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1 -  INTRODUCTION

1.1    National Inventory and Monitoring Program and Mojave Network

The Servicewide Inventory and Monitoring (I&M) Program, initiated by the National Park Service (NPS) in 1992, was created to “chart the course and provide the leadership and information resources needed by the NPS to preserve and protect the natural resources placed under its trust by the American people into the 21st Century and beyond” (National Park Service 1992).  The national program coordinates systematic efforts to acquire 12 basic data sets for parks with significant natural resources including, basic information on air and water quality; base cartography; weather data; geology; soil, and vegetation maps; a natural resource bibliography; and information about the occurrence, relative abundance, and distribution of vertebrate and vascular plant species.  In recognition of the need for good scientific information on resources in the NPS, Congress passed the National Parks Omnibus Management Act in 1998, and mandated a “program of inventory and monitoring of National Park System resources to establish baseline information and to provide information on the long-term trends in the condition of National Park System resources” (NPS 1999).  Congress also provided funding to implement the I&M Program through the Natural Resource Challenge and Natural Resource Initiative.  Numerous guidance documents and tools have been developed by the National I&M Program and provided to park managers to assist in the planning and development of standardized inventory and monitoring programs and facilitate information sharing.  Continued funding and refinement of I&M tools promises to move the NPS significantly toward its goal of science-based natural resource management.

In order to facilitate prioritization and resource sharing, minimize duplication of effort, and emphasize consistency and integration among data sets the Servicewide I&M Program organized 265 park units into Inventory and Monitoring Networks based on similarity of natural resource attributes.  The Mojave Network consists of six NPS units in the Mojave and Great Basin biomes:  Death Valley National Park (DEVA), Great Basin National Park (GRBA), Joshua Tree National Park (JOTR), Lake Mead National Recreation Area (LAME), Manzanar National Historic Site (MANZ) and Mojave National Preserve (MOJA) (Figure 1).  

The size and complexity of this network, in relation to the funding provided, pose significant challenges to conducting standardized, statistically valid resource inventories that would provide species distribution and abundance data and information useful in designing future monitoring programs.  Parks in this network represent a land base in excess of 7.3 million acres ( 3 million ha), range in elevation from –282 to 13,063 feet (- 86 m to 3984 m) above sea level and include natural communities ranging from salt pans to rich riparian zones to alpine habitat.  In addition to representing the Great Basin and Mojave Desert, the biota of several park units contains elements of neighboring biomes, including the Sonoran Desert (JOTR, MOJA, LAME), the Southern California Mountains (JOTR, MOJA) and the Colorado Plateau (LAME).  “Biological diversity in the Great Basin and Mojave Desert is concentrated in remnant waters, montane 

islands, and specialized habitats.  Throughout the region there is much endemism, mostly at the 

subspecies but also at the species level” (Charlet 2000).  In 1984, DEVA and JOTR were 

designated as part of a biosphere reserve program set aside by the United Nations Educational,
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Figure 1.  Physical Location of Mojave Inventory and Monitoring Network Parks

Scientific, and Cultural Organization under its Man and the Biosphere Program (MAB).  MAB is an international program of scientific cooperation dealing with human-environmental interactions throughout all geographic and climatic areas in the world.  The purpose of biosphere reserves is to establish a network of protected samples of the world’s major ecosystem types.   

The landscape of the Mojave Network NPS units has been altered significantly through historic patterns of land use and continues to be threatened by competing human interests, particularly related to water use (water diversion, grazing, development, non-native species, etc.) and urbanization (pollution, recreation, non-native species, etc.).   “ Many rare species are at risk in the Great Basin-Mojave Desert region, but even common species are now imperiled by human enterprises” (Charlet 2000).  In the face of escalating resource threats and in recognition of the fragility of desert ecosystems, the California Desert (DEVA, JOTR, MANZ, MOJA, and parts of LAME) has been designated an official pilot project of the national performance review to demonstrate effective ecosystem management, planning and agency reinvention efforts.  In 1994, Congress declared that “the public land resources of the California desert now face and are increasingly threatened by adverse pressures which would impair, dilute, and destroy their public and natural values” (PL 103-433).  Passage of the California Desert Protection Act of 1994 (PL 103-433) resulted in the enlargement and re-designation of DEVA and JOTR from national monuments to national parks and establishment of Mojave National Preserve. 

1.2   Description of Mojave Network Park Units

1.2.1  Death Valley National Park

The stated mission of DEVA is to protect “significant desert features that provide world class scenic, scientific, and educational opportunities for visitors and academics to explore and study” (GMP 2001).   This park was originally established as Death Valley National Monument in 1933 under the 1906 Antiquities Act and encompassed 1,601,800 acres ( 648,729 ha).  Subsequent to boundary additions in 1937 and 1952, the California Desert Protection Act of 1994 (PL 103-433)  incorporated the lands of Death Valley National Monument into Death Valley National Park, expanded the park boundary to a total 3.37 million acres (1.4 million ha) and designated approximately 95% of the park as the “Death Valley Wilderness”, a component of the National Wilderness Preservation System (Table 1).  The park also has been designated part of the Mojave and Colorado Deserts Biosphere Reserve.

On a global scale, DEVA is renowned for its exposed, complex and diverse geology and tectonics, including one of only two active rift faults known in the world.  Additionally, the park contains five major dune systems representing all dune types and representing one of the only 

places on earth where this variety of dune types occur in such close proximity.  DEVA contains the lowest point in North America and the valley floor receives the least precipitation in the 

United States.  DEVA also can claim the nation’s highest and world’s second highest recorded 

temperature.  The landscape at DEVA is one of the most visually dramatic in the United States and contains one of the nation’s most diverse and significant fossil records and most continuous volcanic histories (GMP 2001). 

Two principal mountain ranges embrace Death Valley NP – the Panamint Range on the west and the Armagosa Range on the east (Figure 2).  Telescope Peak is the highest peak in the park at 11,049 feet (3,369 m) above sea level.  Death Valley temperatures in the winter rarely drop below freezing; daytime summer temperatures routinely reach 110-120 degrees F (43-49 ( C).  Annual precipitation is less than 2 inches (5.08 cm) and there have been years with no recorded rainfall.

The park’s major plant communities are characterized by bristlecone pine (Pinus longaeva) forests, limber pine (Pinus flexilis) forests, and pinyon pine (Pinus monophylla)/juniper (Juniperus spp.) woodlands at the higher elevations while scrubland habitats are common at middle and lower elevations.  Over 900 plant species have been documented within park boundaries.  Many areas with harsh environmental conditions do not support any vegetation at all.  Various wetland habitats associated with springs and drainages are found throughout the park.  Native plants common to some or all of these wetlands are willows (Salix spp.), cottonwoods (Populus fremontii) , mesquites (Prosopis spp.), cattails (Typha spp.), sedges (Carex spp.) and arrowweed (Pluchea sericea).  Salt pans and sand dunes comprise much of the valley floor.  The Death Valley playa, at more than 128,000 acres (51,800 hectares), is one of the world’s largest salt pans.  The Eureka Dunes, a designated National Natural Landmark at the park’s northern end, are the highest dunes in California and the second highest in North America.  Approximately 10% of the native plants at DEVA are considered special status species, including the Federally listed endangered Eureka Valley dune grass (Swallenia alexandrae) and Eureka Dunes evening primrose (Oenothera californica ssp. eurekensis).  Nineteen plants are endemic to the park including plants such as the Panamint daisy (Enceliopsis covillei), rock lady (Maurandya petrophila), Death Valley monkeyflower (Mimulus bigelovii var. panamintensis) and Telescope Peak bedstraw (Galium hypotrichium ssp. tomentellum).  

Over 500 vertebrate species have been documented within the boundaries of DEVA.  Large native mammals include desert bighorn sheep (Ovis canadensis nelsoni), coyote (Canis latrans), bobcat (Lynx rufus), mountain lion (Puma concolor ) and mule deer (Odocoileus hemenionus).  The desert tortoise (Gopherus agassizi), a federally threatened species, is known from sporadic sightings in the southern and eastern portions of the park.  Devils Hole pupfish (Cyprinodon diabolis), a federally endangered species, occur in Nevada at a disjunct administrative unit of DEVA that is part of a larger system known as Ash Meadows. 

The natural resources of DEVA are threatened by a variety of internal and external threats.

Internal threats are a result of mining activities, introduction of non-native plants and animals and visitor use activities.  Currently, 118 patented mining claims remain in DEVA, principally in support of borate deposits.  An examination of the status of national and international minerals production indicates that the borate deposits of DEVA will receive increased attention during the next two decades (RMP 1999).  The impacts from non-native plants and animals at DEVA 

include displacement of native species and alteration of native habitat or community structures and functions.  Key species of concern are saltcedar (Tamarix ramosissima), palm trees (Phoenix
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Figure 2.  Death Valley National Park

dactylifera and Washingtonia filifera), Russian thistle (Salsola tragus), mosquitofish (Gambusia affinis), wild horses (Equus spp.) and burros (Equus asinus).  Threats from visitors include development of local springs and ground water to supply visitor use needs, unregulated use of pit toilets in the backcountry, off road vehicle use, creation of social trails and camps, vandalism, etc.  External threats to resources include air pollution, depletion of the regional ground water basin, potential development of a nuclear waste depository at Yucca Mountain and introduction of non-native plants from adjacent lands.  The full extent of impacts associated with these activities is poorly understood due to the lack of baseline data on park resources.  It is expected that the rapidly growing human population and subsequent urban sprawl in southern California and Nevada will make it increasingly difficult to protect/maintain park resources. 

Table 1.  Characteristics of Mojave Network NPS units.

	Park Name


	Park Code
	Size

(Acres)
	Elevation Range

(Feet)

	Death Valley National Park


	DEVA
	3.37 million
	-282 to 11,049

	Great Basin National Park


	GRBA
	77,082
	5,300 to 13,063

	Joshua Tree National Park


	JOTR
	794,000
	Near 0  to 5,814

	Lake Mead National Recreation Area


	LAME
	1,496,727
	500 to 7,000

	Manzanar National Historical Site


	MANZ
	814
	3,800

	Mojave National Preserve


	MOJA
	1.6 million
	900 to 8,000


1.2.2 Great Basin National Park

Great Basin National Park is the only National Park wholly within the Great Basin physiographic region.  The ‘Great Basin’ consists of 90 wide valley basins separated by 160 long, parallel mountain ranges and is defined by the fact that its few waterways drain not into the sea but into the desert flats.  Great Basin National Park lies in the South Snake Range in east-central Nevada, encompasses 77,082 acres, and is essentially a mountain park overlooking Spring Valley (west) 

and Snake Valley (east), but including only 80 acres (32 ha) of the basin environment (Figure 3). 

Congress established GRBA in 1987, “to preserve for the benefit and inspiration of the people a representative segment of the Great Basin of the Western United States possessing outstanding resources and significant geologic and scenic values” (PL 99-565).  The park incorporates two areas previously managed by the Federal government including the 640 acre (260 ha) Lehman Caves National Monument (established 1922) and 76,442 acres (31,000 ha) of the Humboldt National Forest.  Currently, 93% of the park boundary is adjacent to Federally owned lands (Table 1).  

 Elevation in the park ranges from 5,800 feet to 13,063 feet above sea level (1769 m to 3,984 m) at the top of Wheeler Peak, one of the tallest peaks in Nevada.  The park is located in a cold desert climate with January temperatures at Lehman Caves (6,825 feet/2081 m) varying from 

–10 degrees F to 40+ degrees F (-23 (C to 4.4 (C).  Temperatures range during the summer range from 85 to 95 degrees F (29 (C to 35 (C) in the valleys to 55 to 65 degrees F (13 (C to 18 (C) on the mountain ridges.  The corresponding precipitation ranges from an average annual rainfall of 6 inches (15 cm) in the valleys to 30+ inches (76+ cm) on the mountain ridges.  

Due in part to its distance from urban centers, GRBA contains many relatively pristine natural resources.  Biological diversity is perhaps the most notable attribute of GRBA due to the elevation, temperature, and moisture gradients in the South Snake Range.  Ten perennial stream systems and 5 alpine lakes within the park support significantly greater biological productivity than surrounding, more arid areas and have great local and regional ecological significance due to the scarcity of water in the South Snake Range.  The park contains more than 7,000 acres above 10,000 feet in elevation.  The geologic history of the Great Basin and the isolation of alpine/subalpine areas from other high elevation mountain areas have combined to produce endemic plant species, subspecies, and varieties that occur nowhere else.  The park contains several ancient bristlecone pine stands (3,000-5,000 years old) that represent the most exceptional examples of these species in the NPS.  GRBA contains over 30,000+ acres of karst geology with a high potential for harboring cave resources and has numerous limestone outcrops, many of which contain natural caverns.  Lehman Cave is only one of 42 known and numerous unknown caverns in the park.  Glacial formations in the park include cirques, tarns, a remnant glacier, and several rock glaciers.  Few other mountain ranges within the Great Basin physiographic region contain glacial features as well defined.  Air quality at GRBA exceeds the highest standards in the United States.  Visibility from the park is often greater that 120 miles (193 km) providing spectacular views of the broad basins to the east and west and surrounding mountain ranges (GMP 1992).

Plant communities at GRBA include sagebrush grasslands, pinyon-juniper woodlands, mixed aspen-conifer forests, mixed conifer forests, and unique subalpine and alpine communities.  Over 700 plant species have been documented within park boundaries.  Unlike other parks in the network, plant communities at GRBA are representative of montane and alpine areas.  Common shrub and tree species include big sagebrush (Artemisia tridentata), green rabbitbrush (Chrysothamnus vicidiflorus) , serviceberry (Amelanchier alnifolia), oregon grape (Berberis 
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Figure 3.  Great Basin National Park

repens), pinyon pine, juniper, mountain mahogany (Cercocarpus ledifolius), aspen (Populus tremuloides), white fir (Abies concolor), englemann spruce (Picea engelmannii), Douglas fir (Pseudotsuga menziesii), limber pine (Pinus flexilis), and bristlecone pine (Pinus longaeva).  Alpine tundra communities are dominated by small low-growing perennial herbs, cushion plants (ie. mosses, sedums), grasses, sedges, and dwarf wildflowers.  Alpine vegetation generally covers less that 35 percent of the broken rock scree, talus slopes, and fellfields.  

The South Snake Range supports a wide variety of wildlife not found in the basins to the east and west due to being essentially a temperate ecological island in the middle of a cold desert.  Over 160 vertebrates (birds, mammals, fish and reptiles) have been documented within the park.  Large vertebrate species include elk (Cervus canadensis), mule deer, Rocky Mountain bighorn sheep (Ovis canadensis canadensis), mountain lion, bobcat, ring-tailed cat (Bassariscus astutus), coyote (Canis latrans), fox (Vulpes spp.), badger (Taxidea taxus), porcupine (Erethizon epixanthum), and jackrabbit (Lepus spp.).  Numerous smaller mammals are also present such as squirrels, mice, and bats.  Migratory and breeding and seasonal resident bird species also are abundant within GRBA.  Common species include the Clark’s nutcracker (Nucifraga columbiana), Stellar’s jay (Cyanocitta stelleri), scrub jay (Aphelocoma coerulescens), horned lark (Eremophila alpestris), etc.  Due to the large number of caves, bats species are of particular concern at GRBA.  Many caves are known to be day roosts or hibernacula for sensitive bat species, such as the Townsend’s big-eared bat (Corynorhinus townsendii) and the spotted bat Euderma maculatum). There are several other species in the park that are considered sensitive and represent unique management opportunities.  Examples include Bonneville cutthroat trout (Oncorhyncus clarki utah), inyo shrew (Sorex tenellus), and the peregrine falcon (Falco peregrinus). 

Threats to natural resources at GRBA include a lack of baseline information related to natural resources, introduction of non-native plant/animal species, loss of natural fire regime, and water diversion.  There are approximately 43 species of non-native plants that occur within park boundaries.  Highly aggressive species include musk thistle (Carduus nutans), spotted knapweed (Centaurea maculosa), Bull thistle (Cirsium arvense), and Field bindweed (Convolvulus arvensis).  Fire history and range condition studies have revealed that natural patterns of fire size and frequency at GRBA have been disrupted by fire suppression, grazing, and lack of human (ie. Native American) ignitions.  This change has resulted in landscape-level changes in plant successional patterns.  Water diversions (spring improvements, pipelines, etc.) are present throughout the park and cause loss of riparian habitat, interruption of groundwater recharge, and increased erosion.  

1.2.3  Joshua Tree National Park

Joshua Tree National Monument was established as a unit of the NPS  by Presidential Proclamation No. 2193 on August 10, 1936 because its “lands contain historic and prehistoric structures and have situated thereon various objects of historic and scientific interest…” .  The legislative history reveals that another major reason for the establishment of the monument was preservation of the natural resources of the Colorado and Mojave Deserts.  The natural resource preservation emphasis was so strong that the original name contemplated for the monument was 

Desert Plants National Park.  In 1984, the monument was set aside as a biosphere reserve by the United Nations Educational, Scientific, and Cultural Organization under 

its Man and the Biosphere Program.  After passage of the California Desert Protection Act of 1994 (PL 103-433) the total acreage of JOTR was 794,000 acres, its status changed from National Monument to National Park, and the total area of land designated wilderness expanded to more than 593,000 acres (240,165 ha) (approximately 80%) (GMP 1995)(Table 1).  The primary goal for management of natural resources at JOTR is “to perpetuate the natural diversity of plants and animals along with the biotic and abiotic interactions that facilitate healthy ecosystems” (RMP 1993).

Joshua Tree National Park lies along the east-west transverse ranges of the Little San Bernardino Mountains, within the Sonoran and Mojave Desert ecosystems (Figure 4).  The southern park boundary follows the base of these mountains along the northern perimeter of the Coachella Valley and the northern park boundary is defined by the Morongo Basin.  The elevation gradient at JOTR reaches from close to sea level in the Pinto Basin to almost 6,000 feet (1830 m) at Quail Mountain.  JOTR is located in a hot desert climate and summer temperatures range from 68-106 degrees F (20 ( C to 41 ( C).  Winter temperatures are mild, ranging from 40-65 degrees F (4.4 ( C to 18 ( C).  Precipitation occurs primarily in the form of rainfall, averaging 4.06 inches (10 cm) per year, although this average varies widely throughout the park.  The Pinto Basin average is 0-2 inches of rain per year while higher elevations areas may receive 6-8 inches of rain per year.

An incredibly unique diversity of desert flora are represented within JOTR as a consequence of a compressed transition zone between the Mojave and Sonoran Deserts.  The Mojave Desert ecosystem contains sensitive plants including the Joshua tree (Yucca brevifolia) and the Pleistocene relic blackbrush.  The Sonoran Desert ecosystem is noted for the ocotillo (Fouquieria splendens), ironwood (Olneya tesota), and native fan palms.  Over 700 plant species have been documented within JOTR.  The original impetus for the creation of JOTR was the wholesale uprooting of native desert vegetation that occurred in the 1920’s.  Mature palm trees were being removed from native oases and entire cactus communities were removed to meet consumer demands associated with southern California’s urban sprawl.  Furthermore, setting fire to Joshua trees had become a favorite sport of the first auto adventurers into the desert.  The highlands of JOTR form a peninsula that sustains many floral and faunal elements of the southern California mountain ranges.  The relative isolation of this peninsula is such that several coastal California species have evolved endemic characteristics that reflect the selective pressures of desert conditions.

