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DISCLAIMER

This Conservation Assessment was prepared to compile the existing published and unpublished information available on Iliamna bakeri and its habitat.  This Assessment does not represent a management decision by the US Forest Service or Bureau of Land Management.  Although the best scientific information available was used, and subject experts were consulted in preparation of this document, it is expected that new information will arise.  In the spirit of continuous learning and adaptive management, if you have information that will assist in conserving Iliamna bakeri, please contact the Interagency Special Status/Sensitive Species Conservation Planning Coordinator in the Portland, Oregon Forest Service Region 6 and Oregon/Washington BLM offices via the interagency website at  http://www.or.blm.gov/isssp/.
EXECUTIVE SUMMARY

The goal of this Conservation Assessment is to summarize existing knowledge regarding the biology and ecology of the vascular plant Iliamna bakeri (Baker’s globemallow), threats to the species, and management considerations to provide information to Forest Service Region 6 and Oregon/Washington BLM line managers to assist in the formulation of options for management activities.  Iliamna bakeri, is a Forest Service Sensitive species in Regions 5 and 6, a BLM Bureau Sensitive species in Oregon, and a BLM Sensitive species in California.  
Although information from the entire known range of Iliamna bakeri was considered in this assessment, management considerations suggested in this document apply only to BLM and Forest Service managed lands in Oregon.  Updates in species status in Oregon may be found on the following website: http://www.or.blm.gov/isssp/. 
Iliamna bakeri occurs in northern California and southern Oregon on lands administered by the USDA Forest Service (Fremont-Winema, Lassen, Modoc, Klamath, Mendocino, and Shasta-Trinity National Forests) and USDI Bureau of Land Management (Lakeview and Medford Districts and Alturas, Eagle Lake and Surprise Field Offices).  One hundred and sixty-four sites have been reported in an area that covers more than 14,400 square miles.  Sites vary in size from a single plant, reported at several locations, to an estimated one million plants found at two locations on Eagle Lake BLM.  All but three reported sites are located on Federal lands.
Iliamna bakeri appears to be a relatively short-lived, herbaceous perennial which grows in abundance after fires, then declines over time and persists between wildfire events predominately in the seed bank and as small relic populations in localized areas.  

Plants may occur on hot exposed locations, such as lava flows, south-facing slopes, ridge tops, roadbeds, and landings, but large populations are primarily found in areas recently burned by wildfires.  Habitats within burned areas that are known to support Iliamna bakeri include:  the margins of scab rock flats;  shrubby slopes; aspen stands; ponderosa pine and juniper woodlands; and pine, mixed conifer, and white fir stands with open to fairly dense pre-fire canopy closure.  

The historic fire regimes throughout the range of Iliamna bakeri have been altered by suppression activities and reduction of fine fuels from livestock grazing.  The effect has been to increase the length of time between fires, increase abundance and cover of woody species, and increase the intensity of fires that do burn.  Lack of fire has likely contributed to the current limited above-ground distribution of the species on the landscape.  Iliamna bakeri may also be impacted by herbivory, ground-disturbing activities, post fire revegetation activities, invasive species and collection in parts of its range.  

Management considerations for the species include using short-term conservation measures to prolong existing population longevity and maintain high levels of seed production.  Burning treatments may be used to maintain habitat and stimulate seed germination within and adjacent to known Iliamna bakeri sites.  
Areas burned by wildfires in the past 10-15 years are a priority for inventory.  Opportunities exist to continue monitoring in the Toolbox Complex Fire and to establish monitoring to determine the effects of fuels treatments and underburning.  
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I.  INTRODUCTION
A.  Goal

The goal of this Conservation Assessment is to summarize existing knowledge regarding the biology and ecology of Iliamna bakeri (Baker’s globemallow), threats to the species, and management considerations to provide information to Forest Service Region 6 and Oregon/Washington BLM line managers to assist in the formulation of options for management activities.  This species is of concern because of limited distribution and abundance and declining populations.  Federal management for this species follows Region 6 Sensitive Species and Oregon/Washington BLM Special Status Species polices.

