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Disclaimer

This Conservation Assessment (CA) compiles published and unpublished information on the bristly-stemmed checker-mallow, Sidalcea hirtipes.   This Assessment does not represent a management decision by the USDA Forest Service (Region 6) or USDI 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 the Portland, Oregon, Forest Service Region 6 and OR/WA BLM offices with any new information, via the Interagency Special Status and Sensitive Species Program website at http://www.fs.fed.us/r6/sfpnw/issssp/.

Executive Summary

Species and Taxonomic Group
Sidalcea hirtipes C.L. Hitchc., bristly-stemmed checker mallow, vascular plant.

Management Status
S. hirtipes is currently on the USDA Forest Service Region 6 and USDI Bureau of Land Management Oregon and Washington Sensitive Plant Species Lists. The species is listed as Endangered by the State of Washington, a Candidate for listing by the State of Oregon, and a Species of Concern (SOC) with the U.S. Fish and Wildlife Service. The species has a Global Rank of G2 and State Rank of S1 in Washington, “critically imperiled because of extreme rarity or because it is somehow especially vulnerable to extinction or extirpation, typically with 5 or fewer occurrences” and S2 in Oregon, “imperiled because of rarity or because other factors demonstrably make it very vulnerable to extinction or extirpation, typically with 6 – 20 occurrences”. It is also ranked as List 1 by the Oregon Natural Heritage Information Center, indicating the species is “endangered or threatened throughout their range or are presumed extinct”. 

Range and Habitat
S. hirtipes is a regional endemic from Clark, Lewis, and Wahkiakum counties, Washington; and Clatsop, Lincoln, and Tillamook counties, Oregon.  It occurs in the Coast Range, Puget Lowlands, and Western Cascades Lowlands and Valleys physiographic provinces. Habitat is restricted to prairie remnants, meadows, and coastal headlands, from 60 meters (200 ft.) to 1,135 meters (3,750 ft) in elevation.

Threats
Threats include plant succession that results in the conversion of meadow habitat to closed-canopy forest or overtopping shrubs, invasive plant infestation, off-highway vehicles, urban development, possible in-breeding depression due to barriers to gene flow among the limited number of disjunct sites, seed predation by weevils, possible loss of pollinators, and the effects of climate change on species with limited potential habitat, including S. hirtipes. Four of the 19 Oregon sites and two of the 13 Washington sites are on lands under federal management. Of the 26 non-federal sites, 19 are in private ownership. The status of private sites in Oregon is unknown (pers. comm. Vrilakas 2009) and it should be assumed that at least some of these are no longer extant.

Management Considerations

· Establish and implement a Site Management Plan for each known site.

· Remove encroaching trees and shrubs from S. hirtipes habitat.

· Treat invasive plant species where they threaten populations of S. hirtipes.

· Establish a trail through S. hirtipes habitat at the Hart’s Cove site (Siuslaw National forest) to reduce trampling impacts.

· Use barriers and signing to discourage illegal Off-Highway Vehicle use at S. hirtipes sites



Research, Inventory and Monitoring Opportunities

· Develop monitoring protocol that captures meaningful population changes for a clonal plant.

· Initiate monitoring to determine population trend and the species’ response to management activities.  Include assessment of canopy closure in known sites and mechanisms for maintaining open conditions.

· Inventory potential habitat (open rocky areas, peaks and ridges) between known sites to locate additional occupied sites and potential habitat areas.

· Support research into multiple unanswered questions about S. hirtipes ecology and demography, to guide management efforts.

· Continue support of research into the genetic variability of S. hirtipes within and between populations and its relationship to related species.

· Use future genetic data to determine seed and plant material transfer guidelines.
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I. Introduction

A. Goal 

The goal of this CA is to summarize existing knowledge about Sidalcea hirtipes, the bristly-stemmed checker-mallow.  Included are summaries of current information on biology, ecology, threats, and management considerations, to facilitate federal management for species conservation. Concern for S. hirtipes derives from its low numbers and its limited distribution. Suitable prairie or meadow habitats are decreasing due to development and changes in disturbance regimes, and habitat associations appear to differ across its range.  It is apparently restricted to 32 population areas in northwest Oregon and southwest Washington.  Some populations have only a few plants: four populations in Washington had fewer than 15 plants when last observed. 

For OR/WA BLM administered lands, SSS policy details the need to manage for species conservation.  USDA Forest Service Sensitive Species policy describes as an objective that the agency 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. The policy also suggests that the agency develop and implement management actions to ensure that species do not become threatened or endangered. 


B. Scope

The geographic scope of this assessment includes consideration of the entire known and suspected range of Sidalcea hirtipes (Figure 1).  Site- specific information is included for federal lands, and for non-federal lands as it relates to the overall conservation of the species. Threats discussed represent known or suspected existing threats, any of which may change with time. Management considerations generally apply to specific localities, though some range-wide concerns such as habitat connectivity are addressed as well. Uncertainty and inference are acknowledged where appropriate, and information updates will be necessary to keep this assessment current. 


Figure 1--Sidalcea hirtipes locations, indicated by green stars.  Black lines inside each state depict National Forests where the species is documented to occur (Gifford Pinchot in WA, Siuslaw in OR). 

C. Management Status

Sidalcea hirtipes is currently on the USDA Forest Service Region 6 and USDI Bureau of Land Management Oregon and Washington Sensitive Plant Species Lists. The species is listed as Endangered by the State of Washington, a Candidate for listing by the State of Oregon, and a Species of Concern (SOC) with the U.S. Fish and Wildlife Service. The species has a Global Rank of G2 and State Rank of S1 in Washington, “critically imperiled because of extreme rarity or because it is somehow especially vulnerable to extinction or extirpation, typically with 5 or fewer occurrences” and S2 in Oregon, “imperiled because of rarity or because other factors demonstrably make it very vulnerable to extinction or extirpation, typically with 6 – 20 occurrences”.   It is also ranked as List 1 by the Oregon Natural Heritage Information Center, indicating the species is “endangered or threatened throughout their range or are presumed extinct”. 

The authors are not aware of any previously published management guidance for Sidalcea hirtipes. However, as a state endangered species in Washington, the species is tracked by the Washington Natural Heritage Program (WNHP), which shares information about the species to assist conservation planning by willing land owners.  The WNHP has worked with Washington Rare Plant Care and Conservation (Rare Care), at the Center for Urban Horticulture, University of Washington, to monitor Sidalcea hirtipes sites, including the Washington Forest Service site.  In addition, Rare Care has made seed collections from Sidalcea hirtipes sites, including the Forest Service site, for ex situ conservation at the Miller Seed Vault at the University of Washington Botanic Gardens (pers. comm. Gibble 2009).  The Berry Botanic Garden Seed bank maintains a collection of 128 accessions from sites in Clark and Lewis Counties, Washington and Tillamook County, Oregon (pers. comm. Guerrant 2010).

II. Classification and Description

A. Systematics and Synonymy

The taxonomic hierarchy for Sidalcea hirtipes ( USDA-NRCS 2007) includes: 

Division: 	Magnoliophyta (Flowering Plants)
Class:	Magnoliopsida – Dicotyledons 
Subclass:	Dilleniidae
Order:	Malvales
Family:  	Malvaceae (Mallow family)
Genus:	Sidalcea Gray (checker-mallow)
Species:	Sidalcea hirtipes C.L. Hitchc. (bristly-stemmed checker-mallow)

B. Species Description

The genus Sidalcea, in the family Malvaceae (mallows), includes about 25 species endemic to western North America, almost all within the United States (Hitchcock et al. 1961). All are herbaceous annuals or perennials with short rootstocks or taproots with white to deep pink flowers that form open to contracted racemes. The genus is notoriously variable and difficult to classify (Andreasen and Baldwin 2003b: 437), particularly with regard to the polymorphic leaf shape and breeding system.  Basal leaves are typically round in outline with lobes that are cleft less than halfway to the petiole. The lobes become increasingly cleft on leaves higher along the stems, these bearing little resemblance to basal leaves. The genus is also characterized as being gynodioecious, in which the flowers of individual plants are either female (male portion sterile) or perfect (both female and male portions functional).  In hermaphroditic (perfect flowered) individuals, the flowers are often larger than in female plants. These differences in morphology between plants of the same species have resulted in frequent misidentification (Halse et al. 1989). 

