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Disclaimer

This Conservation Assessment was prepared to compile published and unpublished information on the Forked Spleenwort, Asplenium septentrionale.  This assessment does not represent a management decision by the USDA Forest Service (Region 6) or Bureau of Land Management for Oregon and Washington.   Although we used the best scientific information available and appropriate experts were consulted in preparation of this document, we expect that new information will be forthcoming. We ask that readers and researchers contact the Interagency Special Status and Sensitive Species Conservation Planning Coordinator in Portland, Oregon, with any new information, via the Interagency Special Status and Sensitive Species Program website at http://www.or.blm.gov/isssp/. 

Executive Summary

Asplenium septentrionale is currently on the USDA Forest Service Region 6 Sensitive Plant Species List. The Oregon Natural Heritage Information Center (ORNHIC) lists Asplenium septentrionale with a State Rank of S1, “critically imperiled because of extreme rarity or because it is somehow especially vulnerable to extinction or extirpation, typically with 5 or fewer occurrences”. The Forked Spleenwort is a Bureau Assessment species on the Oregon-Washington Bureau of Land Management’s list of special status species. Assessment status means that clearances will be done subject to limitations in funding or positions, and that impacts to the species and recommendations for its management will be considered in the environmental analysis process. It is “Suspected” to occur on the Medford and Roseburg Districts. Updates in species status in Oregon-Washington may be found on the Interagency Special Status and Sensitive Species Program website at http://www.or.blm.gov/isssp/.

In North America, Asplenium septentrionale is mostly a Rocky Mountain species (Colorado, Wyoming, Utah, New Mexico) with isolated disjunct populations in Arizona, California, Idaho, Oklahoma, Oregon, South Dakota, and Texas (Wagner et al., 1993). In 1985 the easternmost extension of the Forked Spleenwort was extended to West Virginia, in the Lost River State Park (http://www.dvfws.org) (See Figure 1). The Forked Spleenwort is also known from Europe and Asia. 

Asplenium septentrionale was found in Oregon in 1968, representing a previously unsuspected range extension (Lang, 1969). The subsequent discovery of populations on the Fremont- Winema National Forests in Klamath County has added additional sites to known Oregon populations (Figure 2).  The closest known sites to the Oregon populations are in Shasta, Tulare, and Tehama counties in California, where a few scattered small populations have been found on the Lassen National Forest, and in the Lassen Volcanic and Sequoia-Kings Canyon National Parks.

Asplenium septentrionale is generally found in cracks and crevices of rock outcrops and large boulders. The composition of rock substrates occupied by the species in Oregon and California is variable (basalt, granite, dacite, breccia). Occupied habitat occurs at elevations of 2,000-10,000 feet within mixed conifer forest.  Sites are described as mesic to xeric, and the rock substrates are at least partially conducive to growth of mosses and lichens (Flora Online; http://flora.huh.harvard.edu; Hickman, 1993; ORNHIC; California Natural Diversity Database, agency site forms, http://www.dfg.ca.gove/whdab/html/cnddb.html).
A considerable amount of information about the species is lacking. Current population trend is unknown, and threats and habitat requirements are not well understood.
The ten known sites of Asplenium septentrionale in Oregon occur on National Forest System lands, with five of the sites in protected land allocations - late successional reserve or research natural area – and five in matrix. The rarity and disjunct distribution of Asplenium septentrionale suggest that this species is a high conservation priority when considering species diversity within Oregon.  
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Introduction

The genus Asplenium, and the common name ‘Spleenwort’ are derived from an old belief that the fern was useful for ailments of the spleen. Sori on the backs of its fronds are spleen-shaped. An internet and scientific literature search for Asplenium septentrionale revealed information about this species ranging from its renown as a popular subject in decorating magazines and for framing shops (Cassell’s European Fern Prints), to the discovery of a new flavonol glycoside present in its aerial parts (Impreato, 1990). The genus Asplenium is favored among plant evolutionists, field naturalists, and fern gardeners “…not only because of the interesting morphology of the plants but also because of their remarkable ability to form spectacular hybrids, often combining dramatically different leaf shapes” (Wagner et al., 1993). Most of the recent literature about Asplenium septentrionale consists of studies on genetic variation and biogeography from central Europe. Apparently absent from recent literature are summaries of species phenology and life history, especially pertaining to North American populations.  


