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Plant Species Evaluation Form
Asplenium septentrionale (L.) Hoffm.
NORTHERN SPLEENWORT
Family: Aspleniaceae
(CNPS 2018)

PLANTS Symbol: ASSE
(USDA 2018)

Calif. Endemic: No
(CNPS 2018)

Synonyms/Other Names: Linnaeus first described this plant as Acrostichum septentrionale

(1753), from European material. Hoffman (1795) revised Linnaeus’ concept, creating Asplenium
septentrionale (L.) Hoffman, which is the currently accepted name. The following names have
since been applied to this fern, in all or part of its range, but are now synonymized: Acropteris
septentrionalis (L.) Link, Amesium sasaki Hayata, Amesium septentrionale (L.) Newman,
Asplenium sasakii (Hayata) Makino & Nemoto, Asplenium sasaki Hayata, Asplenium
septentrionale var. sasakii (Hayata) C. Chr., and Asplenium septentrionale subsp. caucasicum
Fraser-Jenk. & Lovis (Tropicos 2018; Wagner et al. 1993).

Identification Issues: In North America, A. septentrionale is a distinctive fern species, with its

tuft of narrow, linear fronds that are irregularly forked near the tips (Hoffman 1653; Wagner et
al. 1993). Because of its resemblance, at a distance, to a tuft of grass, it is easily overlooked
(Emory 1970; Wagner et al. 1993). Close inspection, however, will reveal the forked pinnae
reminiscent of the stag-horn fern, and, in summer, a fuzz of brown sori will line the underside of
the frond tips (Wagner et al. 1993), two features not likely to be mistaken for grass or any other
monocot.

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.

Genera In Family: 1 or 2 genera (most segregates now subsumed in Asplenium). Popular in
horticulture. Family description: Habit: Rhizome-scale cells with lateral walls dark brown to +black, surficial walls clear. Leaf: stipe x-section with 1 X-shaped or 2 back-to-back C-shaped
vascular strands; segment veins generally free. Sporangia: in linear [to oblong] sori along veins;
indusia linear, opening away from veins; stalk cells in 1 row; spores elliptic, winged.
Species in Genus: 700 species: worldwide, especially tropics. Etymology: Asplenium: Greek:
spleen; septentrionale: Latin: northern.
Genus Description – Habit: Plant in soil or on rocks; rhizome generally short-creeping to erect.
Leaf: often tufted, generally glabrous; rachis often +- winged; blade simple or 1[many]-pinnate
or forked; pinnae often more developed acroscopically, often without obvious midrib. Sporangia:
indusia persistent, covering sori when young, later reflexed.
Species Description – Leaf: simple or 1--2-forked, many, densely clustered, 5--15 cm, grass-like;
stipe 2.5--12 cm, +- 0.5 mm wide, unwinged, red-brown at base, +- green above, dull; blade
generally 1--2 mm wide, narrowly linear, sometimes with small, +- linear, generally sterile teeth
near or at tip. Sporangia: sori 5--15 mm, generally 1 per segment but sometimes appearing to
have as many as 4, corresponding to generally the same number of teeth per segment.
Chromosomes: 2n=144. eFlora Treatment Author: Alan R. Smith.
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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
CA: Not listed
NV: Not listed
OR: Not listed
SWAP:
Not listed

G-rank
G4G5

S-rank
CA: S3
NV: Not listed
OR: S1

CRPR
2B.3

R5 FSS
Not listed

NFP SM
Not listed

CA BLM
Not listed

NNHP:
NNPS:
ORBIC:
OCS:
Not listed Not listed 2: Threatened, Endangered or Extirpated Not
in Oregon but secure elsewhere
listed

IUCN:
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 provincelevel) Conservation Status (CDFW 2018a; NatureServe 2018; NNHP 2017; ORBIC 2016); CRPR=California Rare Plant Rank
(CNPS 2018); 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).