Region 6 policy requires 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 loss of species viability or create significant trends toward federal listing” (FSM 2670.32) for any identified Sensitive Species.  A viable population “…has the estimated numbers and distribution of reproductive individuals to ensure the continued existence of the species throughout its existing range (or range required to meet recovery for listed species) within the planning area” (FSM 2670.5).  For Oregon/Washington BLM administered lands, Special Status Species policy details the need to manage for species conservation.  

B.  Scope

Information from the entire known range of Iliamna bakeri in northern California (Lassen, Shasta, Modoc, Siskiyou, and Tehama Counties) and southern Oregon (Klamath, Lake, and Jackson Counties) was considered in this assessment.  Available information comes primarily from Federal lands administered by the USDA Forest Service (Fremont-Winema, Lassen, Modoc, Klamath, Mendocino, and Shasta-Trinity National Forests) and USDI Bureau of Land Management (Lakeview and Medford Districts and Alturas, Eagle Lake and Surprise Field Offices).  Management considerations suggested in this document apply only to BLM and Forest Service managed lands in Oregon.
This assessment summarizes existing information regarding a relatively little known vascular plant.  Information updates will be necessary to keep this assessment current over time.  The threats named here summarize known or suspected existing threats, which also may change over time.  Management considerations may be applied to localities, however, some larger scale issues, such as population connectivity and range-wide concerns, are listed.  Uncertainty and inference are acknowledged where appropriate.
C.  Management Status
Iliamna bakeri is on the Forest Service Sensitive Species Plant Lists in Regions 5 and 6.  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.

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

Iliamna bakeri is a BLM Bureau Sensitive species in Oregon and a BLM Sensitive species in California.  BLM Sensitive species are “…those species that: (1) could become endangered in or extirpated from a State, or within a significant portion of its distribution; (2) are under status review by the FWS and/or NMFS; (3) are undergoing significant current or predicted downward trends in habitat capability that would reduce a species’ existing distribution; (4) are undergoing significant current or predicted downward trends in population or density such that federal listed, proposed, candidate, or State listed status may become necessary; (5) typically have small and widely dispersed populations; (6) inhabit ecological refugia or other specialized or unique habitats; or (7) are State listed but which may be better conserved through application of BLM sensitive species status” (BLM Manual 6840).

The Heritage global rank for Iliamna bakeri currently is G4, “not rare and apparently secure, but with cause for long-term concern, usually with more than 100 occurrences.” Heritage state rank in Oregon is S2, imperiled because of rarity or because other factors demonstrably make it very vulnerable to extinction (extirpation), typically with 6-20 occurrences.  Heritage state rank in California is S3.2, which indicates a threatened species with 21-100 occurrences, 3,000-10,000 individuals, or 10,000-50,000 acres [of habitat].  

Updates in species status can be found on the following websites: 

1)  http://www.or.blm.gov/isssp/  (OR/WA BLM and Region 6), 

2)  http://www.fs.fed.us/r5/projects/sensitive-species/ (Region 5), 

3)  http://www.ca.blm.gov/pa/biology/index.html (California BLM), 

4)  http://oregonstate.edu/ornhic/ (Oregon Natural Heritage Information Center)
5)  http://www.dfg.ca.gov/whdab/html/cnddb.html (California Natural Diversity     Database).

II.  CLASSIFICATION AND DESCRIPTION
A.  Nomenclature and Taxonomy

Scientific Name:  
Iliamna bakeri (Jepson) Wiggins

Common Name:  
Baker’s globemallow

Family:

Malvaceae

Type Locality:
Fall River Valley, California

Jepson first described Iliamna bakeri as Sphaeralcea bakeri in 1925 in Manual of Flowering Plants of California (Jepson, 1925).  Wiggins renamed the plant Iliamna bakeri in his 1936 monograph of the genus (Wiggins, 1936).  The species was included in Illustrated Flora of the Pacific States Washington, Oregon, and California (Abrams, 1951), where the habitat was described as “rocky slopes and chaparral, arid transition zone; southern border of Klamath County, Oregon, and Lassen, Siskiyou, Modoc, and Shasta Counties, California.”  

