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Plant Species Evaluation Form

Monotropa uniflora L.

GHOST-PIPE
Family: Ericaceae PLANTS Symbol: MOUN3 Calif. Endemic: No
(CNPS 2018) (USDA 2018) (CNPS 2018)

Synonyms/Other Names: The name Monotropa uniflora was first published by Linnaeus in
Species Plantarum (1753), based on material from the eastern United States. Monotropa uniflora
was placed within the genus Hypopitys by Crantz in 1766, but subsequent authors have used
Linnaeus’ concept of Monotropa, which includes both North American species, M. uniflora and
M. hypopitys (Wallace 2012).

Two north American variants of M. uniflora have been recognized in the past, but are not used in
modern treatments: Monotropa brittonii Small was described on the basis of its larger leaves,
flowers and capsules, and Monotropa morisoniana Michx. (incl. Monotropa morisoni Pers.) was
described based on its erect flowers (Neyland and Hennigan 2004).

In contrast, many Central American variants have been described. This disjunct range, which
stretches from central Mexico southwest to Colombia, shows more variation, notably red-colored
variants that appear in the Neotropical populations. The synonyms, some of which remain in use
locally, are: Monotropa australis Andres; Monotropa coccinea Zucc.; Monotropa coccinea var.
nicaraguensis Lange; Monotropa uniflora var. australis (Andres) Domin; Monotropa uniflora
var. coccinea (Zucc.) domin; Monotropa uniflora subsp. coccinea (Zucc.) Andres; Monotropa
uniflora var. nicaraguensis Lange; Monotropa uniflora f. rosea Fosberg; Monotropa uniflora
var. variegata Andres (Tropicos 2018).

Wallace (1975) synonymized all of these names, both for North and Central America,
concluding that they represented phenotypic variation within the species. Only Monotropa
uniflora is currently recognized (Tropicos 2018; IPNI 2017; The Plant List 2013).

Identification Issues: Monotropa uniflora in the U.S. and Canada is uniform in appearance. It
is typically stark white (rarely with a slight tinge of pink), and often occurs as dense, many-
stalked clumps, each erect stalk terminating in a single nodding white flower, making it among
the most striking and easily identified wildflowers. Its closest relative, the Asian genus
Monotropastrum, is nearly identical in appearance (Neyland & Hennigan 2004).

The other currently recognized species in this genus, Monotropa hypopitys (Hypopitys
monotropa), is similarly widespread across North America and shares the habitat preference of
thick duff forest floor habitats, so the two occasionally co-occur. These two species share the
highly visible trait of bright, fleshy flowering stalks emerging from the ground with the flowers
in a nodding position, the flowers becoming erect only after fertilization. However, phylogenetic
evidence (Bitartondo and Bruns 2001; Neyland and Hennigan 2004) reveals these two species
not to be closest relatives, and indeed they differ in stigma, nectary, and fruit traits (Wallace
2012), as well as their mycorrhizal symbiont (Bitartondo and Bruns 2001). The most obvious
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field characters distinguishing them are flower number and plant color: Monotropa hypopitys has
multiple flowers per inflorescence stalk, which trait it shares with the rest of the parasitic plants
in the Monotropoideae subfamily of Ericaceae, and it is usually yellow or pink (Wallace 2012).

The stark white coloration of Monotropa uniflora is frequently encountered in holoparasite
inflorescences, reflecting a condition of lack of expression of pigment compounds that otherwise
would be unmasked by the absence of chlorophyll. In western North America, the other species
in Monotropoideae that also have white inflorescences, and also may inhabit the forest floor
habitat alongside M. uniflora, are Pleuricospora fimbriolata, Hemitomes congestum, and
Pityopus californicus (Wallace 2012). These will most resemble M. uniflora as they emerge from
the duff, before anthesis reveals them to have multiple flowers per stalk, with flowers held erect
both in bud and at anthesis. Another white forest floor denizen is the parasitic orchid
Cephalanthera austinae, but this also has multiple flowers per stalk, that are also erect in bud,
and this species has notably more slender, gracile inflorescence stalks than do the holoparasitic
Ericaceae.

Detectability of Monotropa uniflora: This plant, although highly detectable when in bloom,
exists for all but approximately six weeks per year underground. It may not bloom for several
years, and only mature plants in the years that they bloom will be detectable (Klooster and
Culley 2009). The inflorescences quickly dry and turn brown when the seed is mature, reducing
visibility. Decaying inflorescence material of larger plants whose clump of blooms may exceed
10 cm in diameter, may remain detectable until covered by leaf litter in autumn.

Taxonomy:
Unless otherwise cited, the following description is used with permission from the Jepson Herbarium. Jepson Flora Project (eds.)
2018. Jepson eFlora, http://ucjeps.berkeley.edu/eflora/, accessed in 2018. Copyright © Regents of the University of California.

Species In Genus: 2 species: northern hemisphere. Etymology: Greek monos, one, and —tropos,
turn or direction, from the tendency for all the flowers in a cluster of stalks to nod in the same
direction.

Genus Description — Habit: Perennial, mycoheterotrophic herb, non-green, glabrous to glandular-
hairy; roots brittle, main often elongate. Stem: 0. Leaf: 0. Inflorescence: raceme-like or flowers
1; emerging from ground nodding, erect in fruit, persistent after seed dispersal, bracted; pedicel
generally recurved to spreading when anthers open, erect in fruit, jointed to flower, bractlets 1--
2. Flower: sepals generally 5, free; petals generally 5, free, oblong-cup-shaped, +- bulged at
base; stamens generally 10, included, anthers dehiscing by 1 or 2 slits, unawned; nectary lobes
(8)10, +- clasping stamen bases; ovary superior, lines of dehiscence evident, chambers (4)5,
placentas axile. Fruit: capsule, loculicidal, erect, dehiscing tip to base. Seed: many per chamber,
fusiform.

Species Description: Plant white to reddish. 5-30 cm high from base, glabrous. Inflorescence
always with solitary flowers. Flower: sepals +- like petals; style 2--5 mm wide. Chromosome
numbers n=24, 2n=32, 48. eFlora Treatment Author: Gary D. Wallace.

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).
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State Listing G-rank S-rank CRPR | RS FSS NFP SM CA BLM
CA: Not listed | G5 CA:S2 2B.2 Not listed | Not listed Not listed
NV: Not listed NV: Not listed

OR: Not listed OR: Not listed

SWAP: NNHP: NNPS: ORBIC: OCS: JUCN:

Not listed Not listed Not listed Not listed Not listed Not listed

Expanded abbreviations and citations: State Listing=California Endangered Species Act Listing (CDFW 2018b), 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 2018a; NatureServe 2018); S-rank=Subnational (state or province-
level) Conservation Status (CDFW 2018a; NatureServe 2018; NNHP 2017; ORBIC 2016); CRPR=California Rare Plant Rank
(CNPS 2018); RS 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=0Oregon 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: Monotropa uniflora has a discontinuous distribution over the Northern
Hemisphere. According to GBIF (2017), this species occurs in three distinct regions: 1) North
America: ranging from northern California northwards to southeast Alaska, and eastward across
southern Canada to Labrador, descending into most of the eastern U.S. as far south as Florida
and west as Texas; 2) Central-South America: central Mexico south throughout Central America
into Colombia; and 3) Asia: along the Himalayas (Pakistan, India, Nepal, Bhutan, and Sikkim)
eastward through southeast Asia to the Pacific Islands (China, Korea, Taiwan, Japan, and nearby
Pacific Islands) (Wallace 1975). According to Neyland and Hennigan (2004), the closest point
the two New World ranges approach each other is 400 km, and the closest point these approach
to the Asia range is 6,000 km. This disjunct distribution is likely the direct result of past climate
events, particularly sea level and glacial cover shifts that have disconnected a formerly
contiguous range.

The pattern of widely-scattered occurrences is repeated within the North American range of this
species. This pattern is shared by the other parasitic genera, as well as parasitic plants in general,
and may be a result of the compounding effect of concurrent oscillations in distributions of M.
uniflora’s host-plant and host-fungal partners. The obligate dependence of this
mycoheterotrophic species on the coincident abundance of both plant and fungal hosts will
constrain germination and reproductive success and increase the parasitic plant’s rarity (Klooster
and Culley 2009; Tsai and Manos 2010; Beatty and Provan 2011). The result is that this species
will occupy a small portion of apparently appropriate habitat, and may be slow to recolonize
formerly occupied habitat after disturbances (Bitartondo and Bruns 2005; Moola and Vasseur
2004).

Limited genetic studies are available to date. Neyland and Hennigan (2004) and Bitartondo and
Bruns (2005) do not disagree with a single species concept for the North American (north of
Mexico) range of M. uniflora that includes California. It is unlikely that taxonomists do further
splitting out of taxa within this range. However, samples from California populations have not
been included in molecular studies to date, and these populations represent the southern limit in
the western portion of the North American range. Studies based on other species in the Klamath
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bioregion that are also at their southern limit of range, demonstrate that species in this region
tend to harbor a greater overall level of genetic diversity or show genetic types distinct from their
Cascadian counterparts (Steele and Storfer 2006; Brinegar 2016).

Monotropa uniflora is found within three of the Jepson floristic bioregions: North Coast, Outer
North Coast Ranges, and Klamath Ranges (Wallace 2012). Specifically, M. uniflora preferred
habitat is the coastal California “fog belt” forest, with occurrences distributed in a band
bordering the Pacific Ocean, continuous with coastal Oregon populations to the north, and
petering out at Eureka at the south. This distribution is typical of a “Cascadian” element of the
California flora, its habitat being coincident with a portion of the temperate rain forest that
extends into California. The plant is not known to occur inland in the drier bioregions of the
Mendocino NF-Six Rivers NF (Julie Nelson, pers. comm. 2018). Based on a MaxEnt habitat
suitability study (Green Diamond Resource Co., unpublished), most of the high suitability
habitat occurs on Green Diamond Resource Co. property in Del Norte County, but some high
suitability patches lie on Six Rivers NF. These have not yet been ground verified (Goldsworthy
pers. comm. 2018).

