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Plant Species Evaluation Form 

Plagiobothrys salsus (Bdg.) Jtn. 

DESERT POPCORNFLOWER 
Family: Boraginaceae PLANTS Symbol: PLSA3 Calif. Endemic: No 
(CNPS 2017) (USDA 2017) (CNPS 2017) 

Synonyms/Other Names: Plagiobothrys salsus (Brandegee) I.M. Johnst. was originally 
described as Allocarya salsa Brandegee in 1899. Later, in 1923, this taxon was given its current 
name, which was then changed to Allocarya cusickii var. salsa (Brandegee) Brand in 1931. 
Sometime later, this taxon was reassigned its current name where it remains placed in 
Plagiobothrys Fisch. & C.A. Mey. (Tropicos 2017).  

Identification Issues: A number of genera make up an informal group known as the 
popcornflowers, all of which superficially resemble each other in corolla shape, corolla color, 
distribution of flowers along the inflorescence (scorpioid cyme), and overall gestalt. Some 
popcornflower genera, like Pectocarya and Harpagonella have spreading nutlets (nearly x-
shaped in Pectocarya) that distinguish themselves from other popcornflower genera with erect 
nutlets (Cryptantha and Plagiobothrys). Plagiobothrys is distinguished by its nutlets that have 
keeled adaxial surfaces and raised attachment scars. Cryptantha lacks a keel, and instead has an 
adaxial groove and an attachment scar that is generally not raised. Intraspecific variation in nutlet 
morphology is noteworthy and needed for identification. Observation of nutlets and hairs is best 
performed at >10x magnification. Fully mature nutlets are needed for identification of 
Plagiobothrys spp. Keys associated with The Jepson Flora Project emphasize nutlets that are the 
most loosely attached among the fruit. Reticulate evolution and interspecific gene flow is 
suspected in the genus, resulting in morphological patterns that may reflect these phenomena. It 
is also noted that floral size can diminish considerably during a bloom period. Yellow corolla 
appendages turn white after successful pollination (Kelley 2017 and Kelley et al. 2017). 

Taxonomy:  
Unless otherwise cited, the following description is used with permission from the Jepson Herbarium. Jepson Flora Project (eds) 
2017. Jepson eFlora, http://ucjeps.berkeley.edu/eflora/, accessed May 2017. Copyright © Regents of the University of California. 

Species In Genus: +- 65 species: temperate western North America, western South America, 
northeastern Asia, Australia. Etymology: (Greek: sideways pit, from position of nutlet 
attachment scar) Note: Nutlet characters in key generally best for 3 nutlets farthest from stem; 
yellow on corolla changes to white after pollination.  

Genus Description Habit: Annual (perennial herb), generally strigose to spreading-hairy; fibrous- 
to taprooted, staining red dye present or not. Stem: branched at base or above, < 5 dm. Leaf: 
cauline or basal and cauline, 0.5--10 cm, generally smaller tipward, linear to oblanceolate. 
Inflorescence: raceme- or spike-like cymes, coiled in bud, generally elongate in fruit; bracts 0--
many. Flower: calyx lobes fused below middle, 2--10 mm in fruit; corolla rotate to funnel-shaped 
or cylindric, white or white with yellow area, tube generally +- yellow inside, limb 1--12 mm 

http://ucjeps.berkeley.edu/eflora/
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diam, appendages prominent to minute, white to yellow. Fruit: nutlets generally 4, +- ovate 
(triangular to +- lanceolate), rarely on narrow stalk or short peg, variously roughened, abaxially 
generally with central ridge, lateral ridges, cross-ribs, generally tubercled, occasionally prickly or 
bristly; adaxially keeled above attachment scar, scar on side generally near middle to base, 
sometimes on bottom or oblique (on angle between side and bottom), generally raised.  

Species Description Habit: Annual, hairs +- 1 mm, sparse, +- stiff, spreading. Stem: decumbent 
to erect, 0.6--2.5 dm. Leaf: cauline, lower 3--6 cm, hairs +- densely blister-based. Inflorescence: 
bracts +- dense throughout; pedicels 0--1 mm, thick. Flower: calyx 2--5 mm, persistent; corolla 
limb 2--5 mm diam, appendages yellow. Fruit: nutlet 1--2 mm, +- compressed-lanceolate, 
asymmetric, +- shiny, brown; abaxial ridge obscure, lateral ridges 0, cross-ribs few, low, above 
middle, curved or irregular, granular to tubercled; adaxial ridge low, entire fruit length; scar 
generally oblique, +- ovate. eFlora Treatment Author: Ronald B. Kelley. 