B.  Species Description

The Jepson Manual:  Higher Plants of California (Hickman, 1993) describes Iliamna as a perennial genus with erect stems 6-20 dm arising from a woody caudex.  Iliamna bakeri is described as having upper leaves shallowly three lobed 1.5-4.5 cm wide, stem 3-7 dm, and harshly stellate hairy.  Leaf petioles are 1-6 cm, stout, with stipules +/- 5mm wide.  The inflorescence generally appears axillary with rose purple petals 1-3 cm and calyx 9-12 mm.  Seeds are 3-4 per segment.  Chambers (1999) concluded in an Oregon Flora Newsletter that specimens collected from Jackson County, Oregon were also Iliamna bakeri.  He recommended that the description be “…modified to give Iliamna bakeri a height of up to 12 dm and upper leaves that are shallowly to deeply 3-5 lobed.  Its lower stem leaves are cordate-based, not tapered to truncate.” 

C.  Similar Species
Iliamna latibracteata Wiggins is another uncommon species found in southwestern Oregon extending into Humbolt County in northern California.  It occurs at lower elevations than Iliamna bakeri and inhabits moist forest and streamsides.  Genetic analysis found Iliamna latibracteata to be closely related to Iliamna bakeri (Bodo Slotta, 2000).  Chambers (1999) notes that Iliamna latibracteata “…differs from Iliamna bakeri in having large accessory bracts accompanying the calyx.”

Iliamna rivularis (Douglas ex Hook.) Greene is a wide-spread species which extends east from the north Cascades to the Rocky Mountains and is found in moist forest or riparian areas.  Chambers (1999) reports that the calyx of [Iliamna rivularis] is less than 1 cm long, versus 1.3-2 cm in Iliamna bakeri.  

III.  BIOLOGY AND ECOLOGY
A.  Life History and Reproductive Biology
1)  Life History
Iliamna bakeri appears to be a relatively short-lived, herbaceous perennial which grows in abundance after fires, then declines over time and persists between wildfire events predominately in the seed bank and as small relic populations in localized areas.  Similar life history characteristics are reported for Iliamna rivularis (Matthews, 1993).
Large populations can persist for decades in the seed bank without detection.  For example, roughly 100,000 plants were found on the Silver Lake Ranger District (Fremont-Winema National Forests) following the 2002 Toolbox Complex Fire.  Prior to the fire, the plant was not known to occur anywhere on the Silver Lake Ranger District.  Forest data show occupied habitat within the Toolbox Complex Fire had not previously burned since wildfires were first recorded in the 1920’s.
Populations may decline quickly after the initial disturbance.  Approximately 150 Iliamna bakeri plants were located in the 1995 Switchback Fire (Chiloquin Ranger District, Fremont-Winema National Forests) in 1998, but by 2001, only 5 plants were present.  Sites with only a few plants present may, therefore, represent remnants of what were once much larger populations, and substantial seed banks could occur in the vicinity of what appear to be isolated sites.  
Meinke (2001) speculated that factors affecting population longevity may include competition, moisture stress, or changes in conditions that favor germination and establishment of new Iliamna bakeri plants.  
2)  Flowering and Pollination

Flowering occurs in July and August, extending into September.  Native bees, particularly bumblebees (Bombus sp.), were the primary pollinators observed in a study conducted on the Fremont-Winema National Forests (Meinke, 2001).  However, Arneson et al. (2003) observed the solitary bee Diadasia nitidifrons, conducting most of the pollination visits at 9 Iliamna bakeri sites in Modoc and Lassen Counties, California.  Bumblebees are generalist pollinators which visit many different species, while D. nitidifrons is a specialist, which visits only flowers of plants in the mallow family.  Arneson et al. (2003) found that D. nitidifrons appeared at all of the sites studied, regardless of burn age, burn size, or distance from other populations.   “Specialist bees can make disproportionate contributions to the success of their preferred hosts, because they tend to visit them exclusively even when those hosts are rare” (Arneson et al., 2003). 
3)  Seed Production, Viability, and Dispersal

Iliamna bakeri reproduces chiefly by seed.  There is no evidence of vegetative reproduction by runners, stolons, rhizomes, or rooting at the nodes (Meinke, 2001).  During the Fremont-Winema study, seed set was high (e.g. in the range of 80,000 seeds/plant) in outcrossed plants, and approximately 21 percent lower in bagged, self-pollinated plants.  The California study found almost no seed set resulted from self-pollination, except in one individual.  Arneson et al. (2003) suggested that the ability to self-pollinate may become more important at the edge of the species’ range, or where generalists are the primary pollinators.  

