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A.1. Introduc on 
 
Step 3 of the Herbicide Strategy framework involves using Pes cide Use Limita on Areas (PULAs) for 
listed plants and obligate animals. EPA may iden fy addi onal spray dri  and/or runoff/erosion 
mi ga on beyond the instruc ons on the general product label which apply in specified geographic 
areas to protect listed species of plants or animals with an obligate rela onship with plants. For the 
Herbicide Strategy, an obligate is a listed animal species that relies on one plant species or genus for 
survival. There are approximately 450 listed plants located within the con guous United States (CONUS) 
and 30 listed animal species that are obligates to plants. Not all of these species are included in the 
PULAs for the Herbicide Strategy. Those species included in the PULAs have medium or high overlap (of 
their ranges and/or cri cal habitats) with known agricultural herbicide usage areas and are found in 
habitats where exposure is a concern for poten al popula on level impacts from spray dri  and/or 
runoff/erosion. In this case, EPA considers medium overlap as >5% and high overlap as >10% of the 
species range and/or cri cal habitat overlapping with the herbicide usage areas. Where species had 
similar mi ga ons (based on common habitat and taxonomy), EPA grouped species into the same PULA 
(e.g., dicot plants that live in terrestrial habitats). The final Herbicide Strategy includes 8 PULA groups 
that cover a total of 227 listed species. Species are not included in PULAs if they are found in habitats 
where exposures from spray dri  and runoff/erosion from agriculture are not expected to lead to 
poten al popula on level impacts (see Sec on A.3.2).  
 
This approach represents a refinement to the dra  Herbicide Strategy, where species were included in 
the PULAs if their ranges had 5% or more overlap with cul vated lands. When iden fying species to be 
included in the PULAs for the final Herbicide Strategy, EPA included 2017 herbicide usage data (from the 
United States Department of Agriculture Census of Agriculture (USDA CoA)1 and the 2012-2021 
California Department of Pes cide Regula on Pes cide Use Repor ng (CDPR PUR)2) and species-specific 
habitat considera ons. These refinements are consistent with approaches used by EPA and FWS in 
recent Biological Evalua ons (BEs)3 and Biological Opinions (BiOps)4,5.  
 
The purposes of this appendix are to:  

 Provide species informa on and overlap data for listed plants and listed obligate animals 
relevant to the Herbicide Strategy,  

 Iden fy the 227 listed species with poten al popula on level impacts from herbicides (that are 
included in the PULAs), and 

 
1 USDA National Agricultural Statistics Service. 2017. Census of Agriculture. Complete data available at: 
www.nass.usda.gov/AgCensus 
2 California Department of Pes cide Regula on. 2024. Pes cide Use Repor ng. Data available online at: 
h ps://www.cdpr.ca.gov/docs/pur/purmain.html 
3 For example: USEPA. 2023. Sulfoxaflor Biological Evalua on: Effects Determina on for Endangered and 
Threatened Species and Designated Cri cal Habitats. U.S. Environmental Protec on Agency. Office of Pes cide 
Programs. Available at: h ps://www.regula ons.gov/document/EPA-HQ-OPP-2010-0889-0675 
4 USFWS. 2022. Final Biological and Conference Opinion on the Registra on of Malathion Pursuant to the Federal 
Insec cide, Fungicide, and Roden cide Act. February 28, 2022. U.S. Fish and Wildlife Service. Ecological Services 
Program. Available at: h ps://fws.gov/media/biological-and-conference-opinion-registra on-malathion. 
5 USFWS. 2023. Biological Opinion on the Registra on of Enlist One and Enlist Duo Pursuant to the Federal 
Insec cide, Fungicide, and Roden cide Act. November 30, 2023. U.S. Fish and Wildlife Service. Ecological Services 
Program. Available at: h ps://www.regula ons.gov/document/EPA-HQ-OPP-2021-0957-0047. 
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 Provide the basis for why each of the 227 species are assigned to their respec ve PULA 
group(s)6.   

 
Species iden fied in this appendix are those that have the poten al for popula on level impacts from 
agricultural uses of herbicides based on habitat and degree of overlap. This does not mean that EPA has 
determined that a par cular chemical would have a poten al for popula on level impacts to these 
species. Rather, it means that these 227 listed species (of plants and obligate animals) represent the 
maximum number of species where EPA may find a poten al for popula on level impacts and therefore, 
iden fy mi ga ons. 
 
 

A.2. Method 
 
This approach applies to species in the Herbicide Strategy that would poten ally be included in the PULA 
groups, which includes listed plants and obligate animals located within CONUS. Tables A1 and A2 (of 
the a ached Excel workbook) include the full list of species that were considered, and the overlap and 
habitat informa on discussed in this appendix. Table A3 includes the overlap informa on for the cri cal 
habitats of these species. Generalist listed animal species (that rely on a variety of plant species for food 
and shelter) are not considered in the Herbicide Strategy for PULAs (Discussed in Sec on 3.3.1). EPA 
included all listed plants and obligate animals that were federally listed or proposed as endangered or 
threatened as of 12/1/23. Obligate animals were iden fied based on their habitat informa on provided 
by FWS (Appendix C of USFWS 2022). This analysis does not include species that are part of the 
Vulnerable Species Ac on Plan. EPA plans to iden fy mi ga ons for those species that are considered 
“vulnerable,7” including mi ga ons for herbicides used on agriculture (which may be informed by the 
Herbicide Strategy). The listed plants that are included in the Vulnerable Species Ac on Plan will be 
addressed through PULAs developed for that Ac on Plan.   
 

A.2.1. Overlap analysis 
 
EPA conducted three overlap analyses of listed plant and obligate species ranges or cri cal habitats and 
poten al herbicide exposure areas. The first overlap analysis was with species ranges or cri cal habitats 
and EPA’s Cul vated Layer8. EPA buffered the cul vated landcover to 1000  to account for poten al 
areas that may receive runoff/erosion. Second, EPA applied usage data for all herbicides from the USDA 
CoA9 to the cropland10 landcover, as defined by the CoA, to determine the overlap with known usage 
areas and the offsite transport area. Third, for those species with ranges and cri cal habitats en rely 

 
6 In some cases, the same species may be assigned to mul ple PULA groups because it uses different types of 
habitat. During PULA development, EPA intends to derive separate spa al loca ons for the different types of 
habitat.  
7 h ps://www.epa.gov/endangered-species/implemen ng-epas-workplan-protect-endangered-and-threatened-
species-pes cides#species 
8 The cultivated layer includes crops, orchards, and fallow areas, but excludes grasses, sod farms, and pasturelands. 
Available online at: https://epa.maps.arcgis.com/home/item.html?id=fbcb44eab58b4a508ae4d890f330a7d1 
9 USDA National Agricultural Statistics Service. 2017. Census of Agriculture. Complete data available at: 
www.nass.usda.gov/AgCensus  
10 The cropland landcover includes all cul vated land, orchards and pastureland. This landcover is used with the 
CoA because they capture similar herbicide use sites. 
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contained within California, EPA conducted an overlap analysis of herbicide use sites included in CDPR’s 
PUR Database11. More detailed informa on on the PUR overlap analysis is included in USEPA 202412.  
 

A.2.2. Iden fying species with poten al popula on level impacts  
 
EPA incorporated elements of FWS’s approach to developing BiOps for pes cides and iden fying 
mi ga ons (e.g., FWS 2022, FWS 2024). Two major considera ons were the degree of overlap between 
species ranges or cri cal habitats and herbicide exposure areas and the likelihood of exposure given the 
species habitat (e.g., prairie, forested, montane, coastal, etc.). EPA concludes that species have poten al 
popula on level impacts when their ranges or cri cal habitats have a medium (>5 to 10%) or high (>10%) 
degree of overlap with known herbicide usage areas and when they occur in habitats where exposure is 
considered likely (e.g., prairies, fields, wetlands).  
 

A.2.2.1. Overlap  

 
EPA considered overlap data for both the species ranges and cri cal habitats and poten al herbicide 
exposure areas. FWS defines medium overlap as 5-10% and high as >10%. EPA used these defini ons to 
iden fy those species with poten al popula on level impacts from herbicides. EPA considered all species 
with 5% or more overlap of ranges/cri cal habitats and herbicide usage on cropland. If a species has <5% 
overlap of its range/cri cal habitat and herbicide usage areas (defined by FWS as “low” overlap), EPA 
concluded that poten al popula on level impacts are not likely. For these species, more than 95% of 
their ranges and cri cal habitats are in areas where herbicide exposure is not expected. EPA defined 
another overlap category as “very low”, for cases when the most refined overlap (i.e., considering usage 
data) is <1%.  
 

A.2.2.2. Habitat modifiers 

 
EPA considered the habitats of the species with medium or high overlap and whether poten al exposure 
to the popula on is likely or not (from spray dri  and/or runoff/erosion). EPA concluded that those 
species with habitats that would limit their exposures from these transport routes are not likely 
impacted at the popula on level from agricultural uses of herbicides. This approach is consistent with 
FWS’s BiOps. When the species habitat differs substan ally from EPA’s standard exposure models, EPA 
adjusts its understanding of exposure poten al. For example, one of EPA’s spray dri  assump ons 
included in the AgDRIFT model assump on is that there is short vegeta on adjacent to treated areas and 
thus limited intercep on by spray dri . Forested habitats are expected to intercept spray dri , limi ng 
exposure to interior forest areas. that limits spray dri  intercep on allowing dri  to occur farther off-
field). 
 
Limited exposure from spray dri  and runoff/erosion 
 

 
11 California Department of Pes cide Regula on. 2024. Pes cide Use Repor ng. Data available online at: 
h ps://www.cdpr.ca.gov/docs/pur/purmain.html  
12 USEPA. 2024. Assessment of Usage data from California Department of Pes cide Regula on to support the 
Herbicide Strategy. U.S. Environmental Protec on Agency. Office of Pes cide Programs. Biological and Economic 
Analysis Division. 
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Habitat types with limited exposures include forests (with closed canopies), cliff/rocky outcrop, high 
eleva on13, and montane areas. For interior forest species, EPA expects pes cide exposure to be 
extremely unlikely from agricultural uses of herbicides because the forest trees will intercept any dri  
from agricultural fields and the landscape features of a forest are such that they are not represented well 
by the EPA’s runoff assump ons (see discussions in Ecological Mi ga on Support Document). For cliff, 
rocky outcrop, high eleva on, and montane species, EPA expects that pes cide exposure to species in 
these habitats would be extremely unlikely because agriculture is expected to occur at areas below 
where these species are located. Pes cides transported via spray dri  and runoff/erosion generally move 
to areas that are lower in eleva on than the applica on sites. Although spray dri  may move to higher 
eleva ons based on wind direc on (e.g., winds from lower eleva on valleys up the sides of mountains), 
such dri  is not expected to occur at levels that would result in poten al popula on level impacts. 
Therefore, if a species primarily inhabits these types of areas, EPA concluded that poten al popula on 
level impacts are not likely from spray dri  and runoff/erosion exposure.  
 
Limited or refined runoff/erosion exposure 
 
For some species, habitat modifiers were also used when there was poten al for popula on level 
impacts, but exposures generated using EPA’s Step 1 analysis likely overes mate exposures in their 
habitats. Specifically, listed species in desert, xeric, beach, and sand dune habitats may be exposed to 
herbicides via spray dri ; however, runoff/erosion exposure is not expected to result in poten al 
popula on level impacts due to limited transport via this route. In xeric dryland/desert habitats, there is 
li le precipita on and likely li le runoff of pes cides from treated agricultural fields (especially given 
irriga on water management in these drier habitats). Similarly in beach or sand dune habitats, surface 
runoff of pes cides to these terrestrial environments is expected to be extremely unlikely given the 
sandy soils of beaches, and high-water infiltra on rates and low surface water flow poten al of sand 
dunes. Therefore, for species in these habitats, EPA expects low runoff/erosion exposure to herbicides 
from agricultural uses and thereby does not expect poten al popula on level impacts from these 
exposure pathways. 
 
Addi onally, EPA expects that runoff/erosion exposures in flowing wetlands (e.g., riparian areas 
associated with streams and rivers, dal marshes, estuaries, etc.) are overes mated using EPA’s standard 
models based on non-flowing wetlands (e.g., inland marshes, vernal pools, etc.) where dilu on and 
washout are limited. EPA iden fied those species that are found in flowing wetlands to determine the 
appropriate levels of mi ga on given the expected overes ma on of modeled exposure compared to 
actual exposure.  
 
 

 
13 EPA analyzed eleva on and use data layer (UDL) distribu ons using USDA’s 30 m digital eleva on model (DEM; 
h ps://datagateway.nrcs.usda.gov/GDGOrder.aspx) and EPA’s UDL data (refer to OCSPP UDL Dashboard and 
Advancing Transparency of Endangered Species Act Evalua ons Through Publicly Available Data) using ArcGIS Pro 
(version 3.1.3) for 11 western states in CONUS. Because at least 97% of agricultural pixels analyzed occur at <2000 
m eleva on, EPA used 2000 m as the ini al cutoff for determining when a species occurs only at high eleva ons to 
where runoff/erosion and dri  exposure from agricultural pes cides are not expected. This conclusion is consistent 
with findings from the U.S. Geological Survey that about 1% of crops are grown at eleva ons above 2000 m (Baker, 
N.T., & Capel, P.D. 2011. Environmental Factors That Influence the Loca on of Crop Agriculture in the Conterminous 
United States. Available at: h ps://pubs.usgs.gov/sir/2011/5108/pdf/SIR2011_5108.pdf.).  
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A.2.2.3. Considera on of overlap and habitat modifiers for species and CH PULA assignment 

 
For those species that have <5% overlap with herbicide usage areas and/or inhabit an area where spray 
dri  and runoff/erosion are not likely to result in poten al popula on level impacts (e.g., forests (with 
closed canopies), cliff/rocky outcrop, high eleva on, and montane areas), EPA concluded that poten al 
popula on level impacts are not likely. These species were not included in the PULAs. Those species with 
medium or high overlap and poten al exposure via spray dri  and/or runoff/erosion are included in the 
PULAs so that mi ga ons can be iden fied to address poten al popula on level impacts iden fied for a 
specific herbicide. The approach to assigning individual species to PULA groups is discussed in the 
following sec on. 
 

A.2.3. Assigning species to PULA groups 
 
Step 1 of the Herbicide Strategy framework involves iden fying poten al popula on level impacts to 
plants by calcula ng the Magnitude of Difference (MoD) based on taxonomy (dicots and monocots) and 
habitat (terrestrial and wetland14 areas). Table A4 summarizes the PULA groups used in Step 3 of the 
framework that represent different combina ons of species taxonomy and habitat. The majority of listed 
plants are herbaceous; however, some listed terrestrial species are woody. For terrestrial habitats, EPA is 
categorizing woody species into separate PULA groups because data may be available for specific 
chemicals to indicate that woody species are less sensi ve to herbicides than herbaceous species. 
Therefore, EPA can require levels of mi ga on (for spray dri  and/or runoff exposure) to address 
poten al popula on level impacts in the loca ons where listed herbaceous species occur and less 
mi ga on (as appropriate) where listed woody species occur. Currently there is a limited number of 
woody species in wetland habitats. Therefore, to simplify the PULAs, EPA grouped woody plants with 
herbaceous species in wetland areas. 
 
Table A4. Summary of eight herbicide species groups for Herbicide Strategy Pesticide Use Limitation 
Areas. 

HS Group 
(PULA) # 

Habitat 
Description 

Taxon 

MoD Level Where 
There is Potential 

for Population 
Level Impacts 

Types of 
Mitigations1 

1 

Terrestrial 

All taxa1 ≥1 Spray drift 

2 Dicots + non-flowering plants 

≥1 
Spray drift and 
runoff/erosion 

3 Monocots + non-flowering plants 

4 Woody plants 

5 
Wetlands 

Dicots2 
≥1 

Spray drift and 
runoff/erosion 6 Monocots 

7 Flowing wetlands 
and riparian areas 

Dicots2 + non-flowering plants 
≥10 (wetland) 

Spray drift and 
runoff/erosion 8 Monocots + non-flowering plants 

HS = Herbicide Strategy; PULA = Pes cide Use Limita on Area; MoD = magnitude of difference 
1The majority of these species are dicots. For simplicity, all taxa are included in one group. 
2Herbaceous and woody plants are lumped into this group due to a low number of woody plant species. 

 
 

 
14 All of the currently listed plants that may occur in aqua c habitats also occur in wetlands. EPA only calculates 
MoDs for these species using the wetland model because it is considered protec ve for both wetland and aqua c 
habitats. 
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Different levels of runoff/erosion mi ga ons may be iden fied for terrestrial and wetland areas. EPA 
grouped species by these habitat types to account for different levels of mi ga ons. EPA used habitat 
informa on from FWS (Appendix C of USFWS 2022) to assign the listed plants and obligate animals to 
habitat categories where mi ga ons are similar. EPA also defined some habitat types where mi ga ons 
to address spray dri  exposure may be iden fied, but runoff/erosion is not expected to be a substan al 
exposure pathway. These habitats include deserts, xeric environments, beaches, and sand dunes (as 
explained above in Sec on A.2.2). EPA also iden fied some types of wetland habitats where exposures 
es mated using EPA’s standard models are expected to overes mate exposures, which include flowing 
wetlands and dal areas. To account for this overes ma on, EPA assumes that an MoD of 10 or higher 
indicates a poten al popula on level concern. This 10x value is used because EPA assumes that exposure 
may be overes mated by an order of magnitude given the dilu on and washout of the herbicide in such 
flowing systems.  
 
Listed animals that are obligates to plants are grouped into PULAs based on the plant that they depend 
upon (e.g., dicot herbaceous, woody plant) and habitat where that plant occurs. Therefore, obligate 
animals are included with listed plants in the 8 PULA groups in Table A4. 
 
 

A.3. Results and Discussion 
 
In the dra  Herbicide Strategy, EPA proposed to include 380 species in the Strategy’s 4 PULA groups. The 
number of species included all listed plants and obligate animals with >5% overlap with cul vated lands 
(with a buffer of 300 m). EPA received public comments sugges ng EPA refine this approach using other 
available informa on. EPA included two refinements: first, EPA included addi onal refinements (e.g., 
herbicide usage data) when iden fying the species with poten al popula on level concerns and second, 
EPA considered addi onal factors (e.g., modifiers) that may be relevant to define different levels of 
mi ga on. A er these refinements were applied, EPA iden fied 213 listed plants and 14 listed obligate 
animals for inclusion in 8 PULA groups. 
 
For iden fying the total species list, EPA has included substan al refinements in the species analysis to 
include herbicide usage data as well as species specific considera ons. These refinements are consistent 
with those that EPA and FWS consider in their BEs and BiOps. When these refinements are included, EPA 
iden fied 227 listed species with poten al popula on level impacts from herbicides. These will be 
included in the PULA groups so that poten al popula on level impacts can be mi gated through spa ally 
specific herbicide use limita ons (Tables A1 and A2 iden fy the specific species). EPA has a higher 
degree of confidence that these species may have poten al popula on level impacts because their 
ranges or cri cal habitats have medium or high overlap with known herbicide usage areas and they 
inhabit areas where spray dri  and/or runoff/erosion transport has the poten al to occur. EPA expects to 
revisit these species in the future (e.g., as PULAs are developed, as the Herbicide Strategy is 
implemented, through 7(a)(2) consulta on), so, this list of species may change over me. This sec on 
provides more informa on below on EPA’s overlap analysis, discussion of species that do and do not 
have poten al popula on level impacts from herbicides, and the assignment of the 227 species with 
poten al impacts to the 8 PULA groups.  
  
 
 



 
 

Page 8 of 12 
 

A.3.1. Overlap analysis 
 
EPA evaluated 480 listed species to determine whether there are poten al popula on level impacts from 
agricultural uses of herbicides. This included 450 listed plants and 30 listed obligate animals located 
within CONUS; 19 of these listed plant species are covered by the Vulnerable Species Ac on Plan and are 
not discussed considered further in Sec ons A.3.2, A.3.3, and A.3.4. Figure A1 depicts the overlaps for 
the listed plants and obligate animals. Figure A2 presents the numbers of listed plants and obligate 
animals in CONUS that have very low, low, medium or high overlap. Tables A1-A3 (in the a ached Excel 
spreadsheet) include the overlap values (ranges and available cri cal habitats) for the 480 listed plants 
and obligate animals.  
 

 
Figure A1. Overlap of listed plant and obligate animal (within the con guous United States) range 
overlap with cul vated land (with a 1000  buffer), the USDA Census of Agriculture (CoA) herbicide 
usage data, and the California Department of Pes cide Regula on Pes cide Use Repor ng (CDPR PUR) 
herbicide usage data. Note that CDPR PUR data only apply to those species and that are located 
en rely within California. 
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Figure A2. Number of listed plant and obligate animal (within the con guous United States) species 
with high, medium, low and very low range overlap with cul vated land (with a 1000  buffer), the 
USDA Census of Agriculture (CoA) herbicide usage data, and the California Department of Pes cide 
Regula on Pes cide Use Repor ng (CDPR PUR) herbicide usage data. Note that CA PUR data only 
apply to those species that are located en rely within California. 
 
For this analysis, overlap values for both the species range and cri cal habitat were calculated. When 
summarizing the overlap results, EPA used the higher overlap between the range and cri cal habitat for 
species where the overlap category differs for range and cri cal habitat. This was done because a species 
may have low overlap for its range but medium or high overlap for its cri cal habitat and EPA 
determined that it was appropriate to consider such species for the PULA group assignments (as 
described in Sec on A.3.3). For species where overlap values are not available or are not sufficiently 
robust for quan ta ve analysis, EPA assumed that overlap could be at least medium (i.e., >5%) and these 
species are included in the PULA groups at this me. 
 
There are 186 listed plants and 9 listed obligate animals with high overlap with cul vated lands and 
based on known usage data (from USDA CoA and/or CDPR PUR). There are 61 listed plants and 4 listed 
obligate animals with medium overlap with cul vated land and/or usage data. The higher the degree of 
overlap, the greater the likelihood is of exposure at the popula on level. Therefore, EPA will consider 
further the listed species with high and medium overlap with known herbicide usage areas. 
 
Over 200 listed plants and obligate animals have low or very low overlap. Eighty-two listed species have 
very low or low overlap with cul vated lands, and 116 listed plants and 9 obligate animals have very low 
or low overlap with herbicide usage data from the USDA CoA. When the CDPR PUR data are considered, 
an addi onal 86 species have very low or low overlap (i.e., these species have medium or high overlap 
with cul vated land and USDA CoA usage data). In total, the ranges for 196 listed plants and 16 obligate 
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animals have very low or low overlap with cul vated land and/or usage data for all herbicides (from 
USDA CoA and/or CDPR PUR). Tables A1 and A2 include the listed species with low overlap and their 
specific overlap values for cul vated land and usage data. Table A3 includes the overlap for cri cal 
habitats of listed plants and obligates.  Despite low or very low overlap based on the species range, the 
cri cal habitats of 11 of listed plant species, and the cri cal habitat for one of the listed obligate animals, 
have medium or high overlap with cul vated land and/or the usage data. For these 12 species, EPA 
concluded that there is a possibility of popula on-level impacts.  
 
The Herbicide Strategy relies on overlap of species ranges or cri cal habitats with cul vated lands. These 
represent poten al agricultural use sites of a single herbicide. EPA buffered these areas by 1000  to 
account for poten al off-site transport via runoff/erosion. These poten al use sites represent the upper 
bound extent of where exposures may occur from agricultural uses of pes cides. The buffered areas 
include some areas that are upslope and upwind of pes cide exposures. Therefore, all overlaps with the 
cul vated lands are interpreted as less than the absolute value for a given species (e.g., if overlap is 
5.6%, the overlap is really some value less than 5.6%). EPA also considered usage data for all herbicides. 
The USDA CoA reports the total number of acres treated with any herbicide. Similarly, the CDPR PUR 
data represent the maximum amount of acres treated with herbicides over mul ple years. These usage 
values are more than any single herbicide ac ve ingredient. When overlap with cul vated land and/or 
usage data is very low or low, there is strong support for concluding that poten al popula on level 
impacts are not likely. Therefore, for the 200 listed plant and obligate animal species where overlap is 
low or very low for both the range and cri cal habitat, EPA concludes that there is a low likelihood of 
poten al popula on level impacts to these species. 
 

A.3.2. Habitat modifiers 
 
EPA used two kinds of habitat modifiers. One set of modifiers was used to iden fy those species where 
herbicide exposure from spray dri  and runoff/erosion from agricultural uses is not likely to result in 
poten al popula on level impacts. These specific modifiers include forests (with closed canopies), cliffs, 
rocky outcrops, high eleva on areas, and montane areas. EPA also considered modifiers for species that 
may be exposed but that their habitat would reduce exposures compared to EPA’s standard assessment 
approaches. For the second set of modifiers, less mi ga on may be iden fied within the PULAs 
represen ng these species’ loca ons. EPA evaluated the habitat informa on from FWS to assign the 
appropriate modifiers.  
 

1. Modifiers where poten al popula on level impacts are not likely: A total of 52 listed species (48 

listed plants and 4 listed obligate animals) inhabit areas where herbicide exposure (via spray dri  

and runoff/erosion) from agricultural uses is not likely to result in poten al popula on level 

impacts. About a third of these species also have low overlap. Tables A1 and A2 (in the a ached 

Excel spreadsheet) include the habitat descrip ons of the listed plants and obligate animals in 

CONUS. These tables indicate when a species uses a habitat (i.e., forests (with closed canopies), 

cliffs, rocky outcrops, high eleva on areas, montane areas) where a modifier applies and 

exposure resul ng in poten al popula on level impacts would be extremely unlikely. 

 

2. Modifiers where less mi ga ons may be iden fied to address poten al popula on level impacts: 

EPA iden fied 51 species that occur in desert, xeric, beach, or sand dune habitats. Many of these 

species have also low overlap. Overall, 32 species have poten al spray dri  exposures that have 

poten al to impact the popula on, but runoff/erosion exposure is not expected. Addi onally, 
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EPA iden fied 138 listed plants and obligate animals that use wetland habitats. Of these, 90 have 

medium or high overlap. EPA evaluated whether these species use sta c wetlands and/or 

flowing wetlands. About two-thirds of these species with medium or high overlap occur in no 

flow wetlands and a third occur in flowing wetlands. Several species occur in both types of 

wetlands. Tables A1 and A2 include the species-specific habitat informa on from FWS (USFWS 

2022) and EPA’s assignments of these species to terrestrial, wetland and aqua c habitats and 

modifiers.  

 

A.3.3. Assigning species to PULA groups 
 
A total of 227 listed plants and obligate animals have medium or high overlap and occur in habitats 
where spray dri  and/or runoff/erosion exposure has the poten al to impact the popula ons. EPA 
reviewed the habitat informa on from FWS (FWS 2022, see Tables A1 and A2). The majority of these 
species are dicots that occur in terrestrial areas (126 species). Many species occur in mul ple habitat 
categories. Table A5 includes the number of species that are included in each PULA group. Tables A1 and 
A2 iden fy the PULA group(s) for each species. Species with modifiers that result in concerns for spray 
dri  only were assigned to PULA group 1. Species with the habitat modifier for flowing wetlands were 
applied to PULA groups 7 and 8, depending on whether or not they are dicots or monocots. There were 
not enough woody plant species in flowing wetlands (1 listed plant and 1 listed obligate animal) to assign 
a separate woody plant flowing wetland PULA; therefore, these species are grouped with dicots (based 
on their taxonomy). 
 
Table A5. Summary of eight herbicide species groups for Herbicide Strategy PULAs. 

HS Group 
(PULA) # 

Habitat 
Description 

Taxon # of Species 
Types of 

Mitigations1 

1 

Terrestrial 

All taxa1 32 Spray drift 

2 Dicots + non-flowering plants 108 
Spray drift and 
runoff/erosion 

3 Monocots + non-flowering plants 12 

4 Woody plants 21 

5 
Wetlands 

Dicots2 40 Spray drift and 
runoff/erosion 6 Monocots 24 

7 Flowing wetlands 
and riparian areas 

Dicots2 + non-flowering plants 21 Spray drift and 
runoff/erosion 8 Monocots + non-flowering plants 10 

1The majority of these species are dicots. For simplicity, all taxa (e.g., monocots, dicots, non-flowering plants) are 
included in one group. 
2Herbaceous and woody plants are lumped into this group due to a low number of woody plant species. 

 

A.3.4. Next steps and future changes to species included in PULAs 
 
EPA is developing an approach to refine the spa al areas and maps that EPA plans to use for PULAs. 
Through this developing approach, PULAs would be created for the species relevant to the Herbicide 
Strategy. EPA would then create grouped PULAs by combining the species-specific PULAs where the 
same mi ga ons have been iden fied. If needed, EPA may revise the specific species included in the 
Herbicide Strategy or the groupings based on lessons learned from development of the species-specific 
PULAs. For example, during the PULA development process, EPA may find that a species occurs in areas 
where herbicide exposures are not a concern for poten al popula on level impacts. EPA expects that 
refinement of PULAs over me will result in more focused protec ons for listed species and less impact 
on growers (in areas where mi ga ons are not needed for a species). 
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EPA expects the list of species included in the Herbicide Strategy PULAs to evolve over me. The list of 
federally listed and proposed endangered and threatened species changes regularly. The species 
included in this appendix is relevant to species listed or proposed as of 12/1/2023. EPA expects to 
update the list over me as needed. Therefore, some species may be added or removed if they are listed 
or delisted a er 12/1/2023. EPA may also update this species list through lessons learned during 
consulta ons with FWS. EPA may update this species list if EPA finds that a species is suited to the 
Vulnerable Species Ac on Plan. For example, a er the Vulnerable Species Pilot, EPA iden fied addi onal 
species that are considered Vulnerable Species. Two of those species are the Spring Creek bladderpod 
and the whorled sunflower. EPA plans to include those species into the Vulnerable Species Ac on Plan. 
The list of species may also change in the future if new informa on becomes available to change EPA’s 
conclusions on the poten al popula on level impacts from herbicides. For example, overlap informa on 
is not available for about 10 species. These species were conserva vely included in the PULA groups, but 
this could change in the future if their overlap is low. EPA an cipates upda ng overlap analyses and 
revisi ng species over me as data sets that describe where commodi es are produced, pes cide usage, 
and where listed species are located evolve. 



Read Me

				This Excel workbook includes three tables (A1, A2 and A3) that are part of Appendix A of the Herbicide Strategy.

				Please see the text of the appendix for more information.

				These tables include overlap and habitat information for listed plants and obligate animals located within the contiguous US.

				Note that in some cases (e.g., when overlap was low or very low), habitat information was not entered or categorized for some species. This is indicated in the yellow highlighted habitat information columns as "Not scored".

				Overlaps are rounded to the nearest whole number because of the precision of the data. Overlap <0.45% is interpreted as <1% overlap, and overlap <4.45% is interpreted as <5% overlap.

				Low overlap is 0.45-4.45%. Medium overlap is 4.45-9.45% and high overlap is >9.45%.

				Citation: USFWS. 2022a. Biological and Conference Opinion on the Registration of Malathion Pursuant to the Federal Insecticide, Fungicide, and Rodenticide Act. February 28, 2022. U.S. Fish and Wildlife Service. Ecological Services Program. 

				NA = not applicable





Table A1. Listed Plants

		Table A1. Detailed information on listed plants in the contiguous United States.																						Overlap information for species range												Species Habitat Information

		EntityID		Common Name		Scientific Name		Entity Abbreviation		ESA Listing Status		Species Group		Monocot/dicot		Woody species?		FWS plant group (from FWS 2022)		Overlap with cultivated + 1000 ft buffer (%)		Census of Agriculture usage overlap (all herbicides) (%)		California Pesticide Use Reporting usage overlap (all herbicides) (%)		Very Low (<1%) overlap?		Low (1-5%) overlap?		Medium (5-10%) overlap?		High (>10%) overlap?		Habitat description (from Appendix C of FWS 2022 or ECOS [where needed])		Terrestrial habitat? (based on description)		Wetland habitat? (based on description)		Aquatic habitat? (based on description)		Occurs in nonflowing wetlands?		 Occurs in flowing wetland or larger waterbodies?		Habitat modifiers (based on description)		Potential population level impacts (include in HS PULA?)		Comments relative to exclusion/inclusion in HS PULAs

		496		San Diego thornmint		Acanthomintha ilicifolia		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		10.9		4.26		1.54		no		yes		no		no		Restricted to heavy clay soils in coastal sage scrub, grasslands, and chapparral. Often in open areas, clay depressions, vernal pool habitats; below 900 meters (Hickman 1993; Beauchamp 1986; Munz 1959; Abrams 1951). In Mexico, in rocky or gravelly soil on western slope of the Sierra Juarez, and along the coastal area between Ensenada and Tijuana (Wiggins 1980) (NatureServe, 2015). Acanthomintha ilicifolia is restricted to gabbro soils derived from igneous rock, and gray calcareous clay soils derived from soft calcareous sandstone (Oberbauer and Vanderwier 1991, pp. 208-209) (USFWS, 2009).		Yes		Yes		No		Yes		No		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.

		498		Sonoma alopecurus		Alopecurus aequalis var. sonomensis		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		36.7		19.00		3.76		no		yes		no		no		Moist soils in permanent freshwater marshes. It appears to benefit from disturbance; for example, at Point Reyes National Seashore, this plant has disappeared in areas where grazing has been removed (J. DiGregoria pers. comm. 2009) (NatureServe, 2015). All populations occur in moist soils in permanent freshwater marshes and swamps or riparian scrub between 10 and 1,180 feet in elevation (USFWS, 2011).		No		Yes		No		Yes		Yes		flowing wetland		No		Excluded due to low overlap.  

		500		San Diego ambrosia		Ambrosia pumila		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-8		24.1		13.10		3.31		no		yes		no		no		Coastal scrub, grasslands, open floodplains and low valley bottoms below 150 m. Persists where disturbance has been superficial (NatureServe, 2015). The species is found primarily on upper terraces of rivers and drainages; however, several patches of the plant occur within the watershed of a large vernal (ephemeral) pool at the Barry Jones (Skunk Hollow) Wetland Mitigation Bank in Riverside County. It is generally found at or below elevations of 487 meters (m) (1,600 feet (ft.)) in Riverside County, and 183 m (600 ft.) in San Diego County (CNDDB 2010). Because of the clonal nature of Ambrosia pumila’s growth, it is not possible to directly determine the number of genetically distinct plants (genets) present in an area simply by counting stems (McGlaughlin and Friar 2007, p. 320). The species is found primarily on sandy loam or clay soils (Johnson et al. 1999, p. 1; Dudek 2000, p. 18; CNDDB 2010; USDA 2008). The species may also be found in ruderal habitat types (disturbed communities containing a mixture of native and nonnative grasses and forbs) such as fire fuel breaks and edges of dirt roadways (Beauchamp 1986, p. 94; Payne 1993, p. 194; CNDDB 2010), however nonnative plants can out-compete A. pumila plants for resources in some situations. Ambrosia pumila consistently occurs in areas near waterways such as upper terraces of rivers or other water bodies. These areas do not necessarily provide high levels of soil moisture, and A. pumila is adapted to dry conditions (Keck 1959, p. 1103; Munz 1974, p. 112; Dudek 2000, Appendix A; CNLM 2008, p. 18) (USFWS, 2010).		Yes		Yes		No		Yes		Yes		flowing wetland		No		Excluded due to low overlap with range and critical habitat.

		501		Hoffmann's rock-cress		Arabis hoffmannii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		21.7		17.90		0.00		yes		no		no		no		Grows on cliffs and ledges of loose volcanic rock, coastal bluff scrub, chaparral, coastal scrub / rocky, and volcanic areas, at elevations between 60 and 395 m (California Native Plant Society 2001). The environmental specificity is narrow; it is only known from a few sites on California's Channel Islands (NatureServe, 2015). Surviving plants tend to be found in the shade of shrubs where the cover of annual species is low, suggesting that Hoffmann’s rock-cress cannot tolerate competition with a high cover of annual species (Service 2000) (USFWS, 2011).		Yes		No		No		NA		NA		Cliff species		No		Excluded due to very low overlap and habitat modifier.

		502		Del Mar manzanita		Arctostaphylos glandulosa ssp. crassifolia		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		11.6		4.60		2.35		no		yes		no		no		Sandstone terraces and bluffs at < 100 m elevation in low, fairly open southern maritime chaparral communities. (NatureServe, 2015). A. glandulosa is shade intolerant and can be replaced by taller stature species (Howard 1992, p. 5). Southern maritime chaparral can be described as a chamise-black sage chaparral that includes rare species such as A. g. subsp. crassifolia and is associated with coastal fog from Carlsbad south to Point Loma. It occurs on weathered sandstone soils including the Carlsbad series, Cesterton series, and Corralitos sandy loam. It can also be found on loamy alluvium, rough broken land, and terrace escarpments. Southern maritime chaparral is typically found within 5 mi (8 km) of the coast (USFWS, 2010).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		503		Santa Rosa Island manzanita		Arctostaphylos confertiflora		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		32.4		26.70		0.00		yes		no		no		no		Scattered on sedimentary substrates (shales, volcanoclastic sediments, and sandstone) in chaparral, mixed woodland, and pine woodland communities. Extant plants are mostly on very steep slopes (NatureServe, 2015). Arctostaphylos confertiflora occurs as a component of mixed chaparral, mixed woodland, and island pine (Pinus torreyana, P. muricata) woodland vegetation types (Service 2000) (USFWS, 2014).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		504		Ione manzanita		Arctostaphylos myrtifolia		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-9		14.3		6.90		1.37		no		yes		no		no		Ione manzanita occurs on outcrops of the Ione Formation (a remnant Eocence, hard white sandstone formation) in an area of about 22,500 acres (91 square kilometers) in Amador County. A few separate populations occur in Calaveras County. The populations range in elevation from 190 to 1,900 feet (60 to 580 meters) (CNPS 2014), with the largest populations occurring at elevations between 295 and 900 feet (90 and 275 meters) (USFWS 2009; USFWS 2010). Ione manzanita is mostly confined to the unusual soils of the Ione formation. These soils are highly acidic, and contain high levels of aluminum. This soil environment is extremely hostile to the growth of most plants (aluminum in high concentrations can be toxic to plants). Organic matter and nutrient availability is low. Ione manzanita only occupies sites where the extreme conditions described above persist. It commonly grows in pure stands; at the edge of these stands, there may be a transition zone where Ione manzanita and whiteleaf manzanita coexist. It also occurs in transitional zones with surrounding taller chaparral types, but it does not persist if it is shaded (USFWS 2009; USFWS 2010; NatureServe 2014).Some manzanita species have basal burls that can resprout after a fire burns the canopy; Ione manzanita does not have a burl. It is an obligate seeder that can be killed by fire. It depends entirely on seeds stored in the soil or dispersed to the site; seed germination may be promoted by periodic fire (USFWS 2010).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		505		Pallid manzanita		Arctostaphylos pallida		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-9		8.9		6.90		0.44		yes		no		no		no		The primary soil series Arctostaphylos pallida occurs on, including the large stands and satellite stands along Huckleberry Ridge and portions of Sobrante Ridge and Tilden Park, is Millsholm loam (NRCS 2013). The Millsholm soil series consists of shallow, well-drained soils that formed in material weathered from sandstone, mudstone, and shale. In addition to Millsholm loam, A. pallida occurs on other shallow well-drained soils series, rock formations, and soil complexes with parent materials that include shale, schist, greenstone, sandstone, silty clay loam, or conglomerate. The Huckleberry Preserve and the Sobrante Ridge stands grow on soil composed of Middle Miocene cherts and shales of the Monterey Group (Amme and Havlik 1987). These soils are thin, well drained at the surface, and deficient in many essential plant nutrients. However, the fractured and bedded rocks below hold water that is accessible to deep roots. Satellite stands along Skyline Boulevard occur on Pinehurst Shale and the Joaquin Miller Formation; both substrates are mixtures of shale, sandstone, and minor conglomerate. The stand along Exeter Drive occurs on soft sandstone. Arctostaphylos pallida appears to only grow on these soils in areas that experience maritime summer fog, and have not been found on the same substrates where summer air and soil temperatures are higher (Johnson 1983). Arctostaphylos pallida is a component of the maritime chaparral vegetation type and appears to be co-dominant with other woody shrubs and shrub-form trees, including A. crustacea subsp. crustacea (brittle leaf manzanita), Vaccinium ovatum (California huckleberry), Chrysolepis chrysophylla var. minor (golden chinquapin), and several shrub-form Quercus species. Maritime chaparral represents a plant community of special concern because of the high density of narrowly distributed endemic species, its patchy distribution, and its association with forest edges or odd soils (Parker 2007). Arctostaphylos pallida is shade intolerant and will slowly die when shaded by larger trees and shrubs. However, based on the results of vegetation management activities conducted in the mid-1980s at Huckleberry Preserve, Chabot, and Big Trees Trail and in the mid-2000s at Redwood Regional Park and Big Trees Trail, A. pallida responds positively to activities that reduce light competition and disturb the soil. Four vegetation types exist on Sobrante Ridge: maritime chaparral, oak woodland, coastal scrub, and grassland (Amme and Havlik 1987). The area outside of the shale soil formation is dominated by open park-like coast live oak woodland, interspersed with grassland and coastal scrub; while the area within the shale soil formation is dominated by maritime chaparral, including A. pallida and A. crustacea subsp. crustacea. Within the approximately 3.6-hectare (9-acre) shale soil formation, primarily along the edges, are A. custacea subsp. crustacea; within the center of the formation is the largest concentration of A. pallida, occurring on both east- and southwest-facing slopes. There are two vegetation types within the Huckleberry Preserve stand: maritime chaparral and oak/California bay laurel (Quercus species/Umbellularia californica) woodland. As is the case at Sobrante Ridge, the most barren soils at Huckleberry Preserve are occupied by the largest concentrations of Arctostaphylos pallida. Unlike the large stand at Huckleberry Preserve and the Sobrante Ridge, the soils of the satellite stands of the Huckleberry Ridge population are more developed and less nutrient deficient, capable of supporting redwood and coast live oak vegetation types. As such, the A. pallida at these sites occur mainly on roadcuts and within forest gaps.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		506		Bear Valley sandwort		Arenaria ursina		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		1.7		0.95		0.00		yes		no		no		no		Grows on pebble plains and dry slopes in pinyon and juniper woodland. Pebble plains: dense clay soils, usually covered with a cobble pavement of quartzite. These are sparsely vegetated; they occur as openings in the surrounding forest at 1800 - 2300 m elevation. They support several endemic plant species and disjunct occurrences of plants that are more common elsewhere. Occurs with Eriogonum kennedyi ssp. austromontanum. Eremogone ursina tolerates more shaded sites than other pebble plains associated species. Habitat does not recover well from disturbance. This species has a very narrow environmental specificity (NatureServe, 2015). This species is restricted to specific habitats (i.e., specialized niche) found within a narrow range of the San Bernardino Mountains and dependent upon undisturbed surface water flows and associated physical features that are easily and permanently altered by human activities. This species requires pebble plains in dry meadow-like openings within upper montane coniferous forest, pinyon-juniper woodlands, or Great Basin sagebrush, and seasonally wet clay, or sandy clay soils, generally containing quartzite pebbles, subject to natural hydrological processes that include water hydrating the soil and freezing in winter and drying in summer causing lifting and churning of included pebbles (USFWS, 2007).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		507		Braunton's milk-vetch		Astragalus brauntonii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		5.3		3.08		0.90		no		yes		no		no		Brush/chaparral communities. The natural frequency of fire in the species' habitat is unknown. The plants may be restricted to limestone substrates (NatureServe, 2015). The species appears to be limited to shallow calcium carbonate soils derived from marine substrates; it occasionally occurs on non-carbonate soils at down-wash sites near other known occurrences, although survivorship of plants may be reduced on noncarbonate soils (Mistretta 1992, Fotheringham and Keeley 1998, Landis 2005). Astragalus brauntonii is associated with chaparral and coastal sage scrub plant communities and generally occurs along the tops of knolls ranging from 800 to 2,100 ft. (244 to 640 m) in elevation (Fotheringham and Keeley 1998, CNDDB 2007, Landis 2005). The habitat has been described as scrub dominated by chaparral with a high overall percentage (>80 percent) of vegetative cover, however, the species does not tolerate shading and is associated with surrounding bare ground (Carroll 1987, Fotheringham and Keeley 1998). It requires a low proportion (<10 percent) of shrub cover directly around the plant. Many of the plant species that comprise chaparral and coastal sage scrub communities regenerate after fire, either through the release of a dormant seed bank whose germination is stimulated by fire, or through basal burl sprouting (Hanes 1971, Keeley and Zedler 1978). The above-ground expression of A. brauntonii populations are patchy over time and space as a result of the dormant seed bank and are subject to the dynamic habitat conditions and physical processes where it occurs (USFWS, 2009). The natural fire interval in the habitat of. brauntonii is unknown. Estimates range from 20 to more than 100 years, with an average of 70 year intervals (Minnich 1989; O’Leary 1990) (USFWS, 1999).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		508		Clara Hunt's milk-vetch		Astragalus clarianus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		39.3		22.20		6.00		no		no		yes		no		Openings in manzanita and oak woodlands, on thin, rocky clay soils derived from volcanic materials or on serpentine substrates. Occurs at 75 - 225 m elevation (NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		510		Lane Mountain milk-vetch		Astragalus jaegerianus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		0.0		0.00		0.00		yes		no		no		no		Found within Larrea tridentata-Ambrosia dumosa (Mojave mixed woody scrub or creosote bush scrub) communities. The plants are almost exclusively found growing up through shrubs or, occasionally, through clumps of dead bunchgrass. Prefers coarse shallow soil underlain by decomposing granite. Associated shrub species include turpentine bush (Thamnosma montana), white bursage (Ambrosia dumosa), Mormon tea (Ephedra nevadensis), Cooper goldenbush (Ericameria cooperi var. cooperi), California buckwheat (Eriogonum fasciculatum var. polifolium), brittlebush (Encelia farinosa or E. actoni), desert aster (Xylorrhiza tortifolia), goldenheads (Acamptopappus spherocephalus), spiny hop-sage (Grayia spinosa), cheesebush (Hymenoclea salsola), winter fat (Kraschenninikovia lanata), and paper bag bush (Salazaria mexicana). Occurs at 950 - 1300 m elevation. Usually found growing within the canopy of a host shrub which provides a climbing support, protection from rabbit herbivory (R. Sharifi pers. comm. 2009), and perhaps a suitable microhabitat for germination (USFWS 2004). A variety of species are used as host shrubs (USFWS 2004) (NatureServe, 2015). The populations are arrayed more or less linearly along a 20-mile-long (32- kilometer) axis. Most individuals occur on shallow, well-drained soils derived from either Jurassic or Cretaceous granitic bedrock (90 percent) or diorite or gabbroid bedrock (9 percent) (Prigge et al. 2000; Charis Corporation 2003b) (USFWS, 2008).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		511		Ventura Marsh Milk-vetch		Astragalus pycnostachyus var. lanosissimus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		19.2		12.60		5.47		no		no		yes		no		Historically probably occurred on open sites near the coast on soils with a high water table, such as on bluffs or flats near seeps or bodies of brackish or fresh water, or in or near coastal marshes. Currently, a population occurs on an abandoned oil-field waste site in remnant backdunes. This area has an artificially compact substrate of clay, sand, and small gravel, above a capped oil layer, generally about 45 cm below the soil surface.  Occurs from 0 - 30 m elevation. The environmental specificity is very narrow to narrow, although habitat requirements are poorly understood (NatureServe, 2015). Based on existing information from historical collections, Wilken and Wardlaw (2001) concluded that the variety occurs in low elevation coastal dune-swale areas where freshwater levels (in the form of saturated soils or groundwater) are high enough to reach the roots of the plants. The soils associated with Astragalus pycnostachyus var. lanosissimus are well-drained, yet contain a mix of sand and clay. Meyer (2007a) indicated that low competition from native and nonnative species contributes to the success of Astragalus pycnostachyus var. lanosissimus establishment in these areas (USFWS, 2010). Primary constituent elements include vegetation cover of at least 50 percent but not exceeding 75 percent; low densities of nonnative annual plants and shrubs; the presence of a high water table, either fresh or brackish; soils that are fine-grained, composed primarily of sand with some clay and silt, yet are well-drained; and soils that do not exhibit a white crystalline crust that would indicate saline or alkaline conditions (USFWS, 2004).		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot herbaceous plant, wetland). Medium overlap with range and high overlap with critical habitat.

		512		Coastal dunes milk-vetch		Astragalus tener var. titi		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		8.0		6.10		0.48		no		yes		no		no		The extant population grows in shallow swales on the flat surface of a coastal terrace. These depressions hold standing water during wet winter and spring seasons. The substrate is a loamy fine sand. The plants are associated with the non-native hottentot fig (Carpobrotus edulis) and cut-leaf plantain (Plantago coronopus). The environmental specificity is very narrow; it is only known from 3 small areas along the immediate coarse in sandy soil (NatureServe, 2015). The entire distribution of the population occurs on patches of remaining habitat that is interspersed with roads, trails, golf greens, and other recreational facilities (USFWS, 2009). Astragalus tener var. titi occurs on sandy soil within 30 meters (100 feet) of the ocean surf zone and 25 ft. above sea level. plants occur primarily on Antioch soils, with a few colonies found on compacted Sheridan soils (Jones and Stokes Associates 1996). Astragalus tener var. titi plants will germinate and grow to healthy maturity in areas of low-level disturbance, such as that caused by gophers or light pedestrian traffic (Doak et al. 2000, M. Stromberg in litt. 2002). Research conducted on plants under cultivation confirms that any competition or shading will result in unhealthy plants (V. Yadon, in litt. 2002, M. Stromberg in litt. 2002) (USFWS, 2004).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		513		Star cactus		Astrophytum asterias		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		65.9		45.85		Not applicable		no		no		no		yes		Currently, this species is found in sparse, fairly open brushland. It is most often found growing in gravelly, sometimes saline, clays or loams in the partial shade of other plants or rocks. The vegetation in these areas was originally a subtropical grassland or grassland/savannah, but fire suppression, overgrazing, and pasture improvement have converted it to thorny shrublands and stands of non-native pasture grass. It is uncertain what habitat this species occupied in the original grassland ecosystem (NatureServe, 2015). Astrophytum asterias occurs on flats in shrublands and grasslands in Tamaulipan thornscrub. Soil analysis indicates that the highest density of A. asterias was found on saline-sodic, followed by saline soils (Janssen et al. 2010) (USFWS, 2013).

Star cactus occurs among sparse, low shrubs, grasses and halophytic (salt tolerant) plants on xeric upland sites. Soils are usually gravelly clays or loams, and typically contain high levels of gypsum, salt or other alkaline minerals.		Yes		No		No		NA		NA		Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		514		Nevin's barberry		Berberis nevinii		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		14.7		8.70		2.13		no		yes		no		no		This species is found in 2 habitat types: the margins of dry washes with sandy and gravelly substrates and alluvial shrub communities; and steep slopes with coarse soils and chaparral communities. The presence of groundwater flow may be a habitat requirement (NatureServe, 2015). This species generally grows on sandy soils in low-gradient washes, alluvial terraces, and canyon bottoms, along gravelly wash margins, or on coarse soils on steep, generally north-facing slopes in association with the following plant communities: alluvial scrub, cismontane (e.g., chamise) chaparral, coastal sage scrub, oak woodland, and/or riparian scrub or woodland. Berberis nevinii is a fire-adapted species, where mature individuals may survive and re-sprout following fire (Mistretta and Brown 1989, p. 5; White and Leatherman 2001, p. 36). Most native occurrences of B. nevinii are between 1,400 and 1,700 feet (427 to 518 meters) in elevation (Boyd 1987, p. 2; CNDDB 2008, pp. 1–34), although one native occurrence on the Oak Mountain summit north of Vail Lake is at approximately 2,700 feet (823 meters). Native occurrences are strongly associated with alluvial soils or soils derived from nonmarine sedimentary based substrates, especially sandy arkose (sandstone derived from granitic material) (Boyd 1987, p. 7; Boyd and Banks 1995, p. 24; Soza and Boyd 2000, p. 25). Berberis nevinii is considered a drought-tolerant species, but it will also tolerate large amounts of water in cultivation without apparent damage (Wolf 1940, p. 2; Lenz and Dourley 1981, p. 130; A. Sanders, University of California Riverside, in litt. 1997, p. 2) (USFWS, 2009).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		515		Island Barberry		Berberis pinnata ssp. insularis		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-10		10.3		8.50		0.00		yes		no		no		no		Inhabits moist, shaded canyons (NatureServe, 2015). It is associated with north facing, rocky slopes in chaparral, oak woodlands, and pine forests. Island barberry appears to favor shady, mesic conditions in closed-cone pine forest, oak woodland, and chaparral habitats below 350 meters (1,150 feet) (Williams 2012) (USFWS, 2013).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		516		Thread-leaved brodiaea		Brodiaea filifolia		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-6		10.8		5.60		1.51		no		yes		no		no		Grasslands, often in association with vernal pools and in floodplains. Grows in heavy clay soil (Munz, 1959). The environmental specificity is very narrow to narrow; it requires clay soils in herbaceous communities (USFWS 2005) (NatureServe, 2015). This species is usually found in herbaceous plant communities that occur in open areas on clay soils, soils with a clay subsurface, or clay lenses within loamy, silty loam, loamy sand, silty deposits with cobbles, or alkaline soils. They may range in elevation from 100 feet (30 meters) to 2,500 feet (765 meters), depending on soil series. This species is usually found in herbaceous plant communities such as valley needlegrass grassland, valley sacaton grassland, nonnative grassland, alkali playa, southern interior basalt vernal pools, San Diego mesa hardpan vernal pools, and San Diego mesa claypan vernal pools (Holland 1986, pp. 34-37, 41, 44) (USFWS, 2009).		Yes		Yes		No		Yes		No		None		No		Excluded due to low overlap with range and critical habitat.

		517		Chinese Camp brodiaea		Brodiaea pallida		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-6		8.8		7.20		0.72		no		yes		no		no		Inhabits an old, intermittent (vernal) stream channel with a serpentine substrate; about 380 m elevation. Occurs in valley and foothill grassland (vernal streambeds, serpentinite) (California Native Plant Society 2001). This species requires specific edaphic factors (NatureServe, 2015). Brodiaea pallida grows in overflow channels, seeps, and springs in clays that may be derived from serpentine soils (Safford et al. 2005; Service 2008; California Natural Diversity Database (CNDDB) 2011) (USFWS, 2012).		No		Yes		Yes		No		Yes		flowing wetland		No		Excluded due to low overlap.  

		519		Mariposa pussypaws		Calyptridium pulchellum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		4.1		2.56		0.28		yes		no		no		no		Calyptridium pulchellum is an annual member of the Portulacaceae (purslane family) that grows in sparsely-vegetated areas such as granite domes and gravelly openings within foothill woodland communities (J. Clines, Sierra National Forest, in litt. 1998; CNDDB 2006). (NatureServe, 2015). Occurrences range in elevation from a low of 442 meters (1,450 feet) in Mariposa County to a high of 1,097 meters (3,600 feet) in Fresno County (D. Hamon, Sierra National Forest, in litt. 1980; CNDDB 2006). Populations, individuals, or colonies located within one-fourth of a mile of each other generally constitute a single occurrence (CNDDB 2006). Calyptridium pulchellum typically grows in association with the rare species Lupinus citrinus. (USFW, 2007). Calyptridium pulchellum co-occurs with L. citrinus var. citrinus (orange lupine) at five locations and with L. citrinus var. deflexus (Mariposa lupine) at two locations. Mimulus layneae (Layne’s monkeyflower) is the second most common associate, occurring with C. pulchellum at four sites. (USFWS, 2007)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		520		Stebbins' morning-glory		Calystegia stebbinsii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		8.0		3.30		0.46		no		yes		no		no		Calystegia stebbinsii prefers mixed chaparral communities on gabbro-derived and serpentine-derived soils (NatureServe, 2015). Most occurrences of C. stebbinsii are discontinuously scattered within two population centers in the northern and southern portions of the Pine Hill formation. Calystegia stebbinsii produce fire adapted: seeds need heat or scarification for germination; plants grow well in burned-over areas, but are eliminated when surrounding chaparral grows tall enough to shade them. (NatureServe, 2015). Calystegia stebbinsii seems to be shade intolerant and does not occur beneath a closed canopy of vegetation (Baad and Hanna 1987). (USFWS, 2002) 		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		521		White sedge		Carex albida		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		60.9		31.15		11.36		no		no		no		yes		The only extant occurrence of Carex albida is found in perennial freshwater wetlands and hillside seeps, between 45 and 60 meters in elevations. These marshes have acidic sandy/peaty fens and supports mixed native willow riparian, oak woodland, grasslands, perennial freshwater marsh containing seeps and other diverse wetland features such as two quaking fens. Plant surveys in 2008 documented six colonies or patches. The species continues to be known from only one extant occurrence in the world in patches totaling no more than 5 acres (USFWS, 2009)		No		Yes		No		Yes		No		None		Yes		PULA 6 (monocot, wetland), high overlap

		522		Fleshy owl's-clover		Castilleja campestris ssp. succulenta		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		62.6		48.04		26.53		no		no		no		yes		Castilleja campestris ssp. succulenta is found primarily in vernal pools, and only in the lower rolling foothill areas of the eastern San Joaquin Valley in the Southern Sierra Foothills Vernal Pool Region (Service Recovery Plan 2005). Soil textures at those sites range from extremely stony loam to loamy clay. At the U.C. Merced site and the surrounding community planning area, 81.4% of the individual pools where this taxon was found were on Redding gravelly loam, 9.5% were on Corning gravelly sandy loam, 6.4% were on Corning gravelly loam, 1.7% were on Keyes gravelly loam, 0.7% was on Keyes gravelly clay loam, and 0.3% was on Pentz loam (EIP Associates 1999). Self-pollinating species of Castilleja typically occur as widely scattered individuals, rather than dense colonies (Atsatt 1970). Populations of Castilleja campestris spp. succulenta have been reported from elevations of 24.0 m (80 feet) at the San Joaquin County site to 700.0 m (2,300 feet) at Kennedy Table in Madera County (CNDDB 2003). (USFWS, 2011; NatureServe, 2015)		No		Yes		Yes		Yes		No		None		Yes		PULA 5 (dicot herbaceous plant, wetland). High overlap with range and critical habitat.

		523		Ash-grey paintbrush		Castilleja cinerea		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		1.3		0.75		0.00		yes		no		no		no		The primary habitat for Castilleja cinerea is pebble plains, so described because of the layer of orange quartzite pebbles that are pushed to the clay soil surface by frost heaving and thawing (Krantz 1983, p. 10). Castilleja cinerea is found in the San Bernardino Mountains at elevations between 1,800 and 3,300 meters (m) (5,905 to 10,827 feet (ft)) (Wetherwax et al. 2012, p. 960). Within the San Bernardino Mountains, C. cinerea occurs on various benches and on all mountain slope aspects including both south-facing and north-facing slopes (CNDDB 2012; USFWS 2012). Castilleja cinerea occupies the meadow/forest ecotone (transitional area of vegetation between two different plant communities) of the San Bernardino Mountains and has been recorded in the following ecological communities: pebble plains, dry and wet forest meadows, mixed conifer forests, open pine forests, and pinyon-juniper woodlands (CNDDB 2012). As a hemiparasitic plant, C. cinerea produces haustoria (modified structures on the plant‘s roots that penetrate the root tissues of a host plant) to obtain nutrients and water. Host plants include Eriogonum kennedyi var. austromontanum, Eriogonum kennedyi var. kennedyi (Kennedy‘s wild-buckwheat), Eriogonum wrightii var. subscaposum (short-stemmed bastardsage), Artemisia tridentata ssp. tridentata (big sagebrush), Artemisia nova (black sagebrush), and other Artemisia taxa (USFS 2005d, no page number). (USFWS, 2013)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		524		Soft-leaved paintbrush		Castilleja mollis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		26.6		22.70		0.00		yes		no		no		no		It is well established that Castilleja mollis requires the coastal scrub bluff community, which includes goldenbush, to establish and survive (USFWS, 2000). Castilleja mollis requires stabilized and partially stabilized coastal dunes (NatureServe, 2015). Castilleja mollis is dependent on a host plant for water and dissolved resources. Some leaves have reduced chlorophyll and the plant compensates by parasitizing the roots of nearby vascular plants (Chuang and Heckard 1993). The most likely host is goldenbush (Isocoma menziesii var. sedoides) (E. Painter in titt. 1995, M. Wetherwax in titt. 1995). (NatureServe, 2015; USFWS, 2000)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		525		Pine Hill ceanothus		Ceanothus roderickii		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-11		9.4		4.27		0.66		no		yes		no		no		Ceanothus roderickii is found in openings in chaparral communities on gabbro- or serpentinite- derived soils (NatureServe, 2015). Most occurrences are discontinuously scattered within two population centers in the northern and southern portions of the Pine Hill formation. The seeds treated with a combination of heat and cold have the best germination rate. Canopy shading was shown to negatively affect flower and fruit production in C. roderickii. (USFWS, 2002)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		526		Catalina Island mountain-mahogany		Cercocarpus traskiae		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-11		4.3		1.87		0.13		yes		no		no		no		The known natural population is found on soils derived from igneous, saussurite gabbro rock (Knapp 2006), which is restricted to the southwestern coast of Santa Catalina Island. Cercocarpus traskiae are found slopes of a steep-sided, narrow, dry arroyo within a coastal sage scrub community. Plants are typically found on steep slopes and near drainage bottoms between 131 and 231 meters (430 and 700 feet) in elevation (the highest elevation on the island is 648 meters [2,125 feet]) (62 FR 42692). (USFWS, 2007; NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		527		Hoover's spurge		Chamaesyce hooveri		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		32.8		24.84		24.35		no		no		no		yes		Chamaesyce hooveri is restricted to vernal pools (Stone et al. 1988, Koutnik 1993, Skinner and Pavlik 1994). Deeper pools apparently provide better habitat for this species because the duration of inundation is longer and the deeper portions are nearly devoid of other vegetation, thus limiting competition from other plants (J. Stebbins in litt. 2000a, Stone et al. 1988). However, the plant appears to adapted to a wide variety of soils, which range in texture from clay to sandy loam. (USFWS, 2005)		No		Yes		Yes		Yes		No		None		Yes		PULA 5 (dicot herbaceous plant, wetland). High overlap with range and critical habitat.

		528		Purple amole		Chlorogalum purpureum		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-7		50.6		24.10		4.84		no		no		yes		no		All locations for C. purpureum var. purpureum and C. purpureum var. reductum are in semiarid environments and have a Mediterranean climate with summers that are hot and dry, and winters that are cool and wet (USFWS 2008). C. purpureum var. reductum in the Los Padres National Forest grows in open areas on a ridgetop in blue oak savanna and annual grassland, and in open areas in grassland and woodland. The Service (2001, 2002) reported the Camatta Canyon amole to occur at 305 to 625 m (1,000 to 2,050 ft) elevation. However, others (e.g., Jernstedt 1993, 2007; California Department of Fish and Game 2007; California Native Plant Society 2007) reported elevations from 579 to 630 m. (USFWS, 2008; NatureServe, 2015)		Yes		No		No		NA		NA		None		Yes		PULA 3 (monocot herbaceous plant, terrestrial). Medium overlap with range. Low overlap with critical habitat.

		529		Orcutt's spineflower		Chorizanthe orcuttiana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		4.1		1.60		1.26		no		yes		no		no		Chorizanthe orcuttiana prefers open areas with sandy soils within low, fairly open southern maritime chaparral communities. (NatureServe, 2015). Soil samples examined were dominated by the sand fraction with moderate acidity, low organic content and nitrate nitrogen (Bauder 2000). The four extant occurrences are small patches often with constricted connectivity to adjacent patches. The habitat of C. orcuttiana is described as loose sandy soils in openings in coastal or maritime chaparral by Bauder (2000, p. 31). (USFWS, 2007; NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		530		Suisun thistle		Cirsium hydrophilum var. hydrophilum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		59.3		55.66		3.76		no		yes		no		no		The dispersion pattern of C. hydrophilum var. hydrophilum (California Department of Water Resources in litt. 1996) in discrete colonies or clusters of small patches suggests there may be limited seed dispersal. Most known Cirsium hydrophilum var. hydrophilum occurrences are found in regularly flooded and permanently saturated habitats, along the banks of canals or ditches, within 50 to 100 feet of the high water mark of natural tidal channels; and on tidal floodplains within tidal marshes (U.S. Fish and Wildlife Service 2007). (USFWS, 2009; USFWS, 2013)		No		Yes		No		Yes		Yes		flowing wetland		No		Excluded due to low overlap with range and critical habitat.

		531		La Graciosa thistle		Cirsium loncholepis		Wherever found		Endangered		Flowering Plants		Dicot		NO		CONUS-11		57.1		38.67		17.63		no		no		no		yes		La Graciosa thistle exists as groups of individuals in wetland habitats in an arid and semi-arid landscape. The plants inhabit the margins of wetlands (swales, lakes, ponds, freshwater marshes, streams, rivers, seeps) in southwestern San Luis Obispo County and western Santa Barbara County in central coastal California. The majority of occurrences are associated with wetlands in the backdunes of two coastal sand dune complexes, the Callender Dunes and the Guadalupe Dunes (Figure 1). Many of the wetlands in the sand dune complexes occur where the groundwater table is at or near the surface (Lea 2002, p. 66; California Department of Fish and Game 2005, p. 328), and the water levels rise and fall naturally with rainfall. Low water levels can be exacerbated by drought (Holland et al. 1995, p. 23). (USFWS, 2018)
		No		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 5 (dicot, wetland) and PULA 7 (dicot, flowing wetland). High overlap with range and critical habitat.

		532		Vine Hill clarkia		Clarkia imbricata		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		98.4		45.84		24.97		no		no		no		yes		All known populations of Clarkia imbricata have been found between 60 to 75 meters (197 to 246 feet) elevation, on what has been mapped as Goldridge acidic sandy loams, in an area sometimes referred to as the Sonoma Barrens. Clarkia imbricata is restricted to Vine Hill region on Goldridge acidic sandy loam soil series. Historically the vegetation growing in the Vine Hill region was “chaparral or Sonoma barren”, a mixture of chaparral and Douglas-fir/oak woodland, mixed evergreen forest in the canyons and freshwater marsh and riparian habitat along Pitkin, Green Valley and Atascadero Creeks in Sonoma County.  C. imbricata inhabited open grassy portions of this area. (USFWS, 2011)		Yes		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland) and PULA 7 (dicot, flowing wetland), high overlap

		534		Soft bird's-beak		Cordylanthus mollis ssp. mollis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		48.1		43.95		1.42		no		yes		no		no		Cordylanthus mollis ssp. mollis is found predominantly in the high marsh (upper reaches) of salt grass-pickleweed marshes at or near the limits of tidal action (Stromberg and Villasenor 1986) and is associated with Salicornia virginica (pickleweed), Distichlis spicata (salt grass), Jaumea carnosa (fleshy jaumea), Frankenia salina (alkali heath), and Troglochin maritima (arrow-grass) (Stromberg and Villasenor 1986). Seedling survival in Cordylanthus mollis ssp. mollis is critically dependent on establishing a connection with a suitable host plant. Typical host plants include Distichlis spicata (salt grass) and Salicornia virginica (pickleweed) (Grewell et. al. 2003, Grewell 2004). Most known Cordylanthus mollis ssp. mollis occurrences are found in regularly flooded and permanently saturated habitats within mixed halophytic plant communities, that is, communities where plants are adapted to live and reproduce in salt or brackish water (NWI 2005) with extended tidal hydroperiods and somewhat higher soil salinity (Grewell 2004). (USFWS, 2009; USFWS, 2013)		No		Yes		Yes		No		Yes		flowing wetland		Yes		PULA 7 (dicot, flowing wetland). Although species range overlap is low, overlap with critical habitat is medium.

		539		Baker's larkspur		Delphinium bakeri		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		21.7		11.20		1.78		no		yes		no		no		Baker’s larkspur occurs on decomposed shale in mixed woodland at an elevation range of 295 to 672 ft, in moderately moist, shaded conditions on a shallow veneer of soil along an extensive north-facing slope. These habitat requirements limit the availability of suitable reintroduction sites with appropriate habitat conditions and compatible land use (USFWS, 2015).  		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Although species range overlap is low, overlap with critical habitat is medium.

		540		Yellow larkspur		Delphinium luteum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		45.9		23.30		4.68		no		no		yes		no		The species occurs in Coastal prairie and coastal scrub areas, which typically have no overstory vegetation, on moderate to steep slopes, at elevations ranging from sea level to 300 ft, and are generally near areas showing evidence of some level of ground disturbance in the past, including landslides. Typical soil types include the Kneeland series in Sonoma County and the Yorkville series in Marin County. These soils derive from sandstone or shale, and share qualities of rapid runoff and high erosion potential (USFWS, 2011). Primary constituent elements of critical habitat include Relatively steep sloped soils (30 percent or greater) derived from sandstone or shale, with rapid runoff and high erosion potential, such as Kneeland or Yorkville series soils; generally north aspected areas, and habitat upslope and downslope from known populations to maintain disturbance that the species appears to require (USFWS, 2003).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Medium overlap with range. Overlap with critical habitat is low.