Status: 
Note: Federally recognized Endangered, Threatened, Proposed, or Candidate species under the Endangered Species Act are 
omitted as they do not meet the definition of a Species of Conservation Concern (FSH 1909.12 § 12.52). 

State Listing G-rank S-rank CRPR R5 FSS NFP SM CA BLM 
CA: Not listed 
NV: Not listed 
OR: Not listed 

G2G3 CA: S1 
NV: S2S3 
OR: S1 

2B.2 Not listed Not listed Not listed 

 

SWAP: 
Not listed 

NNHP: 
Watch 
List 

NNPS: 
Watch 
List 

ORBIC: 
2: Threatened, Endangered or Extirpated 
from Oregon, but Secure or Abundant 
Elsewhere 

OCS: 
Not listed 

IUCN: 
Not listed 

Expanded abbreviations and citations: State Listing=California Endangered Species Act Listing (CDFW 2017b), Nevada 
Division of Forestry Fully Protected Plant Species (NAC 527) (NDF 2012), Oregon Department of Agriculture Listed Plants 
(ODA 2014); G-rank=Global Conservation Status (CDFW 2017a; NatureServe 2017); S-rank=Subnational (state or province-
level) Conservation Status (CDFW 2017a; NatureServe 2017; NNHP 2017; ORBIC 2016); CRPR=California Rare Plant Rank 
(CNPS 2017); R5 FSS=USDA Forest Service Region 5 Regional Forester Sensitive Plant Species List (USDA 2013); NFP 
SM=Forest Service and Bureau of Land Management Northwest Forest Plan Survey and Manage Species (USDA 2001); CA 
BLM=California Bureau of Land Management Designated Sensitive Species (BLM 2010); SWAP=California State Wildlife 
Action Plan Status (CDFW 2015); NNHP=Nevada Natural Heritage Program Status (NNHP 2017); NNPS=Nevada Native Plant 
Society Status (NNHP 2017); ORBIC=Oregon Biological Information Center Status (ORBIC 2016); OCS=Oregon Conservation 
Strategy Species (ODFW 2016); IUCN=International Union for Conservation of Nature Red List Status (IUCN 2017). 

Distribution: This taxon is restricted to the western Basin and Range ecoregion within Oregon, 
California, and Nevada (Griffith et al. 2016; NatureServe 2017; CNPS 2017). Occurrences are 
disjunct within California. Plants are found just east of the Warner Mountains in Modoc County. 
These occurrences are represented by records 2, 3, 5, and 7 in the “Locations within California” 
table below. Three of these occurrences (3/8) are found within five miles of the Modoc NF. The 
remaining records are to the south, in Inyo County where occurrences are distributed at distances 
greater than 50 miles from each other. A single record (1/8 occurrences) is found within the Inyo 
NF (CNDDB 2017; CCH 2017; Calflora 2017).  