Wildlife resources at JOTR, especially reptiles, represent a diverse and unique assemblage of species with over 250 documented vertebrate species within park boundaries.  Due to monetary and personnel constraints management of wildlife has focused on individual species of concern.  Species that are currently managed actively include the desert tortoise (Gopherus agassizii) (Federally threatened), desert bighorn sheep (Ovis Canadensis nelsoni), fringe-toed lizard (Uma scoparia) and sensitive bat species.  JOTR represents the largest protected area containing tortoise habitat and thus its management at this location is significant. 
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Figure 4.  Joshua Tree National Park

There are many new threats facing this relatively pristine desert area.  In 1993, park managers at JOTR suggested that the “acceleration of impacts to resources due to urbanization and increased visitation may be eliminating or damaging resources before (they) have a chance to conduct inventories” and repeatedly referred to lack of baseline resource data as the greatest threat to natural resources (RMP 1993).  Air pollution that enters the park from Los Angeles is among the highest in any National Park unit.  Visibility has decreased to the point that only a few days represent the best examples of what used to be seasons of clear air.  In 2000, six new natural gas and coal power plants were proposed for fast-track construction, all located within seven miles upwind of the park boundary.  Increasing urbanization across the northern edge of the park has resulted in housing developments being located directly adjacent to park lands.  Urbanization has further increased problems associated with the introduction of domestic animals, non-native plants, hydrology, and off-road vehicle use.  Exotic grasses have spread throughout the high valleys of the park providing fuel for wildfires in an ecosystem formerly supporting fire only once per century.  In 1999, nearly 14,000 acres burned including many large joshua tree stands.  Due to proximity of the park to large cities to the west and their burgeoning population, yearly visitation has grown to an average of 1.4 million individuals.  Over time recreational activities have resulted in severe impacts to prominent rock formations and delicate aquatic communities.  Finally, there is the threat of a major landfill that will be receiving 20,000 tons of trash per day and is surrounded on three sides by NPS wilderness.  Burning methane (natural gas) is expected to significantly increase the rate of nitrogen deposition in and around JOTR and may have

considerable impact on native plants that are adapted to low nitrogen content in the soil.  Simply stated, burning natural gas produces carbon dioxide and hydrogen gas that are released to the atmosphere.  In the atmosphere, hydrogen gas and nitrogen gas react to form ammonia (NH3) that is then returned to earth and acts as a nitrogen fertilizer. 

1.2.4  Lake Mead National Recreation Area

The NPS began an active role in the management of Lake Mead National Recreation Area in 1936, through an Interagency Agreement between the NPS and Bureau of Reclamation.  In 1964, the area was recognized and designated as a recreation area of significance to the Nation as a whole and established for the “general purpose of public recreation, benefit and use, and in a manner that will preserve, develop, and enhance … the recreation potential, and in a manner that will preserve the scenic, historic, scientific, and other important features of the area …” (PL 88-639).  After a final boundary adjustment in 1975, the park now encompasses 1,496,727 acres (606,174 ha) of land making it the third largest NPS unit outside of Alaska (Table 1).  LAME covers 142 miles (229 km) of the Colorado River in northwestern Arizona and southern Nevada.  Although there is no designated wilderness in LAME, 558,675 acres (226,263 ha) of land have been identified as meeting the criteria of the Wilderness Act of 1964 (PL 88-577).  The recreation area is centered on two artificial lakes (Figure 5).  Lake Mead, created by Hoover Dam, is 76 miles (122 km) long, has 153,200 acres (62,000 ha) of surface water, and over 695 miles 1,118 km) of shoreline.  Lake Mohave lies behind Davis Dam and is 67 miles (108 km) long, has 27,800 acres (11,260 ha) of surface water, and over 257 miles (414 km) of shoreline.  However, approximately 87 percent of LAME consists of terrestrial habitat within two geologically diverse areas representing elements of the Mojave, Sonoran, and Great Basin deserts. 

Many regionally and nationally significant resource components are present in the biologically and geologically diverse land and water environments at LAME.  The geologic diversity and convergence of three desert ecosystems provide a diversity of plants and animals.  Significant populations of species of special concern and species at the end of their range occur within the park.  There are six plant species, which are state listed in California as critically endangered.  The Nature Conservancy considers the recreation area the best refuge for four of these species:  the Las Vegas bearpoppy (Arctomecon californica), sticky buckwheat (Eriogonum viscidulum), three-cornered milk vetch (Astragalus geyeri var. triquetrus), and the Grand Canyon rose (Rosa stellata spp. abyssa).  The paloverde tree (Cercidium microphyllum) reaches its northernmost range in North America in the Fire Mountain vicinity and the smoke tree (Psorothamnus spinosus) reaches its end of range extension in the Newberry Mountains.  The recreation area contains globally significant herds of desert bighorn sheep, with some of the highest population densities found anywhere.  LAME also contains significant populations of the Federally threatened desert tortoise.  The area supports a rich herpetofauna, including the Gila monster (Heloderma suspectum) and a relict leopard frog (Rana onca) previously believed extinct.  Over 340 species of birds have been recorded in the area including resident peregrine falcons, over-wintering bald eagles (Haliaeetus leucocephalus), and the southwestern willow flycatcher (Empidonax traillii extimus).  Potential habitat exists for the Mexican spotted owl (Strix occidentalis lucida) and the Yuma clapper rail (Rallus longirostris).  Lake Mohave is Critical 
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Figure 5.  Lake Mead National Recreation Area

Habitat for the bonytail chub (Gila elegans) and both Lakes Mead and Mohave contain critical habitat for the razorback sucker (Xyrauchen texanus).  Lake Mohave contains the largest existing population of the razorback sucker.  The 142 miles (229 km) of the Colorado River’s former channel, with and associated 950 miles of lake shoreline, and the park’s 40 desert springs provide preservation opportunities for one of the Southwest’s most threatened habitats – the desert riparian community.  Finally, LAME also contains soil associations, such as gypsum soils and cryptogamic crust associations, which are threatened regionally (RMP 1999). 

LAME supports many different ecological communities found at elevations ranging from less than 500 feet (153 m) above sea level to nearly 7000 feet (2135 m) above sea level on the Colorado Plateau.  LAME is located in a hot desert climate and summer temperatures average 90-110 degrees F (320-430 C).  Winter temperatures are mild, averaging 53-66 degrees F (120-190 C).  Precipitation occurs primarily in the form of rainfall, averaging 4.5 inches (11 cm) annually.

The majority of LAME contains vegetation characteristic of the Mojave Desert.  The Great Basin Desert is represented on the Shivwits Plateau, and the Sonoran Desert is represented at the southern tip of the park.  The diversity of the vegetation at LAME is reflected in its classification into 16 plant communities in 5 different vegetation types and 2 different biotic provinces (RMP 1999).  Over 760 plant species have been documented within park boundaries.  The predominant vegetative feature of the landscape at LAME is the presence of shrubs.  Shrub communities present include creosotebush (Larrea tridentata), sagebrush (Artemisia spp.), blackbrush (Coleogyne ramosissima), and saltbush (Atriplex spp).  Shrub dominated hot desert communities are found within pinyon-juniper woodlands at higher elevations, ponderosa pine (Pinus ponderosa) communities on the Shivwits Plateau, and cottonwood and willow stands along the Colorado River.  Unique plant communities include the gypsophilous, riparian, cliff, desert marsh, ocotillo, and other stem succulent communities. 

Over 500 vertebrate species have been documented within the boundaries of LAME.  Due to the presence of a large number of special protection species park staff have focused management activities on this group.  The majority of activity has centered on desert bighorn sheep, desert tortoise, razorback sucker, bonytail chub and two other federally listed native Colorado River fish.  Sport fishing is a major activity within the recreation area.  These fisheries consist chiefly of exotic game species stocked within the reservoirs.  On Lake Mead, principal species are striped bass (Mylopharodon conocephalus), largemouth bass (Micropterus salmoides), channel catfish (Ictalurus punctatus), crappie (Pomixis spp.), and bluegill (Lepomis macrochirus).  Lake Mohave still supports a trout fishery, although its long-term viability is in doubt due to trout predation by striped bass.  In 1990, the park entered into a multi-agency and interest group planning effort to develop a long term Habitat Conservation Plan for the desert tortoise in Clark County, Nevada.  That plan has now been expanded into a multi-species conservation plan, which will provide long term protection for approximately 100 species of concern. 

Major metropolitan areas of Las Vegas, Nevada, Phoenix, Arizona, and highly urbanized southern California are located less than a day’s travel from LAME (RMP 1999).  The rapid urbanization and development of the communities adjacent to LAME pose many threats to the integrity of park resources.  The recreation area, while still maintaining wilderness characteristics, is now virtually surrounded by urban centers.  Threats related to surrounding 

urbanization include a long list not limited to the introduction of non-native plant and animal species, groundwater withdrawal for the exploding Las Vegas population, water quality threats from surrounding rivers and discharges, current and past soil surface disturbances from illegal off-road driving, burros, and livestock grazing and disruptions of desert springs and riparian areas.

1.2.5  Manzanar National Historic Site

Manzanar National Historic Site was established in 1992, “to provide for the protection and interpretation of the historical, cultural, and natural resources associated with the relocation of Japanese-Americans during World War II” (PL 102-248).  This park represents the smallest in the Mojave Network with the fewest available resources to assist with inventory activities.  MANZ is located in the Owens Valley of southern California and encompasses 814 acres (330 ha) at approximately 3800 feet (1,159 m) elevation (Table 1).  The Owens Valley is well protected from ocean air masses by the Sierra crest and thus experiences a predominantly high desert type climate.  Summer high temperatures often exceed 100 degrees F (37 ( C), followed by evenings ranging from 65-75 degrees F (18 ( C to 24 ( C).  Winter temperatures are moderate and on average drop below freezing about 10 days per year.  Precipitation falls as a mix of rain and snow during the months from December through March.   Average precipitation totals about 4 inches (10 cm) per year.

Natural resource diversity is highest along the primary natural watercourse, Bairs Creek, flowing west to east through the camp toward the Owens River.  This stream is intermittent, carrying substantial flows during periods of spring and summer runoff, but tapering off to minimal or no flow during fall and winter months.  Soils are composed of alluvial materials deposited by erosion of the Sierra Nevada Mountains.  Materials are coarse and well-drained.

Natural vegetation at MANZ is primarily Great Basin sagebrush scrub, characterized by low shrubs such as sagebrush, saltbush (Atriplex polycarpa), and rabbitbrush (Chrysothamnus nauseosus), and a variety of forbs, cacti, and grasses.  A portion of the park also is covered by a large cottonwood grove that exists in a unique hydrologic area where groundwater remains relatively near the surface.  Finally, a small riparian zone is present along Bairs Creek.  While natural vegetation patterns are reasserting themselves over much of the camp, the twentieth century agricultural and residential uses have significantly affected the vegetation on site. 

Wildlife species occurring at MANZ are those characterisitic of the Great Basin region, including a range of mammals, especially rodents and predators such as foxes and coyotes, reptiles including rattlesnakes (Crotalus spp.) and many bird species.  Park staff also report the presence of black bears (Ursus americanus) and elk that are causing damage to cultural landscape features such as orchards.  A substantial quail population in the area generates significant hunting activity in season.

No threatened or endangered species have been documented within MANZ however, The U.S. Fish and Wildlife Service has identified special protection species that could potentially be present including the Owens Tui Chub (Gila bicolor snyderi), Owens pupfish (Cyprinodon radiosus) and Least Bell’s Vireo (Vireo bellii pusillus)(USFWS 1993).  The California Department of Fish and Game’s Natural Diversity Database lists Owens Valley checkerbloom (Sidalcea covillei), Nevada oryctes (Oryctes nevadensis) and Inyo County star-tulip (Calochortus excavatus) as special status plants that occur in or near MANZ.

Existing threats to natural resources at MANZ include a lack of baseline data, non-native plants such as black locust (Robinia pseudoacacia) and tamarisk (Tamarix ramosissima), groundwater withdrawal to the City of Los Angeles, soil loss through erosion due to Los Angeles Department of Water and Power water spreading activities, visitor use activities and development of park facilities (roads, trails, etc.).

1.2.6   Mojave National Preserve

The Mojave National Preserve was established pursuant to the California Desert Protection Act of 1994, to “preserve unrivaled scenic, geologic, and wildlife values” and “perpetuate in their natural state significant and diverse ecosystems of the California Desert” (PL 103-433).  Located in southern California, the legislated park boundary encompasses 1.6 million acres (648,000 ha), including 700,000 acres (283,500 ha) of designated wilderness (Table 1).  Providence Mountain State Recreation Area (Mitchell Caverns), the University of California’s Sweeney Granite Mountain Desert Research Center, and California State University’s Desert Studies Center also are located within the park boundaries.  MOJA consists of a vast expanse of desert lands representing a combination of Great Basin, Sonoran, and Mojave desert ecosystems within a land of mountain ranges, sand dunes, great mesas and extinct volcanoes (GMP 2000).

Numerous natural resources at MOJA have regional, national, or global significance and serve as the basis for management.  An extensive variety of habitats, species and landforms unique to the Mojave desert are present within MOJA and provide unique opportunities for visitors and scientists.  Mojave National Preserve contains outstanding scenic resources, rich in visual diversity containing a varied landscape of sand dunes, mountain ranges, dry lake beds, lava flows, cinder cones, Joshua tree forests and far-reaching vistas.  The Joshua tree forest of Cima Dome and Shadow Valley is the largest and densest population of Joshua trees in the world.  Internationally, MOJA is known as a place to conduct desert research and its lands are known for their geological features such as Cima Dome, the Cinder Cones and the Kelso Dunes.  Additionally, approximately half the lands within the preserve have been designated Critical Habitat for the desert tortoise (GMP 2000).  

The Mojave is characterized by isolated mountain ranges and ridges separated by alluvium-filled, irregular large valleys.  Dividing MOJA in half is the northeast trending Providence-Mid Hills-New York Mountain ranges (Figure 6).  The principle valleys within the Preserve include Ivanpah Valley, Kelso/Cedar Wash, Lanfair Valley, Devils Playground, Piute Valley, and the northern area of Fenner Valley.  Both Lanfair and Piute Valleys drain into the Colorado River.  The remaining valleys have self-contained drainage systems as represented by playa lakes such as Soda and Ivanpah.  Elevation at MOJA ranges from 900 feet (275 m) above sea level to nearly 

8,000 feet (2440 m) above sea level.  MOJA is located in a hot desert climate and summer
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Figure 6.  Mojave National Preserve

temperatures range from  77-109 degrees F.  Winter temperatures are mild, ranging from 34-61 degrees F.  Precipitation occurs primarily in the form of rainfall, averaging 8.6 inches per year.

The vegetative resources of Mojave National Preserve reflect the mingling of three major North American Deserts: the Great Basin, Mojave and Sonoran and is considered a unique floristic area.  Vegetative attributes of the Preserve primarily represent the Mojave Desert but contain floral species of the Great Basin, Sonoran and some elements of the California Coastal Zone.  Over 830 plant species have been documented within park boundaries.  Many plants are distributed throughout Preserve boundaries; while other areas such as the New York Mountains contain species of manzanita (Arctostaphylos spp.) and California lilac (Ceanothus thyrsiflorus) normally associated with coastal California.  The Mid Hills have significant stands of Great Basin sagebrush and Utah juniper.  The strongest association however, is with the Sonoran desert whose northernmost range is often recognized to intermingle with the southern border of the preserve.  Sonoran plant species such as teddy bear cholla (Cylindropuntia bigelovii) and smoke tree (Psorothamnus spinosus) extend many miles into the southeast portion of the preserve.  Common elsewhere in the Preserve are the playas, saltbush, creosote-covered flats, alluvial fans and Joshua tree forests.  The Preserve is unusual in the complexity and density of the Joshua tree, Mojave yucca (Yucca schidigera) and Spanish bayonet communities.  Higher elevations support grassland, sagebrush, blackbrush and pinyon-juniper woodlands.  Many unique plant assemblages occur at MOJA in canyons within the New York Mountains.  For example, Caruthers, Keystone and Live Oak canyons contain pinyon-oak-juniper woodlands or interior chaparral communities.  Piute Creek is a perennial stream, bordered by riparian vegetation.  Cottonwoods, willows, and sedges dominate this fragile and limited plant community.  

The intermingling of three desert environments has produced approximately 35 wildlife habitat types and these habitats support over 250 vertebrate species, including many special protection species.  Some of the most notable wildlife species are the Gila monster, desert tortoise, Mojave tui chub (Gila bicolor mohavensis), Mojave fringe-toed lizard, regal ring-necked snake (Diadophis punctatus regalis), and desert striped whipsnake (Masticophis taeniatus).  Significant avifauna include the prairie falcon (Falco mexicanus), Bendire’s thrasher (Toxostoma bendirei), California thrasher (Toxostoma redivivum), gray vireo (Vireo vicinior), golden eagle (Aquila chrysaetos), Lucy’s warbler (Vermivora luciae), and Gambel’s quail (Callipepla gambelii).  MOJA also has one of the more significant bat faunas of the California desert.  Other wildlife include rock squirrels in pinyon-juniper woodland, a relict population of dusky-footed woodrats (Neotoma fuscipes), mule deer, porcupines, mountain lions and desert bighorn sheep. 

Significant threats to MOJA natural resources exist and are in part related to exceptions in land use made by Congress.  The enabling legislation of MOJA specifically allows the continuation of the following land uses that may threaten biological integrity in some areas of the park:  mining, grazing, hunting, trapping, and utility rights of way (pipelines, major transmission lines, telephone relay stations, antennas, billboards, etc.).  Other threats to park resources include introduction of non-native plant and animal species (ie. burros, tamarisk), air pollution, hazardous materials related to mining activities, military overflights, light pollution, off-road vehicle use, loss of critical habitat due to grazing and recreational activities and increased vehicular traffic along the Los Angeles to Las Vegas corridor.

1.3  Goals and Objectives

The long-term goal of the National Inventory and Monitoring Program is to establish baseline resource conditions and implement ecological monitoring in all units of the NPS with significant natural resources (NPS 1999).  The short-term program goal is to complete baseline inventories and implement monitoring of vertebrates and vascular plants in all NPS units with significant natural resources.  The stated objectives for NPS inventories and the Mojave Network are as follows:

1.  “To document through existing, verifiable data and targeted field investigations the occurrence of at least 90 percent of the species of vertebrates and vascular plants currently estimated to occur in the park.

2. To describe the distribution and relative abundance of species of special 

concern, such as Threatened and Endangered species, exotics, and other species of special management interest occurring within park boundaries.

3. To provide baseline information needed to develop a general monitoring strategy and 

design that can be implemented by parks once inventories have been completed, tailored to specific park threats and resource issues” (NPS 1999).