Viability of sampled seeds from the Fremont-Winema populations was approximately 94 percent.  Pre-dispersal predation was minimal (Meinke, 2001).  However, Arneson et al. (2003) found up to 41 percent pre-dispersal seed predation by Anthonomus weevils in California populations.  Seed dispersal appears to occur over short distances via wind and gravity.  

4)  Seed Dormancy and Seed Banking

Seed longevity in the soil is unknown, although abundant seed germination has been observed in areas which have not burned for up to 100 years.  Prolific seed production and long-term seed survival presumably contribute to a large, persistent seed bank.  
Seeds of Iliamna bakeri are hard-coated and need scarification to break dormancy.  Seeds germinate readily after exposure to heat, a trait observed for other species in the genus.  Iliamna bakeri  seeds placed in an oven for 2.5 hours at approximately 65 degrees Celsius had 89 percent germination within seven days after exposure to the heat, compared to 6 percent for seeds left at ambient temperatures, and 4 percent for seeds placed in a cold room (Meinke, 2001).  
Depth of burial may affect seed heating and germination.  Fire was ineffective at stimulating germination of Iliamna corei seeds buried 3 cm during laboratory tests in Virginia (Baskin and Baskin, 1997), although more shallowly buried seed germinated readily.  Potentially, depth of seed burial may increase with time, and result in a need for hotter temperatures to stimulate germination in areas where fires have been suppressed for long periods.  In both the Toolbox Complex Fire and Long Canyon prescribed burn (Lakeview Resource Area, BLM), Iliamna bakeri germinated most abundantly on sites where intense burning occurred.  Fire had been excluded from both of these areas for several decades.
5)  Recruitment

Growth can be rapid following germination.  Plants began flowering and producing seed in the 2002 Toolbox Complex Fire the year following the fire, although they had not yet reached full stature and seed output was limited.  It is unknown if plants in the fire came up primarily in fall 2002 after the fire, or during the following spring.  Germination which resulted in patches with “carpets” of seedlings was also observed in September 2003, after late summer rains (Wilson, 2003).  At that time, plants in the fire had not produced mature seeds, and recruitment was still from the existing seed bank.  Germination of new plants from the seed bank continued in the Long Canyon prescribed burn 2 years after the fire.  
B.  Range, Distribution, and Abundance


Figure 1 shows the distribution and abundance of Iliamna bakeri by township based on Heritage Database information and site forms supplied by agency botanists.  Records with the notation “needs fieldwork” were not included.  Some of the reported data may not be accurate, since size of large populations was estimated, and population decline may have occurred since sites were discovered.  Site data was not available during development of this document for some known occurrences, including four occurrences found on the Mendocino National Forest (Isle, 2005).  Without knowledge of the distribution of the seed bank, the actual range and abundance of the species is uncertain.  

Iliamna bakeri occurs in northern California (Lassen, Shasta, Modoc, Siskiyou, and Tehama Counties) and southern Oregon (Klamath, Lake, and Jackson Counties) in an area that covers more than 14,400 square miles.  One hundred and sixty-four sites have been reported; 161 are located on Federal lands.  Table 1 shows number of sites by Federal land unit and size class.  More sites and larger populations have been located in the eastern half of the species’ range.  

Sites vary in size from a single plant, reported at several locations, to an estimated one million plants found at two locations on Eagle Lake BLM.  Half of the reported sites have 100 or fewer plants present.  Distribution is clumpy, often with 20 or more miles between isolated sites or clusters of sites.
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Table 1.  Distribution of Iliamna bakeri by Federal Land Unit.
	Total Est. #  Plants
	Land Manager
	Number of Sites
	Size Class - # of Plants per Site

	105,000 plants
	Fremont-Winema NF
	9
	0 < 10

	
	
	4
	10 < 100

	
	
	4
	100 < 1000

	
	
	5
	1000 < 10000

	
	
	2
	10000 < 100000

	
	
	
	

	100+ plants
	Klamath NF
	1
	100 < 1000

	
	
	
	

	900 plants
	Lassen NF
	3
	0 < 10

	
	
	3
	10 < 100

	
	
	2
	100 < 1000

	
	
	
	

	90,000 plants
	Modoc NF
	15
	0 < 10

	
	