The key in Vascular Plants of the Pacific Northwest (Hitchcock et al.1961), written by C. Leo Hitchcock, author of the species Sidalcea hirtipes, distinguishes it from other species in the genus as having woody roots, being short-rhizomatous, with racemes spikelike and congested [but not perhaps in more shaded locations (Hill 1998)], stems sometimes fistulose, stems hairy at base, petals frequently over 15 mm long, calyx 9-15 mm long; enlarged considerably in fruit; finely stellate but also prominently hirsute with hairs 1-2 mm long, carpels prominently reticulate.  Two other species of Sidalcea occur within the range of S. hirtipes: S. hendersonii and S. nelsoniana.  Sidalcea hendersonii, however, occurs only on tideflats, and S. hirtipes is never found on tideflats (Hitchcock et al. 1961).  Sidalcea hirtipes can be distinguished from S. nelsoniana by the longer, more pubescent calyx, larger petal size, and the more hirsute stem (WNHP 1997).  Characters emphasized by S. R. Hill (Botanist, Illinois Natural History Survey, Center for Biodiversity), are the large size of the flowers and calyx, and the pubescence.  “The amounts of pubescence can vary, but usually the structure/type of the hairs is constant within a species (simple vs. stellate, then number of rays in the stellate hairs, and size of them)” (Hill 1998 pers. comm.).

The taxonomic description of Sidalcea hirtipes from the Vascular Plants of the Pacific Northwest part 3 (Hitchcock et al. 1961) states:
A large-clumped perennial with short, thick rhizomes; stems 7-13 dm. tall, occasionally slightly fistulose, copiously hirsute with rather stiff, simple or geminate (to cruciate) hairs as much as 2.5 mm. long; racemes usually compound, spikelike,  closely many-flowered; pedicels 1-3 (5) mm. long; calyx 9-15 mm. long, enlarged considerably in fruit, finely stellate but conspicuously ciliate and hirsute with simple to stellate hairs 1-2 mm. long; petals pink; carpels 3.5-4 mm. long, but prominently reticulate-alveolate on the sides, the beak 0.6-0.8 mm. long. N=30.
 Northern Lincoln Co. to Tillamook and Clatsop cos, Oreg., and Clark and Lewis cos., Wash., from coastal mountains to bluffs along the ocean, but not on tide flats.  June-July. 


Figure 2--Photos of Sidalcea hirtipes characteristics, from the Gifford Pinchot National Forest.  
All photos L. Swartz, USDA Forest Service
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Sidalcea hirtipes basal leaves
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Leaf variation
 [image: Sidhir_upper_leaves_25]

Upper leaves



[image: Sidhir_calyxinbloom_20]
Sidalcea hirtipes calyx at anthesis

[image: Sidhir_fruits_20]
Fruit, schizocarp

[image: IMG_1900_70]
Mature carpels, prominently reticulate-alveolate

[image: Sidhir_calyxinfruit_35]

Accrescent calyces on ripening fruit  -  finely stellate and very conspicuously hirsute.
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[image: IMG_1918_herm_pollen_15sep07_closecrop]

Sidalcea hirtipes perfect (hermaphroditic), protandrous flower. Note pollen grains on dehisced anthers.  Styles will emerge later. 






[image: IMG_1839_fem_15sep07_colormod2_closercrop_90]

Female flower. Styles emerge promptly.  Note that anther sacs have dehisced but are empty.








[image: IMG_1322_herm_series_Ssite_25aug07_30]
Hermaphrodite (perfect) flowered plant; sequence of sexual expression.  Pollen is shed as soon as flower opens.  Red styles emerge from the staminal column as flower ages (lowest open flower on right).  Refer to cover photo, and photo on right, for examples of variability in timing of this event.

[image: IMG_1820_Sidhir_stamenphalanges_crop_Nsite_15sep09]
Stamens emerge in two-three series, outer and inner, with filaments combined into sets or phalanges (generic characters).
[image: IMG_1436_styles_crop_series_herm_wsite_25aug07]

Emerging styles in old flower.

III. Biology and Ecology

A. Life History and Reproductive Biology 

Sidalcea hirtipes is known from 19 sites in northwest Oregon and 13 sites in southwestern Washington.  Due to a lack of recent information regarding their status, at least seven Oregon sites on private land may no longer be extant. Existing information on life history and reproductive biology has been collected from a subset of the known populations.  Investigations into the breeding systems and biology of these populations and those of related species have provided insight into life history and reproductive biology.  In this section we describe what is known about the life history and reproduction of Sidalcea hirtipes that may affect conservation of this species.  These factors include breeding system, pollination, genetic effects of population size and fragmentation, inbreeding, and vegetative reproduction. 

Gynodioecy
Most flowering plants are hermaphroditic, bearing both sexes in the same perfect flower.  Dioecy (the occurrence of male and female flowers on different plants) has evolved, however, in a minority of flowering plant families (Ashman 2002).  Members of the genus Sidalcea are gynodioecious, with two sex morphs: females with no male function, and hermaphrodites bearing perfect flowers (Schultz 2003a).  Gynodioecy is an uncommon breeding system characterizing an estimated 7 percent of plant species (Richards 1986 in Gisler and Love 2005: 5), and may be a first step in the evolution of dioecy (Ashman 2002).  In Sidalcea hirtipes hermaphroditic plants bear perfect flowers, with both stamens and pistils, and female plants bear pistillate flowers with sterile non-functional anthers.  Female plants usually occur as 20-40 percent of the populations (Schultz 2003a).

Sidalcea species are insect pollinated.  Some, at least, are self-compatible; for example Sidalcea oregana ssp. spicata showed no reduction in germination of self-pollinated seed (Ashman 1992: 1867).  Sidalcea hendersonii is described by Marshall and Ganders (2001) as self-compatible.  However, Sidalcea malvaeflora (D.C.) Gray ex Benth. elegans (Greene) C.L. Hitchcock was noted by J. Dimling (1992) to be an obligate outcrosser.  No published information about self-compatibility specific to Sidalcea hirtipes is known to us.

Self-pollination is avoided in Sidalcea hirtipes, (and other Sidalcea species), by its protandrous habit. In hermaphrodite plants, the styles do not emerge from the staminal column until termination of anthesis, about day three of flower opening.  Styles of female flowers are exserted earlier, ranging from in the bud to day 2 of flower opening (Schultz 2003b).  Variability in this timing in the sex morphs is high.

The flowers on each sex morph in Sidalcea hirtipes are dimorphic in size as well as sexual function, with hermaphroditic flowers generally being about 12 percent larger (Schultz 2003a: 170).  Significantly larger hermaphrodite flowers characterize nearly all known cases (over 30) of gynodioecious species (Schultz 2003b).  Darwin (1877, in Schultz 2003b) hypothesized that corolla size is correlated to size of the androecium (male flower parts), this hypothesis is consistent with Schultz’s (2003b) finding that in Sidalcea hirtipes corolla size is smaller in females in proportion to the reduction in stamen size, and this effect may be mediated by hormonal control of flower growth by the androecium.  Male sterility genes may thus have a pleiotropic effect of reducing corolla size.  Because corolla size may affect attraction of pollinators (Ashman 2000), there may be selection for mutations that increase corolla size by a different pathway.  This possibility is consistent with the observation that in insect-pollinated dioecious and monoecious angiosperms, female corolla size exceeds that of males in a large number of species.  Schultz (2003b) proposed that in an evolutionarily recent species, rate of response to selection for restored corolla size may be limited by the rate of mutation at loci capable of compensating for the pleiotropic effect of the absent androecium.  Therefore recent gynodioecious species might be more likely to retain the original flower-size dimorphism than older dioecious or monoecious species.

Pollinator visitation differs between the sex morphs in the relatively widespread inland species Sidalcea oregana ssp. spicata.  Ashman and Stanton (1991) found that complex factors affected levels of pollination in this species.  Hermaphrodite flowers not only had significantly longer petals, but also produced proportionately more nectar.  Pollinators visiting this population were foraging for nectar, with the exception of a relatively infrequent pollen-collecting visitor. Visitation was higher to hermaphrodite flowers on a per flower basis, but females produced more flowers, so there was no difference on a per inflorescence basis.  Female flowers received lower visitation rates, but stayed in receptive female phase longer than hermaphrodites.  In addition, female phase duration in both morphs decreased as the season progressed and pollen deposition rates increased, suggesting a functional response to pollen reception as has been demonstrated in other hermaphrodite species, where unpollinated flowers persist longer (Motten 1983 in Ashman and Stanton 1991).  Pollen deposition rates by sex morph were also influenced by the earlier average blooming time of the female plants and shifting seasonal pollinator assemblages. All these opposing processes resulted in the sex morphs receiving equivalent levels of pollination.  The relative effects of each of these possible factors in Sidalcea hirtipes have not been investigated.