As stated previously, the size and complexity of the parks in the Mojave Network pose significant challenges to obtaining distribution and abundance information or contributing 

information that would be useful in the development of monitoring protocols.  Additionally, a large amount of baseline resource information has been acquired through the data mining process that network parks have been involved in since FY 2000.  Therefore, the primary focus of biological inventories in the Mojave Network will to meet the objective of documenting the occurrence of at least 90% of vascular plant and vertebrate species currently estimated to occur in each park.  We plan to meet this objective through targeted inventories and opportunistic sampling of specific locations/habitat types that have been identified as priority areas by park managers, primarily yielding presence/absence data.  Continued data mining efforts to summarize and evaluate existing inventory information and natural history collections also will contribute to attaining our primary objective.  The expected end result of the Mojave Network inventory process is to provide each park with a species list that is minimally 90% complete and appropriately documented.   It is only through study design that any contribution will be made to objective 2.  

Where possible inventories will be designed to provide as much information as possible related to the distribution and abundance (objective 2) of species of special concern, particularly non-native species..  For example, one network-wide strategy to contribute to objective 2 will be to develop a sampling grid for each park.  During field investigations species occurrence will be recorded relative to grid cell location.  This information will contribute to existing distribution 

data for vascular plants and vertebrates and provide a framework for future inventory and monitoring activities.  Additionally, this network has placed significant emphasis on data management and development of a network Data Management Plan that will contribute to future I&M activities.

2  –  Summary of Completed and On-Going Inventory Efforts

A network Inventory Coordinator was hired, half-time, to facilitate collection and documentation of existing inventory data, coordinate population of Servicewide I&M databases such as NPSpecies and Dataset Catalog and complete the Mojave Network Biological Inventory Study Plan.  The decision to hire a network coordinator half-time was made by the network Steering Committee based on the commitment of network resource managers to provide assistance and in recognition that park duties would primarily consist of inventory and monitoring and research activities.  The network Steering Committee, composed of Resource Management Division Chiefs, was formed in February 2000 to: 1) establish guiding principles of cooperation between parks, including the sharing of equipment and staff expertise; 2) determine the best use of available funding and procure additional funding through multi-park proposal development; 3) establish short-term and long-term inventory goals and objectives for parks based on management issues; 4)  establish group priorities; and 5)  act as the guiding entity for the network I&M program through all phases of implementation.  Each network park also identified a park I&M coordinator responsible for completion of data mining activities, population of Servicewide I&M databases and providing necessary information to the network Inventory Coordinator.  In June 2001, park I&M contacts were added to the network Steering Committee in addition to one Superintendent (Appendix A).

A Science Advisory Team also was formed in February 2000 to provide review, oversight and technical assistance (development of master species lists, sampling design, protocol development, etc.) for development of the Mojave Network Biological Inventory Study Plan.  Science advisors were selected with expertise in plant and animal biology, scientific methods, and database management.  Science advisors for the Mojave Network currently include the following:

(  Charles Van Riper and staff, USGS-BRD, Colorado Plateau Field Station/CESU,  

    Northern Arizona University, Flagstaff, AZ;

(  Dave Graeber, NPS Science Advisor, Sequoia Kings Canyon National Park;

(  David Pyke, USGS-BRD, Forest and Rangeland Ecosystem Science Center, Corvallis,  

(  Todd Esque and staff, USGS-BRD, Las Vegas Field Office, Western Ecological 

    Research Center, Las Vegas, NV;

(  Ed Starkey, USGS-BRD, Forest and Rangeland Ecosystem Science Center Corvallis,     

    AND;  

(  Craig Palmer, Data Manager, Harry Reid Center, University of Nevada, Las Vegas, 

    Las Vegas, NV.

Park visits by the network Inventory Coordinator were initiated in March 2001, and were completed (except for MANZ) by May 2001.  Up to three days were spent at each park with the following goals:

(  Meet with park I&M contacts, Superintendent and interested personnel to provide a 

    briefing on the Servicewide I&M Program and the status of and needs for the Mojave   

    Network Biological Study Plan;

(  Acquire a general idea of park layout, resources and logistical concerns;

(  Discuss development of a potential species list for vascular plants and vertebrates for 

    each park and status of data mining efforts;

(  Discuss development of network specific standard data variables to be collected across 

    all inventories;

(  Obtain copies of enabling legislation, GMP, RMP and discuss park management 

    priorities and concerns;

(  Discuss support services parks could potentially provide to researchers conducting 

    field inventories;

(  Explore existing relationships with the research community (Cooperative Ecosystem 

    Study Units, universities, colleges, etc.) and any on-going inventory and monitoring  

    efforts occurring either locally or regionally and;

(  Discuss the progress in identification of data gaps for vascular plants and vertebrates 

    and prioritization of data gaps based on probability of detecting new species, level of   

    existing information and management concerns.

In September 2001, a network Curatorial Committee was formed to advise park and network staff on curatorial issues related to existing and potential museum resources/information and the care, handling, and management of voucher specimens and related data that will result from proposed inventory work.  Membership on this committee is composed of park level curatorial staff from DEVA (Blair Davenport, Museum Specialist), GRBA (Jud Tuttle, Museum Archivist) and JOTR (Melanie Spoo, Museum Specialist).  

2.1  Existing Information

A significant amount of information related to species occurrence is available for network parks.   Level of organization and accessibility of information varies from park to park.  In some cases, information is scattered throughout a variety of NPS offices, files and databases, as well as at 

external institutions.  We will continue to compile and catalog additional species information throughout the course of this project.  The data mining process was initiated in February 2000, with approval of the Mojave Network Pre-Proposal for Biological Inventories.  The data mining effort is being carried out by park I&M contacts and biological technicians, with the exception of MANZ and MOJA.  Manzanar National Historic Site currently supports no natural resource staff to assist with I&M activities.  Staff at DEVA have been provided additional funds to complete MANZ data mining activities, develop a master species list, and populate the Servicewide I&M databases.  Staff at MOJA were provided from August 2000 to April 2001 to begin data mining activities.  Eventually, the park entered into a Cooperative Agreement with USGS-BRD, Las Vegas Field Station and the Sweeney Granite Mountains Desert Research Center, Natural 

Reserve System, University of California, Riverside to conduct park data mining activities.  The search for existing inventory information in all network parks has generally followed the steps outlined below:

1. Preparation of a list of all known data sources related to vascular plants and vertebrate animals for each park.  Generally parks developed an initial list of references from ProCite or NPBib and searches of park records.  Lists included previous inventories, scientific studies, on-going monitoring, park museum and herbarium records, collection permits, existing Servicewide I&M databases, checklists, observations, state conservation departments, etc.  In several parks (GRBA and LAME), annotated bibliographies of biological collections/literature were available to park staff and were used to generate initial species lists.

2. Search of on-line museum collections and initiate physical searches of known and 

potential locations housing biological collections from network parks.

3. Collection and verification of existing information for quality of methodology and records containing data on vascular plant and vertebrate occurrence, location, population status, or containing data applicable to any other fields in existing Servicewide I&M databases.  Verification included review to ensure that each study/inventory: 1) was based on observed , not expected, occurrences, and 2) was the result of professional surveys or research, rather than amateur observations.

4. Preparation of a list of species and habitats of special concern for each park.  Lists included T&E species, declining or sensitive habitats, invasive or destructive non-native species and special management species.

5. Development of information related to vascular plant and vertebrate species for assessment of inventory completeness and data gap identification.  Information requested by the network Inventory Coordinator included the following:  

(    Number of species in each taxa group vouchered from within park boundaries;  

(    Number of species in each taxa group referenced in the scientific literature 

post-1980, but not vouchered (within park boundaries);  

( 
Number of species in each taxa group referenced in the scientific literature pre-1980 but not vouchered or referenced from the scientific literature post-1980 (within park boundaries);  

(
total number of species in each taxa group documented within park boundaries; 

(
Number of species that remain undocumented but could reasonably be expected to occur within the park (potential species); and 

(
total number of potentially occurring species in each taxa group within park boundaries (sum of the number of documented and undocumented/potential species)

A voucher specimen was defined as an identifiable and representative specimen that serves as a basis of study and is retained as a reference (Dept. of Mines 1994).  It supports research work and may be examined to verify the identity of the species used in a study.   Scientific literature was defined to include peer-reviewed journals, technical reports, Master of Science and Doctor of Philosophy theses and other scientifically/peer-reviewed sources.  A species was considered documented if a voucher specimen had been collected from within the park or it was referenced in the scientific literature pre- or post-

1980 (from within park boundaries).  A temporal component to the data mining effort was included such that, should funding allow, the definition of a data gap could be expanded to include species documented pre-1980, that are not vouchered or referenced 

post-1980.   Potential species were identified by reviewing sources of information from surrounding or adjacent lands, field guides and range maps, observation cards, anecdotal reports, checklists, etc.  Voucher documentation was obtained through review of park museums and herbariums and on-line museum database searches.  When funding, time and staffing permitted some museums were visited by park staff and/or researchers.  A list of repositories potentially housing park collections also was generated through review of park records and discussion with park staff (Appendix B).

6. Review and update Servicewide I&M databases, including NPSpecies, NPBib, and 

Dataset Catalog.  Some parks have chosen to not enter data into the Dataset Catalog due to the fact that it is not FGDC compliant (JOTR, MOJA) or due to lack of staff (MANZ).

7. Review and prepare a list of available GIS layers that may contain information that will 

be useful to researchers conducting field inventories (Appendix C).

2.1.1  Death Valley National Park

Plants

Significant inventory work has been completed on the vegetative resources of Death Valley National Park including surveys of rare, threatened, endangered and endemic species.  Four completed floras exist for DEVA and the park has a herbarium and a full-time botanist on staff.  A park checklist of plants is available and a GIS vegetation layer is being developed by USGS-BRD, Colorado Plateau Field Station (Turner pers. comm.).  Vegetation maps currently exist for three mountain ranges within the park.  The park botanist maintains an extensive database on plant species occurrence and distribution.  Currently, 909 plants from DEVA have been documented through voucher specimens and many are present in the park herbarium.  The majority of plant inventory information comes from the Funeral Range, Black Mountains, and Cottonwood Mountains (some from Grapevine Mountains).  Some basic data on the floristics of the Panamint Mountains has been collected, but needs to be consolidated into a final report.  

Many of these projects were conducted in the 1970’s and 1980’s.  Good historical information also exists for DEVA ranging back to the first biological survey of the area, conducted by the U. S. Department of Agriculture in 1891. Areas with the most information are also those areas of the park with the most access and available resources.  Remote areas (ie. Last Chance Range) and land newly acquired under the California Desert Protection Act of 1994 (ie.  Owlshead Mountains) remain under-sampled for plant species composition, abundance and distribution.  Primary references for plant species at DEVA are provided in Appendix E.

Vertebrates

Voucher specimens for over 300 vertebrate species have been collected from DEVA.   Generally, significant documentation related to the abundance and distribution of species of special concern is available.  Extensive records on bighorn sheep, desert tortoise and fishery resources (pupfish) are on file in the DEVA Resource Management office.  Due to the extensive fisheries work 

occurring related to pupfish populations and a low number of potentially occurring fish species, funds provided by the Servicewide I&M program will not be used to inventory fish at DEVA.  The animals within the park that are not considered species of special concern form the bulk of Death Valley fauna.  In most cases, these species have received little attention, even though they are often common and widespread.  A significant amount of bird information exists for DEVA, primarily in the form of checklists and data collected by park staff and volunteers, although no monitoring of bird populations has occurred.  Little data on reptiles is available although some amphibian surveys have taken place related to red-spotted toad (Bufo punctatus) and western tree frog (Pseudacris regilla) populations.  Documentation related to the species composition, abundance and distribution of mammals appears to be the most deficient at DEVA.  On-going inventory/research projects are targeted at monitoring the status of the Black Mountain bighorn sheep herd, gathering pupfish population and habitat parameters for the Salt Creek and Cottonball Marsh pupfishes (Cyprinodon salinus salinus and Cyprinodon salinus milleri, respectively), gathering biannual population estimates for the Devil’s Hole pupfish, evaluation of the effectiveness of bat gates and desert tortoise monitoring.  Primary references for vertebrate species at DEVA are provided in Appendix E.

2.1.2  Great Basin National Park

Plants

Significant inventory information on plant species at GRBA is available.  In 1993, an annotated bibliography of collections of plant species  (734 species; 1101 records) from within GRBA and the surrounding area, was completed through the Cooperative National Park Resources Studies Unit, University of Nevada, Las Vegas, Las Vegas, NV (Baggs 1993).  The purpose of this document was to provide park managers with information to determine the location and distribution of each species using GIS.  Therefore, “the literature was searched for collections or observations with a specific location in the defined area” (Baggs 1993).  Since 1993, park staff have modified this list as information has become available.  In recent years, efforts by botanist, Glenn Clifton, to inventory and voucher the presence of plants at GRBA has contributed 

significantly to the park vegetation database.  A park-wide inventory T&E and endemic species has not occurred, although over 17 native species of special concern have been identified by park staff, researchers, and through the Nevada Natural Heritage Program database (1999).  A GIS layer for sensitive plant species occurrence and distribution is available from park staff.  Currently, 709 plant species have been vouchered from GRBA and many of these are present in the park herbarium.  A vegetation map exists for the park, based on LandSat imagery.  A significant number of voucher specimens also are located at the University of Nevada, Las Vegas, Herbarium (Las Vegas, NV).  As with many large parks, the majority of work conducted 

on vegetation at GRBA has been restricted to areas that are easily accessed.  Remote areas of the park (ie. west side of park, alpine and habitat, limestone substrate) remain under represented in the sampling effort.  On-going efforts to inventory and monitor plant populations at GRBA include a researcher working on inventory of plants in alpine habitats (Charlet 2000a) and a research study being conducted by the USGS-BRD documenting pre and post-grazing impacts on riparian vegetation and changes in species composition and structure over time (USGS 1991).  Primary references for plant species composition are available in Appendix F.

Vertebrates

Generally, documentation related to the occurrence of vertebrate species within GRBA is lacking.  In 1993, an annotated bibliography of collections of faunal species  (311 vertebrate species; 564 records) from within GRBA and the surrounding area, was completed through the Cooperative National Park Resources Studies Unit, University of Nevada, Las Vegas, Las Vegas, NV (Baggs 1993a).  A total of 14 fish species, 11 amphibians, 24 reptiles, 193 birds and 69 mammal species were identified.  The purpose of this document was to provide park managers with information to determine the location and distribution of each species using GIS.  Therefore, “the literature was searched for collections or observations with a specific location in the defined area” (Baggs 1993a).  Since 1993, park staff have modified this list as information has become available. Over 100 vertebrate species have been vouchered from GRBA.  The majority of vouchers are located at the Museum of Vertebrate Zoology, University of California, Berkeley and the Utah Museum of Natural History.  The most complete inventory information exists for fish due to extensive fisheries work being conducted in association with the re-

introduction of Bonneville Cutthroat Trout (BCT).  The majority of fisheries work has occurred in eastern portions of the park..  Park staff will be conducting a fisheries inventory of streams in western portions of the park in Fall 2001.  Sculpin surveys also are being conducted by park staff as part of the BCT project.  It is considered highly unlikely that many of the potential fish species at GRBA will be found due to the introduction of non-native trout species.  Data related to the park fisheries resource are located in the GRBA Resource Management office.  Park staff are currently in the process of collecting voucher specimens during regular field exercises in order to supplement existing documentation of the fisheries resource.  Due to the existing fisheries work currently underway at GRBA, Servicewide I&M program funds will not be used to inventory fish species  in the park.  Extensive information also exists for birds at GRBA although the number of species vouchered is relatively low.  Primary documentation for bird species comes from work conducted by Medin (1984, 1987, 1990 and Medin et al. 2000) on bird species composition within riparian zones at different elevations within GRBA.  The least 

information related to species occurrence exists for mammals and herpetofauna.  Small mammals have been well inventoried and vouchered in some areas of the park, however medium-sized mammals, particularly small and medium-sized carnivores, remain poorly documented.  Efforts to inventory small mammals by the Utah Museum of Natural History in the eastern portion of the park will continue through 2001 (Rickart, 2001).  Minimal information on the occurrence, abundance or distribution of reptiles within GRBA exists and no amphibians have been documented or observed within the park, although extensive efforts have not been made to document their presence.  On-going activities at GRBA include inventory and monitoring of 

fisheries resources and Bonneville Cutthroat Trout populations, repeating the study of bird populations within different elevational zones conducted by Medin (2000), continued collection of bird point-count data, assessment and habitat modeling (GIS) for bighorn sheep populations, and inventory of bats starting in 2002 (part of development of Cave Management Plan) and assessment of sage grouse occurrence on lands within and adjacent to the park.  Primary references for vertebrate species composition are available in Appendix F.

2.1.3  Joshua Tree National Park

Plants

Plants represent a significant resource at JOTR.  Currently 712 plant voucher specimens have been documented from within the park.  Most known voucher specimens reside within the park herbarium, at the University of Nevada, Las Vegas, Herbarium (Las Vegas, NV) or at the Rancho Santa Ana Botanical Garden Herbarium (Pomona College).  A GIS vegetation layer exists for the park based on GAP analysis and describes approximately 15 plant communities.  This map is currently being modified using CNPS California Manual of Vegetation methods with estimated project completion date in 2002.  Currently, 42 series have been described with 90 plant associations.  An initial plant database for JOTR was developed by  P.J. Leary in 1977, through review of existing literature and herbarium collections (Leary 1977).  Park staff began review and modification of this list in summer 2000, based on additional literature review and investigation of existing plant collections.  Curators at the Rancho Santa Ana and U.C. Riverside 

herbaria, Steve Boyd and Andy Sanders, reviewed the revised plant list in 2001 and provided advice on species that remained undocumented within park boundaries but which might reasonably be expected to occur there (potential species).

A native plant nursery also is operated by park staff within JOTR and offers unique vegetation restoration opportunities.  As in other parks, the majority of inventory/survey information is from areas that are easily accessible.  Remote locations and areas newly acquired under the California Desert Protection Act of 1994 remain under-sampled.  Frazier (1977) recommended revisiting park oases as the vegetation is expected to change drastically due to increasing visitor use and decreasing water tables.  On-going inventory and monitoring work at JOTR includes a Joshua Tree mortality study initiated with USGS-BRD, Las Vegas Field Station, long-term monitoring of vegetation restoration sites and burn areas, acid deposition and pollution monitoring at 

Blackrock and monitoring for the presence/absence of four plant species of concern: Linanthus maculatus, Monarella robisonii, Ditaxis californica, and Astragalus lentigenosus var. coachellae (Federally endangered).  Primary references for vascular plant species at JOTR are provided in Appendix G.

