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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 the rare plant species are often highly idiosyncratic, general knowledge required to protect or restore these species is lacking.  Basic information in the population size(s), vigor, and population dynamics are needed to effectively manage rare and sensitive plant populations. 

Redwood National and State Parks harbor rare species of many types.  Both general inventories and targeted searches of historical populations or otherwise likely sites are needed to determine the current distribution of rare species in the park.  

Objectives

The primary objective of the 2003 rare and sensitive inventories will be to gather and augment existing information on the distribution, abundance, and habitat characteristics of the target species. 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.  Species-specific inventories will be prioritized to target specific taxa for which documentation is lacking or where there is strong reason to believe that a species is imperiled. A preliminary list of potential species rare and sensitive plants for REDW will be developed and refined in consultation with REDW botanical staff.

As current funding levels will not support exhaustive searches for all vascular plant species of special concern within the network park, 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. 

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., redwood forest, prairies), 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.

This season’s field inventory will focus primarily in an approximately 1000 acre area of the Little Bald Hills and the Tracy property in REDW.  The sites are characterized by serpentine soils and comprise Jeffrey pine/Idaho fescue woodland, chaparral and knobcone pine forest. 
Schedule

We will implement directed rare and sensitive plant surveys in REDW in early summer 2003.  Our field inventory session will last for three weeks starting June 2nd and running to June 20.  

Coordination 

The Klamath Network Ecologist will meet with park staff preceding the first field season to discuss the highest priority species and habitats for rare and sensitive plant inventories in REDW.  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.

Deliverables

Findings in the the rare plant inventory will be summarized in a final report.  Species voucher specimens, and appropriate tabular and spatial databases for each habitat and species will also be generated, as appropriate. Specifically, the final products will be:

a. Voucher Specimens

1) A complete set of vouchers documenting species cited in final report, except for species that are locally rare.  

a) Plant vouchers will be collected according to guidelines for collecting rare plants and prepared according to RNSP accession guidelines (guidelines to be provided by RNSP staff).

b) Photo vouchers will be accepted for some exceptionally rare species according to guidelines provided (guidelines to be provided by RNSP staff).

c) Plant vouchers will be identified, mounted and labeled by the contractors and deposited in the RNSP herbarium. 

2) ANCS+ compatible database containing all voucher documentation

a) The park curator will be provided with an ANCS+ compatible database with the voucher information entered. (contractor)

b) Required fields will be specified or blank database/spreadsheet will be provided to contractor. (Guidelines to be provided by RNSP staff.)  

3) A complete set of photographic slides (film, not digital) of TES species and associated habitats and species of interest.  Species, date, habitat and specific location should be documented for each photograph.  Species photos should be referenced to a voucher specimen whenever possible.  

4) A set of digital photographs of the above would be desired in addition to the slides, but slides can be scanned if necessary. If digital images are provided, they should be documented as above.

b. Reports to California Natural Diversity Database (CNDDB) forms will be filled out and submitted to the park Supervisory Botanist.  

c. Maps and/or GPS data files with plant locations.
d. Final report containing:

1) Standard sections (intro, background, methods, results, discussion, etc.)

2) Print out of raw data,

3) Print out of CNDDB forms,

4) Voucher references,

5) List of photographs,

Copies of original field notes.

e. Tabular dataset of inventory data.
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Abronia umbellata ssp. breviflora  Erigeron petrophilus var. viscidulus Monotropa uniflora 

Allium hoffmanii  Eriogonum hirtellum Montia howellii

Allium siskiyouense  Eriogonum nudum var. paralinum Navarretia subuligera 

Angelica lucida  Eriogonum pendulum Oenothera wolfii 

Anomobryum filiforme Eriogonum ternatum  Orthocarpus cuspidatus ssp. cuspidatus

Antennaria suffrutescens  Eriogonum umbellatum var. bahiiforme  Oxalis suksdorfii 

Arabis aculeolata  Erysimum menziesii ssp. eurekense  Pedicularis howellii

Arabis koehleri var. stipitata Erythronium citrinum var. citrinum  Penstemon cinicola 

Arabis macdonaldiana  Erythronium hendersonii  Phacelia argentea

Arabis rigidissima var. rigidissima Erythronium howellii Pinguicula vulgaris ssp. macroceras 

Arctostaphylos canescens ssp. sonomensis Erythronium revolutum  Piperia candida

Arctostaphylos hispidula Fissidens pauperculus Piperia michaelii 

Arctostaphylos nortensis Fritillaria purdyi  Pityopus californicus 

Arnica cernua  Galium oreganum Platanthera stricta 

Arnica spathulata Gentiana plurisetosa Pleuropogon refractus

Asarum marmoratum  Gentiana setigera  Poa piperi

Asplenium trichomanes ssp. trichomanes Gilia capitata ssp. pacifica Poa rhizomata