Asplenium septentrionale was added to the first edition of the CNPS Inventory as a “Very rare
and endangered plant”, when it was known only from a single California occurrence (Powell
1974). Its status was modified to the equivelent of California Rare Plant Rank 2B in the second
edition of the Inventory (1980), and has remained uncahnged as it still has fewer than 10
locations in California, but these are well-protected within national parks (CNPS 2018).
Asplenium septentrionale is known from few occurrences in each state in which it is found. It is
considered Critically Imperiled (S1) in Oregon, Idaho, Utah, Oaklahoma, and Texas; Imperiled
(S2) in Wyoming and West Virginia; Vulnerable (S3) in California, Colorado, New Mexico;
Apparently Secure (S4) in South Dakota (NatureServe 2018; IDFG 2018).

Distribution: Asplenium septentrionale is interruptedly circumboreal, with a nexus of

populations located in Europe (montane areas of southern Scandinavia and southern Central
Europe) and the British Isles, with occurrences scattered across northern Asia and in Taiwan and
Macronesia (OABIF 2018).
In North America, its distribution outside California is sparse across the western US, with few
locations known in Oregon, Idaho, Wyoming, South Dakota, Oklahoma, Texas, and northern
Baja California. A nexus of occurrences are found in the four corners region of Utah, Colorado,
New Mexico, Arizona, where it is also rare and widely scattered (Wagner et al. 1993). In
addition, there are two localities disjunct in West Virginia (Emory 1970; Smith 2012; USDA
2018). Asplenium septentrionale is notably missing from the northern tier of states in North
America, as it is not reported from Washington, Canada, the Great Lakes or New England
(CPNWH 2018; Wagner et al. 1993).
In California, its bioregional distribution is CaRH and sSNH (Smith 2012), but within these
bioregions, it is limited to a cluster of sites in Lassen National Park and Lassen National Forest,
and from a single location in Sequoia-Kings Canyon NP, collected by J.T. Howell in 1942.
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This extremely sparse distribution throughout an enormous range is not an effect of taxonomic
changes as this species has been stable taxonomically and identifiable for centuries. Although it
has been in the CNPS Inventory since 1974, few additional populations have been located. This
pattern of widely scattered populations in the arid western US may indicate the populations are
remnants of former more mesic climates or are the result of extremely rare successful
colonization events, or a combination of these (Holderegger and Schneller 1996). An additional
contributing factor to a widely scattered range is the tendency of A. septentrionale to occur as
very localized populations in relatively inaccessible sites, suggesting that additional populations
exist but are overlooked (Emory 1970).
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Sources: Distribution: 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 ¼ 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
(Source)

Date Last
Observed

Population Info

1

WEST FACE OF
RAKER PEAK,
LASSEN
VOLCANIC
NATIONAL
PARK.

Shasta

West
Prospect
Peak
(4012154)

CNDDB,
May 2017
(EO 1)

21-Jun1976

2

BUNCHGRASS
TRAIL, LASSEN
NATIONAL
FOREST.

Shasta

Thousand
Lakes
Valley
(4012165)

CNDDB,
May 2017
(EO 10)

3

SOUTH-FACING
ROCK WALL AT
BASE OF EAGLE
PEAK, LASSEN
VOLCANIC
NATIONAL
PARK.

Shasta

Lassen
Peak
(4012145)

CNDDB,
May 2017
(EO 2)

Land
Manager

Elev.
(ft.)

MAIN SOURCE OF
INFORMATION FOR THIS SITE
IS A 1976 COLLECTION BY
SHOWERS. NEEDS
FIELDWORK.

Lassen
Volcanic
NP

6700

1996

ONLY SOURCE OF
INFORMATION FOR THIS SITE
IS A 1996 HRUSA CHECKLIST
IN CALFLORA, OBSERVATION
DATE UNKNOWN. NEEDS
FIELDWORK.