Plagiobothrys salsus is endangered in Oregon (CNPS 2017), where it is ranked critically 
imperiled (S1) and considered threatened or endangered by the Oregon Biodiversity Information 
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Center (ORBIC 2016). It is also not very common in Nevada, where it is imperiled to vulnerable 
(S2S3) and included on the Nevada Natural Heritage Program and Nevada Native Plant Society 
Watch lists (NNHP 2017). It is currently known from approximately 37 specimens from Nevada 
that represent about 15 distinct collections, scattered from Washoe and Humboldt counties to 
southern Nye County, and east to White Pine County (SEINet 2017). Although 15 distinct 
collections is relatively small, “[g]iven the lack of focused surveys in NV for the species and its 
relatively inconspicuous aspect, on the one hand, and the inherent vulnerability of its habitat on 
the other hand, […] S2S3 still captures the range of reasonable ‘true’ ranks for the species in 
Nevada” (J. Morefield pers. comm. 2018). Nevertheless, as a G2G3 species with only an 
estimated 15 occurrences in Nevada, coupled with its rarity status in Oregon, the CNPS Rare 
Plant Program is going to develop a status review proposal in the future to change P. salsus from 
2B.2 (rare, threatened, or endangered in California, but common elsewhere) to 1B.2 (rare, 
threatened, or endangered in California and elsewhere) in the CNPS Inventory.  
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Basemap Sources: Main map: Esri, DeLorme, USGS, NOAA, NPS. California inset map: 
©2013 National Geographic Society, i-cubed. 
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Locations within California: 
(Note: Record numbers indicate sites that contain an individual, population, or groups of populations located within ¼ mile of each other (per the California Natural Diversity 
Database (CNDDB) definition of Element Occurrences in California). Official Element Occurrence (EO) numbers for plants in California are determined solely by the CNDDB 
and are included within the Reference (Source) column for CNDDB data. Duplicate records from the same site are given the same record number and included in red. The 
Population Info column includes total number of individuals and total number and size of populations/sub-populations when provided. Elevations in meters from source were 
converted to feet. If not provided in original source, Land Manager information was obtained using the California Protected Areas Database (CPAD 2016) and Quad information 
was obtained using 24K Quads, SDE Feature Class (CDFG 2013). All other information is directly from the Reference (Source) column unless additional citation is given.)  
 
Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population Info Threats Land 
Manager 

Elev. 
(ft.) 

1 ABOUT 3 MILES 
NE OF DEATH 
VALLEY 
JUNCTION ON 
ASH MEADOWS 
ROAD, 
AMARGOSA 
DESERT. 

Inyo Bole Spring 
(3611633) 

CNDDB, 
May 2017 
(EO 2) 

7-May-
1954 

"SCATTERED" PLANTS 
SEEN IN 1954. SITE 
FROM "CARSON 
SLOUGH, AMARGOSA 
DESERT, 2000 FT" 
MENTIONED IN 
"FLORA OF THE 
NORTHERN MOJAVE 
DESERT" BY 
DEDECKER (1984) IS 
ALSO ATTRIBUTED TO 
THIS SITE. INCLUDES 
FORMER EO #1. 

  BLM 2050 

1 Amargosa Desert 3 
mi NE of Death 
Valley Junction, on 
Ash Meadows 
Road 

Inyo Bole Spring 
(3611633) 

CCH, Jan 
2017 
(UCR2592
3) 

7-May-
1954 

    BLM 2051 

1 3 mi. NE of Death 
Valley Junction, on 
Ash Meadows Rd. 
Amargosa Desert 

Inyo Bole Spring 
(3611633) 

CCH, Jan 
2017 
(UC149427
7) 

7-May-
1954 

      2051 
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Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population Info Threats Land 
Manager 

Elev. 
(ft.) 

1 Amargosa Desert 3 
miles NE of Death 
Valley Junction 
along Ash 
Meadows Road 

Inyo Bole Spring 
(3611633) 

CCH, Jan 
2017 
(RSA1001
85) 

7-May-
1954 

      2051 

1 on Stateline Rd, 
2.75 mi. E of SR 
127 & Jct Death 
Valley Rd 

Inyo Bole Spring 
(3611633) 

CCH, Jan 
2017 
(GMDRC5
827) 

8-May-
2005 

    BLM 2913 

  Northern Mojave 
Desert c. 100-150 
m N of Stateline 
Rd., 2.75 miles E 
of SR127 at Death 
Valley Junction 

Inyo Bole Spring 
(3611633) 

CCH, Jan 
2017 
(UCR2519
33) 

8-May-
2005 

    BLM 2044 

2 ABOUT 2 MILES 
E OF 
CEDARVILLE, 
SURPRISE 
VALLEY. 

Modoc Cedarville 
(4112052) 

CNDDB, 
May 2017 
(EO 3) 

7-Jun-1946 A 1946 ALEXANDER & 
KELLOGG 
COLLECTION IS THE 
ONLY SOURCE OF 
INFORMATION FOR 
THIS SITE. NEEDS 
FIELDWORK. 

  Unknown 4480 

2 in marsh 2 mi E 
Cedarville 

Modoc Cedarville 
(4112052) 

CCH, Jan 
2017 
(UC748448
) 

7-Jun-1946       4767 
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Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population Info Threats Land 
Manager 

Elev. 
(ft.) 