		541		Conejo dudleya		Dudleya abramsii ssp. parva		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		23.5		16.20		4.44		no		yes		no		no		On a broad scale, suitable habitat for Dudleya parva is comprised of coastal sage scrub and valley and foothill grassland with clay or volcanic soils, at elevations ranging from 60 to 450 meters (180 to 1350 ft), and on slopes ranging from 0 to 90 degrees, but most commonly on north-facing slopes of approximately 10 degrees. This species is highly localized in its distribution, occurring exclusively in thin-soiled substrate over rocky outcrops derived from the Miocene Conejo volcanics (USFWS, 2015).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		542		Marcescent dudleya		Dudleya cymosa ssp. marcescens		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		17.6		10.60		3.23		no		yes		no		no		 suitable habitat for Dudleya cymosa ssp. marcescens is generally located on the lower reaches of volcanic rock outcrops adjacent to streams, chaparral, and coast live oak (Quercus agrifolia) woodland (CNDDB 2008, NPS 2003).  In most locations, the topographic relief has prevented deep soil formation; therefore, this species may be the only flowering plant occurring in a microhabitat that is otherwise dominated by mosses, lichens, and ferns (CNDDB 2008). The mosses and lichens may play a crucial role in trapping D. cymosa ssp. marcescens seeds and allowing them to germinate and establish on the volcanic outcrops (Riefner and Bowler 1995, Riefner and Wishner 2000). (USFWS, 2009)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		543		Santa Cruz Island dudleya		Dudleya nesiotica		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		55.8		45.40		Not applicable		no		no		no		yes		On a broad scale, suitable habitat for Dudleya nesiotica is comprised of grassland and coastal bluff scrub with rocky clay soils derived from Quaternary alluvium, at elevations ranging from 10 to 50 m (33 to 164 ft) above sea level (Service 1997, CNPS 2009, CPC 2007) on marine terraces with little to no slope (Dorsey 2007, Klinger et al., in prep.).  Specifically, there are two main soil types which occur at Fraser Point; sandy marine sediments and shallow basaltic rock (Klinger et al., in prep.).  This species is extremely localized in its distribution, exhibiting a high degree of habitat specificity, as do most of the other federally listed taxa on Santa Cruz Island. There is evidence that mosses and lichens aid in seed germination and recruitment by providing nutrients, moisture, substrate, and protection against herbivory by snails and slugs (Riefner and Bowler 1995). (USFWS, 2000; USFWS, 2009)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		544		Laguna Beach liveforever		Dudleya stolonifera		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		2.7		1.46		0.11		yes		no		no		no		Distribution of Dudleya stolonifera is restricted to shaded north-facing Miocene sandstone and San Onofre breccia rock outcrops, slopes, and canyon walls primarily in coastal sage scrub ecotypes (Moran, 1977, p. 1; Roberts 1997, p. 1).  The taxon is also found in chaparral, cismontane woodlands, and valley and foothill grasslands at elevations up to 300 meters (1000 feet) (CDFG 1987, p. 1). Dudleya stolonifera almost always co-occurs with mosses and lichens in a very thin layer of soil, often less than 1 cm (0.4 in) deep (Moran 1977, p. 1). Dudleya stolonifera may have a positive association with a co-occurring lichen species, Niebla ceruchoides (angel-hair sea fog lichen) (Riefner and Bowler 1995, p. 81). Niebla ceruchoides is a saxicolous (lives among rocks) lichen also found in abundance in fog zones near the Pacific coast in Orange County (Riefner and Bowler 1995, p. 82).  This fruticose (shrubby) lichen may benefit D. stolonifera by capturing seeds.  The body of the lichen also provides the seed adequate moisture and a nutrient-rich soil bed. (USFWS, 2013)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		546		Lompoc yerba santa		Eriodictyon capitatum		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-11		42.7		33.90		8.28		no		no		yes		no		Eriodictyon capitatum occurs within two different habitat types.  Near the coast, it occurs within maritime chaparral and coastal sage scrub on sandstone soils from the Orcutt, Marina, and Oceano series.  In this habitat type, it typically occupies disturbed areas near roads or exposed ridgetops (Jacks et al. 1984). On sites that are farther inland, Eriodictyon capitatum is found on diatomaceous Monterey shales.  The structurally dominant Pinus muricata is one species that occurs at these sites. These sites have characteristic soils that are highly acidic and have a high water-retaining capacity (Cole 1974). Eriodictyon capitatum apparently can tolerate and may be encouraged by minor disturbance (Savage 1978, CNPS 1987, Myers 1987). (USFWS, 2011; NatureServe, 2015)		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), medium overlap

		547		Ione (incl. Irish Hill) buckwheat		Eriogonum apricum (incl. var. prostratum)		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		25.6		13.30		2.30		no		yes		no		no		Species inhabits coarse, very acidic, nutrient-poor soils with cement-like, iron oxide crusts. On these soils - developed under a tropical or subtropical climate 35-57 million years ago - a distinctive, low-growing chaparral community occurs, usually surrounded by taller, more common chaparral types. Eriogonum apricum is restricted to otherwise barren red clays within these "Ione chaparral" communities. Most populations occur between 90 and 280 m elevation.  (NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		548		Southern mountain wild-buckwheat		Eriogonum kennedyi var. austromontanum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		2.3		1.47		0.00		yes		no		no		no		Eriogonum kennedyi var. austromontanum is restricted to pebble plain habitat (USFS 2002, p. 17), so described because of the layer of orange quartzite pebbles that are pushed to the clay soil surface by frost heaving and thawing (Krantz 1983, p. 10).  Pebble plains are treeless, open patches within pine forests and pinyon-juniper woodlands (USFS 2002, pp. 12, 15).  They contain unique plant associations and soil characteristics, associated with climatic features (Derby and Wilson 1979, p. 463; USFS 2002, pp. 12, 22–23).  The deep clay deposits support an assemblage of small cushion-forming plants, tiny annuals, grasses and succulents that are low growing, sun tolerant and well-spaced (USFS 2005a, p. 100). Pebble plain endemic plants seem to have a specific competitive advantage for their particular specialized habitat, but lack that advantage in adjacent forest and woodland habitat (Derby and Wilson 1979, p. 472). Eriogonum kennedyi var. austromontanum prefers areas with low levels of shade and leaf litter accumulation (Derby and Wilson 1979, p. 471).  Although this taxon typically occupies clay soils with pebbles or cobbles, E. k. var. austromontanum also occurs on sandy, clay soils (e.g., Burnt Flat) or clay soils lacking pebbles or cobbles (e.g., areas at North Baldwin Lake) (USFS 2002, p. 94). This species is restricted to the San Bernardino Mountains at elevations from 2,000 to 2,200 m (6,557 to 7,213 ft) in San Bernardino County, California. (USFWS, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		550		Pine Hill flannelbush		Fremontodendron californicum ssp. decumbens		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		10.4		4.50		0.22		yes		no		no		no		Tops of rocky ridges and on scattered rock outcrops of gabbro in chaparral communities or in the ecotone between chaparral and woodland. Heat (fire) is needed to scarify seed coats for germination and to clear the area for seedling development. The environmental specificity is very narrow; it is narrowly endemic to gabbro soils in Eldorado and Nevada counties, California (NatureServe, 2015).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		551		Gentner's Fritillary		Fritillaria gentneri		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		19.2		5.90		Not applicable		no		no		yes		no		Mixed dry mixed oak and forest or forest boundaries. Gentner's Fritillary occurs in a variety of forested habitats including oak woodlands dominated by Oregon white oak (Quercus garryana), mixed hardwood forest dominated by California black oak (Quercus kelloggii), Oregon white oak, and madrone (Arbutus menziesii), and coniferous forests dominated by madrone and Douglas-fir (Pseudotsuga menziesii) (USFWS 2003).  The 25 soil types that the plant has been known to occur on are Abegg, Beckman-Colestine complex, Brader-Debenger complex, Caris-offennbacher complex, Cornutt-Dubakelia complex, Dubakella-Pearsoll complex, Farva, Heppsie, Heppsie-McMullin complex, Holland, Langellain, Langellain-Brader complex, Manita, McNull-Medico complex, McMullin-Rockoutcrop complex, McNull, McNull-Medco complex, McNull-McMullin complex, Ruch, Tallowbox, Tatouche, Vannoy, Vannoy-Voorhies complex, Woodseye-rockoutcrop complex and Xerothents-Dumps complex (USFWS 2003).  The soil types most commonly supporting the plant are Vannoy and Vannoy-Voorhies complex (USFWS, 2016).		Yes		No		No		NA		NA		None		Yes		PULA 3 (monocot herbaceous plant, terrestrial), medium overlap

		552		Island bedstraw		Galium buxifolium		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		15.7		13.00		Not applicable		no		no		no		yes		Inhabits sea cliffs, bluffs, and dry, rocky slopes in coastal sage scrub and closed-cone pine forest vegetation (NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		553		El Dorado bedstraw		Galium californicum ssp. sierrae		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		10.5		4.90		0.39		yes		no		no		no		Galium californicum ssp. sierrae inhabits oak woodland areas, including sites with Pinus ponderosa (ponderosa pine) and Pinus sabiniana (foothill pine) (Wilson 1986). It occurs within black oak woodland on Pine Hill and Cameron Park and within live oak woodland in Shingle Springs and Salmon Falls (L. Eng in litt. 1999). (USFWS, 2002)		Yes		No		No		NA		NA		Forest species		No		Excluded due to very low overlap and habitat modifier.

		555		Hoffmann's slender-flowered gilia		Gilia tenuiflora ssp. hoffmannii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		35.0		29.20		0.00		yes		no		no		no		Inhabits sandy soils with dune scrub vegetation. (NatureServe, 2015). Gilia tenuiflora ssp. hoffmannii thrives in open patches of habitat where bare ground ranges from about 50 to 95 percent (Faulkner and Chaney 2007). Gilia tenuiflora ssp. hoffmannii can be found growing on ancient stabilized sand dunes on the northeastern side of Santa Rosa Island where soil textures are characterized by loamy sand. The species prefers open habitat among other low herbaceous vegetation where competition for resources is low (Faulkner and Chaney 2007) (USFWS, 2009). Hoffmann’s slender-flowered gilia is also a component of lupine scrub vegetation (USFWS, 2000).		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		No		Excluded due to very low overlap. Species also has habitat modifier that limits exposure.

		556		Showy stickseed		Hackelia venusta		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		17.3		9.90		Not applicable		no		no		no		yes		Hackelia venusta is shade-intolerant (R. Carr, pers. comm. 1998) and grows in openings within Pinus ponderosa (ponderosa pine) and Pseudotsuga menziesii (Douglas-fir) forest types.  This vegetation type is described as the Douglas-fir zone by Franklin and Dyrness (1973).  Common associates include Penstemon subserratus (finetooth beardtongue), Phacelia hastata (silverleaf phacelia), Lomatium triternatum (nineleaf biscuitroot), Lupinus wyethii (Wyeth’s lupine), Eriogonum compositum (arrowleaf buckwheat), Eriogonum umbellatum var. hypoleium (sulphur-flower buckwheat), Hieracium cynoglossoides (houndstongue hawkweed), and Pseudoroegneria spicata (bluebunch wheatgrass).  Hackelia venusta is found on open, steep slopes (minimum 80 percent inclination) of loose, well-drained, granitic weathered and broken rock fragmented soils, and on ledges and cracks on granitic cliff faces, at elevations between 472 meters (1,550 feet) to 823 meters (2,700 feet).  Aspect ranges from 192 degrees (south-southwest [SSW]) to 310 degrees (west-northwest [WNW]), with most plants at an aspect of 265 degrees (west [W]).  Plants are found on concave, convex, or flat slopes.  The primary subpopulation is on an area of slope between drainages, but a number of the smaller subpopulations occur along the steep south-facing sides of dry drainages or on vertical cliff faces. Hackelia venusta appears to be somewhat adapted to natural and possibly human-caused substrate disturbance (R. Carr, pers. comm. 1998), and occurs within the right of way along both sides of Highway 2.  Although potential habitat for this species exists elsewhere in Tumwater Canyon, and occasionally single plants are seen elsewhere along Highway 2, no other populations have yet been found. Wildfires play a role in maintaining open, sparsely vegetated sites as suitable habitat for Hackelia venusta, a requirement of this shade-intolerant plant (R. Carr, pers. comm. 1998, in litt. 2000).  The range of Hackelia venusta has been reduced to a small single population occurring in a scattered distribution across roughly 16 hectares (40 acres) in Tumwater Canyon. (USFWS, 2007)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		557		Island rush-rose		Helianthemum greenei		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-9		19.2		15.60		0.00		yes		no		no		no		Inhabits dry, open, rocky areas, mostly in chaparral vegetation. (NatureServe, 2015). The species is found in open, exposed areas in chaparral, coastal sage scrub, cismontane woodland, and island pine forest, up to 1,608 ft. elevation (California Native Plant Society (CNPS) 2009). Helianthemum greenei is likely fire-dependent, as the number and size of occurrences increased dramatically soon after fire events, with little to no recruitment observed absent of fire (McEachern and Wilken 1996, Service 2000). Helianthemum greenei can grow in a variety of dry, rocky substrates including fine-grained shales, rocky volcanic soils, and alluvial deposits in ephemeral stream channels (Junak 1995; Center for Plant Conservation 2009). (USFWS, 2010).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		558		Pecos (=puzzle, =paradox) sunflower		Helianthus paradoxus		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		6.9		2.55		Not applicable		no		yes		no		no		Helianthus paradoxus is the only sunflower in the Southwest United States that requires permanent wetlands for its survival. Puzzle sunflowers grow in saline soils that are permanently saturated. Areas that maintain these conditions are commonly called cienegas (desert wetlands) associated with springs. However, the required conditions may also be found at stream margins and at the margins of impoundments. Where plants are associated with the latter the impoundments have replaced the natural cienegas. Van Auken and Bush (1995) tested puzzle sunflower to determine if it was mycorrhizal. The greenhouse experiments, done with non-native soil, indicated that puzzle sunflower was an obligate mycorrhizal species (NatureServe, 2015). This species is associated with spring seeps and desert cienegas, or wet meadows, which are very rare in the dry regions of New Mexico and Texas. The cienega climax community has been described as mid-elevation, 3280.84 to 6561.68 feet (ft.). Disturbance regimes, such as fire or tillage, which eliminate vegetation thatch and expose bare ground surface tend to increase Pecos sunflower cover and productivity (Van Auken and Bush 2004; New Mexico Forestry Division 2008). Based on knowledge of the life history, biology, and ecology of the Pecos sunflower and the habitat requirements for sustaining the essential life history functions of the species, the PBFs for Pecos sunflower are the desert wetland or riparian habitat components that provide: (1) Silty clay or fine sand soils that contain high organic content, are saline or alkaline, are permanently saturated within the root zone in the top 19.69 inches (in) (50 centimeters (cm)) of the soil profile, and have salinity levels ranging from 10 to 40 parts per thousand; and (2) low proportion (less than 10 percent) of woody shrub or canopy cover directly around the plant (U.S. Fish and Wildlife Service 2008b). The Pecos sunflower is intolerant of habitats that are too wet at the surface and prefers soils that are relatively dry at the surface and wet in the lower root zone (Bush 2006) (USFWS, 2015). Populations tend to grow in crowded patches of dozens or even thousands of individuals (USFWS, 2005).		No		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 5 (dicot, wetland) and PULA 7 (dicot, flowing wetland). Although overlap with range is low, overlap with critical habitat is high.

		559		Otay tarplant		Deinandra (=Hemizonia) conjugens		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		5.8		2.28		0.05		yes		no		no		no		Deinandra conjugens is found in vegetation communities classified as, but not limited to grasslands, open coastal sage scrub, and maritime succulent scrub, as well as the margins of some disturbed sites and cultivated fields (U.S. Fish and Wildlife Service 2002 and references therein, including:  Keck 1959; Keil 1993; California Native Plant Society 2001; California Natural Diversity Data Base 2002; D. Hogan in litt. 1990; B. Baldwin, pers. comm. 2001; M. Dodero, pers. comm. 2001; S. McMillan, pers. comm. 2001). The presence of Deinandra conjugens is strongly correlated with clay soils, subsoils, or lenses (Figure 2) (Beauchamp 1986, S. Morey in litt. 1994, Bauder et al. 2002). The elevational range for D. conjugens appears to be between 25 and 300 meters (80 and 1,000 feet) (U.S. Fish and Wildlife Service GIS database 2004). (USFWS, 2004)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		562		Santa Cruz tarplant		Holocarpha macradenia		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		30.6		20.20		4.32		no		yes		no		no		Inhabits coastal prairies and grasslands, often with clay or sandy-clay soils, at 10 - 220 m elevation. Most frequent associates are non-native grasses and non-native French broom (Genista monpessulana). The environmental specificity is moderate (generalist or community with some key requirements scarce) (NatureServe, 2015). Soils associated with coastal terrace prairies include the Watsonville, Tierra, Elkhorn, Santa Inez, and Pinto series. Physical processes, particularly soils and hydrologic processes that maintain the soil structure and hydrology that produce the seasonally saturated soils characteristic of H. macradenia habitat, are necessary features for the conservation of the species. Historically, coastal prairie species such as Holocarpha macradenia may have evolved under light grazing pressure and an intense fire regime used by California Native American groups (Heady et al. 1988). Grazing likely improves habitat quality for H. macradenia by removing plant biomass cover, reducing aboveground competition during the growing season, and reducing thatch accumulations that inhibit tarplant germination. Additionally, trampling by grazers can open, roughen, and compact surface layers of soil (USFWS, 2014).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Although species range overlap is low, overlap with critical habitat is medium.

		566		Contra Costa goldfields		Lasthenia conjugens		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		14.7		9.80		2.62		no		yes		no		no		Inhabits vernal pools in open grassy areas at elevations up to 470 m (NatureServe, 2015). Lasthenia conjugens typically grows in vernal pools, swales, and low depressions in open valley and foothill grasslands and have been found in three types of vernal pools: Northern Basalt Flow, Northern Claypan, and Northern Volcanic Ashflow (Sawyer and Keeler-Wolf 1995). This species is commonly found at elevations less than 61 meters (m) (200 feet (ft)) but has been documented at 445 m (1465ft) in Napa County and at 137 m (450ft) in Monterey County (CNDDB 2012)(USFWS, 2013).		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland). Although species range overlap is low, overlap with critical habitat is medium.

		568		Spring Creek bladderpod		Lesquerella perforata		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		51.2		27.20		Not applicable		no		no		no		yes		This species is found mainly where sites have been disturbed by flooding or by cultivation, and tends to occur in areas of full sun on well-drained soils, as well as (rarely) on limestone rock outcrops. Most historic and current occurrences are on flood plains, where periodic flooding removes encroaching grasses and woody plants. Also occurs in places where other types of disturbances "substitute," such as on annually cultivated bottom land fields (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species and the low number of known populations.		Yes		Yes		No		No		Yes		flowing wetland		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		569		Zapata bladderpod		Physaria thamnophila		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		30.5		17.10		Not applicable		no		no		no		yes		Zapata bladderpod is endemic to South Texas, where it occupies cenizo and/or guajillo (Acacia berlandieri) shrublands.  It can occur on graveled to sandy-loam, upland terraces above the Rio Grande flood plain. The soils on which the species is known to occur vary depending on location.  In Starr County, documented populations occur within the Jimenez-Quemado soil association and on Catarina series soils.  In Zapata County, they occur within the Zapata-Maverick soil association and may also occur within the Copita-Zapata soils (USFWS 2004). 

Zapata bladderpod may occur within areas of sparse vegetation or under canopy of associated shrub species.  The shrub species may serve as nurse plants for Zapata bladderpod, potentially reducing the amount of sunlight on the soil surface and helping to maintain moisture in the root area.  Adjacent shrubs also provide protection from soil erosion and may serve as a deterrent to browsing animals.  Associated plants include mesquite, granjeno, Spanish dagger (Yucca treculeana), lotebush, guayacan (Guaiacum angustifolium), cenizo (Leucophyllum frutescens), and blackbrush (Acacia ridgula) (USFWS 2004).		Yes		No		No		NA		NA		Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot). High overlap with range and critical habitat.

		570		Pitkin Marsh lily		Lilium pardalinum ssp. pitkinense		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		64.5		34.20		9.89		no		no		no		yes		 This species grows only in marshy wetlands and edges of riparian areas that are 115 to 200 feet in elevation. The term "fen" is more accurate as its source of water is primarily from the ground and no bogs are found in California (Evens, in litt. 2008). Most of the occurrences in the southern marsh occur in the lower willow riparian woodland and riparian wetlands. At this locality, the species grows in soils that are seasonally saturated (Symonds, pers. Obs. 2008) (USFWS, 2009).		No		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 6 (monocot, wetland) and PULA 8 (monocot, flowing wetland), high overlap

		571		San Clemente Island woodland-star		Lithophragma maximum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		4.1		1.82		0.13		yes		no		no		no		Inhabits coastal bluff scrub and coastal scrub. Persists on moist, shaded, north-facing canyon walls. The plants may also have occupied a plateau area before the introduction of non-native grasses. The environmental specificity is very narrow; it is only known from three canyons on San Clemente Island (NatureServe, 2015). Plants are generally found in shady conditions on ledges on canyon walls and on gentle north-facing slopes in moist canyon bottoms between elevations of 120 to 366 meters (m) (400-1200 feet (ft.)) (Junak and Wilken 1998; Junak 2006; S. Junak pers. comm. 2006). Soils are usually at least vernally moist and are generally loams of varying depth that are derived from rock of volcanic origin (Ferguson and Beauchamp 1981; Junak pers. comm. 2006). A number of populations are found downslope from sizable groves of Lyonothamnus floribundus ssp. aspleniifolius (Santa Cruz Island ironwood), suggesting a possible association with this species (Junak and Wilken 1998; S. Junak pers. comm. 2006) (USFWS, 2007).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		573		Nipomo Mesa lupine		Lupinus nipomensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		66.2		18.70		26.95		no		no		no		yes		Inhabits stabilized coastal sand dunes at < 50 m elevation. (NatureServe, 2015). It is restricted to sandy soils associated with the Callender Dune Sheet (Cooper 1967). Habitat for Lupinus nipomensis is comprised of stabilized back dunes supporting a central coastal dune scrub community. Lupinus nipomensis needs open habitat to persist. Sandy soils along the coast typically undergo a certain amount of natural disturbance from coastal winds and from the activity of wildlife (USFWS, 2009).		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		574		Santa Cruz Island bush-mallow		Malacothamnus fasciculatus var. nesioticus		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-11		17.5		14.40		0.00		yes		no		no		no		One population is in a coastal scrub community, the other is in the dry interior.  (NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		576		Willowy monardella		Monardella viminea		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		11.8		4.60		2.12		no		yes		no		no		The willowy monardella inhabits sandy washes and floodplains. The species is dependent on several environmental elements: perennial streams; ecosystem culture, function, and integrity; coarse, rocky, and sandy alluvium on terraced floodplains; semi-open canopies of coastal sage and riparian scrub with limited herbaceous understory (USFWS, 2008)		Yes		Yes		No		No		Yes		flowing wetland		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		578		Few-flowered navarretia		Navarretia leucocephala ssp. pauciflora (=N. pauciflora)		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		24.0		12.50		4.77		no		no		yes		no		Vernal pools with a volcanic ash substrate in chaparral, grassland, or mixed coniferous forest communities.  (NatureServe, 2015)		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland), medium overlap

		579		Many-flowered navarretia		Navarretia leucocephala ssp. plieantha		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		35.8		17.40		6.87		no		no		yes		no		Navarrieta leucocephala ssp. plieantha are found in margins of vernal pools and lakes with a volcanic ash substrate, and wet ground in forest openings. This species is found only on substrates of volcanic origin and is dependent on vernal pools, vernal lakes, and swales for survival. (USFWS, 2009; NatureServe, 2015)		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland), medium overlap

		580		Colusa grass		Neostapfia colusana		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-4		76.0		62.51		37.29		no		no		no		yes		Neostapfia colusana has the broadest ecological range among the Orcuttieae.  It occurs on the rim of alkaline basins in the Sacramento and San Joaquin Valleys, as well as on acidic soils of alluvial fans and stream terraces along the eastern margin of the San Joaquin Valley and into the adjacent foothills (Stone et al. 1988).  Elevations range from 5 meters (18 feet) to about 105 meters (350 feet) at known sites (California Natural Diversity Data Base 2005).  Neostapfia colusana has been found in Northern Claypan and Northern Hardpan vernal pool types (Sawyer and Keeler-Wolf 1995) within rolling grasslands (Crampton 1959).  It grows in pools ranging from 0.01 to 250 hectares (0.02 to 617.5 acres), with a median size of 0.2 hectare (0.5 acre), and also occurs in the beds of intermittent streams and in artificial ponds (Stone et al. 1988, K. Fuller pers. comm. 1997, EIP Associates 1999).  This species typically grows in the deepest portion of the pool or stream bed (Crampton 1959, Stone et al. 1988), but may also occur on the margins (Hoover 1937, Stone et al. 1988).  It appears that deeper pools and stock ponds are most likely to provide the long inundation period required for germination (EIP Associates 1999). Several soil series are represented throughout the range of Neostapfia colusana. In the Solano-Colusa Vernal Pool Region, N. colusana grows on clay, silty clay, or silty clay loam soils in the Marvin, Pescadero, and Willows series.  In the San Joaquin Valley Vernal Pool Region, soils are clay or silty clay loam in the Landlow and Lewis series (J. Silveira in litt. 2000).  Neostapfia colusana habitat in the Southern Sierra Foothills Vernal Pool Region includes many soil series with textures ranging from clay to gravelly loam. The type and composition of impermeable layers underlying occupied vernal pools also varies, ranging from claypan to lime-silica or iron-silica cemented hardpan and tuffaceous alluvium (Stone et al. 1988). Neostapfia colusana usually grows in single-species stands, rather than intermixed with other plants. (USFWS, 2005)		No		Yes		Yes		Yes		No		None		Yes		PULA 6 (monocot, wetland). High overlap with range and critical habitat.

		582		Hairy Orcutt grass		Orcuttia pilosa		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		70.6		53.78		37.09		no		no		no		yes		Grows in vernal pools occurring on the eastern side of the Central Valley. Plant germinates underwater and blooms after drydown. (NatureServe, 2015)		No		Yes		Yes		Yes		No		None		Yes		PULA 6 (monocot, wetland). High overlap with range and critical habitat.

		583		Slender Orcutt grass		Orcuttia tenuis		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-4		20.4		12.78		Not applicable		no		no		no		yes		Species inhabits vernal pools with a very well developed soil profile. O. tenuis prefers clay soils which shrink and swell. As they dry, large cracks develop which allow seeds trapped deeply in the soil to float to the surface with the first inundation. Between 14 and 50 times as many seeds are in the soil as live plants, too deep to germinate. Habitat creation for this plant would probably not succeed because of its requirement for these well developed soils. Conversely, any activity which disturbs the soil profile will negatively effect O. tenuis (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the species unique habitat requirements and low number of known populations.		No		Yes		Yes		Yes		No		None		Yes		PULA 6 (monocot, wetland). High overlap with range and critical habitat.

		585		Lake County stonecrop		Parvisedum leiocarpum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		21.2		10.20		3.08		no		yes		no		no		Inhabits margins of vernal pools and depressions in bedrock which act as shallow vernal pools and volcanic substrates (NatureServe, 2015).		No		Yes		No		Yes		No		None		No		Excluded due to low overlap.  

		586		Lyon's pentachaeta		Pentachaeta lyonii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		18.6		12.10		4.04		no		yes		no		no		Species occurs in saddles between hills, on the tops of small knolls, or in flat areas at the base of slopes. Plants are found within small open, grassy sites that intergrade with fire-adapted chaparral and coastal sage scrub; also on road and trail edges. Occupied sites tend to feature a mosaic of bare ground patches in an area with low overall vegetative cover. Tends to occur on exposed, rocky clay soils of volcanic origin that exhibit a microbiotic crust. Does not compete well with dense annual grasses or shrubs; can apparently persist without disturbance if site conditions (e.g. exposed soils with a microbiotic crust) inhibit the growth of plant competitors, otherwise periodic disturbance to remove these competitors may be necessary. 85 - 628 m (USFWS 2008). (NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and critical habitat.

		587		Island phacelia		Phacelia insularis ssp. insularis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		35.2		29.90		0.00		yes		no		no		no		Sandy valley and foothill grassland communities, bluffs, dunes, dominated by alien grasses with some scattered native bunchgrasses, shrubs, and herbs; at or near sea level (partly based on Calif. Nat. Diversity Database, May/1998 report). (NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		588		Yreka phlox		Phlox hirsuta		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		21.9		7.60		2.04		no		yes		no		no		Phlox hirsuta is a serpentine endemic (a species found only on soils derived from ultramafic parent rocks).  Serpentine soils have high concentrations of magnesium and iron, and often have high concentrations of chromium and nickel, as well.  Phlox hirsuta is known to occur only on the following five soil types (Soil Conservation Service 1983):  178 (Lithic Xerorthents-Rock Outcrop Complex, zero to 65 percent slopes); 237 (Weitchpec Variant-Rock Outcrop Complex, 5 to 65 percent slopes); 143 (Dubakella-Ipish Complex, 5 to 30 percent slopes); 144 (Dubakella-Ipish Complex, 30 to 50 percent slopes); and 213 (Rock OutcropDubakella Complex, 30 to 50 percent slopes).  Phlox hirsuta occurs at elevations ranging from 880 to 1,340 meters (2,800 to 4,400 feet).  This species is found on lands that are owned and managed by industrial timber companies, other private landowners, the U.S. Forest Service, California Department of Transportation, and the City of Yreka. Phlox hirsuta occurs at elevations ranging from 880 to 1,340 meters (2,800 to 4,400 feet).  Currently known and potential limiting factors include alteration or destruction of habitat resulting from residential development, logging, fire suppression activities, ongoing highway maintenance or construction activities, off-road vehicle use, illegal collection, and vandalism; competition with exotic plants; herbicide application; domestic animal grazing; inadequate existing regulatory mechanisms; and potential extirpation as a result of random events.		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		592		rough popcornflower		Plagiobothrys hirtus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		35.0		13.00		Not applicable		no		no		no		yes		Open, moist, poorly drained clay soils at 100-150 m elevation. Associated vegetation is dominated by tufted hairgrass (Deschampsia cespitosa), meadow barley (Hordeum brachyantherum), and various sedges. Found only in seasonal wetlands that are inundated by water from late fall to early spring (vernal pools) at lower elevations (approximately 300 to 500 ft or 100 to 150 m) (Guerrant, no date).  (NatureServe, 2015). Popcornflower is endemic to seasonal wetlands in the interior valley of the Umpqua River in southwestern Oregon between Yoncalla and Wilbur in Douglas County (USFWS 2000).   The wetland plant community at rough popcornflower habitats may include red-root yampa, a Federal species of concern, great camas (Camassia leichtlinii var. leichtlinii), Douglas meadowfoam (Limnanthes douglasii), California oatgrass, one-sided sedge (Carex unilateralis), pointed rush (Juncus oxymeris), meadow barley (Hordeum brachyantherum), and Cusick's checkermallow (Sidalcea cusickii).  Known occurrences for the plant are associated with North Umpqua drainage.  Rough popcornflower is found in open seasonal wetlands at elevations ranging from 30 to 270 m (98 to 886 feet).  Suitable habitat for rough popcornflower includes open vernally wet meadows, seasonally-ponding mud-flats, or Oregon ash-swale openings dominated by native wetland-associated herbs and graminoids in valley lowlands.  Populations are known to occur on six different soil types (Conser silty clay loam, Bashaw silty clay loam, Brand silty clay loam, Nonpareil loam, Oakland silt loam, and Sibold fine sandy loam) but there is a positive correlation only for Conser silty clay loam (USFWS 2000).  The taxon depends on seasonal flooding and/or fire to maintain open habitat and to limit competition with invasive native and non-native plant species (USFWS 2010) (USFWS, 2016).		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland), high overlap

		593		Calistoga allocarya		Plagiobothrys strictus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		97.0		53.31		13.87		no		no		no		yes		Species inhabits geyser- and hot spring-fed vernal pools and swales in meadows at 90-160 m elevation. Soils are clay or gravelly-clay loams. These pools contain high concentrations of boron and sulfates - substances that are toxic to most plants. Associated species include the rare Napa blue grass (Poa napensis).  (NatureServe, 2015)		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland), high overlap

		594		San Bernardino bluegrass		Lithophragma maximum		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		1.2		0.60		0.00		yes		no		no		no		Species inhabits the edges of moist meadows at 1500-2300 m elevation.  (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species and the low number of known populations.		No		Yes		No		Not scored		Not scored		None		No		Excluded due to very low overlap with range and critical habitat.  

		595		Napa bluegrass		Poa napensis		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		97.0		53.31		13.87		no		no		no		yes		Poa napensis is typically found in alkaline meadows and grasslands, mesic areas including vernal pools, next to and fed by hot springs and small geysers. The 2009 WRA survey identified Poa napensis growing in short, sparsely vegetated areas as well as in tall and densely vegetated upland grassland and wetland swales on the airport property. Although P. napensis is known to grow in wetlands, it occurs on the airport property in sparsely vegetated bare soil ‘scald’ areas which are associated with Plagiobothrys strictus (WRA 2009). (USFWS, 2010)		No		Yes		No		Yes		No		None		Yes		PULA 6 (monocot, wetland), high overlap

		596		Hickman's potentilla		Potentilla hickmanii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		17.8		11.40		1.01		no		yes		no		no		Species inhabits coastal bluff scrub and closed-cone pine forest (Smith & Berg 1988). Freshwater marshes, seeps and streamlets in open forested areas near the coast, 0-75 m.  (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species and the low number of known populations.		Yes		Yes		No		Yes		Yes		flowing wetland		No		Excluded due to low overlap.  

		599		Hartweg's golden sunburst		Pseudobahia bahiifolia		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		53.2		40.07		19.22		no		no		no		yes		Species inhabits non-native grasslands and occasionally grassland-blue oak woodland community ecotones in the Central Valley of California. The composition of the prehistoric grassland communities in this area is unknown; the communities have long-since become dominated by exotic grasses. P. bahiifolia generally occurs in areas with Mima mound topography: small mounds (30 cm to 2 m in height) interspersed with shallow basins that may form vernal pools. The plants nearly always occur on north-northeast facing mound slopes, preferentially on the upper slopes where grass cover is minimal. Plant can also occur along shady creeks or the margins of vernal pools. Plant distribution is closely correlated with certain soil types; prefers highly acidic, shallow soils derived from rhyolitic tuff.  (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species and the low number of known populations.		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		600		San Joaquin adobe sunburst		Pseudobahia peirsonii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		59.7		43.19		31.47		no		no		no		yes		Species inhabits non-native grasslands and occasionally grassland-blue oak woodland community ecotones in the Central Valley of California. The composition of the prehistoric grassland communities in this area is unknown; the communities have long-since become dominated by exotic grasses. P. peirsonii occurs only on heavy adobe clay soils which retain moisture into the summer dry season (NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		607		Shrubby reed-mustard		Schoenocrambe suffrutescens		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		6.0		1.27		Not applicable		no		yes		no		no		Mixed desert shrub communities and, at some locations, in pinyon -juniper and desert shrub, on semi-barren, white-shale layers of the Evacuation Creek Member of the Green River Formation. Commonly on level to moderately sloping ground surfaces. Soils are dry, shallow, and fine-textured, and are usually overlain by shale fragments. 1555-1981 m elevation. (NatureServe, 2015)		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		No		Excluded due to low overlap. Species also has habitat modifier that limits exposure.

		608		Layne's butterweed		Senecio layneae		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		4.9		2.42		0.90		no		yes		no		no		In addition to occurring on gabbro soils, Layne’s butterweed is also known to occur on serpentine soils.All serpentine sites, with the possible exception of the one in Shingle Springs, continue to support Layne’s butterweed. Persistence in at least two separate habitat/soil types benefits these species by increasing their degree of representation. (USFWS, 2019)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		609		Santa Cruz Island rockcress		Sibara filifolia		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		6.3		4.80		0.00		yes		no		no		no		Species is currently known only from south-facing, sunny, volcanic screes but historical populations were apparently found in shady places (NatureServe, 2015).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		610		Keck's Checker-mallow		Sidalcea keckii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		29.4		24.12		7.82		no		no		yes		no		Found on grassy slopes from 120 to 425 m elevation. The extant population is in a sparsely vegetation annual grassland on red or white-colored clay soils with 2-40 percent slopes. The clay substrates are thought to be derived from serpentine.  (NatureServe, 2015)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Medium overlap with range and high overlap with critical habitat.

		611		Wenatchee Mountains checkermallow		Sidalcea oregana var. calva		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		13.9		8.00		Not applicable		no		no		yes		no		S. oregana var. calva is restricted to wetlands and moist meadows of the Wenatchee Mountains of central Washington on the east side of the Cascades. This species is found at midelevations, ranging from 488 to 1,000 meters (1,600 to 3,300 feet). Populations of S. oregana var. calva are generally concentrated in the wetter portions of open forest-moist meadow habitats, in slight topographic depressions. The plant may also be found in open conifer forests dominated by Pinus ponderosa (ponderosa pine) and Pseudotsuga menziesii (Douglas-fir), on the perimeter of shrub and hardwood thickets dominated by quaking aspen (Populus tremuloides), along permanent or intermittent streams in sparsely forested draws, and near seeps, springs, or small drainages. The presence of surface water or saturated upper soil profiles in the spring and early summer is the feature common to the variety of habitats where the species is found (USFWS, 2004). High ecological integrity of the community and site fidelity as well as low tolerance ranges are based on the low number of known populations and the relatively restricted range.		No		Yes		No		Yes		No		Montane species		No		Excluded due to habitat modifier. Overlap with range is medium and low with critical habitat.

		612		Kenwood Marsh checker-mallow		Sidalcea oregana ssp. valida		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		27.4		14.00		4.10		no		yes		no		no		Species inhabits the edges of freshwater marsh.  (NatureServe, 2015). High ecological integrity of the communit and site fidelity as well as low tolerance ranges are inferred based on the specific habitat needs of this species and the low number of known populations.		No		Yes		No		Yes		No		None		No		Excluded due to low overlap.  

		613		Spalding's Catchfly		Silene spaldingii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		62.9		45.58		Not applicable		no		no		no		yes		The 2007 Recovery Plan describes occupied habitat within five physiographic regions; 1) the Palouse Grasslands in west-central Idaho and southeastern Washington; 2) the Channeled Scablands in eastern Washington; 3) the Blue Mountain Basins in northeastern Oregon; 4) the Canyon Grasslands of the Snake River and its tributaries in Idaho, Oregon, and Washington; and 5) the Intermontane Valleys of northwestern Montana.  These regions are distinctive from one another in climate, plant composition, historical fire frequencies, and soil characteristics. These differences are significant in that they may translate into differences in life histories, habitat trends, consequences of fire suppression, and types of weed control as they apply to conservation of catchfly (USFWS, 2016). Restricted to Palouse Prairies, sometimes extending into areas where the grasslands are intermingled with ponderosa pine (Pinus ponderosa) woodlands. Soils are almost always a productive, deep loess. Elevation range is 580-1,220 m. Silene spaldingii is restricted to Festuca idahoensis habitat types and phases throughout its range. These areas are often referred to as Palouse prairie. Sites are often near lower treeline, or near scattered ponderosa pine trees. Populations have been found on all aspects, but there seems to be a preference for northerly-facing aspects. It occurs at elevations ranging from about 1,900 to 3,600 feet, and on flat to steep slopes. Soils are almost always productive silt/loams (loess) that are moderately deep and sometimes gravelly (Gamon 1991; Lorain 1991). The soils are depositional materials from catastrophic floods of glacial Lake Missoula that extend from Montana across Idaho into eastern Oregon and Washington.  (NatureServe, 2015)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		614		California taraxacum		Taraxacum californicum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		1.3		0.72		0.00		yes		no		no		no		Species inhabits edges of moist meadows at 1620-2800 m elevation (NatureServe, 2015). Taraxacum californicum occurs in moist meadow habitats in the San Bernardino Mountains at elevations from 2,000 to 2,800 m (6,700 to 9,000 ft) and is often associated with Poa atropurpurea. These taxa are restricted to the relatively open edges apart from more mesic plants such as P. pratensis, Carex spp. or Juncus spp. (Krantz 1981b). The perimeter of such meadows often intergrades with sagebrush scrub dominated by sagebrush or pine forest (Krantz 1981b) (USFWS, 1998). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species and it’s the relatively narrow geographic range it inhabits.		Yes		Yes		No		Not scored		Not scored		None		No		Excluded due to very low overlap with range and critical habitat.  

		615		Ashy dogweed		Thymophylla tephroleuca		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		15.9		7.80		Not applicable		no		no		yes		no		Fine sand or sandy-loam soils on level or rolling grasslands that are often shrub-invaded. Freer mixed brush thorn woodland. Mesquite-Acacia thorn woodland.  (NatureServe, 2015). Ashy dogweed is endemic to South Texas and occurs in open flat areas of shrubby grasslands and deep sandy pockets of fine sandy loam soils.		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		620		Northern wild monkshood		Aconitum noveboracense		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		86.2		54.94		Not applicable		no		no		no		yes		This species occurs in a unique habitat, algific talus slopes, which is characterized by north-facing, carbonate talus slopes where cold air and moisture pours out of ice filled caves. These caves maintain a below freezing temperature throughout the year and yield surrounding soil temperatures of 15C or less (Nekola 1999). It occurs in shaded or partially shaded cliffs and talus slopes in Ohio, Iowa, and Wisconsin, and at high-elevation headwaters and in crevices along streams in New York. There seems to be no rock substrate favored by the species overall. The most significant common habitat factor appears to be the cold soil environment associated with these cliff, talus slope, and spring/headwater stream situations. In most of the habitats occupied by northern wild monkshood there is either active and continuous cold air drainage or cold ground water flowage out of the nearby bedrock. The year-round soil temperatures average from 11 to 18 degrees Celsius. Local distribution of the species is also closely associated with areas where ground water or subterranean air is emanating, which contributes to a local microclimate with high relative humidity. (NatureServe, 2015)		Yes		Yes		No		Not scored		Not scored		Cliff and talus species		No		Excluded due to habitat modifier.

		624		South Texas ambrosia		Ambrosia cheiranthifolia		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-8		68.8		58.41		Not applicable		no		no		no		yes		This plant grows in the Gulf coastal grasslands of southern Texas, and is found in grassland and mesquite shrubland habitat on various soils.  It is associated with sites where native short-grass prairie species persist, and also on moderately disturbed sites such as cemeteries, right-of-ways, roadsides, parkfields, and eroded areas along creeks. Typically grows on well-drained, heavy soils associated with subtropical woodland communities. Found in various soils, both heavy clays to lighter-textured sandy loams, mostly of the Beaumont and Victoria Clay series (EPA, 2016). 		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		625		Little amphianthus		Amphianthus pusillus		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		26.6		18.20		Not applicable		no		no		no		yes		Amphianthus pusillus is totally confined to vernal pools on granite outcrops of the southeastern Piedmont. Optimal habitat has been described as a shallow, flat-bottomed pool almost invariably surrounded by a rock rim several centimeters in height (Garris 1980). These pools tend to be best developed in flatter outcrop areas, such as the flattened crests of dome-shaped outcrops or the extensive flat to gently rolling outcrops (Lester 1938 in Lunsford 1939, Garris 1980).  Water depths in the pools at the time of flowering range from 0-10 cm. In the pools which hold less water, or hold water for shorter periods after a rain, deeper soil is required.  The number of occupied pools may vary in an area probably due to environmental factors being inconsistent from year to year. Biotic associates of Amphianthus are generally few and of low coverage within the population habitat. Isoetes piedmontana is the most consistently associated species. (NatureServe, 2015)		No		Yes		Yes		Yes		No		Rocky outcrop species		No		Excluded due to habitat modifier.

		626		Large-flowered fiddleneck		Amsinckia grandiflora		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		20.3		18.00		3.51		no		yes		no		no		Occupies inner coast range grasslands on steep slopes and sandy soil. The environmental specificity is very narrow; it is only known from a very narrow distribution (NatureServe, 2015).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		627		Tobusch fishhook cactus		Sclerocactus brevihamatus ssp. tobuschii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		4.8		2.69		Not applicable		no		yes		no		no		The riparian habitats described in the original status report are atypical. The great majority of documented populations occur in upland sites dominated by Ashe juniper-live oak woodlands and savannas on outcrops of early Cretaceous limestone. Soils are classified in the Tarrant, Ector, Eckrant, and similar series. Within a matrix of woodland and savanna, the species occurs in discontinuous patches of very shallow, gravelly soils where bare limestone rock and rock fragments comprise a large proportion of the surface cover. Associated vegetation includes small bunch grasses and forbs. The species’ distribution within habitat patches is clumped and tends to be further from woody plant cover. The presence of spikemosses (Selaginella spp.), and perhaps other cryptogams, may be useful indicators of fine-scale habitat suitability. Wildfire (including prescribed burning) causes negligible damage to Tobusch fishhook cactus populations. The species probably does not require fire for germination, establishment, or reproduction, but periodic burning may be necessary to prevent the encroachment of woody plants into its habitats. (USFWS, 2017)		Yes		No		No		No		No		Desert/Xeric habitat (runoff/erosion exposure not expected)		No		Excluded due to low overlap. Species also has habitat modifier that limits exposure.

		628		Price''s potato-bean		Apios priceana		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		60.0		41.01		Not applicable		no		no		no		yes		Open, rocky, wooded slopes and floodplain edges. Sites are usually under mixed hardwoods or in associated forest clearings, often where bluffs or ravine slopes meet creek or river bottoms. Soils are well-drained and loamy, formed on alluvium or over calcareous boulders. Several populations extend onto road or powerline rights-of-way. Price's potato-bean is an inhabitant of open, mixed-oak forests, forest edges and clearings on river bottoms and ravines, being unable to tolerate deep shade (USFWS 1989, Kral 1983). The species occurs on well-drained loams on old alluvium or over calcareous boulders (Kral 1983).  According to the Missouri Botanical Garden, A. priceana prefers acidic, water retentive soils, requires no soil additives, can withstand winter temperatures below 5 degrees Celsius, shows no intolerance to supplemental feedings, and possesses no apparent pests (Bowden pers. comm.) (NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		629		McDonald's rock-cress		Arabis macdonaldiana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		3.3		1.43		Not applicable		no		yes		no		no		Occurs in rocky serpentine areas or reddish soils derived from serpentinite, in dry open woods or brushy steep slopes or ledges; usually at elevations of about 1200 m. The environmental specificity is narrow; it is known from 2 or 3 specific areas on serpentine on the north coast of California and in Oregon (NatureServe, 2015). Arabis macdonaldiana occurs in soils derived from ultramafic parent material, containing high levels of heavy metals and low levels of nutrients. Its habitat ranges from barren gravel slopes to open scrub and pine woodlands. Arabis macdonaldiana is highly rhizomatous and clonal, making the determination of an individual difficult. Fire is an important factor affecting vegetation patterns in general across the Klamath Bioregion, including the Red Mountain area where Arabis macdonaldiana occurs, and appears particularly important in maintaining many open habitats (Skinner et al. 2006; U.S. Forest Service [USFS] 1995; Baad 2002) (USFWS, 2013).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		630		Braun's rock-cress		Arabis perstellata		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		47.2		18.70		Not applicable		no		no		no		yes		Typically found on mesic, shady, steep, north-facing wooded slopes, however, no exposure is 'preferred' in Kentucky, above streams or in ravines that lead into streams. The soils at these sites are derived from limestones, which often outcrop. The plants often occur either in sheltered areas, such as around the bases of larger trees, or in areas where there is little competition, such as in places regularly scoured by talus movement or erosion. It can also occur in areas of disturbance such as animal trails and roadcuts. It should be sought on shady forested limestone slopes with wild ginger (Asarum canadense), in forests dominated by sugar maple (Acer saccharum), chinquapin oak (Quercus muehlenbergii), blue ash (Fraxinus quadrangulata), Ohio buckeye (Aesculus glabra), and Kentucky coffeetree (Gymnocladus dioicus).  (NatureServe, 2015)

Based on the best available information, primary constituent elements essential for the conservation of Arabis perstellata are: (1) Relatively undisturbed, closed canopy mesophytic and sub-xeric forest with large, mature trees (such as sugar maple (Acer saccharum), chinquapin oak (Quercus muhlenbergii), hackberry (Celtus occidentalis), or Ohio buckeye (Aesculus glabra)), and (2) Open forest floors with little herbaceous cover and leaf litter accumulation with natural disturbance to allow for Arabis perstellata germination and seedling germination, and (3) Areas with few introduced weed species such as Alliaria petiolata or Lonicera maackii, and (4) Rock outcrops on moderate to steep calcareous slopes defined by: (a) Ordovician limestone, in particular the Grier, Tanglewood, and Macedonia Bed Members of the Lexington Limestone in Kentucky and the Lebanon, Carters, Leipers, and Catheys, and Bigby-Cannon Limestones in Tennessee; and (b) Limestone soils such as the Fairmont Rock outcrop complexes in Kentucky and the Mimosa Rock outcrop complexes in Tennessee. 		Yes		No		No		NA		NA		Forest species		No		Excluded due to habitat modifier.

		631		Dwarf Bear-poppy		Arctomecon humilis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		14.2		10.50		Not applicable		no		no		no		yes		Dwarf bear-poppy habitat is sparsely vegetated, and consists of highly weathered rounded hill and dome formations. Roughly half of the soil surface is bare of vegetation, and the majority of the living cover in the habitat is biological soil crust (Nelson 1989a; Nelson and Harper 1991; Simpson 2014). Associated native plants include shadscale (Atriplex confertifolia), Torrey’s ephedera (Ephedra torreyana), nodding buckwheat (Eriogonum cernum), desert trumpet (E. inflatum), desert pepperweed (Lepidium fremontii) and burrobush (Ambrosia salsola). Invasive species include red brome (Bromus rubens), cheatgrass (Bromus tectorum), barb-wire Russian thistle (Salsola paulsenii), and African mustard (Malcomia africana) (Harper and Van Buren 2004; Simpson 2014). Dwarf bear-poppy is found on gypsiferous clay soils derived from the Moenkopi Formation, sometimes on cryptogamic crust. Occurs on rolling low hills and ridge tops, often on barren, open sites in warm desert shrub communities. Found at elevations between 700 and 1402 m. The dwarf bear-poppy grows sympatrically with the Moenkopi endemic Eriogonum thompsonae var. albiflorum. (USFWS, 1985; NatureServe, 2015)		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		632		Presidio Manzanita		Arctostaphylos hookeri var. ravenii		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		30.0		25.70		0.59		no		yes		no		no		It is found in a maritime chaparral-coastal prairie community (Parker and Frey 2010, p. 14) which is influenced by summer coastal fog, humidity, and cool temperatures. It is found on serpentine soil. All Arctostaphylos species, including A. montana ssp. ravenii, are dependent on a mutualistic relationship with mycorrhizal fungi in the soil for nutrition in poor soils such as serpentine soils (Parker and Frey, 2010, p. 16). (USFWS, 2012). Generally, available data suggest that Raven’s manzanita is a slow-growing, stress-tolerant evergreen shrub that is able to grow on serpentine soils with sparse competing vegetation, but like many manzanitas (Gottlieb 1968, Kruckeberg 1977), is relatively intolerant of competition (especially shading from shrub or tree canopies). It appears to have been locally abundant (Behr 1892) in relatively isolated, localized open serpentinite outcrop colonies. (USFWS, 2003).   It is found in a maritime chaparral-coastal prairie community (Parker and Frey 2010) which is influenced by summer coastal fog, humidity, and cool temperatures. (USFWS, 2019).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		633		Sacramento prickly poppy		Argemone pleiacantha ssp. pinnatisecta		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		3.2		1.14		Not applicable		no		yes		no		no		Sacramento prickly poppy is found in the dry hills, pinyon-juniper zone (Flora of North America Editorial Committee 1997) on loose, gravelly soils of open disturbed sites, canyon bottoms and slopes (McDonald 2010). Usually in areas of enhanced soil moisture such as north-facing slopes, canyon bottoms, along drainages, and near leaks in water pipelines. Sacramento prickly poppy occurs in rocky canyons on the western slope of the Sacramento Mountains. It ranges from 4,200 feet elevation in the lower Dog Canyon area to 7,120 feet elevation in upper Alamo Canyon area (Malaby 1987). The topography of the area is characterized by steep, rocky hillsides. Soils are primarily derived from limestone and may also contain sandstone and gypsum (USFS 1992). Numerous large canyons and arroyos drain westward into the Tularosa Basin. Annual precipitation in the Sacramento Mountains averages about 38 cm (15 in) per year, most of which occurs from July through October, during brief but heavy thundershowers (U.S. Soil Conservation Service (SCS) 1981). All canyons on the west side of the Sacramento Mountains experience periodic and severe flash floods (USFS 1992). Wide fluctuation in diurnal and seasonal temperatures is characteristic of the western slope of the Sacramento Mountains. Temperatures average above 90 degrees Fahrenheit from mid—May to mid— September and may go as low as 16 degrees Fahrenheit during the winter (SCS 1981). High temperatures combined with high insolation and high evaporation rates create xeric conditions in the western foothills of the Sacramento Mountains (NMNP PAC 1984). Unlike seedlings, established poppy plants appear to be capable of weathering periods of drought by becoming dormant. (USFWS, 1994; USFWS, 2013)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		636		Mead's milkweed		Asclepias meadii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		74.8		53.06		Not applicable		no		no		no		yes		Habitat is mesic to dry mesic, upland tallgrass prairie, characterized by vegetation adapted for drought and fire. Most populations occur in virgin tallgrass prairies or unplowed native prairie hay meadows that have well-drained, or dry-mesic, soils. Plants also occur in igneous glades in the Missouri Ozarks and in limestone glades in the Shawnee Hills of southern Illinois. Elevations ranged from 800 to 1,200 ft. The soils for this plant consist of the following: well-drained, or dry-mesic, soils and in limestone glades in the Shawnee Hills of southern Illinois. Soil conditions in these habitats range from acid and nutrient poor in Missouri and southern Illinois to calcareous nutrient rich in Iowa and northern Illinois (EPA, 2016). Restricted to sites that have never been plowed and only lightly grazed, and hay meadows that are cropped annually for hay (USFWS, 2003).		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		637		Four-petal pawpaw		Asimina tetramera		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		49.1		23.41		Not applicable		no		no		no		yes		Asimina tetramera is found only in sand pine scrub vegetation on old, coastal dunes (Austin and Tatje 1979). The species grows in excessively-drained, quartz sand of both the Paola and the St. Lucie soil series (Austin et al. 1980; A. Cox, Florida International University, personal communication 1995); however, it shows a preference for the Paola soils (Farnsworth, 1988). Asimina tetramera is found in various seral stages of sand pine scrub, ranging from open [no canopy] to mature [closed canopy] (A. Cox, Florida International University, personal communication 1997). A. tetramera is adapted to infrequent, intense fires, perhaps every 20 to 80 years (FWS 1988). Abundant flowering and fruitset occur in years following fire and diminish with maturation of the community and subsequent canopy closure (A. Cox, Florida International University, personal communication 1996b). (USFWS, 1999)		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, woody plant), high overlap

		638		Sentry milk-vetch		Astragalus cremnophylax var. cremnophylax		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		0.0		0.00		Not applicable		yes		no		no		no		Sentry milk-vetch forms mats or shallow mounds in scarcely visible cracks on Kaibab limestone bedrock, in sand-filled hollows of rock (Barneby 1964), or on shallow gravelly soils. The species appears to occur on one specific, pure white layer of Kaibab limestone where the bedrock forms an unshaded platform. It has not been found on small, shaded ledges or cliffs. The Grandview Point plants occur in a large crack in a small isolated ledge. The habitat is characterized by shallow soils or bedrock on the limestone platforms (55 FR 50184-50187). Prevost (1991) investigated soils at Maricopa Point and found them to be extremely shallow at less than 7 centimeters (2.8 inches) deep. Textures ranged from very gravelly, very fine sandy loam to extremely gravelly loamy fine sand. Clay content ranged from about 8 to 14 percent. Soils were mildly alkaline, with a pH value of 7.8, and were only slightly effervescent. The first 2 centimeters (0.8 inch) of the soil profile was characterized by subangular to subrounded fragments of mixed mineralogy, predominantly comprised of limestone, chert, and basalt less than 2 centimeters (0.8 inch) in diameter. The soil profile from 2 to 6 centimeters (0.8 to 2.4 inches) was very gravelly, very fine sandy loam with a weak thick platy structure, which was soft, very friable, slightly sticky, and nonplastic with fine irregular and tubular pores. Below 6 centimeters (2.4 inches) lies the Kaibab limestone bedrock (Prevost 1991). (USFWS, 2006)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		639		Mancos milk-vetch		Astragalus humillimus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		11.5		5.20		Not applicable		no		no		yes		no		This species occurs on sandstone substrate ledges and mesa tops in cracks or shallow bowl-like depressions (tinajas) that accumulate sandy soils and rainfall (Service 1989; New Mexico State Forestry Division 2008).  Populations are found along the Colorado Plateau subdivision of the Great Basin Desert of northwestern New Mexico and southwestern Colorado within pinyon-juniper woodland and desert scrub communities (Dick-Peddie 1993).  Potential habitat corresponds to rimrock outcrops of the Point Lookout and Cliffhouse members of the Mesa Verde sandstone series with flat or gently sloping surfaces at an average elevation of 1,854 meters (m) (5,650 feet [ft]) (Service 1989).  This species is confined to large sheets of exfoliating whitish-tan colored sandstone (New Mexico State Forestry Division 2008) alongside Fraxinus anomala (single leaf ash), Brickellia microphyla var. scabra (scabrous bricklebush), Cercocarpus intricatus (small leaf mohagany), and Ipomopsis roseata (rosy ipomopsis) (Service 1989).  Overall cover is very low (less than five percent), and resource competition for all of these species is minimal (Service 1989). The majority of plants remaining were small to medium in size; dead plants were observed in almost all locations; plants were widely scattered and only a very small fraction of the habitat was occupied in a study in 2008 (Navajo Natural Heritage Program 2008a; Navajo Nation Department of Fish and Wildlife 2009). (USFWS, 2011)		Yes		No		No		NA		NA		Rocky outcrop and high elevation species		No		Excluded due to habitat modifier.

		640		Osterhout milkvetch		Astragalus osterhoutii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		14.2		1.63		Not applicable		no		yes		no		no		Inhabits highly seleniferous soils (grayish-brown clays) derived from Niobrara Shale. On moderate slopes, sometimes found growing up through sagebrush (Spackman et al. 1997). Occurs at 2250 - 2400 m elevation. Associated species: Artemesia tridentata, Chrysothamnus viscidiflorus, Gutierrezia sarothrae, Eurotia lanata, Phlox hoodii, Eriogonum brevicaule, Agropogon smithii (NatureServe, 2015). Expansion and migration to possibly suitable habitats elsewhere is blocked by the high mountains surrounding Middle Park. Where shrubs, particularly big sagebrush, have increased in density, resulting in a more closed shrubland vegetation type, the Osterhout milkvetch is reduced in density. Osterhout milkvetch shows evidence of light grazing and can be found on old road cuts and fills, indicating some tolerance for disturbance (Bio/West 1987).  The badlands where this species grows are characterized by an open grassy vegetation with scattered shrubs (USFWS, 1992).		Yes		No		No		NA		NA		High elevation species		No		Excluded due to low overlap and habitat modifier.

		641		Ash meadows milk-vetch		Astragalus phoenix		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		5.5		1.39		Not applicable		no		yes		no		no		Occurs on dry, hard, white, barren flats, washes, and knolls of calcarious alkaline soils at Ash Meadows - a desert wetland ecosystem maintained by several dozen springs and seeps (NatureServe, 2015). Given the presence of salt crusts and occurrence of halophytes, it is likely that Ash Meadows milkvetch has adaptations that allow it to tolerate saline soils. It grows between 2,200 and 2,300 feet above sea level. Surface and/or subsurface groundwater that reaches the surface through capillary action may be an important habitat determinant for at least some populations (USFWS, 2009).		Yes		Yes		No		Not scored		Not scored		None		No		Excluded due to low overlap with range and critical habitat.

		642		Jesup's milk-vetch		Astragalus robbinsii var. jesupii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		85.0		13.80		Not applicable		no		no		no		yes		Jesup’s milk-vetch inhabits bedrock outcrops of chlorite or phyllite schist that are periodically scoured by flooding and ice-rafting along the Connecticut River. As such, these riparian ledges are sparsely vegetated; however, they support a globally rare natural community type and several rare plant species in addition to Jesup’s milk-vetch. Plants at each site occupy a narrow band between a lower bound determined by typical water levels during the growing season and an upper bound defined by the deep shade of long-lived woody vegetation that is at a high enough elevation to survive the occasional severe scouring by ice. (USFWS, 2019)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		643		Hairy rattleweed		Baptisia arachnifera		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		24.8		15.80		Not applicable		no		no		no		yes		This species naturally occurred in open sandy areas within longleaf pine-saw palmetto flatwoods. It is now persisting in intensively managed slash and loblolly pine plantations, powerline right-of-ways, roadsides and a few small natural areas. B. arachnifera can occur as widely scattered individual plants or in dense clusters. Research done by the Rayonier Corporation suggest that populations tend to be clumping (B. Krueger, written comm.) (NatureServe, 2015). Longleaf slash-pine flatwoods with sparse canopy, fewer larger shrubs, greater light penetration and greater cover of herbs (mainly wiregrass) and low shrubs of the Lower Coastal Plain of Georgia. Habitat has early successional characteristics of open canopy and low abundance of larger shrubs. Habitat includes mesic pine lowland forest or pine flatwoods. Also occurs in floristically similar but more open pine-wire grass (Aristida stricta) shrub woodlands with occasional oaks (Quercus laevis, Q. virginiana, Q. nigra). Fire adapted communities that would naturally burn every 2-4 years. Most abundant in communities with the early successional characteristics of open canopy and low abundance of larger shrubs. Often adjacent to/grades into pocosin or bay swamp habitats scrub-shrub wetlands toward the wetter end of spectrum to habitats typical of longleaf pine-turkey oak communities towards the drier end. Identified soils series include: Mascotte Sand, Rigdon Sand, Sapelo Fine Sand, Pottsburg Sand, and Olustee Sand. These are sandy to a depth of 3 ft or more and have spodic horizons within 20 inches of the surface. Acidic, low fertility. These soils are poorly drained to somewhat poorly drained and moderately permeable with Rigdon sand being the best drained. Runoff is slow and internal drainage is impeded by the shallow water table. Occurs at elevations between 55 to 85 ft. (known population sites) (EPA, 2016).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		644		Virginia round-leaf birch		Betula uber		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-8		57.0		24.86		Not applicable		no		no		no		yes		This birch is a subcanopy tree growing in rocky debris that is strongly acidic and very permeable. The natural population is within a narrow strip of second-growth forest that includes many sweet and yellow birches. The band of forest is nearly surrounded by agricultural land (USFWS, 2016). All plants occur along a 700-meter stretch of highly disturbed stream bank surrounded by agricultural land. This riparian forest occurs along Cressy Creek in Smyth County, Virginia.		Yes		Yes		No		No		Yes		flowing wetland		Yes		PULA 4 (woody plant, terrestrial) and PULA 5 (dicot, wetland), high overlap

		647		Sonoma sunshine		Blennosperma bakeri		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		56.5		29.08		8.40		no		no		yes		no		Occurs predominantly on the Santa Rosa Plain, which is located in central Sonoma County, California, and is characterized by seasonal wetlands, predominately in the form vernal pools, and associated upland grassland habitat. Vernal pools form in depressions having a shallow, impermeable soil layer that restricts the downward movement of water. The pools have an outlet barrier that further causes ponding (CH2M Hill 1995) and may be connected and fed by shallow drainage pathways called “swales.” Vernal pools generally fill during winter rains and dry in late spring or summer. “Natural” vernal pools are those that are found occurring naturally in the landscape. “Created” vernal pools are those that have been constructed in an area that was not a vernal pool in the recent past (within the last 100 to 200 years) and that is isolated from existing vernal pools (Gwin et al. 1999 and Lewis 1989). This species grows only in seasonal wetlands.  (USFWS, 2016)		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland), medium overlap

		651		Texas poppy-mallow		Callirhoe scabriuscula		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		63.2		39.44		Not applicable		no		no		no		yes		Texas poppy-mallow occurs in deep, loose sands of the Tivoli and Brownfield Soil Series (USFWS 1985, pp. 3–4). These sands are carried by wind from alluvial formations in the Colorado River flood plain and deposited on the lee (north and east) side of the river (USDA Soil Conservation Service 1970, p. 26). The difference between Tivoli and Brownfield soils is that the former lacks a distinct B horizon, while the latter has a sandy clay subsoil at a depth of about 0.51–1.02 m (20–40 in). Dunes up to 9 m (30 ft) high and 61 m (200 ft) wide form to the lee of cultivated fields. These soils have very rapid rainfall infiltration rates, very little runoff, and low water holding capacity.  Cruze (1991, pp. 12, 15) found 159 Texas poppy-mallow plants within an area of 225 m2 (2,422 ft2) at the study site at EO3. About 80 percent of Texas poppy-mallow plants occurred on 1-m2 (10.76 ft2) plots that had from 3 to 16 percent cover of forbs and grasses; 79 percent of plots were within this range of vegetative cover (p. 12). This demonstrates that occupied habitats have sparse vegetative cover. (USFWS, 2019a)
		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		652		Tiburon mariposa lily		Calochortus tiburonensis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		16.2		10.50		0.47		no		yes		no		no		Calochortus tiburonensis is an edaphic endemic (restricted to specific soil conditions), growing on open, rocky, serpentine slopes within the serpentine bunchgrass community on Ring Mountain Preserve in Marin County, between 120 and 180 meters (400 and 600 feet) elevation. (USFW, 2011). The single population of Calochortus tiburonensis is distributed in three major colonies (California Natural Diversity Data Base 1996) separated by 0.2 to 0.4 kilometer (0.125 to 0.25 mile) (P. Fiedler, pers. comm.’, 1996). (USFWS, 1998)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		653		Brooksville bellflower		Campanula robinsiae		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		42.3		18.90		Not applicable		no		no		no		yes		Campanula robinsiae was originally found in a seepage area on the north facing slope of Chinsegut Hill surrounded by pasture used for animal husbandry. It has since been found within an oak/palm hydric hammock along the edge of an elongated maidencane (Panicum hemitomom) marsh at Burns Prairie (Laundry 1996). Typically this species is found along the margins of ponds and marshes with fluctuating water levels and moist seepage areas, both surrounded by pastures. C. robinsiae is associated with other wetland plants, such as mosquito fern (Azolla carolinaiana), hair sedge (Bulbostylis spp.), coinwort (Centella asiatica), button snakeroot (Eryngium spp.), pennywort (Hydrocotyle spp.), rush (Juncus spp.), pimpernel (Anagallis minima), pearlwort (Sagina decumbens), and maidencane (Panicum hemitomom). (USFWS, 2019)		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland), high overlap

		655		Small-anthered bittercress		Cardamine micranthera		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		67.9		21.00		Not applicable		no		no		no		yes		Seepages, wet rock crevices, streambanks, sandbars, and wet woods along small streams (Murdock and Weakley 1991). The environmental specificity of this species is narrow; C. micranthera occupies moist soils of the upper Piedmont that are fully to partially shaded (Murdock and Weakley 1991). More specifically, it is typically found in wet, boggy soils of deciduous woodlands and moist to wet soils along the edge of small to intermediate sized streams (NCA 1996). Within the stream bed plants also inhabit sand and gravel bars and wet rock crevices (Murdock and Weakley 1991) (NatureServe, 2015). Occurs on soils of the Rion, Pacolet, and Wateree series, where slopes are 25 to 60 percent (EPA, 2016). The habitat is always where roots are nearly continuously wet or in contact with moisture.		No		Yes		No		No		Yes		flowing wetland		Yes		PULA 7 (dicot, flowing wetland), high overlap

		656		Navajo sedge		Carex specuicola		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-4		0.7		0.08		Not applicable		yes		no		no		no		     Carex specuicola is a wetland obligate of springs, typically in alcoves associated with aeolian sandstone cliffs of varying height and slope (often vertical) at 1,280 to 2,300 meters (m)(4,200-7,600 feet[ft]) elevation (Rink and Licher, in prep) in piñon-juniper woodland. It rarely occurs on level terrain; three C. specuicola sites in Sheik Canyon, Utah, are located on the canyon floor (Rink and Hazelton, 2014). Water that supports C. specuicola is generally low in mineral content. However, there is one anomalous site, also in Sheik Canyon, described as a “crusty, mineral-rich hill slope spring” (Rink and Hazelton, 2014). Soil development in alcoves is limited; any soil present is sandy to silty, derived from sandstone bedrock and combined with remnants of vegetation.Precipitation in the areas that the sedge has been found is approximately 7.6 inches a year.     A cliff-associated spring with a plant community is referred to as a “hanging garden.” Hanging gardens are complex, multi-habitat springs that emerge along geologic contacts, and seep, drip or pour onto the underlying substrate. They usually emerge from perched, unconfined aquifers in aeolian sandstone units. The hydrogeologic processes that result in these unique ecosystems also control the geomorphologic processes that shape the rock wall or associated canyons (Springer and Stevens 2009). Originally found on Navajo Sandstone, C. specuicola is now also known from Cedar Mesa, De Chelly, and Kayenta sandstone formations. C. specuicola springs are often referred to as “seep-springs”.     The plant community of hanging gardens predominantly includes Aquilegia micrantha (Bluff City columbine), Epipactis gigantea (giant helleborine), and Mimulus eastwoodiae (Eastwood monkeyflower). Associated sensitive and rare species include Cirsium rydbergii (Rydberg’s thistle), Platanthera zothecina (alcove bog-orchid), Primula specuicola (cave primrose), and Zigadenus vaginatus (alcove death camas) (NNHP 2001, 2005). Associated non-natives include Agrostis semiverticillata (water bentgrass), Agostis stolonifera (creeping bentgrass; red top), Bromus rubens (red brome), Bromus tectorum (cheatgrass), Poa pratensis (Kentucky bluegrass), Elaeagnus angustifolia (Russian olive), Taraxacum officinale (dandelion), Tamarix sp. and Polypogon spp. (rabbitsfoot grass) (Phillips et al. 1981, NNHP 2012, NPS 2013).		No		Yes		No		Not scored		Not scored		None		No		Excluded due to very low overlap with range and critical habitat.  

		658		Coyote ceanothus		Ceanothus ferrisae		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-11		15.2		7.80		1.39		no		yes		no		no		Ceanothus ferrisae grows on arid slopes in mixed serpentine chaparral, valley, and foothill serpentine bunchgrass grasslands below 300 meters (about 1,000 feet) (Munz and Keck 1959; Hickman 1993). C. ferrisae is found in colonies at the Llagas Road location (CNDDB, 2010). Rare species associated with C. ferrisae include the federally listed bay checkerspot butterfly (Euphydryas editha bayensis), Santa Clara Valley dudleya (Dudleya setchellii), and most beautiful jewelflower (Streptanthus albidus ssp. peramoenus) (Evens and San 2004). It is also associated with bigberry manzanita (Arctostaphylos glauca), California coffee berry (Rhamnus californica), California sagebrush (Artemesia californica), common yarrow (Achillea millefolium), foothill pine (Pinus sabiniana), leather oak (Quercus durata), and toyon (Heteromeles arbutifolia) (Corelli 1991; Evens and San 2004). (USFWS, 2011)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		660		Spring-loving centaury		Centaurium namophilum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		0.6		0.15		Not applicable		yes		no		no		no		The spring-loving centaury grows between 2,070 to 2,320 feet (630 to 707 m) above sea level within the Mojave Desert Ecoregion. The species is adapted to clay soils of the Ash Meadows area, and water availability is a limiting factor to this species' distribution (Pavlik and Manning 1986). It typically grows in wet saltgrass meadows near springs and streams and occasionally in low uplands at seeps (Reveal, Broome and Beatley 1973). The wet meadow ecosystem occupied by spring-loving centaury is typically dominated by saltgrass (Distichlis spicata) with scattered velvet ash (Fraxinus velutina) and screwbean mesquite trees (Prosopis pubescens). (USFWS, 2009)		No		Yes		No		Not scored		Not scored		None		No		Excluded due to very low overlap with range and low overlap with critical habitat.

		661		Fragrant prickly-apple		Cereus eriophorus var. fragrans		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		59.8		39.28		Not applicable		no		no		no		yes		Fragrant prickly-apple occurs in a clumped distribution and prefers early-successional sand pine scrub habitat (Rae 1994b, 1995).  The known sites are limited to St. Lucie sand which is excessively well drained (Watts and Stankey 1980), where the water table is normally deeper than 3 m.  Water capacity, fertility, and organic matter content are all very low.  The most common plant species in this community include sandhill jointweed (Polygonella fimbriata), hairy jointweed (P. ciliata), tall jointweed (P. gracilis), sand live oak (Quercus geminata), myrtle oak (Q. myrtifolia), cabbage palm (Sabal palmetto), and pricklypear (Opuntia humifusa).  Much of the Atlantic Coastal Ridge was cleared in the 1880s for pineapple plantations, but commercial pineapple cultivation was abandoned by 1920.  The vegetative community has yet to regain its previous level of diversity or productivity.  The vegetative succession has been arrested and the plant community has not succeeded to the climax sand pine habitat type (Rae 1994a, 1995).  

This cactus prefers partial shade, which is often provided by surrounding plants that shelter it from sun for a portion of the day (Rae 1994b).  Surrounding vegetation is often used for support by fragrant prickly-apple for its long stems.  Other plants may serve as nurse plants for the seedlings, protecting them from direct sun, but this has not been studied.  As the plant grows, the nursery plant may die, leaving the cacti exposed to a greater intensity of sunlight.  Overgrowth and shading by sand live oaks and other species may cause reproductive failure and premature death.  Growth and productivity seems to be greater for plants in areas that are partially shaded. (USFWS, 2016)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		663		Garber's spurge		Chamaesyce garberi		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		17.8		10.40		Not applicable		no		no		no		yes		Dry, sandy soil in ecotones between hammocks and pinelands or coastal hammocks and sea-oats dunes. Requires periodic burning or is shaded out as succession occurs (NatureServe, 2015). Garber's spurge occurs at low elevations either on thin sandy soils composed largely of Pamlico sands or directly on limestone. It is found in a variety of open to moderately shaded habitat types. In pine rocklands, it grows out of crevices in oolitic limestone. On Cape Sable, Everglades NP, it has been reported from hammock edges, open grassy prairies, and backdune swales. In the Florida Keys, it grows on semi-exposed limestone shores, open calcareous salt flats, pine rocklands, calcareous sands of beach ridges, and along disturbed roadsides. Soils are composed largely of Pamlico sands or directly on limestone (EPA, 2016).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		666		Sonoma spineflower		Chorizanthe valida		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		41.8		21.10		4.73		no		no		yes		no		The Abbott's Lagoon colony is located in coastal prairie grassland and occurs on the Sidrak sand soil type, consisting of well-drained, Pleistocene dune sands with a 2-4 percent slope, bearing to the north-northwest (towards Abbott’s Lagoon).  This soil type has low to moderate available water capacity, and can support only a limited plant community that is drought tolerant (Davis and Sherman 1992). The species occurs in areas of relatively mild maritime climate, characterized by fog and winter rains. The fog helps keep summer temperatures cool and winter temperatures relatively warm, and provides moisture in addition to the normal winter rains. (USFWS, 1998; USFWS, 2010)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		667		Chorro Creek bog thistle		Cirsium fontinale var. obispoense		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		37.9		11.20		3.15		no		yes		no		no		Cirsium fontinale var. obispoense occupies perennial seeps and springs in serpentine soil and rock in western San Luis Obispo County, California (Figure 3).  The plants usually occur on slopes, with existing records at 37 to 381 m (120 to 1,250 ft) elevation (CDFW 2013a). The plants often grow in colonies (spatial groups of presumably separate individuals). (USFWS, 2014)		No		Yes		No		Yes		No		None		No		Excluded due to low overlap.  