Three outlier occurrences (CCH 2017) have been deamed erroneous, and are not included in the
Locations table below. One record ia based on an herbarium specimen collected in 1946 with
locality listed as Tioga Pass in Yosemite National Park. This location is subalpine, well out of
the range and habitat of this species and is likely a label error. Another record is georeferenced in
the Western Klamath Montane Forest, an artifact of only “Del Norte County” being listed for this
1939 specimen. The default Berkeley Mapper solution in this situation is a point marking the
center of the county (CCH 2017). Lastly, a third record is based on a specimen made in 1936 by
Ruby Van Deventer, a prolific collector throughout the region, who lived on a ranch near Fort
Dick. Its locality is listed as “Smith River between Fort Dick and Bear Creek”, a long segment of
that river, the lower third of which is within known M. uniflora habitat. However, the collection
was georeferenced at the upper end of this segment, at the confluence with Bear Creek, in the
Western Klamath Low Elevation Forest, where there are no other observations of M. uniflora at
this time.
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Sources: Distribution: Calflora 2017, CCH 2017, CNDDB 2017. Layers: USDA Forest Service,
Pacific Southwest National Forests: CPAD 2016. California counties: CDF 2009. Basemaps:
California inset map: © 2013 National Geographic Society, i-cubed (Esri 2017a). Main map:
Esri, DeLorme, USGS, NPS (Esri 2012) and Esri, USGS, NOAA (Esri 2017b).
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Locations within California:

Record numbers indicate sites that contain an individual, population, or groups of populations located within % mile of each other, per the California Natural Diversity Database
(CNDDB 2017) definition of Element Occurrences (EOs) in California. Official 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 provided in meters from source have been 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) unless additional citation is given.

Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
1 REDWOOD Humboldt | Eureka CNDDB, Aug-1971 ONLY SOURCE OF Humboldt - 100
ACRES, (4012472) | May 2017 INFORMATION FOR Public Works
EUREKA. (EO1) THIS SITE IS 1971 Department,
COLLECTION BY County of
BAER.
1 Redwood Acres, Humboldt | Eureka CCH, Jan 31-Aug-
Eureka, CA (4012472) | 2017 1971
(HSC2090
5)
2 LITTLE BALD Del Norte | Hiouchi CNDDB, 12-Sep- 7 CLUMPS WITH 103 TRAMPLING DPR- 300
HILLS TRAIL, S (4112471) | May 2017 2009 STEMS OBSERVED IN AND Jedediah
OF THE SMITH (E02) 2009. A 1929 KILDALE HERBIVORY. Smith
RIVER, JUST W COLLECTION FROM Redwoods SP
OF DOUGLAS "SMITH RIVER, 2
PARK. MILES S OF HIOUCHI
BRIDGE" IS ALSO
ATTRIBUTED TO THIS
SITE.
2 Smith River 2 Del Norte | Hiouchi CCH, Jan 4-Jul-1929
miles S of Hiouche (4112471) | 2017
Bridge (DS197347
)
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
3 MILL CREEK Del Norte | Hiouchi CNDDB, 12-Aug- 26 PLANTS OBSERVED | TRAMPLING DPR- 240
TRAIL, W SIDE (4112471) | May 2017 | 2009 IN 2000. 3 CLUMPS AND Jedediah
OF MILL CREEK (EO 3) WITH 34 STEMS IN HERBIVORY. Smith
ABOUT 1.5 2007. 62 STEMS Redwoods SP
MILES OBSERVED IN 2009.
UPSTREAM TWO COLLECTIONS
FROM THE ATTRIBUTED TO THIS
SMITH RIVER. SITE: STEVENS (SN
HSC) DATE UNKNOWN
AND WALLACE (#1249
UC) IN 1973.
3 Mill Creek Trail Del Norte | Childs Hill | CCH, Jan 15-Oct- Del Norte 174
just past foot- (4112461) | 2017 1978 Coast
bridge along right (HSC4521 Redwoods SP
side of trail. Bulk 4)
Collection 138
3 NE Crescent City Del Norte | Hiouchi CCH, Jan 11-Jul-
(near Smith R., (4112471) | 2017 1973
Jedediah Smith (UC148393
Redwoods State 1)
Park); Jedediah
Smith Redwoods
State Park
3 Jedediah Smith Del Norte | Hiouchi CCH, Jan 11-Jul-
Redwoods St. Pk. (4112471) | 2017 1973
NE of Crescent (RSA2557
City near the Smith 78)
River.
3 Jedediah Smith Del Norte | Hiouchi Calflora, 7-Jul-2005 1+ individuals Jedediah 610
State Park (4112471) | May 2017 Smith
(jgr6226) Redwoods SP
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
3 Del Norte Coast Del Norte | Childs Hill | Calflora, 1-Jan-1983 | 1+ individuals Del Norte 1631
Redwoods SP (4112461) | May 2017 Coast
(casp33) Redwoods SP
4 VAN DEVENTER | Del Norte | Hiouchi CNDDB, 19XX-06- ONLY SOURCE OF Unknown 100
RANCH ALONG (4112471) | May 2017 29 INFORMATION FOR
NORTH BANK (EO4) THIS SITE IS UNDATED
ROAD, COLLECTION BY VAN
BETWEEN DEVENTER.
SULTAN CREEK
AND LITTLE
MILL CREEK.
4 Van Deventer Del Norte | Hiouchi CCH, Jan
Ranch along North (4112471) | 2017
Bank Rd. (HSC6692
8)
5 IMMEDIATELY Del Norte | Crescent CNDDB, 1-Jul-2008 | 765 CLUMPS SEEN IN MOST OF THIS | PVT-Green 50
NW OF PELICAN City May 2017 2007. AT LEAST 25 AREA WAS Diamond
BAY STATE (4112472) | (EO 5) CLUMPS SEEN IN 2008, | CLEARCUT IN | Resource Co.
PRISON, ON PRECISE POPULATION | 2007 BUT
BOTH SIDES OF SIZES WERE NOT MANY OF THE
LAKE EARL TALLIED AND PLANTS
DRIVE, ABOUT 6 REPORTED. WERE
MILES N OF AVOIDED
CRESCENT CITY. AND
SURVIVED.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
6 APPROXIMATEL | Humboldt | Holter CNDDB, 13-Aug- S POLYGON: 3 PLANTS | POSSIBLE NPS- 1500
Y 1.9AND 2.2 Ridge May 2017 2009 WITH 15-30 STEMS TREATMENT Redwood NP
AIR MILES NE (4112338) | (EO6) EACH OBSERVED IN AREA FOR
OF GANS 2005, 65 CLUMPS WITH | FOREST
PRAIRIE. EAST 1,429 STEMS (233 RESTORAT-
OF LOST MAN BROKEN) OBSERVED ION PROJECT?
CREEK, W SIDE IN 2007, 14 CLUMPS
OF HOLTER WITH 79 STEMS
RIDGE. OBSERVED IN 2009. N
POLYGON: 1 CLUMP
WITH 35 STEMS
OBSERVED IN 2009.
7 0.8 AIR MILE SW | Humboldt | Blue Creek | CNDDB, 9-Apr-2001 | ONE PATCH LAND IS PVT-Green 2800
OF THE SUMMIT Mtn. May 2017 OBSERVED IN N MANAGED Diamond
OF BLUE CREEK (4112347) | (EO7) COLONY AND TWO FOR TIMBER Resource Co.
MOUNTALIN. OBSERVED IN S PRODUCTION.
COLONY IN 2001.
8 2.8 AIR MILES Humboldt | Orick CNDDB, 1-Aug- APPROXIMATELY 20 NPS- 1200
ENE OF ORICK. (4112431) | May 2017 2000 PLANTS OBSERVED IN Redwood NP
IN THE LADY (EO 8) 2000.
BIRD JOHNSON
GROVE.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.

# (Source) | Observed Manager (ft.)

9 WHISKEY 40, 0.4- | Humboldt | Orick CNDDB, 13-Aug- 2 SPOLYGONS ROAD NPS- 1600
0.8 AIR MILE N (4112431) | May 2017 2009 (UNCLEAR IF THESE CONSTRUCT- | Redwood NP
OF GANS (E0O9) TWO POLYGONS ION/

PRAIRIE. REPRESENT SAME MAINTEN-
SITE): 61 STEMS IN ANCE &
2002, 163 STEMS IN 4 THINNING
CLUMPS IN 2007, 104 PROJECTS.
STEMS IN 2009. 3 N FALLING
POLYGONS: 371 STEMS | DEBRIS AND
IN 2002, 442 STEMS IN HERBIVORY.
11 CLUMPS IN 2007.
INCLUDES FORMER
OCC#10.

10 ALONG BROWN | Humboldt | Fern CNDDB, 2-Jul-2013 | <20 PLANTS IN 2000 THREATENED | DPR-Prairie 800
CREEK, Canyon May 2017 NEAR JUNCTION OF BY Creek
RHODODENDRO (4112441) | (EO11) RHODODENDRON AND | TRAMPLING, Redwoods SP
N AND SOUTH BROWN CREEK TRAIL WORK,

FORK TRAILS, TRAILS. 473 IN 2002. 13 | AND
NE OF THE CLUMPS WITH 288 HERBIVORY.
CONFLUENCE STEMS IN 2007. NO
OF BROWN AND PLANTS ON SOUTH
PRAIRIE FORK TRAIL IN 2007.
CREEKS. 330 STEMS IN 15
CLUMPS IN 2009.
UNKNOWN NUMBER
SEEN ON SOUTH FORK
TRAIL IN 2013.

10 E part of Prairie C Humboldt | Holter CCH, Jan 11-Jul- Redwood NP | 1401
reek Redwoods St. Ridge 2017 1973
Pk. (4112338) | (RSA2557

79)

10
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
11 HEAD OF Del Norte | Requa CNDDB, 12-Aug- NW POLYGON: 5 TIMBER PVT-Green 1300
HUNTER CREEK, (4112451) | May 2017 2015 CLUMPS OF STEMS HARVEST, Diamond
NEAR THE SE (EO 13) OBSERVED IN 2014, 1 THOUGH Resource Co.
END OF POU- IN 2015. MIDDLE SOME PLANTS
OUP RIDGE, 4 POLYGON: 11 CLUMPS | FLAGGED OR
AIR MILES ENE OBSERVED IN 2005, 14 | WITHIN
OF THE MOUTH CLUMPS IN 2007, RIPARIAN
OF THE UNKNOWN NUMBER MANAGE-
KLAMATH IN 2008 & 2009, 61 MENT ZONE.
RIVER. CLUMPS IN 2014, 1 IN TRAMPLING,
2015. SE POLYGON: 3 WIND
CLUMPS IN 2015. THROW,
EROSION.