3 ABOUT 4 MILES 
E OF 
CEDARVILLE; E 
SIDE OF MIDDLE 
ALKALI LAKE, 
SURPRISE 
VALLEY. 

Modoc Leonards 
Hot Springs 
(4112051) 

CNDDB, 
May 2017 
(EO 5) 

24-Jun-
1984 

SITE BASED ON TWO 
1984 COLLECTIONS. 

  Unknown 4450 

3 Middle Alkali 
Lake. 

Modoc Leonards 
Hot Springs 
(4112051) 

CCH, Jan 
2017 
(CAS8155
44) 

24-Jun-
1984 

      4449 

3 E side of Middle 
Alkali Lake, E of 
Cedarville. 

Modoc Cedarville 
(4112052) 

CCH, Jan 
2017 
(CAS8240
06) 

24-Jun-
1984 

      4449 

4 NE SIDE OF 
DEEP SPRINGS 
LAKE, INYO 
MOUNTAINS. 

Inyo Deep 
Springs 
Lake 
(3711831) 

CNDDB, 
May 2017 
(EO 6) 

21-Jun-
2009 

APPROXIMATELY 5000 
PLANTS OBSERVED IN 
2009. 

LIVESTOCK 
GRAZING IS 
IMPACTING 
SITE. 

Unknown 4941 
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Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population Info Threats Land 
Manager 

Elev. 
(ft.) 

4 Deep Springs 
Valley: growing in 
moist alkali 
meadow on NE 
side of Deep 
Springs Lake, 
approx 2.5 mi. S of 
SR Hwy 168 and 
Deep Springs 
College. USGS 7.5 
min Quad name: 
Deep Springs Lake 
37&deg; 16.694' N 
118&deg; 1.771' 
W. Elev. 4941 ft. 

Inyo Deep 
Springs 
Lake 
(3711831) 

CCH, Jan 
2017 
(GMDRC3
590) 

21-Jun-
2009 

      4941 

4 Deep Springs 
Valley: Northeast 
side of Deep 
Springs Lake, 
approx. 2.5 miles S 
of SR Hwy 168 and 
Deep Springs 
College. 

Inyo Deep 
Springs 
Lake 
(3711831) 

CCH, Jan 
2017 
(RSA7687
44) 

21-Jun-
2009 

      4941 

4 Northern Mojave 
Desert Deep 
Springs Valley, NE 
side of Deep 
Springs Lake, c. 2.5 
mi S of SR Hwy 
168 and Deep 
Springs College 

Inyo Deep 
Springs 
Lake 
(3711831) 

CCH, Jan 
2017 
(UCR2161
46) 

21-Jun-
2009 

      4941 
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Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population Info Threats Land 
Manager 

Elev. 
(ft.) 

4 Inyo-White Mtns. 
Deep Springs 
Valley, moist alkali 
meadow on NE 
side of Deep 
Springs Lake, 
approx. 2.5 mil S of 
SR 168 and Deep 
Spring College. 

Inyo Deep 
Springs 
Lake 
(3711831) 

CCH, Jan 
2017 
(VVC2227
) 

21-Jun-
2009 

      4941 

5 PHIPP'S RANCH, 
ABOUT 14 MILES 
N OF 
CEDARVILLE, W 
END OF 
SURPRISE 
VALLEY, 
WARNER 
MOUNTAINS. 

Modoc Lake City 
(4112062) 

CNDDB, 
May 2017 
(EO 7) 

13-Jun-
1961 

FORMING DENSE 
STANDS IN SHALLOW 
DITCH IN 1961. NEEDS 
FIELDWORK. 

  Unknown  

5 Lane on Phipp's 
Ranch, ca. 14 miles 
N of Cedarville, 
Surprise Valley 

Modoc Lake City 
(4112062) 

CCH, Jan 
2017 
(DS450734
) 

13-Jun-
1961 

       

5 Lane on Phipp's 
Ranch, about 14 
miles N of 
Cedarville, Surprise 
Valley. 

Modoc Lake City 
(4112062) 

CCH, Jan 
2017 
(RSA1524
43) 

12-Jun-
1961 
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Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population Info Threats Land 
Manager 

Elev. 
(ft.) 