		668		Fountain thistle		Cirsium fontinale var. fontinale		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		16.3		5.10		0.34		yes		no		no		no		Cirsium fontinale var. fontinale is found in serpentine seeps in grasslands or chaparral. The largest occurrence of the species, which is a group of approximately 10 subpopulations, is located on the east side of Crystal Springs Reservoir and is approximately 400 feet in elevation. Other plant species which occur there are tufted hairgrass (Deschampsia caespitosa ssp. 8 holciformis), bugle hedgenettle (Stachys ajugoides), seep monkeyflower (Mimulus guttatus), creeping wild rye (Leymus triticoides), coyote brush (Baccharis pillularis) and the invasive species, pampas grass (Cortaderia selloana). The Stulsaft Park occurrence is found in a serpentine seep in an opening in a coast live oak-bay (Quercus agrifolia – Umbellularia californica) woodland. The elevation of this site is 150 feet and the associated plants are spike bentgrass (Agrostis exarata), twotooth sedge (Carex serratodens), blue wildrye (Elymus glaucus) and iris-leaf rush (Juncus xiphioides) (CNDDB 2010). The occurrence east of Woodside Glens is located on a serpentine seep in an open area associated with sedges (Carex sp.), willows (Salix sp.), and monkeyflower (Mimulus sp.) (CNDDB 2010). The elevation of this site is not known. (USFWS, 2010)		No		Yes		No		No		Yes		flowing wetland		No		Excluded due to very low overlap.  

		669		Presidio clarkia		Clarkia franciscana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		21.3		17.10		0.15		yes		no		no		no		C. franciscana is known from only two locations within highly urbanized areas of the San Francisco Bay Area, California (the Presidio within the City of San Francisco [SF Presidio] and the Oakland Hills within the City of Oakland, Alameda County [Oakland Hills]), where the plant is restricted to serpentine soils in grassland and coastal scrub communities (Skinner and Pavlik 1994). Serpentine soils are formed from weathered volcanic (ultramafic rocks) such as serpentinite, dunite, and peridotite. The C. franciscana has adapted to the harsh environments of serpentine soils that limit plant growth: low calcium : magnesium ratios; lack of essential nutrients such as nitrogen, potassium, and phosphorus; and high concentrations of heavy metals (mineral toxicity).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		670		Pismo clarkia		Clarkia speciosa ssp. immaculata		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		36.6		10.70		8.80		no		no		yes		no		Pismo clarkia typically occurs in fine, dry, sandy soils, derived from ancient marine terraces, in grasslands or openings in chaparral and oak woodlands at elevations below 600 feet. Due to the patchy distribution of these openings, C. speciosa subsp. immaculata populations (and polygons within each population) are fragmented by nature. (USFWS, 1998; USFWS, 2009) 		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		675		Short-leaved rosemary		Conradina brevifolia		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-11		57.0		57.25		Not applicable		no		no		no		yes		Conradina brevifolia inhabits white sand scrub with a scattered overstory of sand pine (Pinus clausa), interspersed with evergreen scrub oaks (Quercus spp.). C. brevifolia is usually found interspersed in clearings with other small shrubs and herbs (FWS 1992). Like all other xeric scrub communities, oak scrub is a fire-dependent vegetative complex that persists when burned at intervals of 10 to 20 years. In the slower-growing oak scrub of Florida’s ridges, including Highlands and Polk counties, fire frequencies of 15 to 20 years are sufficient to maintain the vegetative diversity of the scrub habitats. (USFWS, 1999)
		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		676		Apalachicola rosemary		Conradina glabra		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		58.8		48.70		Not applicable		no		no		no		yes		Formerly occurred in the grassy understory of the upland longleaf pine-wiregrass vegetation, as well as steephead edges. Currently found on dry, sandy, well-drained soils of road edges, in planted pine plantations and along their cleared edges, and along the edges of ravines. In Florida, Apalachicola rosemary is a rare plant found only in two very limited areas. It occurs in flat sandy areas (characterized by longleaf pine and turkey or bluejack oak) that are deeply dissected by steep sided, moist ravines (Gray, 1965). Kral (1983) wrote that it was and is an understory plant in open woodlands of pine and oaks or in small clearings therein. Wilson Baker (personal communication) suggested that Conradina may have naturally grown in the ecotone between the sandhills and the densely forested ravines; it spread into the sandhills only after their disturbance by the establishment of pine plantations in the late 1950's. It is presently found on road edges, in planted pine plantations and along their cleared edges, and along the edges of the ravines (Baker, personal communication). He wrote on the herbarium sheet (examined by the author at the UF (FLAS) herbarium that plants were on the periphery of the clearing with some very close to Chamaecyparis and others in the adjacent pineland. The environmental specificity is very narrow to narrow, as it appears to require open areas, without a heavy overhead canopy, on steepheads (NatureServe, 2015). It prefers sunny or lightly shaded areas (EPA, 2016). Florida rosemary (Ceratiola ericoides) requires longer fire cycles (15–40 year intervals) to maximize soil seed bank (Quintana-Ascencio et al. 2003) (USFWS, 2009).		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), high overlap

		677		Cumberland rosemary		Conradina verticillata		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-9		27.9		13.10		Not applicable		no		no		no		yes		Cumberland rosemary is found on rocky river bars composed of unsorted boulders, cobbles, gravel and sand, with the largest populations occurring in open, 8 washed-out areas near the centers of these bars. The essential habitat requirements of this species are: open to barely shaded sites; moderately deep, sandy, well-drained soils with no visible organic matter; periodic forceful flooding to maintain openness; topographic features to enhance sand deposition; and, perhaps, periods of inundation of at least two weeks to induce rooting at the lower nodes (Patrick and Wofford 1981). (USFWS, 2018)		Yes		Yes		Yes		No		Yes		flowing wetland		Yes		PULA 4 (woody plant, terrestrial) and PULA 5 (dicot, wetland), high overlap

		678		Salt marsh bird's-beak		Cordylanthus maritimus ssp. maritimus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		21.9		12.00		5.73		no		no		yes		no		Plants have naturally patchy distributions in sites subject to only higher tidal influxes in coastal salt marshes. (USFWS, 2009). The range of salinity associated with growth of ssp. maritimum is 5 to 33 parts per thousand, but pulses of freshwater from flooding or rainfall are probably necessary for germination (Parsons and Zedler 1997). Salinity at the time of germination usually cannot exceed 12 parts per thousand (Newman 1981). Populations generally occur in areas with low salinity in the spring and low vegetative cover (Newman 1981, Dunn 1981). Cordylanthus maritimus spp. maritimus roots form haustoria to obtain water and nutrients through the roots of other host plants.  Chloropyron maritimum ssp. maritimum can grow without host plants (Chuang and Heckard 1971), but hemiparasitism may permit them to flourish in the hot, dry, higher soil-salinity conditions of summer (Vanderwier and Newman 1984). (USFWS, 2013; USFWS, 2009)		No		Yes		No		No		Yes		flowing wetland		Yes		PULA 7 (dicot, flowing wetland), medium overlap

		679		Palmate-bracted bird's beak		Cordylanthus palmatus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		88.1		67.05		50.80		no		no		no		yes		Palmate-bracted bird’s-beak is restricted to seasonally-flooded, saline-alkali soils in lowland plains and basins at elevations of less than 155 meters (500 feet). It occurs in a mosaic pattern of small and isolated patches. Within these areas, palmate-bracted bird’s-beak grows primarily along the edges of channels and drainages, with a few individuals scattered in seasonally-wet depressions, alkali scalds (barren areas with a surface crust of salts), and grassy areas. Suitability of microhabitats for palmate—bracted bird’s beak depends primarily on soiI pH and to a lesser extent on soil layering, salinity, and moisture. This species occurs on neutral to alkaline soils pH 7.2 to 9.5) under natural conditions (Coats et al. 1993, Center for Conservation Biology 1993, 1994). (USFWS, 1998; USFWS, 2009)		No		Yes		No		Not scored		Not scored		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		680		Nellie''s cory cactus		Escobaria minima		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		0.8		0.05		Not applicable		yes		no		no		no		Inhabits rock crevices on novaculite outcrops (a hard, fine-grained, silica-rich rock), in full sun, among sparse Chihuahuan Desert scrub at 1,200-1,350 m elevation (NatureServe, 2015). Within the Caballos formation, E. minima grows in novaculite cracks and fragments, often in association with Selaginella peruviana (club-moss) (Weniger 1979a, 1979b; U.S. Fish and Wildlife Service 1984a, 1984b; Poole et al. 2007). The vegetation map of Frye et al. (1984) classifies the vegetation of the Caballos novaculite outcrops and of the surrounding valley floors as creosote bush - mesquite shrub (Larrea tridentata – Prosopis glandulosa) and tobosa - blackgrama grasslands (Hilaria mutica – Bouteloua eriopoda), respectively. Poole et al. (2007) describe the specific habitats of the endemic plants of the Caballos novaculite as sparse Chihuahuan Desert scrub or sparsely vegetated desert or semi-desert grasslands or shrublands. E. minima plants typically occur as dense, caespitose clusters (USFWS, 2012).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		681		Bunched cory cactus		Coryphantha ramillosa		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		0.7		0.15		Not applicable		yes		no		no		no		It occupies limestone gravel, alluvial soil on foothills and ridges. It is found on the Bouquillas and Santa Elena limestone formation; distributed along cracks in rock ledges at edges of canyons and on hilltops (NatureServe, 2015). It is found primarily as widely scattered populations or individuals. The bunched cory cactus grows In the Chihuahuan Desert Scrubland (Brown and Lowe, 1980). The elevation range for bunched cory cactus is between 750 and 1,050 meters (2,500—3,500 ft.). In the northern part of its range, the species is mostly confined to rocky, well—drained, and full sunlit sites on steep canyon sides and hill summits along the canyons of the Rio Grande (USFWS, 1989).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		682		Lee pincushion cactus		Coryphantha sneedii var. leei		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		11.4		11.30		Not applicable		no		no		no		yes		It is restricted to the Tansil Limestone Formation and grows only on north-facing limestone ledges, slopes and ridgetops, at 1,220-1,800 m elevation; precipitation averages 30 cm/year, in interior chaparral communities. The limestones are generally hard, resistant to erosion, and support a sparse vegetation of low shrubs, some rosette-forming perennials, many cacti, and both annual and perennial herbs (USFWS, 1986; NatureServe, 2015).		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		683		Sneed pincushion cactus		Coryphantha sneedii var. sneedii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		11.3		8.50		Not applicable		no		no		yes		no		It is restricted to limestone ledges and the rocky slopes of limestone mountains in desert and desert grassland habitats; 1,22 0- 1,800 m elevation; precipitation 19.7 - 40.0 cm/year; and grows in cracks on vertical cliffs or ledges. The limestones are generally hard, resistant to erosion, and support a sparse vegetation of low shrubs, some rosette-forming perennials, many cacti, and both annual and perennial herbs (USFWS, 1986; NatureServe, 2015).		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), medium overlap

		689		Jones Cycladenia		Cycladenia humilis var. jonesii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		2.5		0.34		Not applicable		yes		no		no		no		Inhabits desert shrub community with barren gypsiferous clay hills that form the steep sides and lower slopes of mesas in the canyonlands section of the Colorado Plateau (FR 1986). Restricted to soils with a narrow range of morphological and physical properties, but not an obligate gypsophile (Boettinger 1997). The environmental specificity is narrow (specialist or community with key requirements common) (NatureServe, 2015). It occurs between 4,390 to 6,000 feet (1,338 to 1,829 meters) elevation in plant communities of mixed desert scrub, juniper, or wild buckwheat-Mormon tea. It is found on gypsiferous, saline soils of Cutler, Summerville, and Chinle Formations (USFWS, 2008).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		695		Scrub mint		Dicerandra frutescens		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		57.0		57.25		Not applicable		no		no		no		yes		Dicerandra frutescens is mostly restricted to excessively drained, yellow sandy soils of the Astatula and Paola soil types (Menges 1992). However, it has been found on a moderately well-drained, yellow sand of the Orsino type (Menges 1992). In these soil types, scrub mint occurs adjacent to or within disturbed areas in sand pine scrub, oak scrub and sandhill habitats (FWS 1987, Menges 1992). It occupies sites with shallow litter layers that have an incomplete, or non-existent, tree and shrub canopy (Menges 1992). (USFWS, 1999)
		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		696		Lakela's mint		Dicerandra immaculata		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		57.4		34.96		Not applicable		no		no		no		yes		Lakela’s mint is found in light shade or clearings in scrub in a limited area along the Atlantic coastal ridge in south Florida (Service 1987).  Lakela’s mint is a “gap” species.  It abounds in open sunlight, but becomes straggly and weak as woody plants and saw palmetto invade open areas (Kral 1982).  It occupies sites with varying degrees of litter, from partly covered to bare sand.  These bare sands are probably created through a combination of wind action and fires.  The mint has been observed growing on both white and yellow sands of the following soil series: Astatula sands, Paola sands, and St. Lucie sands (Service 1985).  These soils are deep, nearly level to sloping, occur on high, dune-like ridges, and are acidic.  

Intensive site maintenance, including removal of vines, invasive species, grass competitors, and small trees and limbs that over-shade the plants, improves habitat conditions and provides additional capacity to support more individuals (Peterson et al. 2007).  However, if not managed as such, overgrowth of the habitat reduces the amount of sunlight available and increases competition from other plants for nutrients and light, rendering long-term proliferation of the species unlikely without fire or other disturbance.  Habitat conditions in and around the existing populations of D. immaculata var. savannarum also continue to deteriorate, resulting in population decline (Barry et al. 2007).		Yes		No		No		NA		NA		Sand coastal ridge (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		698		Santa Barbara Island liveforever		Dudleya traskiae		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		0.0		0.00		0.00		yes		no		no		no		Dudleya traskiae are found among the cliffs and exposed rocky slopes on Santa Barbara Island. Dudleya traskiae is generally found in soil pockets on the rocky cliffs and marine terraces that measure 15-110 m (49-360 ft) in height that surround Santa Barbara Island.  The largest colony of these plants resides in close proximity to Signal Peak, the highest point of the island with an elevation of 193 m (635 ft). The island supports roughly 11 colonies of D. traskiae, with an estimated 1000 individuals in existence. (USFWS, 2012) 		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		700		Nichol's Turk's head cactus		Echinocactus horizonthalonius var. nicholii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		1.4		0.87		Not applicable		no		yes		no		no		Occurs in Sonoran desert scrub on dissected alluvial fans at the foot of limestone mountains, and on inclined terraces and saddles on limestone mountain sides at 730 -1,250 m. It has been found to grow almost exclusively on Pennsylvania-aged Horquilla limestone (USFWS 2009; NatureServe, 2015). The environmental specificity is narrow (specialist or community with key requirements common) (NatureServe, 2015). It occurs on 0 - 30 percent slopes with a north, west, and south-facing exposure. Grows in open areas and partially to shaded areas underneath the canopy of shrubs and trees, or shouldered next to rocks on steep slopes and within limestone outcrops. Occurs in Parkinsonia microphylla scrub with Ambrosia deltoidea, Carnegiea gigantea, Cylindropuntia acanthocarpa, Encelia farinosa, Fouquieria splendens, Krameria grayi, and Opuntia phaeacantha (Baker 2007). Other dominant associated plant species include Larrea tridentata, Ambrosia deltoidea, Krameria grayi, and Opuntia sp. (USFWS 1986; NatureServe, 2015).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		701		Kuenzler hedgehog cactus		Echinocereus fendleri var. kuenzleri		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		6.6		4.50		Not applicable		no		no		yes		no		Typical EFK habitat is the lower fringes of the pinyon-juniper woodland from about 1,560 to 2,130 m (5,100 to 6,990 ft) elevation. Occupied habitat consists of flat to gentle slopes (mean slope range 0 to 50 degrees) or benches with gravelly to rocky soils and southern, eastern, and western exposures. Soils may be derived from limestone or intrusive rocks of the Sacramento or Capitan uplifts. EFK also occurs on unconsolidated, gravel hills in the Fort Stanton area (BEEC 2002: 27). EFK distribution does not appear to be random, but restricted to discontinuous microsites. Distribution within the occupied microsites is clumped. It has been suggested that biotic factors such as the proximity of a microsite is to another microsite may increase the probability of pollination and thus effective reproduction or seed dispersal vectors. (USFWS, 2017a)		Yes		No		No		NA		NA		Montane species		No		Excluded due to habitat modifier.

		702		Black lace cactus		Echinocereus reichenbachii var. albertii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		52.0		41.80		Not applicable		no		no		no		yes		Terrestrial species; habitat is described as openings in mesquite brush occurring along streams of the coastal plain at 50 meters or less in elevation, in sandy loam or silt soil and in both level and poorly drained or sloped and well drained (USFWS, 1986). This species is found in the vicinity of dense brush, but grows in mostly open, unshaded areas (Weniger 1979).  Habitat can also occur on grasslands, thorn shrublands, and/or mesquite woodlands, with the BLC thriving on saline soils in coastal prairies (Poole et al. 2007). 		Yes		No		No		NA		NA		Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		703		Arizona hedgehog cactus		Echinocereus arizonicus ssp. arizonicus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		0.7		0.49		Not applicable		no		yes		no		no		It is found in oak woodlands and chaparral at 1050-1410 m (possibly 1150-1600 m), annual precipitation 48 cm, in a mixture of Interior Chaparral and Madrean Evergreen woodland. It usually grows in clumps among granite boulders with a dense shrub overstory on open slopes or the understory of a more open canopy. The terrain throughout its range is rugged with steep-walled canyons, and boulder-pile ridges and slopes. Cacti are found scattered about on open slopes, in narrow cracks between boulders, and in the understory of shrubs (USFWS 1984). It is normally found on Orthoclase-rich granite of late Cretaceous age; other parent materials in the area include volcanic tuff, mid-Tertiary age dacite and perhaps rhyolite (pH about 6) (NatureServe, 2015). Elevation of the preferred habitat ranges from near 1,150 to about 1,600 m (USFWS, 1984).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		704		Davis' green pitaya		Echinocereus viridiflorus var. davisii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		0.8		0.05		Not applicable		yes		no		no		no		Inhabits rock crevices on novaculite outcrops (a hard, fine-grained, silica-rich rock), in full sun, among sparse Chihuahuan Desert scrub or grassland. Usually immersed in mats of spikemoss at approximately 1,200 to 1,350 m. (Loflin and Loflin, 2009). It grows underneath the moss in the crevices of limestone ledges on a select few limestone summits (Weniger, 1970) (NatureServe, 2015). It is endemic to outcrops of Caballos novaculite (USFWS, 2012).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		705		Lloyd''s Mariposa cactus		Sclerocactus mariposensis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		1.3		0.14		Not applicable		yes		no		no		no		Populations of Lloyd’s mariposa cactus consist of scattered individuals growing in cracks and fragments of highly fractured, crumbling limestone in Chihuahuan Desert scrubland; elevations range from 750-1050 m (2,460-3,445 ft), and mean annual precipitation ranges from 25-35 cm (10-14 in). Geological substrates include some Quaternary deposits, the Tertiary Chisos Formation, and Cretaceous limestones of the Santa Elena, Sue Peaks, Del Carmen, Telephone Canyon, Boquillas, Glen Rose, Del Rio Clay, Aguja, and Pen formations. Soils are alkaline, very rocky, crumbling limestone gravels of the Chambarino, Lajitas, Lozier, Mariscal, Pantera, Solis, Tornillo, and Upton-Nickel series. The habitats are very open, and most individuals are exposed to full sunlight and reflected light from the white limestone. We provisionally estimate that about 220,000 ha (543,000 ac) of potential habitat occur in Brewster and Presidio counties; potential habitats and populations very likely also extend into Terrell County, but we do not have verifiable records of occurrences there.  (USFWS, 2018)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		707		Zuni fleabane		Erigeron rhizomatus		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		0.5		0.03		Not applicable		yes		no		no		no		Occurs in Pinyon-juniper woodlands on steep easily eroded sandstone slopes and clay banks, usually in close association with the Chinle and Baca Formations. The environmental specificity is very narrow (specialist or community with key requirements scarce) (NatureServe, 2015). Zuni fleabane is specialized to nearly barren shale outcrops that have not yet been occupied by any exotic plant or animal species (Sivinski, unpublished observations, 1991, 1999, 2004). Occupied habitats range in elevation from 7,500 to 8,400 feet (USFWS, 2007). The core of most of the population sites is centered on loose, non-crusted soil on slopes of 20 - 40% (USFWS, 1988).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		708		Indian Knob mountainbalm		Eriodictyon altissimum		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-10		30.2		8.80		3.04		no		yes		no		no		Indian Knob mountain balm occurs in soils derived from marine sandstones containing tar deposits referred to as “tarsands” and, in the northern part of its range, on Baywoodfine sands and weathered ancient dune soils. This species co-occurs with Morro manzanita in several locations in maritime chaparral. Vanderwier (1987) did a detailed study ofthe chaparral and oak woodland communities at the type locality forIndian Knob mountain balm. (USFWS, 1998)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		709		Gypsum wild-buckwheat		Eriogonum gypsophilum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		11.4		11.30		Not applicable		no		no		no		yes		Inhabits open, gypsum in grama grassland, at about 1,500 m; semi-arid. Eroded gypsum clay hills and fans, creosote bush communities, 900-1,100 m (Flora of North America Editorial Committee 2005) (NatureServe, 2015). It occupies gypsum soils and gypsum outcrops of the Permian-age Castile Formation. Distribution of gypsum wild buckwheat plants within its populations is patchy and follows geographic patterns of suitable gypsum outcrops, which are generally elongate and narrow (USFWS, 2007). It occurs in the Chihuahuan region of the Desert Scrub Formation (Donart et al. 1978) (USFWS, 1984).		Yes		No		No		NA		NA		Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot). High overlap with range. Overlap with critical habitat is low.

		710		Cushenbury buckwheat		Eriogonum ovalifolium var. vineum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		2.2		1.23		0.00		yes		no		no		no		Cushenbury buckwheat occurs within openings of pinyon woodland, pinyon-juniper woodland, Joshua tree woodland, and blackbush scrub communities between 4,600 and 7,900 feet (1,400 and 2,400 meters) in elevation on limestone or other carbonate substrates.  It occurs in open areas with little accumulation of organic material, vegetation canopy cover generally less than 15 percent, and powdery fine soils with rock cover exceeding 50 percent (USFWS 1994, p. 43654).  Cushenbury buckwheat is mainly found on gentle to steep slopes with north or west aspects (Neel 2000, p. 129). Cushenbury buckwheat prefers substrates derived from limestone or dolomite (high soil pH, high percentage of soil calcium). Soils are typically powdery-fine, with little accumulation of organic matter and with numerous interspersed rocks (rock cover exceeding 50%). Often found on or adjacent to unstable talus, colluvium, or rock outcroppings; may benefit from naturally unstable sites. Associated species include Fremontodendron californicum (California Flannelbush), Arctostaphylos glauca (Big-Berry Manzanita), Arctostaphylos patula (Green-Leaf Manzanita), Phacelia douglasii (Douglas' Scorpion-Weed), Yucca brevifolia, Pinus monophylla (Single-Leaf Pinyon), Astragalus albens (Cushenbury Milk-Vetch), and Erigeron parishii (Parish's Fleabane). (USFWS, 2009; NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		711		San Diego button-celery		Eryngium aristulatum var. parishii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		10.3		4.80		1.51		no		yes		no		no		Grows in vernal pools (Smith and Berg, 1988) (NatureServe, 2015). It is a clay soil, surface and non-surface hard pan, vernal pool obligate. Eryngium aristulatum var. parishii seems more tolerant of peripheral vernal pool habitat than most obligate vernal pool species. It is specifically adapted to surviving in vernally wet conditions due to the presence of aerenchyma tissue (air channels in the roots) that facilitates necessary gas exchange in submerged plants (Keeley 1998, pp. 121–175). Habitat occupied by Eryngium aristulatum var. parishii is dependent upon some form of disturbance to set back succession (e.g., periodic fire and annual inundation) (USFWS, 2010).		No		Yes		Yes		Yes		No		None		No		Excluded due to low overlap.  

		712		Contra Costa wallflower		Erysimum capitatum var. angustatum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		82.0		79.74		6.18		no		no		yes		no		Inhabits inland dunes at 3 - 20 m elevation (Skinner 1997). More or less consolidated (stabilized) dunes of fine sand and some clay dust, with sparse herbs and shrubs, or less often with pasture grasses, herbs, and scattered Quercus agrifolia (Niehaus 1977) (NatureServe, 2015). The wallflower grows in soil types classified as sand to sandy loam. Precise information about the specific requirements of the Contra Costa wallflower are not well known; however, the plant has been observed growing in steep areas of unstable sand, especially on north-facing slopes adjacent to the river (USFWS 1984, 2002; S. Euing, USFWS, pers. comm. 2007). This plant has also been observed growing in a variety of conditions, including stable dunes of fine sand containing some clay and sparsely vegetated with herbs and shrubs; uneven river front bluff faces and edges; flat terrain in excavated areas; and flat hard pan areas 160 to 660 feet from the river where the hard pan is broken and loose, sandy soil is exposed (USFWS 2002). A natural disturbance regime is caused by the wind shifting the sandy environment in which the Contra Costa wallflower thrives (USFWS, 2008).		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot). Medium overlap with range and low overlap with critical habitat.

		713		Penland alpine fen mustard		Eutrema penlandii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		1.6		0.76		Not applicable		no		yes		no		no		The species occurs only in alpine meadows at elevations above 11,800 feet in the Mosquito Range of the Rocky Mountains in central Colorado. Plants are most often found along east facing, gentle slopes and basins that are fed moisture by slow-melting snowfields above. However, they can also be found in dryer locations. In either habitat, they are often rooted in tufts of mosses or hidden among short-bladed grasses. (USFWS, 2016)		Yes		Yes		No		Not scored		Not scored		None		No		Excluded due to low overlap.  

		716		No common name		Geocarpon minimum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		22.4		12.00		Not applicable		no		no		no		yes		Inhabits sandstone glades and saline prairies. In Missouri, Geocarpon grows on moist, sandy soils on exposed sandstone outcrops or glades, where ledges of fine sandstone, interbedded with shale, are exposed along small streams. The surrounding area, where deeper soils prevail, is savannah. Sites in Arkansas and Louisiana are characterized by very thin soils that are high in sodium and magnesium. Woody plants are nearly absent. In these saline prairies, the species occurs mostly in very thinly vegetated, barren-like areas. The presence of high concentrations of magnesium in the soil may be a critical factor in Geocarpon distribution, since the soils of Geocarpon sites in Arkansas are characteristically high in magnesium and/or sodium. All of the Geocarpon sites currently known from Arkansas occur on saline soil prairies on natric or saline soils. Geocarpon is very sensitive to competition from other species of vascular plants and occurs only in very open areas. The environmental specificity of this species is very narrow as it is a specialist only growing in salt prairies of one kind (NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		718		Spreading avens		Geum radiatum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		8.3		3.22		Not applicable		no		yes		no		no		A pioneer species. Occurs on exposed, high elevation situations in the southern Appalachians. Primarily in the crevices of northwest-facing cliffs. Also at the bases of talus slopes, or, rarely, in openings in heath balds. Found only at elevations over 1310 m (NatureServe, 2015). These rocky summits and cliffs usually appear as smaller-scale, patchy habitats embedded within a larger forested landscape consisting of spruce-fir or northern hardwood forest, or occasionally high elevation red oak forest (USFWS, 2013). The soils on which spreading avens grows (typic haplumbrepts, udorthents, and entisols) are generally shallow and acidic (pH 4-5), uniform, dark brown, and coarse-loamy. Consistent moisture may be one of the most important habitat requirements of this species (USFWS, 1993).		Yes		No		No		NA		NA		Montane, cliff, and talus species		No		Excluded due to low overlap and habitat modifier.

		723		Harper's beauty		Harperocallis flava		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-7		21.0		11.90		Not applicable		no		no		no		yes		Occurring in the long-leaf pine ecosystem, this species occurs in acidic boggy areas in full sun with soils high in sand and peat. Most occurrences are found in open seepage bogs dominated by a suite of herbaceous species and lacking woody vegetation. Sometimes the species is found growing at the base of woody evergreen shrubs with few herbaceous species (Walker and Silletti 2005). Harperocallis flava grows most prolifically in places where some degree of soil disturbance has prevented a grass mat from forming. There are several populations that were found in the 1990s in more 'natural' settings due to prescribed burns and increased search efforts (Walker and Sillettii 2005). Presettlement habitat was probably open bogs surrounded by buckwheat tree (Cliftonia monophyla) and pond pine (Pinus serotina), and bog-flatwood ecotones where periodic fire prevented woody succession. The environmental specificity of this species is very narrow. Separation barriers for this species include dense shrub thickets, pine plantations, fire-suppressed flatwoods, developed areas (NatureServe, 2015). Harper's beauty occurs on gentle slopes, seepage savannas between pinelands, and cypress swamps to open roadside depressions. Typically, this species occurs in wet prairies, in transitions to wetter shrub zones and roadside ditches. Wet prairie occurs on low, relatively flat, poorly drained terrain of the coastal plain, which is seasonally inundated or saturated for 50 to 100 days each year and burns every 2 to 4 years (Jenkins et al. 2007). Frequent (every 2-4 years) prescribed burnings are needed to maintain optimal habitat for H. flava populations (USFWS, 2016).		No		Yes		No		Yes		No		None		Yes		PULA 6 (monocot, wetland), high overlap

		730		Marin dwarf-flax		Hesperolinon congestum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		24.2		12.00		0.71		no		yes		no		no		Inhabits grasslands and chaparral on serpentine soils. The environmental specificity is very narrow; it is a narrow serpentine endemic only known from serpentine sites in parts of the S. F. Bay area (NatureServe, 2015). Serpentine soils are formed from weathered volcanic rock, with a low calcium-magnesium ratio, lack of soil nitrogen, potassium, or phosphorus, and elevated heavy metals (mineral toxicity). It is believed that Hesperolinon congestum's tolerance for this soil chemistry allows it to grow where most other plant species cannot (USFWS, 2011). Known populations occur between approximately 30 and 370 meters (100 to 1,200 feet) (California Natural Diversity Data Base 1996) (USFWS, 1998).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		734		Dwarf-flowered heartleaf		Hexastylis naniflora		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		58.1		33.20		Not applicable		no		no		no		yes		Species inhabits acidic soils on moist to rather dry north-facing slopes of ravines and along bluffs and hillsides in boggy areas next to streams. Vegetation is typically oak-hickory-pine forests of the Piedmont (NatureServe, 2015). Moderate ecological integrity of the community, site fidelity and tolerance ranges are inferred based on the species habitat requirements, number of populations and relatively wide geographical representation (six counties).		Yes		Yes		No		No		Yes		flowing wetland		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 7 (dicot, flowing wetland), high overlap

		739		Slender rush-pea		Hoffmannseggia tenella		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		63.5		60.07		Not applicable		no		no		no		yes		Slender rush-pea occurs in the eco-region known as the Gulf Prairies and Marshes biotic zone (Correll and Johnston 1970). All documented SRP sites occur in patches of short-grass native prairies adjacent to intermittent or permanently flowing creeks, with the exception of the two most southeastern Kleberg County populations described by Jones in 1964 as being in a “pasture opening on clay loam” and on a “clayey roadside” (TNDD 2007). This species if found in sparsely vegetated openings within bluestem-sacahuista grasslands on heavy clay soils of the South Texas Coastal Plain. The SRP occurs in areas of Victoria Clays which are calcareous, crumbly, clay soils that are self-mulching and greatly cultivated for crops. This species is a perennial legume that occurs in patches of native short- and mid-grass prairie adjacent to watercourses, such as permanent and intermittent creeks. This species is a member of the lower seral stages of succession, perhaps even a pioneer species” or an invader species of highly disturbed soils where it persists until crowded out by other species. (USFWS, 2008; NatureServe, 2015)  		Yes		Yes		No		No		Yes		flowing wetland		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 7 (dicot, flowing wetland), high overlap

		740		Highlands scrub hypericum		Hypericum cumulicola		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		57.0		57.25		Not applicable		no		no		no		yes		Highlands scrub hypericum is one of a suite of herbs (and a few grasses) that inhabit sunny, sandy gaps between the shrubs that dominate scrub vegetation. Many of these gap-inhabiting species are endemic to the LWR. The gap size requirements of Highlands scrub hypericum appear to be intermediate between those of two other co-occurring rosemary scrub plants: snakeroot, which is restricted to large openings (Menges and Kimmich 1996); and wireweed, which is found in large and small gaps between shrubs (Hawkes and Menges 1995). Highlands scrub populations have a high degree of genetic differentiation among populations (Menges et al. 2001).		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species overlaps with Lake Whales Ridge, may be covered by Vulnerable Species mitigation areas

		742		Small whorled pogonia		Isotria medeoloides		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-6		34.2		16.90		Not applicable		no		no		no		yes		Isotria medeoloides are found in colonies in acidic soils of dry to mesic second-growth, deciduous or deciduous-coniferous forests with an open herb layer, although occasionally dense ferns, moderate to light shrub layer, and a relatively open canopy. Soils typically covered with light to moderate leaf litter. Frequently occurs on flats or slope bases near canopy breaks (Flora of North America 2002). I. medeoloides does not appear to be tolerant of physical disturbance, such as trampling.  A typical forest community supporting I. medeoloides on fragipan soils in northern New England is dominated by Acer rubrum, Tsuga canadensis, Betula papyrifera, Quercus rubra, Pinus strobus and Fagus grandifolia. Younger stands frequently support Populus grandidentata. A conspicuous indicator of I. medeoloides in this region is abundant Betula papyrifera on slopes with a dense fern understory. Hamamelis virginiana is virtually a constant associate of I. medeoloides here and is usually the dominant shrub species. In southern New England Clethra alnifolia is usually an additional associated shrub. Herbaceous vegetation at northern I. medeoloides sites varies from virtually none beneath dense Tsuga or Fagus groves to unbroken stands of woodland ferns. Medeola virginiana, like Hamamelis, is virtually a constant associate. Botrychium matricariaefolium and B. simplex var. tenebrosum are two diminutive ferns which inhabit slightly wetter areas near some I. medeoloides populations - these ferns might, in the preparer's opinion, have some limited value as indicator species. Clubmosses (mostly Lycopodium obscurum and L. complanatum) and evergreen forbs such as Gaultheria procumbens, Epigaea repens, Chimaphila maculata, Mitchella repens, and Pyrola spp. tend to be abundant. Other orchids such as Cypripedium acaule, Goodyera tesselata, G. pubescens, Corallorhiza maculata, C. odontorhiza and Triphora trianthophora frequently occur with I. medeoloides in this region. In VA, Grimes (1921) listed Malaxis unifolia and Liparis lilifolia as associated orchids, while Ware and Saunders (unpublished report 1983) listed Tipularia discolor and Goodyera sp. as associates. Although most of the above-mentioned herbaceous species are quite common in a variety of habitats, they can serve as indicators of I. medeoloides when then occur together in abundance. (NatureServe, 2015)		Yes		No		No		NA		NA		Forest species		No		Excluded due to habitat modifier.

		743		Ash Meadows ivesia		Ivesia kingii var. eremica		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		5.5		1.39		Not applicable		no		yes		no		no		Inhabits moist alkaline areas in openings of saltbrush scrub near springs. It is dependent on springs. Dust from erosion may smother plants. Found at elevations of 657 - 690 m. It is narrowly confined to a single spring-fed desert wetland area with extremely saline soils (NatureServe, 2015). It occupies highly alkaline, barren soils that remain moistened by water spreading outward from surface flow discharged by springs. Plants occur as solitary clumps (USFWS, 1990).		No		Yes		No		Not scored		Not scored		None		No		Excluded due to low overlap with range and critical habitat.

		744		Cooley's water-willow		Justicia cooleyi		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		32.4		19.40		Not applicable		no		no		no		yes		Fine sandy loams or silty clay loams of shady, moist, deciduous hammocks underlain by limestone, along small gullies or meandering streams, low rises in swamp woodlands, and hammocks (Ward 1979). Mesic hardwood hammocks and hardwood-pine forests and along adjacent roadsides, usually in dense to light shade. Soils range from moist to seasonally wet and are typically underlain by limestone (NatureServe, 2015). High ecological integrity of the community, site fidelity and low tolerance ranges are inferred based on the specific habitat requirements of this species and the low number of known populations.		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		748		Burke's goldfields		Lasthenia burkei		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		11.8		5.70		2.04		no		yes		no		no		The primary habitats of Lasthenia burkei are shallow vernal pools and wet swales within valley grassland and oak woodland habitats (CNDDB 2013). On the Plain, L. burkei grows in the bottoms of pools ranging from less than 25 cm (10 in) in depth to 50 cm (20 in) (Patterson 1990, Patterson et al. 1994, Patterson in litt. 2000). Lasthenia burkei grows in naturally-occurring pools that range in surface area from approximately 2 square m (21.5 square ft) to 0.3 ha (0.75 ac (Patterson in litt. 2000)). Most of the vernal pools where L. burkei grows are loosely classified as northern vernal pools (Keeler-Wolf et al. 1998), but the Manning Flat occurrence in Lake County is in a northern volcanic ashflow vernal pool (Sawyer and Keeler-Wolf 1995). Lasthenia burkei also has been observed occasionally in artificially-created depressions such as drainage ditches and in disturbed sites such as orchards and disked fields (Patterson 1990, Patterson et al. 1994). (USFWS, 2016)		No		Yes		No		Yes		No		None		No		Excluded due to low overlap.  

		749		Barneby ridge-cress		Lepidium barnebyanum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		6.6		1.26		Not applicable		no		yes		no		no		The habitat is poorly developed soils derived from white, marly shale outcrops of the Uinta Formation in pinyon-juniper communities. It occurs at 1890 and 1985 m elevation. (NatureServe, 2015) The soil characteristics of the habitat are not common within the species range, and effectively form "islands" of suitable habitat within a "sea" of unsuitable soil types derived from other differing geologic substrates. (USFWS, 1993)		Yes		No		No		NA		NA		Rocky outcrop and montane species		No		Excluded due to low overlap and habitat modifier.

		750		Lyrate bladderpod		Lesquerella lyrata		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		80.4		72.10		Not applicable		no		no		no		yes		Inhabits red soils, limestone outcroppings and hills, disturbed cedar glades and glade-like areas (open pastures, cultivated fields, bottomlands, and roadsides in calcareous areas) (FNA 2010) (NatureServe, 2015). The lyrate bladderpod appears to be an early successional species that historically colonized the shallow soils on or adjacent to cedar glade habitats. This species slowly disappears as the soil layer develops and other competing plants establish themselves (U.S. Fish and Wildlife Service 1996). Shading causes decreased vigor and death and decreases the number of seeds at the site (Baskin and Baskin 1998, 2000). Disturbance is needed primarily to remove competing vegetation and also to bring seeds to the soil surface for germination (Baskin and Baskin 2000, U.S. Fish and Wildlife Service 1990, 1996; Webb and Kral 1986). The need for ground disturbance to maintain populations is evidenced in the fact that the best populations are those that are subject to some type of recurring disturbance such as grazing, plowing, and mowing (USFWS, 2009).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		751		Kodachrome bladderpod		Lesquerella tumulosa		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		1.6		0.27		Not applicable		yes		no		no		no		Inhabits extremely dry, sparsely vegetated, white shale knolls with thin soils derived from the Windsor Member of the Carmel Formation. Associated with scattered Utah juniper (Juniperus osteosperma) within a Bouteloua grassland (NatureServe, 2015). Kodachrome bladderpod is restricted to very xeric shale outcrops at about 1,740 meters (5,700 feet). Visually, occupied habitats contain harder, rockier soils than unoccupied habitats (A. Hughes, pers. comm., 2009). Kodachrome bladderpod occupies sites with very little vegetative cover (USFWS, 2009).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		752		Scrub blazingstar		Liatris ohlingerae		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		57.0		57.25		Not applicable		no		no		no		yes		The species is found in rosemary scrub and also along the ecotone between rosemary scrub and scrubby flatwoods. It can also be found scattered in surrounding scrub. Scrub blazing star has important microhabitat requirements, particularly its preference for shade. Unlike most other scrub endemics, scrub blazing star appears to thrive in lightly shaded areas and does not specialize in open microsites (Herndon 1999, Weekley et al. 2008b). Both rosemary scrub and scrubby flatwoods are pyrogenic (fire-maintained) communities. Historical FRIs in rosemary scrub ranged from 20 to 100 years, while scrubby flatwoods have a 5 to 20 year average FRI. (USFWS, 2019)		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		753		Western lily		Lilium occidentale		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		5.2		1.16		Not applicable		no		yes		no		no		Inhabits Pacific coastal wetlands. Mostly restricted to the edges of early successional, wet sphagnum bogs and forest or thicket openings along the margins of ephemeral ponds and small streams. Also in coastal scrub and prairie, and other poorly drained soils near the ocean where fog is common. The environmental specificity is very narrow; it is only known from northwestern coastal wetlands (NatureServe, 2015). Although the species often occurs in fens that are flooded for periods in the winter and spring, the species does not appear to tolerate year-round inundation. Populations occur from just above sea level at Crescent City Marsh, to a maximum 300 feet in elevation, and from ocean-facing bluffs nearly 4 miles inland. With the exception of spruce forest, all of the habitats are early successional in development, which provides the necessary conditions for growth and reproduction. In the case of spruce forest, the dark, moist, acid understory conditions are well suited for establishment of L. occidentale, but the plant remains vegetative. Very dense, tall shrub growth reduces reproduction and survivorship, and closure of the overstory canopy, although tolerated by young or small plants if it is moist, eventually may eliminate the population entirely (USFWS, 2009). Western lily populations appear to have been maintained in the past by occasional fires, at least at some sites in Oregon, and by grazing (USFWS, 1998).		Yes		Yes		No		Not scored		Not scored		None		No		Excluded due to low overlap.  

		754		Sebastopol meadowfoam		Limnanthes vinculans		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		55.0		28.55		9.45		no		no		no		yes		This species grows in northern basalt flow and northern hardpan vernal pools (Sawyer and Keeler-Wolf 1995), wet swales and meadows, on the banks of streams, and in artificial habitats such as ditches (Wainwright 1984; CNDDB 2002). Limnanthes vinculans grows in both shallow and deep areas, but is most frequent in pools 25 to 51 cm (10 to 20 in) deep (Patterson et al. 1994). The species is most abundant in the margin habitat at the edge of vernal pools or swales (Pavlik et al. 2000, 2001). Most confirmed occurrences of L. vinculans on the Plain grow on Wright loam or Clear Lake clay soils (Patterson et al. 1994, CNDDB 2002). A few occurrences are on other soil types, including Pajaro clay loam, Cotati fine sandy loam, Haire clay loam (Patterson et al. 1994) and Blucher fine sandy loam (Wainwright 1984). (USFWS, 2016)		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland), high overlap

		761		White birds-in-a-nest		Macbridea alba		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		19.8		9.70		Not applicable		no		no		no		yes		Species inhabits grassy vegetation on poorly drained, infertile sandy peat soils of the Florida Gulf coastal lowlands near the mouth of the Apalachicola River. Also in seepage bogs and savannas and, sparingly, on drier sites with longleaf pine and runner oaks. (Based on Ward 1979.) (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species.		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland), high overlap

		763		Walker's manioc		Manihot walkerae		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		47.7		29.57		Not applicable		no		no		no		yes		The recorded habitat descriptions from collections of the species vary from native brush to grassland. Endemic to the Tamaulipan grassland-thornscrub community of the Lower Rio Grande Valley, where it occurs on sandy-loam soils underlain by caliche. Walker’s manioc plants occupy only a small portion of the upland vegetation of the Goliad geological formation, in shallow, calcareous sandy soil overlying indurated caliche. The soil depth is often 12 in (30 cm) or less. Populations may consist of widely-spaced individual plants along bands of shallow soil, or small clusters of a few dozen individuals. Johnston (1963), Best (1995, 2005), and Poole et al. (2007) have described plant species found in close association with Walker’s manioc. These include short native grasses and herbaceous plants, and low shrubs and sub-shrubs. (USFWS, 2009; NatureServe, 2015)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		764		Mohr's Barbara's buttons		Marshallia mohrii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		43.5		32.10		Not applicable		no		no		no		yes		The habitat is moist prairie-like openings in woodlands, along shale-bedded streams, and meadows. The soils are sandy clays, which are alkaline, high in organic matter, and seasonally wet. Most currently known populations occur on soils of the Conasauga-Firestone Association. Plants occur in full sun or partial shade in a grass-sedge community (USFWS, 1991; NatureServe, 2015).

Mohr’s Barbara’s buttons is often found within open to partially shaded graminoid-dominated (grasses and grass-like species [e.g., sedges]) habitats within the Ridge and Valley (alternatively referred to as “Valley and Ridge”) and Cumberland Plateau physiographic regions (Fig. 1).  The species can be found along a variety of roadsides and utility rights-of-way, along stream margins, and within open woodlands, prairies, and barrens in Alabama and Georgia.  Habitats where the species occurs typically have mesic to moist soils, but some tend to be comparatively dry (Schotz 2014).  Additionally, the U.S. Army Corps of Engineers (USACE) (2014) National Wetland Plant List designates Mohr’s Barbara’s buttons as a Facultative Wetland (FACW), which indicates that the species “[u]sually occur[s] in wetlands, but may occur in non-wetlands” (Lichvar et al. 2012).		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland), high overlap

		776		Ash Meadows blazingstar		Mentzelia leucophylla		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		5.5		1.39		Not applicable		no		yes		no		no		This species inhabits desert wetland, near springs and along canyon washes maintained by springs and seeps that are fed by an extensive groundwater system. Found in light-colored, fine-grained soils with a high salt content, often growing with 2 other narrowly endemic plants: the Ash Meadows milk-vetch (Astragalus phoenix) and the Ash Meadows sunray (Enceliopsis nudicaulis var. corrugata) (NatureServe, 2015). The species is distributed locally in small populations. Tolerance ranges are inferred to be low (USFWS, 1990).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and critical habitat.

		777		MacFarlane's four-o'clock		Mirabilis macfarlanei		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		25.8		16.70		Not applicable		no		no		no		yes		Gentle to very steep, open river canyon slopes. Aspects vary, but are usually southeast to west. Soils are often sandy and underlain by talus. Mirabilis macfarlanei occurs in river canyon habitats characterized by regionally warm and dry conditions. Precipitation occurs mostly as rain during the winter and spring. Sites are dry and open, or with scattered shrubs. Plants can be found on all aspects, but most often on southeast to western exposures. Slopes are often steep, but range to nearly flat. Plants can occur along any slope position. Soils vary from sandy to rocky. Talus rock often underlies the soil substrate and several sites are relatively unstable and prone to erosion. The associated vegetation is usually in early to mid-seral condition, and the grasslands are typically grazing modified versions of Agropyron spicatum communities. In a habitat analysis study conducted at a site in Oregon, the vegetation associated with a population of M. macfarlanei appeared to be influenced by aspect, soil development and topographic position, at least on a local scale (Kaye 1992). Nearby sites without M. macfarlanei had a higher number of weedy annual species, and more gentle slopes with deeper, more stable soils (USFWS, 2016).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		784		Antioch Dunes evening-primrose		Oenothera deltoides ssp. howellii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		82.0		79.74		6.18		no		no		yes		no		Species inhabits inland dunes; this species will not mature where adult plants have previously grown unless fresh sand is deposited (Smithsonian Institution 1980 and Skinner 1997 in NatureServe, 2015). O.d. subsp. howellii is considered almost entirely restricted to the reamaining Anitoch Dunes habitat at the Anitoch Dunes Natural Wildlife Refuge, which encompasses 67 acres (the 41-acre Stamm Unit, owned by the Service and the 26-acre Sardis Unit, of which 14 acres are owned by the Service and 12 acres are owned by Pacific Gas and Electric)(USFWS, 2019).		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot). Medium overlap with range and low overlap with critical habitat.

		785		California Orcutt grass		Orcuttia californica		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		16.0		9.80		4.70		no		no		yes		no		Species inhabits beds of dried vernal pools typically in grassland or chaparral (Smith and Berg, 1988). Elevation 45-2000 ft., associated with Eryngium spp. and Eleocharis spp.  (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the lof number of known populations and specific habitat requirements of the species.		No		Yes		Yes		Yes		No		None		Yes		PULA 6 (monocot, wetland), medium overlap

		786		San Joaquin Valley Orcutt grass		Orcuttia inaequalis		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-4		68.5		52.73		37.04		no		no		no		yes		O. inaequalis is a highly specialized C4 plant (an evolutionary adaptation that facilitates photosynthetic productivity in arid and semi-arid climates) that is dependent on deep vernal pools for survival (USFWS, 2013). Species inhabits small, seasonal pools (NatureServe, 2015). High ecological integrity of the population and site fidelity as well as low tolerance ranges are inferred based on the specific habitat needs of this species and its relatively small geographic range.		No		Yes		Yes		Yes		No		None		Yes		PULA 6 (monocot, wetland). High overlap with range and critical habitat.

		787		Sacramento Orcutt grass		Orcuttia viscida		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		51.0		38.84		5.80		no		no		yes		no		Known only from vernal pool habitats in a 22 square mi area in Sacramento County, California. O. viscida requires a very well developed soil with a silica-iron hardpan layer 2-10 feet below ground level. This impermeable hardpan causes water to perch above ground. Habitat creation for the genus Orcuttia is probably impossible because of its specific soil requirements. (NatureServe, 2015)		No		Yes		Yes		Yes		No		None		Yes		PULA 6 (monocot, wetland). Medium overlap with range and critical habitat.

		789		Papery whitlow-wort		Paronychia chartacea		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		44.0		38.74		Not applicable		no		no		no		yes		Papery whitlow-wort is most frequently seen in open, sunny gaps in rosemary balds within scrub vegetation (Abrahamson et al. 1984, Christman 1988, Menges and Kohfeldt 1995).  At Archbold Biological Station, rosemary scrubs are found only on the higher ridges and knolls surrounded by scrubby flatwoods with dense oaks.  The main soil types are St. Lucie and Archbold  (Abrahamson et al. 1984), which are both well-drained white sands (U.S. Dept. of Agriculture, Soil Conservation Service 1989).  The fire cycle in rosemary scrub can range from 10 to as long as 100 years (Johnson 1982, Myers 1990).  Rosemary scrub has abundant Florida rosemary (Ceratiola ericoides) and scrub oaks including Chapman oak (Quercus chapmannii), sand live oak (Q. geminata), Archbold oak (Q. inopina) and occasional sand pine (Pinus clausa).  The open sandy areas of rosemary scrub contain small herbs and lichens (Abrahamson et al. 1984, Hawkes and Menges 1996).  These gaps in the dense vegetation are more persistent in rosemary scrubs than in scrubby flatwoods (Hawkes and Menges 1996).

Papery whitlow-wort also occurs in high pineland (upland longleaf pine vegetation, also called “sandhill”) in the Walk in the Water tract of LWR State Forest (A. Cox, Florida Division of Forestry, personal communication 2002), at TNC’s Crooked Lake Sandhill Preserve (B. Pace-Aldana, TNC, in litt. 2002), and at the Tiger Creek Preserve.  

In studies of the responses of plants to fire in rosemary balds, Johnson and Abrahamson (1990) and Ostertag and Menges (1994) identified two groups of scrub plants—those that resprout after a fire and those that return from seed.  They found that papery whitlow-wort appeared in rosemary balds after fires, even though it had been rare or absent prior to the burn.  This strongly indicates that papery whitlow-wort maintains seed banks in the soil, waiting for suitable germination conditions.  Within about 9 to 12 years after a fire, papery whitlow-wort was displaced by Florida rosemary and reindeer lichens (Cladonia and Cladina) (Johnson and Abrahamson 1990).   Some gap plants such as snakeroot and Highlands scrub hypericum disappear relatively quickly after fires and require large populations consisting of tens of thousands of plants to persist (Quintana-Ascencio and Menges 2000), but papery whitlow-wort persists longer after fire and it has many large populations over a relatively large geographic range, compared to other LWR endemic plants.

The density of papery whitlow-wort increases in relation to available open space (Hawkes and Menges 1996; Menges and Kohfeldt 1995), so the species is most abundant in disturbed, sandy areas such as road rights-of-way and recently cleared high pine (Abrahamson et al. 1984; Christman 1988; Service 1996).  Papery whitlow-wort can become very abundant after a fire or on disturbed sites such as along fire lanes or trails (Service 1996; Johnson and Abrahamson 1990) and is least likely of the federally-listed scrub plants to suffer local extirpations as open areas become covered by shrubs.  

Loose sand affects papery whitlow-wort.  According to research by Petru and Menges (2004), “the demographic responses of the species to sand movements indicate that mobile sands create constantly shifting arrays of microsites that can influence post-dispersal seed germination, survival, and growth of Florida scrub herbs.  Roadside habitats have more dynamic patterns of sand movement than natural gaps and may alter selection regimes important for demographic variation of endemic Florida scrub plants.”  Papery whitlow-wort persists on road edges in the absence of fire in the vegetation.  These roadside sandy areas constitute habitats that are significantly different from the bare areas within the vegetation, and may be less suitable for persistence of the species.  This research bolsters the already-substantial evidence that prescribed fire is essential to maintain Florida scrub vegetation and its biota, including other federally listed plants and animals. 

Management for papery whitlow-wort requires burning regimes that mimic the natural fire cycles of rosemary scrub.  Relationships among fire, open space, and plant distributions within a xeric scrub are complex and need to be studied further (Hawkes and Menges 1996).  Management practices for rosemary scrub should include fire at intervals suitable for a variety of plants and animals, rather than at intervals optimized for just a single species (Hawkes and Menges 1996; Quintana-Ascencio et al. 2003).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		790		Furbish lousewort		Pedicularis furbishiae		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		39.0		22.30		Not applicable		no		no		no		yes		This species inhabits the riverbanks of the Saint John River, mostly in the steep, highly diverse shrub- or forb-dominated zone between open river cobbles and boreal forest. The habitat is notable for the high frequency and the severity of disturbance by ice scour and vertical river bank slumping. (The Saint John River drains one of the largest watersheds in the northeast, yet it has relatively little headwater storage, making it subject to dramatic seasonal and longer-term fluctuations in water level and to severe ice-jams.) The zone in which Pedicularis furbishiae occurs bears the brunt of regular ice scouring - tree establishment does not occur here and vegetation cover tends to be moderate. Plants grow on glacial lacustrine or till deposits. (NatureServe, 2015) Pedicularis furbishiae is a fugitive species, succeeding in early— to mid—successional vegetation, and relying on disturbance to open up new areas for colonization. The growth rate of a lousewort population depends largely on site characteristics, principally soil moisture and time since disturbance. Excluding effects of succession, populations on saturated soils grow most rapidly, those on moist soils grow moderately fast, and those on dry soils grow slowly or even decline (Gawler 1988). (USFWS, 1991; NatureServe, 2015) 		No		Yes		No		No		Yes		flowing wetland		Yes		PULA 7 (dicot, flowing wetland), high overlap

		791		Brady pincushion cactus		Pediocactus bradyi		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		0.8		0.43		Not applicable		yes		no		no		no		Navajoan Desert on benches and terraces made up of Kaibab limestone chips overlying Moenkopi shale and sandstone-derived soils. The plants grow in gravelly alluvium on the gently sloping (0-10") benches, in exposed, sunny situations. The cactus occurs between 1,177 and 1368 meters (m) (3,861 and 4,488 feet [ft]) in elevation, which is the altitude of the Kaibab Formation (USFWS 1985). In the summer and winter months, P. bradyi spends most of its time below ground level covered by loose limestone fragments along the Marble Canyon plateaus of the Colorado River.  The cacti typically respond to summer rainfall events by expanding above the soil (Heil et al. 1981). The vegetation where P. bradyi occurs is generally open and sparse, and characterized by low shrubs, grasses, and annuals. Associated plants include shadscale (Atriplex confertifolia), snakeweed (Gutierrezia sarothrae), and Mormon tea (Ephedra viridis). (USFWS, 1985; USFWS, 2012; NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		792		Knowlton's cactus		Pediocactus knowltonii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		13.0		5.50		Not applicable		no		no		yes		no		Pediocactus knowltonii grows on tertiary alluvial deposits that have formed gravelly, dark, sandy loams on slopes or hills. It is found under the shade of trees and shrubs and in open areas in dry pinyon-juniper woodlands at 1800-2000 m elevation. The annual precipitation for this region is 30 cm (12 in), mostly during summer and winter months. The seeds are carried downslope and are trapped among the cobbles and pebbles, or by the duff under a sagebrush, pinyon, or juniper plant. This may account for the patchily distributed seedlings. (USFWS, 1985; NatureServe, 2015) 		Yes		No		No		NA		NA		Montane species		No		Excluded due to habitat modifier.

		793		Peebles Navajo cactus		Pediocactus peeblesianus ssp. peeblesianus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		0.0		0.00		Not applicable		yes		no		no		no		Habitat requirements for the PNC have been determined to include well to extremely well drained soils that formed in mixed alluvium belonging to the Gypsiorthids-Torriorthents-Haplargids Association, low soil microelement values, and the presence of vesicular-arbuscular endomycorrhizae, such as Glomus deserticola, for colonization of the roots (Phillips and Phillips 1995).  The PNC occurs between 5,100 and 5,650 feet above sea level on gentle slopes on all facing aspects (Stuart et al. 1972; USFWS 1984; AGFD 2004). This species prefers exposed sunny weakly alkaline, gravely soils of the Little Colorado paleochannels (Taylor, 2008), and above the Shinarump in weakly alkaline, very course sand to cobble gravel deposits that unconformably overlie the finer grained facies of the Chinle Formation (Burch and Anderson, 2002). It is found found in Great Basin desert scrub and desert grasslands (Flora of North America Editorial Committee 2003). PNC occurs at low to moderate densities that are often widely scattered, sometimes in clumps, even when apparently suitable habitat is contiguous (Heil et al. 1981). (USFWS, 2008; NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		794		Siler pincushion cactus		Pediocactus (=Echinocactus,=Utahia) sileri		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		0.1		0.04		Not applicable		yes		no		no		no		Siler pincushion cactus grows on gypsiferous clay and sandy soils derived from the Moenkopi Formation.  The majority of the plants are associated with the Shnabkaib Member of this particular formation.  The Shnabkaib Member is composed of 65 percent siltstone, 25 percent gypsum, and 10 percent limestone and dolomite (Stewart et al. 1972).  Siler pincushion cacti are also found scattered on the Middle Red Member of the formation, which is a reddish siltstone with thin to thick layers of gypsum.  The cacti are found growing on elevations between 2,800 and 5,400 feet, in the Great Basin Desert Shrub community (USFWS, 2008).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		796		Clay phacelia		Phacelia argillacea		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		2.6		1.25		Not applicable		no		yes		no		no		Clay phacelia occurs on steep slopes in sparse juniper-pinyon and mountain brush communities (Welsh 1987. The general climate for all of the element occurrence sites can, however, be classified as cool and subhumid (England 1989). The majority of plants grow on slopes facing west through southeast. At each site, the plants occur on a xeric, exposed slope of the Green River Formation, somewhere between 6,000 and 7,000 feet elevation (Franklin and Tuhy 1989). The slope at the site which holds the largest number of plants was measured at 70 percent (Armstrong 1990). P. argillacea is dependent upon available, disturbed ground, with little or no competition (England, 1990). Extant populations of Clay phacelia cover only three to five percent of the slope's surface area in the patches where they occur. Overall vegetative cover is about ten percent in these same areas of critical habitat (England 1989) (NatureServe, 2015). All soils where Clay phacelia occurs are basic, with pH ranging from 7.7- 7.9 for the occupied sites (Armstrong 1992) (USFWS, 2016).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		797		North Park phacelia		Phacelia formosula		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		6.2		4.18		Not applicable		no		yes		no		no		The terrestrial habitat is characterized as bare rock/talus/scree. It inhabits barren, raw exposures of the Coalmont Formation, a rusty-colored sandy substrate. The species grows most abundantly on the steepest, most sparsely vegetated, and most erodible slopes, such as on the sides of deeply cut ravines (NatureServe, 2015). The species is found at about 8,000 to 8,300 feet in elevation (USFWS, 2016).		Yes		No		No		NA		NA		High elevation species		No		Excluded due to low overlap and habitat modifier.

		798		Texas trailing phlox		Phlox nivalis ssp. texensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		7.4		2.50		Not applicable		no		yes		no		no		Texas trailing phlox occurs in southeast Texas in the southern portion of the Pineywoods vegetational area. Within the range of Texas trailing phlox, annual precipitation averages 125 cm (49 in), with no pronounced summer drought. The average frost—free period is 244 days (Bogler 1992), from early March through mid-December (Larkin and Bomar 1983). Elevation ranges from 9 to 75 meters (30-240 feet), and topography is nearly level. This species prefers deep, sandy soils in fire-maintained openings in upland longleaf pine (Pinus palustris) savannahs or post oak-bluejack oak (Quercus stellata-Q. incana) woodlands. Field studies suggest that sandy surface soil, coupled with moisture-bearing clays or sandy-clay soils at depths of 0.5-2 meters (1.6-6.6 feet), provide the best soil structure for Texas trailing phlox. Overstory cover at sites of Texas trailing phlox occurrence typically ranges from 25-75 percent. Understory and shrub cover is less than 25 percent at most plant sites, but ranges up to nearly 100 percent at some. However, the best growth of Texas trailing phlox is seen at the lower percentages of understory and shrub cover. The degree of ground cover associated with optimum growth of Texas trailing phlox appears to be 25-75 percent. Litter depth is generally 3-5 cm (1.2-2.0 in), and coverage is usually 75-100 percent. The most common canopy trees associated with Texas trailing phlox are Pinus palustris, P. elliottii, R. taeda, Ouercus incana, Q. falcata, and Q. stellata and Carva texana. (USFWS, 1994; NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		802		San Diego mesa-mint		Pogogyne abramsii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		3.1		1.23		0.93		no		yes		no		no		Species inhabits vernal pools on coastal terraces (mesas) at 100-200 m elevation.  (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species and the low number of known populations		Yes		Yes		No		Yes		No		None		No		Excluded due to low overlap.  

		803		Lewton's polygala		Polygala lewtonii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		40.8		36.21		Not applicable		no		no		no		yes		Polygala lewtonii is not strictly a scrub species and is found in widely scattered populations that frequently occur in transitional habitats between high pine and turkey oak barrens. P. lewtonii also occurs in both habitats (Wunderlin et al. 1981, Christman 1988). P. lewtonii depends on fire to maintain its habitat. It is found in sunny openings and often colonizes disturbed sites, such as roadsides and fire lanes. P. lewtonii’s preference for transitional habitats between high pine and turkey oak barrens suggests a preference for a burn frequency that is less frequent than high pine, but more frequent than turkey oak barrens. (USFWS, 1999)
		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species overlaps with Lake Whales Ridge, may be covered by Vulnerable Species mitigation areas

		804		Wireweed		Polygonella basiramia		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		57.0		57.25		Not applicable		no		no		no		yes		Polygonella basiramia is most commonly found in rosemary scrub, also known as rosemary phase of sand pine scrub (Abrahamson et al. 1984, Menges and Kohfeldt 1995). At Archbold Biological Station, rosemary scrubs are found only on the higher ridges and knolls at 40 to 50 m in elevation, and are largely restricted to St. Lucie and Archbold soil types (Abrahamson et al. 1984), both well drained white sands (Carter et al. 1989). Outside Archbold Biological Station, rosemary scrubs are generally found on white sands and higher elevations (Hawkes, University of Pennsylvania, personal communication 1998). The fire cycle in rosemary scrub can range from 10 to as long as 100 years (Johnson 1982, Myers 1990). Polygonella basiramia occupies open spaces or gaps between shrubs and
can be found in abundance along sandy fire lanes, which provide similar habitat. (USFWS, 1999)		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		805		Sandlace		Polygonella myriophylla		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		43.0		41.89		Not applicable		no		no		no		yes		Sandlace occupies open, sandy areas within the scrub vegetation, and it appears to require fire or other disturbances that create or maintain these sandy gaps.  This species is killed by fire, and reoccupies burned sites from seed (Pedro Quintana-Ascencio, University of Central Florida, pers. comm. 2004).  Its abundance can easily be overestimated, because it tends to colonize disturbed areas along easily accessible road cuts and rights-of-way.		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species overlaps with Lake Whales Ridge, may be covered by Vulnerable Species mitigation areas

		807		Little Aguja (=Creek) Pondweed		Potamogeton clystocarpus		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		1.1		0.32		Not applicable		yes		no		no		no		Little Aguja Creek, where Potamogeton clystocarpus occurs, drains a small watershed in the Davis Mountains, which are mainly Tertiary igneous rocks (rhyolite, tuffs, and basalts). Little Aguja Creek has a very dynamic, deep, and rocky streambed. Potamogeton clystocarpus is an aquatic species growing in igneous derived alluvium substrate in shallow, relatively protected areas of Little Aguja Creek. The species occurs in small isolated colonies in pools within the streambed. Relatively shallow, usually quiet - but hydrologically dynamic - pools and flowing streams with igneous-derived alluvium. (NatureServe, 2015) Elevations noted in collections and observation records range from 1,524 to 1,615 meters (5,000 to 5,300 feet). Average annual precipitation in nearby Alpine is 37.18 cm (14.6 in.), with the highest rainfall occurring from June to September. (USFWS, 1994; NatureServe, 2015).  Madera Creek provides similar habitat.  (USFWS, 2018).		No		Yes		Yes		Not scored		Not scored		None		No		Excluded due to very low overlap.  

		809		Scrub plum		Prunus geniculata		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		48.9		43.65		Not applicable		no		no		no		yes		Species inhabits deep, yellow sands of longleaf pine-turkey oak sandhill and white, excessively leached, wind-deposited soils of evergreen scrub oak-sand pine scrub (NatureServe, 2015). High site fidelity and ecological integrity of the population as well as low tolerance range are inferred based on the specific habitat requirements of this species.		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), high overlap

		811		Arizona Cliffrose		Purshia (=Cowania) subintegra		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		2.2		1.24		Not applicable		no		yes		no		no		This species has narrow habitat requirements and occurs at four widely separated areas across central Arizona. These sites differ slightly in elevation and associated vegetation, but all sites have limestone soils (generally white but also reddish in color) derived from Tertiary lacustrine (lakebed) deposits. At each site P. subintegra is part of a locally unique vegetative community (Anderson 1993). The geographic and local distribution of P. subintegra appears to be limited by competition from other plant species rather than a requirement for a specific soil type. These soils are relatively infertile and have significantly lower amounts of phosphorus and organic matter compared with surrounding areas where P. subintegra is absent (Anderson 1986, 1993). These surrounding areas are typically dominated by creosotebush (Larrea tridentata), which is thought to have a competitive advantage over P. subintegra due to its aggressive seedling establishment (Anderson 1993). Creosotebush is unable to grow on the relatively infertile lacustrine soils. However, it has been found growing together with P. subintegra in the Verde Valley, in areas with higher amounts or organic matter and phosphorus. This suggests that the distribution of P. subintegra within these limestone soil conditions is limited primarily by competition from creosotebush, rather than a requirement for specific soil properties (Anderson 1986, 1993, 1996).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		812		Hinckley oak		Quercus hinckleyi		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-8		1.6		0.33		Not applicable		yes		no		no		no		Quercus hinckleyi prefers arid, rocky, limestone-derived soils or limestone outcrops at mid-elevations in Chihuahuan Desert shrublands. The development of more arid climates is postulated to have resulted in restriction of the species to a few sites within its old range of distribution, resulting in a patchy distribution of a few populations with relatively few individuals. Quercus hinckleyi occurs in an arid subtropical climate. Climatologists place it in the Trans—Pecos climatic area of Texas, which is extremely variable because of topographic differences. The area generally has great daily temperature fluctuations and an arid profile where evaporation exceeds precipitation. The average temperature is 30.4 C (86.8 F), with 178 days of 32.2 C (90 F) and above temperatures, and 44 days of temperatures below 0 C (32 F). The frost free season is 238 days. The average precipitations is 23.4 cm (9.2 inches). Quercus hinckleyi grows on dry limestone slopes between 1066.8 m and 1372 m (3,500 — 4,500 feet) elevation. Slopes where the species occurs are mostly north and west-facing. The plants are found growing in cracks of solid rocks or extremely rocky soils (Poole 1988a). (USFWS, 1992; NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		813		Autumn Buttercup		Ranunculus aestivalis (=acriformis)		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		25.6		3.49		Not applicable		no		yes		no		no		Species is found in the Sevier River Valley, where fresh water seeps and springs surface, creating marshy or bog-like conditions. Within this wet environment, are slightly drier, peaty hummocks upon which most of the plants grow. In addition, plants have been found on a somewhat drier site not associated with hummocks. The surrounding region is semi-arid and sagebrush-dominated. The elevation is 1938-1965 m. BIOLOGICAL HABITAT: The autumn buttercup has only been found along the west slope of the Sevier River Valley where fresh water seeps and springs surface and create marsh\bog conditions. Within this marshy environment are mesic islands of peaty hummocks upon which most of the autumn buttercups grow. However, in 1990 about 30 plants were found together on a drier site that does not contain the mounds. Spence (1991) provides a detailed, current description of the habitat at the more recently discovered site. The biological habitat is a low growing herbaceous community. It is characterized by the dominant species, Juncus articus var. balticus (Spence 1991). Forb-dominated mounds occur throughout the marsh, and the inter-mound areas are primarily graminoid. R. acriformis var. aestivalis's frequently associated species are Achillea millefolium (infrequently found elsewhere in the studied area), Juncus articus var. Balticus, Carex nebrascensis, Aster occidentalis, Plantago eriopoda, Glaux maritima, Trifolium spp., Carex aquatilis, Hordeum Jubatum (Mutz 1984), Dodecatheon spp., and Eleocharis spp. (USFWS 1992). In addition, moss is frequently found between plants. Other forb-dominated mounds occur throughout the meadow which appear comparable to autumn buttercup's habitat, except that some of the inter-mound areas are persistently pooled with water. R. cymbalaria, an aquatic species, replaces R. acriformis var. aestivalis on these more saturated mounds (Mutz 1984). PHYSICAL HABITAT Climate: The dry semi-arid climate has an average annual temperature of 64.4 degrees F. This middle latitude, cold desert has a growing season of about 100 days. The mean January temperature for Panguitch is 23.5 degrees F and the mean July temperature is 64.6 degrees F. Recorded August temperatures range from 44.7 to 83.0 degrees F, September temperatures range from 38.8 to 76.9 degrees F, and October temperatures are between 27.8 and 60.1 degrees F (Mutz 1984). The regional climatological data also indicates 9.9 inches annual precipitation for Panguitch (6625 feet elevation) most of which (70%) is received between April and September (Mutz 1984). Air and Water Quality. Field tests indicate good quality water present at the site (Mutz 1984). The pH was tested at 7.6. There was less than 0.2 gm/l iron, and the moderate hardness of 395 mg/l is probably due to calcium. Mutz (1984) speculates that additional mounds which are similar to autumn buttercup in wetness may differ in water quality. The water originates from seeps and springs both on and off of the western edge of the property near the highway. The direction of water flow from the various sources is northeast through the wet areas of the preserve (Baird 1988). Since there is little traffic and no major industrial polluters in the area, the air quality is also presumed good (Mutz 1984). Topography and Physiography: The autumn buttercup habitat occurs in a transition zone between a well-developed, Carex-dominated bog community and a dry upland sagebrush area (USFWS 1992). The Sevier River Valley bottom is Quaternary alluvium which supports sagebrush communities as close as 24 yards from the river (Mutz 1984). Multiple springs occur along the river valley, and it is speculated that mesic areas near these springs could provide suitable habitat for the autumn buttercup (Baird 1988). Observations of the habitat indicate as much as 100% vegetation coverage (little rock or wood cover), a friable soil surface (perhaps a key factor in seed germination), and underlying sandy or gravelly layers which may be indicative of active stream beds of the past (Mutz 1984). Slope: The two known populations are located on a very gentle east-facing slope above the bottom of the Sevier River Valley. The plants and the hummocks have various subtle exposures, but the general relief of autumn buttercup's habitat is relatively flat. Because the topography is rather level, the extant population has full exposure to the sun and wind throughout the growing season. Substrate: The peaty hummocks are about seven inches high, less than two feet in diameter, and probably are a result of long-term habitat alteration by livestock grazing. The soil is compacted between them. Near the base of these little hummocks is a band of lighter brown, loamy soil, approximately two inches thick (Mutz 1984). The knoll upon which the hummocks occur at one population may be a result of a raised peat bog uplifted by the up-welling waters of the surrounding spring (England 1989a). Schelz (personal communication) questions whether the uplifting action of the extensive vole and/or ant activity in the area may be the source of the mounds. The soil's composition is a very dark, clay loam which is high in organic matter (Spence 1991). The roots of the plants can reach up to and beyond 17 inches. The soil ranges from dry to saturated, and the low area surrounding the plants is not generally pooled with water, unlike the mounds which support R. cymbalaria. The absence of the autumn buttercups on these comparable forb-dominated mounds in more boggy areas may infer that a mesic soil is preferable to a constantly wet one (Mutz 1984). To date, there has been no known technical soil analysis, nor government soil surveys, conducted on the extant population's substrate. Spence (1991) lacked time and funds for a survey, and wished to minimize disturbance (NatureServe, 2015). High ecological of the community and site fidelity as well as low tolerance ranges are based on the specific habitat needs of the species and the need for a relatively pristine habitat (no grazing/trampling).		No		Yes		No		Yes		No		High elevation species		No		Excluded due to low overlap and habitat modifier.