Goal

The goal of this Conservation Assessment (CA) is to summarize existing knowledge about the Forked Spleenwort (Asplenium septentrionale).  Included in this CA will be summaries of current information on biology, ecology, threats, and management considerations, to facilitate Federal management for species conservation. Of particular emphasis in this CA will be the identification of information gaps, and how gaps in knowledge influence the effectiveness of management and conservation measures.  

Concern for the Forked Spleenwort derives from its rarity and disjunct distribution in the Pacific Northwest. Federal management for this species follows Region 6 Forest Service Sensitive Species and OR/WA BLM Special Status Species policy.  For OR/WA BLM administered lands, the Special Status Species policy details the need to manage for species conservation. Region 6 policies require the agency to maintain viable populations of all native and desired non-native wildlife, fish, and plant species in habitats distributed throughout their geographic range on National Forest System lands. Management “must not result in a loss of species viability or create significant trends toward federal listing” (FSM 2670.32) for any identified sensitive species.

For the Forest Service, a Sensitive Species is defined as those plant and animal species identified by a Regional Forester for which population viability is a concern, as evidenced by: 

1. Significant current or predicted downward trends in population numbers or density;

2. Significant current or predicted downward trends in habitat capability that would reduce a species’ existing distribution (FSM 2670.5). 

Scope

The geographic scope of this assessment includes known sites of the Forked Spleenwort on USDA Forest Service lands in Oregon, and suspected sites on USDI Bureau of Land Management lands in Oregon. Management considerations suggested in this document apply to populations within those administrative units.  
This assessment summarizes existing knowledge of the Forked Spleenwort. A small amount of new information has been generated regarding this species in the last few years, especially with respect to distribution, habitat, and genetic structure.  Information updates will be necessary to keep this assessment current. Threats discussed in this document are those currently known or suspected, and may change with time. Management considerations may be applied to specific locales, though some large-scale issues such as population connectivity and range-wide concerns are listed. Uncertainty and inference are acknowledged where appropriate, though care has been taken to eliminate speculation or unsubstantiated statements from this document. 


Management Status

Asplenium septentrionale is currently on the USDA Forest Service Region 6 Sensitive Plant Species List.  The Oregon Natural Heritage Information Center (ORNHIC) lists Asplenium septentrionale with a State Rank of S1, “critically imperiled because of extreme rarity or because it is somehow especially vulnerable to extinction or extirpation, typically with 5 or fewer occurrences”. The species is on the ORNHIC List 2, which “contains taxa that are threatened with extirpation or presumed to be extirpated from the state of Oregon. These are often peripheral or disjunct species which are of concern when considering species diversity within Oregon’s borders….” The Forked Spleenwort is a Bureau Assessment species on the Oregon-Washington Bureau of Land Management’s list of special status species. It is “Suspected” to occur on the Medford and Roseburg Districts. Assessment status means that clearances will be done subject to limitations in funding or positions, and that impacts to the species and recommendations for its management will be considered in the environmental analysis process.  Updates in species status in Oregon-Washington may be found on the Interagency Special Status and Sensitive Species Program website at http://www.or.blm.gov/isssp/.

The Global Rank of Asplenium septentrionale is G4G5, which indicates that on a worldwide scale, the species straddles two status levels:  G4 status indicates that the species is “apparently secure but there is cause for concern because of narrow habitat”, while G5 status indicates that the species is “demonstrably widespread, abundant, and secure” (http://oregonstate.edu/ornhic).  