6 Deep Springs 
Valley: growing in 
moist alkali 
meadow on NE 
side of Deep 
Springs Lake, 
approx 2.5 mi. S of 
SR Hwy 168 and 
Deep Springs 
College. USGS 7.5 
min Quad name: 
Deep Springs Lake 
37&deg; 16.694' N 
118&deg; 1.771' W 
Elev. 4941 ft. 

Inyo Deep 
Springs 
Lake 
(3711831) 

CCH, Jan 
2017 
(GMDRC3
381) 

21-Jun-
2009 

      4941 

7 Surprise Valley, 
east side of Middle 
Alkali Lake, E of 
Cedarville. 

Modoc Cedarville 
(4112052) 

CCH, Jan 
2017 
(SEINET3
084127) 

24-Jun-
1984 

       

8 Upper Pizona 
Spring 

Mono River 
Spring 
(3711885) 

Calflora, 
May 2017 
(gr6720) 

1-Jul-1998 1+ individuals   Inyo NF 7372 

 
 



Plagiobothrys salsus (Bdg.) Jtn. 

11 

Distribution on National Forest System (NFS) Lands: 
(Please see Reference column of Locations table above for references pertaining to Record Numbers indicated on NFS lands.) 

National 
Forest 
System 
(NFS) lands 

Record 
#s (from 
Locations 
table 
above) 

CNDDB 
EOs 

Non-
CNDDB 
Records  

Recent 
(seen in 
past 20 
yrs.) 

Historic 
(not seen 
in past 20 
yrs.) 

Most 
Recent 
Obs. 

EOs/ 
Recs.  
(5 mile 
buffer) 

Total 
Records 
on NFS 
lands 

Angeles: - - - - - - - 0 

Cleveland: - - - - - - - 0 

Eldorado: - - - - - - - 0 

Inyo: 8 - 1 - - 1-Jul-
1998 - 1 

Klamath: - - - - - - - 0 

Lake Tahoe 
Basin MU: 

- - - - - - - 0 

Lassen: - - - - - - - 0 

Los Padres: - - - - - - - 0 

Mendocino: - - - - - - - 0 

Modoc: - - - - - - 3 0 

Plumas: - - - - - - - 0 

San 
Bernardino: 

- - - - - - - 0 

Sequoia: - - - - - - - 0 

Shasta-
Trinity: 

- - - - - - - 0 

Sierra: - - - - - - - 0 

Six Rivers: - - - - - - - 0 

Stanislaus: - - - - - - - 0 

Tahoe: - - - - - - - 0 

Totals: N/A 0 1 0 0 N/A 3 1 

 
Demographic and Population Trends: Scattered plants were observed at a single 
occurrence (EO 1) in 1954. Plants from this site were last seen in 2005. Two additional sites 
associated with element occurrence two and three (EO 2 and EO 3) were last seen in 1946 and 
1984, respectively. Element occurrence six (EO 6) had roughly 5,000 plants at the time of its 
only formal observation in 2009. Plants associated with element occurrence seven (EO 7) were 
last seen forming dense stands in a shallow ditch in 1961. Another record (Rec. 8) was observed 
in 1998 and had a limited number of plants (1+ individuals) (CNDDB 2017; CCH 2017; Calflora 
2017). 
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Life History: Plagiobothrys salsus is an annual herb that blooms from May until August 
(CNPS 2017). It has chasmagamous flowers that are open to access from pollinators, and its 
unscented flowers are small, white, rotate, and distributed on a helicoid cyme. Plagiobothrys 
salsus has yellow appendages at the top of its corolla tube that turn white upon successful 
pollination. It was demonstrated in two species of Cryptantha that undeveloped seeds are the 
result of abortion of the fertilized ovules, and that pollen limitation is not a cause of limited seed 
production (Casper 1983). Albeit, all four nutlets generally develop in Plagiobothrys (Kelley 
2017). In the same study by Casper (1983), it was observed that a single Cryptantha flavoculata 
plant was visited at a rate of 24 insects per hour, indicating a considerable relationship between 
mutualists and Cryptantha s.l. taxa. Plagiobothrys figuratus, a wetland prarie species from 
Oregon, was reported to undergo colonization by arbuscular mycorrhizae (Ingham and Wilson 
1999). Wind dispersal of seeds has been implicated in studies on Cryptantha s.l. (Casper and 
Wiens 1981). Plagiobothys is nested within Cryptantha s.l. Both Plagiobothrys and Cryptantha 
share a recent common ancestor (Hasenstab and Simpson 2012; Nazaire and Hufford 2012). 
Given this recent common ancestry, both taxa likely overlap in broad and general ecological 
behavior as a function of their shared reproductive morphology (sculptured nutlets, scorpiod 
cyme, etc), shared growth habit (diminutive herbs), and often overlapping habitat preferences 
(arid regions of western North America). 