Sex morphs in gynodioecious species may experience differential herbivory as well as differential pollinator services. Seeds of hermaphrodite Sidalcea hendersonii plants are preferentially predated by larvae of the weevil Anthonomus melancholicus, in populations where this weevil occurs (Marshall and Ganders 2001).  Female Sidalcea hendersonii produced significantly higher numbers of seeds in these populations, and female frequency sometimes exceeded 50 percent.  The females of the weevil feed on pollen, and it may improve their reproductive efficiency by using the same plant to brood their young.  This mechanism may contribute along with others to selection for gynodioecy.  Significant differential seed predation on hermaphrodites has also been reported in Sidalcea malviflora ssp. sparsiflora by Macrorhoptus spp. weevils (Garcia and Leong 2007).  Many other Sidalcea species are host to weevil predators (Marshall and Ganders 2001).  Seed predation in Sidalcea hirtipes by Anthonomus weevils at Oregon sites has been observed to result in a substantial loss of the seed crop (M. Stein per. Obs.), however this has not been investigated further to our knowledge.

Because the female morphs in Sidalcea are entirely reliant on interplant pollen transfer (Ashman and Stanton 1991), and hermaphrodites are protandrous, Sidalcea populations might be affected by loss of pollinators more strongly than wind-pollinated species or hermaphroditic species that can self-fertilize.  Pollinator losses have been documented in large areas of the United States, including bumble bees in the western US beginning in the mid-1990s (Evans et al. 2008).  However, in a meta-analysis, Shykoff et al. (2003) did not find evidence for differential pollen limitation between females and hermaphrodites in gynodioecious plants.

Small or isolated populations may be at increased risk for lowered viability due to genetic drift.  Unfavorable alleles may be fixed or expressed at higher rates by increased inbreeding due to smaller numbers of potential mates (Rogers and Montalvo 2004: 86).

Loss of male function in plants may arise from cytoplasmic male sterility genes, and be restored by nuclear genes.  The interplay between these genes will typically determine the proportion of female plants in gynodioecious species.  D.L. Byers et al. (2005) investigated the effects of fragmentation and resultant small populations on sex ratios in the gynodioecious prairie species Lobelia spicata.  Their analysis indicated decreased restoration and increased loss of male function in smaller and isolated populations, with the potential to impede seed production in these populations.  Lobelia spicata populations have been fragmented by loss of their prairie habitat to agriculture and development.  Similar causes have reduced habitat for Sidalcea species in the western United States, and all Sidalcea species that occur in the prairies of the Willamette Valley and Western Washington have some degree of rarity.  For example more than 99 percent of the grasslands of southwestern Washington have been converted to agriculture and other uses (Caplow and Miller 2004).

Inbreeding in plants may affect germination, growth rates, survival, fecundity of adults, and seed quality (Rogers and Montalvo 2004: 85).  Ashman (1992) demonstrated inbreeding effects in adult stages of the life cycle of Sidalcea oregana ssp. spicata – outcrossed plants were significantly larger, and produced more flowers per plant than sib-crossed and selfed plants.  In addition to this effect, there was a maternal sex effect.  Seeds of females germinated in higher proportions and those seedlings grew significantly faster. In Sidalcea hendersonii, Marshall and Ganders (2001) found that inbreeding was correlated with reduced seed production, germination, survival, and flowering.  Inbreeding depression was estimated at 0.67, a value considered to be high, however it is unknown to what degree S. hirtipes, with its nominally larger population size, may share this outcome.

Mycorrhizal relationships
No information about mycorrhizal associations specific to Sidalcea hirtipes is known to the authors.  However, because 80 percent of land plants form mycorrhizal associations (Whitfield 2007), it is likely that Sidalcea species also form these associations, and could be affected by changes in soil biota.  This is an area that has not yet been investigated.  

Vegetative reproduction or increase
Perennial species of Sidalcea tend to increase clump size through rhizome or stolon expansion once established.  In Sidalcea hirtipes, the spread of the plant is accomplished by the development of short, thick offsets usually just below ground level (Hitchcock and Kruckeberg 1957: 4).  S. Hill further noted that Sidalcea hirtipes is distinguished by an “…extensive thick rhizome system connecting many stems together” giving it less of a clumped appearance than Sidalcea campestris (Hill 2006 pers. comm.). One of the challenges of counting plant numbers in Sidalcea hirtipes is delimiting one genetic individual from another.  Shultz (2003a) handled this question by assuming genets were different if separated by at least 2 m (6.7 ft), within which shoots of only the other sex morph occurred.  Gruber and Whytemare (1997) reported expansion of one patch of Sidalcea hirtipes in the Cascade Head Scenic Research Area in Oregon, from 25.3 m2 (272 ft2) to 36.1 m2 (388.6 ft2), a 42.9 percent increase, in one year.  They did not determine whether the spread was clonal or from seed.

Genetic characteristics
The genus Sidalcea is restricted to western North America, in large part to the United States.  About 25 species are recognized, and they are regarded as a young group, many with restricted distributions, with some species, such as S. colvillei and S. robusta, found in only a single county each (Andreasen and Baldwin 2003b: 443).  Recent speciation may account for relatively low levels of genetic variation within the genus.   Experimental hybridization between Sidalcea species was reported by Hitchcock and Kruckeberg (1957: 89) who concluded “..there may be no significant sterility barriers..between species..”.  Ploidy levels vary between species and within some species, consistent with a hybridization influence in relations in the genus (Andreasen and Baldwin 2003a).  Sidalcea hirtipes is hexaploid (Hitchcock and Kruckeberg 1957) but no polymorphisms were revealed within the sequences analyzed by Andreasen and Baldwin (2003a: 441), indicating the plants may be autopolyploid, with multiple copies of the original genome. According to phylogenetic analysis by Andreasen and Baldwin (2003b: 442-3), based on sequences of nuclear ribosomal DNA for Sidalcea, Sidalcea hirtipes clustered most closely with members of the “glaucescens clade”, including  S. glaucescens, S. robusta, S. multifida, some populations of S. asprella, and S. maxima.  Members of this clade have a tendency toward glaucous stems and leaves.  They are closely related and minimally divergent from one another, possibly indicating recent species radiation within the group.









B. Range, Distribution and Abundance

Globally Sidalcea hirtipes is known from 32 sites.

Table 1-- S. hirtipes sites in Oregon
	Site Name
	Element Occurrence
	County
	Ownership

	Cascade Head
	001
	Lincoln
	The Nature Conservancy

	Saddle Mountain
	002
	Clatsop
	Oregon Parks

	Trask River
	003
	Tillamook
	Private

	Roads End
	004
	Lincoln
	Siuslaw National Forest

	Bays Creek
	005
	Tillamook
	Siuslaw National Forest

	Neahkanie Mountain
	006
	Tillamook
	Oregon Parks

	Salmon River
	007
	Lincoln
	Private

	Hart’s Cove
	008
	Tillamook
	Siuslaw National Forest

	Porter Site
	009
	Tillamook
	Private

	Unknown
	010
	Tillamook
	Private

	Tillamook Airport
	011
	Tillamook
	Private

	Clarence Creek
	012
	Tillamook
	Siuslaw National Forest

	Boulder Creek
	013
	Tillamook
	Private



Table 2—Selected S. hirtipes known sites in Washington*
	Site name***
	WNHIS #
	County
	EO Rank**
	Ownership****

	11 miles south of Chehalis
	1
	Lewis
	H
	

	Mayfield Reservoir
	2
	Lewis
	X
	utility

	Lacamas Creek
	3
	Clark
	H
	Private

	Ingle Road
	4
	Clark
	D
	PVTPIN

	Blair Road
	5
	Clark
	X
	Private

	Lacamas Prairie
	6
	Lewis
	C
	Private

	Skamokawa Vista Park
	7
	Wahkiakum
	AB
	Municipal Park

	Tucker Road
	8
	Lewis
	CD
	Private

	South Military Road Winlock
	9
	Lewis
	D
	Private

	Camp Bonneville
	10
	Clark
	E
	Department of Defense, Army

	Chelatchie Prairie
	11
	Clark
	CD
	Private

	Skate Creek
	12
	Lewis
	E
	Gifford Pinchot National Forest

	Lacamas Prairie area/Frost Rd
	13
	Lewis
	E
	Private

	Chelatchie Prairie
	14
	Clark
	D
	Private

	Cowlitz Prairie
	15
	Lewis
	C
	LOCMUNPVT

	Drew Prairie
	16
	Lewis
	D
	Private

	Keller Creek
	17
	Lewis
	AB
	PVTPIN

	*Information was not available for two non-federal sites
**A Excellent estimated viability/ecological integrity, B Good  estimated viability/ecological integrity, C Fair  estimated viability/ecological integrity, D Poor  estimated viability/ecological integrity, E Extant - verified as existing, H Historical - lack of current status data, X Extirpated - evidence of eradication,
***Data from Washington Natural Heritage Information System 25-Sep-2007

****PVTPIN = private individual,
 LOCMUN means local municipality, followed by PVT means some of the occurrence is owned by a corporation,
 PVT = private corporation,
 Private= other private.