Classification and Description


Systematics and Synonymy

Kingdom: Plantae  

Division: Pteridophyta (Ferns)

Class: Pteridopsida (Filicopsida)

Order: Aspleniales

Family: Aspleniaceae (Spleenwort Family)

Scientific name:  Asplenium septentrionale (L.) Hoffmann

Common name: Forked Spleenwort, grass fern

The Aspleniaceae family is comprised of a “single, huge, extremely diverse genus, Asplenium,” characterized by mostly tropical species (Wagner et al., 1993).  The genus Asplenium includes approximately 700 species (Wagner et al., 1993).  Asplenium is distinguished by having clathrate (lattice-like) scales on the stem bases, and elongate sori along the veins, usually with a linear indusium. In Europe, A. septentrionale hybridizes with several species. In North America, A. septentrionale is only known to hybridize with A. trichomanes (Flora Online, http://flora.huh.harvard.edu) and Wagner et al., 1993) 
Species Description

Linnaeus originally described Asplenium septentrionale in 1753, with subsequent work by Hoffmann (Deutschland Flora) in 1796. Technical descriptions are available from several sources (e.g. Hickman, 1993; Flora Online; Hitchcock et al., 1969; Wagner et al., 1993; Lellinger, 1985; and Cronquist et al., 1972). Eastman (1990) offers this simple, but visual, description, “Asplenium septentrionale has green, grass-like fronds. The stipes (stems) of the frond are much longer than the blade (broader portion) which consists of two to three alternate, linear, lateral segments.” 

Asplenium trichomanes and A. trichomanes-ramosum are also native to the Pacific Northwest.  A. septentrionale is distinguished from these species by its “irregularly forked blades with a few very narrow segments, each segment 1-2 cm long, entire, or with a few long, slender teeth (reduced pinnules) and with a single sorus running its whole length” (Hitchcock et al., 1969). 

Biology and Ecology


Life History and Reproductive Biology

Asplenium septentrionale is a lithophyte (a plant which habitually grows on rocks). Like most ferns, the life cycle of Asplenium is characterized by separate gametophyte (haploid) and sporophyte (diploid) generations. Asplenium septentrionale is reported to be tetraploid (Holderegger and Schneller, 1994) with 2n = 144 chromosomes (Wagner et al., 1993). The perennial sporophyte, which arises from a small, ephemeral gametophyte following sexual fertilization, is typically fern-like with fronds originating from a rhizome, and the spore-producing structures (sori) located on the underside of the fronds. 
As is typical in ferns, Asplenium septentrionale is homosporous, meaning all spores are identical. Homosporous species can potentially produce bisexual gametophytes, and therefore, potentially have three mating systems (Haufler, 2002):  outcrossing (egg and sperm produced by gametophytes formed from spores from different sporophytes), selfing (egg and sperm produced by gametophytes formed from spores from the same sporophyte), and intragametophytic selfing (egg and sperm both from the same gametophyte). Intragametophytic selfing has been demonstrated for isolated gametophytes of some species of Asplenium (e.g. A. ruta-muraria (Pangua et al.,1994) and A. csikii (Vogel et al., 1999)).  However, intragametophytic selfing appears to be uncommon in nature, because many species possess mechanisms to prevent self fertilization (Wagner, et al., 1993). 
Individual fern plants can produce millions of spores per year. Spores are very small (e.g. 27-43 microns are reported for spores of other species of Asplenium in Wagner et al., 1993) and are wind dispersed, making them capable of long distance dispersal (Vogel et al., 1999).  Many ferns that grow on rock outcrops, have limited habitat availability and highly fragmented populations (Vogel et al., 1999).  The ability for intragametophytic selfing potentially increases the chance for long distance dispersal in fragmented habitats, by allowing for establishment of new populations from a single spore. 
Asplenium septentrionale spores appear to have a relatively high capacity to withstand heat and desiccation (Aragon and Pangua, 2004) which may also contribute to the ability for long distance dispersal. Spores require a minimum temperature for germination, and can withstand temperatures up to 70 degrees Celsius for 24 hours (Aragon and Pangua, 2004).