Lassen NF

4-Aug2007

SITE IS PRESUMABLY BASED
ON A 1977 SHOWERS
COLLECTION, ACCORDING
TO 1981 AND 1988 SHOWERS
COMMENTS. A 2007 LESTER
PHOTO FROM "SOUTH CLIFFS,
EAGLE PEAK" IS ALSO
ATTRIBUTED TO THIS SITE.
NEEDS FIELDWORK.

Lassen
Volcanic
NP
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Rec. Locality
#

County

Quad

Reference
(Source)

Date Last
Observed

Population Info

4

EAST OF CREEK
CONNECTING
COLUMBINE
LAKE AND
CYCLAMEN
LAKE, SEQUOIAKINGS CANYON
NATIONAL
PARK.

Tulare

Mineral
King
(3611845)

CNDDB,
May 2017
(EO 3)

Aug-86

5

LOOMIS PEAK,
LASSEN
VOLCANIC
NATIONAL
PARK.

Shasta

Lassen
Peak
(4012145)

CNDDB,
May 2017
(EO 4)

6

NORTH DOMES,
0.5 MILE WEST
OF LOST CREEK
CAMP, LASSEN
VOLCANIC
NATIONAL
PARK.

Shasta

Manzanita
Lake
(4012155)

7

ABOUT 1.2
MILES WEST OF
MANZANITA
LAKE AND 0.4
MILE SOUTH OF
HIGHWAY 44,
LASSEN
NATIONAL
FOREST.

Shasta

Manzanita
Lake
(4012155)

Land
Manager

Elev.
(ft.)

SEEN IN 1986. SHEVOCK (1979)
CITES 1942 HOWELL
COLLECTION AS FROM
"TRAIL BETW SAWTOOTH
PASS AND COLUMBINE
LAKE," BUT COLLECTION
INFO IN CONSORTIUM IS
DIFFERENT, BETTER
MATCHES 1986 LOCALITY.
NO PLANTS FOUND ON TRAIL
IN 1979, 1981, & 1985.

Sequoia /
Kings
Canyon
NP

11,000

1976

SITE IS BASED ON A 1976
SHOWERS COLLECTION.
NEEDS FIELDWORK.

Lassen
Volcanic
NP

CNDDB,
May 2017
(EO 5)

9-Aug1990

MAIN SOURCE OF
INFORMATION FOR THIS SITE
IS A 1976 COLLECTION BY
SHOWERS. A 1990 TAYLOR
COLLECTION CITED IN
CALFLORA FROM "NEAR
LOST CREEK CAMPGROUND"
IS ALSO ATTRIBUTED TO
THIS SITE.

Lassen
Volcanic
NP

6500

CNDDB,
May 2017
(EO 8)

2-May1996

SEEN IN 1976. 60 CLUMPS IN
1989. ~100 CLUMPS IN 1991.
~40-50 CLUMPS IN 1994. ~40
CLUMPS IN 1995. 1996 HRUSA
COLLECTION ATTRIBUTED
HERE; COLONY OF ABOUT 50
INDIVIDUALS VISIBLE.
INCLUDES FORMER
OCCURRENCE #6.

Lassen NF

5600
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Rec. Locality
#

County

Quad

Reference
(Source)

Date Last
Observed

Population Info

Threats

Land
Manager

Elev.
(ft.)

8

Tehama

Lassen
Peak
(4012145)

CNDDB,
May 2017
(EO 9)

28-Sep2003

ABOUT 800 PLANTS SEEN IN
1990, SEEN IN 1991, ~30
PLANTS IN 1992, ~800 PLANTS
IN NORTHERN COLONY IN
1994, SEEN IN 1996 AND 2000
(NUMBERS SIMILAR TO
PREVIOUS YEARS), SEEN IN
2002, 90 CLUMPS SEEN IN
2003.

LOGGING
WOULD
INCREASE
EXPOSURE
AND MAY
DISTURB
ROCKS.