12 ALONG THE Del Norte | Childs Hill | CNDDB, 12-Aug- 3 POPULATIONS TRAMPLING, NPS- 1000
DEMARTIN (4112461) | May 2017 2009 OBSERVED IN 2000 TRAIL Redwood NP
SECTION OF THE (EO 14) WITH A TOTAL OF 200 | MAINTEN-

COASTAL PLANTS. 4 CLUMPS ANCE, TRAIL
TRAIL, 4 AIR WITH 51 STEMS IN EROSION.

MILES S OF RED
ALDER
CAMPGROUND.

2007. 11 CLUMPS WITH
96 STEMS IN 2009.

11
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
13 5.4 AIR MILES Del Norte | Childs Hill | CNDDB, 26-Jun- NE POLYGON: TIMBER PVT-Green 1600
SSE OF RED (4112461) | May 2017 2015 FLOWERING STALKS HARVEST Diamond
ALDER (EO 15) FROM A PREVIOUS ACTIVITIES IN | Resource Co.
CAMPGROUND. YEAR WERE FOUND IN | AREA ARE
2003, BUT NO LIVE LIKELY TO
STALKS WERE ADVERSELY
OBSERVED; LIKELY AFFECT THIS
EXTIRPATED. 21 SITE.
CLUMPS OBSERVED IN
NW POLYGON AND 2
MIDDLE POLYGONS
COMBINED IN 2014. 1
CLUMP IN SE-MOST
POLYGON IN 2015.
14 BETWEEN LOW Del Norte | Hiouchi CNDDB, 3-Aug- 4 CLUMPS OF STEMS LAND IS PVT-Green 1000
DIVIDE ROAD (4112471) | May 2017 2011 OBSERVED IN 2005 IN MANAGED Diamond
(ROAD 305) AND (EO 16) THE FAR W POLYGON. | FOR TIMBER Resource Co.
SULTAN CREEK, CLUMPS OF STEMS PRODUCTION.
2 AIR MILES W OBSERVED IN 2011 IN PORTION
OF SMITH THE OTHER 4 MAY BE
RIVER, 8 AIR POLYGONS, GOING AFFECTED BY
MILES NE OF FROMNTOS: 11, 1, 5, VEGETATION
CRESCENT CITY. AND 11 SEEN. CONTROL
FOR
TRANSMIS-
SION LINE
CORRIDOR.

12
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.

# (Source) | Observed Manager (ft.)

15 1.1 AIR MILES Del Norte | Hiouchi CNDDB, 1-Jul-2008 10 CLUMPS OBSERVED | POSSIBLE PVT-Green 200
NNW OF THE (4112471) | May 2017 IN 2001. ONLY 1 CHANGE IN Diamond
MOUTH OF (EO 17) CLUMP FOUND IN LIGHT / Resource Co.
PEACOCK 2008. MOISTURE
CREEK, 1/4 MILE REGIME DUE
W OF SMITH TO LOGGING
RIVER, 7 AIR ACTIVITIES.

MILES NNE OF
CRESCENT CITY.

16 ROUGHLY 1 AIR | Del Norte | Hiouchi CNDDB, 11-Aug- 13 PLANTS OBSERVED | TRAMPLING. NPS- 100
MILE N OF THE (4112471) | May 2017 2009 IN 2000. JUNE 2000 Redwood NP
HIOUCHI (EO 18) SURVEY FORM SAYS
BRIDGE, ON A POPULATION WAS
LARGE FLAT LARGER ON
ABOVE THE DISCOVERY, MANY
RIVER'S HIGH BLACKENED
WATER MARK. EMERGENTS, 2

BROKEN STALKS,
CAUSE UNKNOWN. 1
CLUMP WITH 83

STEMS IN 2007. 1
CLUMP WITH 18
STEMS IN 2009.

13
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
17 JEDEDIAH Del Norte | Hiouchi CNDDB, 12-Sep- APPROXIMATELY 75 TRAMPLING, DPR- 160
SMITH (4112471) | May 2017 | 2009 PLANTS OBSERVED IN | CONSTRUCT- | Jedediah
CAMPGROUND (EO 19) 2000. NW POLYGON: 1 ION OF Smith
AND PARK STEM IN 2007, 68 AMENITIES Redwoods SP
HEAD- STEMS IN 2 CLUMPS IN | FOR
QUARTERS, 2009. NE POLYGON: 34 | VISITORS,
HIOUCHL. STEMS IN 2007, 117 CAMPING,
STEMS IN 15 CLUMPS ROAD/CAMPG
IN 2009. S POLYGON: ROUND
36 STEMS IN 2007, 126 MAINTEN-
STEMS IN 11 CLUMPS ANCE.
IN 2009.
17 Del Norte County: | Del Norte | Hiouchi CCH, Jan 18-Jun- Jedediah
Jedediah Smith (4112471) | 2017 1973 Smith
Redwoods St Peak (RSA2557 Redwoods SP
NE of Crescent city 77)
near entrance to
park
17 Jedediah Smith Del Norte | Hiouchi Calflora, 1-Jan-1983 | 1+ individuals Jedediah
Redwoods SP (4112471) | May 2017 Smith
(casp67) Redwoods SP
18 E SIDE OF KINGS | Del Norte | Crescent CNDDB, 29-Aug- 19 PLANTS OBSERVED | POSSIBLY NPS- 150
VALLEY ROAD, City May 2017 | 2001 IN 2001. THREATENED | Redwood NP
1/2 MILE N OF (4112472) | (EO 20) BY
ITS TRAMPLING,
INTERSECTION UTILITY LINE
WITH HIGHWAY MAINTENANC
199. E, AND
ENGLISH IVY
REMOVAL
PROGRAM.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
19 NORTH OF THE Del Norte | High CNDDB, 25-Jul- APPROXIMATELY 4 TIMBER PVT-Green 500
SOUTH FORK Divide May 2017 2002 PATCHES (MAPPED AS | HARVESTING. | Diamond
WINCHUCK (4112481) | (EO21) 2 POLYGONS) Resource Co.
RIVER; OBSERVED IN 2002.
APPROXIMATE-
LY 1.2 AIR
MILES S OF THE
CA/OR BORDER.
20 ALONG A Del Norte | High CNDDB, 25-Jul- 4 CLUMPS OBSERVED CHANGES IN PVT-Green 1500
TRIBUTARY OF Divide May 2017 2013 IN N POLYGON IN 2001. | LIGHT/MOIST | Diamond
ROWDY CREEK, (4112481) | (EO 22) IN 2013, MIDDLE URE REGIME Resource Co.
APPROXIMATE- POLYGON HAD 1 DUE TO
LY 0.5 TO 0.8 AIR CLUMP WITH FEWER TIMBER
MILE W OF THE THAN 10 INDIVIDUALS | HARVEST. 2 S
HEAD OF AND THE S POLYGON POLYGONS
DOMINIE HAD 12 CLUMPS (1 WITHIN
CREEK. CLUSTER) WITH MOST | PROPOSED
CLUMPS CONSISTING TIMBER
OF FEWER THAN 10 HARVEST
STEMS. UNIT,
TRAMPLING.

15
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.

# (Source) | Observed Manager (ft.)

21 BOTH SIDES OF Del Norte | High CNDDB, 7-Aug- POPULATION DIRECT AND PVT-Green 800
ROWDY CREEK, Divide May 2017 2014 NUMBERS ARE FOR INDIRECT Diamond
2.5TO 4 AIR (4112481) | (EO 23) PORTIONS OF EO. N OF | EFFECTS Resource Co.
MILES ENE OF ROWDY CREEK: FROM
THE TOWN OF ABOUT 25 IN 2002, 50+ | TIMBER
SMITH RIVER. CLUMPS IN 2004, HARVEST.

MORE THAN 111 ROAD
CLUMPS IN 2005, 151 IN | CONSTRUCT-
2008, 404 IN 2011, 602 IN | ION,
2014. S OF ROWDY TRAMPLING,
CREEK: 206 CLUMPS IN | LOSS OF
2006,455IN 2012, 1,111 CANOPY, ETC
IN 2014. ALSO
THREATENS.

22 ROUGHLY 2 AIR | Del Norte | High CNDDB, 11-Jul- POPULATION TIMBER PVT-Green 1200
MILES W OF THE Divide May 2017 2014 NUMBERS ARE FOR HARVEST, Diamond
CONFLUENCE (4112481) | (EO 24) PORTIONS OF SITE: <25 | ROAD Resource Co.

OF ROWDY OBSERVED IN 2002, 4 CONSTRUCT-

CREEK AND CLUMPS OBSERVED IN | ION. SOME

COPPER CREEK. 2004 IN NW 1/4 SEC 17, | POPULATIONS
45 CLUMPS IN 2005,24 | WILL BE
CLUMPS IN 2008, 179 ADVERSELY
CLUMPS IN 2014. SITE AFFECTED BY
QUALITY RANGES TIMBER
FROM GOOD TO POOR. | HARVEST

ACTIVITIES.
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Monotropa uniflora L.

Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
23 ROUGHLY 3 AIR | Del Norte | High CNDDB, 11-Jul- POPULATION TIMBER PVT-Green 1200
MILES WSW OF Divide May 2017 2014 NUMBERS ARE FOR HARVEST Diamond
THE (4112481) | (EO 25) PORTIONS OF SITE. 13 | ACTIVITIES, | Resource Co.
CONFLUENCE CLUMPS OBSERVED IN | TRAMPLING,
OF ROWDY 2003, 8 CLUMPS IN BLOWDOWN.
CREEK AND 2004, 3 IN 2005, 47 PLANTS WILL
COPPER CREEK. CLUMPS IN 2008, 90 BE DIRECTLY
CLUMPS IN 2014. SITE AND
QUALITY RANGES INDIRECTLY
FROM GOOD TO POOR. | IMPACTED BY
TIMBER
OPERATIONS.

24 1.3 AIR MILES Del Norte | High CNDDB, 28-Jun- 2 STALKS OBSERVED AREA IS PVT-Green 400
SW OF THE Divide May 2017 2004 IN 2004. 1 STALK MANAGED Diamond
CONFLUENCE (4112481) | (EO27) APPEARED TO BE FOR TIMBER Resource Co.

OF ROWDY HEALTHY, THE OTHER | PRODUCTION,

CREEK AND WAS POSSIBLY DEAD. | BUT PLANTS

COPPER CREEK. ARE
PROTECTED
FROM
DISTURB-
ANCE BY
BUFFER.
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Monotropa uniflora L.

Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.

# (Source) | Observed Manager (ft.)

25 1.7 AIR MILES Del Norte | High CNDDB, 26-Sep- 7 CLUMPS OBSERVED TIMBER PVT-Green 600
ENE OF THE Divide May 2017 2006 IN WPOLYGON AND 2 | HARVEST, Diamond
TOWN OF SMITH (4112481) | (EO 28) CLUMPS OBSERVED IN | BLOWDOWN, Resource Co.
RIVER. E POLYGON IN 2004. 0 EDGE

CLUMPS IN W EFFECTS,

COLONY, 2 CLUMPS IN | DIRECT

E COLONY OF W EXPOSURE,

POLYGON IN 2006. COMPETITION
FROM WEEDY
SPECIES, LOSS
OF FUNGAL
HOST.

26 2.5 AIRMILES E Del Norte | Smith CNDDB, 8-Aug- 77 CLUMPS OF PLANTS | PORTIONS OF | PVT-Green 800
OF PELICAN | Oregon River May 2017 2008 OBSERVED IN 2004; OCCURRENCE | Diamond
BEACH STATE State (4112482) | (EO 29) SITE QUALITY HAVE BEEN | Resource Co.
PARK, "GOOD." 34 CLUMPS MODIFIED BY
IMMEDIATELY S OBSERVED IN 2008; CLEARCUT-

OF THE OREGON SITE QUALITY HAS TING.
BORDER. DECLINED FROM
CLEARCUTTING.

27 1 TO 2 AIR Del Norte | Smith CNDDB, 28-Jul- 7 CLUMPS OF PLANTS TIMBER PVT-Green 250
MILES E OF River May 2017 2015 OBSERVED IN HARVEST, Diamond
PELICAN BEACH (4112482) | (EO 30) CENTRAL PORTION OF | ROAD Resource Co.
STATE PARK, SITE IN 2004. 52 CONSTRUCT-

BOTH SIDES OF CLUMPS OBSERVED ION,
SOUTH FORK THROUGHOUT SITE IN | COMPETITION
WINCHUCK 2015. SITE QUALITY , TRAMPLING
RIVER. RANGES FROM FAIR BY ELK.
TO POOR. SOME PLANTS
LIKELY TO BE
DIRECTLY
IMPACTED BY
HARVEST.
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Monotropa uniflora L.

Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
28 NEAR SOUTH Del Norte | Smith CNDDB, 6-Jul-2015 | POPULATION TRAMPLING PVT-Green 500
FORK River May 2017 NUMBERS FOR BY LOGGING Diamond
WINCHUCK (4112482) | (EO31) PORTIONS OF EQUIPMENT | Resource Co.
RIVER, 2 TO 3 OCCURRENCE: 62 AND LOSS OF
AIR MILES E OF CLUMPS OBSERVED IN | HABITAT DUE
MOUTH OF 2002, 47 LIVING TO LOGGING.
GILBERT CREEK, CLUMPS IN 2003, 33 DIRECT AND
0.3 TO 1 MILE S CLUMPS IN 2006, 6 INDIRECT
OF OREGON CLUMPS IN 2012, 369 IMPACTS
BORDER. CLUMPS OF STEMS IN FROM
2013, 106 CLUMPS IN4 | CLEARCUT
NW-MOST POLYGONS | HARVESTING.
IN 2015.
29 42 AIRMILES E Del Norte | Smith CNDDB, 24-Jul- APPROXIMATELY 5 THE PVT-Green 700
OF PELICAN River May 2017 2007 CLUMPS OBSERVED IN | SURROUNDIN | Diamond
BEACH STATE (4112482) | (EO 32) 2002 AND 3 CLUMPS G LAND HAS Resource Co.
PARK. ABOUT SEEN IN 2007. BEEN
0.6 AIR MILE S CLEARCUT.
OF THE OREGON THREATENED
BORDER. BY REMOVAL
OF HABITAT
AND
EXCESSIVE
LIGHT AND
EXPOSURE.
30 JUST S OF THE Del Norte | Smith CNDDB, 18-Jul- S POLYGON: 2 CLUMPS | DIRECT AND PVT-Green 1100
HEAD OF River May 2017 2007 OF PLANTS OBSERVED | INDIRECT Diamond
GILBERT CREEK, (4112482) | (EO 33) IN 2001, 3 SEEN IN 2007. | IMPACTS Resource Co.
2.1 AIR MILES S 8 CLUMPS IN CENTER ASSOCIATED
OF THE OREGON POLYGON IN 2007. N WITH TIMBER
BORDER. POLYGON: 69 CLUMPS | HARVEST.

IN 2007, NONE FOUND
HERE IN 2009.
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Monotropa uniflora L.

Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
31 FROM DOMINIE | Del Norte | Smith CNDDB, 30-Jun- POPULATIONS AREA IS PVT-Green 1100
CREEK TO 2 AIR River May 2017 2015 OBSERVED IN MANAGED Diamond
MILES W OF THE (4112482) | (EO 34) PORTIONS OF THE FOR TIMBER Resource Co.
CREEK, ABOUT 1 OCCURRENCE: 32+ PRODUCTION.
TO 2.5 AIR CLUMPS OF PLANTS IN | SOME SITES
MILES N OF THE 2002, 321 IN 2004, 20 IN | HAVE BEEN
TOWN OF SMITH 2006, 820 IN 2008, 205+ IMPACTED BY
RIVER. CLUMPS IN 2009, 977 CLEARCUT-
CLUMPS IN 2015. TING.
INCLUDES FORMER
OCCURRENCE #35.

32 IN DOMINIE Del Norte | Smith CNDDB, 28-Jun- ONE CLUMP AREA IS PVT-Green 300
CREEK River May 2017 2004 OBSERVED IN 2004. MANAGED Diamond
CANYON, 1.7 AIR (4112482) | (EO 36) FOR TIMBER | Resource Co.
MILES NNE OF PRODUCTION.

THE TOWN OF
SMITH RIVER.

33 1.5 AIR MILES N | Del Norte | Smith CNDDB, 3-Aug- SEVERAL CLUMPS AREA IS PVT-Green 800
OF THE TOWN River May 2017 2004 OBSERVED IN 2004. MANAGED Diamond
OF SMITH (4112482) | (EO37) FOR TIMBER Resource Co.
RIVER. PRODUCTION.
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Monotropa uniflora L.

Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.

# (Source) | Observed Manager (ft.)

34 APPROXIMATEL | Humboldt | Orick CNDDB, 18-Aug- S POLYGON: 5 CLUMPS | FALLING NPS- 1300
Y 0.3 AIR MILE (4112431) | May 2017 2009 FOUND IN 2007, THERE | DEBRIS, Redwood NP
SSW OF GANS (EO 38) WERE 72 DRY STEMS HERBIVORY.

PRAIRIE, ESE OF LIKELY FROM LAST

ORICK. YEAR AND 1 NEW
ERECT STEM; 2
CLUMPS WITH A
SINGLE STEM EACH
WERE OBSERVED IN
2009. NE POLYGON:
PRESUMABLY
OBSERVED IN 2002, 1
STEM OBSERVED IN
2009.

35 SIMPSON-REED Del Norte | Hiouchi CNDDB, 27-Aug- 2 CLUMPS WITH 22 TRAMPLING DPR- 100
TRAIL, (4112471) | May 2017 2007 STEMS OBSERVED IN AND TRAIL Jedediah
JEDEDIAH (EO 39) 2007. THERE ARE MAINTEN- Smith
SMITH MANY OFF-TRAIL ANCE ARE Redwoods SP
REDWOODS SOCIAL PATHS. POSSIBLE
STATE PARK, TRAMPLING THREAT THREATS.

APPROXIMATE- MAY BE REDUCED BY

LY 2 AIR MILES INCREASED SIGNAGE

NW OF HIOUCHI. ENCOURAGING
VISITORS TO STAY ON
THE TRAIL.

35 Hiouchi (probably | Del Norte | Hiouchi CCH, Jan 18-Apr- Jedediah
the trail in Jed. (4112471) | 2017 1967 Smith
Smith St. Prk.) 6 (RSA2557 Redwoods SP
mi. N of Crescent 76)

City along US 199.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.

# (Source) | Observed Manager (ft.)

36 0.5 AIR MILE SW | Del Norte | High CNDDB, 13-Jul- 62 PLANTS OBSERVED | PLANTS PVT-Green 680
OF THE Divide May 2017 2006 IN 2006. COULD BE Diamond
CONFLUENCE (4112481) | (EO 40) IMPACTED BY | Resource Co.

OF ROWDY NEARBY

CREEK AND GROUND

COPPER CREEK. DISTURB-
ANCE AND
CANOPY
REMOVAL
FROM
PROPOSED
TIMBER
HARVEST
OPERATIONS.

37 1.1 AIR MILES Del Norte | High CNDDB, 12-Jul- 1 SMALL, ISOLATED PLANTS WILL | PVT-Green 826
NE OF Divide May 2017 2006 CLUMP WITH 30 BE IMPACTED | Diamond
CONFLUENCE (4112481) | (EO42) STEMS OBSERVED IN BY TIMBER Resource Co.