Infrequent long distance dispersal and intragametophytic selfing were proposed as mechanisms for establishment of small, isolated Asplenium septentrionale populations in Switzerland, where isozyme analysis found genetic diversity primarily partitioned among populations, with no variability within two populations (Holderegger and Schneller, 1994). Variation in a third population was attributed to multiple colonization events (Holderegger and Schneller, 1994). 
Despite inbreeding and lack of genetic variation, herbaria records indicated the populations in the Switzerland study had remained stable for 150 years (Holderegger and Schneller, 1994). Polyploidy has been suggested as an adaptation to overcome the deleterious effects of inbreeding in fern populations (Haufler, 2002). Longevity of individuals may also contribute to population stability of Asplenium septentrionale. Holderegger and Schneller (1994) noted that some plants at all three of their study sites were of considerable size with thick rhizomes.  
Range, Distribution and Abundance
The distribution of Asplenium septentrionale in North America is centered in the Rocky Mountains (Colorado, Wyoming, Utah, New Mexico) with isolated disjunct populations in Arizona, California, Idaho, Oklahoma, Oregon, South Dakota, and Texas (Wagner et al., 1993). In 1970 the eastern-most extension of the Forked Spleenwort was extended to West Virginia, where a population was found in Monroe County (Emory 1970).  Another West Virginia population was located in 1985 in Hardy County, Lost River State Park, about 225 km distant (Delaware Valley Fern and Wildflower Society Newsletter (http://www.dvfws.org) (See Figure 1). 
The Forked Spleenwort is also known from Europe and Asia. “As with a few other species of Asplenium in North America, A. septentrionale seems to be naturally rare here but more-or-less common in Eurasia. For example, this is also true for A. adiantum-nigrum and A. ruta-muraria. These species are either the remnants of once larger, possibly pre-glacial populations or might be the result of rarely successful long-distance dispersal events from Eurasia. The North American populations could simply be on their way out, as we get more distant from the last ice-age (glacial remnant hypothesis), or could be on their way in (long-distance dispersal/recent colonizers hypothesis)” (Ranker, 2005).
Asplenium septentrionale was found in Oregon in 1968, representing a previously unsuspected range extension (Lang, 1969). At that time, the Copeland Creek (Douglas County) location was believed by Lang to be the northernmost population of Asplenium septentrionale west of the Rocky Mountains.  The subsequent discovery of populations on the Fremont-Winema National Forests in Klamath County has added additional sites to known Oregon populations (Figure 2).  The closest known sites to the Oregon populations are in Shasta, Tulare, and Tehama counties in California, where a few scattered small populations have been found on the Lassen National Forest, and in the Lassen Volcanic and Sequoia-Kings Canyon National Parks.
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Figure 1. North American Distribution of Asplenium septentrionale. 



   USDA, Natural Resources Conservation Service (http://plants.usda.gov)
Figure 2.  Known Locations of Asplenium septentrionale in Oregon.
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The eleven known sites in Oregon are relatively small, with 200 or fewer individuals per site (Table 1). None of the National Forests in Oregon where Asplenium septentrionale occurs have done formal monitoring of population trend. 

Table 1.  Asplenium septentrionale sites in Oregon.
	Population Name-Oregon
	County
	Management Unit
	Population Size

	Limpy Rock 
	Douglas
	Umpqua NF

(Research Natural Area)
	Herbarium collection, and  about 60+ clumps from 10 different outcrops 

	Upper Dog Creek
	Douglas
	Umpqua NF

(Late Successional Reserve)
	About 97 clumps

	Upper Copeland Creek, Diamond Lake RD
	Douglas
	Umpqua NF (Matrix)
	About 21 clumps

	Copeland Creek Area, Diamond Lake RD
	Douglas
	Umpqua NF

(Matrix)
	About 100 clumps

	Singe Creek, North Umpqua RD
	Douglas
	Umpqua NF

(Matrix)
	About 135 clumps

	Huckleberry Gap, Prospect RD
	Douglas/Jackson
	Rogue River NF

(Matrix)
	About 192 clumps

	East of Umpqua Divide, Prospect RD
	Douglas
	Rogue River NF

(Matrix)
	About 150 clumps

	Mud Lake Area

Diamond Lake RD
	Douglas
	Umpqua NF

(Late Successional Reserve)
	About 40 clumps

	Pothole Butte, Chemult RD
	Klamath
	Fremont -Winema NFs

(Late Successional Reserve)
	About 200 clumps in close proximity 

	Three Buttes, Chemult RD
	Klamath
	Fremont -Winema NFs

(Late Successional Reserve)
	About 50 clumps in close proximity

	Dry Butte, Chemult RD
	Klamath
	Fremont -Winema NFs

(Late Successional Reserve)
	About 100 clumps in close proximity


Habitat

Asplenium septentrionale is generally found in cracks and crevices of rock outcrops and large boulders.  The composition of rock substrates occupied by the species in Oregon and California is variable (basalt, granite, dacite, breccia). Occupied habitat occurs at elevations of 2,000-10,000 feet within mixed conifer forest.  Sites are described as mesic to xeric, and the rock substrates are at least partially conducive to growth of mosses and lichens (Flora Online; http://flora.huh.harvard.edu; Hickman, 1993; ORNHIC; California Natural Diversity Database, agency site forms, http://www.dfg.ca.gove/whdab/html/cnddb.html).

