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Rationale

The Klamath Region is noted for rare and locally endemic plant species.  These species are often poor competitors with widespread native and non-native plant species and often occur in areas where competition is limited by unique local conditions of hydrogeology, substrate fertility, or disturbance.  Since the controls on rare plant species distributions are often highly idiosyncratic, general knowledge required to protect or restore these species is often lacking.  Basic information in population size(s), vigor, and habitat affinities of rare plant species are needed to effectively management these species.  

Lava Beds National Monument has yet to have a plant inventory implemented.  Information on the presence, abundance, and distributions of rare plants, therefore, will address an important information need for the park.  By compiling lists of potential species and their likely habitats, and sampling these habitats during early summer, we hope to locate new rare plant populations within the park. 

Objectives

The primary objective of the rare plant inventories will be to gather and augment existing information on the distribution, abundance, and habitat characteristics of the target species.  This information will be used to begin devising design studies for Vital Signs Monitoring.  The distribution and abundance data will be collected in an incremental fashion, usually by focusing on a subset of available habitats in a given field season (e.g., wetlands and lakes, rocky outcrops, etc.).

The secondary objective of these inventories will be to increase documentation of our existing plant lists for each park.  None of our parks exceeds 90% documentation of its existing species list, and we intend to provide lists of undocumented taxa to field crews at the beginning of each field season.

Survey Design & Methods

Since all parks have extensive plant checklists, the first step in ensuring the quality of the existing information is to review existing lists, reports, and documentation.  In addition, the Network Ecologist and other botanical experts within the parks will “sanity check” the existing lists, looking for obvious errors of omission, commission, as well as possible bias (e.g., low vs. high elevation, upland vs. wetland species, under representation of problematic taxa, such as graminoids).  As a result of this process, we will devise focused species or habitat-specific searches for each park. Field inventories will be focused to redress obvious gaps or biases noted in the review of the park species list.  In most cases, inventories will be habitat or species-specific.  In each park we will also note habitats which may be under sampled. A preliminary list of focal species for LABE is presented in Table 1.

Based on our pre-field analyses we will stratify the network parks based on habitat types and an assessment of geographic and ecological completeness of previous search efforts.  As current funding levels will not support exhaustive searches for all vascular plant species of special concern within the network parks, priority will be given to those species with federal listing status, or that are threatened by proposed or existing management activities.  Next in priority will be species with State and California Native Plant Society listing status and species at the limit of their range.  Following development of this priority list, species-specific strategies will be based on the use of predictive models using GIS tools and species habitat preferences. 

Field surveys will emphasize detecting new populations of species known to occur within each park as well as occurrences of taxa previously undetected yet likely to occur.  Locations will be documented according to standard protocols, including the use of global positioning system technology, to determine precise locations.  Each species encounter will be characterized by recording environmental parameters such as slope, aspect, elevation, substrate, and associated species.  

Specific sampling techniques will be one of three methods depending upon the habitat associations of the species: (1) directed surveys aimed at complete census of target habitats, (2) belt transects in larger target habitats where complete census is logistically unfeasible, (3) area and time-constrained searches at randomly selected sites in more extensive habitats where only a fraction of the potential habitat can be sampled.  

Targeted surveys will be used to provide the most information per unit of time expended in localized habitats believed to harbor distinctive species, such as springs, rocky outcrops, and meadow openings.  In these habitats, field botanists will thoroughly search the area for rare plant species. 

In habitat types exceeding several hectares in size (e.g. oak woodland, yellow pine forest, and riparian habitats in LABE), belt transects will be placed systematically within the habitat with a random start.  These belts will typically be 100- 200 m in length and 10 m wide with the number of belts and the distance between belts determined by the size of the habitat and the time available.   We will also collect ancillary environmental data at each site to improve our understanding of habitat relationships of specific species.  Our goal will be to fully cover the habitat in question with an unbiased sample design.  In addition, we will allow some time for reconnaissance of likely habitats without use of belts or other standardized sampling approaches.

Riparian sites will be sampled in those areas specifically identified as containing suitable aquatic plant habitat by spot surveying the area for emergent and submerged plants (with particular emphasis on the Cyperaceae and Juncaceae) as well as other standing water locations.  All plant material collected will be preliminarily examined during collection, documented, placed in plastic bags and tagged.  All suitable material will be mounted for vouchering in park collections.  During our aquatic vascular plant inventories we will also collect information on non-native aquatic plants to maximize time using expensive boating equipment.

Schedule

We will implement directed rare, sensitive and aquatic surveys in WHIS in spring and early summer 2003.  Our first field inventory session will last for three weeks starting in mid May and running to early June. 