Vertebrates

Due to the efforts of an NPS volunteer, a retired professor and experienced herpetologist, JOTR has documented 95% of reptile species occurring within the park.  Significant information also has been collected regarding reptile distribution within park boundaries.  Distribution 

information for only two species (Elgaria multicarinata and Anniella pulchra) is necessary to complete this database.  Since 1995, JOTR has been a sample location for the Southern California Herpetological Research and Monitoring Program, being conducted by USGS-BRD, San Diego Field Station and the University of California, San Diego.  The purpose of this research is to “study the biogeography (of reptiles) across the elevation gradients from the Sonoran to the Mojave Desert” (Fisher and Case 1999).  Currently, 19 sampling arrays are located along roadways in the park and cover a wide range of habitats including Joshua Tree woodland, creosote, wash, mesquite, black brush, and large boulder outcrops.  Nineteen reptile 

species have been documented through this research.  Sampling in the park is scheduled to conclude in 2001.  Information on species composition and distribution also is available for amphibians.  Currently, 2 (of potentially 3) amphibian species have been been physically vouchered.  Park staff have requested that any funds from the Servicewide I&M program for herpetofauna inventories at JOTR be directed toward 100% completion of the reptile database (presence/absence and distribution) rather than expending funds to attempt to document one remaining potential amphibian species.  No native fish occur at JOTR, although goldfish have 

been observed and removal attempted by park staff.    Generally, inventory information at JOTR related to mammals and birds represents a “patch-work quilt of out-dated, independent, site specific studies that for the most part were not designed to be systematic inventories” (RMP 1993).  On-going inventory and monitoring work at JOTR includes bat inventories (species composition, distribution/mapping, type of bat use, quality of roost) related to NEPA requirements for mine reclamation projects, desert tortoise monitoring and long-term monitoring of California tree frog (Hyla cadaverina) populations.  Primary references for vertebrate species are provided in Appendix G.

2.1.4   Lake Mead National Recreation Area

Plants

Extensive work has been completed on the flora of LAME, although most species lack distribution and abundance information.  The park manages an extensive herbarium and plant database and employs a full-time botanist who has contributed significantly to the verification and documentation of plant species present within the park.  Currently, a vegetation map for the park is not available. The first plant list developed for LAME was completed in 1979 and was a compendium of plants that had been collected in or near LAME ( Holland et al. 1979). 

Herbarium collections were used as evidence and records of collections in areas adjacent to LAME were used to determine a flora of the park.  This was considered the initial list of plants potentially occurring within LAME.  Revision of the 1979 potential plant list began in 1994 and followed the steps outlined below:

1. Nomenclature was updated following the most current flora likely to be used by the most common visitors to the park – The Jepson Manual of Higher Plants of California.  If plants within the park did not occur in the Jepson Manual, the most recently published flora that did contain those plant species was used for current nomenclature.

2. A download of the listings of specimens collected at the University of Nevada, Las Vegas Herbarium for plants collected in LAME was obtained.  Species of plants on this list that were not on the original 1979 list were added.

3. All reports submitted to LAME since 1979, that contained lists of plants, were reviewed and new species of plants noted in those reports were added to the plant list.

4. Extensive collections were made within the park by the park botanist and others and new species that were collected were added to the list.  A study collection was started and a number of species for which there had been no previous collection of in the park were collected and the specimens placed in the study collection.

5. The 1979 potential plant list was extensively reviewed and errors in the list were corrected.  Certain species of plants, in particular rare species that were not collected in LAME, nor collected in similar habitat found in LAME, were considered not likely to be found in the park and were taken off the list.

6. A backlog of collections that had been made within the park and had not yet been added to the LAME herbarium were reviewed and cataloged and new species were added to the list.

7. The LAME herbarium was annotated by Dr. Duane Atwood (editor of  “A Utah Flora”) and the park botanist and those plant species that had been on the list based on misidentified specimens were removed from the list.

LAME has 769 plant species vouchered although a complete search of the UNLV herbarium has not been conducted.  Plant voucher specimens from LAME also are thought to be located at Northern Arizona University, Flagstaff, AZ.  Several species on the current list have been collected recently and several species new to the list have been collected within LAME in the last year, however they have not been accessioned into a herbarium (Powell pers. comm.).

On-going inventory and monitoring work within the park includes monitoring of species of special concern, including the Las Vegas bear poppy, sticky buckwheat, three-cornered milk vetch, and the Grand Canyon rose (approximately 73 survey points) and non-native plant surveys 

of developed areas and shorelines associated with Lake Mojave and Lake Mead.  In FY 2001, a botantist was hired to conduct a baseline vegetation inventory of the Shivwits Plateau within LAME and is estimated to complete the project in 2003.  Primary references for plant species composition are available in Appendix H.

Vertebrates

Extensive information also is available related to the presence/absence of vertebrate taxa at LAME.  In 1977, a search of the literature and various museums through the National Park Resources Studies Unit, University of Nevada, Las Vegas, Las Vegas, NV, resulted in 

publication of the Biota of Lake Mead NRA: Annotated Checklist and Bibliography (Douglas 1977). This list has been revised by park staff as information has become available.  Completed (>90% documented) databases exist for birds and reptiles.  In 1994, Clark County, Nevada completed a Desert Tortoise Habitat Conservation Plan, a 30-year habitat conservation plan, including establishment of Tortoise Management Area (TMA)’s in habitat priority areas on Federal lands.  Approximately 200,000 acres (81,000 ha) of LAME was included in the first established TMA.  This plan has since been expanded to a Multi-Species Habitat Conservation Plan, providing protection for approximately 100 species of concern across southern Nevada and TMA’s are now referred to as Desert Wildlife Management Areas.  Amphibian and fish species at LAME are well-documented, although fish are poorly vouchered.  Extensive data collection efforts related to fish are on-going at LAME and increasing the number of species vouchered will be included as part of this effort.  It is believed that a significant number of fish voucher specimens may be located within the Nevada Department of Wildlife and Arizona Fish and Game (Haley pers. comm.).  Due to on-going fisheries activities at LAME, Servicewide I&M funds will not be used to inventory fish species in the park.  State agency records will be searched during the first year of inventories.  Mammals represent the vertebrate taxa group with the least information at LAME.  

On-going inventory and monitoring activities at LAME include collection of bird data from a MAPS station, reptile and mammal inventory of Clark County outside park boundaries, multi-area/agency (Nevada Dept. of Wildlife, Arizona State Game and Fish, Southern Nevada Water Authority, NPS) effort to inventory fish species within LAME, primarily in Lake Mead and Lake Mojave, targeted searches for razorback suckers, fish removal and monitoring of relic leopard frog populations, and long-term monitoring of desert tortoise, willow flycatcher, and peregrine falcon populations.  Clark County is willing to expand its reptile and mammal inventory into 

LAME at no cost, but will provide only a minimal number of sample points and only will expand into the area of the park within Nevada.  Primary references for vertebrate species at LAME are available in Appendix H.

2.1.5  Manzanar National Historic Site

Almost no data related to the natural environment currently exists for Manzanar National Historic Site.  Due to the mission of MANZ focusing primarily on historical/cultural resources and the relatively new establishment of the park, natural resource management has not been a park priority.  The U. S. Environmental Protection Agency (1996) states in its review of the 

Draft General Management Plan and Environmental Impact Statement for the Manzanar National Historic Site (NPS 1995a) that current conditions of the park and the surrounding area are inadequately described, a sufficiently detailed discussion of wetland is not provided, and that the DEIS discussion of the ecological areas of the park are vague.  The only species list that exists for MANZ is one compiled in 1999 from the Archeology of Manzanar National Historic Site (NPS 1998) and field surveys conducted in June 1998.  It is believed that MANZ and the surrounding area may have been inventoried during development of A Checklist of Owens Valley Flora (DeDecker 1974).  Staff at DEVA continue to work on compiling a species list and appropriate documentation for vascular plants and vertebrates at MANZ.

2.1.6  Mojave National Preserve

Efforts to document existing vascular plant and vertebrate species at MOJA and create an annotated bibliography of collections and references through an Interagency Agreement (No. 1443-F-8120-01-007) with the USGS-BRD, Western Ecological Research Center, Las Vegas Field Station, are on-going.  The Sweeney Granite Mountains Desert Research Center, Natural Reserve System, University of California, Riverside also is a significant partner in this effort, particularly related to plants and birds. To date, literature searches have yielded over 61 documents from the scientific literature reporting data from within park boundaries and over 400 related articles.  Most park-specific references relate to herpetofauna (primarily desert tortoise) and mammals (primarily rodents and big horn sheep).  Information reported has primarily been collected from the Granite Mountains, Goffs, Soda Springs, Providence Mountains, Ivanpah Valley, Kelso Dunes, and the Clark Mountains.  On-line museum searches and records from the 

Sweeney Granite Mountains Desert Research Center have documented voucher specimens for 1046 vascular plant and vertebrate species.  The results of this effort are not final and will include continued searches of museums, herbaria, etc. for existing voucher specimens and literature searches, specifically of park files and Bureau of Land Management files.  

Plants    

The initial objective of developing a plant list for MOJA was to identify species previously known to occur in the park, as reported by reliable sources.  Concurrently, researchers reviewed existing floras and consulted with several knowledgeable botanists to develop a list of species with reasonable potential to occur within MOJA.  The potential list includes plants that have been recorded near the park boundary or for which there is evidence, based upon favorable 

geographical or ecological parameters, that the species might occur.  If a species was known to occur in the park then at least one voucher or citation for that species was obtained.  Efforts then focused on verifying additional species by conducting a comprehensive search for vouchers or citations for the potential species.  Currently, 831 plant species from within MOJA have been vouchered.  Four primary sources were used to generate a baseline of existing vouchered species (Thorne et al. 1981, Romspert 1993, Andre 2001, Balwin unpub.).  For the remaining species not reported by these sources a comprehensive survey of three regional herbaria were conducted:  Rancho Santa Ana Botanical Garden/Pomona College, University of California, Riverside, Herbarium and University of California, Berkeley, Jepson Herbarium.  Additional voucher 

specimens may be located at California State University, Fullerton (Zzyzx – Soda Springs Desert Studies Center herbarium), San Bernardino County Museum of Natural History (Redlands, CA), San Diego Museum of Natural History (San Diego, CA), University of California, Santa Barbara, Herbarium (Santa Barbara, CA), and the University of Nevada, Las Vegas, Herbarium (Las Vegas, NV) (Andre et al 2001).  A vegetation map for the park is currently unavailable.  However, Katharine Thomas, USGS-BRD, Colorado Plateau Field Station, is currently completing a vegetation map of the entire Mojave Desert, including Mojave National Preserve, based on satellite imagery and establishment of permanent vegetation plots.  This information is expected to be available in 2002.  Primary references used to document existing and potentially occurring plant species at MOJA are provided in Appendix I.

Vertebrates

Through extensive searches of three libraries in California and Nevada over 500 references were obtained to evaluate the presence or potential presence of mammals, reptiles, amphibians, and fishes in MOJA.  The herpetological and mammalian holdings of four museums in the Southwestern United States were accessed electronically to determine the occurrence and collection locations of voucher specimens collected from locations within MOJA.  These museums included the University of California, Berkeley Museum of Vertebrate Zoology, San Diego Natural History Museum, California Academy of Natural Sciences, and New Mexico Museum of Southwestern Biology.  Through this effort voucher specimens for 81 mammalian (42 species), amphibian (2 species) and reptile (37 species) species were documented from the park.  

A comprehensive and robust survey protocol was used for the development of the MOJA bird database.  Seven primary literary sources, five regional or local bird checklists, five museum contacts, and four sources of expert observations were used to evaluate the presence or potential presence of birds in MOJA.  On-line museum databases searched for bird voucher specimens from within MOJA were the University of California, Berkeley, Museum of Vertebrate Zoology, Laboratory of Ornithology, Cornell University, Slater Musuem of Natural History, University of Puget Sound, Burke Museum, University of Washington, and Carnegie Museum of Natural History, Pittsburgh, PA.  Voucher specimens for 134 bird species at MOJA were documented through this search.  The following experts also provided records included in the bird database:

(
Garret, K. and J. Dunn. 1981.  Birds of Southern California.  Los Angeles Audubon Society.  Los Angeles, CA 408 pp.

(
Tim Redman, Sweeney Granite Mountains Desert Research Center, Kelso, CA.

(
Barbara Carlson, Department of Biology, University of California, Riverside, CA.

Geographic documentation of bird populations is challenging due to their migratory nature and therefore require greater attention to the field observations and ecological data that establish their status (ie.  such as residents versus migrants).  Thus several attributes were analyzed and incorporated into the species database.  Species were categorized as summer observations, migrants, year-round residents or accidental.  Subspecies are provided where a Federally 

threatened or endangered subspecies is concerned, or when positive subspecies identifications were made.  Positive subspecies identification was based on two criteria: 1) live specimen in hand or 2) collected specimen.  There were 15 species of birds for which subspecies were documented.  One species complex, the juncos (Junco hyemalis) account for six subspecies alone.  Although poorly vouchered, bird experts participating in this project suggest that the documented species list for birds for MOJA could be substantially improved with a minimum of effort based on information believed to exist that park staff didn’t know about and the availability of long-time birders able to evaluate the extensive park bird observation record.  

Through voucher specimens and scientific literature mammals, reptiles, and fish are well documented at MOJA.  The fisheries resource within the park is considered 100% documented. The presence of only two fish species reflects extremely limited water resources and a low 

number of potentially occurring fish species.  Although amphibians appear poorly documented, it should again be noted that there are very few potentially occurring amphibian species at MOJA due to limited water resources.  The Desert Managers Group is currently funding efforts to inventory the biota of all springs and streams (natural features only) within the Mojave Desert, including MOJA.  This work will include collection of voucher specimens (plants, amphibians, macroinvertebrates) to assist with documentation of the 90% species list for MOJA.  Due to this effort springs/seeps will not be targeted for sampling of vascular plants or amphibians.  Bird species represent the taxa group with the least species occurrence documentation.  

On-going inventory and monitoring activities include desert tortoise monitoring, monitoring and control of non-native burro populations and completion of a vegetation mapping project for the entire Mojave Desert being conducted by the USGS-BRD, Colorado Plateau Field Station.  Primary references used to document existing and potentially occurring vertebrate species at MOJA are provided in Appendix I.

2.2 NPSpecies

Efforts to populate NPS Servicewide I&M databases in network parks has primarily focused on entry of data into NPSpecies.  Staff at DEVA, GRBA, JOTR and LAME were responsible for entry of park data into the NPSpecies database.  Data entry for MANZ is being completed by staff at DEVA.  Initial population of the NPSpecies database for MOJA was begun by park staff and is being completed through a Cooperative Agreement with USGS-BRD, Las Vegas Field Station, Las Vegas, NV.  In FY 1999 electronic species list files and occurrence data were assembled and provided to the NPS Servicewide I&M Program for processing.  In FY 2000 

processed NPSpecies files were returned to the network and park staff cleaned up species lists and updated the NPSpecies database including the addition of references and voucher information.  An initial draft of the NPSpecies database for the Mojave Network was provided to the Servicewide I&M Program in October 2000 for uploading to the Internet.  Data mining activities and updating of the NPSpecies database continued through FY 2001.  The process of adding voucher information to the NPSpecies database will be on-going in the early years of the inventory project as additional museum searches and field investigations are conducted.  The NPSpecies database for Mojave Network parks is being provided to the National I&M Program in October 2001.

2.3 NPBib

Parks in the Mojave Network vary in the amount of effort dedicated by park staff to reviewing and updating the NPBib database.  In the mid-1990’s an extensive NRBib database population effort was completed for all parks but LAME.  Over 1,183 citations are contained in the database for the network.  Data entries include more typical bibliographic references such as reports and publications.  Most parks have continued to maintain their NRBib databases in Procite.  In August 2001, NPBib passwords were provided to park I&M coordinators to begin the task of 

cleaning up and updating the NRBib database.  It also is anticipated that an additional opportunity will be afforded parks to provide existing NRBib databases in Procite to the Servicewide I&M program for processing into NPBib.  Review and updating of the NPBib database will be on-going throughout the inventory project.

2.4  Dataset Catalog

The Dataset Catalog is a tool, based largely on the Investigator’s Annual Report Database, that references and summarizes park-based data regarding both cultural and natural resources.  The limited time of park staff did not allow for much development of the dataset catalog.  Due to the fact that the current version of dataset catalog is not FGDC compliant two parks (DEVA, MOJA) opted not to spend time working on this database.  Further information from the Servicewide I&M Program suggests that the database will never be FGDC compliant and thus network parks have been advised to begin entry of both FGDC compliant and non-compliant data into the dataset catalog.  FGDC compliant metadata will be developed using the SMMS computer software.  Three parks (GRBA, JOTR and LAME) have initially populated the dataset catalog and have completed entry of over 220 park datasets.  Entry of data into the dataset catalog for MANZ will be completed by DEVA staff.  Entry and updating of the dataset catalog will be on-going throughout the inventory project.

2.5  Assessment of Inventory Completeness

To assess inventory completeness, the Mojave Network will use the ‘master species list’ approach.  For both vascular plants and vertebrate taxa a master species lists was developed for each park including both documented and undocumented (potential species) through the process 

described in Section 2.1.  Inventory completeness will be determined based on the percentage of the master species list (total number of potentially occurring species) that is currently documented through scientific literature and/or voucher specimens.  Master species lists compiled by park staff are currently being reviewed by subject matter experts for birds, mammals, herps, fish, and vascular plants (Table 2).  Current estimates of inventory completeness for each network park are provided in Table 3.  The majority (70%) of vascular plant and vertebrate inventories in the Mojave Network are > 50% complete.  These estimates are being used to help determine inventory funding priorities and guide allocation of inventory effort, although as more information becomes available, we will adjust inventory needs accordingly.  Assessing inventory completeness will be on-going throughout the project period.

3 -  Priorities for Additional Work
Biological inventory priorities for parks within the network were initially determined though an evaluation of existing inventory information.  The percent of species documented for each taxa group was translated into priority categories of complete (X = > 90% documented), low (L = 87-89% documented ), medium (M = 66-86% documented), or high (H = < 65% documented) priority.  Divisions between high, medium and low inventory priorities were made after looking at the distribution of inventory completeness figures and considering amount of effort required to document a few remaining species versus attempting to document more common species.  These divisions also are consistent with those used by the Northern Colorado Platueau Network.

Through discussion with park staff, taxa groups were then prioritized relative to each other based on level of information, on-going inventory efforts, and management needs (Table 4).  Taxa groups were prioritized relative to each other to ensure that each park received funding for at least their number one inventory priority.  Relative priorities for inventories at MOJA were developed by park staff in conjunction with Jim Andre, Director, Sweeney Granite Mountains Desert Research Center.  This process offered parks an opportunity to take a comprehensive look at resource management activities and needs and thus in some cases although a particular inventory my have been designated a high priority based on current information, it may have been assigned a lower priority by park staff.  For example at MOJA, amphibians were designated a high priority based on the fact that only 50% of potentially occurring species have been docuemented.  However, the park ranked this as its 5th (of 6) priority due to scheduled spring inventory work, including amphibians, to begin in 2002 and limited water resources resulting in a low number of potentially occurring amphibian species.  

Table 2.  Subject experts responsible for review of ‘master species lists’ for Mojave Network NPS units.