OF ROWDY 2006; MANY STALKS HARVEST
CREEK AND BROKEN OR BITTEN ACTIVITIES
SOUTH FORK OFF AND BLACK. AN (SOIL
ROWDY CREEK. ELK TRAIL IS PRESENT | DISTURB-
THROUGH THE ANCE AND
POPULATION. CANOPY
LOCATED WITHIN A REMOVAL).
PROPOSED CLEARCUT
UNIT.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
38 0.7 AIR MILE NE | Del Norte | High CNDDB, 22-Jul- NE POLYGON: 1 POPULATIONS | PVT-Green 400
OF Divide May 2017 2014 CLUMP OBSERVED IN WILL BE Diamond
CONFLUENCE (4112481) | (EO 43) 2006, WITHIN A IMPACTED BY | Resource Co.
OF ROWDY PROPOSED CLEARCUT | TIMBER
CREEK AND UNIT. NW POLYGON: 1 | HARVEST
SOUTH FORK CLUMP IN 2014. SW ACTIVITIES.
ROWDY CREEK. POLYGON: 5 CLUMPS
IN 2014. MIDDLE
POLYGON: 1 CLUMP IN
2014.
39 NE OF GILBERT Del Norte | Smith CNDDB, 6-Jul-2015 | POPULATION DIRECT AND PVT-Green 800
CREEK, 1 TO 2 River May 2017 NUMBERS ARE FOR INDIRECT Diamond
AIR MILES E OF (4112482) | (EO 44) PORTIONS OF IMPACTS Resource Co.
THE MOUTH OF OCCURRENCE: 551 ASSOCIATED
THE CREEK, 3.5 CLUMPS OF PLANTS WITH
AIR MILES NNW OBSERVED IN 2006, 779 | CLEARCUT
OF THE TOWN CLUMPS OBSERVED IN | TIMBER
OF SMITH 2012, 307 CLUMPS HARVESTING,
RIVER. OBSERVED IN 2013, 8 INCLUDING
CLUMPS IN FAR N TRAMPLING
PORTION OF SITE IN BY LOGGING
2015. EQUIPMENT.
40 BETWEEN Del Norte | Klamath CNDDB, 7-Jul-2010 | 7 CLUMPS OF PLANTS SURROUND- PVT-Green 1300
HOPPAW CREEK Glen May 2017 OBSERVED IN N ING LAND IS Diamond
AND TURWAR (4112358) | (EO 45) POLYGON IN 2008 AND | MANAGED Resource Co.
CREEK, 5 AIR 2010. 1 CLUMP FOR TIMBER
MILES ENE OF OBSERVED IN CENTER | PRODUCTION.
THE MOUTH OF POLYGON AND 1
KLAMATH CLUMP OBSERVED IN
RIVER. S POLYGON IN 2008.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
41 BETWEEN Del Norte | Klamath CNDDB, 28-Jul- 1 CLUMP OF PLANTS SURROUND- PVT-Green 1000
HOPPAW CREEK Glen May 2017 2008 OBSERVED IN 2008. ING LAND IS Diamond
AND TURWAR (4112358) | (EO 46) MANAGED Resource Co.
CREEK, 5 AIR FOR TIMBER
MILES E OF THE PRODUCTION.
MOUTH OF
KLAMATH
RIVER.
42 NEAR BEAR Humboldt | Fern CNDDB, 21-Jul- ONLY SOURCE OF DPR-Prairie 100
TRAP ON IRVINE Canyon May 2017 1950 INFORMATION FOR Creek
TRAIL, PRAIRIE (4112441) | (EO47) THIS OCCURRENCE IS Redwoods SP
CREEK A 1950 COLLECTION
REDWOODS BY MEADOWS. NEEDS
STATE PARK. FIELDWORK.
43 0.2-0.4 AIR MILE | Del Norte | Requa CNDDB, 23-Jul- CLUMPS OF PLANTS SURROUND- PVT-Green 1000
W OF HOPPAW (4112451) | May 2017 2012 OBSERVED IN ING LAND IS Diamond
CREEK, 4 AIR (EO 48) POLYGONS GOING MANAGED Resource Co.
MILES E OF FROM THE W TO E: FOR TIMBER
MOUTH OF FIRST POLYGON HAD PRODUCTION.
KLAMATH 7 CLUMPS IN 2010, AREAS NEAR
RIVER, NE OF NEXT 2 IN 2010 AND SOME PLANTS
HOOPA VALLEY 2012, NEXT 1 IN 2010 WILL BE
INDIAN AND 2012, AND THE IMPACTED BY
RESERVATION. FAR E POLYGON HAD CLEARCUT-
2 CLUMPS IN 2010. TING.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
44 1.2 AIR MILES E Del Norte | Hiouchi CNDDB, 1-Aug- 6 CLUMPS OF PLANTS THREATENED | PVT-Green 800
OF THE MOUTH (4112471) | May 2017 2011 OBSERVED IN 2011. BY TIMBER Diamond
OF SULTAN (EO 49) HARVEST Resource Co.
CREEK, E OF ACTIVITIES
SMITH RIVER, AND
ABOUT 8 AIR TRAMPLING.
MILES NE OF
CRESCENT CITY.
45 2.6 AIR MILES Del Norte | High CNDDB, 10-Aug- 11 CLUMPS OF PLANTS | CLEARCUT PVT-Green 1100
ENE OF THE Divide May 2017 2011 OBSERVED IN 2011; PLANNED Diamond
MOUTH OF (4112481) | (EO 50) SOME CONSISTED OF FOR SITE. Resource Co.
ROWDY CREEK, MULTIPLE LOOSE DIRECT AND
W OF COPPER CLUMPS LOCATED INDIRECT
CREEK, ABOUT 4 CLOSE TOGETHER. IMPACTS
AIR MILES E OF ASSOCIATED
THE TOWN OF WITH TIMBER
SMITH RIVER. HARVEST,
LOSS OF HOST
RELATION-
SHIPS.
46 3.7 AIR MILES E Del Norte | Smith CNDDB, 27-Jul- 98 CLUMPS OF PLANTS | THREATENED | PVT-Green 300
OF MOUTH OF River May 2017 2011 OBSERVED IN 2011. BY INDIRECT | Diamond
GILBERT CREEK, (4112482) | (EO 51) IMPACTS Resource Co.
ON S SIDE OF ASSOCIATED
SOUTH FORK WITH TIMBER
WINCHUCK HARVESTING.
RIVER, 1.1 MILES
S OF OREGON
BORDER.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
47 RIDGELINE Del Norte | Smith CNDDB, 20-Jul- 16 CLUMPS OF PLANTS | THREATENED | PVT-Green 1100

BETWEEN River May 2017 2011 OBSERVED IN 2011. BY DIRECT Diamond

DOMINIE CREEK (4112482) | (EO 52) AND Resource Co.

AND SOUTH INDIRECT

FORK IMPACTS

WINCHUCK ASSOCIATED

RIVER, ABOUT WITH TIMBER

2.7 AIR MILES HARVESTING.

NNE OF THE

TOWN OF SMITH

RIVER.
48 BETWEEN BALD | Humboldt | Orick CNDDB, 8-Sep-2009 | 155 STEMS IN 5 TRAMPLING NPS- 1350

HILLS ROAD (4112431) | May 2017 CLUMPS OBSERVED IN | AND Redwood NP

AND LITTLE (EO 53) 20009. HERBIVORY.

LOST MAN

CREEK,

APPROXIMATE-

LY 1.8 AIR

MILES SE OF

BERRY GLENN.
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# (Source) | Observed Manager (ft.)
49 RHODODEN- Humboldt | Ah Pah CNDDB, 30-Jun- 4 CLUMPS WITH 2 TO COULD BE DPR-Prairie 1160
DRON TRAIL Ridge May 2017 | 2014 25 STEMS EACH DAMAGED BY | Creek
NEAR THE (4112348) | (EO 54) OBSERVED IN 2012 ON | TRAIL USE, Redwoods SP
INTERSECTION "CAL BARREL TRAIL" | THOUGH
WITH CAL- WITHIN SECTION 36. TRAIL IS
BARREL ROAD, OBSERVED IN OVERGROWN
PRAIRIE CREEK "SEVERAL LOCATIONS | AND
REDWOODS ALONG PROBABLY
STATE PARK. RHODODENDRON/CAT | LITTLE USED.
HEDRAL TREES
TRAILS BOTH N AND S
OF INTERSECTION
WITH CAL-BARREL
ROAD" IN 2014.
49 Prairie Creek Humboldt | Ah Pah Calflora, 30-Jun- 1 individuals 1165
Redwood State Ridge May 2017 | 2014
Park, (4112348) | (0e7267)
Rhododendron
Trail near the
intersection with
Cal-Barrel Road
49 Prairie Creek Humboldt | Ah Pah Calflora, 1-Jan-1983 | 1+ individuals Prairie Creek
Redwoods SP Ridge May 2017 Redwoods SP
(4112348) | (caspl18)
49 S Fork Tr -- Prairie | Humboldt | Ah Pah Calflora, 2-Jul-2013 1+ individuals Prairie Creek | 761
Creek Redwoods Ridge May 2017 Redwoods SP
SP (4112348) | (wb1194-
2306)
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# (Source) | Observed Manager (ft.)
50 NEAR THE Humboldt | Fern CNDDB, 14-Aug- 1 CLUMP WITH 26-50 TIMBER PVT-Green 850

HEADWATERS Canyon May 2017 2013 STEMS OBSERVED IN HARVEST Diamond

OF THE NORTH (4112441) | (EO 55) 2013. NO CLUMPS ACTIVITIES, Resource Co.

FORK AH PAH OBSERVED IN 2015. POST-

CREEK, HARVEST

APPROXIMATE- CONDITIONS.

LY 0.4 AIR MILE

E OF US 101.

51 N OF THE Del Norte | High CNDDB, 24-Jul- ONE PATCH TIMBER PVT-Green 800
SOUTH FORK Divide May 2017 2013 OBSERVED IN FAR W HARVEST Diamond
WINCHUCK (4112481) | (EO 56) POLYGON IN 2002. 13 ACTIVITIES, Resource Co.
RIVER, CLUMPS WITH 260+ TRAMPLING,

APPROXIMATE- STEMS OBSERVED IN LOSS OF

LY 1.5 AIR REMAINING CANOPY

MILES S OF THE POLYGONS IN 2013. COVER/HABIT

CA/OR BORDER. AT, BLOW
DOWN,
HERBIVORY.