	17
	10 < 100

	
	
	16
	100 < 1000

	
	
	12
	1000 < 10000

	
	
	
	

	300 plants
	Shasta-Trinity NF
	3
	10 < 100

	
	
	
	

	11,000 plants reported, 60,000-80,000 estimated
	Alturas BLM


	3
	< 10

	
	
	1
	10 < 100

	
	
	1
	100 < 1000

	
	
	1
	1000 < 10000

	
	
	
	

	2,000,000+ plants
	Eagle Lake BLM


	2
	0 < 10

	
	
	3
	100 < 1000

	
	
	1
	1000 < 10000

	
	
	2
	100000 < 1000000

	
	
	
	

	31,000 plants
	Lakeview BLM
	8
	100 < 1000

	
	
	4
	1000 < 10000

	
	
	
	

	2,100 plants


	Medford BLM


	7
	0 < 10

	
	
	7
	10 < 100

	
	
	7
	100 < 1000

	
	
	
	

	10,250 plants


	Surprise BLM


	1
	0 < 10

	
	
	1
	100 < 1000

	
	
	1
	1000 < 10000

	
	
	
	


C.  Habitat

Iliamna bakeri plants may occur on hot exposed locations, such as lava flows, south-facing slopes, ridgetops, roadbeds, and landings, but large populations are primarily reported from areas recently burned by wildfires (Figures 2 and 3).  Within recently burned areas, slope, aspect, elevation and the composition of associated vegetation can vary considerably.  Within burned areas, Iliamna bakeri has been found along the margins of scab rock flats, on shrubby slopes, in aspen stands, in ponderosa pine and juniper woodlands, and in pine, mixed conifer, and white fir stands with open to fairly dense pre-fire canopy closure.  Common associated plants include ponderosa pine, juniper, mountain mahogany, sagebrush, bitterbrush, rabbitbrush, snowbrush, manzanita and species of Prunus.  Elevations range from 3,700’ to 6,800’.  Soils are formed from volcanic parent material and tend to be rocky and/or shallow.  Iliamna bakeri has not been found on pumice soils resulting from the Mt. Mazama eruption in Central Oregon.  

Within the range of Iliamna bakeri, ponderosa pine and dry mixed conifer habitats were historically characterized by Fire Regime I (0-35 year frequency, surface severity); low sagebrush and big sagebrush habitats were historically characterized by Fire Regime II (0-35 year frequency, replacement severity), or Fire Regime III (35-100+ year frequency, mixed severity); and white fir and moist mixed conifer habitats were characterized by Fire Regime III (for information on fire regimes see http://frcc.gov/index.html).  Fire frequency has been greatly reduced in these habitats since European settlement occurred in the late 1800’s.  A fire history study which included plots on the Fremont National Forest, Lakeview BLM, and Modoc National Forest found mean fire return intervals of 10-20 years in mountain big sagebrush steppe, juniper woodlands, and adjacent ponderosa pine stands prior to European settlement, while post settlement fires were infrequent or totally absent (Miller et al., 2001).  

In the Toolbox Complex Fire (Fremont-Winema National Forests) and Long Canyon prescribed burn (Lakeview Resource Area, BLM), plants generally germinated in areas where fire intensity was sufficient to remove the organic layer and blacken the soil.  Distribution was patchy, with scattered plants located between dense patches.  Dense patches of plants appeared to correspond to sites where woody fuel had been near the ground prior to burning, increasing fire intensity and depth of heating.  For example, in juniper shrublands, plants were commonly found under the dripline of torched juniper trees or in pockets of burned mountain mahogany.  Not all intensely burned areas developed patches of Iliamna bakeri, which may have been caused by uneven distribution of seeds in the seed bank.  
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Jeannette Wilson, September 2003.  Toolbox Complex Fire
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Jeannette Wilson, September 2003.  Toolbox Complex Fire

IV.  CONSERVATION

 A.  Conservation Threats
1.  Fire Suppression
The historic fire regimes throughout the range of the Iliamna bakeri have been altered by suppression activities and reduction of fine fuels from livestock grazing.  The effect has been to increase the length of time between fires, increase abundance and cover of woody species, and increase the intensity of fires that do burn.  The distribution of Iliamna bakeri prior to European settlement is unknown.  However, lack of fire has likely contributed to the current limited above-ground distribution of the species on the landscape.  Longer intervals between fires may also result in decreased seed bank viability and increased potential for excessive seed burial.  Historically, more frequent, less intense fires may have maintained open canopy conditions, periodically stimulated some level of germination, and allowed above-ground populations to persist for greater lengths of time over a wider area.  The current condition may result in more of a “boom and bust” situation with greater reliance on the seed bank and infrequent stand-replacing events.  