	Park
	Reviewers By Taxa Group

	DEVA
	Plants:  Pat Leary, botanist, completed his Ph. D. work on the vegetative                               

     communities of Death Valley National Park.  Local expert.

Mammals, Fish, Birds: Todd Esque and staff, USGS-BRD, Las Vegas 

     Field Station, Western Ecological Research Center

Reptiles, Amphibians:  Trevor Persons & Erika Nowak, USGS-BRD, 

     Colorado Plateau Field Station

	GRBA
	Mammals:  Eric Rickart, Utah Museum of Natural History

Plants:  David Charlet, University of Southern Nevada, Las Vegas, NV

Ampibians, Reptiles:  Michael Adams, USGS-BRD, Corvallis, OR

Birds:  Charles van Riper, USGS-BRD, Colorado Plateau Field Station

	JOTR
	Plants:  Pat Leary (See DEVA above)

Mammals, Fish, Birds: Todd Esque and staff, USGS-BRD, Las Vegas 

     Field Station, Western Ecological Research Center

Reptiles, Amphibians:  Robert Fisher, USGS-BRD, San Diego Field               

     Station

	LAME
	Plants:  Libby Powell, Botanist, LAME

Birds:   Matt Johnson, USGS-BRD, Colo Plateau Field Station

Amphibians, Reptiles:  Trevor Persons & Erika Nowak, USGS-BRD, 

     Colorado Plateau Field Station

Mammals:  Charles Drost & Dave Matteson, USGS-BRD, Colo Plateau 

     Field Station

	MOJA
	Plants:  Jim Andre, Sweeney Granite Mtns Desert Research Center


 Valerie Soza, USGS-BRD, Las Vegas Field Station

Mammals, Fish:  Todd Esque, USGS-BRD, Las Vegas Field Station

Birds:  Tim Redman, Sweeney Granite Mtns Desert Research Center

Amphibians, Reptiles:  Robert Fisher, USGS-BRD, San Diego Field 

     Station


Table 3.  Assessment of inventory completeness for Mojave Network NPS units.
	Park
	
	Taxa Group

	
	
	Ampibians
	Birds
	Fish
	Mammals
	Plants
	Reptiles

	DEVA
	# Species Vouchered
	4
	200
	5
	53
	909
	34

	
	# Species Referenced Pre-1980a
	0
	54
	0
	2
	2
	0

	
	# Species Referenced Post-1980b
	1
	51
	0
	0
	33
	1

	
	# Species Observedc
	1
	64
	0
	5
	0
	1

	
	# Species Documentedd
	5
	305
	5
	55
	909f
	35

	
	Total # Species Potentially Occurringe
	13
	369
	9
	99
	1235
	47

	
	% Documented
	38
	83
	55
	56
	74g
	74

	

	GRBA
	# Species Vouchered
	0
	62
	2
	35
	710
	11

	
	# Species Referenced Pre-1980a
	0
	3
	0
	3
	8
	0

	
	# Species Referenced Post-1980b
	0
	59
	4
	3
	68
	0

	
	# Species Observedc
	0
	-
	-
	4
	0
	-

	
	# Species Documentedd
	0
	124
	6
	41
	710f
	11

	
	Total # Species Potentially Occurringe
	7
	238
	13
	69
	833
	19

	
	% Documented
	0
	52
	46
	59
	85g
	58h


a # species referenced pre-1980 but NOT vouchered or referenced post-1980;  b # species referenced post-1980 but NOT vouchered or referenced pre-1980;  c  ‘Observed’ refers to species not scientifically documented but referenced (checklists, personal observations, observation cards, etc.) by persons considered to be reliable sources by park resource managers; d A species was considered documented if it had been voucher from within the park or referenced in the scientific literature pre or post 1980; e  sum of the # of species documented and number of species that remain undocumented but could reasonably be expected to occur; f Plants considered documented only through voucher specimens; g Percent of potentially occurring species that are vouchered.  h Funded through NPS NRPP funds.
Table 3.  Con’t.
	Park
	
	Taxa Group

	
	
	Ampibians
	Birds
	Fish
	Mammals
	Plants
	Reptiles

	JOTR
	# Species Vouchered
	2
	149
	0
	36
	712
	31

	
	# Species Referenced Pre-1980a
	0
	23
	0
	5
	18
	9

	
	# Species Referenced Post-1980b
	0
	0
	0
	0
	0
	0

	
	# Species Observedc
	1
	144
	1
	19
	112
	1

	
	# Species Documentedd
	2
	172
	0
	41
	712f
	40

	
	Total # Species Potentially Occurringe
	3
	322
	1
	63
	949
	42

	
	% Documented
	67
	53
	0
	65
	75g
	95

	

	LAME
	# Species Vouchered
	13
	189
	1
	55
	769
	36

	
	# Species Referenced Pre-1980a
	0
	177
	25
	20
	143
	6

	
	# Species Referenced Post-1980b
	0
	0


	0
	0
	20
	0

	
	# Species Observedc
	0
	0
	4
	1
	22
	0

	
	# Species Documentedd
	13
	366
	26
	75
	769f
	42

	
	Total # Species Potentially Occurringe
	15
	374
	30
	90
	932
	44

	
	% Documented
	87
	98
	87
	83
	83g
	95


a # species referenced pre-1980 but NOT vouchered or referenced post-1980;  b # species referenced post-1980 but NOT vouchered or referenced pre-1980;  c  ‘Observed’ refers to species not scientifically documented but referenced (checklists, personal observations, observation cards, etc.) by persons considered to be reliable sources by park resource managers; d A species was considered documented if it had been voucher from within the park or referenced in the scientific literature pre or post 1980; e  sum of the # of species documented and number of species that remain undocumented but could reasonably be expected to occur; f Plants considered documented only through voucher specimens; g Percent of potentially occurring species that are vouchered.

Table 3.  Con’t.
	Park
	
	Taxa Group

	
	
	Ampibians
	Birds
	Fish
	Mammals
	Plants
	Reptiles

	MANZ
	# Species Vouchered
	
	
	
	
	
	

	
	# Species Referenced Pre-1980a
	
	
	
	
	
	

	
	# Species Referenced Post-1980b
	
	
	
	
	
	

	
	# Species Observedc
	
	
	
	
	
	

	
	# Species Documentedd
	
	
	
	
	
	

	
	Total # Species Potentially Occurringe
	
	
	
	
	
	

	
	% Documented
	0h
	0h
	0
	0
	0
	0h

	

	MOJA
	# Species Vouchered
	2
	134
	0
	42
	831
	37

	
	# Species Referenced Pre-1980a
	0
	12


	2
	3
	2
	7

	
	# Species Referenced Post-1980b
	0
	5
	0
	8
	34
	2

	
	# Species Observedc
	-
	-
	-
	-
	-
	-

	
	# Species Documentedd
	2
	151
	2
	53
	831f
	46

	
	Total # Species Potentially Occurringe
	4
	379
	2
	66
	1052
	53

	
	% Documented
	50
	40
	100
	80
	79g
	87h


a # species referenced pre-1980 but NOT vouchered or referenced post-1980;  b # species referenced post-1980 but NOT vouchered or referenced pre-1980;  c  ‘Observed’ refers to species not scientifically documented but referenced (checklists, personal observations, observation cards, etc.) by persons considered to be reliable sources by park resource managers; d A species was considered documented if it had been voucher from within the park or referenced in the scientific literature pre or post 1980; e  sum of the # of species documented and number of species that remain undocumented but could reasonably be expected to occur; f Plants considered documented only through voucher specimens; g Percent of potentially occurring species that are vouchered.  h  Funded through NPS NPPP funds.
Table 4.  Prioritization of Mojave Network inventory projects based on assessment of inventory completeness1 and prioritization of taxa group inventories relative to each other2.

	
	Amphibians


	Birds
	Fish
	Mammals
	Plants
	Reptiles

	DEVA
	H4

	M5
	H6
	H1
	M3
	M2

	GRBA
	H1

	H5
	H6
	H2
	M4
	H3

	JOTR
	M5

	H2
	X
	H1
	M3
	X4

	LAME
	L3

	X
	L4
	M1
	M2
	X

	MANZ
	H5

	H3
	H6
	H2
	H1
	H4

	MOJA
	H5

	H4
	X
	M2
	M1
	L3


1  X= complete (> 90%); L = 87-89% complete; M = 66-87% complete; H = < 65% complete.

2  Subscripts indicate the relative priority designation for each taxa group assigned by park managers.

In recognition of the fact that park-wide inventories for any taxa group were most likely not feasible and that in many cases certain areas of each park had been well sampled, park staff were asked to evaluate whatever distribution information they had relative to vascular plants and vertebrates and to identify priority areas within each park for inventory of amphibians, birds, fish, mammals, plants, and reptiles (Table 5).  Decisions on which areas of each park were an inventory priority were based on level of information, probability of detecting new species, and management concerns.  Inventory project statements were developed based on priority locations identified by park managers (Table 6).  Inventory locations provided in project statements are listed in priority order.  

Based on park priority designation alone, inventory of mammals is considered the top network priority and plant inventories the second priority.  Servicewide I&M funds will not be expended for fisheries inventories in the Mojave Network (except potentially at MANZ – See Section 5.2)

due to the availability of existing inventory information, on-going fisheries work at DEVA,

GRBA, LAME, and MOJA and the fact that no fish species naturally occur within JOTR.   No 

funds will be used for inventory of birds or reptiles at LAME as these inventories are considered

Table 5.  List of Priority Sampling Locations for Mojave Network NPS Units.

	NPS Unit

 
	Priority Locations and Rationale for Priority Assignment1

	DEVA
	1. Greenwater Range and Greenwater Valley.  Land is newly acquired with little available information; represents prime desert tortoise habitat; representative 

example of the southern Mojave ecosystem; underlain by volcanic rock.

2. Last Chance Range.  Most of the range is newly acquired—northern portion of the range supports numerous rare plants and one bristlecone pine stand.

3. Owlshead Mountains.  Land is newly acquired with little available information; only place in park the smoke tree occurs.

4. Inyo Range.  Small piece of land near the Saline Valley that supports a pinyon-juniper community – the most diverse community in the park.

5. Ibex Hills.  Land is newly acquired with little available information.

6. Argus Range/Darwin Plateau.  Historic records (1891) of several rare plants undocumented elsewhere in the park and one observation of the Mojave ground squirrel (state listed threatened) near area; underlain by volcanic rock; threatened by plans to build a mine near park boundary and increased water withdrawal from Darwin Falls.

7. Springs (Cottonwood and Panamint Mountains).  Spring locations at DEVA represent islands of biodiversity in an otherwise unwatered landscape.  Springs in the Cottonwood and Panamint Mountains have little information available related to flora and fauna.

	GRBA
	1. Western portion of the park.  Area west of Wheeler Peak.  Due to steep, rugged terrain and limited water resources little information is available from this area of the park.

2. Alpine habitat.  Extremely fragile environment with most potential for adding to the park species list.  Least well sampled compared to other communities at GRBA.

3. Lakes, Springs and Seeps.  Little available information related to the flora and fauna of lakes, springs or seeps.  Potential habitat amphibians.

4. Riparian communities.  Vegetative community with the highest diversity and greatest                      

      impacts from past (grazing) and present (visitor use) uses.


1  Based on discussion with park natural resources staff and cooperators.

Table 5.  Con’t.

	NPS Unit


	Priority Locations and Rationale for Priority Assignment1

	JOTR
	1. Little San Bernadino Mountains.  Represents an area of convergence between desert and non-desert coastal (Southern California Province) habitat; area is wooded which represents a unique community at JOTR with high diversity and high probability of detecting new species.

2. Pinto Wash/Pinto Dunes.  Extremely fragile and unique habitat located between vast areas of creosote and bursage; only place the fringe-toed lizard occurs; remote with little available information.

3. Coxcomb/Eagle Mountains.  Land is newly acquired with little available information;  represents a transition zone between the Mojave and Sonoran biomes; threatened by plans to build a large landfill surrounded on three sides by NPS lands.

4. Quail Springs Watershed.  Significantly and repeatedly burned over the last 30 years; unusual species starting to appear related to burns; threatened by the invasion of exotic grasses; particularly interested in Smith Water Canyon.

5. Palm Fan Oases.  Represent islands of biodiversity in an otherwise unwatered landscape; all are destination locations for park visitors; threatened by lowered groundwater levels due to urbanization; 49 oasis and Munsen oasis particularly important.

6. Lost HorseValley and Long Canyon.  Areas never surveyed;  rugged and remote.



	LAME
	1. Shivwits Plateau.  Large area, remote; representative of the Great Basin desert; identified as an area with high probability of detecting new species; pinyon-juniper communities with high diversity; little available information, particularly related to vertebrate species, due to limited access.

2. Newberry Mountains.  Identified as an area with high probability of detecting new species; represents a Mojave Desert/Sonoran Desert ecotone; only place the diamondback rattlesnake occurs; high elevation and high diversity.


1  Based on discussion with park natural resources staff and cooperators.

Table 5.  Con’t.

	NPS Unit


	Priority Locations and Rationale for Priority Assignment1

	LAME

(con’t)
	3. Black Mountains.  High elevation relative to other areas of the park with little available information; significant portion underlain by gypsum with a potential for rare or endemic plant species.

4. Gold Butte.  Identified as an area with high probability of detecting new species; remote location accessible primarily by boat, therefore little information is available; one of two locations in Nevada where Ocotillo occurs naturally – only place in park with a Sonoran Desert influence;  unique in the presence of large patches of sand and high potential for rare or endemic plant species..

5. Springs.  Areas of high diversity; known populations of relict leopard frogs in six springs (40-50 springs total); threatened by the invasion of non-native plant species and visitor use activities.

6. Sandy benches near water.  Species of special concern possibly exist in this very limited habitat, including perignathus pencilatus and 2 rare plants that occur only on sand; represents areas historically beneath water level.



	MANZ
	1. Riparian Community.  Approximately 1 mile of riparian habitat associated with an intermittent stream represent the area of highest diversity at MANZ; highest potential for adding to the species list.

2. Cottonwood Grove.  Approximately, 1/3 of the land base of MANZ is covered by a large Cottonwood grove due to unique hydrological conditions maintaining water near the surface in this area.

3. Blackbrush Scrub.  Approximately, 1/3 of the land base of MANZ is dominated by blackbrush scrub type habitat.




1  Based on discussion with park natural resources staff and cooperators.

Table 5.  Con’t.

	NPS Unit


	Priority Locations and Rationale for Priority Assignment1

	MOJA


	1. Springs and Seeps.  Identified as having a high potential for adding to the park species list, particularly for bats; represent islands of biodiversity in an otherwise unwatered landscape; spring locations (approx. 150) have been ranked based on risk to resources allowing focus of inventory efforts.

In Spring 2002, the park hydrologist will begin an inventory of park springs for vascular plants, aquatic invertebrates and amphibians.

2. Piute Range.  Area with Sonoran Desert influence; high potential for adding to park species list; includes a two-mile long perennial stream and associated riparian habitat unique in the park; little information available related to flora and fauna. One of few known populations of Gila monsters in California (species of special concern) present in area.  Designated wilderness areas.

3. Limestone Substrates and Sand Dunes.  High potential for the presence of unique/endemic floristic species and other rare plants and animals.

4. High elevation areas.  Defined as >4,500 feet above sea level; primarily in Clark, New York (contains species associated with coastal California), and Providence Mountains; presence of pinyon-juniper communities, representing areas of high diversity.  Most areas are designated wilderness.




1  Based on discussion with park natural resources staff and cooperators.

Table 6.  Inventory projects statements for Mojave Network NPS units (only projects potentially completed using current funding provided by the Servicewide I&M program; locations listed in priority order).

	Park
	Project Statement

	DEVA
	Inventory of small mammals at Darwin Falls/Darwin Plateau, Greenwater Range and Valley, Owlshead Mountains and springs in the Cottonwood and Panamint Mountains

	DEVA
	Inventory of herpetofauna at Darwin Falls/Darwin Plateau, Greenwater Range and Valley, the Owlshead Mountains, and springs in the Panamint  and Cottonwood Mountains

	DEVA
	Inventory of plants in the Last Chance Mountain Range, Greenwater Range and Valley, Owlshead Mountains, Inyo Range, Ibex Hills, Argus Range/ Darwin Plateau and springs in the Cottonwood and Panamint Mountains

	DEVA
	Inventory of bird species in areas over 5,000 feet in elevation

	GRBA
	Park-wide inventory of herpetofauna

	GRBA
	Inventory of small mammal populations in western portion of park

	GRBA
	Inventory of small predators park-wide

	GRBA
	Inventory of plant populations in alpine habitat

	GRBA
	Inventory of birds in western portion of park

	GRBA
	Inventory of birds of prey park-wide

	JOTR
	Inventory of small mammals in Lost Horse Valley, Long Canyon, Pinto Wash/Pinto Dunes, and the Coxcomb/Eagle Mountains

	JOTR
	Inventory of small predators park-wide

	JOTR
	Inventory of birds in Palm Fan Oases, Little San Bernadino Mountains, and Coxcomb/Eagle Mountains

	JOTR
	Inventory of plant species in the Little San Bernadino Mountains, Pinto Wash/Pinto Dunes, Coxcomb/Eagle Mountains, and Palm Fan Oases

	JOTR
	Inventory of reptiles in riparian areas to include Smithwater Canyon Springs, Long Canyon Springs and Key Dam Lake area

	JOTR
	Distribution of Elgaria multicarinata and Anniella pulchra


Table 6.  Con’t.

	Park
	Project Statement

	LAME
	Inventory of small mammals on the Sanup Plateau, Shivwits Plateau, sandy benches near water, and spring sites

	LAME
	Inventory plant species of the Shivwits Plateau, Black Mountains and Gold Butte

	LAME
	Inventory of non-native plant species in upland areas of park

	LAME
	Amphibian inventory of large springs

	LAME
	Distribution of the tiger salamander on the Shivwits Plateau and determination of status as native or non-native

	MANZ
	Park-wide plant inventory

	MANZ
	Inventory of mammal populations park-wide

	MANZ
	Inventory of bird populations park-wide

	MANZ
	Inventory of herpetofauna park-wide

	MANZ
	Inventory of fish species park-wide

	MOJA
	Inventory of vascular plants in the Piute range, high elevation areas (>4,500 feet), and other limestone substrates

	MOJA
	Inventory of small mammals and small predators in springs/seeps, Clark Mountains, Piute range, and sand dunes

	MOJA
	Inventory of bats park-wide

	MOJA
	Inventory of reptiles in the Piute range, high elevation areas (>4,500 feet), springs/seeps/artificial waters, and sand dunes

	MOJA
	Inventory bird species within springs/seeps/artificial waters, high elevation areas (>4,500 feet), southeast corner of park, and developed areas


complete (>90% documented).  Although reptile species at JOTR are 95% documented and amphibians are 67% documented (2 of 3 species) any funds available for inventory of 

herpetofauna at the park will be spent to determine the presence of one remaining potential

reptile species and the distribution of two reptile species rather than attempt to document the 

presence of one remaining amphibian species.  The park based this request on the fact that they have staff who will continue to search for the remaining amphibian species and feel that the information related to reptile species presence and distribution will contribute more to their existing database and meeting the goals of management.  This is the only case in which funds 

may be spent to acquire species distribution information due to the extensive existing database, minimal amount of information required to complete the database and availability of qualified park staff and volunteers to complete project activities.