52 W SIDE OF BEAR | Del Norte | High CNDDB, 1-Aug- IN 2013, N POLYGON INDIRECT PVT-Green 500
CREEK, JUST Divide May 2017 2013 HAD 4 CLUMPS WITH IMPACTS Diamond
SOUTH OF (4112481) | (EO 57) 170+ STEMS AND S FROM Resource Co.
WHERE BEAR POLYGON HAD 1 TIMBER
CREEK CROSSES CLUMP. HARVEST
THE CA/OR ACTIVITIES,

BORDER. TRAMPLING,
LOSS OF
PRESENT
HABITAT,
POST-
HARVEST
CONDITIONS.
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53 N OF THE Del Norte | Smith CNDDB, 17-Jul- IN 2013, POPULATION DIRECT AND PVT-Green 800
SOUTH FORK River May 2017 2013 NUMBERS FROM S- INDIRECT Diamond
WINCHUCK (4112482) | (EO 58) MOST TO N-MOST IMPACTS Resource Co.
RIVER, POLYGONS: 14 ASSOCIATED
APPROXIMATE- CLUMPS (<300 STEMS), | WITH
LY 3.4TO 3.6 AIR 16 CLUMPS (<485 CLEARCUT
MILES ENE OF STEMS), 3 CLUMPS TIMBER
THE MOUTH OF (EACH WITH 10 OR HARVESTING
GILBERT CREEK. LESS STEMS), 33 WILL OCCUR.
CLUMPS (<387 STEMS). | SOME PLANTS
IN PATH OF
PROPOSED
ROAD.
54 NEAR HEAD OF Humboldt | Ah Pah CNDDB, 19-Jun- 17 CLUMPS IN TWO E TIMBER PVT-Green 1200
OMAGAAR Ridge May 2017 2015 POLYGONS IN 2014. 10 | HARVEST Diamond
CREEK, ABOUT (4112348) | (EO 59) CLUMPS IN TWO W ACTIVITIES, Resource Co.
1.75 AIR MI W OF POLYGONS AND 9 FUTURE
KLAMATH CLUMPS IN E-MOST ROAD
RIVER, AND 4 POLYGON IN 2015. CONSTRUCT-
AIR MI S OF SITE QUALITY ION.
KLAMATH RANGES FROM GOOD
GLEN. TO POOR.
55 POU-OUP RIDGE; | Del Norte | Requa CNDDB, 1-Jul-2014 | 8 CLUMPS IN W TIMBER PVT-Green 1350
3.75 AIR MILES (4112451) | May 2017 POLYGON AND 5 HARVEST Diamond
NNE OF (EO 60) CLUMPS INE ACTIVITIES IN | Resource Co.
JUNCTION OF POLYGON IN 2014. IMMEDIATE
HWY 169 AND AREA WILL
HWY 101, NEAR IMPACT
HEADWATERS PLANTS.
OF HUNTER
CREEK.
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56 POU-OUP RIDGE; | Del Norte | Requa CNDDB, 25-Jun- 6 CLUMPS IN S TIMBER PVT-Green 1100
4.25 AIR MILES (4112451) | May 2017 2014 POLYGON AND 3 HARVEST Diamond
NNE OF (EO 61) CLUMPS INN ACTIVITIES, Resource Co.
JUNCTION OF POLYGON IN 2014. ROAD
HWY 169 AND CONSTRUCT-
HWY 101, SW ION. TIMBER
SIDE OF HARVEST
HUNTER CREEK. LIKELY TO
ADVERSELY
IMPACT
POPULATION.
57 VICINITY OF Del Norte | Childs Hill | CNDDB, 30-Jun- 14 PLANTS SEEN IN TIMBER PVT-Green 1600
WEST FORK (4112461) | May 2017 2014 2014. HARVEST Diamond
HUNTER CREEK; (EO 62) ACTIVITIES IN | Resource Co.
ABOUT 1.2 AIR IMMEDIATE
MI E OF WILSON AREA WILL
CREEK RD AND ADVERSELY
5 AIR MI WSW AFFECT
OF PIGEON PLANTS
ROOST SPRING. UNLESS
MITIGATION
IS APPLIED.
58 VICINITY OF Del Norte | Childs Hill | CNDDB, 9-Jul-2014 | 1 CLUMP IN S TIMBER PVT-Green 900
WEST FORK (4112461) | May 2017 POLYGON AND 13 HARVEST Diamond
HUNTER CREEK; (EO 63) CLUMPS INN ACTIVITIES IN | Resource Co.
ABOUT 2.2 AIR POLYGON. SITE IMMEDIATE
MI E OF WILSON QUALITY OF S AREA WILL
CREEK RD AND POLYGON GIVEN AS ADVERSELY
4 AIR M1 SW OF "POOR" WHILE SITE AFFECT
PIGEON ROOST QUALITY OF N PLANTS
SPRING. POLYGON IS "FAIR." UNLESS
MITIGATION
IS APPLIED.
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59 VICINITY OF Del Norte | Childs Hill | CNDDB, 10-Jul- 4 CLUMPS IN 2014. TIMBER PVT-Green 1000
WEST FORK (4112461) | May 2017 2014 HARVEST Diamond
HUNTER CREEK, (EO 64) ACTIVITIES, Resource Co.
ABOUT 2 AIR MI THOUGH
E OF WILSON PLANTS ARE
CREEK RD AND WITHIN
4.2 AIR MI WSW RIPARIAN
OF PIGEON MANAGE-
ROOST SPRING. MENT ZONE.
60 VICINITY OF Del Norte | Childs Hill | CNDDB, 8-Jul-2014 TIMBER PVT-Green 1200
WEST FORK (4112461) | May 2017 HARVEST Diamond
HUNTER CREEK, (EO 65) ACTIVITIES IN | Resource Co.
ABOUT 1.65 AIR IMMEDIATE
MI E OF WILSON AREA WILL
CREEK RD AND LIKELY
4.4 AIR MI WSW ADVERSELY
OF PIGEON AFFECT
ROOST SPRING. PLANTS.
61 VICINITY OF Del Norte | Childs Hill | CNDDB, 2-Aug- 7 CLUMPS OBSERVED TIMBER PVT-Green 1300
WEST FORK (4112461) | May 2017 2011 IN 2011. SITE MAY HARVEST, Diamond
HUNTER CREEK, (EO 66) HAVE ALSO BEEN GRAZING, Resource Co.
ABOUT 1.45 AIR OBSERVED IN 2012 TRAMPLING.
MI E OF WILSON BUT DATA IS SITE IS
CREEK RD & 4.55 UNCLEAR. WITHIN A
AIR MI WSW OF HARVEST
PIGEON ROOST UNIT SLATED
SPRING. FOR
CLEARCUT

(2011).
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62 BOTH SIDES OF Del Norte | High CNDDB, 30-Jul- 63 CLUMPS OBSERVED | TIMBER PVT-Green 600
LITTLE MILL Divide May 2017 2015 N OF THE CREEK IN HARVEST Diamond
CREEK AND E (4112481) | (EO 67) 2014. 147 CLUMPS AND ROAD Resource Co.
OF THE SMITH OBSERVED S OF THE CONSTRUCT-
RIVER, ABOUT 1 CREEK IN 2015. SITE ION IN
TO 2.3 AIR QUALITY RANGES IMMEDIATE
MILES E OF FROM POOR TO GOOD. | AREA LIKELY
HWY 101. TO
ADVERSELY
AFFECT
POPULATION.
63 SOUTH OF LOW Del Norte | High CNDDB, 6-Aug- 29 CLUMPS INW TIMBER PVT-Green 1200
DIVIDE ROAD Divide May 2017 2014 POLYGON AND 1 HARVEST Diamond
ABOUT 2 ROAD (4112481) | (EO 68) CLUMP IN E POLYGON | ACTIVITIES IN | Resource Co.
MILES E OF IN 2014. SITE QUALITY | IMMEDIATE
ROWDY CREEK OF W POLYGON IS AREA LIKELY
AND 1.5 AIR 'FAIR' WHILE SITE TO
MILES NW OF QUALITY OFE ADVERSELY
HIGH DIVIDE POLYGON IS 'POOR". AFFECT
BENCHMARK. POPULATION.
64 JUST N OF Del Norte | High CNDDB, 23-Jun- 1 CLUMP OBSERVED TIMBER PVT-Green 300
ROWDY CREEK Divide May 2017 2014 IN EACH OF THE TWO HARVEST Diamond
ABOUT 1.5 AIR (4112481) | (EO 69) W POLYGONS IN 2014, | ACTIVITIES IN | Resource Co.
MILES NE OF 100 CLUMPS IMMEDIATE
WHERE LOW OBSERVED IN LARGE AREA LIKELY
DIVIDE ROAD E POLYGON IN 2014. TO
CROSSES ADVERSELY
CREEK. AFFECT
POPULATION.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager (ft.)
65 ABOUT 1.4 AIR Humboldt | Ah Pah CNDDB, 5-May- 12 CLUMPS OBSERVED | TIMBER PVT-Green 1085
MILES S OF DEL Ridge May 2017 2015 IN 2015. HARVEST. Diamond
NORTE COUNTY (4112348) | (EO 70) PLANT Resource Co.
LINE AND 1.75 PROTECTION
AIR MILES W OF MEASURES
KLAMATH WILL BE
RIVER. IMPLEMENT-
ED FOR THIS
POPULATION
TO MINIMIZE
DIRECT
IMPACTS.
66 ABOUT 0.5 AIR Del Norte | Requa CNDDB, 26-Jun- 14 CLUMPS OBSERVED | TIMBER PVT-Green 850
MILE W OF (4112451) | May 2017 2015 IN 2015. HARVEST Diamond
WEST FORK (EO71) ACTIVITIES. Resource Co.
HUNTER CREEK
AND 3 AIR
MILES NE OF
TREES OF
MYSTERY.
67 ABOUT 1.3 AIR Del Norte | Requa CNDDB, 26-Jun- 1 CLUMP WITH TIMBER PVT-Green 1040
MILES W OF (4112451) | May 2017 2015 APPROXIMATELY 30 HARVEST Diamond
WEST FORK (EO 72) STEMS OBSERVED IN ACTIVITIES. Resource Co.
HUNTER CREEK 2015.
AND 3 AIR
MILES NE OF
TREES OF
MYSTERY.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.

# (Source) | Observed Manager (ft.)

68 ABOUT 1 AIR Del Norte | Smith CNDDB, 17-Jun- 20 CLUMPS OF PLANTS | TIMBER PVT 300
MILE NE OF River May 2017 2015 OBSERVED IN 2015. HARVEST
WINSTON (4112482) | (EO 73) ACTIVITIES,

CORNERS AND HABITAT

0.4 AIR MILE N ALTERATION.
OF HWY 101, W

OF DOMINIC

CREEK.