		816		Chapman rhododendron		Rhododendron chapmanii		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-10		26.4		14.10		Not applicable		no		no		no		yes		Rhododendron m. chapmanii usually occurs in a transitional area between upland mesic or scrubby flatwoods and floodplain swamps or baygalls. This species is also found within mesic pine flatwoods or on the lower elevations of the sandhills. Consequently, it appears to require acidic sandy soil, good to moderately well-drained to somewhat  poorly drained sandy soils of 0-5% slope, and no flooding. The Camp Blanding population grows on the edge of xeric hammock next to a stream bank. The plants tolerate full sun to moderate shade (Negron-Ortiz, 2010, pers. observ.), and heavy shade once they are mature as at Camp Blanding (Hall 2005). (USFWS, 2019a)		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), high overlap

		817		Miccosukee gooseberry		Ribes echinellum		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-10		25.0		13.00		Not applicable		no		no		no		yes		Jefferson County, Florida: Miccosukee gooseberry is found over an area of 105-110 acres between 24.4 to 36.6 m of elevation, at sites of high floristic diversity (Table 3), on mesic and well drained soils with underlying limestone (Schultz and Hardin 1985, USFWS 2000). These sites are dominated by deciduous species (Table 3, Harper 1925), with the west-facing slope dominated by a mixed hardwood forest containing trees such as hickories, elms, white ash, hackberries, and oaks (Table 3) (Catling 1998, USFWS 2000) and a shrub layer dominated by buckeye and poison ivy. The site, located in the bottomland hammock is dominated by American beech and southern magnolia.  McCormick County, South Carolina Steven's Creek Heritage Preserve: The plants are found over an area of 35 acres along Steven’s Creek on a steep north facing slope containing stands of deciduous hardwood trees. The forest community was described by Radford (1959) as mixed mesophytic. It is also floristically very rich with species of Carya and Quercus accounting for over 50% of the composition of the tree size-class (Table 3). The soil texture is considered a sandy loam with high pH (6.7 to 7.4) and calcium levels (Jones 1986). Sumter National Forest, Long Cane Ranger District The site is characterized by a lower slope with an easterly aspect. The plants are found over an area of 30 acres.  The forest, a mature (<100 years) hardwood forest with a sparse understory, is dominated by cherrybark oak, swamp chestnut oak, painted buckeye, and southern sugar maple. In addition, scarlet oaks, beech, witch hazel and ironwood are common members of the community. The soil is Tatum, a derivative from fine-grained phyllite, with pH ranging from 6.2 to 6.4 (USSFWS, 2015). Narrow environmental specificity and clumped spatial arrangement of the population are based on the species specific habitat needs and known populations. High ecological integrity of the community and site fidelity as well as low tolerance range are inferred based on the specific habitat needs of the species and the small number of populations known to exist.		Yes		No		No		NA		NA		Forest species		No		Excluded due to habitat modifier.

		818		Bunched arrowhead		Sagittaria fasciculata		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		36.7		18.70		Not applicable		no		no		no		yes		Species inhabits very gently sloping areas with some standing water refreshed by slow continuous seepage of cool clear water. Appropriate habitat for this species is typically found in a narrow band at the bluff-floodplain ecotone. The seeps originate at the base of the bluffs and Sagittaria fasciculata is generally found near, but not at, the origin of the seep (water flow at the seep origin is usually too swift or too heavy to allow for colonization). Appropriate habitats often continue along the edge of the bluff downslope from the seep, but generally do not extend far into the floodplain proper because there the seepage tends to spread out and the water stagnates (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance range are inferred based on the low number of known populations and the specific habitat requirements of the species.		No		Yes		No		Yes		No		None		Yes		PULA 6 (monocot, wetland), high overlap

		819		Green pitcher-plant		Sarracenia oreophila		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		58.2		51.66		Not applicable		no		no		no		yes		Historically, the distribution of Sarracenia oreophila spanned five different geographical provinces: The Cumberland Plateau, Blue Ridge, Piedmont, Ridge and Valley, and East Gulf Coastal Plain (U.S. Fish and Wildlife Service 1985). The present distribution of S. oreophila is restricted to the Cumberland Plateau, Blue Ridge, and Ridge and Valley provinces (U.S. Fish and Wildlife Service 1985), with known, extant populations in northeastern Alabama (Jackson, Marshall, DeKalb, Cherokee and Etowah Counties), northeastern Georgia (Towns county) and adjacent North Carolina (Clay County) (Humphrey 1987). Three distinct habitat types have been described for S. oreophila. They are sandstone streambanks, with 13 extant colonies in the Cumberland Plateau; mixed oak or pine flatwoods, with 5 extant colonies in the Cumberland Plateau; and seepage bogs, with 5 extant colonies in the Cumberland, 2 colonies in the Blue Ridge, and 2 colonies in the Ridge and Valley provinces (U.S. Fish and Wildlife Service 1985). The soils in all of these habitats are sandy and highly acidic. Woodland and bog soils are sandy clays and loams with an upper layer of organic material, while the streambank soils are composed almost purely of sand (U.S. Fish and Wildlife Service 1985) (NatureServe, 2015). High ecological integrity of the community and site fidelity along with low tolerance ranges are inferred based on the specific habitat needs of this species.

The green pitcher plant is classified as an obligate wetland species (Lichvar 2012), meaning that the species almost always occurs in wetlands .		No		Yes		No		Yes		Yes		Forest species		No		Excluded due to habitat modifier.

		823		Northeastern bulrush		Scirpus ancistrochaetus		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		49.9		25.07		Not applicable		no		no		no		yes		The northeastern bulrush typically grows in palustrine emergent wetlands or vernal ponds surrounded by woodlands in aggregative clumps. In general, the northeastern bulrush tends to grow in acidic to circumneutral natural ponds, shallow sinkholes, or wet depressions (wet meadows and marshes) found in hilly country (U.S. Fish and Wildlife Service 1991).  These ponds typically experience a mid-summer drawdown, depending on annual precipitation quantities.  This species is commonly found on mountain benches where water collects at a common drainage point. Often it grows at the water's edge, or in a few centimeters of water, but it may also be in fairly deep water (0.3-0.9 m) or away from standing water. In the southern part of its range, the most common habitat is sinkhole ponds, usually in sandstone. Water levels in these ponds tend to vary both with the season and from year to year. Common associates of northeastern bulrush are Dulichium arundinaceum, Scirpus cyperinus sens. lat., Glyceria canadensis, and Triadenum virginicum. The habitat seems to vary geographically, although there are not enough sites to allow generalizations to be made. However, one does observe that in the south, sinkhole ponds are the most common habitat for the plant, and in the north, other kinds of wetlands, including beaver-influenced wetlands, provide suitable habitat.  Wetland influenced by substantial canopy closure could have weaker bulrush populations (USFWS, 2009; NatureServe, 2015)		No		Yes		Yes		Yes		No		None		Yes		PULA 6 (monocot, wetland), high overlap

		824		Colorado hookless Cactus		Sclerocactus glaucus		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		27.1		6.90		Not applicable		no		no		yes		no		The Colorado hookless catcus is found on exposed, gravel-covered, clay hills, saltbush or sagebrush flats, or pinyon-juniper woodlands at elevations from 1400 to 2000 m (Flora of North America Editorial Committee 2003). Populations occur primarily on alluvial benches along the Colorado and Gunnison Rivers and their tributaries. Sclerocactus glaucus generally occurs on gravelly, or rocky surfaces on river terrace deposits and lower mesa slopes. Exposures vary, but S. glaucus is more abundant on south-facing slopes. Soils are usually coarse, gravelly river alluvium above the river flood plains usually consisting of Mancos shale with volcanic cobbles and pebbles on the surface. Elevations range from 1200-2000 m. Associated vegetation is typically desert scrub dominated by shadscale (Atriplex confertifolia), galleta (Hilaria jamesii), black-sage (Artemisia nova), and Indian rice grass (Stipa hymenoides). Other important species include two similar spherical or cylindrical cactus species, strawberry hedgehog cactus ( Echinocereus triglochidiatus var. melanacanthus) and Simpson's pincushion cactus (Pediocactus simpsonii). Other important species in the plant community include the prickly pear cactus (Opuntia polyacantha), winterfat (Krascheninnikovia lanata), yucca (Yucca harrimaniae), snakeweed (Gutierrezia sarothrae), low rabbitbrush (Chrysothamnus viscidiflorus), sand dropseed (Sporobolus cryptandrus), and Salina wildrye (Elymus salinus) (USFWS 1990, Scheck 1994). Fire is not typically characteristic of S. glaucus habitat, but areas with large infestations of cheatgrass (Bromus tectorum) may build up sufficient fuel to carry fire into S. glaucus populations. (NatureServe, 2015)		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), medium overlap

		825		Mesa Verde cactus		Sclerocactus mesae-verdae		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		12.1		5.40		Not applicable		no		no		yes		no		Sclerocactus mesae-verdae are restricted to sparsely vegetated badlands of clay loam soils derived from upper Cretaceous Mancos shale in Colorado, and Mancos and Fruitland shale in New Mexico (Service 1984).  Populations are located in a narrow strip of land between Cortez, Colorado, and Sheep Springs, New Mexico, at elevations ranging from 1,400 to 2,000 m (4,600 - 6,560 ft) (Heil and Porter 1994; Coles and Naumann 2003).  These formations erode easily, forming low, rolling hills where plants are found on hilltops and benches, but less so in basins or swales (Cully et al. 1993; Coles and Naumann 2003). The soils are sodic (high alkalinity; pH 7.5 to 8), gypsiferous (poor permeability), and have shrink-swell tendencies which make harsh sites for plant growth (Potter et al. 1985).  However, during severe hot or cold dry periods, individual plants shrink and retract back into soils which can minimize desiccation or dehydration (Heil and Porter 1994).  Colorado State University soil lab results on Colorado Natural Areas Program plots (2001) revealed clay and silty clay loams in texture, with low water permeability.  Sodium, calcium, selenium and iron levels are elevated, while organic matter, phosphate and nitrate levels are low. Cracks in the clay soil, where the seeds fall and may germinate, are apparently an important part of the plant's microhabitat. Soils are typically high in selenite. Vegetative associates, though low in total percent ground cover (5 to 18 percent), include Atriplex cuneata (valley saltbush) and A. corrugata (mat saltbush) in New Mexico, and A. corrugata, A. confertifolia (shadscale saltbush), A. gardneri (Gardner’s saltbush), and Artemisia spinescens (bud sagebrush) in Colorado (Cully et al. 1993; Coles and Naumann 2003).  In both states, A. corrugata was consistently found to be the dominant shrub.(USFWS, 2010; NatureServe, 2015)		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), medium overlap

		826		Wright fishhook cactus		Sclerocactus wrightiae		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		3.3		0.61		Not applicable		no		yes		no		no		Wright fishhook cactus occurs on semi-barren sites on flat areas, low ridges and slopes in sparsely vegetated arid desert environments.  They occur in a variety of vegetation types including desert scrub, desert grasslands, and open pinyon-juniper woodland communities.  Wright fishhook cacti are generally found between 1,290 and 2,300 m (4,230 and 7,545 ft) and occur on a variety of geologic formations including Curtis, Mancos Shale, Morrison, Summerville, Dakota, Carmel, Entrada, and Moenkopi.  Soils where the species is found include a broad range of textures, including clays, sandy silts, fine sands, loam and loamy sand.  Soils generally have an overlying layer of fine and medium sized gravels or a cryptobiotic soil surface crust (USFWS 1985, Kass 1990).

The overall range of the species has not changed significantly since the publication of the
1985 Recovery Plan.  However, survey and inventory efforts have greatly expanded our knowledge of the distribution of the species across its range.  We now know of more occupied sites and in some cases, more continuous populations than at the time of listing.  The known range of Wright fishhook cactus extends across approximately 696,099 acres (ac) (281,701 hectares (ha)) of Utah’s western Emery County, southeastern Sevier County, and central Wayne County.

Wright fishhook cactus occurs primarily on lands managed by the BLM’s Price and Richfield Field Offices and by the NPS at CRNP.  More than 300 localities of Wright fishhook cactus have been documented from BLM and CRNP lands.  A cactus locality consists of one or more individual cacti.  There are 22 localities on lands managed by the BLM’s Price Field Office, 256 localities on lands managed by the Richfield field office, and 55 localities on CRNP lands.  

Ninety-five percent of the Wright fishhook cactus range occurs within 22 active grazing allotments, including BLM, CRNP, SITLA, and private lands.  Grazing is not permitted on the BLM North Caineville Mesa (2,200 ac (890 ha)) and a small section of the Factory Butte SRMA (approximately 1,300 acres (526 ha)).  Although grazing is not permitted at Goblin Valley State Park, portions of the park are not fenced and are therefore accessible to livestock from adjacent lands.  The CRNP section of the Cathedral grazing allotment was retired in 1999; however, livestock trail through the area each fall when moving between their summer and winter ranges.  

Our most recent range-wide population estimate is 4,500 - 21,000 individuals (USFWS 2008).  Inventory efforts within CRNP during 2011 – 2013 documented 2,551 live individuals in 55 localities (CRNP 2014b).  This should be considered a conservative number as counting and mapping efforts at each locality were limited to four person-hours, and therefore not all cacti at a locality were counted.  Potential habitat is widely available in the vicinity of known localities of the species throughout its range, and because the species is a relative generalist, abundance of habitat is not considered a limiting factor in the conservation or survival of the species.  Much of this additional potential habitat has yet to be surveyed.  During the 2014 field season CRNP staff conducted 106 belt transects to gather presence/absence data on Wright fishhook cacti and Winkler cacti within suitable habitat that has not been previously inventoried (Clark 2014).  These efforts located 546 previously unmapped Wright fishhook cacti. 

Although additional Wright fishhook cactus localities have been found since the species was listed, we cannot determine a trend.  Previous surveys are not comparable because we do not have a measure of acreage surveyed or effort spent searching.  The earliest estimates of 50,000 to 100,000 (Neese 1987, Kass 1990, Kass 2001a) are most likely not accurate because subsequent surveys do not support this estimate.  In recent inventories conducted from 2011 and 2012, BLM and CRNP (BLM 2012a, CRNP 2012, CRNP 2013) found 10,724 individual cacti in 157 localities with the majority on BLM land.  This number is likely to increase as inventories of the remaining known localities are made.		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		827		San Francisco Peaks ragwort		Packera franciscana		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		0.0		0.00		Not applicable		yes		no		no		no		The San Francisco Peaks groundsel occurs in alpine tundra areas on sparsely vegetated loose talus slopes, at 3350-3750 m. It is usually just above southwestern montane spruce-fir or bristlecone pine (Pinus aristata) forests. (NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		831		Fringed campion		Silene polypetala		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		26.6		14.30		Not applicable		no		no		no		yes		Silene polypetala occurs in various situations within hardwood forests. It is often on fairly steep slopes of deep ravines or north-facing hillsides, sometimes on nearly level ground, particularly in flatwoods developed on Iredell soils. The great majority of populations of Silene polypetala occur in the watershed of the Apalachicola River and its- tributary, the Flint River. One factor that the sites seem to have in common is a circumneutral soil reaction, due to the nature of the parent material. In the Coastal Plain occurrences (Florida and Decatur County, Georgia) the parent material is limestone. In the Piedmont localities the parent material is a magnesium-rich rock, hornblende gneiss. (USFWS, 1996)		Yes		No		No		NA		NA		Forest species		No		Excluded due to habitat modifier.

		835		Short's goldenrod		Solidago shortii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		62.9		31.90		Not applicable		no		no		no		yes		Habitat is full sun or partial shade in a variety of dry, mostly open habitats. These include limestone cedar glades, open eroded areas, edges of dry, open oak-hickory woods, cedar thickets, pastures, old fields, power rights-of-way, and rock ledges along highway rights-of -way. This species does not appear to compete well and does best in areas with a low density of other plants. It will not grow in full shade (as in closed canopy woods). Soils are described as flaggy, silty clay texture with 20-30% rock fragments, and slightly acid to moderately alkaline, with slow permeability and rapid runoff (USFWS, 1988). In the long term, it appears that the species can survive only in early successional, short-term habitats (resulting from some disturbance), natural openings associated with animal movements or rock outcrops, or dynamic rocky shorelines along rivers (Indiana occurrence) (USFWS, 2007). 		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		836		Gentian pinkroot		Spigelia gentianoides		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		69.7		44.19		Not applicable		no		no		no		yes		Spigelia alabamensis is found in glades (open, almost treeless areas within woodland) that have developed over an ancient rock formation known as Ketona Dolomite. The Ketona formation contains a pure form of dolomite, crystalline in texture with only about 2% of siliceous impurities (Garland 2008). The glades vary in size from about 0.1 to 5 hectares with soil high in magnesium and calcium, low in phosphorus and potassium, and a pH ranging from 7.4 to 7.6 (Grossman et al. 1994). The topography varies from flat to sometimes very strongly sloping. There are patches of exposed rock and thin-soiled areas dominated by grasses and other herbaceous vegetation. The plants in these glades are exposed to extreme heat and drought. At these sites, plants are quite abundant, and mainly found in small clumps adjacent to rocks. (USFWS, 2018)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		837		Navasota ladies-tresses		Spiranthes parksii		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		38.3		39.29		Not applicable		no		no		no		yes		S.parksii is an edaphic endemic dependent on ephemeral seeps with sandy soils found in small clearings within the post oak savanna eco-region in Texa. It is often along the naturally eroded slopes of the upper reaches of drainages and ephemeral streams, or occasionally near the margins of seeps and swales.  Within the post oak savanna, S. parksii typically occurs in a specific topographic position where permeable fine sand or sandy loam shallowly overlies less permeable clay.  Along these narrow contours of shallow topsoil, where there may be less competition from more robust herbaceous and woody plants, available moisture may be sustained by seepage along the upper surface of the clay stratum. Often in areas where edaphic or hydrologic factors (such as high levels of aluminum in the soil or a perched water table) limit competing vegetation in the herbaceous layer. Besides post oak, associated species include water oak (Q. nigra), blackjack oak (Q. marilandica), and yaupon (Ilex vomitoria). Species does not readily recover from significant disturbance to its habitat or colonize areas with extensive disturbance (Pine 2003). (USFWS, 2009; NatureServe, 2015)		No		Yes		No		No		Yes		flowing wetland		Yes		PULA 8 (monocot, flowing wetland), high overlap

		840		Malheur wire-lettuce		Stephanomeria malheurensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		0.0		0.00		Not applicable		yes		no		no		no		Species inhabits a broad hilltop composed of volcanic tuff (in contrast to soils in the surrounding flats, which are primarily derived from basalt). The native vegetation is dominated by big sagebrush (Artemesia tridentata) and rabbit-brush (Chrysothamnus spp.).  (NatureServe, 2015). Malheur wirelettuce occurs in the high desert of the northern portion of the Great Basin and is located in an area south of Burns, Oregon. It occurs on top of a dry, broad hill on volcanic soil intermixed with layers of limestone. Dominant plants at the site are big sagebrush (Artemisia tridentata), gray rabbitbrush (Chrysothamnus nauseosus), green rabbitbrush (Chrysothamnus viscidiflorus), and, more recently, cheatgrass. Malheur wirelettuce may be one of the few species able to survive on and around the otherwise barren harvester ant hills at the site (USFWS, 2010). The species narrow environmental specificity, clumped spatial arrangement of the population, high ecological integrity of the community and site fidelity as well as low tolerance ranges are based on the narrow geography this species inhabits and its specific habitat requirements, as well as the few known populations that are known to occur.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		841		Metcalf Canyon jewelflower		Streptanthus albidus ssp. albidus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		22.5		11.40		2.67		no		yes		no		no		Species inhabits serpentine outcrops with shallow soils (NatureServe, 2015). High ecological integrity and site fidelity as well as low tolerance ranges are inferred based on this species restricted habitat requirements and geography.		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		842		Tiburon jewelflower		Streptanthus niger		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		16.2		10.50		0.47		no		yes		no		no		Streptanthus niger occurs at elevations of approximately 100 meters (350 feets) on the slopes of the southern Tiburon Peninsula on shallow rocky serpentine soils, which are formed from weathered volcanic (ultramafic) rocks such as serpentinite, dunite, and peridotite (Service 1998). These soils provide a harsh environment for plant growth, however, this species has adapted to this harsh environment and requires it for survival . Associated federally listed species are Hesperolinon congestum (Marin dwarf-flax) and Castilleja affinis ssp. neglecta (Tiburon paintbrush). Other associated plants include Nassella lepida (foothill needlegrass), Eriophyllum confertiflorum (golden yarrow), Hemizonia congesta ssp. congesta (hayfield tarweed), Nassella pulchra (purple needlegrass), Calamagrostis ophitidis (serpentine reedgrass), Calycadenia multiglandulosa (sticky calycadenia), and Eriogonum luteolum var. caninum (Tiburon buckwheat) (Service 1998). (USFWS, 2010)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		843		Texas snowbells		Styrax platanifolius ssp. texanus		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-11		7.7		3.79		Not applicable		no		yes		no		no		Pockets of rocky clay soils or crevices in limestone cliffs, bluffs, and ledges above permanent streams or rivers or above rocky stream beds with high water tables. (The steep areas are probably not the plant's primary habitat, but are refuges from extreme livestock grazing pressure.) Texas snowbells occur in moist habitats such as river drainages, canyons, and draws, which are abundant in the Edwards Plateau (Correll and Johnston 1970, Vines 1984, Poole and Birnbaum 2005, Riskind and Diamond 1988). Most plants occur in areas where they receive at least partial shade from surrounding vegetation during the day (Poole and Cook 1996).  This species is found at elevation ranges from 372 to 579 m (1,220 to 1,900 ft). The surrounding vegetation is sycamore-little walnut (Platanus occidentalis-Juglans microcarpa), oak, or oak-juniper woodland.  Average precipitation ranges from 51.3 centimeters (cm) (20.2 inches [in]) to 69.5 cm (27.4 in); average temperatures range from a minimum of 0.9° Celsius (C) (33.6° Fahrenheit [F]) in January to a maximum of 36.3° C (97.3° F) in Jul. (NatureServe, 2015; USFWS, 2018b)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		844		Eureka Dune grass		Swallenia alexandrae		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-4		0.0		0.00		0.00		yes		no		no		no		Species inhabits desert dunes with a unique topographic feature which results in an unusual amount of precipitation in certain regions of the closed drainage system of Eureka Valley, California. Small populations are located on ancillary dunes which do not receive the full benefit of the moisture trapping topography of the main dune (Smithsonian Institution, 1980) (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on this species specific habitat requirements.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		852		Cooley's meadowrue		Thalictrum cooleyi		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		64.0		52.68		Not applicable		no		no		no		yes		Sunny, moist places such as open, savanna-like forest edges and clearings, wet savannas over calcareous clays, and ecotones between wet savannas and non-riverine swamp forests. Soils are basic, sandy loams. Also on roadsides and power line rights-of-way in former savannas.  It grows on circumneutral soils in wet pine savannas, grass-sedge bogs, and savanna-like areas, often at the border of intermittent drainages or swamp forests.  Boggy savannah-like borders of low woodlands, roadside ditches, and power line rights-of-way.  Usually associates with some type of disturbance, e.g., clearings, the edges of frequently burned savannas, power line right-of ways which are maintained either by fire or mowing, and roadside edges.  Typically on Grifton soil.  This plant is found on fine sandy loams that are at least seasonally (winter) moist or saturated and are only slightly acidic (pH 5.8-6.6).  Sufficient moisture is critical to plant vigor and reproductive effort.  This plant occupies a narrow hydrological niche, where soil is moist to saturated but water does not stand above the soil surface.  This species occurs in moist to wet bogs and savannas and savanna-like openings on circumneutral soils and is dependent upon some form of disturbance to maintain the open quality of its habitat.  Currently, artificial disturbances, such as power line and road right-of-way maintenance, and plowed firebreaks, are maintaining some of the openings historically provided by naturally occurring periodic fires (Murdock 1989).This species grows in circumneutral soil in moist to wet savannas and savanna-like areas kept open by frequent fire or other disturbance.  "This borderline type of habitat would have been disturbed historically by naturally occurring savanna fires moving through at 1- to 5-year intervals, clearing litter from the soil surface and causing the cyclical advance and retreat of woody growth.  A typical population of Cooley's meadowrue has robust reproductive plants among shrubs and in adjacent open savanna and repressed individuals in nearby dense shade" (Boyer 1994) (NatureServe, 2015; USFWS, 1994).  Low tolerance range and clumped spatial arrangement are inferred based on the specific habitat needs of this species and the relatively low number of populations (NatureServe, 2015; USFWS, 1994).		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland), high overlap

		853		Last Chance townsendia		Townsendia aprica		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		6.9		1.26		Not applicable		no		yes		no		no		Last Chance townsendia occurs over a wide range of elevations and on a variety of soil substrates.  The published elevation range of the species is 1,860 to 2,440 m (6,102 to 8,005 ft) (Welsh et al. 2008), but new populations of Last Chance townsendia have increased the upper elevation limit to 2,773 m (9,100 ft) (Clark 2011).  The species occurs on a variety of geologic substrates with most populations found on soils within the Moenkopi Formation, Morrison Formation, Carmel Formation, Mancos Shale Group, and the San Rafael Group.  However, the species appears to be restricted to fine-textured shale soils within each formation (Clark 2011). The plants often grow in association with volcanic ash strata within the Mancos shale (Welsh et al. 2008).

Due to its wide elevational range, Last Chance townsendia occurs within several plant communities including the Castle Valley saltbush (Atriplex gardneri var. cuneata) plant community in the San Rafael Swell, openings of pinyon-juniper woodlands within the Fishlake Plateau, and in ponderosa pine woodlands in the upper Deep Creek mountains (Fertig and Beer 2005, Welsh et al. 2008).  Commonly associated plant species include galleta grass (Pleuraphis jamesii), Utah Juniper (Juniperus osteosperma), blue grama (Bouteloua gracilis) and shadscale (Atriplex confertifolia) (Clark 2002).  The presence of a well-developed cryptobiotic crust was documented at Last Chance townsendia populations in Sevier and Emery counties (Armstrong and Thorne 1991).  Several other rare, endemic species also occur in the same habitat as Last Chance townsendia and include Pediocactus despainii, Pediocactus winkleri, Sclerocactus wrightiae, and Gilia tenuis (Armstrong and Thorne 1991).		Yes		No		No		NA		NA		High elevation species		No		Excluded due to low overlap and habitat modifier.

		855		Showy Indian clover		Trifolium amoenum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		12.2		6.90		1.80		no		yes		no		no		Species is typically in low, wet swales in grasslands. Also on grassy hillsides at up to about 400 m elevation. Per the California Dept. of Fish and Game (2000):  Open, sunny sites, sometimes on serpentine soil in coastal bluff scrub and valley and foothill grassland; most recently seen on a roadside that had been graded and on an eroding cliff face.  Possibly requires disturbance-created openings for germination (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species and the low number of populations and individuals.		Yes		Yes		No		Yes		No		None		No		Excluded due to low overlap.  

		856		Monterey clover		Trifolium trichocalyx		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		1.3		0.83		1.66		no		yes		no		no		Species inhabits openings in and edges of Monterey pine forest. Ephemeral: plants persist for a few years following fire or other vegetation removal, but are shaded out or outcompeted after that. Soils are poorly drained, coarse loamy sands. < 100 m elevation (NatureServe, 2015).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		857		Persistent trillium		Trillium persistens		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-5		11.5		7.00		Not applicable		no		no		yes		no		Mixed hemlock-pine-deciduous forests, typically on steep slopes or along streams near rhododendrons (Rhododendron maximum or R. minus). Occasionally in lowbush blueberry thickets (Flora of North America Editorial Committee 2002; Chafin 2007) (NatureServe, 2015) High ecological integrity and site fidelity as well as Low tolerance ranges are inferred based on limited number of populations and specific habitat needs of the species (NatureServe, 2015)		Yes		No		No		NA		NA		Forest species		No		Excluded due to habitat modifier.

		858		Greene's tuctoria		Tuctoria greenei		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		67.6		51.67		34.81		no		no		no		yes		Species grows in the bottom of dried vernal pools on the eastern side of the Sacramento and San Joaquin Valleys. Occurs in Northern Basalt Flow, Northern Claypan, and Northern Hardpan vernal pools (Sawyer and Keeler-Wolf 1995) on both low and high terraces within grassland communities, or, rarely, pine forest (one Shasta Co. occurrence). Plants have been documented on clay, loam, and stony clay loam soils, and pools are underlain by iron-silica cemented hardpan, tuffaceous alluvium, or claypan. Occupied pools range in size from 50 square meters to 3.4 hectares (median size 0.6 hectares). Tends to grow in shallower pools than its relatives (Neostapfia and Orcuttia) or on the shallow margins of deeper pools. Associated species include Eryngium castrense, Marsilea vestita, Eryngium vaseyi, Plagiobothrys stipitatus, Alopecurus saccatus, Chamaesyce hooveri, Orcuttia pilosa, O. inaequalis, O. tenuis, Neostapfia colusana, and Gratiola heterosepala. 30-135 m in Central Valley; 1100 m in Shasta Co. (one occurrence)  (NatureServe, 2015). Tuctoria greenei has been found in three types of vernal pools: Northern Basalt Flow, Northern Claypan, and Northern Hardpan (Sawyer and Keeler-Wolf 1995) on both low and high terraces (Stone et al. 1988). Occupied pools are or were underlain by iron-silica cemented hardpan, tuffaceous alluvium, or claypan (Stone et al. 1988). Of pools where the species was known to be extant in 1987, the median size was 0.6 hectare (1.5 acres), with a range of 50 square meters (0.01 acre) to 3.4 hectares (8.4 acres) (Stone et al. 1988). Stone et al. (1988) noted that T. greenei grew in shallower pools than other members of the tribe or on the shallow margins of deeper pools, but they did not quantify pool depth. At the Vina Plains, T. greenei grew in pools of “intermediate” size, which dried in April or early May of 1995 (Alexander and Schlising 1997). The Central Valley pools containing T. greenei are (or were) in grasslands; the Shasta County occurrence is surrounded by pine forest (California Natural Diversity Data Base 2003). Occupied pools in the Central Valley are (or were) at elevations of 33.5 to 134 meters (110 to 440 feet) (Stone et al. 1988), whereas the Shasta County occurrence is at 1,067 meters (3,500 feet) (California Natural Diversity Data Base 2003) (USFWS, 2005). High ecological integrity of the population and site fideilty as well as low tolerance ranges are inferred based on the specific habitat requirements of this species and the relatively low number of known populations.		No		Yes		Yes		Yes		No		None		Yes		PULA 6 (monocot, wetland). High overlap with range and critical habitat.

		859		Solano grass		Tuctoria mucronata		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		94.4		86.99		35.04		no		no		no		yes		Germinates in warm, turbid, somewhat alkaline vernal pools; these dry out by early summer (NatureServe, 2015). Tuctoria mucronata has been found only in the Northern Claypan type of vernal pool (Sawyer and Keeler-Wolf 1995) within annual grassland (California Natural Diversity Data Base 2005). Pools where T. mucronata occurs tend to be milky from suspended sediments (Holland 1987). The pools that are occupied in Solano County are more properly described as alkaline playas or intermittent lakes, due to their large surface area (Crampton 1959, U.S. Fish and Wildlife Service 1985a), whereas those at the Yolo County site are “relatively small” (C. Witham in litt. 2000a). Soils underlying known T. mucronata sites are saline-alkaline clay or silty clay in the Pescadero series (Crampton 1959, California Natural Diversity Data Base 2003). Known occurrences are at elevations of about 5 to 11 meters (15 to 35 feet) (California Natural Diversity Data Base 2005) (USFWS, 2005). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred by this species specific habitat requirements and its limited number of populations.		No		Yes		No		Yes		No		None		Yes		PULA 6 (monocot, wetland). High overlap with range and critical habitat.

		870		Texas wild-rice		Zizania texana		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		36.1		20.54		Not applicable		no		no		no		yes		A clear, flowing waters of spring origin with a relatively constant year-round temperature of 21-25 degrees C. The plants grow in gravelly, sandy to silty clays in relatively shallow water (<2 m deep). Both water depth and amount of light appear significant in the growth of Texas wild-rice. The plants form large clumps rooted in the limestone sand and gravel river bottom, which overlays Crawford black silt and clay (Vaughan 1986). In the upper portion of the San Marcos River, Texas wild-rice occurs with pondweed (Potarnogeton illinoensis), wildcelery (Vallisneria americana), arrowhead (Sagittaria platyphylla), hydrilla (Hydrilla verticillata), hornwort (Ceratophyllum demersum), elodea (Egeriadensa), and water primrose (Ludwigia repens) (Terrell et al. 1978, Vaughan 1986). In the lower portion of the river, Texas wild-rice is most often found in isolated clumps (Terrell et al. 1978, Vaughan 1986). (USFWS, 1996; NatureServe, 2015)		No		Yes		Yes		No		Yes		flowing wetland		Yes		PULA 8 (monocot, flowing wetland). High overlap with range and critical habitat.

		871		Todsen's pennyroyal		Hedeoma todsenii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		2.9		1.52		Not applicable		no		yes		no		no		Inhabits steep gravelly north- and east-facing slopes with loose, gypseous-limestone soils at about 2000 m elevation. The surrounding plant community is an open pinyon-juniper woodland (USFWS 2001d, NMNP PAC 1984) (NatureServe, 2015). It also occurs in scattered ponderosa pine and Douglas fir woodlands in the Sacramento Mountains. All habitats occur on the Permian-age Yeso Formation and are associated with strata that produce gypseous, sandy loam soils, often with loose limestone gravel and cobble (USFWS 2001). Populations have hundreds to thousands of separate clumps of plants (USFWS, 2001).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		872		Large-fruited sand-verbena		Abronia macrocarpa		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		28.1		30.40		Not applicable		no		no		no		yes		Documented wild populations occur in acid, relatively infertile sandy soils derived from Carrizo Sand, Sparta Sand, and Queen City Sand. Soil composition analyses from 2 sites in Leon and Freestone counties had a range of 90.4-92.8% sand,4.2-6.2% clay, and 3.0-3.4% silt. Terrain is nearly level to gently sloping at elevations from 360-450 feet (EPA, 2016). Occurs in deep, well-drained sands, sometimes on actively blowing sand dunes, within a post oak-grassland mosaic vegetation type. The species is one of many herbaceous plants that temporarily dominate these bare sands during spring (NatureServe, 2015). Soils are relatively infertile and unstable; water availability is low and unreliable; and temperatures are extreme and variable both diurnally and seasonally (USFWS, 1992).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		873		San Mateo thornmint		Acanthomintha obovata ssp. duttonii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		16.8		5.20		0.33		yes		no		no		no		Serpentine grasslands with heavy clay inclusions in the rocky serpentine soil. Reported from grassy slopes, and from shallow depressions and vernal pools at < 300 m elevation  (NatureServe, 2015). The specific soil habitat in which Acanthomintha obovata ssp. duttonii occurs is apparently extremely limited (N. McCarten, in /itt., 1998). The deep clay soils appear to have a low calcium/magnesium ratio (due to low levels of calcium along with high levels ofmagnesium), high percent moisture (with a broad range between field capacity and permanent wilting point), and high cation exchange capacity (McCarten I 986a) (USFWS, 1998).		Yes		Yes		No		Yes		No		None		No		Excluded due to very low overlap.  

		875		Sensitive joint-vetch		Aeschynomene virginica		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		47.3		39.29		Not applicable		no		no		no		yes		Majority are found in natural tidal marsh habitats, but also a few documented cases of a pocket marsh wetland, edge of a moist soybean field, and a mowed grassy strip between a manmade drainage channel and dirt road (EPA, 2016). Usually grows within 2 m of low water mark on raised banks in peaty, sandy or gravelly substrates. Salinity of one site in New Jersey ranges from 0.7 to 0.8 ppt with an average pH of 4.4. In North Carolina, A. virginica has been found in a few ditches and wet fields, but these are not considered stable populations. Associated species include Zizania aquatica, Petlandra virginica, Pontederia cordata, Bidens laevis, Polygonum arifolium, P. saggitatum, and Leersia oryzoides (NatureServe, 2015).		No		Yes		Yes		Yes		Yes		flowing wetland		Yes		PULA 5 (dicot, wetland) and PULA 7 (dicot, flowing wetland), high overlap

		876		Sandplain gerardia		Agalinis acuta		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		25.6		10.50		Not applicable		no		no		no		yes		This species typically occurs on dry, sandy, poor-nutrient soils of sparsely vegetated sandplain environments and serpentine barrens, whose harshness may eliminate potentially competitive species (USFWS, 1989). It is dependent on periodic disturbance that maintains an open habitat. The soils are nutrient-poor, usually acidic, and excessively drained. An underlying factor common to all sites is the lack of competition from other species - a factor imposed by conditions that include extremely nutrient-poor, and sometimes minerally toxic, soils and regular or sporadic disturbance. Fire has played a role in maintaining open habitat at a number of Agalinis acuta sites (NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		878		Kearney's blue-star		Amsonia kearneyana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		0.1		0.06		Not applicable		yes		no		no		no		There are two distinct habitats: open woodland on unconsolidated slopes of over 20 degrees, and canyon bottoms in full sun to partial shade. While once thought to only occupy canyon bottoms, it is now known that this is secondary habitat for the species, with most subpopulations being located on steep, dry, and open woodland-dominated slopes. Soil types are unknown; elevation range is 3,600-6,000 ft (EPA, 2016). Occurs in two disturbance-prone environments: Open unconsolidated slopes and intermittent stream beds (USFWS, 2013).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		879		Morro manzanita		Arctostaphylos morroensis		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-9		31.1		9.10		2.62		no		yes		no		no		Inhabits soils derived from ancient sand dunes. Found in nearly pure stands on steep slopes, especially on north exposures. On low-moderate slopes, found in association with coastal dune scrub, maritime chaparral, and coast live oak woodland communities; < 200 m elevation. (NatureServe, 2015). Development of climax, closed-canopy chaparral stands has an adverse effect on populations of A. morroensis by precluding expansion into otherwise suitable habitat. Arctostaphylos morroensis is primarily found on Baywood fine sand soils (ancient wind-blown beach sands), though small stands have also been documented on Santa Lucia shaley clay loam (Soil Conservation Service 1958, McGraw 2005) (USFWS, 2013).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		881		Marsh Sandwort		Arenaria paludicola		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		27.1		15.80		Not applicable		no		no		no		yes		Inhabits freshwater marshes from close to sea level to 450 m elevation. Plants have been found in areas with shallow standing water and with no standing water. Substrates are saturated, acidic, organic bog soils. Sensitive to disturbance; specialized habitat and wetlands are vanishing (NatureServe, 2015). Shady or filtered light conditions may inhibit the growth of Arenaria paludicola (USFWS, 1998).		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland), high overlap

		884		Welsh's milkweed		Asclepias welshii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		0.4		0.12		Not applicable		yes		no		no		no		The soil supporting A. welshii is unconsolidated aeolian sand on active dunes while the surrounding habitat is either vegetated, stabilized sands, sandstone slickrock, or various exposed shales and other fine grained exposed geologic rock types or their finer grained developed soils.  Found on coral pink sand dunes in sagebrush, juniper, and ponderosa pine communities at 1700 to 1900 meters. Occupies both the crest and lee slopes of dunes, adjusting readily to changes in depth of the sand. (Welsh et al. 1993). Widespread germination in the wild appears to be triggered by multiple heavy rainfall events in a season. Germination and survival of seedlings grown under greenhouse conditions were negatively affected by low moisture conditions.  However, established plants are considered drought tolerant because of their deep taproot and extensive rhizome structure (Palmer 1999). Populations of A. welshii occur in a plant community dominated by sand mulesears (Wvethia scabrida var. attenuata) with prominent groves of ponderosa pine (Pinus Donderosa) and clumps of Gambel oak (Quercus gambelii). (USFWS, 1992; USFWS, 2015; NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and low overlap with critical habitat.

		885		Applegate's milk-vetch		Astragalus applegatei		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		13.1		5.60		Not applicable		no		no		yes		no		Inhabits flat seasonally moist remnants of alkaline floodplain grasslands of the Klamath Basin, at about 1250 meters. The substrate is poorly drained fine silt loam (an underlying hardpan impedes drainage). Prior to irrigation and water control along the Klamath River, periodic flooding probably limited the dominance of other species and provided openings for establishment of Astragalus applegatei (NatureServe, 2015). This species is limited to a very specific soil regime resulting in a very specific habitat type. The vegetative community in which Applegate’s milk-vetch sites occurs is classified as interior alkali grassland (TNC 1999). Soils in typical Applegate’s milk-vetch habitats are characterized as being gray in color, slightly alkaline, with a shallow water table and groundwater with a relatively high salinity due to periodic flooding and evaporation (TNC 1999). The soils on these sites belong to the Henley, Laki, and Poe series with inclusions in the Calimus series, and are very deep, coarse-loamy, mixed superlative, mesic Haplic Durixeroll (TNC 1999). A weakly developed duripan at 127 to 254 inches is usually present and accounts for the pooled surface water during the spring at most sites (TNC 1999) (USFWS, 2009).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		886		Coachella Valley milk-vetch		Astragalus lentiginosus var. coachellae		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		17.6		11.40		0.43		yes		no		no		no		Sandy areas in washes and sometimes on dunes in creosote bush scrub or in blow sand areas around valley margins (NatureServe, 2015). Astragalus lentiginosus var. coachellae is strongly affiliated with active, stabilized, and shielded sandy substrates (Sanders and Thomas Olsen Associates 1996). Most of the sandy habitat suitable for A. lentiginosus var. coachellae is generated from aeolian sand derived from alluvial fans and floodplains. The distribution, maintenance, and morphology of sand dunes in the Coachella Valley that support A. lentiginosus var. coachellae depend upon adequate sand sources and an intact aeolian sand transport system that is not blocked by structures or windbreaks. Active sand dunes are an important habitat type for Astragalus lentiginosus var. coachellae and are generally characterized as almost barren expanses of moving sand where few perennial shrub species survive. Astragalus lentiginosus var. coachellae also occur in localized patches of aeolian sand or along active washes that are, in some cases, fairly distant from large dunes or sand field areas (USFWS GIS data) (USFWS, 2009). Astragalus lentiginosus var. coachellae is found on loose windblown sands in dunes and flats, and in sandy alluvial washes. This species requires suitable flooding regimes to transport unconsolidated sands from rivers and tributaries to the alluvial fans (USFWS, 2004).		Yes		No		No		NA		NA		Sandy/sand dune species (runoff exposure not relevant)		No		Excluded due to very low overlap with range and critical habitat. Species also has habitat modifier that limits exposure.

		887		Fish Slough milk-vetch		Astragalus lentiginosus var. piscinensis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		10.0		1.55		0.75		no		yes		no		no		This taxon occurs in alkali flats in Spartina-Sporobolus (cord grass and dropseed) plant associations and in the transition zone between Spartina-Sporobolus and Distichlis-Chrysothamnus (salt grass and rabbit brush) plant associations. Soils are loamy fine sands, usually with an alkali crust. The plants are typically found along spring-fed wetlands on the borders of a slough. This species is absent from nearby lower, wetter habitats. (USFWS, 2009; NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		888		Heliotrope milk-vetch		Astragalus montii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		10.9		5.80		Not applicable		no		no		yes		no		The habitat of A. montii is high elevation, 3,200 to 3,352 meters (10,500 to 11,000 ft), limestone barrens derived from the Flagstaff Geological Formation. The species habitat type is an inclusion within a subalpine mixed grass-forb plant community with scattered stands of subalpine fir (Abies lasiocarpa) and Engelmann spruce (Picea engelmannii) krummholz. (USFWS, 1995)		Yes		No		No		NA		NA		High elevation species		No		Excluded due to habitat modifier. Overlap with range is medium but very low for critical habitat.

		889		Encinitas baccharis		Baccharis vanessae		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-11		9.3		3.64		1.58		no		yes		no		no		Occupies steep slopes on sandstone and volcanic (1 site) substrates in fairly open southern maritime chaparral and dense mixed chaparral communities. Occurs at 60 - 335 m elevation (NatureServe, 2015). Observations suggest that Baccharis vanessae is not able to compete with taller, leafier shrubs such as Arctostaphylos spp. (manazanita) and Ceanothus spp., (ceanothus) or that it is a short-lived plant (KEA 1999, p. 15). Baccharis vanessae appears to be a pioneer species that increases in numbers after disturbance, such as fire, that opens up the chaparral canopy (Messina 2001, pp. 2–3; CNDDB 2011, EOs 17 and 18). Overall, B. vanessae appears to increase in numbers in burned areas following fire events. Baccharis vanessae has been observed to occur on the following soil types: Cieneba series, Corralitos loamy sand alluvial Huerhuero, San Miguel Exchequer, granitic, andesite rock outcrops, and soils derived from acid igneous rock (CNDDB 2011) (USFWS, 2011).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		891		Decurrent false aster		Boltonia decurrens		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		83.4		70.83		Not applicable		no		no		no		yes		It colonizes periodically disturbed riverine moist soil habitats (Smith et al. 2005). In general, sites where the species is successful in reproducing sexually and maintaining a self-sustaining population are characterized by moist, sandy soil and regular disturbance, preferably periodic flooding, which maintains open areas with high light levels. Analysis of 19th-century habitat data taken from herbarium sheets indicates that natural habitat was the shores of lakes and the banks of streams, including the Illinois River. In these habitats, regular flooding prevented succession, allowing sunlight to reach the seedlings. Boltonia decurrens is still found in these occasional natural habitats, but it is now primarily restricted to disturbed lowland areas, where it appears to be dependent on human activities (mowing, cultivation) for survival. Although prolonged flooding by extremely turbid water can damage a population (US Fish and Wildlife Service, 1990), the species is extraordinarily flood tolerant (Stoecker, Smith and Melton, 1995) and is known to survive several months of complete inundation by relatively clear groundwater (Smith, 1990). The palustrine habitat is characterized as forested wetland and herbaceous wetland (NatureServe, 2015). As many as 11 plants have been observed to grow from a single stem of the previous year, giving a 2-year-old wild population a definite clumped appearance (USFWS, 1990).		No		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 5 (dicot, wetland) and PULA 7 (dicot, flowing wetland), high overlap

		892		Florida bonamia		Bonamia grandiflora		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		42.9		35.16		Not applicable		no		no		no		yes		Bonamia grandiflora is a scrub endemic of central Florida. All of its known populations occur within or near scrub or on the edge of scrub habitat in the white sands associated with the ancient Pleistocene dune systems of the central ridge system (Ward 1979). These sands are of the St. Lucie-Paola complex, highly porous, acidic (4.5 to 6.0) and containing few nutrients (Wunderlin et al. 1980). This substrate is associated with a sand pine scrub vegetation consisting of evergreen scrub oak (Quercus myrtifolia and Q. germinata) and sand pine (Pinus clausa) with openings between the trees and shrubs occupied by lichens and herbs. The openings are cleared by infrequent fires or by mechanical disturbance. Bonamia grandiflora is also known to live in disturbed areas near roadways and clearings caused by logging operations (50 FR 42068). This species is not found on altered soils such as the clay applied to logging roads (Miller 1989). As the scrub community reaches maturity, encroachment and shading from overstory pines and oaks cause the decline of this species as well as other associated endemics (Wunderlin et al. 1980). It seems that this species prefers an open canopy in full sunlight in order to avoid competition from the surrounding shrubs. For example, in Ocala NF, the Bonamia grows in a variety of growth stages of sand pine, but flowers profusely only in the open, sunny conditions of regeneration stands, and sparsely if at all in older stands. (USFWS, 1999)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		898		Tiburon paintbrush		Castilleja affinis ssp. neglecta		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		22.6		13.90		2.33		no		yes		no		no		Three scattered colonies of the occurrences of Castilleja affinis ssp. neglecta in Marin County occur on the Tiburon peninsula. Castilleja affinis ssp. neglecta occurs in serpentine bunchgrass communities typically on north to west facing slopes. Castilleja affinis ssp. neglecta grows on open, rocky, serpentine slopes within the serpentine grassland communities, between about 75 and 400 meters in elevation in Napa, Marin, and Santa Clara Counties (Service 1998, Safford et al. 2005, LSA 2007, CDFG 2010). Seed germination occurs in January or February and seems to be induced by leaching and low temperatures (5 to 15 degrees Celsius or 45 to 59 degrees Fahrenheit) (Martin 1989). Castilleja affinis ssp. neglecta parasitic attachment increases water and mineral supply. Though the parasitic relationship is not obligate (hemiparasitic), benefits to species of Castilleja from the parasitic habit are manifested in increased vigor with more branching, greater height, and earlier flowering (Heckard 1962). Heckard (1962) showed that a host plant is beneficial to Castilleja affinis spp. neglecta and increases the species’ chance for survival. (USFWS, 1998; USFWS, 2012)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		901		Pygmy fringe-tree		Chionanthus pygmaeus		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-10		45.3		37.79		Not applicable		no		no		no		yes		Pygmy fringe tree inhabits excessively drained sandy soils on central Florida’s LWR (and historically on the Mount Dora Ridge, Orange County).  This species is found on low- nutrient St. Lucie fine sand soil which is subject to rapid drying (Wunderlin et al. 1981), as well as other dry sand soils.  Pygmy fringe tree occurs primarily in scrub as well as high pine, dry hammocks, xeric hammocks, and transitional habitats.  It is abundant at a few sites, where it may form thickets along with evergreen oaks and other shrubs such as tallow wood, silk bay, and scrub hickory.  In some locations, it may be the dominant plant while in others it may be codominant or subdominant (Wunderlin  et al. 1981).  At Carter Creek, where it is relatively abundant, it is scattered among turkey oaks.		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), high overlap

		902		Howell's spineflower		Chorizanthe howellii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		0.0		0.15		0.29		yes		no		no		no		Chorizanthe howellii prefers coastal dunes and adjacent sandy soils of coastal prairies from sea level to 37 m. The preference of this species for vegetation gaps or sparsely-vegetated areas onsandy substrate allows seedlings to establish in areas that are relatively free from other competing native species. In coastal dunes, it is associated with sand verbena, Abronia latifolia, and Menzies' wallflower, Erysimum menziesii. In coastal prairie habitat, it is associated with two alien grasses, sweet vernalgrass, Anthoxanthum odoratum, and velvetgrass, Holcus lanatus, and two species of special concern, Mendocino coast paintbrush, Castilleja mendocinensis, and Northcoast phacelia, Phacelia insularis var. continentis (FWS, 1997). (USFWS, 2011; NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		903		Monterey spineflower		Chorizanthe pungens var. pungens		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		50.7		38.21		14.08		no		no		no		yes		Chorizanthe pungens var. pungens is found scattered on sandy soils within coastal and near-coastal dune, coastal scrub, grassland, maritime chaparral, and oak woodland communities. Found in open areas: openings between shrubs, roadsides, firebreaks, and a heavily disturbed firing range. This plant occurs in areas of relatively mild maritime climate, characterized by fog and winter rains. The fog helps keep summer temperatures cool and winter temperatures relatively warm, and provides moisture in addition to the normal winter rains. Other plants associated with this species include beach-bur (Ambrosia chamissonis), coastal sagewort (Artemisiapycnocephala), and mock heather (Ericameria ericoides). (USFWS, 1998; NatureServe, 2015)		Yes		No		No		NA		NA		Sandy/sand dune species (runoff exposure not relevant)		Yes		PULA 1 (drift only, dicot), high overlap with range and medium overlap with critical habitat.

		904		Florida golden aster		Chrysopsis floridana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		45.2		29.41		Not applicable		no		no		no		yes		Inhabits sand pine scrub with exposed sunny openings or occurs on the ecotonal edges of scrub. (NatureServe, 2015). It prefers open, sandy areas within the sand pine scrub community (USFWS 1999). They have been found growing in the ecotone between scrub and other communities. Historically, C. floridana was known to occur in scrub habitat on coastal dunes, and was reintroduced to this habitat type at Fort Desoto County Park. Soils are excessively drained and characteristic of sand pine scrub, such as Archbold fine sands, St. Lucie fine sands, Lakewood fine sands, Duette fine sands, and Pomello fine sands (Wunderlin et al. 1981). All of these soils are extremely nutrient-poor and well-drained and are composed primarily of siliceous sand (EPA, 2016). Plants that occupy open sandy areas in scrub habitat rely on periodic fire to prevent canopy closure (USFWS, 2009). It behaves as a colonizing species by invading areas of sunny, bare sand (USFWS, 1988).		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		905		Pitcher's thistle		Cirsium pitcheri		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		55.0		32.61		Not applicable		no		no		no		yes		Cirsium pitcheri occurs most prominently in Michigan, occurring in 18 counties along the shorelines of Lakes Michigan, Huron and Superior (Nepstad 1981). In Wisconsin, the species currently exists in eight sites in four counties on the Lake Superior shoreline (Alverson 1981). The species occurs at seven extant sites along Lake Michigan in Indiana (IN NHP 1989), but has been extirpated from Illinois (Sidle 1987, White 1981). It is also known from roughly 12 extant sites in Ontario, including a population on the shoreline of Lake Superior (Keddy and Keddy 1984, Keddy 1988).Pitcher's thistle is a regional endemic restricted to the dune habitats in the western Great Lakes region (USFWS 1987, Dobberpuhl and Gibson 1987, Keddy and Keddy 1984, Loveless 1983, Guire and Voss 1963). The species is a colonizer on open dune ridges, dune blowouts, and along disturbed sites in sand dunes, but is found on stabilized grassy sand terraces, sandy gravel flats and dune valleys as well (Loveless 1983). In all habitat types, however, the species appears to establish itself only in very open, sandy soil (Loveless 1983).McEachern et al. (1989) described the habitats associated with the lakeshores as: 1) extremely exposed open communities on lake level foredunes and dune bluff edges dominated by Ammophila breviligulata, 2) transitional communities dominated by three dune grasses, A. breviligulata, Calamovilfa longifolia and Schizachyrium scoparium, and 3) stabilized inland blowouts characterized by S. scoparium/C. longifolia codominance and moderate vegetation and litter accumulation. These three habitat types mark a successional gradient, in which A. breviligulata, adapted to high rates of sand deposition occurring in the shoreline habitats, is replaced by the more competitive C. longifolia and finally, S. scoparium in progressively stable inland areas (McEachern et al. 1989). Associated with this change in dominant vegetation along a shoreline to inland transect, there is an equally significant reduction in the percentage of bare ground. This amount of bare ground is apparently significant, for it is in the most stable, S. scoparium dominated areas that C. pitcheri is the least abundant (McEachern et al. 1989).In Michigan, C. pitcheri is most common along the northern and northeastern shore of Lake Michigan, although small populations are known from the southeastern shores of Lake Michigan and northern Lake Huron (Crispin and Penskar 1990). A few populations also occur along Lake Superior. Cirsium pitcheri typically grows in association with Ammophila breviligulata, Schizachyrium scoparium, Arabis lyrata, Arctostaphylos uva-ursi, Calamovilfa longifolia and Agropyron dasystachyum (Crispin and Penskar 1990, MI NFI 1990). At disturbed sites, Asclepias syriaca may be present (Crispin and Penskar 1990).At Sleeping Bear Dunes National Lakeshore in Michigan, the species is apparently doing well, even in the intensely utilized areas around the marina (Hazlett and van de Kopple 1983). A recent survey by McEachern et al. (1989) found that C. pitcheri was occupying much of its potential habitat: foredunes, blowouts, dune ridges, valleys and slopes. Although C. pitcheri was least common from the backslopes of inland dunes, localized populations were found there as well.On the Manitou Islands portion of Sleeping Bear Lakeshore, plants have been found on perched (260 feet above Lake Michigan, on glacial moraines) and coastal dunes. McEachern et al. (1989) found that plants growing on the dunes of South Manitou Island appeared more stunted and were more dispersed than those on the mainland, possibly reflecting the harsher environment of the island. Associates on a gravel lag behind a coastal dune complex at Dimmick's Point on North Manitou Island include Agropyron dasystachyum, Schizachyrium scoparium, Anemone multifida, Artemisia caudata, Betula papyrifera, Campanula rotundifolia, Carex garberi, Thuja occidentalis and Zygadenus glaucus with an overstory of Betula papyrifera. Associates in a dune blowout on South Manitou include Schizachyrium scoparium, Anemone multifida, Arctostaphylos uva-ursi, Arenaria stricta, Aster sp., Calamovilfa longifolia, Coreopsis palmata, Equisetum hyemale, Ostrya virginiana, Polygonatum pubescens, Prunus virginiana, Trientalis borealis, Trillium grandiflorum, Viburnum acerifolium, Viola canadensis and Viola sp. (Hazlett and van de Kopple 1983). For additional habitat information pertinent to Sleeping Bear National Lakeshore, see McEachern et al. (1989), Hazlett (1986) and Loveless (1983).At Grand Sable Dunes within the Pictured Rocks National Lakeshore of Michigan, McEachern et al. (1989) found the populations occupying dune and blowout habitats ranging from the dune bluff inland to wooded areas. In contrast to Sleeping Bear, populations were scattered and were far less abundant. For habitat information concerning populations at Pictured Rocks National Lakeshore, see McEachern et al. (1989).Within the state of Indiana, plants have been observed on dunes, foredunes, blowouts and beaches along Lake Michigan (IN NHP 1989). At the Indiana Dunes National Lakeshore, Bowles et al. (1985) found Cirsium pitcheri restricted to early and mid-successional blowouts on the high dunes adjacent to Lake Michigan. It appeared to be absent from the first foredune. Sites were extremely well-drained and support sparse dry sand prairie-like communities (Bowles et al. 1985). A recent survey of the site by McEachern et al. (1989) produced similar conclusions. In all, six small populations were found, all on the steep, lakeward-facing slopes or grassland blowouts of the secondary dunes. No plants were observed on the beach and foredune complexes still rebuilding since the high-water levels of 1986 and 1987.Dobberpuhl and Gibson (1987) stated that in Wisconsin, the plant is found in three habitats: (1) dry sand of partially-stabilized dunes along Lake Michigan, (2) dry, open areas of loose sand (sand blowouts) behind the main foredune and infrequently on (3) low, moist to wet beaches. Colonies thrive best in situations where the dunes are somewhat stabilized, in various slope aspects and degrees of steepness. Two populations in Wisconsin are at the mouths of creeks, where continual sand deposition from the creeks provides new habitat and increasing site longevity (WI NHP 1990, Dobberpuhl and Gibson 1987). Associated plants species in Wisconsin include Agropyron dasystachyum, Calamovilfa longifolia var. magna, Elymus canadensis, Ammophila breviligulata, Agropyron trachycaulon, Artemisia caudata, Lathyrus maritimus, Oenothera parviflora, Potentilla anserina and Solidago gillmani (WI NHP 1990, Alverson 1979, Johnson and Iltis 1963).In Canada, C. pitcheri is found only in Ontario on sandy beaches and dunes of the shores of Lake Huron and Georgian Bay (Moore and Frankton 1974) and Lake Superior (Keddy and Keddy 1984, Keddy 1981). At Lake Superior sites in Pukaskwa National Park, plants grow approximately 1-2 meters above the lake level on gently sloping sand beaches in three distinct habitats: 1) grass (dominated by Ammophila breviligulata and Equisetum variegatum), 2) debris (dominated by Prunus pumila and Festuca saximontana) and 3) shrub (dominated by Juniperus horizontalis and Arctostaphylos uva-ursi) (Keddy and Keddy 1984, Keddy 1981). Most plants (79%) were found in the grass habitat, with 21% growing in the debris habitat. Less than 1% were found in the shrub habitat (NatureServe, 2015). The Pitcher’s thistle (Cirsium pitcheri), also known as dune thistle, is a Great Lakes endemic that is typically found on open beaches and grassland dunes and occasionally on lag gravel associated with the shoreline dunes. The Service listed Pitcher’s thistle as a threatened species under the Act on July 18, 1988 (USFWS 2002). Pitcher’s thistle is one of a few plant species endemic to the post-Wisconsinan Great Lakes sand dunes. It is found most frequently in the near-shore plant communities where it colonizes patches of open, windblown areas of the landscape. The species gradually declines locally as the density of vegetation and ground litter increases through plant succession and in areas heavily used by people. Pitcher’s thistle density peaks in mid-successional habitats and requires 70% open sand for successful seedling establishment and survival (McEachern 1992). Healthy populations of Pitcher’s thistle are an indication of the general well-being of dune ecosystems. No species is known to depend completely on Pitcher’s thistle. However, the rust, Puccinia laschii, that is sometimes found on adult Pitcher’s thistle leaves may be host-specific, and therefore, dependent on it (Saville 1970). In addition, Pitcher’s thistle is a food (pollen, nectar, and seed) source for many organisms (Keddy and Keddy 1984; Loveless 1984).

Pitcher’s thistle depends on the geomorphic processes that maintain dune systems to create sparsely vegetated habitats where successful population growth can occur. Populations are prone to extirpation due to successional change, erosional loss, and catastrophic events depending on their location. A shifting mosaic of dune processes on a large dune system landscape can ensure this species’ persistence as long as seed is available to disperse to existing or newly created adjacent suitable habitats. For a particular occurrence of Pitcher’s thistle to survive, disturbance must be frequent enough to prevent extirpation from succession and infrequent enough to allow juveniles to reach maturity; thus, the Pitcher’s thistle life history is finely tuned to a specific disturbance regime (McEachern 1992). Disturbances may eliminate local occurrences, but as long as those disturbances are not synchronous throughout the landscape and occurrence creation exceeds decline, the species will persist (Pavlovic 1994).		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		906		Sacramento Mountains thistle		Cirsium vinaceum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		3.2		1.14		Not applicable		no		yes		no		no		Inhabits moist banks of streams, wet meadows, and other moist areas. Remaining populations are mostly in the vicinity of springs flowing out of limestone, where steep calcium carbonate deposits have formed. These receive less grazing and trampling than the surrounding flat areas and have provided a refuge for the species. The environmental specificity is moderate; it is an obligate wetland species that is dependent on streams or springs (NatureServe, 2015). It is endemic to elevations between 2,460 and 3,020 m. It is a wetland-obligate species inhabiting saturated alkaline soils in valley bottoms. Many of the travertine deposits are covered with dense patches of C. vinaceum to the point of being nearly a monoculture of this species (Thomson 1991). Thistle habitats occur in mixed conifer forests and open valleys (USFWS, 2010).		No		Yes		No		Not scored		Not scored		None		No		Excluded due to low overlap.  

		907		Pigeon wings		Clitoria fragrans		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		43.4		39.73		Not applicable		no		no		no		yes		Widely scattered in undisturbed clearings of xeric sandhill and scrub communities on well-drained upland soils. END SUMMARY. Suzanne Cooper of the Florida Natural Areas Inventory (unpublished FNAI data) reports that C. fragrans is more commonly found in the sandhill or sandhill/scrub ecotones than in the scrub proper, which is contrary to published reports. Sandhill typically occurs on rolling hills of yellowish sand with a longleaf pine/turkey oak overstory (bluejack and/or sand live oak may also be dominant) and a ground cover of numerous herbs dominated by wiregrass. The white sand scrub is generally found with an overstory of scattered pines (sand, slash or longleaf), a middle layer of scrub oaks, several ericaceous shrub species and saw palmetto, and a thin layer of many herbaceous or dwarf shrub species (Duever 1983). Clitoria is typically found in undisturbed clearings in the scrub but also occurs in very open scrub as well (Kral 1983).  (NatureServe, 2015). Pigeon wings occurs in a range of xeric upland habitats on the Lake Wales, Winter Haven, and Bombing Range Ridges and on xeric upland sites west of Bombing Range Ridge within APAFR.  On the southern third of the LWR (i.e., the part within Highlands County), it occurs primarily in sandhill and oak-hickory scrub (Menges et al. 2007b).  On APAFR, it occurs primarily in sandhill and oak scrub (S. Orzell, APAFR, pers. comm. 2008).  Pigeon wings is a soil generalist, occurring on a yellow, white, and gray sands (Menges et al. 2007b; S. Orzell, pers. comm. 2008).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		910		Cochise pincushion cactus		Coryphantha robbinsorum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		6.6		3.61		Not applicable		no		yes		no		no		Inhabits grey limestone hills within a semidesert grassland, with small shrubs, other succulents, and grama grasses (NatureServe, 2015). Found only on one type of high-calcium limestone outcrop in the Mexican Highland vegetation community at elevations of 1,280-1,433 meters (4,200 feet). Soils are thin with a soil crust of lichens, mosses, and algae, and bedrock is very near the surface at occupied sites. Plants tend to be in the open, not underneath other plants. Overall vegetation at occupied sites is sparse (USFWS, 2016). The soils are low in nutrients, with a pH of 7.9 to 8.0. Plants require well-drained substrates and grow in full sunlight. Within their limited habitat (10-16 sq. km), the plants are found scattered, with a few dense clumps ranging from 100-1,000 individuals (Zimmerman 1985) (USFWS, 2007).		Yes		No		No		NA		NA		Xeric habitat (runoff/erosion exposure not expected)		No		Excluded due to low overlap. Species also has habitat modifier that limits exposure.

		911		Pima pineapple cactus		Coryphantha scheeri var. robustispina		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		3.2		1.78		Not applicable		no		yes		no		no		Coryphantha scheeri var. robustispina is typically found in open areas within the Sonoran Desert-scrub and desert-grassland vegetation types and in areas transitional between these vegetation communities. Routson (2003, p. 3) found that individuals of C. scheeri var. robustispina within the Altar Valley occurred most frequently in disclimax (displaced climax due to disturbance) desert-grassland among woody vegetation on well-drained soils. Many studies describe the subshrubs Zinnia species (desert zinnia), Gutierrezia sarothrae (snakeweed), Isocoma tenuisectus (burroweed), and Eriogonum spp. (buckwheat) as common associates. Schmalzel (2000c, p. 2) noted greater rates of mortality among C. scheeri var. robustispina occurring under the canopies of Prosopis velutina (velvet mesquite). Similarly, Kidder (2014, entire) found occupied sites were characterized by overall high incoming solar radiation (Kidder 2015, p. 110). McPherson (2002, p. 3), however, found individuals occur more frequently under the canopy of perennial plants than at a distance of at least 1 m (3.28 ft) from the canopy edge. (USFWS, 2018a)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		913		Terlingua Creek cat's-eye		Cryptantha crassipes		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		2.6		0.16		Not applicable		yes		no		no		no		Low hills and gentle slopes composed of a platy, yellowish limestone formation with a high level of clay and gypsum. These areas are nearly devoid of vegetation due to the gypsum soils and the very dry nature of the site. (NatureServe, 2015). The Terlingua Creek cat’s—eye grows on xeric, barren, gypsiferous, low rounded hills and gentle slopes composed of small platelets of silty limestone in the Trans-Pecos shrub savannah. Site elevations vary from 3,150 to 3,450 feet. Vegetation cover is less than 10% (USFWS, 1993).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		914		Okeechobee gourd		Cucurbita okeechobeensis ssp. okeechobeensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		16.4		10.60		Not applicable		no		no		no		yes		Originally found in swampy forests and hammocks on muck soils. Today, this species is restricted to disturbed areas that are not cultivated, such as ditch banks and wet road shoulders. It is sensitive to changes in hydrology and freezing. (NatureServe, 2015). Occurs at Lake Okeechobee and the other along the St. Johns River; limited to areas along the shoreline and a few islands in the lake and along the St. Johns River. Inhabits open organic soils exposed by low water levels (EPA, 2016). The gourd is ephemeral by nature, often only growing when habitat conditions are favorable, and its growth habit of climbing amongst the tree canopy precludes the ability to count individual plants. This subspecies employs a strategy of growing on open organic soils exposed by low water levels with little to no competition, producing numerous seeds with somewhat long viability, and experiencing vegetative decline when competition increases or water levels rise (Moyroud 2009b) (USFWS, 2009). The gourd readily climbs any plant that will provide a trellis; in both Lake Okeechobee and the St. Johns River, the Okeechobee gourd grows on elderberry (Sambucus canadensis) and buttonbush (Cephalanthus occidentalis). Around Lake Okeechobee, the gourd is frequently associated with alligator nests. These disturbed sites provide areas where competition is reduced and elevated areas that promote the growth of elderberry, button bush, and other erect bushes and shrubs. Around Lake Okeechobee, the gourd relies on pond apple trees to support its vines above rising water levels during the wet season.		No		Yes		No		Not scored		Not scored		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		920		Leafy prairie-clover		Dalea foliosa		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		49.6		34.80		Not applicable		no		no		no		yes		Occurs in Tennessee and Alabama in open, thin-soiled limestone glades and limestone barrens. In Tennessee, the plants occur on wet calcareous barrens and moist prairies or cedar glades, usually near a stream or where some seepage from limestone provides seasonal moisture. Associates in these habitats are rose-pink (Sabatia angularis), and black-eyed Susan (Rudbeckia triloba). The species is disjunct in Illinois, where it is restricted to thin-soiled (< 4.5 dm), wet or moist, open dolomite prairies on river terraces in the northeastern part of the state. The plants require full sun and low competition for optimum growth and reproduction; periodic fire is needed to maintain these conditions. (NatureServe, 2015). Occurs in shallow silt to silty clay loams over flat, often fractured horizontally bedded limestone or dolomite at 550-700 ft. elevation.		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		922		Beautiful pawpaw		Deeringothamnus pulchellus		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		24.5		16.40		Not applicable		no		no		no		yes		The species occurs in two disjunct locations in central and southwest Florida.  It grows in xeric, mesic, and hydric pine flatwoods in western Charlotte and Lee counties and eastern Orange County.  Soils in these habitats are poorly drained, although slight elevations provide better drainage than surrounding soils that are wetter.  In Lee County, the pawpaw exists on Pine Island, where it occurs in pristine and modified flatwoods, on road edges, and on mowed lots.  In Charlotte County it is found in an area broadly known as the Charlotte Harbor flatwoods and includes sites along State Road 765 and FWC’s Cecil M. Webb Wildlife Management Area.		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), high overlap

		923		Rugel's pawpaw		Deeringothamnus rugelii		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-11		16.7		10.90		Not applicable		no		no		no		yes		Rugel's pawpaw occurs in flatwoods with an open canopy of slash pine (P. elliottii var densa) or longleaf pine. This species also occurs in pastures and in road and utility rights-of-way. It is found in mesic and wet flatwood enviroments, though one occurrence is known to occur in disturbed conditions. Soils that support this species are often deep, fine textured, poorly drained sand or sandy peats (USFWS, 2018). Fires limit the growth of larger shrubs that would otherwise compete with this species (USFWS, 1998).		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), high overlap

		924		Smooth coneflower		Echinacea laevigata		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		47.9		30.20		Not applicable		no		no		no		yes		Formerly, a plant of prairie-like habitats or oak-savannas maintained by natural or Native American-set fires. Now, primarily occurs in openings in woods, such as cedar barrens and clear cuts, along roadsides and utility line rights-of-way, and on dry limestone bluffs. Usually found in areas with magnesium and calcium-rich soils. Requires full or partial sun. Associated species include: Juniperus virginiana and Eryngium yuccifolium. This species is disturbance dependent (NatureServe, 2015). Smooth coneflower occurs in community types described by Schafale and Weakley (1990) as xeric hardpan forests and diabase glades or in Virginia dolomite woodlands or glades as described by Rawinski (1994). Optimal sites for smooth coneflower are characterized by abundant sunlight and little competition in the herbaceous layer (Gaddy 1991). Natural fires, as well as large herbivores, are part of the history of the vegetation in this species’ range (USFWS, 1995).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		925		Chisos Mountain hedgehog Cactus		Echinocereus chisoensis var. chisoensis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		0.2		0.02		Not applicable		yes		no		no		no		Inhabits Chihuahuan Desert grasslands or open, xeromorphic shrublands on unconsolidated gravelly fan and terrace deposits at moderate elevations (NatureServe, 2015). This variety is found on alluvial flats. These flats are unconsolidated Quaternary fan and terrace deposits at elevations of 1,950—2,250 ft. (650—750 m) (Heil, Brack, and Porter 1985). The soils are Aridisols eroded to rocky desert pavement (Heil and Anderson 1982a and 1982b) (USFWS, 1993).		Yes		Yes		No		Not scored		Not scored		None		No		Excluded due to very low overlap.  