 
A rough estimate of the cumulative area occupied by all known sites, made by the authors of this Conservation Assessment, from Heritage program data, is approximately 20.2 hectares (50 ac) in Washington and 20.2 hectares (50 ac) in Oregon.  Monitoring and site data available give only very general area estimates for each site without consistent information about how the estimates were formed.  Consistent estimates about numbers of stems or plants are likewise not available at present.  Because of the limited availability of habitat and the disjunct distribution of sites, opportunities for this species to expand beyond currently occupied sites may be limited.

C. Population Trends

Demographic studies and formal monitoring of population trends is lacking for Sidalcea hirtipes in both Washington and Oregon.

Washington:
Washington state sites for Sidalcea hirtipes have not been monitored with consistent methods that would allow comparisons between years except in a quite general way (WNHP 9/25/2007).  For example, some reports count “stems” and some count “plants” without defining the terms.  Seven sites are reported to support more than 100 plants at the most recent visit, and some of these are quite small in area, e.g. 200 square feet (18.6 square meters).  Two sites are ranked A/B (excellent/good estimated viability/ecological integrity): a site with several thousand plants reported on 40 acres, and a site with “800 individuals” on about ¾ acre.  One of these sites is on private land and one on municipal land.

Oregon:
Monitoring information for Oregon sites, when it has occurred, has many of the same difficulties that the Washington site data present in trying to determine population trend. Despite the inability to draw any conclusion about whether populations are increasing or decreasing, periodic site reports for Siuslaw National Forest populations have been consistent in the estimated number of “stems” present over a period of 15-20 years (Grenier 1991, McGarigal 1987, Testa 1993).  Anecdotally, it would appear that populations located on public lands have been stable.  Activities on private land subject to urbanization or other development may not be conducive to the long-term viability of S. hirtipes.

D. Demography

Please see discussion of hybridization, inbreeding depression, genetic factors, and small populations under Life History and Reproductive Biology, pages 14-17.

E. Habitat

Sidalcea hirtipes is restricted to prairie grassland and meadow habitat within the Coast Range, Puget Lowland, and Washington Western Cascades Lowlands and Foothills physiographic provinces. These sites all share some commonality in that they are associated with grasses, forbs, and other non-woody vegetation in a forest-dominated landscape, but due, in large part, to the dissimilarity of physical site characteristics across the species’ range, the origin of these grassland habitats and the successional dynamics that shape them over time may differ. Oregon sites are found on coastal headlands and bluffs, valley bottom meadows in close proximity to the coast, and inland up to 27 kilometers (17 miles) in the Coast Range. Coast Range sites vary from relatively low-elevation remnant prairies to the summit of Saddle Mountain, a prominent peak at 970 meters (3,200 ft). In Washington, the majority of sites occur within the Puget Lowlands province on habitats that are similar to those found at low-elevation sites in Oregon. A site on the Gifford Pinchot National Forest in the Western Cascades Lowlands and Foothills stands out as being ecologically different from the other sites and at an elevation of 1,135 meters (3,750 ft) is the highest in elevation.

1. Coastal Sites occurring on headlands and bluffs include Hart’s Cove and Roads End managed by the Siuslaw National Forest, The Nature Conservancy’s Cascade Head Preserve site, and Neahkanie Mountain, managed by the State of Oregon.  Four sites on private land near the mouth of the Salmon River and in the vicinity of the town of Tillamook are in low-lying meadow habitat.  There has been no recent effort to determine the status of sites on private land in Oregon (Vrilakas 2009) and due to their location in areas likely to be managed for agriculture or road right-of-way, there is reason to believe that some sites may no longer be extant. The two national forest sites are further discussed.

The Harts Cove (EO008) site is a prairie headland occupying 4 hectares (10 ac) between 60 meters (200 ft) and 150 meters (500 ft) in elevation.  The headland is composed of volcanic basalt more resistant to erosion than the surrounding sedimentary formations. Slopes average between 10 and 20 percent and have a southwest aspect facing the Pacific.  Climate is characteristically maritime with cool, wet winters and mild summers with frequent fog.  At Newport, approximately 50 kilometers (31 miles) to the south, the mean high temperature for September, the warmest month, is 18.7 degrees Celsius (65.7º F) and the mean low temperature in January is 3.7 degrees Celsius (38.6º F).  Average annual precipitation is 1.78 meters (70 inches), almost all of it falling as rain, with a pronounced winter maximum (WRCC 2009). Because of the site’s exposure to the ocean, winter storms are frequently accompanied by winds in excess of 120 kilometers per hour (70 mph). Soils at the site have not been classified but are derived from both basalt and sedimentary substrates. Vegetation is dominated by graminoid and herbaceous species with incursions of dense shrub patches, primarily thimbleberry (Rubus parviflora). Mature Sitka spruce (Picea sitchensis) forest borders the grassland on the north and east while the west and south edge ends at steep basalt cliffs dropping 60 meters (200 ft) to the water.

The origins of the grassland are not known, however Davidson (1966) found evidence of past fire from charcoal in soil test pits from a depth of 15 centimeters (6 in) from the surface to the “C” horizon, suggesting that natural fire or fire use by Native Peoples may have contributed to keeping the area free of trees. Davidson (1966) compiled a history of the site beginning in 1916 when the surrounding area was bought by Charles Hart, a local school teacher. Interviews with Mr. Hart revealed that the grassland existed at the time he purchased the property. Between 1916 and 1935 he farmed a portion of the grassland for onions and potatoes, fenced off the rest to provide grazing for his animals, and cleared brush and trees from the edge into the forest. In 1938, he sold the land to the US Government, at which time it became part of the Siuslaw National Forest and grazing was discontinued. 

Davidson’s description of the grassland in the 1960’s does not differ appreciably from that found today. Non-native forage grasses including velvet grass (Holcus lanatus), orchardgrass (Dactylis glomerata), colonial bentgrass (Agrostis capillaris), tall fescue (Schedonorus phoenix), and timothy (Phleum pratense), assumed to have been introduced in the early 1900’s, were prevalent on the north (upper slope) portion of the grassland and native grasses, sedges and forbs dominant on the south (lower slope) portion.  Today, these non-native grasses continue to dominate the north portion of the grassland, decreasing in prevalence along a gradient from the upper slope to lower slope positions. Patches of dense thimbleberry found in the upper slope area have likely established since the 1960’s based on a comparison of aerial photos. Dominant native species include Alaska brome (Bromus sitchensis), Canada goldenrod (Solidago canadensis), coastal wormwood (Artemisia suksdorfii), slough sedge (Carex obnupta), Pacific aster (Symphyotrichum chilense var. chilense), and Roemer’s fescue (Festuca idahoensis ssp. roemeri). Despite differences in species composition, the overall vegetative structure is similar throughout the grassland with 90 to 100 percent cover of 0.6 – 1.0 meter (2-3 ft) tall vegetation. S. hirtipes is best represented on the lower slope where native species dominate, however it is distributed throughout the grassland and appears to compete with the non-native rhizomatous forage grasses. S. hirtipes is absent from areas of dense thimbleberry cover. It is estimated that the site has greater than 1,000 stems of S. hirtipes.

Tree encroachment into the grassland does not appear to be a threat to S. hirtipes at this time, however, anecdotal evidence from historical observation and a comparison of aerial photos suggest that succession from herbaceous species to shrubs is occurring, particularly in the narrower, more shaded north portion of the site. Areas where shrubs become dominant can be discounted as suitable habitat for S. hirtipes. 