Coordination 

The Klamath Network Ecologist will be setting up a meeting preceding the first field season to discuss the highest priority species and habitats for rare and sensitive plant inventories in the parks.  In addition, this meeting will address the most feasible means to staff the intended inventories.  Once target taxa and habitats are defined and field crews selected the Network Ecologist and individual parks will work with field crews. The Network Ecologist will work with individual parks to facilitate logistics for the implementation of the inventories, including use of park lodging opportunities, and where appropriate, use of NPS equipment.  A pre-field season orientation will be conducted to familiarize all field crew leaders and technicians with proper protocols, safety and compliance issues, etc.

Partnerships

We are presently pursuing partnerships with the California Natural Diversity Database, Oregon Natural Heritage program, and Native plant societies in both states to leverage funding for more comprehensive inventories than are possible with I&M funding.
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Table 1. Focal species for rare and sensitive plant inventory, Lava Beds NM, 2003 compiled from the California Native Plant Societies Inventory.

Allium atrorubens var. atrorubens        
Eriogonum  heracleoides var. heracleoides
Oryzopsis exigua

Antennaria flagellaris
Eriogonum  nutans var. nutans
Osmorhiza depauperata

Arabis cobrensis
Eriogonum  ochrocephalum var. ochrocephalum
Pedicularis centranthera

Arabis microphylla var. microphylla
Eriogonum  pyrolifolium var. pyrolifolium 
Penstemon cinereus

Arnica fulgens
Eriogonum collinum
Penstemon cinicola

Astragalus agrestis
Eriogonum prociduum
Penstemon heterodoxus var.shastensis

Astragalus anxius
Eriogonum umbellatum var. glaberrimum
Penstemon janishiae

Astragalus geyeri var. geyeri
Galium glabrescens ssp. modocense 
Penstemon sudans

Astragalus inversus
Gentian affinis var. paravidentata
Phacelia gymnoclada

Astragalus iodanthus var. diaphanoides
Geum aleppicum
Phacelia inundata

Astragalus lemmonii
Hackelia cusickii
Phacelia sericea var. ciliosa

Astragalus pulsiferae var. pulsierae
Hulsea nana
Phlox muscoides

Astragalus pulsiferae var. suksdorfii
Iliamna bakeri
Platanthera stricta

Atriplex argentea var. hillmanii
Ivesia aperta var. aperta
Ploygala subspinosa

Atriplex gardneri var. falcata
Ivesia baileyi var. baileyi
Polyctenium fremontii Var. fremontii

Balsamorhiza serrata
Ivesia baileyi var. beneolens
Polygonum polygaloides var. esotericum

Camissonia boothii ssp. alyssoides
Ivesia paniculata
Psoralidium lanceolatum

Camissonia claviformis ssp. cruciformis
Ivesia sericoleuca
Ranunculus macounii

Camissonia minor
Ivesia webberi
Rumex venosus

Camissonia tanacetifolia ssp. quadriperforata
Lathyrus rigidus
Salvia dorrii var. incana

Carex inops ssp. inops
Lomatium foeniculaceum var. macdougalii
Scutellaria holmgreniorum

Carex petasata
Lomatium grayi 
Senecio hydrophiliodes

Carex vallicola
Lomatium hendersonii
Silene oregana

Caulanthus major var. nevadensis
Lomatium ravenii
Sphaeralcea grossulariifolia var.grossulariifolia

Chenopodium simplex
Lupinus latifolius var. barbatus
Stachys palustris ssp. Pilosa

Claytonia umbellata
Lupinus lepidus var. utahensis
Stanleya viridiflora

Cleomella hillmanii
Lupinus nevadensis
Stellaria obtusa 

Collomia tracyi
Lupinus pusillus var. intermontanus
Stenothus lanuginosus

Cordylanthus capitalus
Lupinus uncialis
Suaeda occidentalis

Crepis runcinata ssp. hallii
Mertensia cusickii
Synthyris missurica ssp. missurica

Crypthania scoparia
Mertensia longiflora
Thelypodium howellii ssp. howellii

Cupressus bakeri
Mertensia oblongifolia var. amoena
Thelypodium howellii ssp. Howellii

Dalea ornata
Mertensia oblongifolia var. oblongifolia
Thelypodium integrifolium ssp. Complanatum

Delphinium stachydeum
Microseris sylvantica
Thelypodium milleflorum

Dimeresia howellii
Mimulus cusickii
Theropsis californica var. argentata

Dodecatheon pulchellum
Mimulus evanescens
Trifloium gymnocarpon var. plummerae

Erigeron disparipilus
Mimulus pygmaeus
Trifolium andersonii var. andersonii

Erigeron elegantulus
Muhlenbergia jonesii
Trimorpha acris var. debilis

Erigeron inornatus var. calidipertis
Navarretia subuligera
Tripterocalyx crux-maltae

Erigeron nevadincola
Nemophilia breviflora
Triteleia grandiflora ssp. Howellii

Erigonium baileyi var. praebens
Orobanche ludoviciana var. arenosa
Valeriana occidentalis