Lassen NF

6400

CHRISTIE HILL,
ABOUT 4 MILES
NORTHEAST OF
MINERAL,
LASSEN
NATIONAL
FOREST.
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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
Forest
System
(NFS) lands

Record
#s (from

CNDDB
EOs

NonCNDDB
Records

Angeles:

-

-

-

-

-

-

-

0

Cleveland:

-

-

-

-

-

-

-

0

Eldorado:

-

-

-

-

-

-

-

0

Inyo:

-

-

-

-

-

-

-

0

Klamath:

-

-

-

-

-

-

-

0

Lake Tahoe
Basin MU:

-

-

-

-

-

-

-

0

2, 7, 8

3

0

1

2

4

3

Los Padres:

-

-

-

-

-

28-Sep2003
-

-

0

Mendocino:

-

-

-

-

-

-

-

0

Modoc:

-

-

-

-

-

-

-

0

Plumas:

-

-

-

-

-

-

-

0

San
Bernardino:
Sequoia:
ShastaTrinity:

-

-

-

-

-

-

-

0

-

-

-

-

-

-

1

0

-

-

-

-

-

-

-

0

Sierra:

-

-

-

-

-

-

-

0

Six Rivers:

-

-

-

-

-

-

-

0

Stanislaus:

-

-

-

-

-

-

-

0

Tahoe:

-

-

-

-

-

-

-

0

Totals:

N/A

3

0

1

2

N/A

5

3

Lassen:

Locations
table
above)

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

Demographic and Population Trends: Asplenium septentrionale is documented from eight

occurrences in California, all of which are included in the CNDDB as Element Occurrences
(EOs). Three EOs occur on the Lassen NF, four occur in the adjacent Lassen Volcanic NP, and
one occurs on Sequoia-Kings Canyon NP. All eight EOs are listed as presumed extant, with two
EOs visited in the last 20 years, and four having not been visited since 1995 or earlier (these and
others based on herbarium specimens that have been searched for but have not been relocated
(EO 1, 2, 3, 4, 5). Of the EOs, one is ranked as Excellent, one as Good, and six as Unknown.
Population sizes have been estimated for two or 25% of the Element Occurrence(s), both on the
Lassen NF. Of these, one sub-population of EO 7 has been estimated in years 1990, 1994, 1996,
and 2000 to be stable at about 800 individuals, with three nearby populations appearing to be
reported between 30 and 90 individuals, but data reported is unclear on which numbers pertain to
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which subpopulation. A second population (EO 6) was seen in 1989, 1991, 1994, and 1996, and
it appears casual estimates were made of its size, varying between 40 and 100 individuals. From
this depauperate dataset, trends should not be inferred.
It should be noted that this plant is a long-lived perennial, so its population numbers are not
expected to fluctuate (OABIF 2018). The vertical nature and inaccessibility of its known
localities may be why it has not been carefully censused. This species should be detectable all
year as it is evergreen and the leaves are distinctive, although summer when the brown fuzz of
the spores appears on the current years leaves will make it the most observable.
Asplenium septentrionale has had mixed trends reported from its range in Europe. On the one
hand, it has been rapidly colonizing old mine tailings and man-made walls, with identified losses
being from tidying and restoring old mining sites and walls. On the other hand, its spread on
natural rock is identified as rare, and losses in natural sites have been reported from tree planting
and succession to shrubland from the sunny, open habitats it prefers in northern Europe (OABIF
2018).

Life History: This fern is reported to be a long-lived perennial (Holderegger and Schneller