It should be noted that, subsequent to submission of this plan, the network was successful in fully funding amphibian, bird, and reptile inventories at MANZ through NPS NPPP Small Parks funds.  The network also was able to fund reptile inventories at GRBA and MOJA through NPS NRPP Regionbase funds.

4 - Sampling STRATEGY
Mojave Network parks have given careful consideration to the design of this inventory project.  The primary network objective to document 90% of vertebrates and vascular plants in each park will be achieved primarily through area and targeted searches and opportunistic sampling.  However, it is recognized that a sampling strategy that includes randomization and replication will not only achieve this goal, but will also allow inference regarding coarse-scale distribution and course-scale qualitative abundance categories (abundant, common, uncommon, rare).  This section outlines the general sampling strategies that will be employed within the Mojave Network.  Because each inventory will be conducted by contractors, through contracts or cooperative agreements to be arranged, specific details on the implementation of each taxon-specific inventory will be submitted as Project Statements for approval prior to initiation of field sampling (Appendix K – Preliminary Project Statements).

Sampling strategies within parks will differ not only by taxa group, but by park access, park support capabilities and park size.

4.1  Park Access 

Parks in the Mojave Network, with the exception of MANZ, are large and have many areas that are remote and difficult to access.  Additionally, many areas lack any significant source of water.  Despite having considered only areas identified as high priority sampling locations in this plan these areas range in size up to almost 500,000 acres (198,945 ha).  Therefore, decisions will still need to be made as to where within priority locations to conduct sampling.  These decisions will be made based largely on accessibility (availability of roads and trails).  The ability of park staff to provide support services such as cache water, transport equipment and provide maps will contribute to determination of location accessibility. 

4.2  Park Size

Manzanar National Historical Site (814 acres) is the only small park within the Mojave Network and is the only park in which we will consider exhaustive inventories for some taxa groups.  All other parks in the network have defined specific priority sampling locations for each taxa group within which a random-sampling approach will be necessary.  

4.3  General Sampling Design

Our sample design incorporates probability-based sampling to allow extrapolation of results to areas of interest, while attempting to use inventory techniques that will most efficiently add to park species lists.  Unfortunately, it is often true that the best inventory techniques for detecting 

species presence/absence are insufficiently random, while purely randomized approaches frequently miss small-scale heterogeneity and localized ‘hot spots.’  Our design strikes a balance between these two objectives by:  1) establishing a core set of randomly-located sample sites; 2) identifying small scale ‘rare and sensitive features’ to be targeted for sampling; and 3) describing ancillary data collection techniques and promoting opportunistic data collection. 

4.3.1  Stratified Grid Framework

A general stratified sampling framework will be developed for each network park.  Identification of strata is important as it provides a reference frame for extrapolation of inventory results and mapping of species distributions.  For targeted inventories, a specific stratum may define the frame of reference for surveying (ie. fan palm oases, sand dunes).  For other inventories, it may be appropriate to intensify sampling within selected strata.  When selected strata are to receive more intensive sampling this will be accomplished either through generation of additional sampling coordinates or through an increase in the amount of sampling effort (time spent within a certain habitat for area searches).  Increased sampling effort is considered because of the difficulties of park access and park size.

A grid overlay for each park will be developed by the Environmental Monitoring and Assessment Program (EMAP) using GIS layers provided by park staff.  EMAP is an interagency, interdisciplinary program whose goal is to foster science-based decision-making through integration of research, monitoring and assessment (Diaz-Ramos et al. 1996). The grid will be comprised of two basic elements:  the reference frame and the grid cells.  The reference frame is defined as all combined regions of the park targeted for inventory (priority sampling locations) and accessible to investigators within which all areas have some probability of being sampled.  Grid intersections will serve as a center (focal) point of a grid cell and will be the primary sampling unit.  Individual taxa based sub-samples will be surveyed within the grid cell.  Grid points will be selected in the strata to assure uniform distribution of sampling effort across the full geographic extent of the reference frame.  The shape and extent of the reference frame will be determined on a case-by-case basis, and will depend on the specific inventory, accessibility of area to be inventoried, amount of area to be inventoried and available funding.  

For the purposes of designing a general stratified sampling framework for the Mojave Network, we define strata as elevation and predominant vegetation zones.  Parks in the Mojave Network vary in the vegetation classification system currently used therefore park staff will provide a list of dominant vegetation types to be used in stratification.  Ecologically meaningful divisions in elevation will be jointly decided by all parks to ensure consistency.  We define strata by vegetation and elevation in order to ensure that composition and structure are relatively homogeneous within a particular stratum.  Vegetation-based strata will generally reflect underlying soils, geomorphology and water sources.  Extreme elevational gradients occur within Mojave Network parks, especially DEVA and GRBA.  Although vegetation communities should reflect changes in elevation this line can be blurred as a result of activities such as fire suppression and grazing.  In the absence of an elevational gradient at MANZ, predominant vegetation zones will be the only defined strata.  

Inference will not be made to areas outside the reference frame.  Prominent vertical features with significant slope (i.e. cliffs, bluffs), unless otherwise designated, developed areas and areas inaccessible to researchers will be excluded from the reference frame a priori and consequently inference will not include these areas.

4.3.2 Rare and Sensitive Habitats

Most parks in the network contain habitats that are either too small or too few to be captured by grid-based sampling.  These habitats are often a high priority because they are generally more sensitive to disturbance, support high biological diversity and are often important in the life 

history of numerous species or habitat specialist.  These habitats will be delineated within each strata using GIS and sample sites will be randomly selected.  At locations such as JOTR, where sensitive habitats such as palm fan oases represent a few known locations (N=5), these habitats may be sampled exhaustively.  In the case of linear features (cliffs, streams), selection will be based on segments of the full feature length.  At MANZ, due to its small size, any rare or sensitive features identified will be sampled exhaustively.

4.3.3  Ancillary Data

This is a strictly functional category describing data collection by non-random and opportunistic means.  This approach may be required in special cases where systematic, random sampling will not adequately represent a particular taxon.  Emphasis will be placed on specific documentation of the type of efforts applied to obtain these data, with repeatability an important consideration.  Nevertheless, the resulting data will be clearly reported as having derived from opportunistic sampling, and will be strictly excluded from analyses associated with the primary sampling scheme.

4.4  Habitat Variables Common to All Inventories

In addition to documenting the occurrence of vertebrate and vascular plant species during inventories, general habitat data will be recorded at all locations where voucher specimens are collected to develop insight into species-habitat associations.  The collection site for voucher specimens will serve as a point location for the collection of habitat data.  This will provide a common context for species inventories and will facilitate the integration of species occurrence data across habitats and taxa groups and data sharing among network parks.  

A modification of the “terrestrial habitat data form for vertebrate and vascular plant inventories” designed and presented by the Southeast Coastal Network in their biological inventory plan will be used.  This form will be modified to ensure consistency with the Desert Managers Group, Mojave Vegetation Mapping Project (USGS), and the Northern and Southern Colorado Plateau Networks.  This form is currently being developed and will be available to researchers and park staff prior to inventory implementation.  Vegetation types for each sampling location will be 

classified based on the International Classification of Ecological Communities: Terrestrial Vegetation of the United States (ABI 2001).  More detail on vegetation classification is found in the vascular plant methods section below.

4.5  Sample Sizes

At this time it is not possible to know how many samples will be needed to achieve our inventory goals.  Budget is probably the most significant factor in determining sample size within the Mojave Network.  Other factors influencing the number of samples needed are taxonomic group to be inventoried, season, sampling effort, and variability in species occurrences and year-to-year variations.  It is unlikely, given the size and complexity of network parks compared to available funding, that sample sizes will be large enough to provide statistically valid information or allow 

inference to any significant area.  A minimum of 2 samples will be selected for each strata or habitat class and rare/sensitive habitats, although a greater number is desired and will be determined on a case-by-case basis.  Assessing inventory completeness through comparison of documented and potential species lists will be ongoing throughout the project.  These assessments will be used to adjust our sampling intensity accordingly.

4.6  Co-location of Taxa-Specific Samples

Where applicable, we will facilitate co-location of specific survey areas within each priority sampling location inventoried.  Co-location of sampling areas for inventories can provide logistic, cost, and scientific benefits.  

5    Inventory Methods
Described below are the general methods we will draw from to inventory each major taxonomic group.  The same methods of field sampling will be used in most inventories to ensure inter-park comparisons.  Please note that not all methods described below will be used in each project.  Methods specific to each project will be described in individual project statements.  Park personnel are required to review project plans before contractors or NPS employees begin work.    All investigators and park staff conducting inventory work will be required to obtain an NPS Research and Collecting Permit, complete an Investigators Annual Report (IAR) for each inventory project and provide all deliverables specified in this study plan.

5.1   Bird Methods

5.1.1  Area Searches and Opportunistic Sampling

The basic objective of bird inventories in the Mojave Network is to document which species occur in parks.  Inventory efforts will be limited to areas identified by park staff as priority sampling locations for bird species.  To ensure that all habitats within priority inventory locations are sampled adequately, the overall grid-based study design will be employed.  In the 

Mojave Network, area searches and opportunistic sampling are considered to be the most efficient methods to document bird species presence/absence.  An area search is simply defined as a search of a defined area during which qualified investigators record all species observed and collect evidence of occurrence.  In network parks the area to be searched will be defined as the 

area available for sampling (accessible) within identified priority sampling locations.  

Investigators will be required to sample within each identified stratum and sampling efforts in each stratum should reflect its frequency within the area of interest.  Birders will be asked to keep separate species lists for each cell in the grid where data is recorded to allow integration of information with other park data using park GIS at the scale of the grid cells (Fancy and Sauer 2000). 

Opportunistic sampling will occur as time and money allow and during travel through areas of interest and from one area to another.  During opportunistic sampling birders will be asked to identify the grid cell where data is recorded.  Nocturnal species and other birds not easily detected by the standard sampling methods may require additional sampling effort.

Observers should be able to identify all birds that might be seen in the park (Fancy and Sauer 2000).  Minimum ‘birder’ qualifications are a minimum of 15 years of birding experience with at least 5 years specialized birding experience in the Great Basin/Mojave Desert Region or a masters degree or higher in ornithology or a related science with at least 5 years of specialized birding experience in the Great Basin/Mojave Desert Region.  

Multiple visits at different times of year will be required to document the rare species that are often of greatest interest.  We anticipate a seasonal two-year effort for those parks needing partial or complete inventories.  Most work will be done in the early spring-mid-summer (March – June) in southern parks and during late spring-late summer at GRBA and some areas of LAME.  Non-breeding birds will be sampled in November-February at all parks.  Observers will record species encountered, locations, dates, evidence of breeding status and other relevant information.  Park staff will be required to document the skill level of each observer.  These data will not be used to make statistical inferences to other areas of the park.

5.1.2  Targeted Searches

Targeted searches will be conducted in small-scale rare and sensitive habitats, known birding “hot spots” and priority sampling locations that represent a discrete resource, such as palm fan oases.   These areas/sites will be provided as a GIS layer that will define the sampling reference frame for this inventory.  Sampling locations will be randomly selected.  Depending on size these areas may be searched exhaustively.  

5.1.3  Non-breeding Surveys

Sampling within priority inventory locations will occur at least twice during the non-breeding season (November – February).  These visits will be conducted in the early morning (sunrise to 1000) and in the late afternoon to detect the presence of vultures, buteos, or any other birds not found in early morning (Robbins 1991).  Data collected will include species encountered, habitat, location and dates.

5.1.4  Nocturnal Species Surveys

Owls will be surveyed using tape playbacks, in habitats that owls may occupy or where historical sightings have been noted (Springer 1978, Forsman 1983).  Tape broadcasts will be played for 10 minutes followed by a 5 minute listening period at designated points.  Survey times will occur between 1 hour after sunset and 1 hour before sunrise.  We will conduct two surveys during the breeding season and two surveys during the non-breeding season.  Data collected will include species encountered, habitat, location, dates, and evidence of breeding status.

5.2  Fish Methods

Fisheries surveys will only be potentially considered at MANZ.  Approximately one mile of stream travels through the park although it is an intermittent stream and regularly goes dry during the summer months.  No fish have been observed by park staff or reported by park visitors.  In FY 2002 staff at DEVA will conduct a search of California Fish and Game Division records for the potential presence of fish in this stream.  During spring and summer of FY 2002, park staff will walk the stream during spring high flow and summer low flow.  This effort will provide the Network Coordinator with an assessment of the probability of the presence of fish at MANZ.  If fish are determined to be potentially present it is anticipated that due to the small size of this waterway that a single method can be used to effectively sample the range of habitats present.  

Electrofishing is the preferred method to most efficiently and cost-effectively inventory fish at MANZ.  The sampling effort required will be based on the length of stream fished and the time considered appropriate for the conditions of the stream.  Due to the minimal size of the stream, three, separate, 200 meter sampling sites will be selected to electrofish.  It will be up to the professional judgement of the investigator when to limit sampling to avoid excessive impacts on the fish population.  Stop nets will be installed at the downstream terminus of the site to aid in fish capture while electrofishing, especially where visual observation and capture of fish is impaired by turbidity, excessive water velocity, or turbulence.  Barrier nets are very effective in intercepting fish escaping from a sample site that may otherwise go undetected.  Fish will be identified to species, measured, weighed, sexed, aged (juvenile or adult) and released as near to the point of capture as possible.

5.3  Mammal Methods      

The basic objective of mammal inventories in the Mojave Network is to document at least 90% of mammal species that occur in parks.  Inventory efforts will be limited to areas identified by park staff as priority sampling locations for mammals.  To ensure that all habitats within priority inventory locations are sampled adequately, the overall grid-based study design will be employed.    

Methods for sampling mammals will vary primarily based on the species of interest and available funding.  A combination of methods will provide the most complete coverage of mammals for each park.  For example, pitfalls are most effective at capturing shrews, mist nets and bat detectors for bats, various sorts of traps for small and medium-sized rodents, larger traps for 

some medium-sized species, and a variety of observational and tracking methods for carnivores 

and ungulates.  Data on larger species (furbearers and game species) generally are available from park records.  Inventory methods for mammals will follow guidelines enumerated in Kunz (1988) and Wilson et al. (1996).  Kunz (1988) provides details on an array of capture and research techniques for bats.  Wilson et al. (1996) provides a comprehensive collection of papers on measuring and monitoring mammalian diversity including several on aspects of design and randomization.

For mammals in general, we envision a seasonal two-year effort for those parks needing partial or complete inventories.  Most work will be done in the early spring-mid-summer (March – June) in southern parks and during late spring-late summer at GRBA and some areas of LAME.  Work at other times of year will depend on specific needs as will be outlined in individual project statements.

5.3.1  Small Mammals

Within priority sampling locations random sampling points will be generated within each identified stratum.  At least 2 of these points per stratum will serve as sampling locations for small mammals.  Each point will serve as the center of a 1-hectare plot within which small mammals, predominantly rodents, will be inventoried using live traps such as Sherman or Tomahawk traps.  Line transects used to determine presence of species shall be set up with 20 trap stations per line at a minimum of 15 m spacing with a minimum of 2 traps per station (RIC 1998)).  If a continuous transect is not possible, the transect may be broken into shorter non-overlapping transects that total 20 stations.  Two transects will be sampled per plot.  

Trapping sessions will last 4 nights each session (equal trapping effort).  For rodents, traps will be baited with whole oats or peanut butter mixed with rolled oats.  Traps will be checked at least twice daily.  If diurnal species are being targeted, traps should be checked hourly throughout the day.  If possible, traps should be set near prominent features (trees, burrows, downed wood, etc.) at or within 2 m of the station point.  Appropriate thermal coverings (wood, grass, soil) will be used to protect trapped animals from extreme temperatures.  Captured animals will be identified, aged, sexed, weighed, and marked to detect recaptures.

In areas where shrews or small species otherwise unable to be captured in Sherman traps are present, pitfall traps are the preferred and most effective method of sampling.  Pitfall traps may be used as kill traps (by pouring water at the bottom of the trap) or as catch and release.  Animals to be released will be supplied with food, and catch and release traps will remain in place for two nights.  Pitfall trapping for small mammals should be used strategically and will also yield data on amphibians and reptiles.

Animals that are reluctant to enter traps or are too small to set the trigger on traps, may be inventoried using snap traps.  Snap traps like the museum special or Victor rat traps are small enough to carry into remote locations or areas that are difficult to access.  

Targeted searches of rare and sensitive habitats and opportunistic sampling for small mammals also will increase the potential of documenting species occurrence.

5.3.2  Bats 

Inventory of bats will only be conducted at MOJA based on the concerns of park managers regarding the potential presence of rare species and the lack of baseline data on species occurrence.  Sampling techniques will vary based on availability of known or suspected roosts and presence of water sources.  Due to the absence of information on the location of cave resources within the park, sampling will primarily target feeding sites (water sources).  All water sources larger than 1 m2 should be identified as a “sampling pool” for bats.  Water sources and known cave locations/suspected roosts will be provided as a GIS layer which will define the sampling reference frame for this inventory.  Sampling points for inventory activities (water sources and known caves/suspected roosts) will be randomly selected within identified stratum.  A separate species list will be maintained for each sample point and points will be referenced to the existing grid framework.  Sampling will be conducted between the beginning of May and the end of August during hours of highest bat activity (shortly after dusk until 1:00 am).    

Water sources (wetlands, oases, springs, stock ponds, etc.) should be netted (mist nets and double-frame harp traps) two to three times per summer season no more often than every four to five days, depending on past success.  Netting and handling guidelines will follow Kunz (1988) and Baldino (1997).  Although labor intensive relative to the data produced, trapping is essential because it allows for the identification of bat species that might otherwise be confused with other similar species (e.g. Myotis spp.) and the collection of voucher specimens.  Bat trapping will be done in conjunction with Anabat ultrasonic data collection systems.  Once technicians gain familiarity with the techniques, digital ultrasonic data will be used to provide identification and confirmation of bat species in the park.  Several parks already have Anabat systems that can be shared to reduce costs and share technicians trained in their use.

Where roosting sites are known or suspected the sites will be observed without disturbing the bats.  Such roosts can be selectively and carefully netted from the outside to determine species identification.  Bats roosting in small numbers can be hand-captured, identified, and released but such attempts should be used cautiously in maternity colonies.

Data recorded from bats will include species, sex, age, reproductive condition, and mass.  For each study area, the number of species detected will be calculated along with number of bats caught per net-night or per hour (a net-night is considered one six meter net set up for one night).  Personnel handling bats will be vaccinated against rabies using the rabies pre-exposure regimen with subsequent testing of rabies antibody titers.