Diversity: Phylogenetic studies of the subtribe Cryptanthinae (Cryptantha s.l., Plagiobothrys, 
Pectocarya, Harpagonella, Amsinckia, etc.) show that Plagiobothrys is polyphyletic under both 
a parsimony and maximum likelihood phylogenetic framework (Hasenstab and Simpson 2012). 
Plagiobothrys is a genus that is nested within Boraginaceae s.s. (Boraginales) (Luebert et al. 
2016) and contains roughly 65 species of annual and perennial herbaceous plants. All trees 
produced by Hasenstab and Simpson 2012 demonstrate that Plagiobothrys and Amsinckia are 
nested within Cryptantha s.l. In addition, their parsimony analysis resolved Pectocarya as a 
member of this nested group. Cryptantha s.l. is a polyphyletic assemblage with disjunct taxa 
located in South America. A majority of the diversity is in North America in temperate and 
desert regions. Given the patterns of species richness, South American taxa are inferred to have 
travelled from the northern hemisphere via long-distance dispersal in recent time (Hasenstab and 
Simpson 2012). Taxonomy among this group is actively researched (Nazaire and Hufford 2012; 
Luebert et al. 2016). Variation in the group is nuanced. Much of this variation is observed in 
nutlet morphology. Nutlets are generally ovate to lanceolate and possess varying degrees of 
ornamentation. Generally, four nutlets develop in species of Plagiobothrys (Kelley 2017). 
Nutlets within and among individual plants can vary in size and sculpture (Hasenstab and 
Simpson 2012). 

Habitat: Plagiobothrys salsus often occurs on alkaline playas (CNPS 2017). It is largely 
distributed outside of California, with most records from Oregon and Nevada. Plagiobothrys 
salsus plants found within California are at the westerly edge of its overall distribution. Records 
from California indicate that P. salsus occupies habitat with alkaline to very alkaline substrate. 
These California records also indicate that P. salsus is found in wet meadows, shallow ditches, 
open flats, and marsh habitats. Records from California indicate that P. salsus has been observed 
growing among Triglochin concinna, Distichlis stricta, Nitrophila occidentalis, Eleocharis 
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parishii, Scirpus nevadensis, Plagiobothrys nitens, and Spartina gracilis (CNDDB 2017; CCH 
2017). In addition to alkaline substrates, records outside of California report that P. salsus has 
been documented growing in saline conditions, and report it growing among Chenopodium 
glaucum, Hordeum jubatum, Sarcobatus vermiculatus, and Juncus sp. (CPNWH 2017).  

Habitat Status or Trend: The majority of occurrences of P. salsus are located outside of 
California (CPNWH 2017), and include limited information about the status of its preferred 
habitat. The five records of P. salsus within the California Natural Diversity Database (CNDDB 
2017), which sometimes contain population trend information, lack these data and habitat status 
information entirely. Nevertheless, all wetlands in deserts and xeric conditions are vulnerable (D. 
Taylor pers. comm. 2017), and demonstrably in decline in California.  

Capacity for the Species to Disperse: Information on the dispersal capacity of 
Plagiobothrys salsus is lacking. Wind dispersal abilities of Cryptantha flava is suspected (Casper 
and Wiens 1981). This particular species of Cryptantha is a closely related herbaceous perennial 
with a comparable floral syndrome, similar nutlet production, and similar reproductive behavior 
(Hasenstab and Simpson 2012). 

Threats: One of the eitght records from California report that livestock grazing is impacting the 
associated site (CNDDB 2017). 
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