The grassland is the terminus of the popular Hart’s Cove hiking trail. The 5.6 kilometer (3.5 miles) route is hardened along its length through Sitka spruce forest until breaking out into grassland where it becomes undefined, resulting in a multitude of user-created trails. The grassy vegetation and attractive setting offer an inviting location to recreate, sometimes to the detriment of individual S. hirtipes plants which are trampled or damaged.
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Figure--3 Hart’s Cove S. hirtipes site Photo M. Stein, USDA Forest Service

Roads End (EO004) is located on a sandstone bluff adjacent to the beach. The site is approximately 1.5 hectare (3.7 ac) in size consisting of a meadow dominated by grass and forb species. Slopes are between 10 and 60 percent and have a southeast to northwest aspect. Climatic conditions are similar to that described for Hart’s Cove. The grass component at Roads End is dominated by non-native velvet grass, bentgrass (Agrostis sp.), and tall fescue with remnant native sand fescue (Festuca ammobia) present in small amounts. In addition to the dominance of non-native grasses, non-native forbs such as cats ear (Hypochaeris radicata), plantain (Plantago lanceolata), tansy ragwort (Senecio jacobaea), and yellow clover (Trifolium dubium) are well represented. S. hirtipes appears to be stable at the site with an estimated 1000 stems. The site receives a substantial amount of visitation from hikers accessing the area from a trail originating at the edge of a densely populated residential neighborhood in Lincoln City, as well as user-created trails from the beach to the southwest of the site.  Threats may include trampling and ground disturbance from hikers and erosion of the soft sandstone substrates at the bluff edge of the site.
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Figure--4 Roads End S. hirtipes Site. Photo M. Stein, USDA Forest Service

2. Coast Range Sites include those S. hirtipes that occur within a zone from 18 to 27 kilometers (11-16 miles) inland from the coast. Most of the sites in this physiographic province are in Oregon, with two sites in Washington. Elevations of the five Oregon sites include two at 90 meters (300 ft), middle elevation sites at 290 meters (950 ft) and 470 meters (1550 ft), and a higher elevation site at 970 meters (3,200 ft). Differences in elevation likely equate to a range of climatic and site conditions. Relative to sites on the immediate coast, greater differences in both diurnal and monthly temperatures would be expected due to the lessened maritime influence. Land management of the Oregon sites include the Trask River and Boulder Creek sites on private land, the Saddle Mountain site managed by Oregon State Parks and the Bays Creek and Clarence Creek sites managed by the Siuslaw National Forest. One of the private sites borders the Siuslaw National Forest and was still extant in the 1990’s. The status of the other private site is not known. The two sites on National Forest are described.
Bays Creek (EO005) is a remnant prairie grassland located approximately 18 kilometers (11 miles) inland. The site has a linear configuration with a total area of approximately 6 hectares (15 ac) located within a valley bottom at an elevation of 90 meters (300 ft). Slopes are gentle, between 0 and 10 percent, and include all aspects. Surrounding the grassland, vegetation is a mixed forest of Douglas-fir (Pseudotsuga menziesii) and red alder (Alnus rubra). Vegetation consists almost entirely of non-native forage grasses with tall fescue, velvetgrass, creeping bentgrass (Agrostis stolonifera), vernal sweetgrass (Anthoxanthum oderatum), and Kentucky bluegrass (Poa pratensis) providing most of the cover along with non-native forbs and remnant fruit trees.  Invasive species found include Canada thistle (Cirsium arvense), mint (Mentha ×piperita) and ox-eye daisy (Leucanthemum vulgare). Natives grasses Roemer’s fescue, Pacific brome (Bromus pacificus), and California oatgrass (Danthonia californica) provide less than 1 percent of the vegetative cover, but their presence gives an indication of what the pre-settlement vegetation of the prairie may have looked like. 

The site was homesteaded for an unknown period until 1939, at which time it was transferred to federal ownership under the US Farm Resettlement Act (Testa 1993). Under Forest Service management, a permit was issued to graze cattle on the grassland. With the discovery of the S. hirtipes at the site in 1987, it was noted by McGarigal (1987) that the population of approximately 1,500 stems “managed to thrive despite the grazing”, and that this was attributed to low numbers of animals and light utilization. However, in 1990 after the grazing permit season was extended a month and the number of animals increased by three, monitoring of the site found only two flowering stems of S. hirtipes (Grenier 1991) raising concerns for the long-term viability of the population. To protect the population and try to determine the effects of grazing on S. hirtipes, an exclosure was constructed around the majority of plants in 1991 and monitoring transects established. Unfortunately, cattle broke through the exclosure making it difficult to make any comparison between grazed and un-grazed portions of the population. Rather than rebuild the fence, a decision was made in 1992 to not re-issue the Bays Creek grazing permit.

Despite the almost total conversion of the prairie to a domestic pasture, the S. hirtipes population appears to have remained fairly constant over the past 20 years with an estimated 1,500 stems. Plants have a clumped distribution with relatively large areas of the grassland remaining unoccupied by S. hirtipes. The greatest threat to the population is the increasing presence of invasive species, primarily Canada thistle and domestic mint. Occasional trespass by off-road vehicles has also occurred resulting in some soil disturbance and mechanical damage to plants, but until this time the effects have been limited to a small proportion of the site. 
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Figure 5--Bays Creek S. hirtipes Site. Photo M.Stein USDA Forest Service.

Clarence Creek (EO012) is located approximately 26 kilometers (16 miles) inland on a broad ridge at an elevation of 470 meters (1,550 ft). The site is a mosaic of mesic and wet meadow, shrubs and trees with an area of approximately 4.8 hectares (12 ac), however S. hirtipes occupies only 0.2 hectare (0.5 ac) of this. Most of the meadow is occupied by non-native forage grasses, clover (Trifolium repens), and other weedy non-native forbs with native slough sedge (Carex obnupta) and arrow-leaf groundsel (Senecio triangularis) dominant in the wetter portions of the meadow. Past management of the Clarence Creek site is unknown. With a total of approximately 200 S. hirtipes individuals, this is the smallest site managed by the Siuslaw National Forest. 
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Figure 6—Clarence Creek S. hirtipes Site. Photo M.Stein USDA Forest Service.


3. Puget Lowlands Sites comprise the great majority of sites in Washington, on remnant prairie fragments and in fairly mesic habitats associated with creeks and streams.  Individual populations are mostly very small.  Some of the sites are subject to short-term, periodic flooding (WNHP 1997).  No detailed information is available about these sites or their history.

4. Western Cascades Lowlands and Foothills Site, WA
Sidalcea hirtipes occurs in open to somewhat open sites throughout its range (Gruber and Whytemare 1997: 123, NatureServe Explorer 2007).  The Skate Creek site on the Gifford Pinchot National Forest is quite different ecologically from all other sites.  It occurs at the highest elevation known for confirmed occurrences of the species, at 1,135 meters (3,750 ft.).  Other WA sites range from 60 meters (200 ft.) to 183 meters (600 ft.) elevation. Oregon sites, further south, range up to 970 meters (3,200 ft).  The Gifford Pinchot site consists of two sub-sites on a saddle divided by a closed logging road.  Both north and south sites are centered on meadows that are too wet for trees, and support mesic vegetation.  On the south site the Sidalcea plants grow in a distinct zone between the wettest, herbaceous, part of the meadow and the surrounding coniferous trees.  On the north site Sidalcea plants grow in a narrow stringer meadow bounded by a wet sedge meadow below and an alder stand above.  The north Sidalcea site has scattered young conifers growing among the Sidalcea plants, and is bounded on the adjacent uplands on either side by tall conifers.

A list of associated plants from the wet meadows at the time the population was discovered can be found in Table 6 in the appendices.  In 2007 the invasive Canada thistle (Cirsium arvense) was also observed in the south sub-site growing with the S. hirtipes (pers. obs. L. Swartz).

This site was first observed in 1998, and was revisited in 2005 and 2006 (WA Natural Heritage Program data).  Population estimates are not precise enough to identify any trends.

Table 3--Gifford Pinchot Sidalcea hirtipes monitoring data
	year
	Estimated # of stems
	Estimated area

	1998
	400-800
	0.25 acre

	2005
	500
	800 ft2

	2006
	400-600
	1000 ft2
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Figure 7--Cascade Mountain Sidalcea hirtipes site, ecotone. Photo L. Swartz USDA Forest Service


F. Ecological Considerations

The Skate Creek site, Cascade Mountain lowlands, on the Gifford Pinchot forest exhibits plant interactions with burrowing animals not seen at other sites.

Both the north and south parts of the Gifford Pinchot Sidalcea site show extensive tunneling and plant gathering by mountain beavers (Aplodontia rufa).  At the time of site visits in August and September of 2007, many open-topped tunnels and burrow entrances were evident, with fresh piles of cut vegetation including false hellebore (Veratrum viride) and fresh piles of excavated soil (pers. obs. L. Swartz).  Coincidentally, a researcher from the National Wildlife Research Center Olympia Field Station, Wendy Arjo, was live-trapping mountain beaver in 2007 in the vicinity of Mt. Rainier for a genetic study.  She trapped “the biggest male I have caught” in the meadow, and estimated there were two large males in the area (Arjo pers. comm. 2007).  Mountain beavers are native animals of the Pacific Northwest forest and are considered the most primitive of living rodents, of ancient lineage, with unusual physiology (Arjo 2007).