5.3.3  Medium-sized and Large Mammals

Data related to the presence of large mammals will only be collected opportunistically due to the large amount of existing information in network parks.  In the Mojave Network, a suite of medium-sized mammals exist, many diurnal, for which there is little documentation in several parks.  A combination of methods will be used to confirm the presence of medium-sized terrestrial mammals, especially carnivores.  Traps and trapping methods are available for most of these species, but some are difficult to trap and some require sedation for handling.  For many of these species the most cost-effective way to document presence for initial inventory purposes is through observations documented with photographs by knowledgeable personnel and opportunistic specimens (ie. roadkill).  Other methods for selected species will follow guidelines enumerated by Wilson et al. (1996).

This effort also will include additional review of historic and recent museum records, park staff and visitor files (with caution), field observations (tracks, scat, sign) by those conducting mammal surveys, photographs and relevant information from state fish and game agencies.  In the case of questions about occurrence of selected species in some parks or where identified needs exist heat and/or motion-sensitive camera traps may be used.  Placement will depend on the species of interest and carrion or attractants will be used to collect photographs.  Stations will be checked four times at weekly intervals with crews recording camera set and retrieval dates and the number of photographs taken.  A significant portion of this work will be accomplished by park staff to reduce costs.

The date, time, location, and habitat of all mammals observed opportunistically will be recorded.  Opportunistic photo vouchers will be collected wherever possible.

5.4  Reptile and Amphibian Methods

The primary objective of reptile and amphibian inventories is to determine which species are present in parks.  Inventory efforts will be limited to areas identified by park staff as priority sampling locations for reptiles and amphibians.  To ensure that all habitats within priority inventory locations are sampled adequately, the overall grid-based study design will be 

employed.  In large parks, targeted inventories of unique habitats and ‘hot spots’ are perhaps the best methods to document species occurrence and increase the probability of adding to park species lists.  For MANZ, exhaustive visual encounter surveys in primary habitats for the entire park will be employed.  Variety and flexibility in sampling methods are required as species are often restricted to specific habitats and active only during specific seasonal conditions.    

Amphibians will generally be sampled in the spring (February-June) and opportunistically after summer rains (July-August) at all parks needing partial and complete inventories.  Reptiles will generally be sampled in early spring – mid-summer (March-July) in network parks.  The overall survey period will otherwise be expanded where needed to target species of concern.  Although more narrow, critical windows of time will exist for particular species and years, they often cannot be predicted accurately between years.  Instead, minimum standards for assessing and responding to critical periods or opportunistic events will be incorporated into survey protocols.  

5.4.1  General Herpetological Collecting – Targeted Searches

In order to identify the greatest number of species present and due to the difficulty in detecting the presence of certain species of interest, “hot spots” and unique habitats will be exhaustively searched by qualified herpetologists and the species observed there will be recorded.  Target areas will be delineated using GIS and sites within identified stratum will be randomly selected for sampling.  A variety of methods will be employed where appropriate and this effort will include searching for nocturnal species in certain habitats.  General herpetological surveys are the preferred method to improve park species lists because it “consistently tends to detect greater numbers of both species and individuals per unit effort than other methods” (Nowak et al. 2002, Drost et al. 2001).This will ensure adequate coverage of an area and increase the likelihood of detecting rare species and species with restricted habitats.  

Observers should be able to identify all amphibians and reptiles that might be seen in the park and will record species encountered, locations, dates, habitat, grid cell location and other relevant information.  Park staff will be required to document the skill level of each observer.  Minimum observer qualifications will be a bachelor of science degree in herpetology or related science with some specialized experience working with reptiles and amphibians in the Great Basin/Mojave Desert Region. In some cases, individuals without formal training but who can demonstrate extensive experience and expertise in identification of species of interest may represent qualified observers.  These data will not be used to make statistical inferences to other areas of the park.

Opportunistic sampling will occur as investigators travel through an area or travel from one location to another.

5.4.2  Visual Encounter Surveys

Time/area constrained searches (TACS) will be used for general reptile and amphibian surveys.  Within priority sampling locations, sample points will be randomly selected within each stratum based on the existing grid system.  At least two points in each stratum will be sampled twice a year.  Searching randomly established plots will provide some ecological and statistical data about amphibians and reptiles, but is unlikely to identify new species.

This technique requires that an area of known size be searched using a variety of techniques.  Methods used will include using a mirror to search cracks and crevices, visually searching the ground and vegetation, and carefully lifting and replacing cover objects (Crump and Scott 1994). Surveys will cover 1 hectare and require approximately 4 person-hours to complete.  Ideally, at least 2 herpetologists will conduct each search.  TACS will be conducted during morning and 

late afternoon to coincide with activity patterns of most reptiles.  In situations where the sampling stratum does not contain at least one hectare, the time spent searching should be 

reduced proportionally to the reduction in area.  To reduce observer bias, the number of animals observed per unit effort per observer will be recorded to allow us to estimate individual differences in detection abilities.

5.4.3  Night Road Driving

Driving slowly on roads at night is recognized as an excellent method for surveying some groups of amphibians and reptiles, particularly snakes.  Road surveys will be used to sample nocturnal species, particularly during a new moon and after the monsoons.  Time and distance covered during a road-driving session should be standardized by driving at a constant speed for a variable time, depending on availability of road to drive.  Road-driving should be done with two people, driving at 20 mph; to avoid fatigue, no more than two hours of night-driving should be done on a given night, especially if crews have been surveying during the day as well.  In large parks with significant paved road surfaces, roads will be broken into three-mile segments that will be sampled randomly.  During road surveys mileage, route, moon phase, weather conditions, start and end temperature will be recorded.

5.4.4  Amphibian-Specific Methods

The number of amphibian species potentially present in most parks in the Mojave Network is extremely small, particularly in southern parks with extremely limited water sources.  In many cases, species identified as potentially present are unlikely to be found due alteration of water sources (spring improvements, water withdrawal) throughout the Great Basin and Mojave Deserts.  Because water in the Mojave Network generally represents a discrete resource these areas will be targeted.  Water resources (springs, seeps, oases, lakes) targeted for inventory will be delineated using GIS (define the reference frame) and sampling sites will be randomly selected.  

Where appropriate, call surveys will be conducted after warm season rains in riparian areas, springs, and seeps.  For toads and some frog species, we will listen for vocalizations associated with breeding aggregations (Rosen and Lowe 1995).  The timing of this sampling effort is critical because many species will aggregate for only a few nights during spring season.  In some parks, such as GRBA, snow may still be on the ground during the calling period, making travel to these areas hazardous.  To locate these aggregations, we will drive roads and walk to appropriate habitats (ie. fishless lakes at GRBA).  Field workers will be trained in identification of anuran vocalization using commercially-available tapes.

5.5  Vascular Plant Methods

5.5.1  Vegetation Classification

Discussion with Association for Biodiversity Information (ABI) Regional Ecologist, Marion Reed, indicates that the International Classification of Ecological Communities (ICEC) for the states of Nevada, Arizona and Utah are complete and available to the association level.  In 

California, the ICEC is generally complete only to the alliance level although where there is overlap with other more complete states (NV, AZ) some association descriptions are available.  Classification of vegetation to the association level and vegetation mapping is currently being completed at JOTR through the NPS Vegetation Inventory Program.  This effort will provide 

additional association descriptions for parks in California.  Additionally, the California Natural Heritage Program, U.S.  Bureau of Land Management and the U.S. Geological Survey, Biological Resources Division, Colorado Plateau Field Station are now completing an effort to map the vegetation of the Mojave Desert (Mojave Desert Vegetation Mapping Program).  Initially, this project will provide information only to alliance level but work continues in the development and identification of plant communities to the association level.  Updates to the ICEC are made 2-3 times per year and the network coordinator will provide classification updates to field investigators as they are posted (Reed pers. comm.). 

In August 2001, the network requested an ABI search of their Biological Conservation Datasystem for a subset of the International Classification of Ecological Communites appropriate for the Mojave and Great Basin Desert Regions.  A listing of currently available ICEC alliance level and association level classifications for vegetation in the Mojave Network are provided in Appendix L.  This listing will be updated with information from the JOTR vegetation mapping project and the Mojave Desert Vegetation Mapping Program prior to implementation of field investigations.  A description of all ICEC alliances and available ICEC association descriptions for Arizona, California, Nevada and Utah will be maintained by the network coordinator and made available to investigators upon request (due to document size).

Classification of vegetation at all data collection locations for vertebrates will be to the association level.  Where association level descriptions are unavailable, classification will be to the alliance level and investigators will be required to provide a listing of dominant species representing ground cover, understory and overstory vegetation.

5.5.2  Area Searches and Opportunistic Sampling

The primary objective of vascular plant inventories is to document at least 90% of the species present in parks.  All parks, except MANZ, have a significant number of species vouchered 

(> 74%), have park herbaria, and in some cases an experienced botantist on staff (DEVA, LAME).   Staff at all parks, except MANZ, have identified the need to perform area searches of particular locations that have a high potential for adding to the park species list or are of concern to management.  We feel this is the best approach for documenting species presence and increasing the probability of adding to park species lists.  Searches will be limited to areas identified by park staff as priority sampling locations for vascular plants.  As stated previously, an area search describes a search of a defined area during which qualified investigators record all species observed and collect evidence of occurrence.  In network parks the area to be searched is defined as accessible areas within identified priority sampling locations.  The defined area will allow the sampling to be repeated during different growing seasons.  Investigators will be required to sample within each identified stratum and sampling efforts in each stratum should reflect its frequency within the area of interest.  In some cases, rare or sensitive habitats with 

high associated diversity, such as springs, may be sampled more intensively.  Increased sampling intensity will be in the form of an increased amount of time spent in an area.  Investigators will be asked to keep separate species lists for each cell in the grid where data is recorded to allow integration of information with other park data using park GIS at the scale of the grid cells 

(Fancy and Sauer 2000). Opportunistic sampling of other areas within the park also may contribute to increasing the number of species documented.  A complete area survey will be completed at MANZ.

5.5.3  Targeted Searches

In some cases, unique habitats represent limited, discrete resources such as palm fan oases. These locations will be targeted for sampling using the existing grid framework.  Discrete resources, ‘hot spots’ and unique habitats will be delineated using GIS and sites to be sampled will be selected randomly.  Qualified investigators visiting these sites will record all species observed and collect evidence of occurrence.  Multiple site visits will be required to ensure sampling during different growing seasons.  If locations are few and small enough it may be possible to conduct exhaustive searches.  

6    Data AND INFORMATION Management 
The goals of data and information management include the acquisition, organization, implementation of QA/QC, storage, summarization, reporting, dissemination and presentation of both legacy data acquired through data mining and newly acquired data through field studies.

Approximately, 20% of inventory funds for the Mojave Network have been dedicated to data management.  Management of data for the Mojave Network will be carried out through Cooperative Agreements with the Harry Reid Center for Environmental Studies, University of Nevada, Las Vegas, Las Vegas, NV and the California Desert Managers Group, Depts. of Interior and Defense, Barstow, CA.  This decision was made due to the inability of park staff or the inventory coordinator to assume this responsibility.  The principal mission of the Harry Reid Center is to “support multi-disciplinary research teams, provide expertise to solve complex environmental problems and develop innovative environmental monitoring technology” (UNLV pamphlet).  Dr. Craig Palmer will serve as the network data manager and will write the network Data Management Plan and coordinate and manage both legacy and newly acquired data for the network (Appendix M).  The Data Management Plan will provide protocols for data and information cataloging, organization, newly acquired data (field forms, non-GIS data, GIS data, voucher data), legacy data, annual reports, and deliverables.  Other protocols will be developed to address the management of original hardcopy products and information such as maps, records, photographs, sound recordings, etc. in conjunction with park curatorial staff within the network.  The Harry Reid Center and Craig Palmer, specifically, have extensive previous experience with large scale database management, including involvement with the Forest Health Monitoring Program and Forest Inventory and Analysis Program (U.S. Forest Service).  Additionally, this center has been contracted by LAME to write the Data Management Plan for the park and will manage data collected through the NPS Vital Signs Monitoring program.  

The California Desert Managers Group (DMG) was established in June 2000, and membership is comprised of managers from agencies with land, management, or regulatory responsibilities in the California Deserts.  The U.S. Geological Survey serves in a scientific support role to the managers.  Involved agencies primarily represent the Department of Interior (NPS, Bureau of 

Land Management, U.S. Fish and Wildlife Service, U.S. Geological Survey), State of California (Dept. of Fish and Game, Dept. of Parks and Recreations, Dept. of Transportation) and Department of Defense.  The misson of the DMG is to 

“1.  Develop coordinated and complimentary management guidelines, practices, and programs.

2. Coordinate and integrate efforts in the California deserts to:

a. Conserve and restore desert resources

b. Provide high quality recreation, public education, and visitor services

c. Provide for safety of desert users

3. Develop and integrate the databases and scientific studies needed for effective resource management and planning.

4.  Promote compatibility in the application of each agency’s mission”  (DMG 2000).

The overall goal of this collaborative effort is to provide a consistent ecosystem approach to management of the Mojave and Colorado Desert ecoregions.  In February 2001, a 5-Year Plan for the DMG was published which provides science and data management goals that are consistent with many of the goals and needs of parks in the Mojave Network currently and in the future.  Stated science and data management goals for the DMG between 2001-2006 are as follows:

“1.  Coordinate and conduct scientific studies and monitoring programs needed for effective 

       resource management.

2. Develop an interagency ecological monitoring program.

3. Monitor desert tortoise population status in the California deserts in relation to recovery goal in the California Recovery units.

4. Monitor and protect desert water resources.

5. Integrate and share data and database management systems needed for effective resource management and planning.

6. Assist managers/staff in the use/application of technological and scientific information and knowledge in day-to-day decision making processes” (DMG 2001).

Clarence Everley, Department of Defense Coordinator, will be responsible for all aspects of data management related to spatial (GIS/GPS) information.  Due to the mission and stated goals of 

the DMG, these services will be provided at no cost to the network.  These positions will work closely with other NPS staff at the network, region and servicewide level to meet network data management goals in the most efficient and cost-effective way possible.

In June 2001, a Data Management Scoping Session was held for the Mojave Network.   Participants at this meeting included the National Inventory Coordinator, Regional I&M Coordinator, Network Inventory Coordinator, network Steering Committee members, science advisors (and/or designated representative), potential investigators, representatives of the Harry Reid Center for Environmental Studies, representatives of the Desert Managers Group and other interested parties (Appendix J).  The purpose of this meeting was to review the data management section of the Mojave Network Biological Inventory Study Plan, discuss data management roles and responsibilities for the network data manager, DMG, network inventory coordinator, park staff and investigators (Appendix M).  Three formal presentations were made to provide participants with an overview of data/information management in the NPS, with particular emphasis on the NPSpecies database, and the purpose and capabilities of the Harry Reid Center (Craig Palmer) and DMG (John Hamill, Executive Coordinator Cal Desert Management Project and Clarence Everley)

The network Curatorial Committee, formed in September 2001, will provide advice and guidance on curatorial issues and development of protocols related to data management and inventory products (i.e. original hardcopy products and information such as maps, records, photographs, sound recordings, etc.).  Members of this committee include curatorial staff from DEVA, GRBA and JOTR.  This committee also reflects the presence of pre-existing protocols and requirements, already in place at the park level, for cataloging, organization, storage, etc. of data and the desire of the network to be consistent with park level curatorial needs and requirements.

6.1  Cataloging

The NPS Servicewide I&M program currently supports several data management products to catalog and organize raw data, as well as summary products, such as annual reports and summary GIS layers.  These products are described in Appendix N.  All raw data collected during the biological inventories, as well as all summary products produced will be entered and/or cataloged into the appropriate service-wide product on an annual basis at a minimum.  Any additional products produced by the network during biological inventories will also be cataloged in the appropriate servicewide database on an annual basis at a minimum.

6.2  Organization

All products cataloged into the NPS Servicewide NPBib or Dataset Catalog databases will be archived for future acquisition on an annual basis at a minimum.  Hardcopy products will be stored in file cabinets, shelves or other appropriate structures according to NPS protocols for 

managing resource management records and archives.  Digital products will be copied to CD-ROM and appropriately stored as well.  The exact locale of archived products will be coordinated by the network data manager in conjunction with park curatorial staff and may occur at the park, network, region (or support office), and/or service-wide level.  All archived products will be copied and stored in 2 separate locales (i.e. different buildings).  The copies will be appropriately organized to facilitate future acquisition.  Each entry in NPBib or the Dataset 

Catalog will include the physical location of each product.  Conversely, each stored product will be marked with the unique identifying code assigned in the database.  The dataset catalog entry will also contain the field and their respective code names, format, definitions and descriptions.  

6.3  Newly Acquired Data

6.3.1  Field Forms

All field forms or notebooks for each separate inventory will be collected, copied and organized into a collection (e.g., in a 3-ring binder or book-box) on an annual basis at a minimum.  Separate copies will be stored in separate locales, including one off-site (i.e. park).   The copies 

will be appropriately organized to facilitate future acquisition.  An entry will be made in the NPS Dataset Catalog for each collection including its physical storage location.  The Dataset Catalog Identification code will be marked on each stored copy.

6.3.2  Non-GIS Data

Data from field forms will be entered initially either into an MS Access database or into a digital format that can be imported directly into MS Access (e.g. MS Excel).  Data entry will be checked by having two different people enter data in separate digital copies and digitally compare the copies, or by manually comparing field forms with entered data after data entry are complete.  

The NPS I&M Database Template will be the final product for newly acquired data from field surveys to facilitate it's linking to the GIS Theme Manager.  For ancillary data not tied to GIS layers, a modified version of the NPS I&M Database Template, or a similar locally developed product in MS Access may be used.  On an annual basis, at a minimum, final MS Access files will be stored on CD-ROM, copied, and stored in separate locals, including one off-site (i.e. a different building). The copies will be appropriately organized to facilitate future acquisition.  An entry will be made in the NPS Dataset Catalog for each database file (or files) that includes the physical storage location of the CD.  The Dataset Catalog Identification code (or codes if multiple files are stored on one CD) will be marked on each stored copy.

6.3.3  GIS Data

All GIS layers will be compatible with the NPS Theme Manager, documented and cataloged according to the following specifications:

The GIS layers will be in either ArcInfo coverage or ArcView shapefile format, in either vector or raster format.  The GIS data will be in the UTM zone that the park is in and in the North American Datum of 1983 (NAD83).    All GIS data layers will have FGDC Geospatial and Biological Profile (NBII) compliant metadata that will be submitted to the NPS clearinghouse.  An ArcView legend (.avl) will be created for each GIS layer.    

All GIS layers, associated metadata and legends will be delivered to the Desert Managers Group for posting to the Mojave Desert Ecosystem Program website.  The DMG, network data manager and Pacific Region GIS Coordinator, Craig Dalby, will work together to facilitate the development of metadata by investigators and park staff (i.e. provide software training, create data sheets, protocols, etc.).  The software package recommended by the Mojave Network for the creation of compliant metadata is SMMS.  The DMG will implement quality assurance/quality control procedures for spatial data submitted by field investigators, assist park GIS staff and investigators in the development of appropriate GIS layers and legends and act as a clearinghouse for non-sensitive GIS data for park staff, field investigators and the public.  