		926		Ash Meadows sunray		Enceliopsis nudicaulis var. corrugata		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		5.5		1.39		Not applicable		no		yes		no		no		Enceliopsis nudicaulis var. corrugata occurs between 2,200 and 2,360 feet (ft) (671 and 719 meters (m)) above mean sea level and occurs across a broad range of Refuge habitats including occasionally moist alkaline soils, spring and seep areas, and dry desert washes (Morefield 2001, p. 1; BIO-WEST 2011, p. 113).  Enceliopsis nudicaulis var. corrugata most often occupies intermittently flooded to upland mesic Alkali Shrub-Scrub habitat in alkali-clay soil and is occasionally a component of Salt Desert Scrub and Desert Pavement (embedded, tightly packed gravel) habitats (BIO-WEST 2011, p. 113). (USFWS, 2011)		Yes		Yes		No		Not scored		Not scored		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		927		Santa Ana River woolly-star		Eriastrum densifolium ssp. sanctorum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		13.1		7.80		3.16		no		yes		no		no		Eriastrum densifolium subsp. Sanctorum thrives in open, well-lighted areas of sand alluvial terraces, where shrublands persist between infrequent flood events (Zembal and Kramer 1984, p. 8; Wheeler 1988, p. 3; Burk et al. 1998, p. 20). The perennial vegetative cover is relative low (seldcom over 50%); annual cover is also fairly low (Zembal and Kramer 1984, p. 4). This species is found in disjunct stands within this habitat and tends to occupy areas with slight disturbance (Zembal and Kramer 1984, p. 4). Eriastrum densifolium subsp. sanctorum is known to occur patchily on the higher floodplain terraces. E. d. ssp. sanctorum colonizes washed sand deposits created by sporadic stream flow action and its habitat is maintained by periodic flooding, scouring, and sediment deposition (Wheeler 1998, p. 16). It thrives in nutrient poor sands of early seral stage habitat that have more than 97% sand particles. Eriastrum densifolium subsp. austromontanum occurs at elevations from 1,200 to 1,800 m (4,000 to 8,000 ft). Most commonly associated perennial plants include Eriogonum fasciculatum, Eriodictyon trichocalyx, Croton californicus, and Lepidospartum squamatum (Zembal and Kramer 1985). (USFWS, 2010)		No		Yes		No		Yes		No		None		No		Excluded due to low overlap.  

		928		Parish's daisy		Erigeron parishii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		2.2		1.26		0.00		yes		no		no		no		Parish’s daisy is typically found associated with pinyon woodlands, pinyon-juniper woodlands, and blackbush scrub vegetation communities (Neel 2000, p. 162) from 3,842 to 6,400 feet (1,171 to 1,950 meters) in elevation (USFWS 2002, p. 78572).  It usually grows on rocky slopes, active washes, and outwash plains on substrate derived from limestone or dolomite with open canopy cover.  Some occurrences are found on a granite/limestone interface characterized by a granitic parent material overlain with an outwash of limestone materials (USFWS 1994, p. 43653).  At the Burns Pinyon Ridge Reserve and at an adjacent occurrence near Pioneertown, the species occurs on quartz monzonite soils with no apparent limestone alluvium (Neel 2000, p. 186). (USFWS, 2009)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		929		Scrub buckwheat		Eriogonum longifolium var. gnaphalifolium		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		42.1		36.21		Not applicable		no		no		no		yes		Scrub buckwheat occurs in oak-hickory scrub, turkey oak barrens, and sandhill vegetation communities on the Lake Wales Ridge from Highlands County north to Lake County. It is also found to a limited extent on the Mount Dora Ridge in the ONF in Marion County and on two parcels of private property in Orange County. Each of the vegetation communities where scrub buckwheat occurs evolved with periodic fire.  Demographic modeling suggests population viability is highest when fire return intervals are 5 - 20 years (Satterthwaite et al. 2002) . Scrub buckwheat occurs in several xeric plant communities that may be burned at intervals of 1-8 years for sandhill to 5-12 years for oak-hickory scrub.  On the ONF, scrub buckwheat occurs within actively harvested timber stands and habitats that are not managed specifically for timber production. (USFWS, 2018).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		930		Clay-Loving wild buckwheat		Eriogonum pelinophilum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		67.0		17.25		Not applicable		no		no		no		yes		Eriogonum pelinophilum is found in substrates derived from the Mancos Formation shales. Inhabits whitish, alkaline clay soils on Mancos shale. Vegetation is a sparse salt desert shrub community. Occurs at 1580 - 1950 m elevation. The entire area is typified by rolling adobe (clay) hills and flats. Generally, the plants are found in a sharply defined soil microhabitat with shadscale (Atriplex confertifolia), on mid to lower slopes of the hills. The soil types are part of the Billings Series, known for its fine texture and weak and unstable structure. These soils are calcareous throughout and in some places have visible accumulations of calcium carbonate or calcium sulfate (Cline et al. 1967). Because of the low moisture availability, communities in which E. pelinophilum occur are characterized by low species diversity, low productivity and minimal canopy cover. Eriogonum pelinophilum is codominant with other xerophytic shrubs or subshrubs such as shadscale, the rare Penstemon retrorsus, Castle Valley clover (Atriplex cuneata), mat saltbush, black sagebrush (Artemesia nova) and Xylorhiza venusta (Neely 1985, O'Kane 1985). The communities are apparently stable, climax associations, judging from the lack of invading species capable of dominating the sites. Densities range from 75 - 500 individuals per acre (180 per acre average) (NatureServe, 2015). Eriogonum pelinophilum plants are generally found within swales or drainages that are moister than surrounding areas (USFWS, 2009).		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot). High overlap with range and critical habitat.

		931		Loch Lomond coyote thistle		Eryngium constancei		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		26.6		13.80		4.18		no		yes		no		no		Eryngium constancei grows abundantly within the borders of the meadow-like bed of the Loch Lomond lake at an elevation of 853 m. Rain fills the lake bed in winter, but the water evaporates in spring and early summer, leaving a seasonal meadow-like area in which Eryngium constancei and other plants germinate, flower, and set seed. The volcanic soils of the lake basin, together with its particular hydrological characteristics and the surrounding topography, may account for the unique presence of this species. It lives in fragile vernal pool habitat. The environmental specificity is very narrow (NatureServe, 2015). Loch Lomond is a small, intermittent lake with a surface area of about 3.2 hectares (7 acres) at maximum inundation (U.S. Fish and Wildlife Service 1985). This wetland is classified as a Northern Volcanic Ashflow Vernal Pool (Sawyer and Keeler-Wolf 1995; CNDDB 2007) and is on Collayomi-Aiken-Whispering complex soils. The surrounding area is mountainous and supports a mixed forest. On Diamond Mountain, the pools where Eryngium constancei grows are shallow and spring-fed (CNDDB 2007); they are classified as Northern Basalt Flow Vernal Pools (Sawyer and Keeler-Wolf 1995; CNDDB 2007). The Dry Lake pool is at an elevation of 463 meters (1,520 feet) and is surrounded by Quercus douglasii (blue oak) woodland. (USFWS, 2009). Soils underlying Dry Lake are in the Sobrante-Guenoc-Hambright complex (USFWS, 2005).		No		Yes		Yes		Yes		No		None		No		Excluded due to low overlap.  

		932		Snakeroot		Eryngium cuneifolium		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		57.1		54.95		Not applicable		no		no		no		yes		Snakeroot is found in open sand gaps in rosemary habitats within the Lake Wales Ridge in Highlands County. Nearly every aspect of snakeroot's demography is affected by time-since-fire. The beneficial effects of fire are largely indirect, though removal of litter, competing vegetation, and ground lichens. Snakeroot is sensitive to shrub cover and is dependent on the gaps created between rosemary shrubs immediately after fires.  (USFWS, 2019)		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species overlaps with Lake Whales Ridge, may be covered by Vulnerable Species mitigation areas

		933		Menzies' wallflower		Erysimum menziesii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		29.1		23.40		2.54		no		yes		no		no		The habitats of the Monterey county populations differ from those of the northern California populations. The plants are generally distributed in clusters or patches. In northern California, the species occurs in northern foredune or dune mat community, on the flanks or crests of dunes, open sand areas, sparsely vegetated dunes, and the borders of lupine scrub. The plants can tolerate some sand movement. The associated vegetation community is composed of low-growing suffrutescent perennial and herbaceous native species. Common associates are beach sagewort (Artemisia pycnocephala), dune goldenrod (Solidago spathulata), coast buckwheat (Eriogonum latifolium), sand verbena, beach pea (Lathyrus littoralis) and seashore bluegrass (Poa douglasii). In Monterey County, the species occurs on coastal strand, close to the high tide line, but largely protected from wave action. The species has high exposure to strong wind, salt spray, and occasional wave action from storms and high tides. The substrate is loose sand lacking in organic matter and minerals. Associated species along the Monterey Peninsula include beach primrose (Camissonia cheiranthifolia), beach-bur, sea rocket (Cakile maritima), beach knotweed (Polugonum paronychia), sand verbena and iceplant. Monterey County habitats are relatively free of the invasive Ammophila arenaria (Fish and Wildlife Service 1997) (NatureServe, 2015). These habitats are not spatially fixed, and are subject to cycles of erosion, deposition, and re-establishment of plant communities over decades (USFWS, 1998).		Yes		No		No		NA		NA		Sandy/sand dune species (runoff exposure not relevant)		No		Excluded due to low overlap. Species also has habitat modifier that limits exposure.

		934		Ben Lomond wallflower		Erysimum teretifolium		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		10.9		5.80		0.66		no		yes		no		no		Inhabits inland pockets of sandstone-derived coarse sandy soils; these are uplifted ancient marine terraces persisting in a mountain range of volcanic origin. These coarse sands create drier soil conditions than those in the surrounding substrates and support unusual, open, park-like ponderosa pine woodland and northern maritime chaparral communities. The species occurs preferentially in loose, uncompacted sand in openings between scattered chaparral shrubs, at 200 - 400 m elevation (NatureServe, 2015). The Zayante sandhills is a unique habitat type that is comprised of outcrops of sandy soils derived from marine deposits. Suppression of natural fire regimes has led to habitat conversion via the encroachment of woody invasive and native species and invasive annual grasses (Brunette 1997, USFWS 1998). This encroachment has led to conversion of much of the existing open, sandy soil habitat required by E. teretifolium and other shade intolerant sandhills plants, resulting in the establishment of shade-providing species and a build-up of leaf litter. The poor recovery record for sandhills habitat suggests a fragile system where biotic and abiotic factors coevolved in delicate balance over long time periods (USFWS, 2008).		Yes		No		No		NA		NA		Sandy/sand dune species (runoff exposure not relevant)		No		Excluded due to low overlap. Species also has habitat modifier that limits exposure.

		935		Minnesota dwarf trout lily		Erythronium propullans		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		96.8		80.53		Not applicable		no		no		no		yes		E. propullans does “poorly in coarser soils” and may be restricted to areas underlain by Decorah shale bedrock, "probably because of the finer texture soils derived from this stratum” (N. Sather in litt. 2 July 2008, Sather 2009a). E. propullans typically occurs in “rich north-northwest or northeast-facing slopes dominated by maple-basswood stands and adjoining flood plains dominated by lowland hardwoods” (Sather 2009b:2) (USFWS, 2011). It is often found in circular clones or colonies. Sites are associated with streams or abandoned stream channels. Elevation range from 860 to 1190 ft. (Morley 1978). It is believed that this species may be intolerant pf shade, because it completes its annual lifecycle before the canopy is fully expanded. Preferred soils are loamy to sandy-loam texture, neutral to slightly acidic, and well drained (USFWS, 1987).		Yes		Yes		No		Not scored		Not scored		Forest species		No		Excluded due to habitat modifier.

		937		Telephus spurge		Euphorbia telephioides		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		8.5		3.81		Not applicable		no		yes		no		no		Wiregrass dominated, longleaf pine-slash pine savanna/flatwoods or on contiguous low, sandy rises dominated by pine-scrub oak near the coast. Cannot tolerate shade, needs fire to maintain community structure; can survive initial conversion of flatwoods to pine plantation. Separation barriers are created by clearing and development of habitat; fire-suppressed scrub and flatwoods (NatureServe, 2015). Although uncommon, telephus spurge was observed growing in wetlands with seepage slope species and in small thick clumps of wire grass surrounded by pine or cypress (Rountree et al. 2005). In general, the plants do well on sandy, acidic soil, with no litter, and low organic and moisture content (Peterson & Campbell 2007) (USFWS, 2015). Inhabits poorly-drained coastal pinelands (USFWS, 1994).		Yes		Yes		No		Not scored		Not scored		None		No		Excluded due to low overlap.  

		940		Monterey gilia		Gilia tenuiflora ssp. arenaria		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		54.3		41.80		12.09		no		no		no		yes		Inhabits coastal strand (sandy beaches and dunes) (NatureServe, 2015). Gilia t. ssp. arenaria is typically associated with sandy soils of dune scrub, coastal sage scrub, and maritime chaparral vegetation types. The taxon is generally found in sparse scrub communities, and does not compete well in the denser vegetation structure often exhibited by many non-native species. (USFWS, 2008). The species occurs at elevations no higher than 30 meters (100 feet). The species is usually tolerant of small amounts of drifting sand, but tends to occur in stable sites with minimal sand accretion or deflation (USFWS, 1998).		Yes		No		No		NA		NA		Beach and sand dune (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		941		Ash Meadows gumplant		Grindelia fraxinipratensis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		5.5		1.39		Not applicable		no		yes		no		no		Inhabits saltgrass meadows along streams and pools; occasionally occurs in alkali clay soils in drier areas. Dependent on moisture available from streams (NatureServe, 2015). Ash Meadows gumplant is found primarily in the vicinity of ash-screwbean mesquite woodlands and desert shadscale scrub vegetation. It occasionally occurs sparsely in drier shadscale habitats or in the unique clay barrens. Over 30 percent of the Refuge has been mapped as wet meadow and is dependent on flows from several dozen springs and seeps (Otis Bay 2006). These springs and seeps are fed by an extensive groundwater system (USFWS, 2008). Extant populations are scattered throughout the area at sites that have not been disturbed or have been allowed to restabilized from disturbance for extended periods (USFWS, 1990).		No		Yes		No		Not scored		Not scored		None		No		Excluded due to low overlap with range and critical habitat.

		943		Roan Mountain bluet		Hedyotis purpurea var. montana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		19.3		6.00		Not applicable		no		no		yes		no		H. montana occupies high elevation (over 5,000 ft above sea level) rocky summits and cliffs in the southern Appalachian mountains of western North Carolina, extreme eastern Tennessee, and southwestern Virginia. These rocky summits and cliffs usually appear as smaller-scale, patchy habitats usually embedded within a larger forested landscape consisting of spruce-fir or northern hardwood forest (occasionally high elevation red oak forest). But, they can also appear as smaller outcrops; or  over patches of talus or scree embedded within a grassy or heath bald habitat. (USFWS, 2017)
		Yes		No		No		NA		NA		Forest, cliff, and high elevation/montane species		No		Excluded due to habitat modifier.

		945		Schweinitz's sunflower		Helianthus schweinitzii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		74.4		49.90		Not applicable		no		no		no		yes		Clearings in, and edges of, upland oak-pine-hickory woods and piedmont longleaf pine forests in moist to dryish sandy loams. Requires the full to partial sun of an open habitat, which was formerly maintained over the species' range by wildfires and grazing by herds of bison and elk. Now most occurrences are confined to roadsides and powerline clearings. (NatureServe, 2015). Although H. schweinitzii substrates in the Carolina Slate Belt are primarily mafic rocks (of either volcanic, plutonic, or sedimentary origin), the species also appears to occur on intermediate and even felsic rocks. With fire operating in the landscape to maintain open and semi-open habitats (Piedmont prairies and oak barrens or oak savannas), it is possible that Schweinitz’s sunflower had a wider ecological amplitude than is apparent to us in the modern landscape. They also appear to be detrimentally affected by growing in dense competing vegetation, even if the other vegetation does not shade them (Bradford-Clebsch. personal communication. 1992) (USFWS, 1994).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		946		Swamp pink		Helonias bullata		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-6		46.7		27.94		Not applicable		no		no		no		yes		Restricted to forested wetlands that are groundwater influenced and are perennially water-saturated with a low frequency of inundation. Sutter (1982) described these as sites where the water table is at or very near the surface and is stable, fluctuating only slightly during spring and summer. These habitats include emergent portions of hummocks in and along stream channels in Atlantic white cedar (Chamaecyparis thyoides) swamps, headwater seepage wetlands, red maple (Acer rubrum) swamps, mixed hardwood/evergreen swamps, and (rarely) black spruce-tamarack (Picea mariana-Larix laricina) bogs. In Georgia, the species is found in coldwater Blue Ridge seepage swamps (mountain bogs) with purple pitcher plant (Sarracenia purpurea), red maple, mountain laurel (Kalmia latifolia), Carolina sheep laurel (K. caroliniana), rosebay rhododendron (Rhododendron maximum), and thickets of tag alder (Alnus serrulata) and peat moss (Sphagnum). The species appears to be somewhat shade tolerant and to need enough canopy to minimize competition with other more aggressive species and herbivory by deer. It is often found at stream sources. The specific wetland habitat required by this species is easily degraded through both direct and secondary disturbances; among the wetland types it inhabits, some such as sphagnum bogs and Atlantic white cedar swamps are particularly fragile. The environmental specificity is narrow; it is adapted to stable habitats with a number of specialized conditions (e.g., low light, limited nutrients, and saturated soils), this species appears to compete poorly when change in one or more habitat parameters creates an opportunity for the establishment of other species (USFWS 2007) (NatureServe, 2015). Laidig et al. (2009) found that swamp pink clusters, composed of groups of individual plants, were typically associated with the emergent portions of hummocks in and along the stream channels. The greatest total cluster area was associated with water levels between 5.0 and 9.9 cm, which may be the optimal water-level range for swamp pink (USFWS, 2014). There appears to be a strong correlation between the presence of conifer tree species (e.g., pitch pine, Atlantic white cedar, American larch, black spruce, and red spruce) and the occurrence of Helonias. Clumping may be due to clonal reproduction and limited seed dispersal (USFWS, 1991).		No		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 6 (monocot, wetland) and PULA 8 (monocot, flowing wetland), high overlap

		949		Peter's Mountain mallow		Iliamna corei		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		20.0		7.50		Not applicable		no		no		yes		no		Iliamna corei occurs in the shallow soil of the Clinch sandstone outcrops on the northwest-facing slope of Peters Mountain (elevation 1000 m), near the ridge line of a mixed deciduous-evergreen forest.  Regarding the species’ edaphic requirements, soil tests from the sites of two different Iliamna clones show pH ranging from 5.3 to 5.6. Quantities of macro-and micronutrients from the two sites (in parts per million) include: phosphorus (32 and 53), potassium (157 and 58), calcium (120), and magnesium (101 and 65). Soils underlying the Iliamna population are very dark and appear to be highly organic in composition. The dominant trees growing in association with I. corei include Quercus rubra, Q. prinus, Carya spp., Robinia pseudo-acacia, Pinus virginiana, Betula lenta, and Celtis occidentalis. The shrub layer is primarily composed of Berberis canadensis, Crategus spp., and Rhus typhina. The more common herbs, forbs, and vines include Verbesina occidentalis, Tradescantia ohiensis, Polymnia canadensis, Aquilegia canadensis, Chenopodium standleyanum, Rosa carolina, Dioscorea villosa, Clematis viorna, and Parthenocissus guinquefolius. The only plants that appear to be directly competing with the Iliamna are Polymnia and Berberis. (USFWS, 1990) 		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		950		Dwarf lake iris		Iris lacustris		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-6		40.2		18.00		Not applicable		no		no		no		yes		Thrives best in close proximity to the northern Great Lakes shores, where it is most often found in young, well-drained soils ranging from sands to gravels to sandy clay loam and organic-enriched sands. Distributional and field data demonstrate that it achieves its best growth in calcareous environments. It is most often associated with coniferous forest dominated by northern white-cedar (Thuja occidentalis) and balsam fir (Abies balsamea). Old beach ridges associated with post-glacial shorelines, many occurring significant distances inland from current lake shores, provide similar habitat that often supports the species, but in many of these inland sites the species persists mostly as sterile colonies, slowly senescing under the shade of more mature overstory vegetation. The environmental specificity is narrow; edaphic and canopy factors are important (NatureServe, 2015). Geographically distinct occurrences, consisting of more or less contiguous colonies, are used to estimate the overall abundance (Michael Penskar, Michigan Natural Features Inventory, pers. comm. 1998). Thick leaf litter restricts seedling establishment either by preventing the developing roots from reaching mineral soil or by preventing the developing shoot from reaching light (Makholm 1986). Cyclical fluctuations of Great Lakes levels and other factors, such as wind, waves and winter ice formations, are significant natural disturbance features (Van Kley 1989). These disturbance processes create a ragged forest edge as well as forest openings and gaps in the canopy that provide microsites for subsequent colonization by dwarf lake iris (Van Kley 1989). This species is a persistent and rather ecologically resilient plant that can withstand some level of disturbance and can often recolonize small disturbed areas if it flourishes nearby (Penskar et al. 2001) (USFWS, 2011). Van Kley (1989) found that soil pH varied from 5.4 to 7.5, although most measurements were above 6.5. (USFWS, 2013). Dwarf lake iris typically occurs in shallow soil over moist calcareous sands, gravel and beach rubble, and limestone crevices. 		Yes		No		No		NA		NA		None		Yes		PULA 3 (monocot herbaceous plant, terrestrial), high overlap

		953		Beach jacquemontia		Jacquemontia reclinata		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		30.6		14.59		Not applicable		no		no		no		yes		Pine rocklands and the crest and lee side of coastal dunes. (Based on Ward 1979, Wunderlin 1982.)  (NatureServe, 2015). At Crandon Park, Dade County, beach jacquemontia exists on dune faces at the edge of shrubby hammocks.  At Hugh Taylor Birch State Recreation Area [SRA], Broward County, beach jacquemontia is located in coastal scrub with little canopy cover and exposed sandy substrate.  There, it receives protection from direct ocean winds and sea spray (Lippincott, 1990).

Seedling and young beach jacquemontia grow best when shaded.  Under natural conditions, young plants are typically found growing in the shade of adjacent shrubs and trees.  When mature, beach jacquemontia spread laterals from the rootstock into adjacent exposed sites (Kernan, personal communication, 1997).		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		957		Prairie bush-clover		Lespedeza leptostachya		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		96.1		77.68		Not applicable		no		no		no		yes		Inhabits dry gravel prairies and dry-mesic prairies in Illinois (Steyermark and Swink 1955, Kurz and Bowles 1981), dry-mesic prairies in Minnesota (Smith 1981) and Iowa (Huston 1981), dry prairie and sandy prairie in Wisconsin (Tans and Read 1975). Characteristics of dry gravel and dry-mesic prairies in Illinois include steep, well-drained, usually calcareous soil sites (White and Madany 1978). Smith (1981) noted that five of six Minnesota sites are north or northwest-facing slopes of 10 to 15 degrees, all well drained (the sixth site was on level ground). Apparently withstands moderate grazing. May require disturbance for reproduction and to reduce competition (NatureServe, 2015). Estimates of density in 1986 range from 0.3 to 1.9 plants per square meter (USFWS, 1988).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		958		San Bernardino Mountains bladderpod		Lesquerella kingii ssp. bernardina		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		1.2		0.68		0.01		yes		no		no		no		Occurs on dolomite substrates, typically on open, gentle to moderate slopes within pine-juniper woodlands and fir forests at 2100-2700 m elevation. Soils typically have little accumulation of organic material. It is tolerant of light disturbance: found on old roads and undeveloped lots. The environmental specificity is very narrow; it is a narrow carbonate endemic (NatureServe, 2015). The primary constituent elements of San Bernardino Mountains bladderpod designated critical habitat include: 1) soils derived primarily from Bonanza King Formation and Undivided Cambrian parent materials that occur on hillsides or on large rock outcrops at elevations between 6,883 and 8,800 feet (2,098 and 2,700 meters); 2) soils with intact, natural surfaces that have not been substantially altered by land use activities (e.g., graded, excavated, re-contoured, or otherwise altered by ground-disturbing equipment); and 3) associated plant communities that have areas with an open canopy cover and little accumulation of organic material (e.g., leaf litter) on the surface of the soil (USFWS 1994, p. 78577) (USFWS, 2009).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		959		Heller's blazingstar		Liatris helleri		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		20.8		10.40		Not applicable		no		no		no		yes		Habitat is rock outcrops, ledges, cliffs, and balds at high elevations (3,500 to 5,999 feet) (EPA, 2016); species grows in clumps (USFWS, 2013), in shallow, acidic soils that form on and around exposed granite ledges, outcrops, and balds at high elevations. In full sun with grasses, sedges, and other composites (NatureServe, 2015).		Yes		No		No		NA		NA		Cliff species		No		Excluded due to habitat modifier.

		960		Pondberry		Lindera melissifolia		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		65.8		53.10		Not applicable		no		no		no		yes		Pondberry is found within seasonally flooded wetlands that broadly include riverine bottomland hardwood forests and geographically isolated wetlands in the Atlantic and Gulf Coastal Plains and Mississippi Alluvial Valley of the southeastern United States. Four primary types of geographically isolated wetlands are known to support pondberry populations and include Carolina bays, limestone or limesink ponds, sand ponds, and lowland sand prairie depressions (USFWS, 2014). Can apparently occupy a variety of habitats as long as hydrological requirements are met. Occurs in seasonally flooded wetlands such as floodplain/bottomland hardwood forests and forested swales, on the bottoms and edges of shallow seasonal ponds in old dune fields, along the margins of ponds and depressions in pinelands, around the edges of sinkholes in coastal areas with karst topography, and along the borders of Sphagnum bogs. Usually in shade, but tolerates full sun. Needs closed canopy and standing water during some part of the year (NatureServe, 2015).		No		Yes		No		Yes		No		Forest species		No		Excluded due to habitat modifier.

		966		Clover (Tidestrom''s) lupine		Lupinus tidestromii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		19.5		14.00		0.37		yes		no		no		no		Species occurs on partially stabilized coastal dunes up to about 8 m high in the mild maritime climate of the central California coast and grows in coastal dune communities in association with Menzies' wallflower, sand gilia, beach sagewort, sand verbena, and mock heather (Fish and Wildlife Service 1997) (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat needs of this species and the limited number of known locations.		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		No		Excluded due to very low overlap. Species also has habitat modifier that limits exposure.

		967		Rough-leaved loosestrife		Lysimachia asperulaefolia		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		57.0		47.66		Not applicable		no		no		no		yes		Rough-leaf loosestrife occurs most often in ecotones between longleaf pine uplands and pond pine pocosins in moist, sandy or peaty soils with low vegetation that allows for abundant sunlight to the herb layer (USFWS 1993). Fire is primarily responsible for maintaining low vegetation in these ecotones which have been documented to occur between the following habitat types: longleaf pine savanna and pocosin; longleaf pine flatwood and pocosin; longleaf pine savanna and mixed herb; longleaf pine-pond pine and evergreen shrub; longleaf pine/wiregrass savanna and Carolina bay pocosin; Streamhead Pocosin and Pine/Scrub Oak Sandhill; and Sandhill Seep and Pine/Scrub Oak Sandhill (NCNHP 1993). This species often spreads from the ecotone into the open edges of the bordering habitats, for example into longleaf pine savannas and low shrub communities of Carolina bays. Other habitats and community types in which it has been found include: Low Pocosin, High Pocosin, Wet Pine Flatwoods, Pine Savanna, Streamhead Pocosin, and Sandhill Seep (Schafale and Weakley 1990), as well as creek flood basins, pond and lake margins, boggy seeps and meadows, boggy pools in shrub pocosins, and disturbed areas such as roadside depressions, powerline rights-of-way, firebreaks, and trails. In the NC Sandhills, Lysimachia asperulifolia prefers to be in lower parts of the ecotone, well within the shrub zone, even when such ecotones are well-burned. On Fort Bragg, a sizeable occurrence was found in a shrub ecotone/pocosin that had burned within four months of its discovery; most shrubs there had been 2 meters or more tall prior to burning. Low Pocosins occur in areas with deep peat overlaying wet sands and in Carolina bays. They are nutrient-poor, seasonally saturated, and dominated by a dense shrub layer, kept small by low nutrients and severe fires. L. asperulifolia occupies openings in the dense shrub layer (USFWS 1993). Rough-leaf loosestrife is also found in the ecotones between Wet Pine Flatwoods or Pine Savannas and High Pocosins where the water table is near the surface during winter and early spring. If burned, these ecotones remain open with characteristic grasses, herbs, and low shrubs (USFWS 1993) (NatureServe, 2015). Clumped spatial arrangement of the population, high ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species.

All of the known Lysimachia asperulaefolia populations occur in the coastal plain or sandhills physiographic provinces of NC and SC.  		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland), high overlap

		969		Michigan monkey-flower		Mimulus michiganensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		39.2		11.50		Not applicable		no		no		no		yes		Michigan monkey-flower is a very rare Michigan endemic that is restricted to cold, alkaline spring seepages and streams, usually in association with northern white cedar (Thuja occidentalis) swamps found along current or post-glacial Great Lakes shorelines. It frequently occurs in cedar swamps formed in drainages found at the base of relatively steep, moraine slopes and bluffs. Colonies of MMF have been found in muck-covered sand in cold, flowing water that ranged in temperature from 8.7° to 16.6°C (47.6° - 61.9°F), and with a pH of 7.66 to 8.21. However, research (Posto 2001) has shown that MMF seeds germinate best in light at approximately 23°C, suggesting that seed germination is probably highest along the water margins in the sun, rather than under water. Optimal habitat conditions for this plant are comprised of a combination of moderate to high light availability, cool substrate, and high nutrient availability within a narrow pH range, demonstrating its relatively specialized habitat requirements.		no		Yes		No		No		Yes		flowing wetland		Yes		PULA 7 (dicot, flowing wetland), high overlap

		972		Spreading navarretia		Navarretia fossalis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		28.9		11.80		4.08		no		yes		no		no		Navarretia fossalis is typically found in vernal pool (seasonal depression wetlands) habitat, particularly in Los Angeles and San Diego Counties.  In western Riverside County, however, N. fossalis is associated with seasonally flooded alkali vernal plain habitat that includes alkali playa (highly alkaline, poorly drained), alkali scrub, alkali vernal pool, and alkali annual grassland components. Vernal pools form in swales, shallow drainages, and depressions that are part of an undulating landscape where soil mounds are interspersed with basins, all above water-impervious soil layers. The hydrologic regime in western Riverside County, however, is unique.  Navarretia fossalis here is associated with alkali soils series (Bramlet 1993, p. 1; USFWS 1994, p. 64812), which facilitate a hydrologic regime for this habitat involving sporadic flooding in combination with slow drainage on the alkaline soils.  The listing rule states that Navarretia fossalis can also occur in ditches and other artificial depressions often associated with degraded vernal pool habitat (USFWS 1998b, p. 54978; Moran 1977, p. 155).   Pools range in size from 10 to 164 feet (3 to 50 meters) across (Zedler 1987, p. 1). Navarretia fossalis abundance also varies from year to year depending on precipitation and the inundation/drying time of the vernal pool. Navarretia fossalis is dependent on the ephemeral inundation cycle found in vernal pool habitat and playas, but may also occur in man-made depressions and ditches that have the same hydrological dynamics. For many vernal pool plant species, temperature and moisture affect the timing of plant germination (Myers 1975, p. 67).  Although not proven, it is likely that N. fossalis uses these same cues for germination.  Most Navarretia species have indehiscent fruit, or fruit with fibers that absorb water and expand to break open the fruit after a substantial rain (Spenser et al. 1998, p. 82).  The timing of germination is important so that the plant germinates under favorable conditions in the spring rather than the summer, autumn, or winter.  Navarretia fossalis abundance also varies from year to year depending on precipitation and the inundation/drying time of the vernal pool. (USFWS, 2010)		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland). Although species range overlap is low, overlap with critical habitat is medium.

		973		Amargosa niterwort		Nitrophila mohavensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		5.5		1.39		Not applicable		no		yes		no		no		Species inhabits playas (clay, mesic) (Skinner, 1997). Alkaline flats associated with Distichlis spicata var. stricta, Cordylanthus tecopensis, and Cleomella brevipes (Reveal, 1989).  (NatureServe, 2015). High ecological integrity of the population and site fidelity and low tolerance ranges are inferred based on the restricted geography this specie inhabits along with the specific habitat requirements of this species.		Yes		Yes		No		Not scored		Not scored		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		974		Britton's beargrass		Nolina brittoniana		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		42.1		36.21		Not applicable		no		no		no		yes		Deep, fine-textured, well-drained sands of sand pine-evergreen oak scrub or longleaf pine-turkey oak sandhill. Other associated plants include Serenoa repens, Sabal etonia, Lyonia ferruginea, Ceratiola ericoides, Palafoxia feayi, Aristida stricta, etc. (Florida Natural Areas Inventory) (NatureServe, 2015). High ecological integrity of the population and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species.		Yes		No		No		NA		NA		None		Yes		PULA 3 (monocot herbaceous plant, terrestrial), high overlap

		976		Canby's dropwort		Oxypolis canbyi		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		66.6		50.80		Not applicable		no		no		no		yes		O. canbyi has been found in a variety of Coastal Plain habitats prone to long periods of inundation, including pond cypress ponds, grass-sedge dominated Carolina bays, wet pine savannahs, shallow pineland ponds and cypress-pine swamps or sloughs. The largest and most vigorous populations reported occur in open bays or ponds which are flooded throughout most of the year and which have little or no canopy cover. Many sites are on a sandy loam or loam soil which is underlain by a clay layer. Based on county soil surveys, known soil types which support populations of O. canbyi include Rembert loam, Portsmouth loam, McColl loam, Grady loam, Coxville fine sandy loam, and Rains sandy loam. These soil types are similar in that they have a medium to high organic content, high water table, and are deep, poorly drained, and acidic. Historically, fire was a key element maintaining the open nature of the habitat at many O. canbyi sites. The following species are frequently found associated with O. canbyi: Ilex myrtifolia, Nyssa biflora, Taxodium ascendens, Pinus serotina, Stillingia aquatica, Rhynchospora tracyi, R. inundata, Manisuris rugosa, Rhexia aristosa, Polygala cymosa, Pluchea rosea, Lobelia boykinii and Hypericum denticulataum (NatureServe, 2015). Moderate ecological integrity of the community, tolerance ranges and site fidelity are inferred based on the variety of habitat in which the species can be found.		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland), high overlap

		977		Fassett's locoweed		Oxytropis campestris var. chartacea		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		42.9		22.29		Not applicable		no		no		no		yes		Fassett's locoweed occurs on sandy or gravelly shorelines of small landlocked seepage lakes. It is apparently intolerant of competition and shading and dependent on lake level fluctuations to eliminate competition and maintain an open habitat. (NatureServe, 2015) In all cases, Fassett’s locoweed occurs in areas which are completely exposed to sunlight or receive only partial shade from other species. Particularly along the open shorelines but also throughout the sandy lakeside habitat, the soil surface is subjected to extreme temperature fluctuations, high solar radiation, strong winds, and soil moisture stress. However, it is in these areas, where competition from other plant species appears to be very low, that Fassett’s locoweed occurs in the densest colonies. (USFWS, 1991)		Yes		Yes		No		No		Yes		flowing wetland		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 7 (dicot, flowing wetland), high overlap

		978		Blowout penstemon		Penstemon haydenii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		10.2		5.20		Not applicable		no		no		yes		no		Characterized as a "primary" blowout species (Pool 1914) on active sand dunes in Nebraska sandhills prairie (Stubbendieck et al. 1989, Kuchler 1964).   The term 'blowout' refers to a naturally occurring depression in the Nebraska Sandhills.  These depressions are caused when vegetation at the upper slope of a hill is disturbed, typically by fire or grazing animals.  The 'blowout' may take as many as ten years to be come a full scale and active  blow out.  The process is started when sand is deposited from the windward side of the slope to the leeward side, and this process continues until eventually the roots of the surrounding vegetation are exposed and finally ripped up by the force of the wind.  Eventually, a crater is created where there is constant wind action, so succession is continually taking place (Stubbendieck et al. 1989).  For a detailed description of blowout ecology, see Stubbendieck et al. (1989).  Penstemon haydenii occurs within the blowout usually near the leeward side only after the sand has stabilized, and it declines once vegetation is established.All sites have less than 10% basal ground cover (Heidel 1981). Initial colonization of dunes is by Redfieldia flexuosa. Psoralea lanceolata is locally common where P. haydenii is found (Heidel 1981). Other common associates include: Andropogon hallii, Artemisia campestris, Asclepias arenaria, Astragalus longifolia, Calomovilfa longifolia, Cirsium plattensis, Helianthis spp., Hymenopappus corymbosus, Lathyrus polymorphus, Linum sulcatum, Lithospermum incisum, Lygodesmia rostrata, Oenothera serrulata, Oryzopsis hymenoides, Petalostemum villosum, Rume venosus, Tradescantia occidentalis, and Yucca glauca (Heidel 1981; Lichvar 1982).  (NatureServe, 2015). Blowout penstemon was first collected along the North Loup River in the Sandhills area of Nebraska by Ferdinand V. Hayden, probably in 1857 (Sutherland 1988).  This specimen was without flowers or fruits and was referred to as sharp leaf penstemon, Penstemon acuminatus.  Senero Watson originally named and described the species as Penstemon haydeni, based on a collection made by H. L. Webber near the Dismal River in Thomas County, Nebraska in 1891 (Watson 1891).  Later, Francis W. Pennell could not locate the original 1857 Hayden specimen, and he substituted the Webber specimen as the type collection (Pennell 1920).  Both the Hayden specimen and type specimen were deposited at the Gray Herbarium at Harvard.  A second "i" was later added to the specific epithet "haydeni" to make it etymologically correct (Sutherland 1988).  The most recent morphological descriptions report a deep taproot and stems which root adventitiously in shifting sand (Great Plains Flora Association 1991).  No other populations of blowout penstemon were known outside of Nebraska until 1996.  In 1996, the Bureau of Land Management (Frank Blomquist) discovered a small colony of blowout penstemon south of the Ferris Dunes (Fertig 1999).  Plant samples were later collected and verified by Dr. Noel Holmgren of the New York Botanical Gardens for verification in 1999. Field identification was subsequently confirmed by additional specimens sent to Dr. James Stubbendieck of the University of Nebraska and Dr. Holmgren.  
There has been some reason to question whether the populations in Wyoming and Nebraska should be considered members of the same species.  Blowout penstemon individuals in Wyoming have divergent flower traits that had not been previously reported (Heidel 2007).  At the time of the Five year review, there were still questions as to whether the morphological differences between the Nebraska and Wyoming populations are due to phenotypic plasticity, genetic differences, or a combination of these factors affecting populations.  Further consultation with taxonomic experts is ongoing. 
All known blowout penstemon sites are well-developed blowouts in dune complexes with active sand and accompanying environmental extremes in wind, temperature, evapotranspiration, and soil moisture stress.  Blowout penstemon plants are most frequently in microsites that are, or recently have been, zones of sand accumulation.  The plant apparently is successional and is a pioneer species that does not persist when a blowout becomes completely vegetated.  The species survives burial in sand by sending off shoots at successively higher nodes.  It withstands initial erosion and has a rhizomatous system with extensive lateral roots to survive erosion that may uncover much of its root length (USFWS 1987).		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), medium overlap

		979		White-rayed pentachaeta		Pentachaeta bellidiflora		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		16.7		9.80		0.06		yes		no		no		no		Species inhabits bunchgrass communities associated with serpentine soils (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the species unique habitat requirements and low number of known populations.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		982		Godfrey's butterwort		Pinguicula ionantha		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		24.7		13.50		Not applicable		no		no		no		yes		Species inhabits open, acidic soils of seepage bogs on gentle slopes, deep quagmire bogs, ditches, and depressions in grassy pine flatwoods and grassy savannas, often occurring in shallow standing water. "Pinguicula ionantha occurs in herb bog habitats embedded in longleaf pine savannas. Specifically, it is found between a lower elevation habitat dominated by pond cypress (Taxodium ascendens) overstory and a slightly higher elevation pine flatwoods dominated by an overstory of longleaf pine (Pinus palustris) (USFWS 2009) (NatureServe, 2015). High ecological integrity of the community and site fidelity and low tolerance ranges are inferred based on the species specific habitat needs.		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland), high overlap

		984		Eastern prairie fringed orchid		Platanthera leucophaea		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-5		87.8		70.41		Not applicable		no		no		no		yes		The eastern prairie fringed orchid occurs in a wide variety of habitats, from mesic prairie to wetlands such as sedge meadows, marsh edges, even bogs. It requires full sun for optimum growth and flowering and a grassy habitat with little or no woody encroachment. A symbiotic relationship between the seed and soil fungi, called mycorrhizae, is necessary for seedlings to become established. This fungi helps the seeds assimilate nutrients in the soil.		Yes		Yes		No		Yes		No		None		Yes		PULA 3 (monocot, terrestrial) and PULA 6 (monocot herbaceous plant, wetland), high overlap

		988		Otay mesa-mint		Pogogyne nudiuscula		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		9.9		3.90		0.15		yes		no		no		no		Vernal pools (Smith & Berg, 1988). Moist flats in chaparral and coastal sage scrub (Munz, 1959).  (NatureServe, 2015)		Yes		Yes		No		Yes		No		None		No		Excluded due to very low overlap.  

		989		Tiny polygala		Polygala smallii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		33.8		16.71		Not applicable		no		no		no		yes		Tiny polygala occurs in four distinct habitats with similar characteristics: pine rockland, scrub, high pine, and open coastal spoil (Gann and Bradley 1995). All of these habitats are pyrogenic-extremely dry and prone to periodic natural fire. Pine rocklands historically burned every 2 to 15 years (Snyder et al. 1991). Sand pine scrub and sandhill burn less frequently, possibly every 10 to 50 years. (USFWS, 1999)
		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		990		Maguire primrose		Primula maguirei		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		9.2		4.80		Not applicable		no		no		yes		no		Species inhabits damp ledges, crevices, and over-hanging rocks along canyon walls. Almost always on north-facing, moss covered limestone cliffs at or near the canyon bottom in shallow dolomitic soils of the Laketown and Fish Haven geologic formations (Tilley et al. 2011). 1350-1700 m elevation.  (NatureServe, 2015)		Yes		No		No		NA		NA		Cliff and montane species		No		Excluded due to habitat modifier.

		991		Harperella		Ptilimnium nodosum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		39.0		24.60		Not applicable		no		no		no		yes		Ptilimnium nodosum occurs in three habitat types: rocky/gravelly shoals or cracks in bedrock outcrops beneath the water surface in clear, swift-flowing streams (usually in microsites that are sheltered from rapidly moving water); edges of intermittent pineland ponds or low, wet savannah meadows on the Coastal Plain; and granite outcrop seeps. In all habitat-types, the species occurs in a narrow range of water depths; it is intolerant of deep water and of conditions that are too dry. However, the plants readily tolerate periodic, moderate flooding - something to which few potential competitors are adapted. P. nodosum seeds generally germinate during short-duration spring floods and the plants have completed their life cycle by late summer or fall, just as water levels are lowest and competing species are moving in. The dominant species at P. nodosum sites is often Panicum hemitimon. Other species may include many sedges in the genera Rhynchospora (e.g., B. perplexa, R. microcarpa), Carex (e.g., C. walteri, C. lupulina), Eleocharis (e.g., E. tricostata, E. melanocarpa), Psilocarva, Dichromena colorata, and Fimbristylis. Dicot associates include Hypericum fasciculatum, ii. denticulatum, H. myrtifolium, Rhexia vircrmnica, R. mariana, B. aristosa, Proserpinaca pectinata, several Ludwicria species, and Sclerolepis uniflora (Kral 1983). (USFWS, 1990; NatureServe, 2015)		No		Yes		No		No		Yes		flowing wetland		Yes		PULA 7 (dicot, flowing wetland), high overlap

		992		Michaux's sumac		Rhus michauxii		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-10		64.4		44.53		Not applicable		no		no		no		yes		Michaux's sumac occurs in sandy or rocky open woods, sometimes in association with circumneutral soils (USFWS 1990). In the fall line sandhills region it occurs in submesic loamy swales. In the eastern Piedmont, it occurs on sand soils derived from granite. In the central Piedmont, it occurs on clayey soils derived from mafic rocks (Weakley 2004). In all of its habitats, Rhus michauxii is dependent upon some form of disturbance to maintain the open quality of its habitat (USFWS 1989). Periodic, naturally occurring fires provided such disturbance historically. Today, however, many of the Michaux's sumac occurrences are in areas that are artificially disturbed, such as highway and railroad rights-of-way, pine plantations, edges of cultivated fields, and other cleared lands (USFWS 1989, TNC 1991-93, NCNHP 1993, Center for Plant Conservation 2002). Although roadside occurrences appear to be thriving in the presence of some level of disturbance (i.e., mowing), they are always under the constant threat of catastrophic disturbance. Roadbed widening or heavy equipment activity on cleared lands, for example, may dramatically reduce the number of individuals. These reductions, if they come at a crucial stage in the species' reproductive cycle (i.e., during flower or fruit production), could have severe long-term effects on the population. Although it appears that Michaux's sumac can rebound from large disturbances, it is not clear how much genetic diversity is lost with each disturbance. In the North Carolina Sandhills region, naturally occurring Rhus michauxii appears to be restricted to slightly loamy, but still well- drained, sites which are scattered through longleaf pine/scrub oak/wiregrass woodlands. Loamy soil sites are usually found in slight depressions, swales, or along lower slopes and are quickly recognized by their high diversity of herbs, especially with regard to their high number of legume, composite and grass species (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance range are inferred based on specific habitat needs and low number of populations.		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), high overlap

		994		Alabama canebrake pitcher-plant		Sarracenia rubra ssp. alabamensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		60.5		38.56		Not applicable		no		no		no		yes		Sarracenia rubra ssp. alabamensis inhabits two distinct habitat types that share similar floristic composition. The majority of sites are characterized as hillside seepage bogs, permanently saturated areas that attain their greatest development where an impervious layer of clay lies in close proximity to the ground surface. Precipitation, once reaching this clay zone, becomes restricted and is gradually propelled along a sloping gradient until surfacing further downslope. The other habitat type occurs in association with bottomland or streamside vegetation. Unlike the foregoing habitat, moisture conditions are generally maintained with greater connection to topography and precipitation amounts (USFWS, 2012). All extant populations of S. rubra ssp. alabamensis occur in close association with the following combination of arborescent and herbaceous species (which therefore serve as the best indicators of suitable habitat): Osmunda cinnamomea (cinnamon fern), Rhynchospora chalarocephala (loosehead beak sedge), Dichanthelium scoparium (velvet panicgrass), Xyris torta (twisted yellow-eyed grass), Eriocaulon decangulare (tenangle pipewort), Arundinaria gigantea (giant cane), Cleistes bifaria (small spreading pogonia), Calopogon tuberosus (tuberous grass pink), Platanthera ciliaris (yellow-fringed orchid), Viola primulifolia (white violet), Rhexia nashii (maid Marian), Eryngium integrifolium (blue coyotethistle), Asclepias rubra (red milkweed), Magnolia virginiana (sweetbay magnolia), Solidago rugosa (wrinkle-leaf goldenrod), Eupatorium fistulosum (joe pye weed), Fuirena squarrosa (hairy umbrella-sedge), and Sphagnum spp.  Bottomland and streamside populations generally contain a greater proportion of woody species and A. gigantea (U.S. Fish and Wildlife Service 1992, Garrett 2004, Schotz 2006) (USFWS, 2012). It is most vigorous in open bogs and declines when the habitat becomes overgrown with woody vegetation (NatureServe, 2015).		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland), high overlap

		995		Mountain sweet pitcher-plant		Sarracenia rubra ssp. jonesii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		29.7		14.60		Not applicable		no		no		no		yes		The mountain sweet pitcher plant occurs in two types of habitat, depression bogs and cataract bogs. Most commonly, this species is found in depression bogs with flat to gently sloping topography in valley bottoms not subjected to flooding (Schafale and Weakley 1990; U.S. Fish and Wildlife Service 1990). The soils of these bogs are deep, poorly drained loam/sand/silt, with high organic matter and acidic pH. The soil series is usually Toxaway silt loam or Hatboro loam (U.S. Fish and Wildlife Service 1990). These bogs are palustrine and usually fed by seepages. The moisture level within the bogs ranges from permanently saturated to intermittently dry (Schafale and Weakley 1990). In the cataract bog habitat, the pitcher plants grow in thin strips along the edges of the waterfall, or on soil islands actually on the granite rock face where moisture conditions are appropriate (U.S. Fish and Wildlife Service 1990; S. Benjamin, pers. observ.). Shrub species associated with Sarracenia jonesii populations include Rhus vernix (poison sumac), Aronia arbutifolia (chokeberry), Alnus serrulata (alder), Rhododendron maximum (rhododendron), Rhododendron viscosum (azalea), Viburnum cassinoides (viburnum), Kalmia angustifolia (sheep laurel) and Kalmia latifolia (mountain laurel) (U.S. Fish and Wildlife Service 1990). Associated herb species include several sedges (Carex leptalea, C. muricata, C. folliculata, and C. collinsii), twigrush (Cladium mariscoides), beak rush (Rhynchospora alba), bulrush (Scirpus expansus), and several Sphagnum species (U.S. Fish and Wildlife Service 1990) (NatureServe, 2015). Clumped spatial arrangement of the population, high ecological integrity of the community and site fidelity and low tolerance ranges are inferred based on the specific habitat requirements of this species and the relatively low number of known populations.		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland), high overlap

		996		American chaffseed		Schwalbea americana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		59.2		44.87		Not applicable		no		no		no		yes		Characteristically, Schwalbea occurs in sandy (sandy peat, sandy loam), acidic, seasonally moist to dry soils. The species is generally found in habitats described as pine flatwoods, fire-maintained savannas, ecotonal areas between peaty wetlands and xeric sandy soils, and other open grass-sedge systems (Kral 1983). Schwalbea appears to be shade intolerant and, therefore, occurs in areas maintained in an open to partially open condition. In Georgia, Scwalbea occurs in ecotonal areas between freshwater wetlands and upland pine forests.  In North Carolina, the species occurs in moist to dryish pine flatwoods, longleaf pine/wiregrass savannas, and on longleaf pine/oak sandhills composed of Upper Cretaceous deep, white sands, at the western edge of the coastal plain. In South Carolina, the predominant habitat is described as fire-maintained (or mowed, as under power lines), dry, well-drained, longleaf pine flatwoods. The soil is generally a sandy loam.  In New Jersey, Schwalbea occurs in open areas that have been maintained by mowing within a pitch pine community. The site is next to a roadcut through a cedar swamp. (USFWS, 1995)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		997		Florida skullcap		Scutellaria floridana		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		19.8		9.70		Not applicable		no		no		no		yes		Species inhabits dark, humus rich sands of pine-palmetto flatwoods, wet prairies, and savannahs. (Based on Kral 1983) Seepage slopes. (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species.

 It grows in fire-dependent habitats such as longleaf pine wet forests and wet meadows and has a strong response to fire (Negron-Ortiz 2023). It can also occur in appropriate habitats within road/transportation and/or transmission rights-of-ways that are maintained. Occurs within the grassy seepage bog communities at the edge of forested or shrubby wetlands		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland), high overlap

		998		Large-flowered skullcap		Scutellaria montana		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		39.1		25.30		Not applicable		no		no		no		yes		Scutellaria montana is typically found in rocky, shallow soils, and on submesic to xeric, well-drained, slightly acidic oak-pine forests in the Ridge and Valley and Cumberland Plateau provinces of Northwestern Georgia and adjacent southeastern Tennessee. In Georgia, it has been reported from elevations of 189 to 265 m on steep, lower slopes of all aspects. In Tennessee, the elevation range of the species is much greater, with one concentration of sites at 200 to 320 m on slightly sloping to steep lower to mid-slopes on the Upper Mississippian Pennington Formation. The other concentration is at 400 to 540 m on gentle to somewhat steep slopes of small ravines near the escarpment on the Cumberland Plateau, on Lower Pennsylvanian sandstone and shale (Bridges 1984). The soil is always rocky and somewhat shallow, with plants rooted in deeper soil between boulders, or on as little as 3 cm of soil over rocks (Collins, unpublished manuscript). The species appears to have little specific habitat preference, occurring in localized areas within its known range. It is unclear what limits the northern edge of its distribution (NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1000		Pedate checker-mallow		Sidalcea pedata		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		1.8		0.99		0.01		yes		no		no		no		Species inhabits loamy clay of annually-moist pebble plain meadows, and occasionally in dry meadows at 1600-2500 m (Pearson, 1989) (NatureServe, 2015). High ecological integrity of the community, site fidelity and low tolerance ranges are inferred based on the specific habitat needs of this species, the relatively small number of populations and its limited geographic range.		No		Yes		No		Not scored		Not scored		None		No		Excluded due to very low overlap.  

		1003		Houghton's goldenrod		Solidago houghtonii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		26.5		8.00		Not applicable		no		no		yes		no		Solidago houghtonii occurs primarily along the northern shores of Lakes Huron and Michigan and is restricted to calcareous beach sands, rocky and cobbly shores, beach flats, edges of marl ponds, and especially the shallow, trough-like interdunal wetlands that parallel shoreline areas (MNEI 1993). Much less commonly, S. houghtonii occurs in wet prairie-like habitats in Lower Michigan and locally in a New York marl fen. It also occurs on seasonally wet limestone pavement, which is the species’ more typical habitat in the eastern portion of its range. S. houghtonii was collected from open limestone pavements in moist rock crevices (D.F. Brunton 3352, CAN). In sand dune areas, it tends to occur on the lee side of low foredunes and on low stabilized dunes adjacent to interdunal wetlands, especially in moist to saturated sands within and around interdunal depressions. The restriction of S. houghtonii to calcareous sands and dolomitic limestone areas of the Niagaran Escarpment suggests that the species requires a relatively high amount of calcium and magnesium (and possibly sodium and potassium) in its substrate. Dune sands in the region of the Niagaran Escarpment generally have a calcareous component of about 1 to 5 percent that is composed primarily of ground mollusk shells (Collins 1989). The sands in which it grows are circumneutral (pH 7.0) to alkaline (pH 8.0) and may occasionally have a thin covering of organic material (Collins 1989). Solidago houghtonii usually occurs where there is a relatively low density of competing vegetation at elevations between 100 and 400 meters.  The species’ apparent establishment in the better drained portions of dunes, such as along the backside of foredunes, may indicate it has some resistance to desiccation. Often associated with Solidago ohioensis, Lobelia kalmii, and other calciphiles; occasionally associated with two other rare species: Pitcher's thistle (Cirsium pitcherii) and dwarf lake iris (Iris lacustris). (USFWS, 1997; NatureServe, 2015).

The beach flats, dunes, and interdunal wetlands in which S. houghronii occurs are active, dynamic habitats. These sites are characterized by their constant exposure to wave and wind action, with the continual movement of sand leading to cycles of destabilization, plant colonization, and subsequent dune restabilization. Beach flats and frontal dunes are also strongly affected by Great Lakes water level fluctuations, as are interdunal wetlands, whose water tables fluctuate in relation to the cyclical Great Lakes regime. Solidago houghtonii sometimes occurs along cobble shorelines, sandy beaches, and on wide beach flats, but in Michigan it is most commonly found in or near interdunal wetlands, especially in moist sand along the margins.		No		Yes		No		No		Yes		flowing wetland		Yes		PULA 7 (dicot, flowing wetland), medium overlap

		1004		Blue Ridge goldenrod		Solidago spithamaea		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		12.5		4.60		Not applicable		no		no		yes		no		Rocky places such as outcrops, ledges, cliffs, and balds at elevations above 1400 m. Sites occupied by the species are generally exposed to full sun. Common associates include grasses and sedges, as well as other rare, high-elevation species such as Heller's blazing star (Liatris helleri), Roan Mountain bluet (Houstonia montana) and spreading avens (Geum radiatum) (NCHP 2001) (NatureServe, 2015).		Yes		No		No		NA		NA		Montane, cliff, and rocky outcrop species		No		Excluded due to habitat modifier.

		1008		Howell''s spectacular thelypody		Thelypodium howellii ssp. spectabilis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		90.1		42.68		Not applicable		no		no		no		yes		The thelypody occurs in wet alkaline meadows in valley bottoms, usually in and around woody shrubs that dominate the habitat on the knolls and along the edge of the wet meadow habitat between the knolls.  Soils are pluvial-deposited alkaline clays mixed with recent alluvial silts, and are moderately well-drained (Kagan 1986).  Associated species include Sarcobatus vermiculatus (greasewood), Distichlis stricta (alkali saltgrass), Elymus cinereus (giant wild rye), Spartina gracilis (alkali cordgrass), and Poa juncifolia (alkali bluegrass) (Kagan 1986).  The thelypody may be dependent on periodic flooding since it appears to rapidly colonize areas adjacent to streams that have flooded (Kagan 1986).  Abundance fluctuates widely from year to year in response to annual climate and soil moisture (USFWS 2010, p. 4).    Thelopody is readily consumed by cows. Thus, thelopody is typically only found under shrubs in areas that are intensively grazed during the growing season (USFWS 2010).  In addition, this taxon does not compete well with encroaching weedy vegetation such as Dipsacus fullonum (teasel) (Davis and Youtie 1995) (USFWS, 2016).

Howell’s spectacular thelypody is a herbaceous biennial that occurs in mesic, alkaline habitats in the BakerPowder River Valley region in northeast Oregon.  Sites range from approximately 1,000 meters (3,000 feet) to 1,100 meters (3,500 feet) in elevation.  All remaining thelypody populations occur within or directly adjacent to agricultural fields or urban areas.  Thelypody may be dependent on periodic spring flooding since it appears to colonize areas adjacent to streams that have flooded		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot , wetland), high overlap

		1009		Slender-petaled mustard		Thelypodium stenopetalum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		2.2		1.22		0.01		yes		no		no		no		Species inhabits mesic, alkaline meadows (Skinner, 1997)  (NatureServe, 2015). Thelypodium stenopetalum is primarily found on vernally moist alkaline meadows at elevations. High ecological integrity of the population and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species and restricted range in which it is found. from 1,600 to 2,500 meters (m) (5,250 to 8,200 feet (ft)) in the Big Bear Valley, San Bernardino Mountains of California. Alkaline flats and lakeshores are also considered suitable habitat (USFS 2000b, p. 41) (USFWS, 2011).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		1010		Kneeland Prairie penny-cress		Thlaspi californicum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		0.2		0.03		0.00		yes		no		no		no		Species inhabits serpentine rock outcrops in coastal prairie habitat; 760 m in elevation (Federal Register, 9 Feb. 2000; cf. Skinner and Pavlik 1997) (NatureServe, 2015). High ecological integrity of the population and site fidelity, clumped spatial arrangement of the population as well as low tolerance ranges are inferred based on the specific habitat requirements of this species.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		1011		Santa Cruz Island fringepod		Thysanocarpus conchuliferus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		8.6		6.20		0.75		no		yes		no		no		Species inhabits dry canyon slopes, rocky ridges, and rock outcrops. Mostly on shaded n-facing rock faces, slopes, and canyon bottoms; chaparral, oak woodland; 800-1800 ft (245-550m) (Junak et al. 1995)  (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the species specific habitat needs and relatively low number of known populations.		Yes		No		No		NA		NA		Rocky outcrop and ridge species		No		Excluded due to low overlap and habitat modifier.

		1013		Red Hills vervain		Verbena californica		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		6.5		6.60		0.95		no		yes		no		no		Species occurs along intermittent and perennial streams with serpentine substrates. 260-400 m elevation. Cismontane woodland, valley and foothill grassland / mesic, usually serpentine seeps or creeks; elevation 260-400m (California Native Plant Society 2001) (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the species limited number of populations and the species specific habitat requirements.		Yes		Yes		No		No		No		None		No		Excluded due to low overlap.  

		1014		Wide-leaf warea		Warea amplexifolia		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		85.4		61.03		Not applicable		no		no		no		yes		Warea amplexifolia is endemic to high pine ecosystems of Florida. The high pine refers to the hilly portions of the ecosystem rather than the stature of the pines themselves. The undulating xeric sand ridges supporting the high pine are known as sandhills and the entire community is referred to by the same term. Sandhills are maintained under natural conditions by frequent patchy summer fires sparked by lightning. The resulting habitat condition is an open, often sparse over-story plant assemblage of longleaf pine (Pinus palustris), longleaf pine/turkey oak (Quercus laevis), or live oak/bluejack oak (Q. geminata/Q. incana) with an open, park-like understory. The ground cover consists of perennial grasses and forbs interspersed with deciduous clonal oaks (Myers 1990). Warea amplexifolia occurs on well-drained, sterile, yellow sands and is typically widely scattered in the sunny openings of the sandhills. (USFWS, 2017)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1015		Carter's mustard		Warea carteri		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		36.9		33.91		Not applicable		no		no		no		yes		Carter’s mustard is found almost exclusively in upland areas and is a soil generalist, being found on yellow, gray, or white sands (Menges et al. 2007). It is found primarily in sandhills and scrubby flatwoods, and often at the ecotone between these two vegetation types. In the northern part of its range, most sites are on sandhill. This is also true for sites at Tiger Creek Preserve, a site in the central part of its range, which supports the greatest number of plants. At this site, the species is found in both high-quality, frequently burned sandhill, as well as in overgrown sandhill that could also be termed xeric hammock (Menges in litt. 2008d). Near the south end of its range (e.g., ABS), Carter’s mustard is fond primarily in scrubby flatwoods, often just downhill from a ridge of yellow sand (Menges in litt. 2008e).

These habitats have a range of fire return intervals from 2 to 15 years (Menges 2007). Although Carter’s mustard has a large populations after fire, it can also recover from a persistent soil seed bank after many years or even decades without fire (Menges in litt. 2008f). Although preferring post-fire or disturbed sites, Carter’s mustard is not a gap specialist. Plants often grow among dense shrubs in scrubby flatwoods or shrubby sandhill sites.		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species overlaps with Lake Whales Ridge, may be covered by Vulnerable Species mitigation areas

		1017		Tennessee yellow-eyed grass		Xyris tennesseensis		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-5		40.2		29.30		Not applicable		no		no		no		yes		Although Xyris species are usually found on acidic soils, X. tennesseensis is restricted to basic or circumneutral soils that thinly cover calcareous substrates with year-round seepage or mineral-rich water flow. This species is found in open or thin canopy woods in gravelly seep-slopes or gravelly bars and banks of small streams, springs and ditches (Kral 1990) (NatureServe, 2015). Clumped spatial arrangement, high ecological integrity and site fidelity and low tolerance ranges are inferred based on specific habitat needs of this species and the small number of known populations. It is obligate wetland plant that prefers relatively high pH seeps and streambanks. It has been shown to be a poor competitor and quickly succumbs to ecological succession without periodic disturbanc (USFWS, 2014).		No		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 6 (monocot, wetland) and PULA 8 (monocot, flowing wetland), high overlap

		1019		Seabeach amaranth		Amaranthus pumilus		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-8		31.7		24.30		Not applicable		no		no		no		yes		The species occurs on barrier islands, mainly on coastal overwash flats at the accreting ends of the islands and lower foredunes and on ocean beaches above mean high tide (occasionally on sound-side beaches). It is intolerant of competition, not occurring on well-vegetated sites. According to Weakley and Bucher (1991), this species appears to need extensive, dynamic, natural areas of barrier island beaches and inlets, especially with fresh sand. Within this dynamic landscape, this amaranth functions as a fugitive species, occupying suitable habitat as it becomes available. (NatureServe, 2015)		Yes		No		No		NA		NA		Beach (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		1020		Holmgren milk-vetch		Astragalus holmgreniorum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		26.5		19.30		Not applicable		no		no		no		yes		A. holmgreniorum occurs at elevations between 2,480-2,999 feet (ft) (756-914 meters (m)) in areas that drain to the Santa Clara and Virgin rivers. It is typically found on the skirt edges of hill and plateau formations slightly above or at the edge of drainage areas; it occurs on soils characterized by small stone and gravel deposits and where living cover averages less than 20 percent of the landscape. Runoff received from nearby sloping areas, combined with slower evaporation due to shading produced by the stone and gravel, may increase water availability for the plants in excess of regional rainfall (Harper 1997; Harper and Van Buren 1997). The species is associated with geological layers or parent materials found within the Moenkopi formation. The majority of plants (approximately 95%) are found on a 20 percent slope or less (USFWS unpubl, data 2005). A. holmgreniorum is thinly and discontinuously distributed within its habitat. At the landscape level, the dominant plant community or land cover within which A. holmgreniorum occurs is described as Sonora-Mojave Creosotebush-White Bursage Desert Scrub (NatureServe 2003) and, alternatively, as Mohave Mixed Shrub and Mohave Creosote/Bursage habitats (Bennett et al. 2004). 		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot). High overlap with range and critical habitat.

		1021		Peirson's milk-vetch		Astragalus magdalenae var. peirsonii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		5.2		3.97		1.07		no		yes		no		no		Astragalus magdalenae var. peirsonii occurs on the bowls, swales, and slopes of active, windblown sand dunes. The majority of A. m. var. peirsonii habitat within the Algodones Dunes is located along the western edge of the dune system. In this area, a series of barchan dunes is oriented northwest to southeast, and aligned with seasonal wind patterns. Each dune is a sequence composed of a back dune, a dune slip face, and a bowl. Winds move sand along the back dune and over-deposit sand grains on the slip face, which is highly unstable. The dune bowl is a blow-out area from the bottom of the slip face that transitions up-slope to the back dune of the next dune sequence. Astragalus magdalenae var. peirsonii is generally associated with the upwind back dune area of most dune sequences, where sand is wind-packed and more stable. (USFWS, 2019c)		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		No		Excluded due to low overlap with range and very low overlap with critical habitat. Species also has habitat modifier that limits exposure.

		1022		Springville clarkia		Clarkia springvillensis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		12.5		8.98		9.79		no		no		yes		no		Clarkia springvillensis grows mostly on the uphill slope of roadbanks, on small decomposing granitic domes, and in sunny openings from elevations between 330 and 1,220 meters (1,080 to 4,000 feet) within the blue oak woodland community. Clarkia springvillensis is found on granitic soils at sunny sites. Population surveys revealed 18 colonies in 2002 and 23 colonies in 2003. (USFWS, 2009)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		1023		Pennell's bird's-beak		Cordylanthus tenuis ssp. capillaris		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		48.9		22.95		8.96		no		no		yes		no		Cordylanthus tenuis ssp. capillaris grows only on serpentine soils among chaparral and closed pine forests (Chuang and Heckard 1986) and are found in colonies. Occurrences range in elevation above mean sea level from 45 to 245 meters (148 to 804 feet) (Calflora 2011, CNPS 2011). Cordylanthus tenuis ssp. capillaris is associated with Sargent’s cypress (Cupressus sargentii), Baker’s manzanita, and coffeeberry (Rhamnus californica) (Chuang and Heckard 1986). (USFWS, 2011)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		1024		Longspurred mint		Dicerandra cornutissima		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		71.6		38.90		Not applicable		no		no		no		yes		Scattered in openings (natural or artificial) in longleaf pine-turkey oak scrub/sandhill or on low rises in slash pine-palmetto scrub. (Based on Kral 1983.) (NatureServe, 2015). The habitat occupied by this species needs periodic prescribed fires. D. cornutissima grows well in open, sandy patches usually along roadside edges (USFWS, 2008).; D. cornutissima is endemic to sand pine scrub habitat that can best be described as scrub composed of overstory of older mature sand pine (Pinus clausa), with an open to thick understory of sand live oak (Quercus geminate), Chapman's oak (Q. chapmanii), myrtle oak (Q. myrtifolia), saw palmetto (Serenoa repens), scrub palmetto (Sabal etonia), Florida rosemary (Ceratiola ericoides), and the state listed Garberia heterophylla (Herring 2005). The ground cover component of this habitat is composed of patchy occurrences of lichens ( Cladina evansii, Cladina subtenuis, and Cladonia leporine), as well as grasses such as wiregrass (Aristida stricta), arrowfeather threeawn (Aristida purpurescens ), and sandy field beaksedge (Rhynchospora megalocarpa). D. cornutissima grows well in open, sandy patches usually along roadside edges. Although D. cornutissima occurs in a fire-adapted habitat, the timing of fires related to the plants survivorship and reproduction is not known (Herring 2005). At CFG, D. cornutissima mostly occurs within sand pinedominated scrub that has a mosaic of sandhill throughout the site (Herring 2005). The overstory is open, consisting of mostly sand pine, but longleaf pines are occasionally found. Fire suppression in the sandhill has led to an invasion of sand pine, but prescribed burning of this area needs to be conducted carefully, since response of D. cornutissima is unknown (Herring 2005). Menges (1992) found that a similar species, D. frutescens, a short-lived perennial is killed by fire and reestablishes vigorously from seed. Weekley (2006) notes its close relative D. christmanii is also killed by fire and reestablishes from seed. There has recently been research (K. Holsinger, University of Connecticut, unpublished data, 2008) to show that longer intervals of fire (more than 12 years) may be optimum for these species. Therefore, research on the similar D. frutescens, which grows in yellow sand scrub at Archbold Biological Station on the Lake Wales Ridge, should be considered to elucidate the effects of fire on Dicerandra species and help refine prescribed burning activities (A. Johnson, FNAI, personal communication, 2008). Further east on the CFG, along the I-75 right-of-way, and Marion Oaks and Ocala Waterway Estates subdivisions, D. cornutissima occurs along roadside edges, its preferred habitat (Herring 2005). Care must be taken along these edges to not move dirt, mow, and establish fire lines with heavy equipment (Herring 2005). There are plans at CFG to manage the scrub habitat using mechanical means to open the habitat and reduce the sand pine. Due to the close proximity of I-75 to this site, prescribed burning is extremely difficult. The OGT recently completed a management plan for CFG that has goals and objectives to protect, enhance, and increase D. cornutissima found on the site (FDEP 2007). (USFWS, 2016)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1025		Verity's dudleya		Dudleya verityi		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		19.4		12.10		3.13		no		yes		no		no		In general, Dudleya taxa typically inhabit ocean bluffs, sheer cliffs, and rock outcrops including open habitat soils that have nutrient poor substrates and little vegetation (Riefner et al. 2003).  This species is highly localized in its distribution, occurring exclusively in thin-soiled substrate over rocky outcrops derived from the Miocene Conejo volcanics (Service 1999). Based on CNDDB (2008) records and recently mapped coordinates onto Google Earth (2008), known occurrences of Dudleya verityi prefer elevations ranging from 60 to 350 meters (200 to 1150 feet).  Dudleya verityi prefers slopes ranging from 20 to 90 degrees, and most commonly with north-facing exposures (CNDDB 2008, Sagar 2008). The entire distribution of the species is scattered over a 6.4-km (4-mi) stretch of land along the northern slope of Conejo Mountain and on north-facing volcanic outcrops in the vicinity of the California State University Channel Islands campus. (USFWS, 2009) 		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		1026		Steamboat buckwheat		Eriogonum ovalifolium var. williamsiae		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		15.7		5.00		Not applicable		no		no		yes		no		Open areas on the slopes of deep (approximately 25 m), dome-shaped, siliceous hot springs deposits in an area that has been intermittently geothermally active for the past 2.5 million years. It is largely restricted to moderately deep, siliceous hot springs deposits known as sinter which originated from the discharge of hot-spring waters and thermal ground water saturated with amorphous silica (USFWS, 1995). The species colonizes the deposits only after precipitation has leached high concentrations of sodium, potassium, and other soluble chemicals from the substrates. Moisture is derived from precipitation rather than spring sources. Over time, as soils accumulate and develop on the deposits, other species invade and eventually out-compete the buckwheat (USFWS, 1995). (NatureServe, 2015)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		1027		Mexican flannelbush		Fremontodendron mexicanum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		7.0		2.75		0.07		yes		no		no		no		Inhabits slopes covered with southern mixed chaparral, closed cone coniferous forest dominated by Tecate cypress (Cupressus forbesii), and canyons (NatureServe, 2015). This species grows in chaparral habitat, a habitat type that is adapted to periodic fires, and F. mexicanum is associated with species such as Callitropsis forbesii (Cupressus forbesii, Tecate Cypress), that require fire as a part of their life cycle (Dunn 1987, p. 367). It is often found in association with metavolcanic soils (Oberbauer 1991, pp. 1-9; Reiser 1996, pp. 92-92). Fremontodendron mexicanum grows on alluvial benches associated with ephemeral drainages and also on the associated canyon slopes. The elevation range of this species is now considered to range from sea level to 1,000 meters (3,000 feet) (USFWS, 2009).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		1028		Virginia sneezeweed		Helenium virginicum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		22.2		10.30		Not applicable		no		no		no		yes		In Virginia, Helenium virginicum is a wetland plant restricted to shallow, seasonally inundated ponds (which are in or near sinkholes) in Augusta and Rockingham Counties, Virginia (Blake 1936; Roe 1977; Harvill et al. 1986). The pond basins in which this species occurs are usually flooded from January to July. The substrate at most H. virginicum sites consists of poorly drained, acidic, low fertility Purdy silt loams (USDA 1979) underlain by gray clays and dolomitic bedrock (Werner 1966; Rader 1967). The level of disturbance present at the sinkhole ponds includes relatively undisturbed ponds surrounded by forest, more meadow-like habitats around farm ponds actively used by cattle, a backyard seasonal wetland maintained in an open state by the landowner, a seasonally wet mowed lawn, and a seasonal wetland degraded by severe cattle trampling and an ongoing attempt to fill the site. In Missouri it is found on sinkhole pond margins and wet meadows in the Ozark Highlands (Rimer and McCue 2005). The plant has been found to prefer open growing conditions and is found in a variety of sites in addition to the less disturbed sinkholes and wet meadows including rural airports, roadside ditches, and cattle ranches (R. Rimer and J. Summers, pers. comm. 2005). It appears to be less confined to discrete wetlands in Missouri and can occur in a temporarily wet portion of a hayfield or in roadside ditches (Tim Smith pers. comm.) (NatureServe, 2015). Data from one site indicate that H. virginicum is shade intolerant (USFWS, 2000).		No		Yes		Yes		Yes		No		None		Yes		PULA 5 (dicot, wetland), high overlap

		1029		White bladderpod		Physaria pallida		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		1.3		1.40		Not applicable		no		yes		no		no		The white bladderpod occurs in natural openings or glades within pine-oak forests on shallow, stony, calcareous sandy loam or sandy clay loam over glauconite or ironstone of the Weches Formation; in addition, these glades are seep-moistened during the winter and spring but become desiccated during the summer (Poole et al. 2007, p. 378).  White bladderpod population numbers are heavily influenced by local environmental conditions, such as winter or spring moisture and spring frost, as well as invasion of woody and herbaceous plants that tend to out-compete the white bladderpod.		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		1030		Huachuca water-umbel		Lilaeopsis schaffneriana var. recurva		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		6.8		3.67		Not applicable		no		yes		no		no		Lilaeopsis schaffneriana ssp. recurva is restricted to cienegas, rivers, streams, and springs in permanently wet (or nearly so) muddy or silty substrates with some organic content (64FR 37441, pp. 37441-37442). The taxon is generally found in shallow and slow-flowing waters that are relatively stable, or in active stream channels containing refugial sites where the plants can escape the effect of scouring floods (62FR 665 p. 667; 64FR 37441, p. 37442). Through both rhizomes and seeds, the taxon can survive short periods without water, though is generally considered a taxon of perennial water environments. Found between 855 and 2,170 meters (m) (2,805 and 7,120 feet [ft]) in elevation, the range of the taxon crosses the Sierra Madrean Region of southeastern Arizona and adjacent portions of Sonora, Mexico (Titus and Titus 2008c, p. 459; Vernadero Group and the Desert Botanical Garden 2012, p. 1).		Yes		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 2 (dicot herbaceous plant, terrestrial), PULA 5 (dicot, wetland) and PULA 7 (dicot, flowing wetland). Although overlap with range is low, overlap with critical habitat is high.