1994). In sites studied in Europe, collection records over 150 years confirm some small
populations to be stable in number and still extant. In these populations, individual plants, whose
rhizomes are estimated grow up to 5 mm/year, show thick rhizomes up to 15 cm long
(Holderegger and Schneller 1994).
In Great Britain and Europe, A. septentrionale is an evergreen (Holderegger and Schneller 1994;
OABIF 2018). Literature for US occurrences does not record frond longevity, but some fronds
may last for multiple years, appearing as a foliage layer with dried or damaged tips in photos and
observation (Hutten pers. comm. 2018; CalPhotos 2018). There is thus potential for this plant to
remain identifiable year-round, although it would be most observable in July and August when
fresh fronds with sori are present (CNPS 2018).
Like most ferns, A. septentrionale has a diploid sporophyte generation alternating with a haploid
gametophyte generation. The sporophyte is the recognizable generation, being a long-lived
perennial herb with tufts of fronds arising from short rhizomes (Smith 2012). The gametophyte is
a small green thallus that lives less than 2 years (Dyer 1994; Smith 2012).
The sporophyte produces thousands of haploid spores via meiosis, presented on the underside of
the frond pinnae. These are released from July to August in California (CNPS 2018) and are
dispersed by wind (Suter et al. 2000). The role of spore banks in fern life history is not yet well
understood (Dyer 1994), but studies that include Asplenium species have established that spores
can persist in the soil at least a year, have some tolerance of heat and dessication, and require
light and certain temperature-moisture regimes to germinate (Dyer and Lindsay 1992; Aragon
and Pangua 2004).
Members of the genus Asplenium are homosporous, meaning the haploid spores dispersed from
the sporophyte have the potential to develop into bisexual gametophytes bearing both antheridia
and archegonia, although gametophyte populations typically are a mix of male, female and
bisexual. Sperm swim across wet surfaces from the antheridia to fertilize an egg within an
archegonium (this must occur within a few millimeters or at most a few centimeters) and a
diploid sporophyte subsequently develops from the surface of the gametophyte (Vogel et al.
1999).
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Diversity: In their Flora of North America North of Mexico (FNA) treatment, Wagner et al.

(1993) presented Aspleniaceae as comprised of a single, extremely diverse genus, Asplenium, of
circa 700 species worldwide. Their reasoning for this taxonomic arrangement was that a
satisfactory taxonomic division into subgenera or satellite genera was not possible because of the
absence of any significant morphological gaps. Although various generic segregates had
previously been proposed, these authors assert that the existence of numerous "intergeneric"
hybrids negated their validity. A pervasive pattern of variation in ploidy level and hybridization
between species characterizes Asplenium (Wagner et al. 1993). Asplenium septentrionale is no
exception, as this widespread circumtemperate species, with chromosome count of 2n = 144, is
thought to be an autotetraploid, with its diploid progenitor being A. caucasicum (Fraser-Jenk.
And Lovis) Viane, at 2n = 72, which occurs more narrowly in the Himalayan region in Pakistan,
Turkey, Georgia, and Iran (Viane and Reichstein 2003). The diploid possesses narrower fronds
(up to 1.2 mm wide, versus 1-4 mm wide in A. septentrionale) and smaller spores (34 ± 2 μm).
The diploid was previously published as a subspecies, A. septentrionale subsp. caucasicum
Fraser-Jenk and Lovis, but differing ploidy level enforces reproductive isolation (a criterion of
species-level rank), and evidence of this isolation, a putative triploid hybrid between the diploid
and tetraploid lineages possessing aborted spores, has been described as a distinct species A. x
dirense Viane et Reichstein (Viane and Reichstein 2003).
In Europe, A. septentrionale is known to hybridize with several other Asplenium species, but in
North America, A. septentrionale is known to have hybridized only with A. trichomanes to
produce the hybrid species A. x alternifolium Wulfen (Wagner et al. 1993).
For a species with a multi-continent distribution, there is ample room to speculate whether local
adaptation has crossed the line of taxonomic distinctness. Asplenium septentrionale is variable
across its range, and has indeed been given different names at times in various places (Tropicos
2018, The Plant List 2018). Aside from the obvious case involving the saltation of genome
doubling mentioned above, genetic sampling and morphology have yet to substantiate
diversification within this species. One feature suggestive of local adaptation is the wide range of
substrates reported and the highly localized occurrence of the populations on them. This suggests
A. septentrionale may be locally specialized to rock types. In FNA, Wagner et al. (1993) report
the species on cliffs of various substrates, but regional reports specify different rock types;
California: granite (based on the single Tulare County specimen report) (Smith 2012); Lassen
NP: volcanic rock (Hutten 2018); British Isles: acidic rocks, specifically igneous rock (Emory
1970; Viane and Reichstein 2003); Lassen NF: dacite (volcanic) rock (Shores 1978); West
Virginia: brittle shale (Emory 1970). In addition, this fern has been considered a calcifuge in
Europe (Holderegger and Schneller 1994; Schneller and Holderegger 1996).