2.  Ground Disturbance

Although Iliamna bakeri occurs on mechanically disturbed sites, like roadsides and clearcuts, records from throughout the range of the species do not associate large populations with mechanically disturbed habitats, unless burning also took place.  Within the Irish Deer Timber Sale on the Lakeview Ranger District, 75 plants came up in old roadbeds, landings, and burn piles (Spivey, 2003).  Sanger (2003) also reported plants coming up where mechanical site preparation had occurred.  Whether germination on these sites was stimulated by mechanical disturbance or heat from exposure and/or pile burning is unknown.  Meinke (2001) suggested that mechanical disturbance might increase the potential for heating by bringing buried seeds to the surface.  
The effects of disturbance from salvage logging on above-ground plants are currently being studied in the Toolbox Complex Fire.  Survival and seed output are being compared in salvaged logged and control plots.  Preliminary observations suggest that the majority of Iliamna bakeri plants in salvage units were not damaged by logging (Figure 4).  Some of the plants that were mechanically damaged survived and resprouted, although they had reduced stature and flowering (Figure 5).  
3.  Herbivory

Livestock, deer, elk, and wild horses have been reported to browse Iliamna bakeri.  Extensive herbivory may reduce plant vigor and seed production.  Whiteaker (2003) reported plants grazed down to 3 inches by cattle on the Klamath Falls Resource Area (Lakeview District BLM).  On the Chiloquin Ranger District, Malaby and Cushman (2001) found approximately 40 to 50 percent of Iliamna bakeri plants had been browsed by deer and/or cattle.  Deer browsing which removed nearly all reproductive structures was observed in a portion of the Long Canyon prescribed burn in/near an aspen stand (Wagner, 2003).  Sanger (2003) reported that early season cattle grazing prior to flowering in late July had less impact on seed production than late season grazing.  Iliamna bakeri was not heavily grazed early in the season, and plants were able to recover and set seed in August and September (Sanger, 2003).  
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Sarah Malaby, July 2005.  Toolbox Complex Fire
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Sarah Malaby, July 2005.  Toolbox Complex Fire

4.  Revegetation of Burned Areas 

Revegetation activities, such as seeding for erosion control and tree planting, are likely to speed growth of competing plants and may limit the abundance and longevity of Iliamna bakeri populations.  Because Iliamna bakeri populations can remain dormant in the seed bank for decades, their presence in an area may not be known until post fire seeding has already been implemented.  
5.  Invasive Species

Invasive species, such as noxious weeds and cheatgrass, may compete with Iliamna bakeri.  Invasive species often readily invade burned areas if a seed source is present.  Many invasives have the ability to resprout or germinate soon after a fire, increasing their competitive edge.  Control of invasive species with herbicides could potentially damage or kill co-occurring Iliamna bakeri plants. The risk of inadvertent herbicide spraying is lessened by the fact that once germinated, Iliamna bakeri plants are large and easy to identify. 
B.  Conservation Status