		1031		Scrub lupine		Lupinus aridorum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		44.2		36.80		Not applicable		no		no		no		yes		Habitat is sandy openings in sand pine-rosemary-oak scrub. Soils are very dry and have very little organic accumulation, and quite acidic with a pH from 4.0 to 4.5. The scrub lupine will not grow near rosemary (Ceratiola ericoides) because of rosemary’s allelopathic effects. Most of the sites where L. aridorum is now found are moderately to severely disturbed by soil scraping, road construction, land clearing, or off-road vehicles (USFWS, 1999; NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1034		San Rafael cactus		Pediocactus despainii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		7.0		0.81		Not applicable		no		yes		no		no		Inhabits desert pavements of cobble or pebble in pinyon-juniper woodlands (Flora of North America Editorial Committee 2003). Hills, benches and flats, of open, semi-arid grassland with scattered junipers and pinyon pines. (NatureServe, 2015). San Rafael cactus grows in a wide variety of soils, although it may favor fine textured mildly alkaline soils rich in calcium and derived from limestone substrates of the Carmel Formation and the Sinbad member of the Moenkopi formation. It has also been found on shale barrens of the Brushy Basin member of the Morrison, Carmel, Mancos and Dakota geologic formations and in areas of primarily alluvial and colluvium soils. It is found hill tops, and gentle slopes, and most abundantly on sites with a south exposure at elevations of 1450-2080 m (4760-6820 ft.). San Rafael cactus requires intact habitats relatively free of invasive species. This species also requires the presence of native plants which support their pollinators in order to successfully reproduction (USFWS, 2015).		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		No		Excluded due to low overlap. Species also has habitat modifier that limits exposure.

		1035		Winkler cactus		Pediocactus winkleri		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		2.0		0.34		Not applicable		yes		no		no		no		Winkler cactus is endemic to specific, fine textured soils derived from the Dakota formation and Morrison formation in the lower Fremont River in Wayne County and southeast Sevier Counties of south-central Utah. It is generally found at elevations between 1,500 - 2,130 meters (m) (4,900 - 7,000 feet (ft)) on rocky, alkaline hill tops and benches, and gentle slopes on barren, open sites in salt desert shrub communities. These communities are associated with species such as Indian rice grass (Achnatherum hymenoides), blue grama (Bouteloua gracilis), curly grass (Pleuraphis jamesii), alkali sacaton (Sporobolus airoides), sand hill muhly (Muhlenbergia pungens), prickly pear cactus (Opuntia polyacantha), Mormon tea (Ephedra torreyana), little-leaf mountain mahogany (Cercocarpus intricatus), shadscale (Atriplex confertifolia), four-wing salt bush (Atriplex canescens var. canescens), phlox (Phlox spp.), locoweed (Astragalus spp.), halogeton (Halogeton glomeratus), snakeweed (Gutierrezia sarothrae), and viscid rabbitbrush (Chrysothamnus viscidiflorus). It is also found among piñonjuniper (Pinus edulis-Juniperus osteosperma) woodland stands (Clark 2008; Welsh et al. 2003). (USFWS, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		1036		Ruth's golden aster		Pityopsis ruthii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		25.0		13.40		Not applicable		no		no		no		yes		Species inhabits soil-filled cracks in phyllite boulders along river banks and in rivers, within 5.7 km (3.5 mi) and 4.6 km (2.9 mi) reaches of the Hiwassee and Ocoee Rivers, respectively (USFWS, 2018). Shade intolerant but adapted to annual high water flows; requires periodic flooding and scouring to remove competing vegetation (NatureServe, 2015). High ecological integrity of the community and site fidelity along with low tolerance ranges are noted based on the species specific habitat requirements and the relatively low number of populations (NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1037		Barneby reed-mustard		Schoenocrambe barnebyi		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		3.8		0.59		Not applicable		no		yes		no		no		Mixed desert shrub communities (shadscale, Eriogonum, Ephedra), in sparsely vegetated sites on steep, eroding north to northeast facing slopes (elevations between 1460 and 1985 meters). Grows in xeric, fine-textured red clay soils rich in selenium and gypsum of the Moenkopi Formation, and, rarely, on soils eroded from it that now overlie the Chinle Formation and on the Carmel Formation. Associated species include Abronia fragrans, Amelanchier utahensis, Artemisia dracunculus, Astragalus brandegeei, Atriplex confertifolia, Chrysothamnus nauseosus, Ephedra torreyana, Ephedra viridis, Eriogonum corymbosum, Erioneuron pulchellum, Erioneuron pilosum, Hilaria jamesii, Monolepis nuttalliana, Opuntia polyacantha, Phacelia rafaelensis, Sporobolus sp., Stanleya pinnata, and Townsendia incana. (NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		1039		Virginia spiraea		Spiraea virginiana		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-10		27.6		10.60		Not applicable		no		no		no		yes		Spiraea virginiana is found at elevations between 850 to 2,400 feet in periodically flood-scoured banks of high-gradient mountain streams, meander scrolls, point bars, natural levees, and braided features of lower stream reaches, and occasionally near disturbed rights-of-way (Ogle 1992). Plants often found on geologically active areas with erosion, deposition, and slumping, along rivers with dynamic flooding regimes, sandbars, scoured river shore and flatrock habitat with crevices. These areas also are associated with cobbles, boulders, and massive rock outcrops with sandy or clay soils. The areas can be periodically xeric. Plants are often seen in silt mud and sand. The growth, spread, and subsequent fragmentation of modular colonies are important processes in moving individuals within the environment. S. virginiana survives several types of stochastic events, and its phenotypic plasticity has much to tell us about temporal adaptation. (NatureServe, 2015)  		No		Yes		No		No		Yes		flowing wetland		Yes		PULA 7 (dicot, flowing wetland). Although this species is a woody plant, there is no separate PULA group for woody plants in flowing wetlands. Since this species is a dicot, it is included in the dicot PULA group for flowing wetlands. Species has high overlap. 

		1042		Relict trillium		Trillium reliquum		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		58.3		38.08		Not applicable		no		no		no		yes		(Adapted from Freeman 1985.) T. reliquum is a species of mesic hardwood forests. The forests can be on slopes of various aspects and inclinations or on bottomlands and floodplains. Soils and subsoils range from rocky clays to alluvial sands: all soils have high organic matter content in the top level, in which the rhizomes grow. Soil samples from five sites in South Carolina show that relict trillium is found where there is a medium (800 ppm.) to high (1900 ppm.) level of calcium in the soil. Botanists in other States have noted that calciphyes are normally found with relict trillium. Magnesium levels are also high ( 101 ppm. ) at the South Carolina sites. Soil pH varies from 4.6 to 5.5 at these same sites. All known populations are relatively close to creeks or rivers where high relative humidity is maintained for most of the year, especially under the hardwood canopy during the late spring and summer seasons. The largest and most vigorous populations are in the Lower Piedmont/Fall Line Hills Province, in drainages of both the Savannah and Chattahoochee Rivers. Species composition at the various sites is quite different, but the one factor that seems to separate the localities supporting T. reliquum from similar nearby ones without it is the absence of evidence of wood fires. The species is not found in any woodland where fires, either recently or in the distant past, appear to have influenced the vegetation. Plants were found in forests where other forms of disturbance were noted (e.g., on several abandoned roadbeds, a road embankment, an abandoned railroad grade fill, near an abandoned quarry, etc.), but surrounding woods (the probable seed source) in each case had been subjected only to cutting of selected trees at various times in the past. T. reliquum is associated with many other perennial herbs, shrubs and trees at various localities, but no interdependence among these species other than similar habitat preference is apparent. It occurs sympatrically with other Trillium species (commonly T. maculatum) at most sites, but it is also the only Trillium present at two sites. Population vigor is not correlated with diversity of native species with which it occurs. The number of relict trillium plants in an area usually is inversely correlated with the density and vigor of Japanese honeysuckle (Lonicera japonica) in the ground cover (NatureServe, 2015). High environmental specificity, ecological integrity, moderate site fidelity and low tolerance range are inferred based on specific habitat needs and moderate number of populations.		Yes		No		No		NA		NA		Forest species		No		Excluded due to habitat modifier.

		1043		Crenulate lead-plant		Amorpha crenulata		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		16.5		9.20		Not applicable		no		no		yes		no		The crenulate lead-plant occurs in plant communities that were historically associated with  seasonally hydrated soils and frequent burning, including wet pinelands, transverse glades, and hammock edges. It can be found growing in poorly-drained Opalocka sands within pine rocklands or in wet prairies with Opalocka-rock outcrop complex soils. It requires open sun to partial shade. The type specimen (Small and Wilson #1898) cites the habitat as “In hammocks.” No recent collections have been seen from within hardwood hammocks. Many of Small’s specimen labels were pre-printed with habitat data and some species were collected and labeled as occurring in hammocks that were actually collected in habitats outside hammocks. It may be that crenulate lead-plant was never collected in hammocks. (USFWS, 1999)
		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), medium overlap

		1044		Small's milkpea		Galactia smallii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		16.5		9.20		Not applicable		no		no		yes		no		Preliminary results of a study of the abundance, distribution, and habitat preferences of Galactia species in Miami-Dade County pine rocklands indicate that G. smallii prefers higher elevations and lower shrub cover than the more common Galactia species (O’Brien 1994). The distribution of G. smallii is correlated with soil depth and color in Redland pine rocklands. It does not occur in sites with a high amount of exotic plant cover, specifically, Schinus terebinthifolius and Neyraudia reynaudiana (O’Brien and Koptur 1995). (USFWS, 1999)
		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		1045		Texas prairie dawn-flower		Hymenoxys texana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		44.5		26.62		Not applicable		no		no		no		yes		H. texana is found in small, conspicuous, sparsely vegetated areas of fine, sandy, and compact soils.  These bare spots are often located on the lower sloping portions of pimple mounds (USFWS 1990). Pimple mounds are low, roughly circular or elliptical domes or shield-like mounds, often with flat tops, composed of unstratified sandy loam soils coarser than, and distinct from, the surrounding less coarse, often clayey soil.  Pimple mounds range from 1 to 30 m in diameter, and attain heights from about 10 cm to over 2 m (Johnson and Horwath Burnham 2012).  H. texana thrives in disturbed, open areas with barren slicks made up of a select few soils, and where specific hydrological requirements can be met. Common soil series associated with H. texana consist of primarily Gessner Complex (Ge) and Katy Find Sandy Loam (Ka or Kf). Soils are slightly saline, sticky when wet and powdery when dry. Sometimes associated with other Texas Gulf Coastal Plain endemics such as Texas windmill-grass (Chloris texensis) and Houston machaeranthera (Machaeranthera aurea). A recent description of H. texana describes the species as found in localized patches ranging from 2 to 3 m in size or as large as 100 square meters usually associated with Gessner and Katy fine sandy loam soils which sometimes are located at the base of pimple mounds (Smeins 2014). (USFWS, 2015; NatureServe, 2015) 		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1046		Garrett's mint		Dicerandra christmanii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		57.1		54.95		Not applicable		no		no		no		yes		Dicerandra christmanii is found within openings in sclerophyllous oak scrub (Huck et al. 1989). As a “gap” species, it prefers open areas and does not grow vigorously when in shaded conditions. The species occurs on well-to excessively drained yellow sands of Astatula and Tavares soil types and is found where the seasonal high water table is at least 1 to 2 m deep. (USFWS, 1999)
		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		1048		Alabama leather flower		Clematis socialis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		62.8		53.21		Not applicable		no		no		no		yes		Silt and clay of alluvial, grass-sedge openings along a highway right-of-way, extending into the adjacent hardwood edge. Associated members of the grass-sedge community prior to logging included: Scarpus lineatus, S. atrovireus, Fimbristylis puberula, and Rhynchospora caduca; several andropogons, such as A. gerardi and A. scoparius; patches of Allium and Sysyrinchium were noted, in addition to violets and composites. The woodland overstory prior to logging (Kral, 1982) was composed of lowland oaks, hickories, white and green ash, sweet gum, black gum, persimmon, and red maple. The understory included flowering dogwood, swamp cornel, sassafras, buckthorn, elderberry, viburnums, honeysuckle, and blackberry. Many of these species have been documented as components of the climax vegetation usually associated with southeastern loblolly pine forests. These forests experience natural fires approximately every ten years (Wright and Bailey, 1982). It has a moderate environmental specificity (NatureServe, 2015). Open grass-seed-rush prairie areas and adjoining hardwood swamp forests. Soil types are Conawauga and Firestone formations (developed from weather shale, are acidic, low fertility, and poor in organic material); Tupelo series with Dowellton series inclusions (calcareous flatwood communities growing on circum-neutral soils) (EPA, 2016). The Alabama leather flower is found occurring in tight patches or sparsely scattered (Goertzen and Boyd 2007). Though plants are found in sunny and shaded conditions, they are more vigorous in full or partial sunlight where plant competition is low (Emanuel 2000, 2002; Garrett 2004, 2005; Garrett and Schotz 2005; Sherbundy and Martin 2007) (USFWS, 2010).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1053		Slender-horned spineflower		Dodecahema leptoceras		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		12.5		7.70		1.65		no		yes		no		no		Species habitat is alluvial scrub on sandy and gravelly soils in sandy wash systems, at elevations ranging from 656 to 2,296 feet, in areas where intermittent, scouring flood events occur (USFWS, 2010). Soils are riverbed alluvium high in silt and low in organic matter (NatureServe, 2015).		Yes		Yes		No		Yes		No		None		No		Excluded due to low overlap.  

		1055		Kern mallow		Eremalche kernensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		62.9		42.29		20.84		no		no		no		yes		Inhabits chenopod scrub, valley and foothill grassland; 70-1000 m (Skinner 1997).  (NatureServe, 2015)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1056		San Mateo woolly sunflower		Eriophyllum latilobum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		8.5		2.16		0.48		no		yes		no		no		Inhabits moist, steep slopes of serpentine-influenced rocky soil, mostly in shaded spots. Inhabits cismontane woodland (serpentinite, often on roadcuts) at elevations of 45 - 150m (California Native Plant Society 2001) and Gen oak woodland at elevations of 100 - 150m (Hickman 1993). The environmental specificity is very narrow; it is only known from a few sites on serpentine in San Mateo County, California (NatureServe, 2015). Eriophyllum latilobum is restricted to shaded moist sites on steep grassy or sparsely wooded slopes. It apparently grows best under or very near coast live oak (Quercus agrifolia) (J. Mooring, in litt., 1998) (USFWS, 2011).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		1058		Mountain golden heather		Hudsonia montana		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-10		4.0		2.29		Not applicable		no		yes		no		no		Shallow soils that form over quartzite or mica gneiss rock ledges. Usually in the sparsely vegetated ecotone between bare rock and heath bald (NatureServe, 2015). Species is a specialist that inhabits a very narrow range (NatureServe, 2015). This habitat specificity infers that the species requires high ecological integrity of the community and site fidelity and has low tolerance range.		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial). Although range overlap is low, overlap with critical habitat is medium.

		1059		Lakeside daisy		Hymenoxys herbacea		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		62.1		51.23		Not applicable		no		no		no		yes		The lakeside daisy requires full sun and occurs on limestone or dolomite outcrops, on thin soils over dolomite or limestone, and on dry limestone prairie soils. It may also occur in openings of forests. It is almost exclusively found on such soils or on bare rocks. Typically, the plains are sandy or gravelly with rocks up to one inch in size or larger. An active quarry with the open, gravelly, limestone habitat has one of the best populations of the daisy. (USFWS, 1990)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1061		Dudley Bluffs twinpod		Physaria obcordata		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		10.7		3.06		Not applicable		no		yes		no		no		Species is found in white oil-shale, Parachute Creek Member of the Green River Formation.  (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are based on the specific habitat requirements of this species. The species is restricted to barren (sparsely vegetated), white outcrops and steep slopes of the Parachute Creek Member and certain tongues of the Green River Formation. Its habitat is unique because it supports the growth of only a few plants that can tolerate difficult growing conditions. Twinpod occurs on steep colluvial slopes and barren white shale outcrops of primarily the Thirteenmile Creek Tongue, but also on the Yellow Creek Tongue and Parachute Creek Member of the Green River Formation, where the formation is exposed along down-cutting drainages (Service 2008).  Other suitable Green River Formation Tongues include Dry Fork and Garden Gulch (Figure 4) (Service 2012).  Twinpod occurs on an average slope of 45 percent (Hayden 2010). 		Yes		No		No		NA		NA		Rocky outcrop and high elevation species		No		Excluded due to low overlap and habitat modifier.

		1064		Kral's water-plantain		Sagittaria secundifolia		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-6		38.5		30.60		Not applicable		no		no		no		yes		Undammed riverine reaches on exposed shoals or rooted among loose boulders in sands, gravels, and silts in pools up to 1 m deep. Stream bottoms are typically narrow and bounded by steep slopes (NatureServe, 2015).		No		Yes		Yes		No		Yes		flowing wetland		Yes		PULA 8 (monocot, flowing wetland), high overlap

		1073		Ute ladies'-tresses		Spiranthes diluvialis		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-5		33.2		14.90		Not applicable		no		no		no		yes		Ute ladies’-tresses occurs in a variety of human-modified and natural habitats, including, seasonally flooded river terraces, sub-irrigated or spring-fed abandoned stream channels and valleys, and lakeshores (Jennings 1989, USFWS 1992a, Fertig et al. 2005).  Numerous populations also occur along irrigation canals, behind berms, within abandoned roadside borrow pits, along reservoir edges, and other human created or modified wetlands.  Streamside populations of Ute ladies’-tresses typically occur on shallow alluvial soils overlying permeable cobbles, gravels, and sediments.  Across the range of the species, populations occur at elevations ranging from 220 to 558 m (720 to 1,830 ft) in Washington and British Columbia to 2,134 m (7,000 ft) in northern Utah.  

Most Ute ladies’-tresses sites have mid-successional vegetation (well-established grasses and forbs) communities that are maintained by human disturbances such as livestock grazing, mowing, ditch and irrigation maintenance, prescribed fire (Allison 2001, Fertig et al. 2005).  Ute ladies’-tresses may persist for some time in the grassy understory of woody riparian shrublands, but does not appear to thrive under these conditions (Ward and Naumann 1998).

Nearly all streambank, floodplain, and abandoned ox-bow sites occupied by Ute ladies’-tresses have a high water table (usually within 12.5 to 45 centimeters (5 to 18 inches) of the surface) augmented by seasonal flooding, snowmelt, runoff, and often irrigation (Jennings 1989, Arft 1995, Black et al. 1999, Riedel 2002).  Soils must be sufficiently stable and moist in the summer flowering season to support the species (Ward and Naumann 1998).  Sites located in springs or sub-irrigated meadows appear to be fed by groundwater rather than surface flows; less is known about the average depths to groundwater in these locations, but it is reasonable to assume that (as with locations where groundwater depths have been quantified) groundwater must remain relatively close to the surface in order to sustain the moist soils consistently associated with Ute ladies’-tresses.		No		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 6 (monocot, wetland) and PULA 8 (monocot, flowing wetland), high overlap

		1074		Munz's onion		Allium munzii		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		44.1		28.91		4.25		no		yes		no		no		Grassy openings in coastal-sage scrub. Soils are moist, heavy clays. This species has a very narrow environmental specificity (NatureServe, 2015). It occurs between the elevations of 1,200 to 3,500 ft. (366 to 1,067 meters (m)) above mean sea level (Boyd 1988, p. 2; Boyd and Mistretta 1991, pp. 1–3; Roberts et al. 2004, pp. 10, 130) (USFWS, 2013). Plants are most frequently found in areas that are minimally disturbed and in areas where there is little competition and overcrowding from nonnative plants. Allium munzii is also found in rocky-sandy loam soil within rocky outcrops (such as North Domenigoni Hills) (CNDDB 2011a, Element Occurrence (EO) 10) (USFWS, 2012).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		1076		Shale barren rock cress		Boechera serotina		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		21.9		6.10		Not applicable		no		no		yes		no		Habitat is shale barrens of the Ridge and Valley Province of the Appalachian Highlands (USFWS, 1991), occurring only on sparsely-vegetated xeric, south or west-facing shale slopes (barrens) at elevations from 400 to 600 meters (NatureServe, 2015). Populations are known from both the shale openings and shale woodlands adjacent to the shale openings. The term "shale barren" is a general reference to certain mid-Appalachian slopes that possess the following features: 1) southern exposures, 2) slopes of 20-70 degrees and 3) a covering of lithologically hard and weather-resistant shale or siltstone fragments (NatureServe, 2015).

Mid-Appalachian shale barrens are characterized by an open, scrubby growth of pine, oak, red cedar, and other woody species adapted to dry conditions and are found most frequently on eroding slopes undercut by a stream. Shale barrens are isolated islands of habitat with steep southern exposures with elevations of 1099 to 2494 feet, dry, relatively sparse vegetative cover,high temperatures, and low moisture in the summer.		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		1077		Texas ayenia		Ayenia limitaris		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		76.0		60.35		Not applicable		no		no		no		yes		Dense subtropical woodland communities at low elevations. The current Texas site is within the Texas Ebony-Anacua (Pithecellobium ebano-Ehretia anacua) plant community - a closed-canopy community of riparian terraces that once covered much of the Rio Grande delta, but is now reduced to remnant fragments surrounded by agricultural fields, pastures, and urban areas. The site was once an active floodplain, and the effects of hydrologic changes on Ayenia limitaris are unknown (NatureServe, 2015). Wild populations have now been documented in a wide range of alluvial soil types, from fine sandy loam to heavy clay. The species establishes well and reproduces rapidly in disturbed soils. Wild populations frequently occur in partial shade, or at the edge of shrub canopies, rather than under dense shrub or forest canopies (USFWS, 2010). The species’ range appears to be restricted by increasing aridity further inland and by the prevalence of freezing weather further north and at higher elevations in the mountain ranges of northeast Mexico (USFWS, 2016).		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), high overlap

		1078		California jewelflower		Caulanthus californicus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		49.8		24.73		11.68		no		no		no		yes		This California species historically ranged across the San Joaquin Valley floor in Fresno, Kern, Kings, and Tulare Counties.  It was also known from the Carrizo Plain in San Luis Obispo County and the Cuyama Valley in Santa Barbara and Ventura Counties.  Extant populations of C. californicus occur in Nonnative Grasslands, Upper Sonoran Subshrub Scrub, and Cismontane Juniper Woodland and Scrub communities at an elevation range of 230 - 3,280 feet (E. Cypher, unpubl. data 1994).  Native plant species, such as Vulpia microstachys (annual fescue), Trifolium spp. (clovers), Calandrinia ciliate (red maids), and Lasthenia californica (goldfields) comprised a high proportion of the vegetation at many of the known locations over several years.  The exotic grass red brome (Bromus madritensis ssp. rubens) was a significant component of the vegetation only at the Carrizo Plain sites (Taylor and Davilla 1986, Cypher 1994).  Buck (1993) lists C. californicus as occurring on flats, gentle slopes, and generally in non-alkaline grassland, and open-juniper woodland at elevations ranging from 70 to1000 m (230 to 3280 feet).  Caulanthus californicus is known to occur on non-saline sandy soils (Taylor and Davilla 1986).    		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1079		Penland beardtongue		Penstemon penlandii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		20.6		2.04		Not applicable		no		yes		no		no		The Kremmling beardtongue is only known to occur on white to tan barren shale soil exposures. The plant is locally abundant but highly restricted to sparsely vegetated shales of the Troublesome Formation that are high in selenium. The plant community is dominated by grasses and mixed shrubs (especially sagebrush, rabbitbrush, and bitterbrush) (USFWS, 2016). It inhabits a high elevation sagebrush park at 7,500 feet. Penland beardtongue is only known Pierre Shales and of late Tertiary (Miocene Troublesome Formation) siltstone sediments (USFWS, 1992). It occurs on alkaline clays containing selenium, which is toxic to most plants. Optimum habitat for P. penlandii appears to be in runoff channels, shaded by the deeply cut banks (NatureServe, 2015).		Yes		No		No		NA		NA		High elevation species		No		Excluded due to low overlap and habitat modifier.

		1080		Western prairie fringed orchid		Platanthera praeclara		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-5		66.1		51.58		Not applicable		no		no		no		yes		This species is most commonly found in full sun on moist to wet calcareous (calcium-rich, or alkaline) tallgrass prairies and sedge meadows (many flooded for 1 - 2 weeks per year). It most often grows in relatively undisturbed grassland, but can also be found in moderately disturbed sites such as roadside ditches. (NatureServe, 2015). The persistence of western prairie fringed orchid is dependent on periodic disturbance by fire, mowing, or grazing (USFWS, 2016). Flooding decreases survival of all affected western prairie fringed orchid plants (Sieg and Wolken 1999). Western prairie fringed orchid may preferentially associate with Ceratorhiza species (Sharma et al. 2003a), which “appear to be the dominant orchid mycobionts in Midwestern prairies” (Sharma 2002) (USFWS, 2009).		Yes		Yes		No		Yes		No		None		Yes		PULA 3 (monocot, terrestrial) and PULA 6 (monocot herbaceous plant, wetland), high overlap

		1081		Butte County meadowfoam		Limnanthes floccosa ssp. californica		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		57.4		43.14		23.92		no		no		no		yes		Inhabits valley and foothill grasslands (mesic soils) (Skinner 1997). Associates are Limnanthes alba ssp. alba, L. douglasii var. rosea, and L. floccosa ssp. floccosa. Grows in three types of seasonal wetlands: ephemeral drainages, vernal pool depressions in ephemeral drainages, and occasionally around the edges of isolated vernal pools (Fish and Wildlife Service 1992) (NatureServe, 2015). This species occurs on alluvial terraces in annual grasslands with mima mound topography. The occurrences are found at 165 to 1,167 feet in elevation (McNeill and Brown 1979, CNDDB 2007). Limnanthes floccosa ssp. californica occurs in different soils on Tuscan-Igo-Anita Complex Fan terraces of 0-3 percent slope, 0-50 percent rock cobble with an underlying clay durapan. According to the 2006 Butte Area Soil Survey, L. floccosa ssp. californica is found on 32 different "Musym" classes of soil, but always with an underlying durapan, rock cobble and common hydrological factors (J. Marr, CDFG, in litt. January 2007, Natural Resource Conservation Service 2006). Limnanthes floccosa ssp. californica has also been found occasionally in disturbed areas, such as drainage ditches, firebreaks, and graded sites (McNeill and Brown 1979, Jokerst 1989, Kelley and Associates Environmental Sciences 1992b, BioSystems Analysis, Inc. 1993, Kelley and Associates Environmental Sciences 1993a) (USFWS, 2008). Limnanthes floccosa ssp. californica is found primarily on the margins of vernal swales and to a lesser extent on the margins of vernal pools located on alluvial terraces in annual grasslands with mima mound topography.		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland). High overlap with range and medium overlap with critical habitat.

		1082		Bakersfield cactus		Opuntia treleasei		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		60.7		42.46		30.61		no		no		no		yes		Species inhabits sandy soils or sand flats and low hills mostly in grassland at 120-550 m (Benson 1982; Brown and Cypher 1997). Characteristic in Sierra-Tehachapi Saltbush Scrub community, but also in Blue Oak Woodland and a riparian woodland.  (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on its specific habitat needs and low number of known populations.		Yes		No		No		NA		NA		Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap

		1086		Cushenbury milk-vetch		Astragalus albens		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		3.9		2.19		0.00		yes		no		no		no		Primarily found on soils derived directly from decomposing limestone bedrock, especially on ridgetops and on open, very rocky, relatively gentle slopes at 1500-2000 m elevation. Also known from lower elevations (down to about 1170 m) in rocky washes that receive limestone outwash and from granite and granite-quartzite substrates. Plant communities are pinyon-juniper woodland, pinyon woodland, Joshua tree woodland, blackbrush scrub, and creosote bush-blackbrush scrub. Occupied sites tend to have low overstory and shrub canopy cover, high soil pH, and a high percentage of soil calcium. Associated species include Fremontodendron californicum (California Flannelbush), Coleogyne ramosissima (Blackbrush), Echinocereus triglochidiatus var. mojavensis (King-Cup Cactus), Prunus fasciculata (Desert Almond), and Yucca schidigera (Mojave Yucca). This species has a narrow environmental specificity, indicated by a restricted and patchy distribution in a highly specialized habitat (NatureServe, 2015). Cushenbury milk-vetch generally occurs with soils derived from limestone, dolomite, or a mixture of limestone and dolomite (Tierra Madre Consultants 1992, p. 33). Most occurrences are found between elevations of 5,000 and 6,600 feet (1,524 and 2,012 meters). Three occurrences are found below 5,000 feet (1,524 meters). Other habitat characteristics include an open canopy cover with little accumulation of organic material, rock cover exceeding 75 percent, and gentle to moderate slopes (5 to 30 percent) (USFWS 1997, p. 8). The primary constituent elements of Cushenbury milk-vetch designated critical habitat include: 1) soils derived primarily from the upper and middle members of the Bird Spring Formation and Undivided Cambrian parent materials that occur on dry flats and slopes or along rocky washes with limestone outwash/deposits at elevations between 3,864 and 6,604 feet (1,171 and 2,013 meters); 2) soils with intact, natural surfaces that have not been substantially altered by land use activities (e.g., graded, excavated, re-contoured, or otherwise altered by ground-disturbing equipment); and 3) associated plant communities that have areas with an open canopy cover and little accumulation of organic material (e.g., leaf litter) on the surface of the soil (USFWS, 2009).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		1087		Guthrie's (=Pyne's) ground-plum		Astragalus bibullatus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		42.1		17.90		Not applicable		no		no		no		yes		Limestone cedar glade ecosystems in the Middle Tennessee Central Basin. The plants are associated with Lebanon limestone and occur in transitional areas or glade margins where the soils are deeper (5-15 cm) and there is partial shade from shrubs and small trees. Environmental conditions in limestone glades are extreme - wet in the spring and very dry in the summer (NatureServe, 2015). Occurs between 500 to 700 ft. elevation. Soil types generally associated with rock outcrops in Rutherford County are the Gladeville and Talbott series (EPA, 2016). It should be noted that the most recently discovered occurrence was found in a small opening in a closed cedar forest, suggesting the potential for long-term persistence of A. bibullatus in less than ideal conditions provided that habitat is not destroyed (USFWS, 2011).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1088		Shivwits milk-vetch		Astragalus ampullarioides		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		17.2		12.50		Not applicable		no		no		no		yes		A. ampullaroides populations are found at elevations between 3,018-4,367 ft (920-1,330 m), typically on purple-hued patches of soft clay soil of which 99% are associated with isolated outcrops of the Petrified Forest member of the Chinle Formation (Armstrong and Harper 1991; Harper and Van Buren 1997; M. Miller, pers. comm. 2006).  This substrate, which is light, airy, and unstable when dry (Van Buren and Harper 2003a), expands greatly with precipitation, becoming slick and glue-like and forming mounds (Harper 1997).  Equal contraction upon drying often results in the formation of deep, wide fissures, constricting root systems so that few perennial plants persist on Chinle soils (Harper 1997). A. ampullarioides is documented from the following soil map units described by USDA et al. (1977) C Stony colluvial land; Naplene silt loam, 2-6% slope; Eroded land-Shalet complex; Badland, very steep; Mathis-Rock outcrop complex, 20-50% slope; Rock land, stony; Bond sandy loam, 1-10%; Clovis fine sandy loam, 1-5% slope; Badland; and Rock land Hobog association (USFWS unpubl. data 2005).  Soil texture by weight is 48.9% clay, 25.1% silt, and 26.0% sand, with an undetermined depth (Van Buren and Harper 2001).  Percentage of gravel and rock on site is much lower than A. holmgreniorum and measures 13.8% (Van Buren and Harper 2003a). 

A. ampullarioides habitat is sparsely vegetated, with an average 12% cover (Van Buren and Harper 2003a).  Due to soil shrinkage and expansion, native plant species found with A ampullarioides are generally herbaceous forbs and grasses including Calochortus flexuosus (sego lily), Dichelostemma pulchellum (bluedicks), Hilaria rigida (galleta), H. jamesii (James’ galleta), Sporobolus airoides (alkali dropseed), and Lotus humistratus (hill lotus) (Van Buren and Harper 2003a; M. Miller, pers. comm. 2006). The perennial rootstock allows A. ampullarioides to survive dry years, and in a drought year plants may not emerge (Van Buren and Harper 2003b). Dormancy is one strategy by which longer-lived plant species can survive changing climatic conditions, particularly in relation to rainfall (Epling and Lewis 1952).  (USFWS, 2007)		Yes		No		No		NA		NA		Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), high overlap with range and medium overlap with critical habitat.

		1089		Triple-ribbed milk-vetch		Astragalus tricarinatus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		4.4		2.77		0.35		yes		no		no		no		Occurs on sandy and gravelly soils of dry washes, or on decomposed granite or gravelly soils at the base of canyon slopes (NatureServe, 2015). Astragalus tricarinatus habitat includes dry washes, bases of canyon slopes, and scree slopes (Barrows 1987, p. 2; Sanders and Thomas Olsen Associates 1996, p. 3). Astragalus tricarinatus is found in transition areas of the Sonoran and Mojave Deserts from 1,300 feet to 4,000 feet (400 to 1,220 meters) (Sanders 1999, p. 4) (USFWS, 2009).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		1090		San Jacinto Valley crownscale		Atriplex coronata var. notatior		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-8		69.5		46.14		9.49		no		no		no		yes		Occurs in seasonal wetlands, such as floodplains and vernal pools, on slow-draining alkali soils; communities include alkali vernal plain, alkali playa, alkali scrub, and alkali grassland. Sites are typically flooded by winter rains, after which the water drains or evaporates over a variable period of time. Prefers areas with a dynamic hydrological regime that includes both local and large-scale flooding events (USFWS 2008). The environmental specificity is very narrow to narrow (NatureServe, 2015). It is associated with alkaline-saline soils. A hydrologic regime that includes seasonal and large-scale flooding in combination with slow drainage in alkaline soils with low nutrient loads is a key habitat element for this taxon. Atriplex coronata var. notatior is adapted to grow in slow-draining alkaline-saline clay soils, primarily the Willows soil series and, to a lesser extent, the Domino, Traver, Waukena, and Chino soils series (Knecht 1971, p. 23; Bramlet 1993, p. 4) (USFWS, 2012).

Atriplex coronata var. notatior is reliant on fixed landscape features that include:  (1) Appropriate hydrology that allows for flooding and moist soil conditions during the winter and spring months, and (2) alkali soils that drain slowly following the winter and spring rains.  The ponding of water (but not prolonged inundation) produced by these hydrologic conditions and underlying soils is necessary for the successful growth and reproduction of A. c. var. notatior.  Atriplex coronata var. notatior requires a hydrologic regime that includes seasonal and largescale flooding in combination with alkaline soils that exhibit low permeability and low nutrient availability.  The taxon is found in the San Jacinto River and Upper Salt Creek drainages and within the Alberhill Creek floodplain in soils where mineral nutrients are tightly bound to silt and clay particles (Roberts 2004, pers. comm.).  Depending on the amount of precipitation, the duration and extent of flooding or inundation can be extremely variable year to year.  Seasonal flooding (typically over the winter and early spring) is an important process that creates suitable alkali habitat for A. c. var. notatior, stimulates germination, prevents invasion from flood-intolerant plant species, restores disturbed areas, and helps disperse seed (Roberts 2004, pers. comm.).		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland), high overlap

		1095		Ben Lomond spineflower		Chorizanthe pungens var. hartwegiana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		10.9		5.80		0.66		no		yes		no		no		Restricted to pockets of sandstone-derived coarse sandy soils - uplifted ancient marine terraces persisting in a mountain range of volcanic origin. These coarse sands create drier soil conditions than those in the surrounding substrates and support an unusual, open, park-like ponderosa pine woodland community.  (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the species specific habitat requirements and low number of known populations.		Yes		No		No		NA		NA		Sandy/sand dune species (runoff exposure not relevant)		No		Excluded due to low overlap. Species also has habitat modifier that limits exposure.

		1096		Morefield''s leather flower		Clematis morefieldii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		29.8		23.00		Not applicable		no		no		no		yes		Occurs in the Cumberland Plateau physiographic region in Madison County (Figure 1). It occurs in patches near seeps and springs in rocky limestone woods, typically at elevations of 800 to 1100 feet, on the south and southwest facing slopes of mountains (Weber 1991). Currently, it is known from a total of five sites with populations on Huntsville, Keel, and Monte Sano Mountains. Populations tend to occur on limestone of the Monteagle formation with a sandstone cap (Weber 1991). Plants are rooted in basic clay-loam soils and are often found sprawling over shrubs and boulders or climbing understory shrubs and trees (Kral 1987). Clematis morefleidji occurs locally within a open to dense juniper-hardwoods community.  (USFWS, 1994)
Morefield’s leather flower is found within an elevation gradient of approximately 700 to 1,700 feet above sea level (Cook 2018), but most sites are found between roughly 1,000 and 1,400 feet elevation. The species has remarkably high fidelity with the Plateau Escarpment Level IV ecoregion - which is found within the Southwestern Appalachians Level III ecoregion -  with all known populations occurring within this ecoregion. A small portion of one population slightly crosses into the Eastern Highland Rim Level IV ecoregion (part of the Interior Highlands Level III ecoregion); however, this apparent ecoregional association may simply be an artifact of how the population and/or ecoregion were mapped rather than a true association.  (USFWS, 2018)		Yes		No		No		NA		NA		Montane species		No		Excluded due to habitat modifier.

		1115		Santa Clara Valley dudleya		Dudleya setchellii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		19.3		9.80		1.97		no		yes		no		no		Dudleya setchelli are found on rocky outcrops within serpentine grasslands at elevations between 120 and 300 m (NatureServe, 2015). McCarten (in litt., 1998) suggests (1) the narrow distribution of Dudleya setchelli may be associated with the limited number of appropriate rock crevices available and (2) potential habitat for Dudleya setchelli cannot be determined by counting the number of rock outcrops because only some have crevices deep enough to provide habitat. (USFWS, 1998; NatureServe, 2015)		Yes		No		No		NA		NA		Rocky outcrop species		No		Excluded due to low overlap and habitat modifier.

		1119		Gaviota Tarplant		Deinandra increscens ssp. villosa		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		34.9		27.70		1.56		no		yes		no		no		This species is associated with marine terraces and uplifted marine sediments, ranging from 150 feet (46 meters (m)) in elevation along the lowest terraces to 1,000 feet (305 m) and fractured shales in the Tranquillion Mountain and Sudden Peak area (Hendrickson et al. 1998 Wilken 1998; CNDDB 2010; U.S. Department of Agriculture, Soil Conservation Service 1972, 1981).  This plant occurs mostly on the Conception, Tierra, Maymen, Los Osos, Botella, Gaviota and Milpitas-Positas soil series, which consist of acidic (pH less than 5), sandy loam, clay loam, loamy sand, and loam soils; duneland; and rock outcrop complexes (U.S. Department of Agriculture, Soil Conservation Service 1972, 1981; All American Pipeline Company 1995).  A subsurface clay layer 1 to 36 inches (2.5 to 90 cm) deep may serve as a reservoir of soil moisture in an area otherwise characterized by summer drought (Howald 1989).  However, D. increscens ssp. villosa consistently occurs where the depth to clay is only 1 to 2 inches (2.5 to 5 cm) (K. Rindlaub, biologist, in litt. 1998). (USFWS, 2011)		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial). Although range overlap is low, overlap with critical habitat is high.

		1120		Holy Ghost ipomopsis		Ipomopsis sancti-spiritus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		3.9		0.09		Not applicable		yes		no		no		no		Holy Ghost ipomopsis grows in Holy Ghost Canyon on relatively dry, steep, west to southwest-facing slopes on about the lower one third of the canyon side (excluding the creek riparian margin). The geologic substrate is partly weathered Terrero Limestone. Appears to grow best in bare mineral soils with its highest densities on disturbed sites such as road cuts. The occupied habitat in Holy Ghost Canyon ranges in elevation from 2,350 - 2,500 m (USFWS, 2002). Grows in roadsides and small woodland clearings beneath Ponderosa pine on steep, south- or southwest-facing slopes (NatureServe, 2015).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		1122		Beach layia		Layia carnosa		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		24.4		18.30		0.35		yes		no		no		no		The environmental specificity is very narrow; it is only known from narrow coastal strand in three main areas in California (NatureServe, 2015). Populations tend to be patchy and subject to large annual fluctuations in size and dynamic changes in local distribution associated with the shifts in dune blowouts, remobilization, and natural dune stabilization that occur in the coastal dune ecosystem. Colonies often occur where sparse vegetation traps wind-dispersed seeds, but causes minimal shading. Layia carnosa is restricted to openings in coastal sand dunes ranging in elevation from 0 to over 100 feet, where it colonizes sparsely vegetated, semi-stabilized dunes and blowouts. The species often occurs in narrow bands of moderately disturbed habitat along the edges of trails and roads (USFWS, 2012).		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		No		Excluded due to very low overlap. Species also has habitat modifier that limits exposure.

		1123		San Joaquin wooly-threads		Monolopia (=Lembertia) congdonii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		64.4		43.93		22.26		no		no		no		yes		Monolopia congdonii occurs scattered in Nonnative Grassland, Valley Saltbush Scrub, Interior Coast Range Saltbush Scrub, and Upper Sonoran Subshrub Scrub communities (Service 1998).  Plants that often occur with Monolopia congdonii include Bromus rubens (red brome), Erodium cicutarium (red-stemmed filaree), Schismus spp. (Arabian grass), Lasthenia spp. (goldfields), and Vulpia myuros (mouse tail fescue).  Monolopia congdonii typically occupies microhabitats with less than 10 percent shrub cover, although herbaceous cover may be either sparse or dense, and cryptogamic crust (a layer of moss, lichen, and algae on the soil surface) may or may not be present. Monolopia congdonii occurs on neutral to sub-alkaline soils that were deposited in geologic times by flowing water.  On the San Joaquin Valley floor, this species typically is found on sandy or sandy loam soils, particularly those of the Kimberlina series, whereas on the Carrizo Plain, it occurs on silt rich soils.  Monolopia congdonii frequently occurs on sand dunes and sandy ridges as well as along the high-water line of washes and on adjacent terraces.  Occurrences have been reported at elevations ranging from approximately 200 to 850 feet on the San Joaquin Valley floor and surrounding hills, and from 2,000 to 2,600 feet in San Luis Obispo and Santa Barbara Counties (Service 1998). (USFWS, 2010)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		1125		Dudley Bluffs bladderpod		Lesquerella congesta		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		14.3		4.15		Not applicable		no		yes		no		no		Inhabits barren white shale outcrops of the Green River and Uinta Formations that have been exposed along drainages through erosion from downcutting of streams in the Piceance Basin. Grows on level surfaces at the points of ridges (NatureServe, 2015). Bladderpod grows on the Thirteenmile Creek and Yellow Creek tongues of the Green River Formation on level surfaces at the points of ridges where narrow outcrops of white shale are exposed		Yes		No		No		NA		NA		Rocky outcrop and high elevation species		No		Excluded due to low overlap and habitat modifier.

		1126		Kincaid's Lupine		Lupinus sulphureus ssp. kincaidii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		52.2		36.74		Not applicable		no		no		no		yes		In the Willamette Valley and southwestern Washington, Kincaid’s lupine is found on upland prairie remnants where the species occurs in small populations at widely scattered sites (USFWS 2010).  A number of populations are found in road rights-of-way, between the road shoulder and adjacent fence line, where they have survived because of a lack of agricultural disturbance.  Some of the populations in Washington occur in pastures and appear to benefit from light grazing by livestock, which reduces the cover of competing shrubs and grasses (Joe Arnett, Washington Department of Natural Resources, in litt 2008).  Common native species typically associated with Kincaid’s lupine include:  Festuca idahoensis ssp. roemeri, Danthonia californica, Calochortus tolmiei, Eriophyllum lanatum, and Fragaria virginiana.  The species appears to prefer heavier, generally well-drained soils and has been found on 48 soil types, typically Ultic Haploxerolls, Ultic Argixerolls, and Xeric Palehumults (Wilson et al.2003).  In Douglas County, Oregon, Kincaid’s lupine appears to tolerate more shaded conditions, where it occurs at sites with canopy cover of 50 to 80% (Barnes 2004).  In contrast to the open prairie habitats of the more northerly populations, in Douglas County, tree and shrub species dominate the sites, including Pseudotsuga menziesii (Douglas-fir), Quercus kelloggii (California black oak), Arbutus menziesii (Pacific madrone), Pinus ponderosa (ponderosa pine), Calocedrus decurrens (incense cedar), Arctostaphylos columbiana (hairy manzanita) and Toxicodendron diversilobum.  In contrast to historical ecosystem composition, invasive non-native species are a significant component of Kincaid’s lupine habitat today (USFWS 2010).  Common invasives include:  Arrhenatherum elatius, Brachypodium sylvaticum, Dactylis glomerata, Festuca arundinacea, Rubus armeniacus and Cytisus scoparius (Wilson et al.2003).  In the absence of fire, some native species, such as Toxicodendron diversilobum and Pteridium aquilinum, invade prairies and compete with Kincaid’s lupine (USFWS, 2016).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). High overlap with range. Low overlap with critical habitat.

		1130		Santa Cruz Island malacothrix		Malacothrix indecora		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		29.7		25.00		0.00		yes		no		no		no		Species inhabits shallow soils on ocean bluffs and open, coastal rocky flats (NatureServe, 2015). High ecological integrity of the community and site fidelity and low tolerance ranges are inferred based on the species narrow geographic range and specific habitat requirements. In general, Malacothrix indecora occurs along the edge of coastal bluffs among chaparral, coastal scrub, Eriogonum grande spp. rubescens (red buckwheat), Carpobrotus spp., and Mesembryanthemum crystalliinum; in midden soil at elevations ranging from 5 to 60 m. The Santa Cruz Island populations occur in soils derived from igneous and metamorphic rock along coastal dunes, bluffs, and exposed flats. On San Miguel Island, M. indecora is restricted to soils derivecd from igneous rock, whereas the population on Santa Rose Island is associated iwht sedimentary coastal bluffs.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		1134		Cushenbury oxytheca		Oxytheca parishii var. goodmaniana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		1.7		0.96		0.00		yes		no		no		no		Species occurs on gentle talus slopes (approximately 10-25 degrees) with no apparent aspect preference. Typically found on soils derived from limestone, dolomite, or a mixture of limestone and dolomite; occupied habitat is mostly correlated with the Bird Springs Formation, Bonanza King Formation, Monte Cristo Limestone, and Sultan Limestone, and Crystal Pass substrate. Plant communities include singleleaf pinyon- Utah juniper woodland, singleleaf pinyon-mountain juniper woodland, singleleaf pinyon woodland, and canyon live oak woodland. Associated species include Cercocarpus ledifolius (Curl-Leaf Mountain-Mahogany), Arctostaphylos glauca (Big-Berry Manzanita), Chrysothamnus viscidiflorus (Green Rabbitbrush), and Achnatherum coronatum (Giant Rice Grass). 1440 - 2370 m. (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the species unique habitat requirements and low number of known populations.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		1145		Gambel's watercress		Rorippa gambellii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		27.7		17.20		6.32		no		no		yes		no		Species inhabits permanent wetlands, fresh or brackish, in marshes or along the borders of lakes and slow-flowing streams or ditches. Soils are acidic sandy peats. Sea level to 450 m elevation.  (NatureServe, 2015). High eclogical integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the limited number of populations and the specific haibtat requirements of this species.		No		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 5 (dicot, wetland) and PULA 7 (dicot, flowing wetland), medium overlap

		1149		Clay reed-mustard		Schoenocrambe argillacea		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		12.2		2.64		Not applicable		no		yes		no		no		Occurs within shadscale, Indian ricegrass, pygmy sagebrush, and other mixed desert shrub communities on precipitous, typically north-facing slopes. On these slopes (elevations from 1440 to 1765 m), plants grow in both exposed and protected sites, with protected sites usually having the more robust plants. Substrates consist of at-the-surface bedrock, scree, and fine-textured soils, often clay soils rich in gypsum (shale barrens) overlain with sandstone talus. Occurs about the zone of contact between the Tertiary lower Uinta Formation and the Evacuation Creek Member of the upper Green River shale Formation. Commonly associated species include Eriogonum corymbosum, Ephedra torreyana, Atriplex confertifolia, Atriplex gardneri var. cuneata, Elymus salinus, Tetradymia nuttallii,and Amelanchier utahensis; other associates include Agropyron smithii, Arabis pendulina, Arabis pulchra, Artemisia nova, Astragalus chamaeleuce, Astragalus convallarius, Brickellia oblongifolia, Castilleja chromosa, Chrysothamnus viscidiflorus, Cryptantha rollinsii, Cymopterus fendleri, Eriogonum ovalifolium, Euphorbia fendleri, Leptodactylon pungens, Penstemon carnosus, Petradoria pumila, Cymopterus terebinthinus, Stipa hymenoides, Tetradymia spinosa, and Thelesperma subnudum. (NatureServe, 2015)		Yes		No		No		NA		NA		Montane, xeric habitat species		No		Excluded due to low overlap and habitat modifier.

		1150		Leedy's roseroot		Rhodiola integrifolia ssp. leedyi		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		94.9		74.60		Not applicable		no		no		no		yes		The habitat is limited to north or east-facing talus slopes or cliff ledges where ground water (primarily in New York) or cool air (primarily in Minnesota) constantly seep through the strata or between the rocks, maintaining a cool, wet environment throughout the summer. (NatureServe, 2015; USFWS, 1998)		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		1153		White irisette		Sisyrinchium dichotomum		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-7		40.2		18.10		Not applicable		no		no		no		yes		This rare herb is typically found in open, dry to mesic oak-hickory forests on mid-elevation mountain slopes and on open, disturbed sites, such as woodland edges and roadsides (USFWS, 1995).  Rich, basic soils in clearings and near the edges of upland woods where the canopy cover is thin. Often in places where the humus or mineral soil layers have been exposed by downslope runoff, which has removed the litter layer from the soil's surface. In the past, the thin canopy cover (and possibly the thin litter layer as well) was maintained by periodic fires and by native grazing animals. Now, most populations are in artificially disturbed areas, such as power line and road rights-of-way. High ecological integrity of the community and high site fidelity, as well as low tolerance range are inferred based on specific habitat needs and relatively low number of populations (USFWS, 2016)		Yes		No		No		NA		NA		None		Yes		PULA 3 (monocot herbaceous plant, terrestrial), high overlap

		1164		California seablite		Suaeda californica		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-8		40.7		16.00		0.33		yes		no		no		no		Species is restricted to the upper intertidal zone of a coastal salt marsh along the perimeter of a bay (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirements of this species and the relatively low number of known populations.		No		Yes		No		Not scored		Not scored		None		No		Excluded due to very low overlap.  

		1165		Etonia rosemary		Conradina etonia		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-9		26.3		20.30		Not applicable		no		no		no		yes		Florida scrub vegetation with sand pine, shrubby evergreen oaks; in openings, edges, and disturbed areas. It is most abundant in natural or artificial clearings, appears to respond to disturbance such as fire (A91KRA01). It may be shaded out by mature scrub (NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 4 (woody plant, terrestrial), high overlap

		1166		Vail Lake ceanothus		Ceanothus ophiochilus		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-11		17.3		10.60		2.09		no		yes		no		no		Ceanothus ophiochilus is restricted to isolated patches of gabbro and pyroxenite-rich outcrops (Vail Lake), or within a mix of gabbro and sedimentary deposits (Agua Tibia Wilderness) (Boyd and Banks 1995, p. 15). It is generally found within chamise chaparral habitats on ridge tops and north- to northeast-facing slopes (USFWS, 2013). Ceanothus ophiochilus generally requires a firereturn interval between 10 to 20 years to adequately replenish the seed bank (Keeley and Davis 2007, p. 350). (USFWS, 2013)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		1167		San Francisco lessingia		Lessingia germanorum (=L.g. var. germanorum)		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		30.1		25.90		0.58		no		yes		no		no		Inhabits dune scrub habitats; now restricted to remnant sand dunes and terraces (NatureServe, 2015).  It grows in open areas with blowing sand at an elevation range between 24 to 91 m (80 to 300 ft). Most populations are found in vegetation gaps in stabilized old sand dunes or sandy soils derived from ancient sandy coastal deposits (USFWS, 2012). Spence (1964) observed that annual Lessingia species were typical of dry, open, and somewhat disturbed habitats, occurring in small, dense, disjunct populations. Nearly all historic collections of San Francisco lessingia with specific locality and habitat information have been made in areas with disturbed dune deposits. Undisturbed areas of dune scrub or nonnative grassland with high density and cover of vegetation show little tendency to become invaded by San Francisco lessingia, even when they are adjacent to source populations of this species (P. Baye, pers. observ. 1997 to 1998). In contrast, San Francisco lessingia can spread vigorously under favorable climate conditions when extensive substrate disturbance occurs (USFWS, 2003).		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		No		Excluded due to low overlap. Species also has habitat modifier that limits exposure.

		1168		Santa Monica Mountains dudleyea		Dudleya cymosa ssp. ovatifolia		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		9.8		5.90		1.94		no		yes		no		no		On a broad scale, suitable habitat for Dudleya cymosa subsp. ovatifolia is generally located on sedimentary and conglomerate rock on canyon bottoms and shaded slopes in drainages along the south-facing slope of the Santa Monica Mountains (Dorsey 2007).  In the Santa Ana Mountains, it occurs on shaded sandstone cliffs (Roberts 2008).  Adjacent plant communities include coastal scrub and chaparral (CNDDB 2008b).  In most locations, the topographic relief has prevented deep soil formation; therefore, this species may be the only flowering plant occurring in a microhabitat that otherwise supports mosses, lichens, and clubmoss (Selaginella spp.) (Dorsey 2007, CNDDB 2008b). (USFWS, 2009)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		1170		Island malacothrix		Malacothrix squalida		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		21.9		18.70		0.00		yes		no		no		no		The species inhabits coastal bluffs and rocky areas of cicmontane woodland, and vegetation type is considered chaparral. The island malacothrix is observed at elevations of 15-200m, but the existing literature does not specify whether this is a geographic restraint (NatureServe, 2015). The species relies on soil derived from igneous and metamorphic rock along coastal dunes, bluffs, and exposed flats. It is distributed on two islands: Santa Cruz Island and Anacapa (USFWS, 2010).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		1171		Yadon's piperia		Piperia yadonii		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		40.5		32.86		12.47		no		no		no		yes		Species inhabits monterey pine forest and maritime chaparral communities, primarily on poorly drained sandstone and sandy soils.   (NatureServe, 2015)		Yes		No		No		NA		NA		None		Yes		PULA 3 (monocot herbaceous plant, terrestrial). High overlap with range. Low overlap with critical habitat.

		1172		Canelo Hills ladies'-tresses		Spiranthes delitescens		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-6		0.8		0.25		Not applicable		yes		no		no		no		Plants occur intermixed with tall grasses and sedges at an elevation of approximately 1,524 m (5,000 ft). All Spiranthes populations occur where scouring floods are very unlikely (Newman 1991). Soils supporting the populations are finely grained, highly organic, and seasonally or perennially saturated. Springs are the primary water source, but a creek near one locality contributes near-surface groundwater (McClaran and Sundt 1992). Cienegas (mid-elevation wetland communities) at about 1525 m elevation. Soils are highly organic and seasonally or continuously water-saturated. The dominant vegetation in the cienegas near the Spiranthes include grasses, sedges (Carex spp.), rushes (Juncus spp.), spike-rush (Eleocharis spp.), cat-tails (Typha spp.), and horsetails (Equisetum spp.) (Grater 1973, Merrigan 1990, The Nature Conservancy Arizona Field Office, pers. comm.). 		No		Yes		No		Not scored		Not scored		None		No		Excluded due to very low overlap.  

		1173		Big-leaved crownbeard		Verbesina dissita		Wherever found		Threatened		Flowering Plants		Dicot		Yes		CONUS-10		5.6		5.90		0.06		yes		no		no		no		Species inhabits rugged coastal hillsides and canyons in dense southern maritime chaparral communities. Also known from coastal sage scrub and mixed chaparral communities. < 100 m elevation (NatureServe, 2015). Clumped spatial arrangement and narrow environmental specificity as well as High ecological integrity of the community and site fidelity (and low tolerance range) are all inferred based on the species specific habitat requirements, low number of known populations and low number of known individual plants.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		1174		Desert yellowhead		Yermo xanthocephalus		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		1.1		0.30		Not applicable		yes		no		no		no		Species inhabits barren outcrops of white silty clay of the Split Rock Formation. Topography is bowl-like, allowing for snow accumulation.  (NatureServe, 2015). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat requirement of the species as well as the relatively low number of known populations.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		1189		Golden sedge		Carex lutea		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		34.9		22.70		Not applicable		no		no		no		yes		Carex lutea is found in very wet to saturated to periodically shallowly inundated soils. The largest populations are found in the wet to saturated ecotones of savannas and hardwood forests. At a few sites, the plants are most abundant in wet to saturated soils adjacent to drainage ditches, and in the saturated to shallowly inundated ditches themselves. While ditches are not natural habitat for the species, they serve as surrogate, but not high quality, habitat. The occurrence of C. lutea plants in ditches is likely due to the wetter soils of the ditches, and/or the washing of seeds into the ditches from adjacent microhabitat. C. lutea occasionally occurs in very wet soil in areas of savanna habitat charactenzed by an open to absent canopy, suggesting that its abundance in the savanna/wet hardwood ecotone is strongly influenced by hydrologic conditions as well as by edaphic and/or light conditions. Taggart and Long (2012) found that mean pH values for the topsoils within three C. lutea populations were strongly (4.7) to moderately (5.7) acidic.  (USFWS, 2015)		No		Yes		No		Yes		Yes		flowing wetland		Yes		PULA 6 (monocot, wetland) and PULA 8 (monocot, flowing wetland), high overlap

		1190		Santa Cruz cypress		Cupressus abramsiana		Wherever found		Threatened		Conifers and Cycads		NA (non-flowering)		Yes		CONUS-3		8.1		3.67		0.17		yes		no		no		no		Populations occur as patches within a mosaic of coastal chaparral and mixed evergreen forests. All populations occur on or near dry ridges that are located inland from the coastal fog belt. Soils tend to be sandy or gravelly, and therefore well-drained and porous (USFWS, 2009). The Santa Cruz cypress habitat ranges in elevation from approximately 300 to 760 meters (1,000 to 2,500 feet) in areas having a Mediterranean climate with cool, wet winters and hot, dry summers (USFWS, 1998).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		1191		Florida torreya		Torreya taxifolia		Wherever found		Endangered		Conifers and Cycads		NA (non-flowering)		Yes		CONUS-3		81.3		64.99		Not applicable		no		no		no		yes		Rich, dark, sandy loam soils of hardwood hammock slopes, ravines, and bluffs. Usually in steephead ravines (deep cuts made by erosion into coastal plain sediments). The ravines are much cooler and more moist than the land surface above and harbor remnants of the more temperate flora that existed in the region during the Tertiary ice ages. Uninterrupted seepage and a humid microclimate appear to be important characteristics of the habitat (NatureServe, 2015).		Yes		Yes		No		Yes		No		Forest species		No		Excluded due to habitat modifier.

		1192		Gowen cypress		Cupressus goveniana ssp. goveniana		Wherever found		Threatened		Conifers and Cycads		NA (non-flowering)		Yes		CONUS-3		31.3		27.50		0.60		no		yes		no		no		Closed-cone coniferous forest, pygmy forest, and maritime chaparral habitats; may occur in pure stands or in mixed stands with Monterey pines or Bishop pines (Pinus muricata). An understory of chaparral shrubs is often present. Apparently restricted to shallow Cieneba or podzolic soil types with severely reduced nutrient availability, which precludes establishment by other trees. Occurs at  30 - 300 m elevation. The nevironmental secificity is very narrow; this (sub)species' adaptation to a very specific soil type essentially restricts it to its current distribution on the Monterey coast (USFWS 2008) (NatureServe, 2015). While H. goveniana can grow in a variety of habitats with minor disturbances, it apparently requires mineral soil surfaces and unshaded conditions for successful recruitment (Doak et al. 2000) (USFWS, 2012).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		1195		American hart's-tongue fern		Asplenium scolopendrium var. americanum		Wherever found		Threatened		Ferns and Allies		NA (non-flowering)		No		CONUS-2		29.6		21.60		Not applicable		no		no		no		yes		This species is found on dolomitic limestone outcrops (northern populations) or within limestone pits (southern populations), in areas of high humidity, shaded conditions, and a moist substrate (USFWS, 1993). It typically occurs in moist crevices, on mossy rock outcrops, or in sinkholes or blowholes of limestone caves. Most populations are associated with cool, well-shaded, moist microclimates; many occur in shady hardwood woodlands where sun flecks provide sufficient sunlight and where moisture is adequate. Most adult plants were found beneath 0-25% herbaceous cover, while most sporelings were found beneath a higher percentage (26- 50%) of herb cover. Few individuals of any life stage were found where herbaceous cover exceeded 75% (NatureServe, 1993).		Yes		No		No		NA		NA		Forest and cave species		No		Excluded due to habitat modifier.

		1199		Louisiana quillwort		Isoetes louisianensis		Wherever found		Endangered		Ferns and Allies		NA (non-flowering)		No		CONUS-2		16.8		11.90		Not applicable		no		no		no		yes		Appears to be restricted to shallow blackwater streams in riparian woodland and bayhead forest areas of pine flatwoods. The plants are found on stable sand and gravel bars, moist overflow channels with silty sand substrates, and on low, sloping banks near and below water level. The environmental specificity is narrow, as it requires specific hydrology, water quality, and substrate characteristics in order to thrive. (NatureServe, 2015). It usually occurs under closed canopy. Typical colonies in south-central Mississippi occur in shallowly entrenched, intermittent streams lined with trees and some herbaceous cover. Also many tree roots bisecting the streams. Towards the coast of Mississippi and Louisiana, the habitat encompasses perennial streams with bald cypress. In Alabama, one colony occurs in a spring-like seepage with sandy muck soil and bald cypress that drains into a permanent creek. The other colony is along the margins of a grassy meadow and small hardwood swamp (EPA, 2016).		No		Yes		Yes		Not scored		Not scored		Forest species		No		Excluded due to habitat modifier.

		1203		Black spored quillwort		Isoetes melanospora		Wherever found		Endangered		Ferns and Allies		NA (non-flowering)		No		CONUS-2		21.8		17.40		Not applicable		no		no		no		yes		Shallow, flat-bottomed, temporary pools that form in depressions on granite outcrops. These depressions are less than 3 dm deep and usually contain at least 2 cm of soil. They may be dry during much of the summer. Associated with other rare and endangered granite outcrop endemics, including Amphianthus pusillus (poolsprite). The environmental specifcity of this species is very narrow (NatureServe, 2015). They sometimes occur in quarry pools formed on flat-to-doming granitic (either granite or granite-gneiss) outcrops. Outcrops are bare rock with small islands of vegetation present. Water is normally present in pools from late autumn to mid-spring (EPA, 2016).		No		Yes		Yes		Not scored		Not scored		Rocky outcrop species		No		Excluded due to habitat modifier.

		1204		Mat-forming quillwort		Isoetes tegetiformans		Wherever found		Endangered		Ferns and Allies		NA (non-flowering)		No		CONUS-2		29.6		16.90		Not applicable		no		no		no		yes		Shallow, flat-bottomed, temporary pools that form in depressions on granite outcrops. These depressions are less than 3 cm deep and usually contain at least 2 cm of soil. They may be dry during much of the summer. It requires an exacting combination of weather factors to grow to maturity. It is a rhizomatous colony-forming species (NatureServe, 2015). Outcrops are bare rock with small islands of vegetation present. Water is normally present in pools from late autumn to mid-spring (EPA, 2016). This is a colony-forming species (Bridges 1986a) (USFWS, 2008).		No		Yes		Yes		Not scored		Not scored		Rocky outcrop species		No		Excluded due to habitat modifier.

		1209		Alabama streak-sorus fern		Thelypteris pilosa var. alabamensis		Wherever found		Threatened		Ferns and Allies		NA (non-flowering)		No		CONUS-2		47.1		36.60		Not applicable		no		no		no		yes		Moist sandstone surfaces, usually under rock overhangs or on exposed cliff faces, and either directly above a stream or nearby. Sites vary from completely shaded to partially sunny. Moisture comes from water seeping over the sandstone from up-slope runoff and, for sites directly above the stream, from water vapor. Associates include various bryophytes and climbing hydrangea (Decumaria barbara). Grows on shaded moist ledges of sandstone which forms massive bluffs. Plants usually are scattered in moss and liverwort mats in the crevices of the bluffs. Shade is provided by a bluff and ravine forest of hemlock, various cove-type hardwoods including Quercus rubra, Q. alba, ash, tulip poplar, elm, maple, Betula lenta, etc. Habitat for this rare fern is maintained by a combination of high humidity, high substrate moisture, and shade, the humidity provided by evaporation from the stream, the substrate moisture by seepage over the sandstone and bryophyte mats, the shade by overhanging branches of trees which also tend to trap the moist air. Danger to the fern could come from logging of the bluff woodlands, this admitting too much light, reducing humidity, thus generally contributing to a drying out and destruction of the habitat (Kral 1983). The environmental specificity is very narrow (NatureServe, 2015). It occurs in a 4.25 mile segment of Sipsey Fork, a tributary of the Black Warrior River. Plants root in crevices and on rough rock surfaces of Pottsville sandstone bluffs along the river. Plants usually occur hanging from sandstone overhangs (rockhouses) and recessed walls, on ledges beneath overhangs, and on exposed cliff faces. A few occurrences of the plant are in moist seepage areas on exposed vertical rock faces. Fern microhabitat is maintained by surface moisture seepage over the sandstone where the fern is growing as well as high humidity. Usually a minimum of 10 ft. above the water level. Requires diffuse light. The herbaceous community is considered the hemlock-hardwood forest association ( a bluff ravine forest dominated by hemlock and other cove hardwood species). It occurs 10 to 60 ft. above the river (EPA, 2016). All known Alabama occurrences of the Alabama streak-sorus fern are found on Pottsville sandstone, where plants grow in crevices and rough surfaces on the roofs and floors of sandstone rockhouses formed along these cliffs (Watkins and Farrar 2002) (USFWS, 2014).		Yes		No		No		NA		NA		Cliff species		No		Excluded due to habitat modifier.

		1219		Florida perforate cladonia		Cladonia perforata		Wherever found		Endangered		Lichens		NA (non-flowering)		No		CONUS-1		52.8		40.05		Not applicable		no		no		no		yes		Endemic to Florida, Florida perforate cladonia is found in sandy soils and white sand scrubs (Evans 1952, Moore 1968) and is highly specific in habitat requirements (Buckley and Hendrickson 1988). Yahr (2000a) suggested that dispersal of this species beyond occupied rosemary scrub patches may be physically impeded by dense accumulations of leaf litter or plant stems in adjacent habitat types. It is patchily distributed in open gaps in rosemary scrub with a fire-prone landscape, co-occuring with other fire-adapted species (Yahr 2000). Fires in peninsular Florida and hurricanes along the Gulf Coast are natural periodic disturbances that may be important in maintaining adequate habitat structure for Florida perforate cladonia (Menges and Kohfeldt 1995; Hawkes and Menges 1996; Yahr 2000). (USFWS, 2007)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 3 (monocot herbaceous plant, terrestrial), high overlap

		1220		Rock gnome lichen		Gymnoderma lineare		Wherever found		Endangered		Lichens		NA (non-flowering)		No		CONUS-1		28.4		12.00		Not applicable		no		no		no		yes		On shady rock or shady moss-covered rock (Dey 1978). Further, it is "found in areas of high humidity, either on high-elevation cliffs, where it is frequently bathed in fog, or in deep river gorges at lower elevations. It is primarily limited to vertical rock faces, where seepage water from forest soils above flows at (and only at) very wet times, and large stream side boulders, where it receives a moderate amount of light but not high-intensity solar radiation" (Fish and Wildlife Service 2000).  Threatened by habitat change especially due to loss of Fraser-fir forests and by heavy recreational use of its habitat.  (NatureServe, 2015)  This species is specific to high humidity grantie cliffs. Its specific habitat needs infer high ecological integrity and site fidelity and low tolerance ranges (NatureServe, 2015)		Yes		No		No		NA		NA		High elevation and cliff species		No		Excluded due to habitat modifier.

		1227		Key tree cactus		Pilosocereus robinii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		0.5		0.25		Not applicable		yes		no		no		no		The Key tree-cactus grows in a narrow range of plant associations, which include tropical hardwood hammocks and a thorn-scrub association known locally as a “cactus hammock.”  The major requirements for successful growth of Key tree-cactus are an open canopy and freedom from frequent floods or frequent fires.  Hardwood hammocks inhabited by the species are typically in an early stage of succession following disturbance (Avery [no date], Small 1917, 1921).  Dominant tree species include Bumelia salicifolia, Bursera simaruba, Coccoloba diversifolia, Ficus aurea, Krugiodendron ferreum, Metopium toxiferum, and Piscidia piscipula.  The Lower story of the canopy typically contains small trees of the dominant species and plants of Amyris elemifera, Ateramnus lucidus, Bumelia celastrina, Capparis flexuosa, Eugenia foetida, Guapira discolor, Pithecellobium guadelupense, Randia aculeata, and Zanthoxylum fagara (Austin 1980, Weiner [no date]).  These hardwood hammocks are upland communities which are flooded only rarely (during major storms) and are mesic in character (Weiner [no date]).