1 REDWOOD Humboldt | Eureka CNDDB, Aug-1971 ONLY SOURCE OF Humboldt - 100
ACRES, (4012472) | May 2017 INFORMATION FOR Public Works
EUREKA. (EO1) THIS SITE IS 1971 Department,

COLLECTION BY County of
BAER.
1 Redwood Acres, Humboldt | Eureka CCH, Jan 31-Aug-
Eureka, CA (4012472) | 2017 1971
(HSC2090
5)

2 LITTLE BALD Del Norte | Hiouchi CNDDB, 12-Sep- 7 CLUMPS WITH 103 TRAMPLING DPR- 300
HILLS TRAIL, S (4112471) | May 2017 2009 STEMS OBSERVED IN AND Jedediah
OF THE SMITH (E02) 2009. A 1929 KILDALE HERBIVORY. Smith
RIVER, JUST W COLLECTION FROM Redwoods SP
OF DOUGLAS "SMITH RIVER, 2
PARK. MILES S OF HIOUCHI

BRIDGE" IS ALSO
ATTRIBUTED TO THIS
SITE.
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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 Record | CNDDB | Non- Recent | Historic | Most EOs/ Total
Forest #s (from | EOs CNDDB | (seenin (notseen | Recent | Recs. Records
System Locations Records | Past20 inpast 20 | gpg, (5 mile on NFS
(NFS) lands | table yrs) yrs) buffer) | 1ands
above)
Angeles: - ) ) ) ) B B 0
Cleveland: - B - - - - - 0
Eldorado: - B B B B - - 0
Inyo: B ) ) ) ) B B 0
Klamath: - B B B B - - 0
Lake Tahoe - - - - - - - 0
Basin MU:
Lassen: - B B B B - - 0
Los Padres: - B B B B - - 0
Mendocino: - B B B B - - 0
Modoc: B ) ) ) ) B B 0
Plumas: - B B B B - - 0
San - - - - - - - 0
Bernardino:
Sequoia: B ) ) ) ) B B 0
Shasta- - - - - - - - 0
Trinity:
Sierra: B ) ) ) ) B B 0
Six Rivers: - - - - - - 56 0
Stanislaus: - B B B B - - 0
Tahoe: B ) ) ) ) B B 0
Totals: N/A 0 0 0 N/A N/A 56 0

Demographic and Population Trends: It is important to begin by noting that the true
population size of Monotropa uniflora is always inaccurately estimated as a result of several
factors. First, estimates are based on the above ground parts, which are clumps of flowering
stalks (large individuals can produce over 100 crowded-together flowering stalks in a good year);
by using the flowering clump, there is a small underestimate if multiple individuals are growing
adjacent to each other. Second, M. uniflora grows underground for an unknown number of years
before flowering, so juveniles are not counted in surveys, which will create a significant
underestimate if this species requires several years to reach flowering stage (this aspect of
Monotropa life history is currently unknown). Third, mature individuals will reduce or forego
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flowering periodically, especially in dry years (Klooster and Culley 2009), leading to a
significant source of both underestimation and apparent population size fluctuation. Fourth,
because this species is visible above ground for only about six weeks per year, any census taken
out of its flowering time, or on the shoulder of flowering, will report an erroneous population
extirpation or fluctuation in numbers. For these reasons, a large amplitude of reported numbers
of “flowering clumps” should be expected for each population, and some means of controlling
for this effect in census studies is needed to accurately identify year-to-year trends. Possibly for
these reasons, reported population numbers appear to fluctuate, with no discernable trend at this
time.

For M. uniflora, population sizes are typically small, an observation of more than a few dozen
flowering clumps is unusual throughout this species’ range (A. Colwell pers. comm. 2018). Most
reported CNDDB (2017) records follow this pattern, with 1 to a few dozen plants (clumps)
reported per site, with year-to-year fluctuations within a small range. Among the California
reports, there are 11 very large (greater than 100 flowering clumps reported) populations
recorded. All of these are reported by Green Diamond Resource Company, the five largest of
which are: Element Occurrence (EO) 5 (765 clumps reported in best year), EO 23 (602), EO 31
(369), EO 34 (977), and EO 44 (779). These numbers suggest that this region provides very good
habitat for this species. Sanville and Hayashi (2015) report that this species is abundant in
northwest California. The clump numbers reported on all of these sites fluctuate dramatically
from year to year, which could be natural variation in response to weather, or could be a result of
timber harvest activity these sites, but the CNDDB reports do not allow any temporal
relationship between flowering plant numbers and harvest dates to be inferred.

Not only have the largest populations been recorded on Green Diamond Resource Company
(GDRCo) land, but this same landowner has reported the majority of the records as well (50/79
EOs). This is in part because a large portion of the range of this species and its primary habitat is
on GDRCo land, with a smaller portion (16 EOs) occurring on federal and state park lands
(CNDDB 2018).

Life History: The seeds of Monotropa uniflora are tiny and dust-like, averaging 0.6-0.8 mm
long, by 0.12-0.15 mm wide (Olsen 1980). They have a reticulate surface and hollow ends that
could aid in wind or water dispersal. They contain a two-celled embryo surrounded by 10-14
endosperm cells provisioned with small amount of carbohydrate stored in cell walls (Olsen
1980). This strategy of producing tiny seeds in large numbers is known as “prolific
microspermy”’, and is a common feature of heterotrophic plants (Bidartondo and Bruns 2005).
The strategy, apparently quite successful, is to saturate the surrounding soil with seed, thus
ensuring contact with fungal mycelia. The consequent vulnerability is that the embryo is poorly
provisioned, and therefore must develop specialized germination requirements, such as being
colonized and fed by a fungus (Olsen 1980), which has been shown to be the case for M. uniflora
(Bidartondo and Bruns 2005).

Once germinated, Monotropa uniflora continues to perennate as a lumpy ball of fleshy, brittle
roots (Bitartondo and Bruns 2005) entirely ensheathed in a fungal mat, although the root tips are
not actually penetrated by the symbionts (Leake 1994). This root mass is perennial (but of
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unknown lifespan). It is fed throughout its life by a fungal host, and indirectly, by the trees with
which the fungus is a symbiont (Bjorkman 1960; Furman 1966) and is thus a “cheater” in a
system of robust mutualists (Bitartondo and Bruns 2002). When the root mass reaches sufficient
size, one or more succulent, pallid (or faintly tinged pink) flowering stalks will develop
adventitiously from its surface and elongate until each holds a single flower 5-10 (-30) cm above
leaf litter (Bidartondo and Bruns 2005; Leake 1994). The flowers are also white, or rarely tinged
pink, emerging in a nodding position until after fertilization, at which point the developing ovary
will become erect. The flowers are not known to be fragrant, but they do produce nectar, with
production highest in late morning and early afternoon (Klooster & Culley 2009). Flowering
season is irregular throughout the range of this plant, with each North American population
typically blooming over the same 2 to 3 week period each year between late June through early
October. In California the flowering time is June through August, sometimes into September
(CNPS 2018). In northern California this period is late June to July, with developing fruits and
stalks turning brown and persisting for a few more weeks (GDRCo 2016). The seed is released
through slits in the side of the drying capsule. The stems turn black after rains begin and mostly
deliquesce soon after (Colwell pers. obs.).

Pollination ecology studies on eastern U.S. M. uniflora by Klooster and Culley (2009) found the
following: This species is specialized for animal pollination, primarily by Bombus spp.,
sometimes with buzz pollination behavior, and to a lesser extent by Syrphid flies (Syrphidae),
and Halictid bees (Halictidae). This species is also an obligate outcrossed, as flowers exhibit
approach herkogamy (stigma presented above anthers) and pollinator exclusion experiments
showed 1.4% fruit set by unassisted self-pollination, 20.4% fruit set with manual self-pollination.
Upon fertilization, flowers assume an erect orientation, producing dry capsules that possess large
numbers of small seeds (Wallace 1975) with wing-like appendages for wind dispersal (Olsen
1980).

Klooster and Culley (2009) found the reproductive output of M. uniflora in eastern U.S.
populations to be highly variable year to year, with a substantial role played by moisture and
temperature in that drought years show a notable decline in reproductive output (both reduced
stem and flower production and elevated flower abortion rate, with no mature fruit produced in
dry years in some populations). Fewer than 20% of individuals were found to bloom every year
of a three-year study, and 87% having at least on year of non-flowering during a three-year
study, and individual plants were observed to have large variation in numbers of stems year to
year (from 0 to many). The same study found strong flower and fruit loss to herbivory, especially
of seed predation after fertilization, by stem-boring lepidopteran larvae, accounting for 71-81%
of total herbivory. In contrast, Uehara and Sugiura (2017) found viable seed of the related
species Monotropastrum humile in the fecal pellets of insects that had been foraging on the
fleshy fruits, indicating a pathway for insect dispersal.

Diversity: Monotropa uniflora was placed within the genus Hypopitys (as H. uniflora) by
Crantz in 1766, but subsequent taxonomists have treated Hypopitys as a species within
Monotropa per Linnaeus’ concept (Wallace 2012). Recent molecular studies give strong
evidence for paraphyly of Monotropa, with M. hypopitys being a distinct lineage (Bitartondo and
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Bruns 2001; Neyland and Hennig 2004). Therefore, usage is beginning to shift back to
acceptance of the genus name Hypopitys for the lineage consisting of M. hypopitys populations
(Tropicos 2018; ITIS 2017), with Monotropa uniflora retaining its name (Wallace 2012) and
other potential taxa within that lineage remaining under evaluation (Tropicos 2018).

Although Wallace (1975) concluded that the various recognized species, subspecies and varieties
of Monotropa (aside from M. hypopitys) were in fact simply manifestations of phenotypic
plasticity within a single species, Neyland and Hennigan in (2004) applied cladistic analysis of
DNA sequences of a small set of samples representing the three disjunct ranges of this species (3
North America, 1 Central America, 1 Asia) to assess the validity of this conclusion. They utilized
a 570 base pair segment of the large ribosomal RNA subunit (26S) that was known to be
informative for this group. Their results indicate that Monotropa uniflora throughout its global
range is monophyletic, but with the nearest relative being the Asian genus Monotropastrum, not
Monotropa hypopitys. Neyland and Hennigan found little divergence between their North
Carolina, Louisiana, and Oregon samples, but found sufficient divergence between these and the
Costa Rican and the Japanese samples to suggest that there is significant evolutionary divergence
between these three ranges of the species, potentially enough to justify interspecific or
intraspecific distinctions. Bitartondo and Bruns (2001) had earlier used a DNA sequence from
the plastid rps2 gene, and from the nuclear non-transcribed spacer region of the ribosomal RNA
gene for two North American samples, a Japanese sample and Asian Monotropastrum sample
and obtained an identical result. Proposals for taxonomic revisions based on DNA findings await
studies with more robust sampling across the species’ ranges.