Habitat: In 1795, Hoffman described the habitat of Asplenium septentrionale as “In rupium

fissuris” or in rock crevices. This species is still known for its affinity for crevices in rock faces
and outcrops, although over its large range, it is now known to thrive on several distinct types of
rocks. In Great Britain it typically occurs on acidic rock (igneous) faces, but also on
metalliferous mine tailings and on the sides of unmortared stone walls. In Ireland, it grows on
ultrabasic rocks (Emory 1970; OABIF 2018). In Europe, populations are found on porphyry,
granite, gneiss and basalt (Holderegger and Schneller 1994). The composition of rock substrates
occupied by the species in Oregon and California is variable (basalt, granite, dacite, breccia)
(Cushman and Malaby 2005). The sites in West Virginia are on shale (Emory 1970).
Asplenium septentrionale is found primarily in the temperate northern hemisphere, at a fairly
wide range of latitudes, and consequently at a great variety of altitudes and exposures. In Great
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Britain, it occurs as an evergreen in well-drained, exposed, sunny sites at 0-535 m (OABIF
2018). In Europe it is found on south-, southwest-, and southeast-facing rock and is intolerant of
shade (Holderegger and Schneller 1994). In West Virginia, it grows on exposed, brightly sunlit
sites at 640 m (Emory 1970). In Oregon, it is found on dry, but more or less shaded sites, from
600-3,050 m (Cushman and Malaby 2005). In California the latitude is lower, and the reported
elevations higher: 2,500-3,350 m (Smith 2012). The high end of elevation is what is reported for
the location in Sequoia National Park, which is at 3,350 m in an alpine fell-field. Interestingly,
the aspects of the California sites reported are varied, but all seem to have some shade either
from overhanging cliffs, tree canopy or the depth of the cracks and fissures (CNDDB 2018).
As a consequence of the variety of elevations and variety of rock outcrops present at the
California sites, there is variation in plant community associates reported. At subalpine
elevations, the tree canopy is Pinus albicaulis, with typical petrophilous species also reported:
Cheilanthes gracillima, Cryptogramma crispa, Holodiscus microphyllus, Penstemon newberryi,
Polystichum scopulinum, and Potentilla sp. At montane elevations, the surrounding forest
canopy is reported as composed of Abies magnifica and Pinus lambertiana with Acer
circinnatum, Arctostaphylos nevadensis, A. patula, Hieracium horridum, Penstemon newberryi,
Quercus vaccinifolia, Rhamnus rubra, and Ribes sp. occupying the shrub and herb layers. At the
lowest California sites, A. septentrionale is found in cracks in NNW-facing rock faces within
montane chaparral shrublands where Arctostphylos patula, Ceanothus velutinus, Chrysolepis
sempervirens, and Prunus emarginata dominate (CNDDB 2018).