The thorn-scrub, “cactus hammock” association occurs at relatively low elevations in the Keys and is prone to more flooding.  Consequently, the canopy of this vegetative community is lower and more open than hardwood hammocks.  Conocarpus erectus and Ximenia americana are the most typical dominant tree species (Weiner [no date]).  Cereus gracilis, Cereus pentagonus, and Opuntia dillenii are common associates of Key tree-cactus in these habitats.  Key tree-cactus exists on high sites within cactus hammocks that are rarely flooded.  These sites support the hardwood hammock species listed above, but they are rarely extensive enough to allow typical development of hardwood hammocks.

The hardwood hammocks and cactus hammocks where the Key tree-cactus grows are all on coral rock.  Key tree-cactus grows well on well-drained upland sites with little or no soil development. Mineral soil is, if present at all, a very thin (less than 0.4 inches) layer of rock rubble, calcareous sands or calcareous marl (Austin 1980).  A layer of leaf litter one to two cm thick is typically present (Austin 1980).  Deeper accumulations of soil may be found in pockets and crevices in the rock.  These soils are classified as Histosols (Soil Conservation Service 1975).  They are placed in the “catch-all” Rockland groups (Jones 1948).  There is no detailed work on soil types in the Keys due to their small area, agricultural insignificance, and lack of well-developed soils.  Hammocks on Key West and Boca Chica Key, where Key tree-cactus grew in the past, were developed on oolitic limestone.  Soil conditions at these sites were not recorded, but were probably similar to those listed above.

Key tree-cactus exists in small, isolated patches or clumps.  The patches may consist of a single plant, or a group of plants may cover an area of tens of square meters (Austin 1980, Small 1917). When many plants occur in a clump, most, if not all, of the separate stems likely represent vegetative offshoots of one or a few founders.  Vegetative reproduction is common because of old stems being knocked to the ground.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		1228		Knieskern's Beaked-rush		Rhynchospora knieskernii		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-4		36.1		22.70		Not applicable		no		no		no		yes		Restricted to early successional habitats in pitch pine lowland forests within pine barrens. Substrates are highly acidic, nutrient poor, fine grained mineral soils, frequently over clay deposits, but sometimes found on bog iron deposits. Soil composition primarily consisted of sand (87 to 92%), with a small proportion of clay (7 to 13%), and silt (5 to 10%). Soil is acidic, nutrient poor, and generally retains more water in the top organic horizon than lower alluvial horizon. Sites typically have fluctuating water regimes. Species tends to occur in dense, local patches. The species is a poor competitor and is usually found on bare or sparsely vegetated sites that are maintained open through natural disturbances such as fire or flood scouring, or through human-caused disturbances such as roadside, railroad, or powerline right-of-way maintenance, or in inactive sand or clay pits. Soil moisture appears to be a limiting factor determining the establishment of Knieskern's beaked-rush. (USFWS, 2008; NatureServe, 2015).   Experimental data determined that soil moisture between 10 and 12.5 percent was optimal for growth (Sobel 2015), and populations where the soil moisture remained either above or below 10 to 12.5 percent had lower densities (Bien and Sobel 2015).  (USFWS, 2019). Sites include edges of abandoned clay, sand, and gravel pits; borrow pits that are functioning as vernal pools; ditches; unimproved roads; and railroad and powerline rights-of-way.		No		Yes		No		Yes		No		None		Yes		PULA 6 (monocot, wetland), high overlap

		1229		Deltoid spurge		Chamaesyce deltoidea ssp. deltoidea		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		16.5		9.20		Not applicable		no		no		yes		no		The deltoid spurge tends to occur in areas with an open shrub canopy, exposed limestone (oolite), and minimal litter (pine needles, leaves, and other organic materials). It is most often found growing at the edges of sand pockets with plants growing both in sand (sometimes in association with the endangered Polygala smallii) and on oolitic limestone. The soils in which it grows are classified as Opalocka-Rock Outcrop soils. The subspecies C. deltoidea ssp. adhaerens occurs in fine, reddish sandy loam over limestone. Dense colonies are sometimes found in pinelands that have undergone a slight mechanical disturbance, where little or no topsoil is formed and where productivity is low. The shrub canopy in this disturbed habitat is often poorly developed providing high light levels and low organic litter accumulation rates. The pine rocklands are often considered a fire subclimax, and are maintained with periodic fires (3 to 7 years). These periodic fires keep the shrub canopy down and eliminate the litter accumulations. (USFWS, 1999)
		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		1233		Willamette daisy		Erigeron decumbens		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		65.7		51.43		Not applicable		no		no		no		yes		Deschampsia Caespitosa Valley prairie. Clay soiled prairie in valley bottoms, often by creek drainages.  (NatureServe, 2015). The Willamette daisy is typically occurs where woody cover is nearly absent and where herbaceous vegetation is low in stature (Clark et al.1993; USFWS 2010a).  It occurs in both wet prairie grasslands and drier upland prairie sites.  The wet prairie grassland community, which was historically maintained by periodic flooding and fires, is characterized by the dominance of tufted-hairgrass, California oatgrass, and a number of Willamette Valley endemic forbs.  It is a flat, open, seasonally wet prairie with bare soil between the pedestals created by the bunching Deschampsia cespitosa (Kagan and Yamamoto 1987).  On drier upland prairie sites, associated species commonly include Symphotrichum hallii, Festuca idahoensis ssp. roemeri and Toxicodendron diversilobum (Meinke 1982, Clark et al.1993).  Willamette daisy prefers heavier soils, and has been found on the following soil associations:  Bashaw, Briedwell, Chehulpum, Dayton, Dixonville, Dupee, Hazelair, Marcola, Natroy, Nekia, Pengra, Philomath, Salkum, Saturn, Stayton, and Witzel (USFWS, 2016).		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland). High overlap with range and critical habitat.

		1234		Florida ziziphus		Ziziphus celata		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-10		57.0		57.25		Not applicable		no		no		no		yes		Florida ziziphus is a thorny clonal shrub found only on yellow sand xeric habitats that historically supported longleaf pine/wiregrass sandhills and similar vegetative communities. Most Florida ziziphus habitat has been converted to citrus groves and cattle ranches.  (USFWS, 2019)		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		1235		Avon Park harebells		Crotalaria avonensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		57.0		57.25		Not applicable		no		no		no		yes		This species inhabits scrub communities found on the Lake Wales Ridge where it typically grows in full sun, on bare white sand, or in association with clumps of Cladonia lichens. However, it may also occur in the partial shade of other plants (DeLaney and Wunderlin 1989). It may also grow along trails, open edges, or previously disturbed roadbeds. The soils associated with this species have been classified as Archbold and Satellite sands (The Nature Conservancy 1991). Like other small scrub endemics, it appears to depend on bare patches of sand to become established. (USFWS, 1999)
		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		1262		Large-flowered woolly meadowfoam		Limnanthes pumila ssp. grandiflora		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		72.6		19.90		Not applicable		no		no		no		yes		Meadowfoam is endemic to vernal pool habitats within Jackson County, Oregon.  The majority of the extant and historical sites for meadowfoam in the Rogue Valley occur on soil formations characterized by Agate-Winlo silty clay loam series (deep, poorly drained soils present in depressions in alluvial stream terraces) at elevations of 366 to 400 m (1,200 to 1,310 feet) (USFWS 2012).  According to Arroyo (1973), the plant occurs generally near the wetter, inner edges of pools, as opposed to the drier outer fringes, which harbor the slightly more common L. floccosa ssp. floccosa (USFWS 2012).  However, meadowfoam has been observed on the outside edges of vernal pools, sympatric with L. floccosa ssp. floccosa, and has even been observed in some areas on low upland mounds. The deeper basins are dominated by Plagiobothrys stipitatus, Eryngium petiolatum, Navarretia leucocephala ssp. leucocephala, and Myosurus minimus.  Alopecurus saccatus (Pacific foxtail), and Deschampsia danthonioides are also common plant associates.  The inner vernal pool edges occupied by meadowfoam often have up to 10 to 15% exposed soil, due partly to gopher or vole foraging activity (USFWS< 2016).		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot, wetland). High overlap with range and critical habitat.

		1263		Cook's lomatium		Lomatium cookii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		37.5		10.00		Not applicable		no		no		no		yes		Desert parsley in the Illinois Valley grows on seasonally wet soils.  For much of its range in the Rogue River Valley, the plant occurs on upland mounds, at the bottom of rocky vernal pools, and on vernal pools flanks.  It occurs in either strongly expressed or weakly expressed vernal pool formations and appears to tolerate various types of disturbance.  In the Rogue River Valley, populations of desert parsley are found in shallow Agate-Winlo complex in sparse prairie vegetation.  Common plant associates include Lupinus bicolor (bicolor lupine), Colinsia sparsiflora (sparse-flowered collinsia), Clarkia purpurea (purple clarkia), Erodium cicutarium (filaree), foothills desert-parsely, Achnatherum lemmonii (Lemmon’s needlegrass), Poa bulbosa (bulbous bluegrass), Brodiaea elegans (elegant brodiaea), Madia spp (tarweed), Lasthenia californica (goldfields), Hemizonia fitchii (Fitch’s tarweed), and Plagiobothrys spp (popcornflower).    In the Illinois Valley, desert parsley occurs in open wet meadows and along roadsides adjacent to meadows on Brockman clay loam, Josephine gravelly loam, Pollard loam, Eightlar extremely stony clay, Takilma cobbly loam, Abegg clay loam, and Newberg loam soils.  Brockman clay loam soils in the French Flat area average 61 to 89 cm (24 to 35 inches) in depth.  These seasonally wet soils have the ability to block water permeability through the soil, similar to the Agate Desert vernal pools, but lack that region’s distinctive mound and swale topography.  Soils in the Illinois Valley are partially derived from serpentine formations that occur on surrounding slopes and hilltops.  Common species in the Illinois Valley associated with desert parsley include Danthonia californica (California oatgrass), Chlorogalum pomeridianum (soap plant), Plagiobothrys bracteatus (bracted popcornflower), Hesperichiron californica (hesperichiron), Horkelia californica (California horkelia), Calochortus uniflorus (short-stemmed mariposa lily), and wedge-leaved buckbrush.  Two rare plants that may occasionally occur with desert parsley in the Illinois Valley are Senecio hesparius (western senecio) and Microseris howellii (Howell’s microseris) (USFWS, 2016).		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland). High overlap with range and medium overlap with critical habitat.

		1267		Scotts Valley Polygonum		Polygonum hickmanii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		13.1		7.00		0.19		yes		no		no		no		Species occurs with other small annual herbs in patches within annual grasslands.  These "wildflower field" patches are generally underlain by shallow, well-drained soils; this species occurs on gently sloping to nearly level shallow soils over outcrops of Santa Cruz mudstone and Purisima sandstone.  It is found near the center of the patches where the soil is shallowest and often has a consolidated, crusty surface texture; other species are sparse in patch centers.  Associated species include the native herbs Chorizanthe robusta var. hartwegii, Lasthenia californica, Minuartia douglasii, Minuartia californica, Gilia clivorum, Castilleja densiflora, Lupinus nanus, Brodiaea terrestris, Stylocline amphibola, Trifolium grayii, and Hemizonia corymbosa, as well as the non-natives Filago gallica and Vulpia myuros.  In many cases, the habitat also supports a crust of mosses and lichens.  200 - 250 m elevation.  (NatureServe, 2015)		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and low overlap with critical habitat.

		1283		Parachute beardtongue		Penstemon debilis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-10		13.0		5.60		Not applicable		no		no		yes		no		Inhabits oil shale outcrops, on south-facing, steep white shale talus on the Mahogany Zone of the Parachute Creek Member of the Green River Formation. The substrate is a mixture of thin shale fragments and clay. The barren, white surface of the slopes creates a very high insolation. Vegetation is sparse but other species, including at least 4 other oil shale endemics, occur as scattered individuals on the slopes. Associated species include: Agropyron spicatum, Cercocarpus montanus, Chrysothamnus viscidiflorus, Cymopterus hendersonii, Eriogonum lonchophyllum, Galium coloradoense, Holodiscus dumosus, Machaeranthera grindeliodes, Monardella odoratissima, Astragalus lutosus, Festuca dasyclada, Mentzelia argillosa, Thalictrum heliophilum (O'Kane and Anderson 1987), Penstemon caespitosus, and P. mensarum (A. McMullen, pers. comm. 1998). The environmental specificity is narrow; the substrate is relatively common in the region, but the plant is rare and may have other specific requirements (NatureServe, 2015). The Service has identified a suitable elevation range from 5,250 to 9,600 ft. (1,600 to 2,920 m) that allows for pollinator habitat and changing climate (77 FR 48368) (USFWS, 2013). Sparse vegetation (with less than 10 percent plant cover), assembled of other oil shale specific plants, including P. caespitosus, and not dominated by any one species; moderate to steep slopes, generally over 15 percent slope; slow to moderate, but constant, downward motion of the oil shale that maintains the habitat in an early successional state are physical or biological features for this plant (USFWS, 2012).		Yes		No		No		NA		NA		High elevation species		No		Excluded due to habitat modifier.

		1378		Scotts Valley spineflower		Chorizanthe robusta var. hartwegii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		13.1		7.00		0.19		yes		no		no		no		The plants occur only on patches of exposed bedrock (Santa Cruz mudstone, Purisima sandstone) overlain with a thin layer of soil in fragmented islands of annual grasslands (Reveal and Morgan 1989, Service 1994) at Scotts Valley in the Santa Cruz Mountains. In the Scotts Valley area, the grasslands are generally on the middle to lower slopes within the sub-watersheds, while the higher slopes support redwood (Sequoia sempervirens) and mixed forest (Service 2003). The species occurs at 213 to 244 m elevation (700 to 800 ft) (Hinds and Morgan 1995), and approximately 11 kilometers (7 miles) inland from the coast. The plants occur in full sun (Reveal and Morgan 1989). The taxon grows in colonies in wildflower fields associated with the following native species:  Arenaria californica (California sandwort), Arenaria douglasii (Douglas’ stitchwort), Calochortus luteus (yellow mariposa lily), Clarkia purpurea (winecup clarkia), Corethrogyne filaginifolia (common sandaster), Gilia clivorum (purplespot gilia), Hemizonia corymbosa (coastal tarweed), Lasthenia californica (California goldfields), Lepidium nitidum (shining pepperweed), Lomatium caruifolium (alkali desertparsley), Lotus purshianus (American bird'sfoot trefoil), Lupinus nanus (sky lupine), Navarretia atractyloides (hollyleaf pincushionplant), Castilleja densiflora (denseflower Indian paintbrush), Polygonum hickmanii (Scotts Valley polygonum), Trifolium albopurpureum (rancheria clover), Trifolium barbigerum (Andrews' clover), Trifolium depauperatum (cowbag clover), and Trichostema lanceolatum (vinegarweed) (Reveal and Morgan 1989, Service 2002). (USFWS, 2009)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Although overlap with range is very low, overlap with critical habitat is high.

		1400		Texas golden Gladecress		Leavenworthia texana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		1.1		0.99		Not applicable		no		yes		no		no		Herbaceous communities in vernally wet glades with shallow, calcareous soils on Weches Formation ironstone outcrops. Associated species include the rare white bladderpod (Lesquerella pallida), as well as flat stemmed spike-rush (Eleocharis compressa), and rock stonecrop (Sedum pulchellum). (NatureServe, 2015)		Yes		Yes		No		Not scored		Not scored		None		No		Excluded due to low overlap with range and critical habitat.

		1415		White fringeless orchid		Platanthera integrilabia		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-7		35.4		22.40		Not applicable		no		no		no		yes		Platanthera integrilabia grows in wet, boggy areas at the heads of streams and on seepage slopes. It is often associated with Sphagnum in partially, but not fully, shaded areas. Other common associates include: cowbane (Oxypolis rigidior), grass-of-Parnassus (Parnassia asarifolia), primrose-leaf stemless white violet (Viola primulifolia) and other orchids, particularly green wood orchid (Platanthera clavellata) and yellow-fringe orchid (Platanthera ciliaris)(Patrick pers. com. 2012).

P. integrilabia habitat has historically been described as partially shaded sites with sandy and acidic soils (Shea 1992, p. 19) in wet areas like seeps, seepage slopes, bogs, or swamps (Correll 1941, pp. 156-157; Luer 1975, p. 186; Zettler and Fairey 1990, p. 212; Hoy 2012, p. 53).		No		Yes		No		No		Yes		flowing wetland		Yes		PULA 8 (monocot, flowing wetland), high overlap

		1525		Florida semaphore Cactus		Consolea corallicola		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		8.6		4.80		Not applicable		no		no		yes		no		Small (1930) reported that in Florida the plants occur on bare rocks with only a slight covering of humus in hardwood hammocks near sea level. Substrate material in this area of the Keys is almost entirely Key Largo limestone with some sand. The single remaining Florida population occurs in a transitional zone between mangrove and hardwood hammock habitats (Williams, pers. comm., 1989), and the most common associate species include: Sporobolus virginicus (L.) Kunth., Conocarpus erectus L., Maytenus phyllanthoides Benth., Manilkara bahamensis (Baker) Lam. & Meeuse, Hippomane mancinella L., Opuntia stricta var. dillenii (Ker-Gawl.) L. Bens. Both mature extant populations of this species occur at or near mean sea level. The environmental specificity is narrow, as it currently occurs in a narrow ecotone near sea level between salt tolerant communities (salt marsh/mangrove) and hammock (fire-intolerant) communities (NatureServe, 2015). It seems to prefer areas where canopy cover and sun exposure are moderate (Grahl and Bradley 2005, p. 4) (USFWS, 2013). Habitats that support C. corallicola include coastal berm, coastal rock barren, rockland hammock, and buttonwood forest		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		1535		Sand flax		Linum arenicola		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		8.6		4.80		Not applicable		no		no		yes		no		Pine Rocklands: Linum arenicola occurs in pine rocklands, disturbed pine rocklands, dry marl prairie, and disturbed areas on rocky soils adjacent to these habitats (Bradley and Gann 1999, p. 61; Hodges and Bradley 2006, p. 37). L. arenicola grows in thin soil over limestone or in small soil patches caught in surface irregularities of exposed limestone (Kernan and Bradley, 1996, p. 2). Sites most likely to support L. arenicola have a grass- and herbdominated understory, abundant pine regeneration, and high cover of exposed rock (Ross and Ruiz 1996, pp. 5–6). The pine rocklands and marl prairies where this species occurs require periodic fire to maintain an open, shrub-free subcanopy, and to reduce litter levels (Bradley and Saha 2009, p. 4). Pine rocklands habitat is described in detail for Chamaecrista lineata var. keyensis, above. Roadsides and Other Disturbed Sites: While pine rocklands historically were the primary habitat of Linum arenicola, the species is currently rare in relatively undisturbed pine rocklands, with the exception of plants on Big Pine Key. Several occurrences are in scraped (scarified) pine rocklands remnants that are dominated by native pine rocklands species, but have little or no pine canopy or subcanopy (Bradley and Van Der Heiden 2013, pp. 9–12). Two populations in Miami-Dade County occur entirely on levees composed of crushed oolitic limestone that are surrounded by sawgrass marsh (Bradley and Gann 1999, p. 61; Bradley and Van Der Heiden 2013, pp. 7–9). Roadsides and other disturbed sites are important habitat for L. arenicola because they imitate upland herbaceous habitat (Hodges and Bradley 2006, p. 40). The most robust roadside populations occur in areas adjacent to pine rocklands or rockland hammocks (Hodges 2010, p. 3). Where L. arenicola is found on roadsides, the ground cover is dominated mostly by native herbs and grasses where exotic lawn grasses have not been planted (Bradley 2006, p. 37). Infrequent mowing of some roadsides, and of disturbed sites such as Homestead Air Reserve Base (HARB) and U.S. Special Operations Command South Headquarters (SOCSOUTH), a unified command of all four services in the Department of Defense (DOD) has likely allowed the species to persist by preventing these sites from being taken over by hardwoods. Because Linum arenicola seems to only rarely occur within intact pine rocklands, but more frequently adjacent to this habitat, developing conservation and management plans for this species is exceptionally difficult. Its persistence on roadsides is not fully understood. L. arenicola was at one time more common in pine rocklands in Miami-Dade County, but a lack of periodic fires in most pine rocklands fragments over the last century have pushed this species into more sunny, artificial environments (Bradley and Gann 1999, p. 61). It is also possible that the species has evolved to persist along roadsides as fire regimes and natural areas were altered and destroyed over the last century (Hodges and Bradley 2006, p. 41). Dry Marl Prairie: Marl prairie is a sparsely vegetated, grass-dominated community found on marl substrates in South Florida. Marls are fine, white, calcareous muds formed from calcite precipitated by a mixture of green algae, blue green algae, and diatoms, known as periphyton. It is seasonally inundated (2 to 4 months) to a shallow depth averaging about 20 cm (8 in). Marl prairie is a diverse community that may contain over 100 species. Marl prairie normally dries out during the winter and is subject to fires at the end of the dry season (FNAI 2010, p. 1). Occurrences reported from marl prairie are at sites that have been artificially drained (Bradley and Van Der Heiden 2013, p. 11), or are scraped pine rocklands that function more like marl prairie (Kernan and Bradley 1996, p. 11). As with roadside populations of Linum arenicola, it is possible that dry marl prairies have become refugia for the species as fire regimes and natural areas were altered and destroyed over the last century. Accordingly, the Service does not consider marl prairie to be a primary habitat for L. arenicola (USFWS, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		1678		Bracted twistflower		Streptanthus bracteatus		Wherever found		Threatened		Flowering Plants		Dicot		No		Not available		16.0		9.00		Not applicable		no		no		yes		no		Bracted twistflowers are best adapted to sites with less than 50 percent cover of woody plants, and that severe herbivory by dense populations of white-tailed deer has largely extirpated the plant from its optimal habitats. It may persist for a time in the protection of dense thickets, or it may gradually decline. In addition, the germination of seeds and reproduction of bracted twistflower in the wild appears to respond to as-yet unknown triggers. This compels us to consider how historic vegetation changes may have affected bracted twistflower populations. Bray (1904, pp. 14, 22) described a very apparent, ongoing transition of Edwards Plateau uplands from grassland to woodland at the beginning of the twentieth century. At that time, the well-watered canyons supported dense forests with trees over 500 years old; stunted but continuous forest covered hills and bluffs; sparse trees were found on loose, stony slopes in the eastern Edwards Plateau (precisely where bracted twistflower populations currently occur); and trees were then invading the open prairies on the level plateau divides (uplands), which previously were free of woody vegetation (Bray 1904, pp. 1415). He attributed this change to overgrazing and the consequent depletion of grasses, erosion, and cessation of wildfires, and stated that open prairies had been converted to dense oak scrub in a span of 25 years (Bray 1904, pp. 1415, 2223). These historic descriptions support a hypothesis that bracted twistflower is a relict of a woodland-grassland ecotone (transition zone) that occurred at or near the confluence of loose, stony slopes and prairie uplands. This savanna, in the broad sense of the term, would have been influenced periodically by wildfires of varying intensity and frequency. Some Streptanthus species, such as S. heterophyllus (San Diego wild cabbage), germinate following wildfires (Moreno and Oechel 1991, pp. 19992000), thus, fire may also be a trigger of bracted twistflower emergence.		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Medium overlap with range and medium overlap with critical habitat.

		1710		Fleshy-fruit gladecress		Leavenworthia crassa		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		83.4		67.46		Not applicable		no		no		no		yes		This species is a component of glade flora and occurs in association with limestone outcroppings. The terms ‘‘glade’’ and ‘‘cedar glades’’ are used interchangeably to refer to shallow soiled, open areas that are dominated by herbaceous plants and characterized by exposed sheets of limestone or gravel. Eastern red cedar (Juniperus virginiana) trees are frequent in the deeper soils along the edges of the glades (Hilton 1997, p. 1; Baskin et al. 1986, p. 138; Baskin and Baskin 1985, p. 1). Glades can vary in size from as small as a few square meters to larger than 1 square kilometer (km2) (0.37 square miles (mi2)) and are characterized as having an open, sunny aspect (lacking canopy) (Quarterman 1950, p. 1; Rollins 1963, p. 5). Historically, glades in northern Alabama occurred as glade complexes where sparsely vegetated patches of exposed, or nearly exposed, limestone occurred in a matrix of woody vegetation to form a mosaic of habitats grading into one another (Hilton 1997, pp. 1, 5, 64). Herbaceous diversity was irregular over these complexes, affected by changes in soil gradient and moisture, and the presence or absence of a woody vegetation component. Few undisturbed examples of this community type remain (Hilton 1997, pp. 5, 8; McDaniel and Lyons 1987, p. 11; Baskin and Baskin 1985, p. 1; Rollins 1963, p. 5–6) (USFWS, 2013). High ecological integrity of the population and site fidelity along with low tolerance ranges are inferred based on this species specific habitat requirements.		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). High overlap with range and critical habitat.

		1831		Short's bladderpod		Physaria globosa		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		52.4		27.84		Not applicable		no		no		no		yes		Species inhabits dry, open limestone ledges on river bluffs, talus of lower bluff slopes, and shale at cliff bases. These are usually south- to west-facing rocky slopes, and the tops, ledges, or bases of steep cliffs, often along major waterways, such as the Cumberland River (Pyne et al. 1995). Also on thin, calcareous soils in cedar glades. The plants should be sought on dry limestone rocks or open rock ledges. The species has also colonized artificial surfaces, especially roadcuts, downhill from natural or semi-natural bluffs (NatureServe, 2015). Short’s bladderpod populations are most robust in sites where light availability is high due to low levels of shading from midstory and overstory vegetation (USFWS, 2017a).		Yes		No		No		NA		NA		Forest and cliff species		No		Excluded due to habitat modifier.

		1881		Whorled Sunflower		Helianthus verticillatus		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		70.5		52.43		Not applicable		no		no		no		yes		A narrow habitat specialist occurring in remnant wet prairie areas and calcareous barrens, in moist, prairie-like openings in woodlands and along adjacent creeks. Soils are sandy clays which are alkaline, high in organic matter, and seasonally wet. Some associated plant species, including Schizachyrium scoparium, Sorghastrum nutans, Andropogon gerardii, and Panicum virgatum, suggest a strong prairie affinity. Other associates include Carex cherokeensis, Sporobolus heterolepis, Physostegia virginiana, Silphium terebinthinaceum, Pycnanthemum virginianum, Symphyotrichum novae-angliae, Hypericum sphaerocarpum, H. angustifolius, Helenium autumnale, and Marshallia mohrii. Most remaining wet prairies are remnants along rights-of-way where succession is artificially impeded (Call 2009) (NatureServe, 2015). The soil types are silt loams, silty clay loams, and fine sandy loams at the sites where whorled sunflower occurs. These soils share the characteristics of being strongly to extremely acidic and having low to moderate natural fertility and low to medium organic matter content (USDA 1997, pp. 73–76; USDA 1978a, pp. 24–54; USDA 1978b, p. 20; USDA 1978c, p. 44). Full or partial sunlight for most of the day is an essential feature for this species (USFWS, 2014). Initial efforts to estimate population sizes of whorled sunflower relied on counting individual stems (Allison 2002, pp. 3–8; Schotz 2001, pp. 8–10); however, due to the species’ clonal growth habit, stem counts overestimate the true number of genetically distinct individuals (genets) (USFWS, 2013).

Whorled sunflower is found in moist-soiled areas where little to no overstory canopy is present. Habitat quality ranges from remnant prairie or woodland sites to degraded sites along roadsides, railroad tracks, and agricultural fields.		Yes		Yes		No		Yes		No		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		1935		Whitebark pine		Pinus albicaulis		Wherever found		Threatened		Conifers and Cycads		NA (non-flowering)		Yes		Not available		3.5		1.82		Not applicable		no		yes		no		no		Pinus albicaulis is a hardy conifer that tolerates poor soils, steep slopes, and windy exposures and is found at alpine tree line and subalpine elevations throughout its range (Tomback et al. 2001, pp. 6, 27). It grows under a wide range of precipitation amounts, from about 51 to over 254 cm (20 to 100 in.) per year (Farnes 1990, p. 303). Pinus albicaulis may occur as a climax species, early successional species, or seral (midsuccessional stage) co-dominant associated with other tree species. Although it occurs in pure or nearly pure stands at high elevations, it typically occurs in stands of mixed species in a variety of forest community types.		Yes		No		No		NA		NA		None		No		Excluded due to low overlap.  

		2211		Aboriginal Prickly-apple		Harrisia (=Cereus) aboriginum (=gracilis)		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		22.0		16.40		Not applicable		no		no		no		yes		Open coastal hammocks and shell middens at low elevations. This species has a narrow environmental specificity (NatureServe, 2015). The climate of south Florida where Harrisia aboriginum occurs is classified as tropical savanna. Harrisia aboriginum occurs in coastal berm, coastal strand, coastal grassland, and maritime hammock. It also occurs on shell mounds with a calcareous shell substrate (Bradley et al. 2004, pp. 4, 14) (USFWS, 2013). Harrisia aboriginum requires adequate rainfall and does not tolerate freezing temperatures. Substrates supporting Harrisia aboriginum include sand and calcareous shell material (Bradley et al. 2004, pp. 4, 14). Harrisia aboriginum requires upland habitats that occur above the daily tidal range, but are potentially subject to flooding by seawater during extreme tides and storm surge. H. aboriginum will not tolerate hydric or saline soils. The species occurs in habitats that have a vegetation composition and structure that allows for adequate sunlight. Disturbance regimes, including hurricanes, and infrequent inundation events that maintain the habitat suitability for H. aboriginum (USFWS, 2016).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). High overlap with range and critical habitat.

		2458		Webber's ivesia		Ivesia webberi		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		8.5		3.97		Not applicable		no		yes		no		no		Inhabits shallow shrink-swell clay soils with a gravelly surface layer over volcanic, generally andesitic bedrock, usually codominating with Artemisia arbuscula and Elymus elymoides in association with Antennaria dimorpha, Balsamorhiza hookeri, Erigeron bloomeri, Lewisia rediviva, Viola beckwithii, etc. Ivesia webberi has been found only in relatively open plant associations where competition for light and moisture with other species is low. It is absent from adjacent, otherwise appropriate habitat where deeper soils and taller, denser vegetation has developed. It can tolerate some moderate disturbance as it has been observed in some mildly disturbed sites; however long-term survival depends upon the continued availability of undisturbed mid-elevation benches or saddles with shallow, very rocky pavement-like soils derived from andesite or similar volcanic material. The environmental specificity is narrow; the vast majority of apparently suitable habitat has proven to be unoccupied by the species, suggesting that more cryptic habitat factors may also be involved (NatureServe, 2015). Known populations of Ivesia webberi occur between 4,475 and 6,237 feet (ft.) (1,364 and 1,901 meters (m)) in elevation (Steele and Roe 1996, unpubl. survey; Witham 2000, p.16; Howle and Henault 2009, unpubl. survey). It occurs in flats, benches, or terraces that are generally above or adjacent to large valleys, on slightly concave, convex, and gently sloped (0–15°) landscapes, in soils with an argillic horizon (USFWS, 2013).		Yes		No		No		NA		NA		Montane species		No		Excluded due to low overlap with range, very low overlap with critical habitat and habitat modifier.

		2810		Slickspot peppergrass		Lepidium papilliferum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		37.8		25.54		Not applicable		no		no		no		yes		The range of slickspot peppergrass is restricted to the volcanic plains of southwest Idaho, occurring primarily in the Snake River Plain and its adjacent northern foothills, with a single disjunct population on the Owyhee Plateau.  The plant occurs at elevations ranging from approximately 2,200 to 5,400 ft in Ada, Canyon, Gem, Elmore, Payette, and Owyhee Counties (Moseley 1994, pp. 3–9).  Based on differences in topography, soil, and relative abundance, we have divided the extant slickspot peppergrass populations into three physiographic regions: the Boise Foothills, the Snake River Plain, and the Owyhee Plateau.  The nature and severity of factors affecting the species also vary between the three physiographic regions for the purposes of analysis.  For example, urban and rural development, agriculture, and infrastructure development has been substantial in the sagebrush-steppe habitat of the Boise Foothills and the Snake River Plain regions, while very little of these types of development have occurred within the Owyhee Plateau region. The biological soil crust, also known as a microbiotic crust or cryptogamic crust, is one component of quality habitat for slickspot peppergrass.  Such crusts are commonly found in semiarid and arid ecosystems and are formed by living organisms, primarily bryophytes, lichens, algae, and cyanobacteria, that bind together surface soil particles (Moseley 1994, p. 9; Johnston 1997, p. 4).  Microbiotic crusts play an important role in stabilizing the soil and preventing erosion, increasing the availability of nitrogen and other nutrients in the soil and regulating water infiltration and preventing the establishment of invasive plants (Brooks and Pyke 2001, p. 4 and references therein; Serpe et al. 2006, pp. 174, 176).  These crusts are sensitive to disturbances that disrupt crust integrity, such as compression due to livestock trampling or off highway vehicle (OHV) use and are subject to damage by fire; recovery from disturbance is possible but occurs very slowly (Johnston 1997, pp. 10–11).
Slickspot peppergrass occurs in slickspot habitat microsites scattered within the greater semiarid sagebrush-steppe ecosystem of southwestern Idaho.  On a broad scale, the Snake River Plains and the Owyhee Plateau physiographic regions are volcanic in nature and underlain by Tertiary basalt or rhyolite; the adjacent Boise Foothill sites are underlain by Pliocene/Quaternary lacustrine deposits (Moseley 1994, p. 8).  Slickspots are visually distinct openings characterized by natric soils and distinct clay layers; they tend to be highly reflective and relatively light in color, making them easy to detect on the landscape (Fisher et al. 1996, p. 3).  Slickspots are distinguished from the surrounding sagebrush matrix as having the following characteristics: microsites where water pools when rain falls (Fisher et al. 1996, pp. 2, 4); sparse native vegetation, distinct soil layers with a columnar or prismatic structure, higher alkalinity and clay content, and natric properties (Fisher et al. 1996, pp. 15–16; Meyer and Allen 2005, pp. 3–5, 8; Palazzo et al. 2008, p. 378); and reduced levels of organic matter and nutrients due to lower biomass production (Meyer and Quinney 1993, pp. 3, 6; Fisher et al. 1996, p. 4).  Fisher et al. (1996, p. 11) describe slickspots as having a “smooth, panlike surface” that is structureless and slowly permeable when wet, moderately hard and cracked when dry.  Although the low permeability of slickspots appears to help hold moisture (Moseley 1994, p. 8), once the thin crust dries out, slickspot peppergrass seedling survival depends on its ability to extend its taproot into the argillic horizon (soil layer with high clay content) to extract moisture from the deeper natric zone (Fisher et al. 1996, p. 13).

How long slickspots take to form is unknown, but is hypothesized to take several thousands of years (Nettleton and Peterson 1983, p. 193; Seronko 2006, in litt. p. 2).  Climate conditions that allowed slickspot formation in southwestern Idaho are thought to have occurred during a wetter Pleistocene period.  Holocene additions of wind-carried salts (often loess deposits) produced the natric soils characteristic of slickspots (Nettleton and Peterson 1983, p. 191; Seronko 2006, in litt., p. 2).  Several hundred years may be necessary to alter or lose slickspots through natural climate change or severe natural erosion (Seronko 2006, in litt. p. 2).  However, some researchers hypothesize that new slickspots are no longer being created given current climatic conditions (Nettleton and Peterson 1983, pp. 166, 191, 206).  As slickspots in southwest Idaho appear to have formed during the Pleistocene and current climate conditions may not allow for the formation of new slickspots, the loss of slickspot microsites appears to be permanent.
Some slickspots subjected to past light disturbance may be capable of reforming (Seronko 2006, in litt. p.2).  However, disturbances that alter the physical properties of the soil layers, such as deep disturbance and the addition of organic matter, may lead to the destruction and permanent loss of slickspots.  For example, deep soil tilling and adding organic matter and gypsum have been recommended for eliminating slickspots from agricultural lands in Idaho (Peterson 1919, p. 11; Rasmussen et al. 1972, p. 142).  Slickspot soils are especially susceptible to mechanical disturbances when wet (Rengasamy et al. 1984, p. 63; Seronko 2004, in litt. pp. 1–2).  Such disturbances disrupt the soil layers important to slickspot peppergrass seed germination and seedling growth and alter hydrological function.  Meyer and Allen (2005, p. 9) suggest that if sufficient time passes following the disturbance of slickspot soil layers, the slickspot soil layers may regain their pre-disturbance configuration yet not support the species.  Thus, while the slickspot appears to have regained its former character, some essential component required to sustain the life history requirements of slickspot peppergrass has apparently been lost, or the active seed bank is no longer present.
Most slickspots are between 10 and 20 square feet (ft2) in size although some are as large as 109 ft2 (Mancuso et al. 1998, p. 1).  Slickspots cover a relatively small cumulative area within the larger sagebrush-steppe matrix, and only a small percentage of slickspots are known to be occupied by slickspot peppergrass. 
Slickspot peppergrass has infrequently been documented outside of slickspots on disturbed soils, such as along graded roadsides and badger mounds.  These are rare observations and the vast majority of plants documented over the past 19 years of surveys and monitoring for the species were within slickspot microsite habitats (USFWS 2006b, p. 20).  For example, in 2002, a complete census of an 11,070-ac area recorded approximately 56,500 slickspots (Air Force 2003 in litt., p. 15), of which approximately 2,450 (about 4.0 percent) were occupied by slickspot peppergrass plants (Bashore, pers. comm. 2003, p. 1).  Of the approximately 11,300 slickspot peppergrass plants documented during the survey effort, only 11 plants (less than 1 percent) were documented outside of slickspots (Air Force 2002, summary attachment, entire).
Not all potential slickspot peppergrass habitats in southwest Idaho have been surveyed, and additional slickspot peppergrass sites may be found outside of areas known to be occupied.  Recent modeling was completed to develop a high-quality, predictive-distribution model of slickspot peppergrass to identify potential habitat (Colket 2008, p. 1).  The Bureau defines potential habitat as areas within the known range of slickspot peppergrass that have certain general soil and elevation characteristics that indicate the potential for the area to support slickspot peppergrass although the presence of slickspots or the plant is unknown (USBLM 2009, p. B–2).  Although surveys were conducted in 2008 in some areas identified as previously unsurveyed habitat with potential to contain the species, these surveys did not result in any new locations of the species (Colket 2008, pp. 4–6).  Slickspot peppergrass has also been surveyed for in eastern Oregon, but the species has never been found there (Findley 2003 in litt., p. 1).  We have no historical records indicating that slickspot peppergrass has ever been found anywhere outside of its present range in southwestern Idaho.		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). High overlap with range and medium overlap with critical habitat.

		2823		Franciscan manzanita		Arctostaphylos franciscana		Wherever found		Endangered		Flowering Plants		Dicot		Yes		CONUS-11		22.4		19.30		0.55		no		yes		no		no		Serpentine outcrops, probably in association with Arctostaphylos hookeri ssp. ravenii. (NatureServe, 2015). It historically occurred in areas with serpentine soils, bedrock outcrops, greenstone, and mixed Franciscan rock, typically growing in mixed populations with A. montana ssp. ravenii (Service 2003, pp. 95, 96; Chasse et al. 2009, p. 6). The Doyle Drive A. franciscana site consisted of disturbed soil over serpentinite (Chasse et al. 2009, p. 3). Summer fog is one of the primary habitat requirements for Arctostaphylos franciscana (Vasey 2010, p. 1) (USFWS, 2013).  

Serpentine soil restricts the growth of many plants due to its high nickel and magnesium concentrations, and thus tends to support unique plant communities because relatively few plant species can tolerate such soil conditions (Brooks 1987, pp. 19, 53; Service 2003, p. 16). These conditions generally result in semibarren soil and a lack of competing plants, which benefits serpentine-tolerant plants such as Franciscan manzanita (Bakker 1984, p. 79).  (USFWS, 2019b).		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		2884		beardless chinchweed		Pectis imberbis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		0.7		0.20		Not applicable		yes		no		no		no		Pectis imberbis inhabits desert grasslands and oak savannas (at lower elevations) and oak woodlands (at higher elevations) in southeastern Arizona and Chihuahua and Sonora, Mexico.  Fishbein and Warren (1994, p. 19) suggest the species is also found in tropical deciduous forests near Guasaremos and Rio Mayo, Chihuahua, Mexico; however, these locations are described as grasslands and oak savannas in both herbarium records and a flora of the Rio Mayo region of Mexico (Martin et al. 1998, pp. 78, 87, and 89; SEINet, entire).  Therefore, we believe P. imberbis does not occur in tropical deciduous forests in Mexico.  Plants are typically noted to 21 occur on steep, south-facing, sunny to partially shaded hillslopes, with eroding bedrock and open areas with little competition from other plants (Figure 2.3).  In addition, P. imberbis has been reported to occur along trails, roads, cow paths, and on mine tailings or overburden (i.e. Phillips et al. 1982, p. 4; Deecken 1992, entire; Fishbein and Warren 1994, p. 21; USFWS 2015, p. 1; Sebesta pers. comm. October 7, 2017).  Several instances have been reported where surveys of more densely vegetated habitat resulted in no P. imberbis found, adding further evidence to the idea that this species prefers little competition (USFWS 2014a, p. 4; USFWS 2014b, p. 1;USFWS 2014 c, p. 4; USFWS 2014d, p. 2; Haskins and Murray 2017, p. 2).  Park Service staff report P. imberbis has not been found in any location dominated by nonnative grasses (National Park Service 2014, p. 4; Laura Janway pers. comm. November 6, 2017). 		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		3295		Lassics lupine		Lupinus constancei		Wherever found		Endangered		Flowering Plants		Dicot		No		Not available		Not available		Not available		6.88		no		no		yes		no		It is only found on the summits of the remote mountains in northern California called the Lassics, which have unique serpentine-influenced soils. Lassics lupine occur on or in the vicinity of serpentine soils in the Lassics Mountains, mainly on barren slopes with very shallow soil and low organic matter, or less commonly, near edges of Jeffrey pine (Pinus jeffreyi) forests. Most plants occur in areas with little to no tree overstory and can occur on flat or steep slopes with high proportions of gravel or cobble on the surface. The majority of Lassics lupine plants occur on serpentine barrens around Mount Lassic with patchy, or no, tree and shrub cover. The area immediately surrounding Lassics lupine habitat is characterized by Jeffery pine and incense cedar (Calocedrus decurrens) forest, chaparral, and largely unvegetated serpentine barrens. Some plants occur in closed-canopy Jeffrey pine-incense cedar forest further downslope on the north aspect of Mount Lassic. 		Yes		No		No		NA		NA		Forest and montane species		No		Excluded due to habitat modifier.

		3686		Prostrate milkweed		Asclepias prostrata		Wherever found		Endangered		Flowering Plants		Dicot		No		Not available		Not available		Not available		Not applicable		Not available		Not available		Not available		Not available		Prostrate milkweed plants usually occur in open spaces with full sun, and with little to no competition from surrounding plants (Poole and Janssen 1997, p. 117).  They require occasional rain and pollinators.  Prostrate milkweed occurs in a warm, semiarid climate in sparsely vegetated sites, including disturbed sites, road rights-of-way, openings in shrub-invaded grasslands, open areas of Tamaulipan thornscrub, prairies/grasslands, and areas converted to pasture land on level or gently sloping sites on upland terraces and floodplains of the Rio Grande (Singhurst et al. 2015, p. 25; Carr 2004, p 30; Damude and Poole 1990, p. 13; Strong and Williamson 2015, p. 36).  Elevations range from near sea level to 200 meters (656 feet) above sea level (Fishbein In prep., unpaginated; Martinez Avalos 2019, pers. comm.).  Commonly associated native shrub and grass species include blackbrush (Acacia rigidula), honey mesquite (Prosopis glandulosa), lotebush (Ziziphus obtusifolia), cenizo (Leucophyllum frutescens), Texas pricklypear (Opuntia engelmannii var. lindheimeri), lovegrass (Eragrostis sp.), grama (Bouteloua sp.), and hooded windmillgrass (Chloris cucullata).  		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Overlap data are not available for this species. EPA included this species even though degree of overlap with herbicide usage areas is unknown at this time.

		4179		Fickeisen plains cactus		Pediocactus peeblesianus ssp. fickeiseniae		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		0.1		0.07		Not applicable		yes		no		no		no		The Fickeisen plains cactus is a narrow endemic restricted to exposed layers of Kaibab limestone on the Colorado Plateau. Plants are found in shallow, well-draining, gravelly loam soils formed from alluvium, colluvium, or Aeolian deposits derived from limestone of the Harrisburg Member the Kaibab Formation and Toroweap Formation; Coconino Sandstone; and the Moenkopi Formation. Most populations occur on the margins of canyon rims, flat terraces, limestone benches, or on the toe of well-drained hills. Plants are found primarily on slopes of 0 to 5 percent but some also occur on slopes up to 20 percent at elevations between 1,280 to 1,814 m (4,200 to 5,950 ft). (USFWS, 2013)

		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and critical habitat.  

		4253		Pineland sandmat		Chamaesyce deltoidea pinetorum		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		16.5		9.20		Not applicable		no		no		yes		no		Chamaesyce deltoidea ssp. pinetorum occurs in pine rocklands. Pine rocklands are maintained by regular fire, and are prone to annual flooding for several months during the wet season. However, C. deltoidea ssp. pinetorum generally occurs in higher elevation pine rocklands at Long Pine Key in Everglades National Park, in areas rarely subject to flooding. The pineland sandmat can tolerate partial submergence in freshwater for a portion of the year but is not tolerant to salinity. 		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		4284		Ocmulgee skullcap		Scutellaria ocmulgee		Wherever found		Proposed Threatened		Flowering Plants		Dicot		No		Not available		Not available		Not available		Not applicable		Not available		Not available		Not available		Not available		Ocmulgee skullcap is found in moist, calcareous hardwood forests on north to northeast facing slopes of river bluffs and their floodplains in the Ocmulgee and Savannah River watersheds in Georgia and South Carolina.  These calcareous forests are influenced by outcroppings of limestone or marl, with a diverse species composition ranging from short-lived pioneer species to long-lived shade tolerant species (Edwards et al. 2013, p. 406).  Communal species in these areas may consist of red buckeye (Aesculus pavia), Eastern redbud (Cercis canadensis), white oak (Quercus alba), basswood (Tilia americana), American holly (Ilex opaca), and relict trillium (Trillium reliquum) (Edwards et al. 2013, p. 409).  Specifically, several occurrences co-occur with the endangered relict trillium (Bradley 2019, pp. 21-28). 		Yes		No		No		NA		NA		Forest species		No		Excluded due to habitat modifier.

		4395		Everglades bully		Sideroxylon reclinatum ssp. austrofloridense		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		8.6		4.80		Not applicable		no		no		yes		no		Sideroxylon reclinatum ssp. austrofloridense grows in pine rockland habitat, marl prairie habitat and within the ecotone between both habitats. These habitats are maintained by regular fire, and are prone, particularly marl prairie, to annual flooding for several months during the wet season. The species also grows on the sunny edges of rockland hammock habitat, which is fire-resistant.  Everglades bully occurs in sparsely vegetated, well-lit, open areas that are maintained by disturbance. (USFWS, 2017)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		4420		Florida brickell-bush		Brickellia mosieri		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		16.5		9.20		Not applicable		no		no		yes		no		Grows exclusively in pine rockland (EPA, 2016). Pine rockland is characterized by an open canopy of South Florida slash pine (Pinus elliottii var. densa). Subcanopy development is rare in well-maintained pine rocklands, with only occasional hardwoods, such as Lysiloma latisiliquum (wild tamarind) and Quercus virginiana (live oak) growing to tree size in Miami Rock Ridge pinelands (Snyder et al. 1990, p. 253). The shrub/ understory layer is a diverse mix of species including both temperate and tropical shrubs and palms. The pine rocklands where Brickellia mosieri occurs are characterized by an open shrub canopy of Serenoa repens (saw palmetto), Myrica cerifera (wax myrtle), Metopium toxiferum (poisonwood), and Sideroxylon salicifolium (willow bustic) as well as species with more restricted distribution within pine rocklands including Sideroxylon reclinatum ssp. austrofloridense (Everglades bully), Callicarpa americana (beauty berry), Dodonaea angustifolia (varnish leaf), and Ilex cassine (dahoon holly) (Snyder et al. 1990, p. 254; Bradley and Gann 1999, p. 12). Populations are typically sparse and contain a low density of plants even in well-maintained pine rockland habitat (Bradley and Gann 1999, p. 12) (USFWS, 2014). The environmental specificity of this species is very narrow, as it is known only from pine rockland habitat in southern Florida, requiring fire to maintain the openings in which the plant occurs (NatureServe, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		4565		White Bluffs bladderpod		Physaria douglasii ssp. tuplashensis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		68.6		43.90		Not applicable		no		no		no		yes		Found on a dry, barren, vertical exposure of caliche (a hard, highly alkaline, highly calcalcareous substrate) capping a bluff (Hallock 2002; Washington Natural Heritage 2002). The environmental specificity is very narrow; it is known only from one extensive rock formation (the White Bluffs of the Columbia River), where the plants occur in a highly alkaline caliche-type cemented paleosol that caps several hundred feet of easily eroded alkaline lacustrine sediments (USFWS, 2004). Terrestrial habitat is characterized as cliff or shrubland/chaparral (NatureServe, 2015). The uppermost part of the Ringold Formation is a heavily calcified and silicified cap layer to a depth of at least 4.6 m (15 ft.). This layer is commonly called ‘‘caliche’’ although in this case, it lacks the nitrate constituents found in true caliche. The ‘‘caliche’’ layer is a resistant caprock underlying the approximately 274–304 m (900–1,000 ft.) elevation (above sea level) plateau extending north and east from the White Bluffs (Newcomb 1958, p. 330) (USFWS, 2013a).		Yes		No		No		NA		NA		None		Not currently included in HS PULAs		This species is included in the Vulnerable Species Action Plan

		4712		Florida pineland crabgrass		Digitaria pauciflora		Wherever found		Threatened		Flowering Plants		Monocot		No		CONUS-4		8.6		4.80		Not applicable		no		no		yes		no		The Florida crabgrass occurs predominantly within the seasonally flooded ecotones of pine rocklands, marl prairies, and cypress habitat (Bradley and Gann 1999; Fellows et. al 2002, Lang et. al 2022). Digitaria pauciflora occurs predominantly within the seasonally flooded ecotone between pine rockland and marl prairie, although the species may overlap somewhat into both habitats. Plants can withstand inundation with fresh water for one to several months each year. These habitats are maintained by regular fire, and are prone, particularly marl prairie, to annual flooding for several months during the wet season. (USFWS, 2017)

		Yes		Yes		No		Yes		No		None		Yes		PULA 3 (monocot herbaceous plant, terrestrial) and PULA 6 (monocot, wetland), medium overlap

		4724		Pagosa skyrocket		Ipomopsis polyantha		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		14.5		6.70		Not applicable		no		no		yes		no		In Colorado, Ipomopsis polyantha occurs on rocky clay soils of the Mancos Shale in the southern San Juan Mountains, typically on road shoulders where the soil has been disturbed. Highest densities are under Pinus ponderosa forests with montane grassland understory (Anderson 2004, Anderson 1988). Elevation is 2073-2195 m. (NatureServe, 2015)		Yes		No		No		NA		NA		High elevation species		No		Excluded due to habitat modifier.

		5233		Blodgett's silverbush		Argythamnia blodgettii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		8.6		4.80		Not applicable		no		no		yes		no		Argythamnia blodgettii grows in pine rocklands, in sunny gaps or edges of rockland hammock and coastal berm, and on roadsides (Bradley and Gann 1999, p. 3). It grows from crevices on oolitic limestone or on sand. The pine rocklands habitat where it occurs requires periodic fire to maintain an open, sunny understory with a minimum amount of hardwoods. Bradley and Gann (1999, p. 3) indicated that this species does tolerate some degree of human-induced disturbance. It can often be found along disturbed edges of pine rocklands, rockland hammock, and coastal berm, or in completely scarified pine rocklands (Bradley and Gann, 1999, p. 3) (USFWS, 2015).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		5273		Florida prairie-clover		Dalea carthagenensis floridana		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		20.1		9.60		Not applicable		no		no		no		yes		Dalea carthagenensis var. floridana grows in pine rockland, rockland hammock, marl prairie, and coastal berm, and in the ecotones between these habitats. It occurs in sparsely vegetated, well-lit, open areas that are maintained by disturbance. The dynamic nature of the habitat means that areas not currently open may become open in the future as a result of canopy disruption from hurricanes or invasive plant management, while areas currently open may develop more dense canopy over time, eventually rendering that portion of the hammock unsuitable for D. carthagenensis var. floridana.  The species may also occur along roadsides within these habitats. The climate of south Florida where Dalea carthagenensis var. floridana occurs is classified as tropical savanna. (USFWS, 2017)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		5358		Tiehm's buckwheat		Eriogonum tiehmii		Wherever found		Endangered		Flowering Plants		Dicot		No		Not available		Not available		Not available		Not applicable		Not available		Not available		Not available		Not available		Eriogonum tiehmii occurs between 5,906 and 6,234 feet (ft; 1800 and 1900 meters (m)) in elevation and on all aspects with slopes ranging from 0-50 degrees (Ioneer 2020b, p. 5; Morefield 1995, p. 11). The species occurs on dry, upland sites, subject only to occasional saturation by rain and snow and is not found in association with free surface or subsurface waters (Morefield 1995, p. 11). Although there is no information on E. tiehmii’s specific water needs during its various life stages (i.e., dormant seed, seedling, juvenile, adult), it appears to be primarily dependent on occasional precipitation for its moisture supply (Morefield 1995, p. 11). Eriogonum tiehmii is the dominant native herb in the sparsely vegetated community in which it occurs resulting in an open plant community with low plant cover and stature (Morefield 1995, p. 12). Where E. tiehmii grows, the vegetation varies from exclusively E. tiehmii plants to sparse associations with a few other low growing herbs and grass species. The most common associates with and in the surrounding area of E. tiehmii are species found in salt desert shrubland communities such as Atriplex confertifolia (shadscale saltbush), Artemisia nova (black sagebrush), Ephedra nevadensis (Nevada mormon tea), Hilaria jamesii (formerly Pleuraphis jamesii (James’ galleta)), and Sporobolus airoides (alkali sacaton; Morefield 1995, p. 12; Cedar Creek Associates 2021, p.1; WestLand Engineering & Environmental Services, Inc (WestLand) 2021a, p. 25).		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot). Overlap data are not available for this species. EPA included this species even though degree of overlap with herbicide usage areas is unknown at this time. Overlap with the critical habitat is very low.

		5797		Bartram's stonecrop		Graptopetalum bartramii		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		0.3		0.10		Not applicable		yes		no		no		no		Graptopetalum bartramii have been found within 10 sky island mountain ranges of southern Arizona and 3 mountain ranges in northern Mexico.  The species is typically found in deep, narrow, heavily shaded canyons with erodible soils within Madrean woodlands at elevations ranging from 1,067 to 2,073 m (3,500 to 6,800 ft).  Madrean woodlands are a forested community dominated by evergreen oaks, but also containing junipers and pine trees, and characterized by mild winters and warm wet summers (Brown 1982, p. 59).  Madrean evergreen woodland species include evergreen oaks with sclerophyllous (hard) leaves, such as Quercus emoryi (Emory oak), Q. arizonica (Arizona white oak), and Q. oblongifolia (Mexican blue oak). Pinus discolor (border pinyon pine) and Juniperus deppeana (alligator juniper) are also common species.  Madrean evergreen woodland is typically bounded by semi-desert grasslands and savanna at warmer, drier sites in the lower-elevations, and by evergreen and broadleaf forests on more mesic and cooler sites at higher elevation, north aspect, or near riparian areas. Graptopetalum bartramii are almost always located near water sources (springs, seeps, or intermittent streams), but above the floodline (Phillips et al. 1982, p. 4; Shohet 1999, p.22; NPS 2014, p. 2).  Proximity to water may provide humidity for the plant’s microclimate. Plants are typically within 10 m (32.8 ft) from a streambed in the bottom of canyons on rocky outcrops, though can be much farther on occasion.		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		6490		Umtanum desert buckwheat		Eriogonum codium		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		8.2		5.80		Not applicable		no		no		yes		no		Eriogonum codium is restricted to a particular basalt flow, growing on flat or gently sloping areas near the top of the steep basalt cliffs. This species is found at elevations between 335 and 390 meters (Washington Natural Heritage 2002). (NatureServe, 2015) As the basalt of the Lolo Flow weathers, a rocky soil type is formed that is classified as lithosol, a term describing the well-drained, shallow, generally stony soils over bedrock (Franklin and Dyrness 1973, p. 347), and talus slopes associated with eroding outcrops and cliffs. These cliffs (scarps) and loose rock at the base of cliffs or on slopes (defined as scree) are found along the crests and slopes of local hills and ridges, including east Umtanum Ridge, where Umtanum desert buckwheat occurs (USFWS, 2013).		Yes		No		No		NA		NA		Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot). Medium overlap with range and medium overlap with critical habitat.

		6617		Neches River rose-mallow		Hibiscus dasycalyx		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		13.0		11.20		Not applicable		no		no		no		yes		The Neches River rose-mallow is endemic to relatively open habitat of the Pineywoods (or Timber belt) of east Texas, within Cherokee, Houston, Harrison, and Trinity Counties, and has been introduced into Nacogdoches and Houston Counties. It is known from seasonally or regularly inundated sloughs, oxbows, terraces, sand bars, and bottomlands, with hydric alluvial soils (loamy to clayey). An open canopy is typical, but plants also grow in partial sun. Sites are both perennial and intermittent wetlands with water levels between sites varying due to their proximity to water, amount of rainfall, and floodwaters. Intermittent wetlands are inundated during the winter months but become dry during the summer months (USFWS, 2013a). 		No		Yes		No		No		Yes		flowing wetland		Yes		PULA 7 (dicot, flowing wetland). High overlap with range and medium overlap with critical habitat.

		6672		Georgia rockcress		Arabis georgiana		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		47.0		28.90		Not applicable		no		no		no		yes		Shallow soil accumulations on rocky bluffs, ecotones of gently sloping rock outcrops, outcrops along rivers, and sandy loam along eroding riverbanks. It is occasionally found in adjacent mesic woods but it will not persist in heavily shaded conditions. Requires high to moderate light conditions, occurs on soils which are circumneutral to slightly basic (Norquist 2000). Ketona Glades and other locations in Bibb County, AL (Allison and Stevens 2001). The environmental specificity is narrow as this species is a specialist with key requirements common (NatureServe, 2015). This species requires large river bluffs with steep slopes and/ or shallow soils that are subject to localized disturbances (USFWS, 2014).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). High overlap with range and critical habitat.

		6782		Guadalupe fescue		Festuca ligulata		Wherever found		Endangered		Flowering Plants		Monocot		No		CONUS-4		4.4		4.43		Not applicable		no		yes		no		no		Guadalupe fescue grows in rocky or talus soils of partially shaded sites in the understory of conifer-oak forest and woodlands.  We do not know if it specifically requires light gaps in forests, but it is likely that the amount of light is important.  Suitable habitats occur above about 1,800 m (5,905 ft) in the Chihuahuan Desert of northern Mexico and Texas.  Soils may be of either igneous or calcareous origin. (USFWS, 2016)		Yes		No		No		NA		NA		None		No		Excluded due to low overlap with range and very low overlap with critical habitat.  

		7054		Acuña Cactus		Echinomastus erectocentrus var. acunensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		0.6		0.42		Not applicable		yes		no		no		no		The acuña cactus occurs in valleys and on small knolls and gravel ridges of up to 30 percent slope in the Palo- Verde-Saguaro Association of the Arizona Upland subdivision of the Sonoran Desert scrub at 365 to 1,150 m (1,198 to 3,773 ft) in elevation (Phillips et al. 1982, p. 4; Arizona Rare Plant Guide Committee 2001, unpaginated; AGFD 2011, entire). This species grows on soil overlying various bedrock types including extrusive felsic volcanic rocks of rhyolite, andesite, and tuff, and intrusive igneous rocks composed of granite, granodiorite, diorite, and Cornelia quartz monzonite; Locomotive fanglomerate (sedimentary rock present (Rutman 2007, pp. 1–2; Anderson 2012a, pers. comm.). Mineralogy of these rocks is varied, with felsic or mafic phenocrysts present, depending on bedrock type (Rutman 2007, pp. 1–2; Anderson 2012a, pers. comm.). Soil texture in these locations varies between bedrock and both coarse and fine-textured substrates (Rutman 2007, pp. 1–2). Associated plant species include Larrea tridentata var. tridentata (creosote bush), Olneya tesota (ironwood), Cercidium microphyllum (palo verde), Ambrosia deltoidea (triangle-leaf bursage), and Acacia greggii (catclaw). The acuña cactus is often noted growing under the protective canopy of these or other associated species (Phillips et al. 1982, p. 6; Butterwick 1982–1992, entire; Felger 2000, p. 208; Service 2011a, p. 1; Service 2011b, p. 3), which may act as nurse plants, thereby sheltering seedlings from extreme temperatures and providing some protection from mechanical disturbance (Nobel 1984, p. 316; Suzan et al. 1996, p. 635).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap with range and low overlap with critical habitat.

		7136		Big Pine partridge pea		Chamaecrista lineata keyensis		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		0.5		0.25		Not applicable		yes		no		no		no		Big Pine partridge pea occurs primarily in pine rockland vegetation. Some populations can be found on roadsides (Hodges and Bradley 2005, p. 22) or in cleared lots adjacent to pine rockland. Pine rocklands in the lower Florida Keys are dominated by a canopy of Pinus elliottii var. densa (South Florida slash pine). The subcanopy is composed of Thrinax morrisii (brittle thatch palm), Psidium longipes (longstalked stopper), Metopium toxiferum (poisonwood), Byrsonima lucida (locustberry), Pithecellobium keyense (blackbead), and Coccothrinax argentata (silver palm) (Bradley 2006, p. 25). Ross and Ruiz (1996, p. 5) found that it occurs primarily in areas where hardwoods are relatively unimportant, and where understory and overstory palms are important. Bradley (2006, p. 26) also found that it preferred open sunny areas, but in contrast to Ross and Ruiz (1996, p. 5) found a negative correlation with palm cover. Big Pine partridge pea is most likely to be found in canopy openings and requires full sun to partial shade (Muir and Liu 2003, p. 3). It is capable of colonizing disturbed areas within pine rockland habitat, such as dirt roads. It does not persist in damp soil or depressions (Muir and Liu 2003, p. 3). Pine rockland is maintained by relatively frequent fires, which keep the understory woody plants at shrub height (Snyder et al. 1990, pp. 257-263; Carlson et al. 1993, p. 915; Bergh and Wisby 1996, p. 1; Liu et al. 2005a, p. 210; 2005b, p. 71). In the absence of fire, many areas become wooded, eventually succeeding to rockland hammock (i.e., hardwood forest) (Snyder et al. 1990, p. 260). As with other pineland plants, Big Pine partridge pea is shade intolerant, and requires periodic burning to reduce competition from woody vegetation (e.g., shading, leaf litter accumulation) (Carlson et al. 1993, p. 922; Liu et al. 2005a, p. 210; 2005b, p. 71) (USFWS, 2013). Chamaecrista lineata var. keyensis occurs in pine rocklands of the lower Florida Keys, and adjacent disturbed sites, including roadsides (USFWS, 2016).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		7167		Kentucky glade cress		Leavenworthia exigua laciniata		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-11		75.2		33.09		Not applicable		no		no		no		yes		L. exigua var. laciniata appears to be adapted to environments with shallow soils interspersed with flat-bedded, Silurian dolomite and dolomitic limestones, which is an uncommon geological formation in Kentucky (Rollins 1963; Evans and Hannan 1990). The soil on these horizontally bedded limestone areas is often only a few inches in depth or may be completely lacking in some areas (Rollins 1963). Because of the thin soils and underlying limestones, these habitats, called cedar or limestone glades, are extremely wet from late winter to early spring and quickly become dry in May and June. The natural habitat for L. exigua var. laciniata is these cedar glades (Baskin and Baskin 1981), but the taxon is also known from overgrazed pastures, eroded shallow soil areas with exposed bedrock, and areas where the soil has been scraped off the underlying bedrock (Evans and Hannan 1990). L. exigua var. laciniata does not appear to compete well with other vegetation and is shade intolerant (Evans and Hannan 1990) (USFWS, 2016).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). High overlap with range and critical habitat.

		7206		Carter's small-flowered flax		Linum carteri carteri		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		16.5		9.20		Not applicable		no		no		yes		no		Linum carteri var. carteri habitat are areas of pine rockland habitat that contain open canopy, semi-open subcanopy, and understory, a substrate of oolitic limestone rock, and a plant community of predominately native vegetation. A disturbance regime is also present that naturally or artificially duplicates natural ecological processes (e.g., fire, hurricanes, or other weather events) and that maintains the pine rockland habitat (USFWS, 2014). Its known populations are found at elevations ranging from approximately 1.6–4.8 m (5.2 - 15.9 ft) (USFWS, 2013).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		7220		DeBeque phacelia		Phacelia submutica		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		27.9		9.60		Not applicable		no		no		no		yes		Species occurs on steep slopes and ridge-tops on xeric sites in chocolate-brown or gray clay adobe badlands of Western Colorado which often have high shrink-swell potential (large cracks in the soil). The species is adapted to grow only in very early pioneer habitats with sparse vegetation cover (Scheck 1994). The species occurs on Atwell Gulch and Shire Members of Wasatch Formation (O'Kane 1987). Associated species are Grindelia fastigiata, Sarcobatus vermiculatus, Atriplex confertifolia, Eriogonum gordonii, Monolepis nuttalliana, Oenothera caespitosa, Astragalus flavus, Helianthus sp., Lepidium sp., Chenopodium sp., Rumex sp., Cymopterus planosus, Sitanion hystrix, Ceratocephala testiculata, Lactuca serriola, Euphorbia fendleri, Asceplias cryptoceras, Mentzelia sp., Thelypodiopsis sp., Oryzopsis hymenoides, Bromus tectorum, Sphaeralcea coccinea, Gutierrezia sarothrae (O'Kane 1987). Other rare species occurring in the area are Sclerocactus glaucus and Astragalus debequaeus (NatureServe, 2015). High ecologicla integrity of the community and site fidelity as well as low tolerance ranges are based on the species specific haibtat requirements as well as its restricted geographic range.  Known populations of DeBeque phacelia do not occur outside elevations ranging between 5,026 and 6,424 feet (ft) (1,532 and 1,958 meters [m]).		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot). High overlap with range. Overlap with critical habitat is low.

		7270		Sand dune phacelia		Phacelia argentea		Wherever found		Threatened		Flowering Plants		Dicot		No		Not available		Not available		Not available		Not applicable		Not available		Not available		Not available		Not available		Sand dune phacelia occurs on the open sand above the high tide line, further inland on semi-stabilized and open dunes, and on coastal bluffs (Kalt 2008, p. 2).  It has been described as occurring at elevations ranging from 10-40 feet (33 to 131 meters) and on slopes less than 30 percent comprised of sand or (rarely) gravel (Rodenkirk 2019, p. 7). Individual sand dune phacelia plants require sandy substrate with limited vegetative competition for light, moisture, and growing space.  It is found only on sandy beaches, bluffs, and dunes on the southern Oregon and far northern California coasts in Coos, Curry, and Del Norte counties.		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot). Overlap data are not available for this species. EPA included this species even though degree of overlap with herbicide usage areas is unknown at this time.

		7948		Wedge spurge		Chamaesyce deltoidea serpyllum		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		0.5		0.25		Not applicable		yes		no		no		no		Chamaesyce deltoidea ssp. serpyllum occurs in pine rocklands and adjacent disturbed sites on Big Pine Key, including roadsides. It most often grows directly from crevices in the oolitic limestone substrate (Bradley and Gann 1999, p. 31). Pine rocklands are described in detail for Chamaecrista lineata var. keyensis, above. Within pine rocklands, Chamaesyce deltoidea ssp. serpyllum is associated with areas of relatively higher elevation, extensive exposed rock substrate, where the understory is open, hardwood and palm density is low, and native herbaceous species cover and richness are high (Bradley and Saha 2009, p. 26; Ross and Ruiz 1996, p. 6; Bradley 2006, p. 27). Roadsides dominated mostly by native herbs and grasses where exotic lawn grasses are not established are a potentially important habitat for C. deltoidea ssp. serpyllum (Bradley 2006, p. 37).  (USFWS, 2015). Wedge spurge is historically known only from pine rockland vegetation on Big Pine Key (Bradley and Gann 1999, p. 31). Pine rocklands in the lower Florida Keys are dominated by a canopy of Pinus elliottii var. densa (South Florida slash pine). The subcanopy is composed of Thrinax morrisii (brittle thatch palm), Psidium longipes (longstalked stopper), Metopium toxiferum (poisonwood), Byrsonima lucida (locustberry), Pithecellobium keyense (blackbead), and Coccothrinax argentata (silver palm) (Bradley 2006, p. 25). There is also a rich herbaceous layer composed of grasses and herbs. Limestone bedrock and exposed calcareousrubble are prominent features associated with pine rockland communities (Snyder et al. 1990, pp. 235236; Ross and Ruiz 1996, p. 4). In addition to the more common associates, wedge spurge can grow in association with other rare taxa, including Linum arenicola (sand flax), and Chamaecrista lineata var. keyensis (Big Pine partridge pea) (Bradley and Gann 1999, p. 32) (USFWS, 2013).		Yes		No		No		NA		NA		None		No		Excluded due to very low overlap.  

		8336		Cape Sable Thoroughwort		Chromolaena frustrata		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-9		8.6		4.80		Not applicable		no		no		yes		no		Inhabits coastal rock barrens and berms, and sunny deges of rockland hammocks. The environmental specificity is narrow, as the plants occur only along the shore zone of limestone outcrops in southern Florida (NatureServe, 2015). Grows in open canopy habitats in coastal berms and coastal rock barrens and in semi-open to closed canopy habitats, including buttonwood forests, coastal hardwood hammocks and rockland hammocks (EPA, 2016). It prefers moderate to full sun exposure (USFWS, 2013).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		8392		Missouri bladderpod		Physaria filiformis		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		19.7		9.80		Not applicable		no		no		no		yes		The Missouri bladderpod is most commonly found in open limestone glades, barrens, and outcrops within unglaciated prairie areas. It occasionally occurs in dolomitic glades, and is known from one site on a shale substrate. It is often associated with grazed pastures. Cedar invasion of glade sites is common. (NatureServe, 2015; USFWS, 2015)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		9338		Pariette cactus		Sclerocactus brevispinus		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		24.7		5.30		Not applicable		no		no		yes		no		Species is endemic to highly saline and alkaline soils, restricted to clay badlands within a single geologic formation in Utah. Occurs on exposed clay hills and in saltbush and sagebrush flats, 1400-1500 m.  (NatureServe, 2015). High ecological integrity of the population and site fidelity as well as low tolerance ranges are inferred based on the species habitat requirements of the species and the relatively small geographic area this species inhabits.