Mountain beavers have been considered a pest in the Pacific Northwest because they eat tree seedlings.  Mountain beaver damage to conifers is described in the Forest Environment Pesticide Study Manual published by Washington State University Extension (Cafferata 1997: 231-251).  

Mountain beaver utilize a wide variety of … plant species.  It is estimated that two and one-half times as much vegetation is cut and gathered as is eaten (Voth 1968: 234).

Evidence of feeding on conifer and hardwood trees is one of the key indicators of the presence of mountain beaver.  Feeding occurs both aboveground and belowground.  Aboveground, the animals clip plants measuring as much as 1 inch in diameter…  Mountain beaver also climb young trees and shrubs and clip lateral branches as well as terminal shoots as high as 20 or more feet.  Basal barking of conifers occurs in trees of a wide range of diameters (3 to 16 inches at ground level), but this is most common in trees with diameters of 4 to 6 inches at ground level...

Mountain beavers cause belowground injury to conifers by uprooting or burying seedlings.  They undermine and bark the roots of saplings.  The latter two types of injury cause extensive damage in conifer stands 10 to 20 years of age.  Damage mainly occurs in and around burrow systems.  ...damage has been observed on most conifer species growing in mountain beaver habitat… 

Damage from mountain beaver is clumped in distribution.  This creates nonstocked areas in stands rather than random mortality.  These openings will continue to enlarge if mountain beaver activity continues as trees around the edges repeatedly are damaged or killed (Neal and Borrecco 1981)…  

Mountain beaver in sapling-sized stands usually are associated with openings.  Damage primarily occurs around the edges of these openings, where the trees are growing within the mountain beaver home range.  The openings may be caused by seedling clipping at a much earlier age.  It is theorized that as the stand canopy begins to close, the understory vegetation thins out and becomes less abundant and desirable.  Mountain beavers associated with these openings begin barking the stems and roots of saplings.  This damage is progressive, and it maintains the openings as trees are killed.  Trees that are not adjacent to active burrows  seldom are damaged (Neal and Borreco 1981, Hoyer and others, 1979)… 

Root rot pockets often form in stands with shrub and herbaceous vegetation.  These often contain potential epicenters for expansion of mountain beaver populations…  

In even-age management, the size, shape, and location of the harvest unit can have a lasting impact on mountain beaver damage.  Small and narrow units are highly susceptible to invasion from adjoining areas with populations of mountain beaver.  A narrow unit adjoining a hardwood riparian area with a large population, for example, would be under constant pressure.

The Sidalcea population subunits on the Gifford Pinchot are long and/or narrow, bordering wet/riparian areas with adjacent alder populations, and have demonstrated mountain beaver populations and activity.  No cut Sidalcea plants were observed in 2007 in the vegetation piles by the mountain beaver burrows, although Sidalcea stems were common in the burrow area.

Small Sidalcea plants which might be seedlings, or young rhizomatous offshoots, were observed growing on the edges of soil piles by mountain beaver burrows.  A possible interaction between Sidalcea and burrowing animals is indicated by the observation of Ashman (1992) that for the species Sidalcea oregana ssp. spicata in Nevada, many Sidalcea seeds typically germinate on gopher-disturbed ground.  Disturbed soil may also be a focus for gopher activity, and all the seedlings in Ashman’s study were eventually destroyed by gopher activity.

It is possible that mountain beaver activity, as described above, is maintaining the habitat of this Sidalcea hirtipes population in a suitable condition.  There may be interactions with other forest processes, such as thinning of trees by root disease, which contribute to the maintenance of these openings.  Conservation planning for this site should take these factors into account.  For example, mountain beaver control for timber production on adjacent stands may not be appropriate.  If further inquiry supports the hypothesis of mountain beaver habitat maintenance, monitoring should include evidence of mountain beaver activity as well as Sidalcea presence.



IV. Conservation

A.  Threats


Large-scale stochastic threats (threats that affect the species range-wide)
1) Climate change.
Climate change in Pacific Northwest is expected to result in warmer temperatures, decreased snowfall, and increased evapo-transpiration.  During the 20th century, the average temperature increase in the Pacific Northwest (0.8º C, 1.7º F) was greater than the average global increase (0.6º C, 1.1º F) with maritime areas having the greatest increase regionally (0.9ºC, 1.8º F) (Mote 2003).  To address the problem of applying global-scale climate change models on a regional scale, Mote et al. (2005) synthesized ten global climate models to perform simulations for the Pacific Northwest.  The result shows a warming rate during the next century predicted to average in the range of 0.1º-0.6º C (0.2º -1.1º F.) per decade.  Predictions for changes in total precipitation and seasonality are less certain, however (Mote 2003).  It does seem reasonable to expect that a rise in temperature, particularly during the winter months, would result in reduced winter snowpack accumulations, a shift of the snowline to higher elevations, and an earlier snow melt in the spring (Stewart et al. 2004, Mote et al. 2003).

At low-elevation sites near the coast where mild temperatures prevail all winter, S. hirtipes emergence begins in late March.  Rising temperatures could result in a phenological shift so that emergence and flowering occur earlier in the year.  Because measurable snowfall here is uncommon, and rarely lasts more than a day or two, plants are able to emerge and begin growth anytime temperature, soil moisture, and perhaps available solar radiation are favorable.  A rise in temperature accompanied by a shift in phenology therefore may have little effect on the plant’s ability to grow, flower and fruit, allowing it to persist at these sites.

At higher elevations (i.e. Saddle Mt., Skate Ck.), a reduction in the snowpack and earlier melting that would accompany warming would likely result in earlier plant emergence. A possible consequence may be that plants could be exposed to an increased risk of hard early spring freezes. Another scenario is that a longer summer drought period would not allow plants enough time to produce mature fruit and seed.

Given no real information about the adaptability of S. hirtipes and its potential response to climate change, we can only speculate that higher elevation sites from the Coast Range and Cascades would appear to be most at risk, while lower-elevation coastal sites are likely to be the most secure because the longer frost-free period may allow plants to adapt by shifting their phenology to changing conditions.

2) Fragmentation and isolation of small remnant populations.

Potential negative effects from genetic inbreeding in small, isolated population areas may arise from inbreeding depression and the expression of deleterious recessive alleles.  Inbreeding effects (smaller plants with fewer flowers) have been demonstrated in Sidalcea oregana ssp. spicata (Ashman 1992).  Sidalcea hirtipes has not been tested for inbreeding effects.  A second, related demographic risk may arise in gynodioecious species, as demonstrated for Lobelia spicata (Byers et al. 2005).  If genetic drift in small populations reduces genetic diversity, under some circumstances female frequency can increase, leading to possible lowered seed production from pollen limitation.  Insufficient pollination has been observed to lower seed set in Sidalcea malvaeflora ssp. elegans (Dimling 1992). 
3) Pollinator loss or reduction.
Pollinator losses, due to habitat loss and diseases, have been documented in large areas of the United States, including bumble bees in the western US beginning in the mid-1990s (Evans et al. 2008).  Please see Gynodioecy section under Life History and Reproductive Biology, for discussion of the many related factors that may affect pollination in S. hirtipes.

4)  Development of open land
The WA Department of Natural Resources fact sheet on Sidalcea hirtipes (1997) mentions threats to Sidalcea hirtipes:  “Other threats include outright conversion of the land, road construction and maintenance, and alteration of the hydrologic regime.” 

Local-scale threats (threats that disturb, remove, or destroy the individual)

1) Vegetative competition from shrub and tree species resulting from succession.  

The WA Department of Natural Resources fact sheet on Sidalcea hirtipes (1997) describes ecology and threats to Sidalcea hirtipes: “In the Puget Trough, Sidalcea hirtipes occurs in prairie openings that were probably historically maintained by frequent fire set by Native Americans.  Some of the sites are subject to short-term, periodic flooding….In some areas, grazing of livestock has served to keep shrub and tree invasion suppressed.  However, grazing is thought to be the primary reason for the extirpation of the species from at least one site.” Oregon S. hirtipes sites may have been kept open historically by similar factors.

2) Invasive plants

Invasive Canada thistle and peppermint threaten to dominate portions of at least one site.  While S. hirtipes appears to compete well on sites where non-native grasses are prevalent, it is largely absent where these two highly aggressive species occur (Stein pers. obs).    