Forked Spleenwort populations west of the Cascade Crest in Oregon are additionally described as: 

All of the sites, including the Rogue River NF sites, are on older geology, specifically breccia, which is high in silica…the sites are in mixed conifer stands consisting primarily of Douglas-fir, with scattered sugar pine, white pine, white fir, and western hemlock. The understory is equally diverse and many of our sites also have Kalmiopsis fragrans on the same rock outcrops.  The sites are mainly in curiously dry areas for a fern, although sites are all more or less shaded. The plants are confined to minor crevices in rock outcrops and don’t seem to compete well with the mosses that cover much of the rocks (Helliwell, 2004).  

Forked Spleenwort populations east of the Cascade Crest in Oregon appear to be mostly confined to basalt outcrops with southeast or northeast exposures.  On the east side of the Cascades, where moisture is especially limited, it is possible some condensation occurs in crevices, as rocks heated by hot daily temperatures are cooled by nighttime air, producing small amounts of water in cracks where the spleenwort survives (K. Cushman, personal observation). 
Conservation


Threats 

Threats are not well understood. In general, Asplenium 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. Management activities which remove vegetation in the vicinity of populations could potentially impact Asplenium septentrionale by reducing shade, and altering the moisture and humidity of its habitat.

The Huckleberry Gap site on the Prospect Ranger District could potentially be impacted by mining in the near vicinity, as the breccia which forms the population’s substrate is high in silica. A mining claim has recently been filed for the area (Rolle, 2005). 
Known sites have very small populations of 200 or fewer plants, and could be vulnerable to extirpation from stochastic environmental or demographic events.   

Asplenium septentrionale would likely be top-killed by fire if burned (FEIS, 2005). The rock substrate and relatively low surface fuels at most known sites makes this threat unlikely except during high intensity fires. Helliwell (2005) noted that there was no obvious damage to plants at the Limpy Rock Research Natural Area site following a recent wildfire which burned at low intensity through the habitat area. 


Conservation Status

The eleven known sites of Asplenium septentrionale in Oregon occur on National Forest System lands, with six of the sites in protected land allocations - late successional reserve or research natural area – and five in matrix. The rarity and disjunct distribution of Asplenium septentrionale suggest that this species is a high conservation priority when considering species diversity within Oregon.  

Management Considerations

A considerable amount of information about the species is lacking. Current population trends are unknown, and threats and habitat requirements are not well understood. Until more is known about the response of plants to canopy/shade reduction or removal, physical disturbance from recreational activities, or direct or indirect impacts from mining, consider the following: 

· Conduct an evaluation of potential threats at known sites; 
· Maintain the shading of the plant;
· Avoid physical impacts to the substrate;

· Establishment of long term population monitoring at as many sites as is feasible to assess change, and whether it’s attributable to localized threats 

Research, Inventory, and Monitoring Opportunities

Asplenium septentrionale is distinctive and easy to identify. No special inventory or monitoring methods are required in order to work with this species. Given its widely disjunct distribution and broad elevation range, there is potential for the species to be scattered elsewhere in Oregon and Washington where suitable rock habitat is present. It is likely that a considerable amount of potential habitat has not yet been inventoried.  Surveyors need to be aware that at a distance Asplenium septentrionale resembles a tuft of grass. 
Cluster sampling (surveys radiating out from known sites) has been useful on the Chemult Ranger District for location of additional populations. It could prove useful at other locations as well. 

Information gaps include the following:

· Population trend at known sites.
· Longevity of individual spleenworts. 

· Does canopy and shade reduction or removal in the vicinity of occupied habitat affect plants?

· How is genetic variability distributed within and among Oregon populations? 
· What is the relationship of Oregon populations to populations in the Rocky Mountain states and California?  
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