Iliamna bakeri is a seral species dependent on fire disturbance, and populations are expected to fluctuate over both time and space.  
Fire suppression has resulted in a dependence of the species on infrequent stand replacing events, and has likely decreased the distribution and abundance of the species across its range.  Existing populations tend to be discontinuous:  scattered individually, or in small clumps, several miles apart.  
Nearly all of the known sites of Iliamna bakeri occur on Forest Service and BLM managed lands.  Recent emphasis on conducting vegetation treatments on Federal lands to return landscapes to Fire Regime Condition Class I will benefit Iliamna bakeri.  Condition class ratings describe the deviation of ecosystems from their pre-settlement natural fire regime.  Condition Class I, or low departure, is considered to be within the natural (historical) range of conditions.  (For more information on condition class see http://frcc.gov/index.html).
Once implemented, restoration of landscapes through the use of vegetative treatments and re-introduction of fire may provide sufficient conservation for Iliamna bakeri.  In the interim, conservation measures may be needed to maintain populations and maximize seed production in parts of its range.
C.  Known Management Approaches
Prescribed burning for other objectives has resulted in germination of Iliamna bakeri.  Thousands of plants appeared after the Long Canyon prescribed burn on Lakeview BLM in spring 2001.  Hundreds of plants were found after the Deadhorse prescribed burn on Alturas BLM in fall of 1990 (Dolan, 2003).  
D.  Management Considerations
Site objectives may include prolonging existing population longevity, maintaining high levels of seed production, and implementing burning treatments to stimulate seed bank germination.  Any conservation measures used should be re-assessed as the population changes over time.  For example, areas conserved during post-fire activities may no longer need conservation as above-ground plants disappear and the population exists primarily in the seed bank.

1.  Conservation Measures
To maintain high levels of seed production, genetic variability and species distribution in large populations, consider conserving a sample of dense patches of plants located throughout the occupied habitat.  For small populations, it may be necessary to conserve all above-ground plants to achieve the goals.  
There is no indication that Iliamna bakeri is benefited by shading or overstory canopy; therefore, removal of live or fire killed timber is unlikely to negatively affect the species.  However, ground-disturbing activities could reduce survival and seed production of individual plants.  Conservation could be achieved by excluding areas from ground-disturbing activities, or by the use of mitigations to maintain patches within unit boundaries.  For example, skid trails and landings could be located away from dense patches of plants.
Consider avoiding grass seeding in occupied habitat.  Where reforestation is required, consider planting trees on a wide spacing and leaving some areas unplanted.  Often dense Iliamna bakeri patches will be located on sites which did not contain commercial tree species prior to burning, such as scablands and rocky ridges, and these areas can be prioritized for conservation.  

To allow Iliamna bakeri seed bank establishment, consider mitigating the effects of grazing by resting occupied pastures for 1 to 3 years after wildfires, or shifting to an early season of use (prior to flowering).  If seed production is being severely impacted by livestock grazing, there may be a need to mitigate impacts with short-term exclosures, or other means.  In burned areas excluded from salvage logging, accumulated deadfall can provide some mitigation from grazing 5-10 years after a burn.  

2.  Habitat Maintenance

Consider periodic burning within and adjacent to known Iliamna bakeri sites, consistent with the historic fire regime of the area.  Fall burns are likely to be more consistent with historic conditions, result in hotter fires, and be more beneficial to the species.  However, spring burning also resulted in a germination response in Long Canyon (Lakeview BLM) and should not be ruled out where fall burns are infeasible or conflict with other resource objectives.  
Although Iliamna bakeri responds well to hot fires, pretreatment activities such as commercial thinning, whip felling, or brush cutting may be needed prior to prescribed fire to meet other resource objectives.  Mechanical fuel treatments alone, such as slashbusting or mastication, are unlikely to result in germination of large populations of Iliamna bakeri without follow up burning, and could kill existing above-ground plants.
Where feasible, consider burning fairly large areas at a time.  Because of the patchy distribution of Iliamna bakeri, small burns may miss the bulk of the seed bank, resulting in limited germination and small population size.  Additionally, because of its palatability, small burns could create target areas hit hard by livestock or wildlife.  In livestock grazing allotments, burning should be coordinated with the pasture system to prevent burning only a small part of a pasture at one time.

V.  RESEARCH, INVENTORY AND MONITORING OPPORTUNITIES
Iliamna bakeri is large, easy to detect and identify, and non-rhizomatous.  No special inventory and monitoring methods are required.  Because above-ground populations are short-lived, and the seed bank is critical to the long-term survival of this species, fruit or seed production is an important element to record during monitoring.   
Information gaps include the following:

1) Is the species truly rarer in the western part of its range?  Or has the western portion not been as well inventoried or had as many major fires?  
2) How long do above-ground populations persist, and does adult longevity vary with habitat type?  
3) How do logging, fuel treatments, burning, and grass seeding affect survival and seed production of above-ground plants?

4) What types and combinations of treatments will be the most beneficial in stimulating seed germination and maintaining habitat for the species over the long term?

5) How long do seeds persist in the soil, what is the rate of attrition, and how frequently should burning take place?