Habitat Status or Trend: In Europe, where A. septentrionale prefers exposed, sunny habitats,
it is decreasing in natural sites, having disappeared from half of its former sites in Scotland and
England and North Wales. In contrast, it is increasing rapidly in some synanthropic ones, such as
lead-mine tailings in Cardigan (OABIF 2018). Past local extinctions were at least partly caused
by collecting, while recent losses have been attributed to shading ensuing from shrub
encroachment and afforestation (OABIF 2018).
Local extirpation due to human activity is possible for A. septentrionale, as populations tend to
be small and associated with a single rock formation (CNDDB 2018). In Idaho, habitat-altering
activities such as timber harvest, rock quarrying, and road building are cited as the most
significant threats to the rocky, moist sites in that region, and site impacts from timber harvest is
thought to have caused extirpation of the single known Idaho location of the related species, A.
trichomanes subsp. trichomanes (Lorain 1989).
Holderegger and Schneller (1994) have shown that populations even a few kilometers distant in
Europe are fixed for unique alleles and show high genetic uniformity within each population, so
long distance dispersal is very rare, and isolation appears not to be deleterious. Thus,
connectivity between western US populations can be inferred to be naturally very poor and is not
likely to be affecting genetic composition or contributing to a decline. However, survival of
species with low successful colonization rate requires significant longevity of individuals and
populations and no habitat condition changes over long periods, which is demonstrated for some
European populations (Holderegger and Schneller 1994).

Capacity for the Species to Disperse: Asplenium septentrionale is a slow-growing, longlived perennial with no significant vegetative spread (Holderegger and Schneller 1994).
Establishment can be rapid on old mortar-free walls and mine tailings, but establishment on
natural rock is a rare event, as is spread to new sites (OABIF 2018).
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The primary method of dispersal and gene-flow in ferns is via haploid spores (Suter et al. 2000).
The large number of spores produced annually by each sporophyte raises the potential for
colonization events, although a strong leptokurtic distribution of spore rain means nearly all
spores land within a few meters of their source and successful long-distance dispersal events are
rare (Peck et al. 1990; Wolf et al. 2001; Holderegger and Schneller 1994).
Because Asplenium ferns are homosporous, a single spore can, in theory, found a new population
through intragametophytic selfing, resulting in a population of genetically identical individuals
(Suter et al. 2000; Haufler 2002). The ability of the gametophytes to self-fertilize and the
opportunity for long-distance dispersal conferred by production of numerous spores are thought
to be the key adaptations that allow tetraploid species of Asplenium to widespread in much of the
world, especially in post-glacial and man-made environments (Vogel et al. 1999).
Studies on genetic variation among A. septentrionale populations in Europe by Holderegger and
Schneller (1994) and Schneller and Holderegger (1996) found that, despite the large range of this
species, individuals within populations tended to be genetically identical, populations had a high
fixation rate of alleles, and populations contained fixed unique alleles even when other
populations were a few kilometers away. The authors infer that A. septentrionale is functionally
an inbreeding taxon throughout most of its range, a result of a high proportion of self-fertilizing
gametophytes. They also infer that it is likely also a poor disperser, in which case a second
successful spore dispersal event into an established population (thereby introducing genetically
distinct individuals) is an extreme rarity. Schneller and Holderegger (1996) assert that these
polyploid ferns appear to suffer no deleterious effects of inbreeding due to small population size,
possibly permitted by heterozygosity fixed into the genome by polyploidy and by the reduced
genetic load resulting from a long history of an island-type population structure.

Threats: In North America, A. septentrionale inhabits relatively inaccessible outcrops and

crevices, and because of these locations, is likely shielded from most management and
recreational activities on public lands. In some locations, recreational rock climbing may damage
individual plants, as A. septentrionale is easily dislodged from rock crevices by hikers and rock
climbers (NatureServe 2018).

As shade is indicated in its microhabitat in California, activities that remove vegetation in the
vicinity of populations could potentially impact Asplenium septentrionale by altering the
moisture and humidity of its habitat (Cushman and Malaby 2005). For example, EO 7, the largest
censused population, located on Lassen NF, lists logging as potentially increasing exposure and
disturbing rocks (CNDDB 2018). Higher elevation populations in the Lassen region are above
timber harvest zones (Hutten pers. comm. 2018).
Known sites have very small populations of 200 or fewer plants, and could be vulnerable to
extirpation from stochastic environmental or demographic events (Cushman and Malaby 2005).
The rock substrate and relatively low surface fuels at most known sites makes a fire threat
unlikely except during high intensity fires. (Cushman and Malaby 2005).
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