3)  Grazing

Grazing can have varying impacts depending on timing and intensity.  For example Gruber et al. (1997), observed over two years that at her study site on the Siuslaw National Forest, Sidalcea hirtipes rarely set seed because the flowering stalks were eaten and trampled by elk before seeds could mature.  However, she also speculated that grazing by deer and elk may have limited shrub invasion, keeping the habitat suitable.  Because Sidalcea hirtipes is a rhizomatous plant, it may be able to survive loss of seed set, but there could be effects such as reduced adaptability due to loss of genetic recombination in new individuals.


Management-related threats (threats directly resulting from management)

1) Trampling from dispersed recreation and OHV trespass. 

Most sites on federal lands in Oregon are located near high use recreation areas.  Three of the four Siuslaw National Forest sites occur either adjacent to dispersed campsites or at popular hiking destinations.  Inevitably, some plants are trampled each season by hikers or trespass off-highway vehicles, but the percentage of plants affected at each site has been small to date. 


B.  Conservation Status

The rarity, limited potential habitat, and disjunct distribution of Sidalcea hirtipes suggest that this species is a high conservation priority when considering biological diversity within Oregon and Washington. In addition, of the 32 known site areas, only six occur on federal lands; the majority of known sites receive little or limited management emphasis.  Management of the federal sites may therefore be disproportionately important for the conservation of the species.  Disjunct distribution patterns may present management challenges if management actions contribute to further geographic isolation of known population areas. The potential for management actions to provide positive conservation outcomes is discussed under Management Considerations. 


C.   Known Management Approaches

Both the Hart’s Cove and Road’s End sites are located with the Cascade Head Scenic Research Area established to “to provide present and future generations with the use and enjoyment of certain ocean headlands, rivers and streams, and forested areas; to ensure the protection and encourage the study of significant areas for research and scientific purposes, and to promote a more sensitive relationship between humans and their environment”. The Hart’s Cove site was incorporated into the Neskowin Crest Research Natural Area (RNA) in 1980 (Greene 1982). The RNA was established as an example of Sitka spruce-western hemlock (Tsuga heterophylla) coastal forest. No active management or research looking into possible management strategies has taken place at either site since becoming part of the Siuslaw National Forest in 1938. 

The Bays Creek and Clarence Creek sites both occur in Late-Successional Reserves (LSR) within the Northern Coast Range Adaptive Management Area (USDA-USDI 1994). The emphasis of the Adaptive Management Area is restoration and maintenance of late-successional forest habitat. Standards and guidelines allow for habitat improvement projects in LSRs when the activity will have a benign effect on late-successional forest-dependent species.

Sidalcea hirtipes, which is associated with openings that may be regarded as early- or mid-successional, may not benefit under a late-successional species management emphasis, but habitat improvement for this species at its meadow locations would be covered under Sensitive Species direction, detailed in Introduction section A.

Past management of the Bays Creek prairie has emphasized forage production for animals. Since the discovery of S. hirtipes at the site, management approaches have included the discontinuation of cattle grazing and placement of large boulders adjacent to a dispersed recreation site to discourage trespass by off-highway vehicles. No active management for the S. hirtipes has occurred at Clarence Creek.

The Gifford Pinchot site, Skate Creek, also occurs within LSR, managed for late-successional forest habitat.  Stands adjacent to the site have been thinned, and are planned for further thinning, to accelerate development of old-growth structure.  The road leading to the site is closed with a gate, but ATVs commonly drive around the gate to access the road (pers. obs. L. Swartz).  There is no evidence so far of motorized incursion into the meadows. 

Prescribed fire is an attractive tool to benefit species occupying habitats that were formerly kept open by fire.  However, the effects of fire can vary depending on how much fuel builds up between fire occurrences, and how introduced invasive species react to fire, among other factors. M. Wilson (2004b) suggests, from studies at several prairie sites across western Oregon, that prescribed fires always have both beneficial and detrimental effects.  Fire may promote invasive species more than it favors natives.  Plans for prescribed fire must carefully balance the expected conditions at the site and effects to all species with cost and alternatives available. Wilson documents (Wilson 2004a) harmful short-term effects to Sidalcea nelsoniana from prescribed fire, with a 23 percent reduction in cover and 30 to 35 percent less flowering compared to unmanipulated controls.  Experimental plots were burned in 1998 and 1999, and measurements made in 1998 (preburn) and 2000.    Mowing was compared to fire as a management technique in this two-year study.  Mowing had the desired effect of reducing woody vegetation in plots, but cover and flowering of Sidalcea nelsoniana was no greater in the mowed than in the control plots. 


D.	 Management Considerations

Management Considerations are actions or mitigations that a deciding official can use as a means of providing for the continued persistence of the species’ occurrence at a site and conservation of the species throughout its range.  These considerations are not required and are intended as general information that may be used and applied in site-specific situations.  


· Establish and implement a Site Management Plan for each site area on federal land. 
· Consider initiating vegetation management projects for the benefit of S. hirtipes. Examples include timber stand thinning and reducing shrub competition, conducted in the season when trampling and compaction effects would be least, such as fall.  Such projects should include monitoring of effects.
· Treat invasive plant species where they threaten populations of S. hirtipes. Any herbicide treatment should avoid broad spectrum chemicals if possible and must include application techniques that reduce the risk of injury to S. hirtipes to low levels. 
· Where trails lead up to sites, particularly at Hart’s Cove site, consider clearly defining a trail route through the prairie, to minimize effects of recreation through trampling.
· Use barriers and signing to discourage illegal OHVs use at S. hirtipes sites.


V. Research, Inventory and Monitoring Opportunities

Additional data needs include:

· What kind of population monitoring would be effective? Methods capable of detecting change in a rhizomatous population are needed.  Initiate monitoring of population trends in different habitat types; implement a program capable of detecting meaningful changes in populations (to be determined by agency biologists in conjunction with population experts).
· Are there undiscovered sites? Inventory potential habitat (open rocky areas, meadows, peaks and ridges) between known sites to locate additional occupied sites and potential habitat areas. 
· What is the genetic diversity within and among sites? Are populations
genetically different, as determined by common garden studies or genetic analysis? What are appropriate seed transfer guidelines and can material from one site be used to augment another?
· Does S. hirtipes hybridize with closely related Sidalcea species? 
· Does S. hirtipes suffer from inbreeding depression? 
· What is the effect of state-listed noxious weeds and other non-native plant species on S. hirtipes populations?
· What species pollinate S. hirtipes throughout its range?  Is S. hirtipes affected by current pollinator declines?
· Does S. hirtipes suffer from weevil herbivory, as related Sidalcea species do?
· What are the relative roles of clonal vegetative reproduction and reproduction by seed in maintaining and establishing S. hirtipes populations? 
· What effects do the disturbance regimes that maintain open habitat have on seed production, reproduction by seed, and the adaptive potential of S. hirtipes populations? 
· How are S. hirtipes seeds dispersed?  Is there any plausible natural mechanism that could move seeds or pollen from one existing population to any other (are they reproductively isolated), or to unoccupied suitable habitat?
· What interactions are occurring between S. hirtipes and fossorial mammals?
· What is the effect of mowing on S. hirtipes populations?  Is mowing an effective conservation tool?  If so, what is the most appropriate frequency and time of year for mowing?  
· What is the effect of grazing intensity and timing; by horses, cows, elk or deer, on S. hirtipes?
· What is the effect of fire on S. hirtipes habitat and populations?
· Are there additional S. hirtipes populations in previously unsurveyed potential habitat?
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APPENDICES