Pariette cactus habitat is a sparsely vegetated desert shrubland dominated by saltbush (Atriplex spp.), rabbitbrush (Chrysothamnus spp.), horsebrush (Tetradymia spp.), galleta grass (Pleuraphis jamesii), and Indian rice grass (Eriocoma hymenoides) along with other plant species (Service 1990, SWCA 2013). 		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		Yes		PULA 1 (drift only, dicot), medium overlap

		9721		Florida bristle fern		Trichomanes punctatum ssp. floridanum		Wherever found		Endangered		Ferns and Allies		NA (non-flowering)		No		CONUS-2		16.5		9.20		Not applicable		no		no		yes		no		Florida bristle fern is always associated with shaded limestone outcrops. Plants usually grow on bare limestone, but are occasionally found on tree roots growing on limestone. In Miami-Dade County, it has been found exclusively in oolitic (composed of minute rounded concretions resembling fish eggs) limestone solution holes and rocky outcrops in rockland hammocks. Solution holes are formed by dissolution of subsurface limestone followed by a collapse above (Snyder et al. 1990, p. 236). Solution holes vary in size, from shallow holes less than 0.5 meter (m) (1.6 feet [ft]) deep to those that cover over 100 m2 (1,076 ft2) and are several meters deep. The bottoms of most solution holes are filled with deep organic soils. Deeper solution holes penetrate the water table and have (at least historically) standing water for part of the year. Humidity levels are higher in and around the solution holes because of standing water and moisture retained in the organic soils. The canopy cover is typically very dense where Florida bristle fern occurs, and consists of a mix of temperate and tropical hardwood trees including lancewood (Ocotea coriacea), pigeon plum (Coccoloba diversifolia), live oak (Quercus virginiana), paradise tree (Simarouba glauca), strangler fig (Ficus aurea), and mastic (Sideroxylon foetidissimum) (K. Bradley, pers. comm. 2007). Many tropical, epipetric plant species are associated with solution holes in rockland hammocks. Soils at the Miami-Dade County sites are classified as Matecumbe Muck (http://www.fgdl.org/). In Sumter County, the plants occur in a mesic/hydric hammock on limestone boulders 1 - 2 m (3.3 - 6.6 ft) tall, under a canopy of live oak, cabbage palm (Sabal palmetto), and American hornbeam (Carpinus caroliniana) (C. Werner, pers. comm. 2007). Florida bristle fern grows on boulders with tall, horizontal faces with other rare fern species (e.g., hemlock spleenwort [Asplenium cristatum], and widespread polypody [Pecluma dispersa]). The hammocks where it has been found are surrounded by a mosaic of wetlands. Soils at the Sumter County station are classified as Mabel Fine Sand, bouldery subsurface (http://www.fgdl.org/).		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 3 (monocot herbaceous plant, terrestrial), medium overlap

		9929		Gierisch mallow		Sphaeralcea gierischii		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-11		0.4		0.21		Not applicable		yes		no		no		no		Found mainly on gypsiferous outcrops of the Harrisburg Member of the Kaibab Formation (considered to be essentially an obligate gypsophile); also collected on the Moenkopi Formation and on limestone rock/soil. Tends to occur on low terraces with clay to gravelly soil, on north-facing slopes of 5-30% at elevations between 700 and 1,300 m. Plant community is warm desert shrub (Mohave desertscrub), with dominants including creosote bush (Larrea tridentata), blackbrush (Coleogyne ramosissima), saltbush (Atriplex sp.), Yucca sp., Ambrosia sp., and Ephedra sp. Other associated genera and species include: Chrysothamnus, Dalea (prairie-clover), Hilaria jamesii (James' galleta), Hymenoclea salsola (burrow-brush), Lycium andersonii (desert-thorn), Opuntia, Petalonyx (sandpaper-plant), Psorothamnus (indigo bush), Purshia (cliffrose), and gypsiferous biological soil crust species. (NatureServe, 2015)		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Although overlap with species range is very low, critical habitat overlap is medium.

		9965		Wright's marsh thistle		Cirsium wrightii		Wherever found		Threatened		Flowering Plants		Dicot		No		Not available		9.0		5.30		Not applicable		no		no		yes		no		Wright's marsh thistle is a wetland obligate (occurs only in water-saturated soils) that was originally collected in 1851 at San Bernardino Cienaga, Cochise County, Arizona (Gray 1853, p. 101; Smithsonian 1849, p. 1). In the New Mexico portion of the species range, C. wrightii appears to be an obligate of seeps, springs, and wetlands that have saturated soils with surface or subsurface water flow (Sivinski 1996, 2012, entire; Service 1998, pp. 1-2; Worthington 2002a, p. 2; NMRPTC 2009). Plants commonly found in areas inhabited by this species include Scirpus spp. (bulrush), Salix spp. (willow), Baccharis glutinosa (seepwillow), Helianthus paradoxus (Pecos sunflower), Juncus spp. (rush), and Typha spp. (cattail) (Sivinski 1996, pp. 2-5; Sivinski and Bleakly 2004, p. 2; Worthington 2002a, pp. 1-2).		No		Yes		No		Yes		No		None		Yes		PULA 5 (dicot, wetland), medium overlap

		10034		Uinta Basin hookless cactus		Sclerocactus wetlandicus		Wherever found		Threatened		Flowering Plants		Dicot		No		CONUS-9		13.8		2.87		Not applicable		no		yes		no		no		Species inhabits salt desert shrub communities and pinon-juniper woodlands on river benches, valley slopes, and rolling hills (Franklin 2005).  Gravel-covered clay hills, desert grasslands, saltbush, and rabbitbrush flats (Flora of North America Editorial Committee 2003).    (NatureServe, 2015).  High ecological integrity of the population and site fidelity as well as low tolerance ranges are inferred based on the species habitat requirements of the species and the relatively small geographic area this species inhabits.

Uinta Basin hookless cactus is generally found on coarse soils derived from cobble and gravel river and stream terrace deposits, or cobbled surfaces on mesa slopes at 4,400 to 6,200 feet (ft; 1,350 to 1,900 meters (m)) in elevation (Service 1990, Heil and Porter 1994, Heil and Porter 2004). Uinta Basin hookless cactus is typically associated with the salt desert shrub community and can be found growing with other common desert shrubland plants including shadscale (Atriplex confertifolia), black sagebrush (Artemisia nova), Gardner saltbush (Atriplex gardneri), Indian ricegrass (Acnatherum hymenoides), and galleta grass (Pleuraphis jamesii) (Service 1990).		Yes		No		No		NA		NA		Desert/Xeric habitat (runoff/erosion exposure not expected)		No		Excluded due to low overlap. Species also has habitat modifier that limits exposure.

		10076		Vandenberg monkeyflower		Diplacus vandenbergensis		Wherever found		Endangered		Flowering Plants		Dicot		No		Not available		25.5		19.80		5.21		no		no		yes		no		The Vandenberg Monkeyflower inhabits coastal scrup, chaparral, and woodland areas. The species is restricted to the Burton Mesa region in sandy openings of coastal scrub, chaparral, and woodlands from 30-122 m in elevation (Elvin 2010). (NatureServe, 2015). Its spatial arrangement is relatively sparse, and habitat connectivity is named as a key resource needed for habitat (USFWS, 2015).

Vandenberg monkeyflower individuals require canopy openings (or gaps) within Burton Mesa maritime chaparral habitat for at least three of the four stages of the life cycle. Vandenberg monkeyflower individuals also require loose, sandy soils derived from the Burton Mesa Dune Sheet. These soil types resulted from layers of wind-blown sand that accumulated during several different depositional events that ranged over geologic time. 		Yes		No		No		NA		NA		Sandy/sand dune species (runoff exposure not relevant)		Yes		PULA 1 (drift only, dicot). Medium overlap with range and medium overlap with critical habitat.

		10290		Robust spineflower		Chorizanthe robusta var. robusta		Wherever found		Endangered		Flowering Plants		Dicot		No		CONUS-10		20.0		10.40		0.18		yes		no		no		no		Specific biological and physical habitat components that are essential to the conservation of Chorizanthe robusta var. robusta include sandy soils associated with active coastal dunes and inland sites with sandy soils; plant communities that support associated species, including coastal dune, coastal scrub, grassland maritime chaparral, and oak woodland communities, and have a structure such that there are openings between the dominant elements; plant communities that contain little or no cover by nonnative species that would compete for resources available for growth and reproduction of C. robusta var. robusta; and physical processes, such as occasional soil disturbance, that support natural dune dynamics along coastal areas (Service 2004). (USFWS, 2010)		Yes		No		No		NA		NA		Sand dune (runoff/erosion exposure not expected)		No		Excluded due to very low overlap with range and low overlap with critical habitat. Species also has habitat modifier that limits exposure.

		11016		South Llano Springs moss		Donrichardsia macroneuron		Wherever found		Endangered		Lichens		NA (non-flowering)		No		Not available		Not available		Not available		Not applicable		Not available		Not available		Not available		Not available		D. macroneuron has an extremely endemic range:  it has only been documented from Seven Hundred Springs, on the South Llano River in Edwards County, Texas, and from one additional site about 5 kilometers (km) (3.1 mi) downstream in Kimble County, Texas, both within the Edwards Plateau; we refer to the downstream location as the Redfearn site. When last observed, D. macroneuron grew in the spring outflow partially submerged in shaded areas within a 10 m (33 ft) zone between the springs and the river below (Wyatt and Stoneburner 1980, p. 516).  The observations at Seven Hundred Springs indicate that the species occurred in both shaded and exposed niches. D. macroneuron requires continual immersion in spring water with a high mineral content.		No		Yes		Yes		No		Yes		flowing wetland		Yes		PULA 7 (dicot, flowing wetland) and PULA 8 (monocot, flowing wetland). This species is a non-flowering plant. Since there is only one non-flowering plant, this species is included in both the dicot and monocot PULAs. Overlap data are not available for this species. EPA included this species even though degree of overlap with herbicide usage areas is unknown at this time.

		11017		Navasota False Foxglove		Agalinis navasotensis		Wherever found		Proposed Endangered		Flowering Plants		Dicot		No		Not available		Not available		Not available		Not applicable		Not available		Not available		Not available		Not available		Navasota false foxglove thrives in full sun along with its potential host plant, little bluestem. Rocky outcrops and well drained soils. Navasota false foxglove parasitizes neighboring plants, and a lack of hosts could stunt or prevent growth of the hemiparasite plant (Strong and Williamson 2015, pg. 6). The host plant requirements for Navasota false foxglove have not been researched, but specialists hypothesize that little bluestem (Schizachyrium scoparium) is one of the main plants that it parasitizes		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Overlap data are not available for this species. EPA included this species even though degree of overlap with herbicide usage areas is unknown at this time.

		11023		swale paintbrush		Castilleja ornata		Wherever found		Proposed Endangered		Flowering Plants		Dicot		No		Not available		Not available		Not available		Not applicable		Not available		Not available		Not available		Not available		Castilleja ornata is native to grassland ecosystems (plains and great basin grassland biotic communities) of southwest New Mexico in the United States and of the eastern Sierra Madre Occidental of Chihuahua and Durango in Mexico (Figure 2-2; McIntosh 1994, p. 329; Brown 1994, pp. 115–121). Elevations of the known habitats for the species range from approximately 1,500–2,300 meters (m) (4,920–7,550 feet (ft)). Precipitation follows a bimodal pattern throughout the range, with approximately two-thirds of annual precipitation occurring during the summer monsoon period (June–August) and the remainder occurring primarily in winter (NatureServe 2021a, unpaginated). The historically documented range extent of C. ornata is approximately 587 kilometers (km) (365 miles (mi)). Given the species’ overall rarity, little is known about the habitat requirements for C. ornata. Although C. ornata habitat has been typically described as relatively level, seasonally wet grassland habitats across its historical range (McIntosh 1994, p. 330), the locality descriptions within the herbaria records suggest some more nuance. Castilleja ornata have been documented in habitats described as “open grassland with scattered pine,” “grassy meadow near a small stock pond,” and “open grassland, mostly on outer edges of moist swales.” 		Yes		No		No		NA		NA		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Overlap data are not available for this species. EPA included this species even though degree of overlap with herbicide usage areas is unknown at this time.

		11513		Arizona eryngo		Eryngium sparganophyllum		Wherever found		Endangered		Flowering Plants		Dicot		No		Not available		11.0		5.70		Not applicable		no		no		yes		no		Arizona eryngo requires perennially moist, organic alkali soils found in spring-fed cienegas supported by adequate groundwater.  Plants grow best in full sun in areas with few nonnative plant species, limited woody vegetation, or other vegetation that may shade or otherwise outcompete them.  While the species reproduces asexually, pollinators are likely needed for sexual reproduction necessary to maintain genetic diversity.  Arizona eryngo is a habitat specialist and only occurs in spring-fed cienega wetlands of Arizona, New Mexico (now extirpated), Sonora, and Chihuahua at elevations ranging from 825 to 1,492 m (Stromberg et al. 2020, pp, 175-179).  Four of six of the spring-fed cienegas were/are thermal springs (Agua Caliente, Arizona; Las Playas, New Mexico; Rancho Agua Caliente, Sonora; and Ojo Vareleño, Chihuahua). 		Yes		Yes		No		Yes		No		None		Yes		PULA 2 (dicot herbaceous plant, terrestrial) and PULA 5 (dicot herbaceous plant, wetland). Medium overlap with range and high overlap with critical habitat.
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		Table A2. Detailed information on listed animal species that are obligate to plants.																				Overlap information for species range												Species Habitat Information

		Entity ID		Common Name		Scientific Name		Entity Abbreviation		ESA Listing Status		Species Group		Obligate plant species/genus		Obligate type		Overlap with cultivated + 1000 ft buffer (%)		Census of Agriculture usage overlap (all herbicides) (%)		California Pesticide Use Reporting usage overlap (all herbicides) (%)		Very Low (<1%) overlap?		Low (1-5%) overlap?		Medium (5-10%) overlap?		High (>10%) overlap?		Habitat description (from Appendix C of FWS 2022)		Terrestrial habitat? (based on description)		Wetland habitat? (based on description)		Aquatic habitat? (based on description)		Occurs in nonflowing wetlands?		 Occurs in flowing wetland or larger waterbodies?		Habitat modifiers (based on description)		Potential population level impacts? (Include in HS PULA?)		Comments relative to exclusion/inclusion in HS PULAs

		107		Red-cockaded woodpecker		Picoides borealis		Wherever found		Endangered		Birds		Pine trees (Pinus sp.; habitat)		woody plant		40.48		29.00		Not applicable		no		no		no		yes		From USFWS (2006): This species endemic to open, mature and old growth pine ecosystems. Red-cockaded woodpeckers require open pine woodlands and savannahs with large old pines for nesting and roosting habitat (clusters). Large old pines are required as cavity trees because the cavities are excavated completely within inactive heartwood, so that the cavity interior remains free from resin that can entrap the birds. From USFWS (2003): Because of the cooperative breeding system, red-cockaded woodpecker populations are unusually resistant to environmental and demographic variation, but highly sensitive to the spatial arrangement of habitat. Colonization of unoccupied habitat is an exceedingly slow process under natural conditions, because cavities take long periods of time to excavate and birds do not occupy habitat without cavities.  Birds cannot tolerate the hardwood encroachment that results from lack of fire. The species is distributed largely as distinct populations, with large gaps of unoccupied land between them. 		Yes		No		No		NA		NA		Not considered a forest modifier because species uses open areas, including savannahs.		Yes		PULA 4 (woody plant, terrestrial), high overlap

		139		Golden-cheeked warbler		Setophaga chrysoparia		Wherever found		Endangered		Birds		Ashe juniper (Juniperus ashei; for nests)		woody plant		38.56		26.44		Not applicable		no		no		no		yes		Breeding habitat consists of old-growth and mature regrowth Ashe juniper-oak woodlands in limestone hills and canyons, at elevations of 180 to 520 meters (summarized in Ladd and Gass 1999), including edges and open mosaics of Ashe juniper-scrub oak association in broken terrain in canyons and slopes, and closed canopy stands with plenty of old junipers and a sufficient proportion of deciduous oaks in the canopy (Sexton 1992); occupied sites contain junipers at least 40 years old. This species may occupy habitat patches as small as perhaps 50 hectares (larger if close to urban areas) (Sexton 1992). Nests usually are in upright forks of mature junipers, about 1.5-9 meters above ground. Sloughed juniper bark is an important nesting material material. Both males and females tend to return to the previously occupied nesting territory. In migration and winter, golden-cheeked warblers occur mainly in montane pine or pine-oak associations (Vidal et al. 1994) but also in broadleaf associations in lower montane wet and tropical forest (Vannini, in Collar et al. 1992). In Honduras and Guatemala, the species occurs primarily above 1,300 meters in pine-oak forest; dominant pine species was ocote (Pinus oocarpa) and dominant oaks were "encino" oaks (Quercus sapotifolia, Q. eliptica, Q. elongata, and Q. cortesii) (Rappole et al. 1999). (NatureServe, 2015)		Yes		No		No		NA		NA		Forest		No		Excluded due to forest habitat modifier

		1240		Pygmy Rabbit		Brachylagus idahoensis		Columbia Basin DPS		Endangered		Mammals		Sagebrush (Artemisia sp.; diet)		woody plant		73.67		46.34		Not applicable		no		no		no		yes		Pygmy rabbits occur in the semiarid shrub steppe biome of the Great Basin and adjacent intermountain regions of the western United States. Within this broad biome, pygmy rabbits are typically found in habitat types that include tall, dense stands of sagebrush (Artemisia spp.), on which they are highly dependent to provide both food and shelter throughout the year. The pygmy rabbit is one of only two native rabbit species in North America that digs its own burrows and, therefore, is most often found in areas with relatively deep, loose soils that allow burrowing (USFWS, 2012). High ecological integrity of the community and site fidelity as well as low tolerance ranges are inferred based on the specific habitat needs of the species and the fact that the species has always been thought to be scarce and limited in numbers.  The species has also been extirpated from the wild.		Yes		No		No		NA		NA		none		Yes		PULA 4 (woody plant, terrestrial), high overlap

		4064		Gunnison sage-grouse		Centrocercus minimus		Wherever found		Threatened		Birds		Sagebrush (Artemisia sp.; diet)		woody plant		29.01		6.50		Not applicable		no		no		yes		no		Sage-grouse use a variety of habitats throughout the year, but the primary component necessary is sagebrush (Artemisia spp.), especially big sagebrush (A. tridentata) (Braun 1995). Sagebrush is used for hiding and thermal cover as well as for food in the winter (Hupp and Braun 1989). Leks, used for male displays from mid-March to early June, consist of open areas with good visibility (for predator detection) and acoustics (for transmission of male display sounds). Female nesting sites typically are in relatively tall and dense stands of sagebrush, about 0.2-8.0 kilometers from the leks. Nest sites also have grass and forbs that provide additional hiding cover. Females with young remain in sagebrush uplands if hiding cover is adequate and if food (succulent forbs and insects) is available. As chicks mature and vegetation in the uplands desiccates, females move their broods to wet meadow areas that retain succulent forbs and insects through the summer (Klebenow 1969, Wallestad 1971). Preferred wet meadow areas also contain tall grasses for hiding and sagebrush stands at least 150 meters wide (Dunn and Braun 1986) along the periphery for hiding and foraging.From mid-September into November all individuals use upland areas with 20 percent or greater sagebrush cover and some green forbs. As winter progresses and snow cover is extensive (> 80 percent) and deep (> than 30 centimeters), individuals forage in tall sagebrush (> 41 centimeters) in valleys and lower flat areas (Hupp and Braun 1989) and roost in shorter sagebrush along ridge tops. Roosting and foraging is typically restricted to south- or west- facing slopes where snow is typically shallower and less extensive (Hupp and Braun 1989). Small foraging areas that have 30-40 percent big sagebrush canopy cover also are important. (NatureServe, 2015)		Yes		No		No		NA		NA		none		Yes		PULA 4 (woody plant, terrestrial), medium overlap with range and critical habitat

		9337		Greater sage-grouse		Centrocercus urophasianus		Bi-State		Proposed Threatened		Birds		Sagebrush (Artemisia sp.; diet)		woody plant		Not available		Not available		Not applicable		not available		not available		not available		not available		Sage-grouse depend on a variety of shrub and shrub–steppe vegetation communities throughout their life cycle and are considered obligate users of several species of sagebrush (Artemisia sp). From 2020 FWS species report.		Yes		No		No		NA		NA		none		Yes		PULA 4 (woody plant, terrestrial). Overlap data are not available for this species. EPA included this species even though degree of overlap with herbicide usage areas is unknown at this time.

		419		El Segundo blue butterfly		Euphilotes battoides allyni		Wherever found		Endangered		Insects		Buckwhat (Eriogonum parvifolium; larval host)		dicot		5.63		2.40		0.0		yes		no		no		no		The El Segundo blue butterfly is endemic to the El Segundo sand dunes, which are the largest coastal sand dune system between the mouth of the Santa Maria River in Santa Barbara County and Ensenada in Mexico (USFWS 1998). The vegetation at the El Segundo dunes has been defined as the sand verbena-beach bursage series (USFWS 1998). The biological community of the El Segundo sand dunes is adapted to continuously moving sand and extreme aridity. The exact habitat requirements of the El Segundo blue butterfly are not fully understood. Although it is known that the El Segundo blue butterfly depends on coast buckwheat, the range of coast buckwheat is greater than the range of the El Segundo blue butterfly. It is unclear whether the range of the El Segundo blue butterfly is restricted by habitats with high loose sand content in the El Segundo dunes, or if the El Segundo blue butterfly could survive in alternate locations that contain coast buckwheat but do not contain loose sand (USFWS 1998).		Yes		No		No		NA		NA		sand dunes (runoff/erosion not relevant)		No		Excluded due to very low overlap.

		420		Karner blue butterfly		Lycaeides melissa samuelis		Wherever found		Endangered		Insects		Wild lupine (Lupinus perennis; larval host)		dicot		77.77		52.85		Not applicable		no		No		no		yes		Terrestrial habitat is characterized as grassland/herbaceous, old field, sand/dune, savanna, woodland - conifer. In eastern New York and New Hampshire, habitat typically is in sandplain communities, such as grassy openings within very dry, sandy pitch pine/scrub oak barrens. In the Midwest, the habitat is also dry and sandy, including oak savanna and jack pine barrens, and less often dune communities. Within the overall coummunity remnant inhabited by a metapopulation any patch of foodplant in open to semi-shaded setting is likely to be used. Apparently persistence from xerothermic interval to present requires thousands of hectares of suitable community/habitat in which patches of occupied habitat probably shifted over time. The environmental specificity is narrow (specialist or community with key requirements common) (NatureServe, 2015). Habitats that support the KBBs are early successional habitats composed mainly of remnant oak savannas and pine barrens, and also include prairies and human altered habitats such as roads, utility rights-of ways and larger forested landscapes (USFWS, 2012). A shifting geographic mosaic that provides a balance between closed and open-canopy habitats is essential for the maintenance of large viable populations of Karner blue butterflies. Because habitat components can be lost to succession, Karner blue butterfly persistence is dependent on disturbance and/or management to renew existing habitat or to create new habitats (USFWS, 2003).		Yes		No		No		NA		NA		none		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap

		421		Lange's metalmark butterfly		Apodemia mormo langei		Wherever found		Endangered		Insects		Naked stemmed buckwheat (Eriogonum nudum var. auriculum; larval host)		dicot		82.54		79.66		6.2		no		no		yes		no		The Lange’s metalmark butterfly is endemic to the aeolian (wind-blown) sand dune system of the Antioch Dunes NWR (USFWS 2008; USFWS 2013). The primary limiting factors for suitable habitat are availability of nectar sources for adults and adequate host plants (for oviposition [egg-laying] and as sufficient food for larvae). All the life stages of Lange’s metalmark butterflies are found close to the host plant, naked-stemmed buckwheat (Eriogonum nudum var. auriculatum). Both sexes prefer naked-stemmed buckwheat flowers as perches and as a nectar source, and this species will not use naked-stemmed buckwheat plants for oviposition until the plants are at least 4 to 5 years in age. Larvae are restricted to the host plants on which they hatched. Naked-stemmed buckwheat grows best in relatively open areas of sand (ideally with a low density of invasive or weedy plants and grasses) with good drainage, and its seeds and seedlings require wind-disturbed areas of open sand to germinate and establish (NatureServe 2015; USFWS 2008). Invasion by nonnative weed is detrimental to the Lange's metalmark butterfly because it reduces the amount of suitable buckwheat stands available for habitat (USFWS 2002; USFWS 2008). The Sardis recovery unit, in lands owned by PG&E and managed by USFWS, is most likely to resemble the native topography of the area, given that its topography is relatively undisturbed (USFWS 2002). Areas of human development, the absence of suitable underlying dune habitat, and the absence of appropriate native vegetation/host plants confine the species distribution and range (USFWS 2008).Sand has been imported on several occasions to create artificial dunes as habitat for native plants and wildlife, and to mimic historic conditions on site. In 1991, PG&E assisted the USFWS in transporting sand into the refuge; by May 1992, about 6,116 cubic meters (8,000 cubic yards) of sand had been placed over an area of approximately 1.82 hectares (ha) (4.5 ac.) (0.48 ha [1.18 ac.] in Stamm unit and 1.38 ha [3.33 ac.] in Sardis unit) and sculpted by tractors into dune-like hillocks to create new dune habitat. By 1993, native plants had been planted on all of these new dunes (USFWS 2008). Plans have been developed to continue importing sand and to create new dunes in previously cleared and flattened sectors of the Stamm Unit (USFWS 2013). Native plant species, including naked-stemmed buckwheat, are being propagated in a nursery run by volunteers; work crews of staff and volunteers plant young plants throughout the refuge during the fall and winter months (USFWS 2013). Plantings of naked-stemmed buckwheat have occurred in the Antioch Dunes NWR since 1980, when PG&E planted 445 seedlings to enhance habitat on its property (USFWS 2002).		Yes		No		No		NA		NA		sand dunes (runoff/erosion not relevant)		Yes		PULA 1 (drift only), medium overlap

		423		Mission blue butterfly		Icaricia icarioides missionensis		Wherever found		Endangered		Insects		Lupine (Lupinus sp.; larval host)		dicot		13.41		4.70		0.1		yes		no		no		no		Colonies are found in three areas: San Bruno Mountain, Twin Peaks, and Fort Baker. San Bruno Mountain has a maximum elevation of 401 meters (m) (1,314 feet [ft.]). The mountain is characterized by steep canyons and rocky outcrops. Twin Peaks is a hilly, rocky area that is busy with both road and foot traffic because it is a prominent landmark in San Francisco. The mission blue butterfly colony at Fort Baker is along the cliffs near the northern end of the Golden Gate Bridge in the Golden Gate National Recreation Area (USFWS 1984).

The coastal prairie grasslands where mission blue butterflies are found are climax communities. That is, maintenance and regeneration of the plants characteristic of these ecosystems are dependent on irregular perturbation processes that preclude normal succession. The lupine host plants are dependent on natural disturbance processes—such as rockslides, mudslides, and fires—to establish their seedling (USFWS 2010).
		Yes		No		No		NA		NA		none		No		Excluded due to very low overlap.

		424		Mitchell's satyr Butterfly		Neonympha mitchellii mitchellii		Wherever found		Endangered		Insects		Sedges (Carex sp.; larval host)		monocot		79.95		59.87		Not applicable		No		No		No		yes		Although MSB habitat requirements are not yet fully understood, the butterfly appears to be restricted to calcareous wetlands that range along a continuum from open fen, wet prairie, sedge meadow, shrub-carr, tamarack savanna, and numerous variations and combinations of these community types (Shuey 1997, Szymanski 1999, Hyde et al. 2001). It appears that the MSB occupies areas in these fen communities where woody and herbaceous vegetation occurs as a mosaic (Szymanski and Shuey 2002). Important structural components of the habitat include presence of peat or muck soil (Shuey 1997), scattered deciduous shrubs or coniferous trees (Shuey 1997), seeps (McKinnon and Albert 1996) and a herbaceous community dominated by C. stricta. MSB habitat also appears to exhibit large variability in vegetative structure and composition at the habitat patch scale, suggesting the importance of habitat heterogeneity (Szymanski 1999).  Recent research has further reinforced the importance of the edge component; in the later part of the adult flight period (i.e., during the time of oviposition), males and females tend to be found within one meter of a tree or shrub (Barton 2003).		No		Yes		No		Yes		No		none		Yes		PULA 6 (monocot herbaceous plant, wetland), high overlap

		425		Myrtle's silverspot butterfly		Speyeria zerene myrtleae		Wherever found		Endangered		Insects		Western dog violet (Viola adunca; larval host)		dicot		16.86		8.40		0.5		yes		no		no		no		Myrtle's silverspot butterfly adults occur in areas with coastal dunes and bluffs, as well as coastal terrace prairie, coastal bluff scrub, and associated nonnative grassland habitats (USFWS 1998). They require open prairie and grasslands near the coast that allow the growth of western dog violet, which they use to lay their eggs. The population is spatially clumped throughout its habitat, with adults being generalists. The species also depends on bluffs and other natural protection from strong coastal winds. Adults are typically found below 250 m (820 ft.) in elevation and within 4.8 km (3 mi.) of the coast (USFWS 2009; Black and Vaughan 2005).		Yes		No		No		NA		NA		none		No		Excluded due to very low overlap.

		427		San Bruno elfin butterfly		Callophrys mossii bayensis		Wherever found		Endangered		Insects		Stonecrop (Sedum spathulifolium; larval host)		dicot		10.29		2.30		0		yes		no		no		no		The San Bruno elfin butterfly is found in coastal grasslands and coastal chaparral, on steep north-facing slopes, and in the fog-belt of the mountains near San Francisco Bay. It loosely follows the narrow, fragmented distribution of its larval host plant, stonecrop (Sedum spathulifolium). The species occurs on steep-slopes and achieves an elevation of 213 m (700 ft.) at Milagra ridge, at 548 m (1,800 ft.) elevation in the Montara Mountains on Peak Mountain, and on a steep, southeast-facing slope on Whiting Ridge (USFWS 2010). The San Bruno elfin butterfly has very low tolerance and very specialized habitat requirements, and needs stonecrop in its environment for all reproductive activities. The habitat for San Bruno elfin is limited to sufficient stonecrop patches; in addition to San Bruno Mountain being surrounded by urban areas, Milagra Ridge is also surrounded by an urbanized area (USFWS 1984; USFWS 2010). The distribution and dynamics of the San Bruno elfin are influenced by larval host plant health and abundance, nectar source availability, topography, size of available habitat and its degree of isolation from other habitat, and weather (USFWS 2010). Populations of the San Bruno elfin butterfly correspond closely to patches of the larval host plant, which range from a hundred square m to several hectares in extent (USFWS 2010).		Yes		No		No		NA		NA		none		No		Excluded due to very low overlap.

		428		Smith's blue butterfly		Euphilotes enoptes smithi		Wherever found		Endangered		Insects		Coast buckwheat (Eriogonum latifolium; larval host)		dicot		20.88		17.40		1.7		no		yes		no		no		Smith's blue butterflies are found in coastal sand dunes, cliff faces, and chaparral along the central California coast. Areas where the Smith’s blue butterfly are found must contain seacliffs and the larvae host plants. All life stages are dependent on the coast buckwheat (Eriogonum latifolium) and/or seacliff buckwheat (E. parvifolium) host plants. Adults feed on the nectar and deposit eggs on the flowers. Larva eat, grow, and pupate on the host plants. Smith's blue butterflies spend their lifetime within 61 m (200 ft.) of the larvae host plants from which they emerged. Habitat degradation reduces the subspecies distribution. Habitat degradation reduces and fragments the amount of available habitat, especially in the northern part of the range.Smith's blue butterflies in the northern part of the range along Monterey Bay are significant in that they occupy approximately 15 percent of the range and use different habitat relative to those in the southern portion of the range. Those in the northern part of the range use dune habitat, while those in the southern range use chaparral, scrub, and grassland habitat (USFWS 2006; Black and Vaughan 2005).		Yes		No		No		NA		NA		sand dunes and cliffs		No		Excluded due to low overlap. Species also has habitat modifier that limits exposure.

		429		Schaus swallowtail butterfly		Heraclides aristodemus ponceanus		Wherever found		Endangered		Insects		Torchwood (Amyris elemifera, larval host)		woody plant		1.66		0.80		Not applicable		no		yes		no		no		– Habitat suitable for Schaus swallowtail butterfly occurs at relatively high elevation of 3.0 to 4.6 meters (9.8 to 15 feet) above sea level, away from tidal waters, and has a mature overstory of trees such as gumbo-limbo (Bursera simaruba), pigeon plum (Coccoloba diversifolia), black ironwood (Krugiodendron ferreum), West Indian mahogany (Swietenia mahagoni), and wild tamarind (Lysiloma latisiliquum) (Covell 1976).  These plants grow on a substrate of Key Largo limestone, which characterizes the Upper Keys		Yes		No		No		NA		NA		forest		No		Excluded due to low overlap and forest habitat modifier.

		430		Callippe silverspot butterfly		Speyeria callippe callippe		Wherever found		Endangered		Insects		Johnny-jump-up violets (Viola pedunculata; larval host)		dicot		36.73		23.80		6.7		no		no		yes		no		The callippe silverspot is found in native grassland and associated habitat. Essential features of the callippe silverspot butterfly habitat include:-Grasslands with proper topography in the San Francisco Bay area;-Sufficient larval host plant (Viola pedunculata);-Adequate nectar sources;-A location within the area influenced by coastal fog; and-Hilltops for mating congregations (USFWS 2009)The callippe silverspot butterfly is rarely found west of a distinct fog line—which is determined by topography—even in an area where the larval food plant (Johnny-jump-up) and adult nectar sources are abundant. In the San Francisco Bay area, Johnny-jump-up is associated with deep soils that have established grass cover. Studies have demonstrated that the best grassland habitat for the callippe silverspot butterfly, based on the distribution of adults, included cooler north- and east-facing slopes with fairly dense occurrences of both the larval host plant and nectar source plants. Continuous grassland is also important, because it will support a variety of nectar sources; the callippe is a large and vagile butterfly that can have a home range up to many hectares of grassland habitat (USFWS 2009).		Yes		No		No		NA		NA		none		Yes		PULA 2 (dicot herbaceous plant, terrestrial), medium overlap

		431		Oregon silverspot butterfly		Speyeria zerene hippolyta		Wherever found		Threatened		Insects		Violets (Viola sp; larval host)		dicot		3.17		1.10		Not applicable		no		yes		no		no		Oregon silverspot butterfly adults are generalists that require early successional, coastally-influenced grassland habitat. These habitats include montane/grasslands, marine terraces and headlands, and stabilized dunes, and are typically found in areas that are sheltered from the wind. They use dense stands of blue violet or related Viola genus plants as a place to lay their eggs, with studies showing females seeming to preferentially search for ovipositing sites in areas with vegetation heights of 22 to 25 cm (8.6 to 10 in.). Their habitat also must be able to maintain a variety of nectar sources for feeding. Observations suggest that distribution, abundance, and temporal availability of nectar sources may affect the stability of Oregon silverspot butterfly populations (USFWS 2001).		Yes		No		No		NA		NA		none		Yes		PULA 2 (dicot herbaceous plant, terrestrial). Species range overlap is low but overlap with critical habitat is high.

		432		Palos Verdes blue butterfly		Glaucopsyche lygdamus palosverdesensis		Wherever found		Endangered		Insects		Locoweed (Astragus trichopodus var. lonchus) and deerweed (Acmispon glaber) are their larval hosts		dicot		23.58		9.80		0.0		yes		no		no		no		The Palos Verdes Hills form a conspicuous uplift at the southwestern border of the Los Angeles Basin and constitute an isolated upland peninsula. Cool temperatures and fog are characteristic climatic features of the terraces and slopes inhabited by the Palos Verde blue butterfly.The habitat of the Palos Verdes blue butterfly is coastal scrub sage, which typically occurs on sandy marine terraces and dry rocky slopes below an elevation of 915 meters (3,000 feet) along the southern California coastline (USFWS 1984).Palos Verdes blue butterflies require suitable host plants (coast locoweed [Astragalus trichopodus var. lonchus] and deerweed [Acmispon glaber]) for oviposition, feeding, and larval development. They require some minimum number of larval host plants and nectar resources to successfully exploit a habitat patch over extended periods. Slope and azimuth (orientation relative to north) may also affect habitat quality (USFWS 2008). Availability of suitable habitat is the primary limiting factor affecting the survival of the Palos Verde blue butterfly (USFWS 1984).		Yes		No		No		NA		NA		sandy terraces and rocky slopes		No		Excluded due to very low overlap with both range and critical habitat. Species also has habitat modifier that limits exposure.

		433		Kern primrose sphinx moth		Euproserpinus euterpe		Wherever found		Threatened		Insects		Primrose (Camissonia sp.; larval host)		dicot		25.85		11.90		3.8		no		yes		no		no		The Kern primrose sphinx moth occurs in sandy washes consisting of coarse to fine-textured, decomposed granite soil, and dominant vegetation that includes filaree (Erodium cicutarium), baby blue-eyes (Nemophila menziesii), rabbit brush (Chrysothamnus nauseosus), gold fields (Lasthenia chrysostoma), and brome grass (Bromus arenarius). Essential to the survival of the Kern primrose sphinx moth larvae is the presence of its primary food, evening primrose (Camissonia sp.) (USFWS 1984). The essential habitat elements at the Carrizo Plain and the Cuyama Valley include sandy washes with open soil for morning basking, young alluvial sandy soils that support the food plant, field primrose (Camissonia campestris), soils that are loose enough to allow larvae to burrow and construct shallow pupal chambers, and sufficiently dense stands of primrose (Camissonia sp.) that allow Kern primrose sphinx moth larvae to travel from stand to stand as they consume their host plants. The Kern primrose sphinx moth populations at Walker Basin and those at the Carrizo Plain and in the Cuyama Valley use different host plant species (Jump et al. 2006). The ecological integrity of the community is variable; one occurrence is in fairly natural desert scrub, the other in a primarily agricultural area. Some of the habitat has been disked, and some roads and development are within the population areas (NatureServe 2015). Topography, especially slope-specific insolation, is known to influence both host plant growth and post-diapause larval growth for some butterfly species, and may be one factor in Kern primrose sphinx moth occurrences in certain washes (USFWS 2007).		Yes		No		No		NA		NA		none		No		Excluded due to low overlap. 

		434		Pawnee montane skipper		Hesperia leonardus montana		Wherever found		Threatened		Insects		Blue grama grass (Bouteloua gracilis; larval host)		monocot		3.25		1.50		Not applicable		no		yes		no		no		The skippers occur in dry, open, Ponderosa pine (Pinus ponderosa) woodlands at an elevational range of 6,000 to 7,500 feet. The slopes are moderately steep with soils derived from Pikes Peak granite. The understory is limited (<30% ground cover) in the pine woodlands. Blue grama grass (Bouteloua gracilis), the larval foodplant, and the prairie gayfeather (Liatris punctata), the primary nectar plant, are two necessary components of the ground cover strata. Small clumps of blue grama occur throughout the warm, open slopes inhabited by skippers. Prairie gayfeather occurs throughout the ponderosa pine woodlands. Skippers are very uncommon in pine woodlands with a tall shrub understory (Keenan et al. 1986) or where young conifers dominate the understory (ERT 1986). (USFWS, 1998)		Yes		No		No		NA		NA		not considered a forest modifier because species uses open areas 		No		Excluded due to low overlap. 

		436		Valley elderberry longhorn beetle		Desmocerus californicus dimorphus		Wherever found		Threatened		Insects		Blue elderberry (Sambucus cerulea; adults and larvae food and habitat)		woody plant		71.51		54.61		29.3		no		no		no		yes		The valley elderberry longhorn beetle is a habitat specialist and spends almost its entire life history on the sole host plant, blue elderberry. The species is dependent on the blue elderberry plant for larval and adult life stages. Blue elderberries are an important component of riparian ecosystems in California. Within the range of the species, habitats range from lowland riparian forest to foothill oak woodlands, with elevation ranges from 18.3 to 689 m (60 to 2,260 ft.). It has occasionally been found with these plants in more upland habitats, including scrubland and chaparral habitats. The range of the species is bounded by the Cascade Range to the north, Sierra Nevadas to the east, Tehachapi Mountains to the south, and coastal ranges and San Francisco Bay to the west (79 FR 55874; NatureServe 2015).Historically, the riparian forests in the Central Valley consisted of several canopy layers with a dense undergrowth, and included Fremont cottonwood (Populus fremontii), California sycamore (Platanus racemosa), willows (Salix sp.), valley oak (Quercus lobata), box elder (Acer negundo var. californicum), Oregon ash (Fraxinus latifolia), and several species of vines (e.g., California grape [Vitis californica] and poison oak [Toxicodendron diversilobum]). These plant communities encompass several remaining natural and semi-natural floristic vegetation alliances and associations in the Great Valley Ecoregion of California. Elderberry shrubs have been found most frequently in mixed plant communities, and in several types of habitat, including nonriparian locations, as both an understory and overstory plant, with valley elderberry longhorn beetle adults and exit holes created by the valley elderberry longhorn beetle found most commonly in riparian woodlands and savannas. The species uses moist valley oak woodlands suitable for blue elderberry plants. Shrub characteristics and other environmental factors appear to have an influence on use by the valley elderberry longhorn beetle in some recent studies, with more exit holes in shrubs in riparian than nonriparian scrub habitat types (USFWS 1984; 79 FR 55874).		Yes		Yes		No		No		Yes		Not considered a forest modifier because species uses savannas. Flowing wetland applies to riparian areas.		Yes		PULA 4 (woody plant, terrestrial) and PULA 7 (dicot, flowing wetland). Although blue eldeberry is a woody plant, there is no separate PULA group for woody plants in flowing wetlands. Since blue eldeberry is a dicot, it is included in the dicot PULA group for flowing wetlands. high overlap with range. very low overlap with critical habitat.

		437		Uncompahgre fritillary butterfly		Boloria acrocnema		Wherever found		Endangered		Insects		Snow willow (Salix reticulata spp. Nivalis; larval host)		woody plant		0.88		0.30		Not applicable		yes		no		no		no		Habitat is moist alpine slopes above 12,000 feet with extensive snow willow (Salix nivalis) patches which serve as the larval foodplant. Majority of such habitats lack the species.  The species has been found only on northeast—facing slopes, which are the coolest and wettest microhabitat available in the San Juans (Scott 1982, Brussard and Britten 1989). (USFWS, 1994; NatureServe, 2015)		Yes		No		No		NA		NA		high elevation		No		Excluded due to very low overlap and high elevation habitat modifier.

		438		Bay checkerspot butterfly		Euphydryas editha bayensis		Wherever found		Threatened		Insects		Dwarf plantain (Plantago Erecta) and purple owl's clover (Castilleja densiplura) are the larval hosts		dicot		32.29		16.10		2.8		no		yes		no		no		The species is restricted to serpentine grassland habitat, in areas around the San Francisco Bay with soils derived from serpentinite ultramafic rock (Montara, Climara, Henneke, Hentine, and Obispo soil series) or similar nonserpentine soils (such as Inks, Candlestick, Los Gatos, Fagan, and Barnabe soil series) that support at least two of the subspecies’ larval host plants, although the range of all the host plants is greater than that of the bay checkerspot butterfly. Serpentine or serpentine-like soils are characterized as shallow, nutrient-poor (typically lacking in nitrogen, phosphorous, and calcium), containing high magnesium (and other heavy metals), and having low water-holding capacity. Poor nutrient availability of serpentine soils creates essentially isolated patches where native grassland vegetation is capable of persisting in a landscape that is otherwise dominated by nonnative and invasive plant species. Elevation does not appear to be an important physical habitat characteristic (USFWS 2009).The subspecies' life cycle is closely tied to its host plant biology. Host plants germinate anytime from early October to late December, and senesce (dry up and die) from early April to mid-May (66 FR 21450). Larvae require areas with topographic diversity (warm southern and western slopes as well as cool northern and eastern slopes) that provide a variety of microhabitats, allowing resiliency of populations through consecutive years and a variety of climactic conditions. Some slopes become unfavorable, depending on annual weather conditions and time of year. Varying topography is important to provide the microclimate conditions necessary to ensure that some larvae (including those in diapause) survive varying climate conditions, because pre-diapause larval mortality is the most significant factor influencing population size (USFWS 2009). Key areas are those where cool slopes directly abut warm slopes over a scale of 1 to 30 m (3 to 100 ft.). Such proximity allows post-diapause larvae to disperse readily from cool to warm microclimates, and thus to advance development rates. Narrow ridgelines and “V'-shaped gullies create the most abrupt interfaces, often on a scale of less than 10 m (33 ft.). The rounded shapes of most Californian coastal foothills create more gradual transitions over longer distances, especially near hilltops, in hollows, and in saddle areas. Spring rainfall through March and April determines host plant senescence, which is cued by soil moisture (Murphy and Weiss 1988). Additionally, larvae require soil with cracks and crevices or rocks under which larvae may shelter for periods of diapause (USFWS 2009).The bay checkerspot butterfly exhibits low tolerance ranges and thresholds in terms of several factors, both biotic (habitat with low density of nonnative, invasive plant species and presence of appropriate combinations of larval host plants and nectar resources, regulated by suitable levels of vertebrate grazing) and abiotic (heterogeneity of microclimate in relatively small areas, suitable weather regimes), that largely regulate its population. The stringent requirements of topographic diversity and rainfall mean that large habitat size by itself does not guarantee population persistence (Murphy and Weiss 1988). Qualitative observations suggest that bay checkerspot butterfly adults move readily over suitable grassland habitat, but are more reluctant to cross scrub, woodland, or other unsuitable habitat. Roads, especially those traveled more heavily and at higher speeds, present a risk of death or injury to dispersing butterflies (66 FR 21450). Larval and pupal development, and adult flight, are suppressed on cool overcast days, regardless of the amount of rain that falls on a specific site (Murphy and Weiss 1988).		Yes		No		No		NA		NA		none		No		Excluded due to low overlap with both range and critical habitat.

		444		Behren's silverspot butterfly		Speyeria zerene behrensii		Wherever found		Endangered		Insects		Blue Violet (Viola adunca; larval host)		dicot		5.60		3.00		0.7		yes		no		no		no		The Behren's silverspot butterfly inhabits coastal terrace prairie habitat west of the Coast Range in southern Mendocino and northern Sonoma counties, California. This habitat is strongly influenced by proximity to the ocean, with mild temperatures, moderate rainfall, and frequent summer fog. An occupied site must have two key resources: 1) caterpillar host plants; and 2) adult nectar sources. Coastal terrace prairie is a dense grassland dominated by perennial grasses, on sandy loam soils on marine terraces below about 305 meters (m) (1,000 ft.) elevation and in the zone of coastal fog. In addition to perennial and annual grasses, the coastal prairie vegetation includes bracken ferns (Pteridium aquilinum) and woody shrubs, and trees such as coyote brush (Baccharis pilularis), red alder (Alnus rubra), salal (Gaultheria shallon), and conifers. Behren's silverspot butterflies require trees and large shrubs, as well as topographic features to provide sheltered pockets from the wind (USFWS 2011). Movement and dispersal of Behren’s silverspot butterflies is restricted by habitat fragmentation (USFWS 2012).		Yes		No		No		NA		NA		none		No		Excluded due to very low overlap.

		450		Fender's blue butterfly		Icaricia icarioides fenderi		Wherever found		Threatened		Insects		Lupine (Lupinus sp.; larval host)		dicot		66.86		51.94		Not applicable		no		no		no		yes		Fender’s blue butterfly populations occur on upland prairies characterized by native fescue spp. (bunch grasses).  The association of Fender’s blue butterfly with upland prairie is mostly a result of its dependence on lupine host plants, although the butterfly also uses wet prairies for nectaring and dispersal habitat.  Sites occupied by the Fender’s blue butterfly are predominantly located on the western side of the Willamette Valley, within 33 km (21 miles) of the Willamette River. Habitat requirements for Fender’s blue butterfly include lupine host plants (Kincaid’s lupine, longspur lupine, and sickle-keeled lupine) for larval food and oviposition sites and wildflowers for adult nectar food sources.  Documented native nectar sources include species such as: narrowleaved onion (Allium amplectens), Tolmie star-tulip (Calochortus tolmiei), rose checker-mallow (Sidalcea malviflora ssp. virgata), common woolly sunflower (Eriophyllum lanatum), and Oregon geranium (Geranium oreganum) (Wilson et al. 1997, York 2002, Schultz et al. 2003).  Non-native vetches and other flowers are also frequently used as nectar sources, although they are considered inferior to the native nectar sources (Schultz et al. 2003).    An estimated 5 to 15 acres of high density lupine habitat are necessary to support a population of Fender’s blue butterfly (Crone and Schultz 2003, Schultz and Hammond 2003).  However, most prairie remnants are degraded areas, with very patchy distribution of lupine resources.  Therefore, larger prairie patches, with on-going management to improve and maintain habitat quality, are necessary to support a viable Fender’s blue butterfly populations.  Kincaid’s lupine is the larval host plant at most known Fender’s blue butterfly population sites.  At two sites, Coburg Ridge and Baskett Butte, the butterfly feeds primarily on longspur lupine, although small amounts of Kincaid’s lupine is present (Schultz et al. 2003).  Sickle-keeled lupine is used by the butterfly where it occurs in poorer quality habitats (Schultz et al. 2003).  It is interesting to note that Fender’s blue butterfly has not been found to use broadleaf lupine (Lupinus latifolius), a plant commonly used as a food source by other subspecies of Icaricia icarioides, even though it occurs in habitats occupied by the butterfly (Schultz et al. 2003)    (USFWS, 2016).		Yes		No		No		NA		NA		none		Yes		PULA 2 (dicot herbaceous plant, terrestrial), high overlap with range and critical habitat

		451		Laguna Mountains skipper		Pyrgus ruralis lagunae		Wherever found		Endangered		Insects		Cleveland's horkelia (Horkelia clevelandii, larval host)		dicot		0.50		0.20		0.2		yes		no		no		no		Adult Laguna Mountains skippers were historically found in wet meadow habitat in the Peninsular Range on Palomar Mountain, and in the Laguna Mountains in San Diego County California, but are currently restricted to Palomar Mountain (USFWS 2015). They occur between 4,000 and 6,000 feet in altitude and are spatially clumped. The primary constituent elements of the designated critical habitat include 1) the host plants, Cleveland’s horkelia (Horkelia clevelandii) (primary) or potentially sticky cinquefoil (Potentilla glandulosa) (secondary), in meadows or forest openings needed for reproduction; 2) nectar sources suitable for adult feeding found in woodlands or meadows; and 3) wet soil or standing water associated with features such as seeps, springs, or creeks where water and minerals are obtained during the adult flight season (USFWS 2015).A key component of Laguna Mountains skipper habitat is its primary larval host plant, Cleveland’s horkelia . Cleveland’s horkelia is a relatively rare species with a greater range than the Laguna Mountains skipper; it is distributed patchily throughout the Peninsular Range, including Palomar Mountain and the Laguna and San Jacinto Mountains of southwestern California in the United States and the Sierra de San Pedro Mártir in northwestern Baja California Norte, Mexico (USFWS 2015).Laguna Mountains skipper live in yellow pine forests in montane meadow habitats. The species depends on thin rocky soils that allow the growth of host plant, Cleveland’s horkelia, for laying eggs and as a food source for larvae; as well as the growth of potentilla species, used as nectar sources by adults. Individual larvae are frequently found on the underside of the leaves of the species’ host plant (USFWS 2015).Bare or “open” ground is correlated with the presence of the host plant, and is believed to contribute to habitat suitability by increasing development rates of immature Laguna Mountains skipper life stages through increased microclimate temperature. Therefore, in most soil types found in Laguna Mountains skipper habitat, periodic disturbance, such as fire, is needed to prevent overgrowth of host plants by other species and thrive. Researchers have noted an association of Laguna Mountains skipper adults with moist soils and surface water (USFWS 2015) (62 FR 2313; NatureServe 2015; USFWS 2015).		Yes		No		No		NA		NA		none		No		Excluded due to very low overlap with both range and critical habitat.  

		455		Saint Francis' satyr butterfly		Neonympha mitchellii francisci		Wherever found		Endangered		Insects		Sedges (Carex sp.; larval host)		monocot		49.95		37.80		Not applicable		no		no		no		yes		The habitat occupied by this satyr consists primarily of wide wet meadows dominated by a high diversity of sedges (Carex spp.) and other wetland graminoids. In the North Carolina sandhills, such meadows are often relicts of beaver activity. Saint Francis’ satyr has also been observed in pitcher plant (Sarracenia flava) swales, with cane (Arundinaria tecta), and with the rare plants rough-leaved loosestrife (Lysimachia asperulaefolia, federally listed as endangered) and pocosin lily (Lilium iridollae, a species of Federal concern). It is, however, unknown whether the satyr uses such swale habitat for feeding, breeding, and perching, or simply as a dispersal corridor. Unlike the habitat of Mitchell’s satyr, the North Carolina species’ habitat cannot properly be called a fen because the waters of this sandhills region are extremely poor in inorganic nutrients (USFWS, 1996). Known only from a few sedge wetlands in close proximity. Habitat apparently open seepage areas dominated with Carex. Habitat is successional or disclimax with both beaver and fires being apparently critical factors in maintaining it (Natureserve, 2015). Clumped spatial arrangement and narrow environmental specificity are based on specific habitat requirements of the species as are high ecological integrity and site fidelity and low tolerance range (USFWS, 1996; NatureServe, 2015)		no		Yes		No		Yes		No		none		Yes		PULA 6 (monocot herbaceous plant, wetland), high overlap

		462		Carson wandering skipper		Pseudocopaeodes eunus obscurus		Wherever found		Endangered		Insects		Saltgrass (Distichlis spicata; larval host)		monocot		26.06		15.80		Not applicable		no		no		no		yes		The Carson wandering skipper currently occupies areas in a small region east of the Sierra Nevada in northwestern Nevada and northeastern California, at elevations of less than 1,524 m (5,000 ft.). Populations are locally distributed in alkaline grasslands and require the presence of both the larval food plant, Distichlis spicata, as well as an abundance of various nectar sources (USFWS 2006).		Yes		No		No		NA		NA		none		Yes		PULA 3 (monocot herbaceous plant, terrestrial), high overlap

		1260		Sacramento Mountains checkerspot Butterfly		Euphydryas anicia cloudcrofti		Wherever found		Endangered		Insects		New Mexico beardtongue (Penstemon neomexicanus; larval host)		dicot		0.00		Not available		Not applicable		yes		no		no		no		The butterfly inhabits high-altitude meadows in the upper-montane and subalpine zone at elevations between 2,380 and 2,750 m (7,800 and 9,000 ft). The Sacramento Mountains checkerspot butterfly appears to have a stronger affinity for the highest elevation areas in its range, gentle or angled slopes, and south-eastern aspect orientations. Trees usually occur along the periphery of meadows including various spruce (Picea spp.), fir (Pseudotuga spp. and Abies spp.) and pine (Pinus spp.). Suitable habitat for the Sacramento Mountains checkerspot butterfly occupied areas exist within specific parameters. The ecosystem is usually cool and wet, supporting diverse and robust plant life, including the butterfly’s preferred host plant: New Mexico beardtongue (Penstemon neomexicanus). Typically, these meadows have less than 10 percenttree canopy cover. The butterfly appears to prefer meadows and areas within meadows that have low canopy cover. Meadow habitats upon which the Sacramento Mountains checkerspot butterfly relies were probably spatially dynamic, driven by a historical fire regime. (from 2022 species status assessment) 		Yes		No		No		NA		NA		high elevation		No		Excluded due to very low overlap and high elevation habitat modifier.

		5067		Bartram's hairstreak Butterfly		Strymon acis bartrami		Wherever found		Endangered		Insects		pineland croton (Croton linearis; larval host)		woody plant		19.39		8.90		Not applicable		no		no		yes		no		Bartram’s scrub-hairstreak butterfly’s entire lifecycle occurs within pine rockland habitat and occasionally associated rockland hammock and hydric pine flatwoods interspersed in these pinelands. Adult Bartram’s scrub-hairstreaks prefer more open pine areas, at the edges and openings of associated rockland hammocks and hydric pine flatwoods. Pine rockland is dependent on some degree of disturbance, most importantly from natural or prescribed burns (Loope and Dunevitz 1981, p. 5; Carlson et al. 1993, p. 914; Slocum et al. 2003, p. 93; Snyder et al. 2005, p. 1; Bradley and Saha 2009, p. 4; Saha et al. 2011, pp. 169–184; FNAI 2010, p. 1). These fires are a vital component in maintaining native vegetation, such as pineland croton, within this ecosystem. Without fire, successional climax from tropical pineland to rockland hammock is too rapid, and displacement of native species by invasive, nonnative plants often occurs. Hurricanes and other significant weather events create openings in the pine rockland habitat (FNAI 2010, p. 3) (USFWS, 2014b). Salvato and Salvato (2010b, p. 159) and Salvato (2014, pers. comm.) have encountered as many as 6.3 adult Bartram’s scrub-hairstreaks per ha (2.5 per ac) annually from 1999 to 2013, based on monthly surveys in Long Pine Key (USFWS, 2014a). The environmental specificity is narrow; this species is limited to open tropical pinelands with an abundance of woolly croton (Croton linearis) (NatureServe, 2015).		Yes		No		No		NA		NA		not considered a forest modifier because pine rockland includes open areas		Yes		PULA 4 (woody plant, terrestrial), medium overlap with range and high overlap with critical habitat

		9001		Mount Charleston blue butterfly		Icaricia (Plebejus) shasta charlestonensis		Wherever found		Endangered		Insects		milkvetch (Astragalus calycosus var. calycosus and A. latytropis) and rock-loving oxytrope (Oxytropis oreophila var. oreophila; larval hosts)		dicot		2.21		1.10		Not applicable		no		yes		no		no		The Mount Charleston blue butterfly habitat has been degraded due to changes in natural fire regimes and avalanche suppression, which has lent itself to habitat succession.		Yes		No		No		NA		NA		none		No		Excluded due to low overlap with both range and critical habitat.





Table A3.CriticalHabitatOverlap

		Table A3. Overlap anaysis of critical habitats for listed plants and obligate animals in the contiguous United States.

		EntityID		Common Name		Scientific Name		Critical habitat		Overlap with cultivated + 1000 ft buffer (%)		Census of Agriculture usage overlap (all herbicides) (%)		California Pesticide Use Reporting usage overlap (all herbicides) (%)		Very Low (<1%) overlap?		Low (1-5%) overlap?		Medium (5-10%) overlap?		High (>10%) overlap?

		419		El Segundo blue butterfly		Euphilotes battoides allyni		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		420		Karner blue butterfly		Lycaeides melissa samuelis		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		421		Lange's metalmark butterfly		Apodemia mormo langei		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		423		Mission blue butterfly		Icaricia icarioides missionensis		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		427		San Bruno elfin butterfly		Callophrys mossii bayensis		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		428		Smith's blue butterfly		Euphilotes enoptes smithi		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		430		Callippe silverspot butterfly		Speyeria callippe callippe		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		431		Oregon silverspot butterfly		Speyeria zerene hippolyta		Final		30.4		30.2		Not applicable		no		no		no		yes

		432		Palos Verdes blue butterfly		Glaucopsyche lygdamus palosverdesensis		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		433		Kern primrose sphinx moth		Euproserpinus euterpe		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		434		Pawnee montane skipper		Hesperia leonardus montana		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		436		Valley elderberry longhorn beetle		Desmocerus californicus dimorphus		Final		100.0		75.0		0.4		yes		no		no		no

		438		Bay checkerspot butterfly		Euphydryas editha bayensis		Final		17.7		8.7		3		no		yes		no		no

		450		Fender's blue butterfly		Icaricia icarioides fenderi		Final		79.0		54.2		Not applicable		no		no		no		yes

		451		Laguna Mountains skipper		Pyrgus ruralis lagunae		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		496		San Diego thornmint		Acanthomintha ilicifolia		Final		0.0		No Cultivated Overlap		0.3		yes		no		no		no

		500		San Diego ambrosia		Ambrosia pumila		Final		18.2		10.5		2.8		no		yes		no		no

		506		Bear Valley sandwort		Arenaria ursina		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		507		Braunton's milk-vetch		Astragalus brauntonii		Final		4.4		4.4		0.4		yes		no		no		no

		510		Lane Mountain milk-vetch		Astragalus jaegerianus		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		511		Ventura Marsh Milk-vetch		Astragalus pycnostachyus var. lanosissimus		Final		34.8		27.8		34.5		no		no		no		yes

		514		Nevin's barberry		Berberis nevinii		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		516		Thread-leaved brodiaea		Brodiaea filifolia		Final		33.1		19.9		3.8		no		yes		no		no

		522		Fleshy owl's-clover		Castilleja campestris ssp. succulenta		Final		47.9		37.1		14		no		no		no		yes

		523		Ash-grey paintbrush		Castilleja cinerea		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		527		Hoover's spurge		Chamaesyce hooveri		Final		71.7		56.4		25.6		no		no		no		yes

		528		Purple amole		Chlorogalum purpureum		Final		28.4		17.7		1.6		no		yes		no		no

		530		Suisun thistle		Cirsium hydrophilum var. hydrophilum		Final		56.2		51.7		2.5		no		yes		no		no

		531		La Graciosa thistle		Cirsium loncholepis		Final		59.1		39.5		22.8		no		no		no		yes

		534		Soft bird's-beak		Cordylanthus mollis ssp. mollis		Final		51.5		39.1		5.7		no		no		yes		no

		539		Baker's larkspur		Delphinium bakeri		Final		21.8		10.3		7.2		no		no		yes		no

		540		Yellow larkspur		Delphinium luteum		Final		24.8		12.0		2.8		no		yes		no		no

		546		Lompoc yerba santa		Eriodictyon capitatum		Final		16.2		12.9		8.7		no		no		yes		no

		548		Southern mountain wild-buckwheat		Eriogonum kennedyi var. austromontanum		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		558		Pecos (=puzzle, =paradox) sunflower		Helianthus paradoxus		Final		93.0		53.8		Not applicable		no		no		no		yes

		559		Otay tarplant		Deinandra (=Hemizonia) conjugens		Final		7.2		2.7		0		yes		no		no		no

		562		Santa Cruz tarplant		Holocarpha macradenia		Final		77.1		39.7		5.9		no		no		yes		no

		566		Contra Costa goldfields		Lasthenia conjugens		Final		52.8		47.1		5.3		no		no		yes		no

		569		Zapata bladderpod		Lesquerella thamnophila		Final		48.7		29.2		Not applicable		no		no		no		yes

		576		Willowy monardella		Monardella viminea		Final		5.2		5.2		0		yes		no		no		no

		580		Colusa grass		Neostapfia colusana		Final		67.6		54.7		27		no		no		no		yes

		582		Hairy Orcutt grass		Orcuttia pilosa		Final		59.6		45.3		24.3		no		no		no		yes

		583		Slender Orcutt grass		Orcuttia tenuis		Final		17.6		10.5		Not applicable		no		no		no		yes

		586		Lyon's pentachaeta		Pentachaeta lyonii		Final		16.9		10.6		2.1		no		yes		no		no

		594		San Bernardino bluegrass		Poa atropurpurea		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		607		Shrubby reed-mustard		Schoenocrambe suffrutescens		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		610		Keck's Checker-mallow		Sidalcea keckii		Final		20.8		15.8		10.7		no		no		no		yes

		611		Wenatchee Mountains checkermallow		Sidalcea oregana var. calva		Final		1.9		1.1		Not applicable		no		yes		no		no

		613		Spalding's Catchfly		Silene spaldingii		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		614		California taraxacum		Taraxacum californicum		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		626		Large-flowered fiddleneck		Amsinckia grandiflora		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		630		Braun's rock-cress		Arabis perstellata		Final		33.8		5.6		Not applicable		no		no		yes		no

		641		Ash meadows milk-vetch		Astragalus phoenix		Final		7.1		1.7		Not applicable		no		yes		no		no

		656		Navajo sedge		Carex specuicola		Final		0.0		No Cultivated Overlap		Not applicable		yes		no		no		no

		660		Spring-loving centaury		Centaurium namophilum		Final		10.7		2.4		Not applicable		no		yes		no		no

		709		Gypsum wild-buckwheat		Eriogonum gypsophilum		Final		0.7		0.8		Not applicable		no		yes		no		no

		710		Cushenbury buckwheat		Eriogonum ovalifolium var. vineum		Final		5.8		3.1		0		yes		no		no		no

		712		Contra Costa wallflower		Erysimum capitatum var. angustatum		Final		25.5		25.5		0.7		no		yes		no		no

		743		Ash Meadows ivesia		Ivesia kingii var. eremica		Final		8.6		2.2		Not applicable		no		yes		no		no

		776		Ash Meadows blazingstar		Mentzelia leucophylla		Final		3.4		0.8		Not applicable		no		yes		no		no

		784		Antioch Dunes evening-primrose		Oenothera deltoides ssp. howellii		Final		25.5		25.5		0.7		no		yes		no		no

		786		San Joaquin Orcutt grass		Orcuttia inaequalis		Final		55.6		41.6		19.8		no		no		no		yes

		787		Sacramento Orcutt grass		Orcuttia viscida		Final		58.4		44.9		9.4		no		no		yes		no

		827		San Francisco Peaks ragwort		Packera franciscana		Final		0.0		No Cultivated Overlap		Not applicable		yes		no		no		no

		840		Malheur wire-lettuce		Stephanomeria malheurensis		Final		0.0		No Cultivated Overlap		Not applicable		yes		no		no		no

		858		Greene's tuctoria		Tuctoria greenei		Final		48.7		37.7		19.6		no		no		no		yes

		859		Solano grass		Tuctoria mucronata		Final		100.0		65.7		69.7		no		no		no		yes

		870		Texas wild-rice		Zizania texana		Final		57.2		41.1		Not applicable		no		no		no		yes

		871		Todsen's pennyroyal		Hedeoma todsenii		Final		0.0		No Cultivated Overlap		Not applicable		yes		no		no		no

		884		Welsh's milkweed		Asclepias welshii		Final		12.4		2.1		Not applicable		no		yes		no		no

		886		Coachella Valley milk-vetch		Astragalus lentiginosus var. coachellae		Final		4.4		2.9		0.3		yes		no		no		no

		887		Fish Slough milk-vetch		Astragalus lentiginosus var. piscinensis		Final		15.9		7.8		0		yes		no		no		no

		888		Heliotrope milk-vetch		Astragalus montii		Final		0.0		No Cultivated Overlap		Not applicable		yes		no		no		no

		903		Monterey spineflower		Chorizanthe pungens var. pungens		Final		40.5		32.9		7.9		no		no		yes		no

		926		Ash Meadows sunray		Enceliopsis nudicaulis var. corrugata		Final		0.7		0.2		Not applicable		yes		no		no		no

		928		Parish's daisy		Erigeron parishii		Final		5.5		3.0		0		yes		no		no		no

		930		Clay-Loving wild buckwheat		Eriogonum pelinophilum		Final		91.7		17.0		Not applicable		no		no		no		yes

		941		Ash Meadows gumplant		Grindelia fraxinipratensis		Final		9.3		2.3		Not applicable		no		yes		no		no

		958		San Bernardino Mountains bladderpod		Lesquerella kingii ssp. bernardina		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		972		Spreading navarretia		Navarretia fossalis		Final		80.3		52.5		6.2		no		no		yes		no

		973		Amargosa niterwort		Nitrophila mohavensis		Final		0.0		No Cultivated Overlap		Not applicable		yes		no		no		no

		1010		Kneeland Prairie penny-cress		Thlaspi californicum		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		1020		Holmgren milk-vetch		Astragalus holmgreniorum		Final		14.6		16.4		Not applicable		no		no		no		yes

		1021		Peirson's milk-vetch		Astragalus magdalenae var. peirsonii		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		1027		Mexican flannelbush		Fremontodendron mexicanum		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		1030		Huachuca water-umbel		Lilaeopsis schaffneriana var. recurva		Final		37.6		20.8		Not applicable		no		no		no		yes

		1058		Mountain golden heather		Hudsonia montana		Final		11.1		6.6		Not applicable		no		no		yes		no

		1074		Munz's onion		Allium munzii		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		1081		Butte County meadowfoam		Limnanthes floccosa ssp. californica		Final		59.1		44.4		9.1		no		no		yes		no

		1086		Cushenbury milk-vetch		Astragalus albens		Final		3.2		3.1		0		yes		no		no		no

		1088		Shivwits milk-vetch		Astragalus ampullarioides		Final		9.3		6.6		Not applicable		no		no		yes		no

		1090		San Jacinto Valley crownscale		Atriplex coronata var. notatior		Final		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		1119		Gaviota Tarplant		Deinandra increscens ssp. villosa		Final		25.4		20.3		Not applicable		no		no		no		yes

		1126		Kincaid's Lupine		Lupinus sulphureus ssp. kincaidii		Final		60.5		38.3		0.5		no		yes		no		no

		1134		Cushenbury oxytheca		Oxytheca parishii var. goodmaniana		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		1166		Vail Lake ceanothus		Ceanothus ophiochilus		Final		0.0		No Cultivated Overlap		0		yes		no		no		no

		1171		Yadon's piperia		Piperia yadonii		Final		27.0		23.0		0.5		no		yes		no		no

		1174		Desert yellowhead		Yermo xanthocephalus		Final		0.0		No Cultivated Overlap		Not applicable		yes		no		no		no

		1189		Golden sedge		Carex lutea		Final		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		1233		Willamette daisy		Erigeron decumbens		Final		82.1		41.4		Not applicable		no		no		no		yes

		1262		Large-flowered woolly meadowfoam		Limnanthes pumila ssp. grandiflora		Final		51.6		13.8		Not applicable		no		no		no		yes

		1263		Cook's lomatium		Lomatium cookii		Final		24.5		6.4		Not applicable		no		no		yes		no

		1267		Scotts Valley Polygonum		Polygonum hickmanii		Final		18.5		9.6		0.6		no		yes		no		no

		1283		Parachute beardtongue		Penstemon debilis		Final		10.1		4.8		Not applicable		no		no		yes		no

		1378		Scotts Valley spineflower		Chorizanthe robusta var. hartwegii		Final		18.5		9.6		Not applicable		no		no		no		yes

		1400		Texas golden Gladecress		Leavenworthia texana		Final		0.9		0.9		0.6		no		yes		no		no

		1525		Florida semaphore Cactus		Consolea corallicola		Final		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		1678		Bracted twistflower		Streptanthus bracteatus		Proposed		6.4		6.4		Not applicable		no		no		yes		no

		1710		Fleshy-fruit gladecress		Leavenworthia crassa		Final		86.4		68.0		Not applicable		no		no		no		yes

		1831		Short's bladderpod		Physaria globosa		Final		54.3		30.0		Not applicable		no		no		no		yes

		1881		Whorled Sunflower		Helianthus verticillatus		Final		54.4		43.6		Not applicable		no		no		no		yes

		2211		Aboriginal Prickly-apple		Harrisia (=Cereus) aboriginum (=gracilis)		Final		22.4		10.8		Not applicable		no		no		no		yes

		2458		Webber's ivesia		Ivesia webberi		Final		0.4		0.3		Not applicable		yes		no		no		no

		2810		Slickspot peppergrass		Lepidium papilliferum		Proposed		11.8		7.4		Not applicable		no		no		yes		no

		2823		Franciscan manzanita		Arctostaphylos franciscana		Final		68.0		68.1		0		yes		no		no		no

		2884		beardless chinchweed		Pectis imberbis		Final		0.0		No Cultivated Overlap		Not applicable		yes		no		no		no

		3686		[Unnamed] milkweed		Asclepias prostrata		Proposed		40.3		Not available		Not applicable		no		no		no		yes

		4064		Gunnison sage-grouse		Centrocercus minimus		Final		27.8		5.1		Not applicable		no		no		yes		no

		4179		Fickeisen plains cactus		Pediocactus peeblesianus fickeiseniae		Final		0.0		No Cultivated Overlap		Not applicable		yes		no		no		no

		4420		Florida brickell-bush		Brickellia mosieri		Final		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		4724		Pagosa skyrocket		Ipomopsis polyantha		Final		33.0		14.7		Not applicable		no		no		no		yes

		5067		Bartram's hairstreak Butterfly		Strymon acis bartrami		Final		48.9		29.2		Not applicable		no		no		no		yes

		5358		Tiehm's buckwheat		Eriogonum tiehmii		Proposed		0.0		No Cultivated Overlap		Not applicable		yes		no		no		no

		5797		Bartram's stonecrop		Graptopetalum bartramii		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		6490		Umtanum desert buckwheat		Eriogonum codium		Final		6.3		4.5		Not applicable		no		no		yes		no

		6617		Neches River rose-mallow		Hibiscus dasycalyx		Final		9.4		9.4		Not applicable		no		no		yes		no

		6672		Georgia rockcress		Arabis georgiana		Final		45.5		30.9		Not applicable		no		no		no		yes

		6782		Guadalupe fescue		Festuca ligulata		Final		0.6		0.0		Not applicable		yes		no		no		no

		7054		AcuÃ±a Cactus		Echinomastus erectocentrus var. acunensis		Final		0.8		0.5		Not applicable		no		yes		no		no

		7167		Kentucky glade cress		Leavenworthia exigua laciniata		Final		64.8		25.4		Not applicable		no		no		no		yes

		7206		Carter's small-flowered flax		Linum carteri carteri		Final		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		7220		DeBeque phacelia		Phacelia submutica		Final		6.6		2.5		Not applicable		no		yes		no		no

		8336		Cape Sable Thoroughwort		Chromolaena frustrata		Final		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		9001		Mount Charleston blue butterfly		Icaricia (Plebejus) shasta charlestonensis		Final		1.9		1.0		Not applicable		no		yes		no		no

		9721		Florida bristle fern		Trichomanes punctatum ssp. floridanum		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		9929		Gierisch mallow		Sphaeralcea gierischii		Final		4.2		4.9		Not applicable		no		no		yes		no

		9965		Wright's marsh thistle		Cirsium wrightii		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		10076		Vandenberg monkeyflower		Diplacus vandenbergensis		Final		27.2		21.6		6.9		no		no		yes		no

		10290		Robust spineflower		Chorizanthe robusta var. robusta		Final		32.7		17.0		4.4		no		yes		no		no

		11016		South Llano Springs moss		Donrichardsia macroneuron		Proposed		GIS  File Not Available		GIS  File Not Available		GIS  File Not Available		NA		NA		NA		NA

		11513		Arizona eryngo		Eryngium sparganophyllum		Proposed		47.1		54.2		Not applicable		no		no		no		yes