Astragalus agnicidus  Gilia millefoliata  Potamogeton foliosus var. fibrillosus

Astragalus pycnostachyus var. pycnostachyus  Gilia sinistra ssp. pinnatisecta Puccinellia pumila

Astragalus rattanii var. rattanii Glehnia littoralis ssp. leiocarpa  Pyrrocoma racemosa var. congesta

Astragalus umbraticus Glyceria grandis Rhynchospora alba 

Bensoniella oregona  Hemizonia congesta ssp. tracyi Ribes laxiflorum

Boschniakia hookeri  Hesperevax sparsiflora var. brevifolia  Ribes marshallii

Calamagrostis bolanderi Hierochloe odorata Ribes roezlii var. amictum 

Calamagrostis crassiglumis  Horkelia congesta ssp. nemorosa Romanzoffia tracyi

Calamagrostis foliosa Horkelia sericata  Rorippa columbiae 

Cardamine nuttallii var. gemmata  Iliamna latibracteata  Rubus nivalis

Carex arcta Iris bracteata  Sagittaria sanfordii 

Carex buxbaumii Iris innominata  Salix delnortensis

Carex geyeri  Iris tenax ssp. klamathensis  Sanguisorba officinalis

Carex gigas Juncus supiniformis Sanicula peckiana 

Carex inops ssp. inops Lathyrus biflorus  Sanicula tracyi

Carex leptalea Lathyrus delnorticus  Saxifraga howellii

Carex lyngbyei Lathyrus glandulosus Saxifraga nuttallii

Carex praticola Lathyrus japonicus  Scirpus subterminalis 

Carex saliniformis Lathyrus palustris Sedum divergens 

Carex serpenticola Layia carnosa  Sedum laxum ssp. flavidum 

Carex viridula var. viridula Lewisia cotyledon var. heckneri  Sedum laxum ssp. heckneri

Castilleja affinis ssp. litoralis  Lewisia cotyledon var. howellii  Selaginella densa var. scopulorum

Castilleja ambigua ssp. humboldtiensis  Lewisia oppositifolia  Senecio bolanderi var. bolanderi

Castilleja hispida ssp. brevilobata  Lilium bolanderi  Senecio macounii 

Castilleja mendocinensis  Lilium kelloggii  Sidalcea malachroides 

Castilleja miniata ssp. elata  Lilium occidentale  Sidalcea malviflora ssp. patula

Clarkia amoena ssp. whitneyi  Lilium pardalinum ssp. vollmeri  Sidalcea oregana ssp. eximia

Clarkia gracilis ssp. tracyi  Lilium pardalinum ssp. wigginsii  Silene marmorensis

Cochlearia officinalis var. arctica Lilium rubescens  Smilax jamesii 

Collinsia corymbosa  Lilium washingtonianum ssp. purpurascens  Spergularia canadensis var. occidentalis

Collomia tracyi  Linanthus acicularis  Stellaria littoralis 

Cordylanthus maritimus ssp. palustris  Linanthus latisectus Stellaria obtusa

Cupressus nootkatensis Listera cordata  Streptanthus howellii 

Cypripedium californicum  Lomatium howellii  Tauschia glauca 

Cypripedium fasciculatum  Lomatium martindalei  Thermopsis gracilis var. gracilis

Cypripedium montanum  Lomatium tracyi  Thermopsis robusta

Darlingtonia californica  Lotus yollabolliensis Thlaspi californicum 

Dicentra formosa ssp. oregana  Lupinus constancei  Tiarella trifoliata var. trifoliata

Didymodon norrisii Lupinus elmeri  Tracyina rostrata

Discelium nudum Lupinus lapidicola  Trichodon cylindricus

Draba carnosula  Lupinus tracyi Trientalis arctica

Draba howellii  Lycopodiella inundata  Trifolium howellii

Eleocharis parvula Lycopodium clavatum Triquetrella californica

Empetrum nigrum ssp. hermaphroditum Lycopus uniflorus  Triteleia crocea var. crocea 

Epilobium oreganum  Meesia triquetra Vaccinium scoparium

Epilobium rigidum Melica spectabilis Vancouveria chrysantha 

Epilobium septentrionale  Microseris borealis Veratrum insolitum 

Erigeron biolettii  Mielichhoferia elongata Viburnum ellipticum 

Erigeron bloomeri var. nudatus Minuartia howellii Viola langsdorfii

Erigeron cervinus  Mitella caulescens Viola palustris

Erigeron decumbens var. robustior Monardella villosa ssp. globosa Viola primulifolia ssp. occidentalis

Erigeron petrophilus var. viscidulus Moneses uniflora  Wyethia longicaulis