6) Are populations impacted by fragmentation?  Is there a need for outcrossing between populations?
A.  Inventory
Existing inventories for Iliamna bakeri have primarily been conducted for project level planning.  Because the species is large and showy, opportunistic finds have also been made.  A more complete inventory of areas burned by wildfires in the past 10-15 years would likely yield additional sites.  Since the species may remain undetected in the seed bank until a fire occurs, inventory should include sites within the entire range, including areas where the species has not been previously located.
B.  Monitoring

Opportunity exists to continue monitoring in the 2002 Toolbox Complex Fire.  Response to salvage logging, and population longevity and seed output in different habitat types can be evaluated with this study.  Monitoring should be established to determine the effects of fuel treatments and underburning.  
VI.  ACKNOWLEDGEMENTS

In addition to the references listed below, information for this document was obtained from the California and Oregon Natural Heritage Programs, Forest Service and Bureau of Land Management sensitive plant site forms, communication with Forest Service and Bureau of Land Management personnel, and the field observations of the author.  

VII.  REFERENCES

Abrams, L.  1951.  Illustrated Flora of the Pacific States, Washington, Oregon, and California.  Vol III, Stanford University Press, Stanford, CA.

Arneson, L.C., V.J. Tepedino, and S.L. Smith.  2003.  Reproductive Success of a Rare Fire-Follower, Baker’s Globe Mallow, and its Association with a Native Specialist Bee in Northeastern California.  Unpublished. 

Baskin, J.M. and C. Baskin. 1997.  Methods of breaking seed dormancy in the endangered species Iliamna corei (Sherff) Sherff (Malvaceae), with special attention to heating.  Natural Areas Journal 17: 313-323.

Bodo Slotta, T.A.  2000.  Phylogenetic Analysis of Iliamna (Malvaceae) Using the Internal Transcribed Spacer Region.  Master’s Thesis.  Virginia Polytechnic Institute and State University.

Chambers, K.  1999.  Oregon Flora Newsletter.  Vol 5:3, Oregon State University.

Dolan, M.P.  2003.  Alturas Field Office BLM Botanist.  Personal Communication.
Hickman, J.C. 1993.  The Jepson Manual.  University of California Press, Berkeley, CA.

Isle, D. 2005.  Mendocino National Forest Botanist.  Personal Communication.

Jepson, W.L. 1925.  Manual of Flowering Plants of California.

Malaby, S. and K. Cushman.  2001.  Revisit to EO#1.  Fremont-Winema NF site form.  

Matthews, R. F. 1993. Iliamna rivularis. In: Fire Effects Information System, [Online]. 

U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fire Sciences Laboratory (Producer).  Available: http://www.fs.fed.us/database/feis/ [[image: image5.png]


2005, July 6].
Meinke, R.J.  2001.  Conservation Status and Natural History Assessment of the Sensitive Species Iliamna bakeri (Malvaceae) on the Fremont and Winema National Forests, Oregon.  Unpublished.  Prepared under agreement with the Fremont National Forest. 

Miller, R., C. Baisan, J. Rose, and D. Pacioretty.  2001.  Pre- and Post-Settlement Fire Regimes in Mountain Big Sagebrush Steppe and Aspen:  The Northwestern Great Basin. Final Report to the National Interagency Fire Center.

Sanger, A. 2003.  Lassen NF Botanist.  Personal Communication.

Spivey, T.  2003.  Fremont-Winema NF  Forestry Technician.  Personal Communication.

Wagner, J.A. 2003.  Lakeview District BLM Fire Ecologist.  Personal Communication.

Whiteaker, L. 2003.  Klamath Falls Resource Area BLM Botanist.  Personal Communication.

Wiggins, I.  1936.  A resurrection and revision of the genus Iliamna Greene.  Contributions from the Dudley Herbarium, Standford University.  1: 213-229.

Wilson, J.M. 2003.  Fremont-Winema NF District Botanist.  Personal Communication.







Figure 3.  Iliamna bakeri in a burned mountain mahogany stand.





Figure 2.  Iliamna bakeri in a burned ponderosa pine stand.








Figure 4.  Iliamna bakeri in a salvage logged unit.





Figure 5.  Iliamna bakeri in a skid trail.
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