Habitat: Monotropa uniflora appears to be consistent in habitat preference throughout its global
range, inhabiting mesic woodlands with a thick duff layer, its occurrences increasing in elevation
with decreasing latitude, thus tracking temperature and moisture requirements (Neyland and
Hennigan 2004). In its North American range, it inhabits a diverse array of moist, low elevation
forests of conifer, mixed conifer-hardwood, or hardwood. In western North America it may be
associated with Abies, Pinus, or Quercus forests (Wallace 2012). In eastern North America, it is
often found in mixed hardwood, Quercus- or Fagus-dominated forests (Yang and Pfister 2006;
Klooster and Culley 2009), especially old-growth (Moola and Vasseur 2004). In northern boreal
forests of Canada, it may be found in mixed conifer-hardwood or Betula papyrifera-dominated
forests (Young et al 2002). In Central America, it is found in similarly mesic, forested habitats
but at montane elevations of 950-3400 m, in Quercus or Abies religiosa forests (Wallace 1975).
In California, it inhabits broad-leafed upland forest and North Coast coniferous forest (CNPS
2018), and occurs in the Smith, Mad-Redwood, and Lower Klamath watersheds where it is often
found under redwoods or western hemlock at elevations of 30-2800° (CNDDB 2018). On Green
Diamond Resource Company (GDRCo) lands within this region, M. uniflora is found in forests
dominated by Douglas-fir, western hemlock or redwoods, but always with some Douglas-fir in
general vicinity. On one site, it was found in a Monterey pine-dominated stand, with very little
Douglas-fir present. On GDRCo lands, this species is generally found in areas with a relatively
open understory, closed canopy and a well-developed litter layer (Green Diamond Resource
Company Botanical Project Summary Report, 2016). Moneses can occur under dense
Polystichum munitum cover, but in late seral stage understory with dense cover it is both harder
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to detect and possibly less frequent. Within its most preferred habitat it is found most frequently
in bottomland forest, in nearly every timber unit in that habitat, but also occurs midslope and
sometimes even on ridges. In less preferred habitat (in southern Del Norte County, or farther
away from the coast), it gets less frequent and found only in bottomland habitat until it peters out
altogether (Goldsworthy pers. comm. 2018).

Although the tree associates in a given area are important to note as they are the ultimate source
of the carbon that Monotropoid parasites require (Bjorkman 1960; Furman 1966), and host tree
density has been shown to be a predictor of the range of other parasitic plants (Tsai and Manos
2010), the key organism in this three-way relationship is the fungal mycorrhizal intermediate,
and habitat requirements of Monotropa (moisture, duff thickness, canopy conditions) may in fact
reflect habitat requirements of the fungal host (Batty et al. 2001; Young et al. 2002). The fungal
component of the habitat is critical because Monotropa is highly specific about what fungus it
parasitizes, only associating with members of the basidiomycete family Russulaceae, showing
absolute fidelity to a cluster of closely related species (Russula brevipes, R. cremoricolor, R.
postiana, R. integra, and Lactarius theiogalus) throughout its range (Bitartondo and Bruns 2001,
2002), and only germinating in the presence of these fungi (Bitartondo and Bruns 2005). Its
relationship with Russulaceae has been confirmed, with some additional variation in fungal
associates and habitat type documented: eastern North American populations of Monotropa
uniflora have a slightly wider host range within the same clade of Russulaceae fungi than do
western North American ones (Yang and Pfister 2006), and in boreal forests, hypogeous
members of the Russulaceae (Martellia and Gymnomyces) are the confirmed hosts (Young et al.
2002).

Habitat Status or Trend: The coastal temperate rainforest to which M. uniflora appears to be
restricted in California appears to be largely under private ownership, particularly by Green
Diamond Resource Company. These lands are dedicated to timber harvest. Although the
company surveys for this species and surveyors’ field records indicate that at least one M.
uniflora occurrence in each timber harvest unit is being protected from harvest, 61 of 81 element
occurrences are reported to be in fair or poor condition, with “logging” and related activities
listed as the primary threat in 70 EOs, so threat to future health of these populations under timber
harvest warrants further may be significant. Logging activities have various adverse effects on
this plant: disturbance of the soil adversely impacts its fungal host, removal of host trees will
remove a nutrition and shade/humidity source both for M. uniflora and its fungal host,
fragmentation of habitat will disrupt M. uniflora’s apparent ability to disperse into nearby forest
(Moola and Vasseur 2004), although thinning timber in lieu of clearcutting may be tolerable to
this species (Bailey et al 1998). In three occurrences, non-native plants were listed as a threat,
and Moola Vand Vasseur (2004) concur that non-native density is another aspect of secondary
forest post-timber harvest that may preclude colonization by late seral restricted species such as
M. uniflora.

Cheri Sanville (formerly Green Diamond Resource Co., now CDFW) wrote on March 2, 2018:
“This species is definitely restricted by forest type, fog, precipitation in general and likely some
additional factors. I think it is quite apparent that this species is more affiliated with the Pacific
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Northwest and it sweeps down into CA where the forest conditions are similar. This contributes
to my concern for conservation of this species in CA as it is at the southern extent of its’ range,
and that range is further constricted to a very mesic forest type that is predominately in private
industrial forest management. Plus, the species cannot exist without the fungal symbiont which is
more specific in CA by fungal species and tree host species (see Martin Bidartondo’s work). We
[Sanville and Hayashi 2015; Green Diamond Resource Company] believe we have observed
some relationship between residual tree retention and species presence and lean on work that
shows how mycorrhizal fungi can be ‘life boated’ into a regenerating stand. This would add to
the importance of leaving residual trees on the landscape where Monotropa uniflora is directly
impacted to help ensure that it can return once the stand matures enough.”

A generalized threat to the California coastal rainforest, and to the quality of M. uniflora habitat,
may be regional drying associated with climate warming. A key element of the moisture regime
in these forests is summer fog. Johnstone and Dawson (2010) have reported that summer fog has
been declining in this region for some decades. Drier forests are also more susceptible to
wildfire, so community type conversion and retreat north of this species may be a long-term
consideration to its status.

Capacity for the Species to Disperse: The fruits of M. uniflora are initially fleshy but dry
upon maturity and open via longitudinal slits to release the seed for abiotic dispersal of wind or
water. Uehara and Sugiura (2017) found that insect predation on the fleshy stage of fruits of the
closely-related Asian species Monotropastrum humile, led to dispersal via fecal pellets of viable
seeds, so two pathways of dispersal are possible. No studies have come to light about distance of
dispersal, although dispersal while in the gut of insects can be long distance (Uehara and Sigiura
2017). The seeds are tiny, “dustlike” and numerous. Monotropastrum humile contains 937 +/-
117 per capsule. The strategy of producing large numbers of small seed is thought to facilitate
encounters host fungi via saturation of the soil rhizosphere where the fungi scavenge. However,
as discussed above, this species is obligately dependent on tapping into a mutualism between
plants and fungi, and the species is highly specialized to parasitize only one or a few closely
related species of fungi, significantly narrowing its niche within the forest floor environment and
reducing its ability to successfully disperse. In California, M. uniflora was found to be usually
associated with Russula brevipes (a complex of closely related forms that are typically associated
with conifers but may associate with oaks), and less often with Russula vesca (which is
associated with deciduous hardwoods in Europe and North America) (Bidartondo and Bruns
2005). Both of these fungi are relatively common species.

As discussed above under Life History, M. uniflora is primarily outcrossing and its primary
pollinators are Bombus spp. (Klooster and Culley 2009). Within its primary habitat of closed
canopy forest, low light and low herbaceous layer and consequently low flower cover (Moola
and Vasseur 2004), it provides an ecosystem service to insects, both as pollinators and predators.
Fragmentation of habitat will affect both the level of genetic diversity from outcrossing and the
ability of dependent insects to find this plant to forage on.

Moola and Vasseur (2004) found in a study of post-clearcut forests in Nova Scotia, that M.
uniflora was only present in late seral stand age class (100-165 years old), and not present
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younger age classes of secondary forest, despite being present in adjacent forest. They inferred
that either this species has habitat requirements only available in late-seral forest, or that it is
vulnerable to local extinction during clear cut, and slow re-colonization.

Threats: Activities related to timber harvest are the most frequently listed threat in the
occurrences of this species (70 out of 79 EOs). This is a result of most of the detection reports
having been made by timber company botany survey crews, who are doing targeted surveys of
this plant. However the relationship is not accidental, as the preferred habitat of M. uniflora is
low slope, low elevation forest that is predominantly under timber cultivation in the region where
M. uniflora occurs. In contrast, foot traffic, trampling, trail building or social trails, and in one
instance, visitor center construction, are the treats listed for the 16 EOs that occur on park and
preserve lands (CNDDB 2018).

Monotropa uniflora is considered a late-seral species, requiring closed canopy and thick duff
habitat. A study of a time series of post-clearcut forests in Nova Scotia found that this species did
not appear any but the late seral stage plots (100-165 years), even though it was present in low
frequency in late-seral stage forest adjacent to secondary succession study plots, making them
susceptible to local extinction or severe reductions in population size after clear-cutting (Moola
and Vasseur 2004). A study in Pacific NW found this species to be more tolerant of the practice
of forest thinning for timber (Bailey et al. 1998).

A timber company policy of creating buffer around observed clumps of M. uniflora (Green
Diamond Timber Company report) reduces the destructive impact of soil disturbance on the host
fungus and preserves the tripartite relationship between the parasite, fungus and adjacent tree
host. Some EO reports of occurrences were in previously harvested timber areas, so the ability of
M. uniflora to survive a timber harvest via existing seedbank or from recolonization from
adjacent forest is confirmed, although the data reviewed for this profile do not allow
interpretation of its relative abundance prior/post timber harvest. From what we know of its host
requirements, it is clear that replanting host species or “life boating” of existing host trees in
cleared areas would be crucial to successful regeneration of a Monotropa population (Bailey et
al. 1998; Moola and Vasseur 2004; Sanville, C. pers. comm. 2018).

A subtler, but more pervasive threat to the persistence of populations of M. uniflora in California
is a regional shift in climate to drier conditions. Monotropa uniflora inhabits moist forests that
have a thick duff layer. This habitat requirement is likely in large part a requirement of the host
fungus (Batty et al. 2001). Documented loss of moisture in Pacific coastal forests due to global
warming in the form of reduced summer fog in the last century (Johnstone and Dawson 2010)
may have significant impact on canopy density, duff generation and overall moisture of the
ecosystem.
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Additional Considerations at the Forest Level: Habitat amount and juxtaposition of both the
species and habitat locations.
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