Table 4--Associated Species for Coastal Headland Habitat

	Trees

	Picea sitchensis (Bong.) Carr.
	Sitka spruce

	Pseudotsuga menziesii (Mirbel) Franco var. menziesii
	Douglas-fir

	Thuja plicata Donn.
	Western red cedar

	Tsuga heterophylla (Raf.) Sarg.
	Western hemlock

	Shrubs

	Acer circinatum Pursh
	vine maple

	Mahonia nervosa (Pursh) Nutt.
	Oregon grape

	Gaultheria shallon Pursh
	salal

	Menziesia ferruginea Sm.
	fool’s huckleberry

	Rhododendron macrophyllum D. Don ex G. Don
	Pacific rhododendron

	Rubus spectabilis Pursh
	salmonberry

	Sorbus sitchensis M. Roemer
	Mountain-ash

	Forbs

	Achlys triphylla (Sm.) DC.
	vanilla leaf

	Anaphalis margaritacea (L.) Benth.
	pearly everlasting

	Anemone deltoidea Hook.
	Columbia windflower

	Anemone oregana Gray var. oregana
	Oregon anemone

	Cirsium sp.
	thistle

	Clintonia uniflora (Menzies ex J.A. & J.H. Schultes) Kunth
	queen cup bead lily

	Coptis laciniata Gray
	goldthread

	Hieracium albiflorum Hook.
	white hawkweed

	Maianthemum dilatatum (Wood) A. Nels. & J.F. Macbr.
	false lily of the valley

	Maianthemum stellatum (L.) Link
	starry false Solomon’s-seal

	Osmorhiza berteroi DC.
	sweet cicely

	Oxalis oregana Nutt.
	cat’s-ear

	Rubus pedatus Sm.
	strawberry-leaf raspberry

	Stachys mexicana Benth.
	Mexican hedgenettle

	Trillium ovatum Pursh ssp. ovatum
	trillium

	Viola glabella Nutt.
	stream violet

	Viola sempervirens Greene 
	evergreen violet

	Graminoids

	Bromus sp.
	brome

	Elymus glaucus Buckl.
	blue wildrye

	Festuca roemeri
	Roemer’s Fescue

	Luzula multiflora (Ehrh.) Lej. ssp. multiflora var. multiflora
	common woodrush

	Ferns and Allies

	Blechnum spicant (L.) Sm.
	deer fern

	Polystichum munitum (Kaulfuss) K. Presl
	sword fern

	Bryophytes

	Dicranum fuscescens Turn.
	

	Douinia ovata (Dicks.) H. Buch
	

	Eurhynchium oreganum (Sull.) Jaeg.
	

	Hylocomium splendens (Hedw.) Schimp. in B.S.G.
	

	Hypnum circinale Hook.
	

	Marsupella emarginata (Ehrh.) Dumort.
	

	Polytrichastrum alpinum (Hedw.) G. L. Sm.
	

	Racomitrium varium (Mitt.) Jaeg.
	

	Scapania americana Müll. Frib.
	

	Scapania bolanderi Austin
	

	Lichens

	Peltigera neopolydactyla (Gyelnik) Gyelnik
	




Table 5--Associated Species Coast Range Meadow Habitat

	Trees

	Pseudotsuga menziesii (Mirbel) Franco var. menziesii
	Douglas-fir

	Shrubs

	Amelanchier alnifolia (Nutt.) Nutt. ex M. Roemer var. semiintegrifolia (Hook.) C.L. Hitchc
	serviceberry

	Gaultheria shallon Pursh
	salal

	Rubus ursinus Cham. & Schlecht. ssp. macropetalus (Dougl. ex Hook.) Taylor & MacBryde
	Pacific blackberry

	Vaccinium alaskaense T.J. Howell
	Alaska huckleberry

	Forbs

	Achillea millefolium L.
	yarrow

	Camassia quamash (Pursh) Greene
	camas

	Fragaria virginiana Duchesne ssp. platypetala (Rydb.) Staudt
	wild strawberry

	Hypochaeris radicata L
	cat’s-ear

	Iris tenax Dougl. ex Lindl. ssp. tenax
	Oregon iris

	Plantago lanceolata L.
	plantain

	Viola adunca Sm. var. adunca
	early blue violet

	Graminoids

	Anthoxanthum odoratum L.
	sweet vernalgrass

	Carex californica Bailey
	California sedge

	Holcus lanatus L.
	velvet grass

	Luzula multiflora (Ehrh.) Lej. ssp. multiflora var. multiflora
	common woodrush

	Ferns and Allies

	Lycopodium sitchense Rupr
	Alaska clubmoss

	Lycopodium clavatum L.
	ground pine

	Polystichum munitum (Kaulfuss) K. Presl
	sword fern

	Pteridium aquilinum (L.) Kuhn
	bracken fern






Table 6--Associated Species for Western Cascades Lowlands and Valleys Wet Meadow Habitat, Gifford Pinchot National Forest

	species listed in record*
	NRCS PLANTS database nomenclature, if different
	common name

	
	
	

	Trees

	Abies amabilis
	
	Pacific silver fir

	Alnus sinuata
	Alnus viridis ssp. sinuata 
	Sitka alder 

	Pinus monticola
	
	western white pine

	Thuja plicata
	
	western red cedar

	Tsuga heterophylla
	
	western hemlock

	shrubs

	Gaultheria humifusa
	
	western wintergreen

	Menziesia ferruginea
	
	fool’s huckleberry

	Rhododendron albiflorum
	
	Cascade azalea

	Ribes bracteosum
	
	stink currant

	Rubus lasiococcus
	
	dwarf bramble

	Rubus parviflorus
	
	thimbleberry

	Rubus pedatus
	
	strawberry bramble

	Rubus spectabilis
	
	salmonberry

	Sorbus sitchensis
	
	western mountain-ash

	Spiraea densiflora
	Spiraea splendens var. splendens
	subalpine spirea

	Vaccinium membranaceum
	
	big huckleberry

	Vaccinium ovalifolium
	
	oval-leaf huckleberry

	Forbs

	Angelica arguta
	
	Lyall’s angelica

	Angelica genuflexa
	
	kneeling angelica

	Aquilegia formosa
	
	western columbine

	Arnica latifolia
	
	broadleaf arnica

	Arnica mollis
	
	hairy arnica

	Aster modestus
	Canadanthus modestus
	few-flowered aster

	Aster sp
	
	aster

	Caltha biflora
	Caltha leptosepala ssp. howellii
	marsh marigold

	Cardamine spp.
	
	bittercress

	Circaea alpina
	
	enchanter’s nightshade

	Clintonia uniflora
	
	queen’s-cup bead-lily

	Cornus canadensis
	
	bunchberry

	Delphinium glaucum
	
	Sierra delphinium

	Epilobium alpinum


	Epilobium anagalidifolium, or E. clavatum, or E. hornemannii, or E. oregonense, or E. lactiflorum
	willowherb



	Epilobium spp.
	
	willow-weed

	Equisetum arvense
	
	common horsetail

	Erigeron peregrinus
	
	subalpine fleabane

	Galium trifidum
	
	three-petal bedstraw

	Galium triflorum
	
	fragrant bedstraw

	Heracleum lanatum
	Heracleum maximum
	cowparsnip

	Ligusticum grayi
	
	Gray’s licorice-root

	Lilium columbianum
	
	Columbia lily

	Linnaea borealis
	
	twinflower

	Lupinus latifolius
	Lupinus latifolius, or L. arcticus
	broadleaf lupine

	Mimulus guttatus
	
	yellow monkeyflower

	Mitella spp.
	
	mitrewort

	Pedicularis groenlandica
	
	elephant’s head

	Polygonum bistortoides
	
	bistort

	Potentilla drummondii
	
	Drummond’s cinquefoil

	Ranunculus uncinatus
	
	disappointing buttercup

	Senecio triangularis
	
	arrowleaf groundsel

	Smilacina stellata

	Maianthemum stellatum

	starry false lily of the valley

	Stachys cooleyae
	Stachys chamissonis var. cooleyae 
	Cooley’s hedgenettle

	Streptopus amplexifolius
	
	clasping-leaved twisted-stalk

	Taraxacum officinale
	
	dandelion

	Tolmiea menziesii
	
	youth-on-age

	Trautvettaria caroliniensis
	
	false bugbane

	Valeriana sitchensis
	
	Sitka valerian

	Vancouveria hexandra
	
	inside-out flower

	Veratrum viride
	
	green false hellebore

	Veronica americana
	
	American speedwell

	Vicia americana
	
	American vetch

	Viola glabella
	
	pioneer violet

	Viola palustris
	
	bog violet

	Xerophyllum tenax
	
	beargrass

	Graminoids

	Agrostis exarata
	
	spike bentgrass

	Calamagrostis canadensis
	
	bluejoint reedgrass

	Carex lenticularis
	
	lakeshore sedge

	Carex luzulina
	
	woodrush sedge

	Carex microptera
	
	small-headed sedge

	Elymus glaucus
	
	blue wildrye

	Glyceria elata
	Glyceria striata 
	fowl mannagrass

	Hordeum brachyantherum
	
	meadow barley

	Phleum alpinum
	
	alpine timothy

	Poa pratensis
	
	Kentucky bluegrass

	Trisetum canescens
	
	tall trisetum

	Ferns and allies

	Pteridium aquilinum
	
	brackenfern

	Athyrium filix-femina
	
	ladyfern



*data source: Undated list labeled HORSE PORKY MDW – ECOLOGY PLOT SPECIES LIST (6 PLOTS), attached to message (no author or date given) to Mark Pistrang, Gifford Pinchot NF botanist, about discovery of new species of Sidalcea in Horse Porky meadow. Gifford Pinchot NF botany files.
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