6.3.4  Voucher Specimen Data

Data for all vouchers collected will be entered in both the NPS NPSpecies database and the NPS ANCS+ database that is administered by the NPS National Catalog.  For contractors with data entry responsibility, they will enter voucher data directly into NPSpecies, however they will be unable to enter data directly into the ANCS+ database.  Park staff will be responsible for entry of voucher specimen data into the ANCS+ database.  Data management protocols will be followed to simplify and standardize the migration of data from NPSpecies into ANCS+.  A preliminary list of variables to be recorded by park staff and investigators for each voucher specimen, that reflects the baseline/mandatory information required by both NPSpecies and ANCS+ is provided in Appendix O.  This list will be refined through discussion with the Network Curatorial Committee.

Voucher photographs will be organized similar to field forms described above (e.g. 3-ring binders) and an entry made in the Dataset Catalog for the binder of photographs.  Photographic negatives will be organized and provided to designated park repositories.

6.4  Legacy Data

All legacy data acquired during data mining will be cataloged and organized similar to that for newly acquired data.  References will be cataloged in NPBib, digital databases, spreadsheets and GIS layers will be cataloged in the Dataset Catalog, and species occurrence information will be entered into NPSpecies, in the form of references, vouchers and/or observations.  Conversion of 

legacy digital data and GIS layers into formats compatible with the NPS I&M Database Template and the GIS Theme Manager respectively, will proceed on a case-by-case basis depending on data quality and priorities.

6.5  Annual Reports

For each inventory, a report will be prepared each year that summarizes the progress of the inventories and documents key decisions in the process, such as park-specific objectives, habitat delineation, and the sampling frame and layout of sampling plots or transects.  At the end of each inventory, a report will be prepared that describes the work in enough detail so that another person could conduct the inventory based on the written report and associated GIS products.

All reports will be in MS Word format.  Each report will include an appendix that contains a listing of species found during the inventory to facilitate entry into NPSpecies.  An entry will be made in the NPBib database for each report produced.

6.6  Deliverables

Copies of all products will be delivered to the appropriate park, the Regional I&M Coordinator, and to the service-wide I&M Program Manager.  Deliverables will include the following:

(   Annual completion of Investigators Annual Report

(  Annual and final reports for each inventory.

(  Annual databases of raw data for each inventory in the I&M Database Template or similar MS 


Access format.

(  GIS layers of sampling strata, sampling grids, rare or sensitive areas and sampling points, plots 


or transects for each inventory at each park.

(  GIS layers of raw data locations for occurrences that do not fall in pre-defined sample points, 


plots or transects.

(  GIS layers of data analysis such as abundance/distribution maps.

(  Annual entries into NPSpecies, NPBib and the Dataset Catalog for all products

7  Voucher Policy

The scientific value of a comprehensive set of voucher specimens for vertebrates and vascular plants in a park cannot be overestimated.  Such collections document the occurrence of organisms despite changes in taxonomy and provide the basis for evaluating and monitoring changes in species richness and genetic diversity.  At the same time, conservation issues remind us that science activities in parks should serve to preserve species, not adversely affect them.  

These considerations, along with the more pragmatic ones of additional investigator costs, curatorial costs, and storage requirements, were considered in developing the voucher policy and Mojave Network.

Investigators will be required to collect adequate vouchers to document species occurrence, but extensive vouchering to document the full range of phenotypic variability will not be undertaken, except potentially at MANZ.  Investigators are encouraged to locate and study existing voucher collections and data prior to collecting additional vouchers.  Investigators must have a valid collecting permit to collect specimens.  Permission to take duplicate vouchers will be considered 

on a case-by-case basis by individual park resource managers.  Voucher preparation will be the 

responsibility of the inventory contractors and cooperators and must follow guidelines outlined in 36 CFR, the Museum Handbook, and any special requirements for particular parks.  NPS Management Policies; NPS 77, Natural Resource Management Guidelines; and Director’s Order 24 for Museum Collections will be followed while the best possible storage and curatorial 

arrangements are made to provide for long term maintenance and access.  Voucher negatives and photographs will be deposited in individual park archives. Digital images stored on CD are not considered permanent photographic records although they may be useful to parks staff and investigators.  A photographic voucher represents a “document” or “record” used to verify the presence of a species within a park.  For species previously undocumented in parks, photographic documentation will consist of Kodachrome 35 mm slides with color designations based on a Munsell color chart. 
All vouchers and their derivative by-products (DNA and tissue samples, etc.) taken on NPS lands, regardless of their final repository, will be the property of the NPS.  Minimum information to be collected and submitted to park curatorial staff for each voucher specimen is currently being developed (Appendix O).  These parameters incorporate mandatory fields for ANCS+ and the NPSpecies voucher database and were developed in conjunction with park curatorial staff at DEVA, GRBA and JOTR.   Investigators are responsible for fully cataloging voucher specimens into NPSpecies and completing hard copy datasheets developed by the network that will facilitate transfer of information to ANCS+.  Park personnel in the Mojave Network are responsible for migrating the voucher specimen data from NPSpecies and other records into ANCS+.  Voucher guidelines for vascular plants and vertebrates in the Mojave Network are provided in Table 7. 

All parks have some type of museum facility on-site.  DEVA and JOTR both have fairly extensive museum facilities and collections as well as full-time curatorial staff.  With few exceptions, DEVA and JOTR will be the designated repository for all vascular plant and small and medium-sized vertebrate voucher specimens collected from their respective parks.  A listing of the types of specimens these repositories cannot accept (i.e. DNA) will be provided by park curatorial staff prior to the start of inventory projects.  DEVA also will house large mammals that are collected opportunistically in the park and will house all vascular plant and vertebrate specimens for MANZ.  LAME has a formal loan agreement with the University of Nevada, Las 

Vegas Herbarium and this facility will be the designated repository of all vascular plant specimens.  LAME will house small and medium sized vertebrates collected during inventories.   GRBA and MOJA have limited curatorial staff and limited museum facilities.  GRBA will be the designated repository for all vascular plant and most small (amphibians, small birds, reptiles) vertebrate voucher specimens collected within the park.  Small and medium sized mammals will be housed at the Utah Musuem of Natural History.  Larger vertebrate specimens will be housed at the Barrick Museum of Natural History, University of Nevada, Las Vegas, Las Vegas, NV.  Vascular plant and vertebrate specimens collected from MOJA will either be housed at the Barrick Museum of Natural History or JOTR.  Network and park staff are currently involved in discussion of whether it is possible for JOTR to house specimens collected at MOJA until such time as the park is prepared to receive them.

7.1  Vertebrates

In general, vertebrate vouchers will be taken only if they represent an addition to the documented species for the park, are necessary for identification, or, if no vouchers exist in park collections or other identified repositories.  Each park will provide investigators with a list of the species 

currently on the master species list that are unvouchered.  One specimen will be considered adequate to document occurrence at a park (except where noted in Table 7).  Wherever possible, 

a series of photographs (rather than multiple specimens) will be used to document observed 

phenotypic variability.  Investigators and park staff should opportunistically collect material from roadkill animals and animals killed by natural events that will provide voucher quality specimens or DNA material.  Voucher specimen preparation will follow protocols developed by the network for each taxon..

7.2  Vascular Plants

Investigators for plant inventories will collect voucher material of all taxa for which no vouchers exist in the park herbaria or other identified repositories.  Each park will provide investigators with a list of the species currently on the master species list that are unvouchered.  Enough plant material should be collected to cover two 39.5 X 29.5 cm herbarium sheets.  Roots should be included, where possible, with care taken to leave the remaining plants undisturbed.  Flowers or seeds are often necessary for identification and should be collected as available.  For large herbs, shrubs, and trees, parts critical for identification must be collected.  Plant specimens must be protected from wilting and dessication prior to placing in a plant press.  If phenotypic variability is observed, a short series of each species may be collected, excluding rare species.  If duplicate voucher specimens of relatively common species are collected, they may be deposited at a regional herbarium as specified by the Park.

Table 7.  Vouchera guidelinesb for vascular plants and vertebrates in Mojave Network NPS units.

	Taxon
	Suggested Vouchers

	Mammals
	

	Bats
	· Wing punch or whole specimens for easily misidentified species, if capture is part of the protocol

· Morphometric data, photographsc, digital sonograms or cassette tapes with reference calls as evidence of rare bats

	Large and mid-sized mammals
	· Whole specimens not necessary.

· Photographsc or hair samples, if possible, to help document species occurrence when inventory based on tracks

	Small mammals
	Three of each species (1 per sex & 1                    

juvenile);  skulls used to differentiate among shrew  species and among rodents

	Birds
	· Whole specimens not necessary

· Visual or song identification by qualified observers (common species)

· Vouchers on case-by-case basis

· Photographsc, sound recordings, and complete written description of unusual sightings

· Complete written description following accepted AOU standards

	Amphibians/Reptiles
	· Whole specimens if identification difficult, or if trap mortality occurs

· Visual identification by qualified observers (common species)

· Photographsc, if diagnostic features clear

· Sound recordings (anurans)

	Fish
	· Whole specimens, if required for identification

· Photographsc, if diagnostic features clear

· Photographsc and complete written descriptions of unusual sightings

	Vascular plants
	· Whole specimens, except as noted 

· Photographc or fragment (species of                                           

      special concern; DNA analysis


a Park staff will provide investigators with a list of unvouchered species for each taxa group prior to start of inventory work.  Vouchers will be acquired only for those species presently lacking documentation and those representing additions to the park species list.

b  Voucher guidelines from the Study Plan to Inventory Vascular Plants and Vertebrates: Heartland Network, NPS (2000b).

c  Digital photographs not accepted.  Kodachrome 35 mm slides must be provided with color designations.

7.3  Rare Species

Because most rare species exist in very small numbers, taking of those species should be limited to situations when significant benefit to the affected species and/or meaningful new information about the species will result from the taking.  Species that are listed on federal or state rare, threatened or endangered species lists, will not be taken without appropriate permits and with the express permission of the park resource manager (as specified in the collection permit).

There will be a Section 7 consultation with the U.S. Fish and Wildlife Service for any federally listed species.  Photographs or plant fragments should be used to document occurrence rather than taking whole specimens, although these are not generally accepted as plant voucher specimens by the NPS.  DNA analysis of samples offers another vouchering alternative although again, it is not yet an accepted NPS method of species vouchering.  However, for the purposes of this study plan these methods will be accepted as evidence of species occurrence.  For locally rare species, a voucher should only be collected if at least 10 individuals of an animal

species or 25 individuals of a plant species are present at a given sample site.  Park staff will provide investigators with a list of endangered, threatened, rare, endemic, and NPS sensitive species occurring within each park.  

8    BUDGET AND SCHEDULE

8.1  Budget

The five-year budget for inventories to be completed with NPS Servicewide I&M Program funds is represented in Table 8.

We have a total budget available of $780,669 for biological inventories in the Mojave Network.  The estimated cost to complete all major vascular plant and inventory projects identified by park staff is $1,155,043 therefore, we will not attempt to fund all proposed projects (Table 9).  The projects proposed for funding through the NPS Servicewide I&M Program represent the top two inventory priorities for each network park, except LAME.  NPS Servicewide I&M Program funds will only be spent to address the number one inventory priority at LAME due the the extensive amount of on-going and proposed work for this unit.  The network was originally allocated $135,000 in FY 2000 to initiate data mining activities, complete the network biological inventory study plan and populate servicewide databases.  At the end of FY 2000, $39,435 was returned by the network, thus a total of $95,565 was spent in FY 2000.  In FY 2001 a total of

$100,000 was spent to continue data mining activities being conducted by park staff and cooperators and to review, verify and update servicewide databases such as NPSpecies and Dataset Catalog.  Distribution of funds in FY 2001 was based on each parks estimate of remaining workload to complete data mining activities.

Contributing funds to Mojave Network inventories include NPS funding sources outside the Servicewide I&M Program, ONPS base funds, and contributed personnel time from investigators.  Amphibian, reptile, and bird inventories at MANZ were funded through NPS NRPP Small Parks funds ($35,340).  At GRBA and MOJA reptile inventories were funded through NPS NRPP Regionbase funds ($75,000).  Additionally, GRBA has funded a seasonal Biological Science Technician dedicated to inventory activities and provides half the funding for the network I&M Coordinator ($47,000).  Investigators from the USGS-BRD, Colorado Plateau Field Station are contributing staff time and equipment representing approximately $10,000 in services.  Contributions to network inventory efforts total approximately $142,340 (18% of allocated Servicewide I&M funds).

Despite network contributions the following inventories in Mojave Network NPS units remain unfunded:  amphibians at DEVA, LAME, and MOJA; birds at DEVA, GRBA, JOTR and MOJA; plants at DEVA, LAME, JOTR, and GRBA.

Table 8.  Summary of inventory funding by taxonomic group for projects to be completed in FY2002-FY2004 with NPS Servicewide Inventory and Monitoring Program funds.

	Project
	FY2000
	FY2001
	FY2002
	FY2003
	FY2004
	Total

	Study plan development and data mining activities
	95,565a
	100,000
	
	
	
	195,565

	Coordination/Operations
	
	
	42,000
	41,000
	37,622
	122,364

	Data Mgmt.
	
	
	67,200
	33,600
	67,200
	168,000

	GIS support
	
	
	  1,666
	  1,666  
	1,668
	    5,000

	Curatorial
	
	
	  
	  5,000
	10,000
	  15,000

	Administrative
	
	
	  2,500
	  2,500
	
	    5,000

	Mammals (all parks except GRBA)
	
	
	66,092
	59,989
	7,000
	133,081

	Mammals (GRBA)
	
	
	  8,367
	  9,729
	2,300
	  20,396

	Plants (MANZ, MOJA)
	
	
	26,500
	26,500
	2,491
	  55,491

	Amphibians (GRBA)
	
	
	         0
	20,454
	       0
	  20,454

	Reptiles (DEVA)
	
	
	18,834
	14,434
	1,000
	  34,268

	Birds (JOTR)
	
	
	         0
	  7,792
	       0
	    6,050

	Total
	95,565a
	100,000
	233,159
	222,664
	129,281
	780,669


a  Represents $135,000 originally allocated to the Mojave Network in FY2000 minus $39,435 returned by the network at the end of FY2000.

Table 9.  Summary of funding by taxonomic group required to complete all proposed inventory projects for the Mojave Inventory and Monitoring Network.

	Project
	FY2000
	FY2001
	FY2002
	FY2003
	FY2004
	Total

	Study plan development and initial data mining activities
	 95,565a
	100,000
	
	
	
	195,565

	Coordination
	
	
	42,000
	41,000
	39,000
	122,000

	Data Mgmt.
	
	
	67,200
	33,600
	67,200
	168,000

	Curation
	
	
	  
	  5,000
	10,000
	  15,000

	GIS Support
	
	
	  1,666
	  1,666
	  1,668
	    5,000

	Administrative
	
	
	  2,500
	  2,500
	
	    5,000

	Mammals
	
	
	
	
	
	153,477

	Plants
	
	
	
	
	
	224,508

	Herps 
	
	
	
	
	
	161,320

	Birds
	
	
	
	
	
	120,125

	
	
	
	
	
	
	1,155,043


a  Represents $135,000 originally allocated to the Mojave Network in FY 2000 minus $39,435 returned by the network at the end of FY 2000.

Budget figures are based on actual costs in FY 2000 and FY 2001.  The remaining costs are based on estimates received from USGS-BRD, Colorado Plateau and Las Vegas Field Stations and other cooperators.  Factors considered in cost estimates include project duration, personnel, travel, lodging, general equipment needs and curation costs.  The overhead rate for projects is figured at a maximum of 15%.  This is the maximum indirect or overhead cost the network is willing to pay and is consistent with the rate charged by Cooperative Ecosystem Study Unit affiliate universities.  Other BRD offices may not charge overhead, but may show them as matching cost in the project statement.

We have allocated 22% of the total budget for data management purposes and GIS support (Table 10).  Minimal cost for management of GIS data reflects the ability of the Desert Managers Group to provide the majority of services free of charge.  Although the primary product for many inventories will be species lists, data management is deemed vital for long term success and reflects the need for additional data mining and organization of legacy data within the network.  Reduction and elimination of backlogs of data and prevention of future data problems from new data will be a major goal.  In addition to the personnel contracted for data work, parks with GIS and other computer knowledgeable staff will participate in data management involving their parks.

The issuance of a Request for Proposals preceeding each year’s disbursement of funds is anticipated for those projects where no scientist has been found to conduct the work through other means, such as a cooperative agreement.  This will be done informally each winter to seek willing and qualified scientists to complete scheduled work.  Project selections will be made the 

preceeding winter using Park Service Ranking criteria as a guide to evaluation of project proposals from scientists.  In the majority of cases it is expected that agreements will be reached without the need of a formal RFP process.

Table 10.  Summary of proposed budget for the biological inventory funds.

	Category
	Cost
	Percent

	Administration
	    5,000
	  0.6

	Study Plan/Data Mining
	195,565
	25.0

	Coordination
	122,000
	15.5

	Data Management/GIS Support
	173,000
	22.0

	Curation
	  15,000
	  1.9

	Field Inventories
	270,104
	35.0

	Total Allocated
	780,669
	          100.0


It should be noted that the current budget reflects a significant number of network inventories that remain unfunded.  Network and park staff will seek other sources of funding and cooperators to complete these projects.  In addition, parks will attempt to add to park species lists and improve species documentation by coordinating, where possible, with investigators conducting research in parks through the Research Permit and Reporting System.

8.2 Schedule

Inventory of all taxonomic groups for the Mojave Network will be conducted over a 2-year sampling period (FY 2002 and FY 2003) in consecutive years.  Final reports and completion of data-related tasks will be due at the end of the FY 2004.  Network activities will follow the schedule outlined below.

October 2001 – March 2002

(  November 2001 – Conduct workshop to outline details of project statements with park staff   

    and potential cooperators; write scopes of work for 2002 inventories

(  Complete contracts with Desert Managers Group (GIS support) and Harry Reid Center, UNLV 

    (Data Manager)

(  Complete specialist review of existing potential species lists for each park

(  Complete contracts with researchers selected to complete field inventories

(  Provide EMAP program with appropriate GIS layers to complete grid system for network

(  Complete terrestrial habitat data sheet

(  Prepare datasheets and databases for 2002 inventories

(  Prepare curation protocols for inventories

(  Begin writing network Data Management Plan

March 2002 – October 2002

(  Complete RPRS process/compliance process for proposed inventories

(  Meet with cooperators/contractors – initiate 2002 inventories

(  Complete network Data Management Plan

(  Conduct training as needed related to NPSpecies, NPBib, Dataset Catalog and SMMS

(  Independently verify a portion of specimens to assess identification accuracy

October 2002 – March 2003

(  Submission of annual report and other deliverables from field investigators

(  Review 2001 inventory products for completeness and accuracy

(  Re-assess inventory completeness for each taxa group in each network park

(  Annual reports for 2001 2-year projects due

(  Complete IAR for each inventory project

(  Update servicewide databases (NPSpecies, NPBib, Dataset Catalog)

March 2003 – October 2003

(  Meet with cooperators/contractors – initiate second year of sampling for selected inventories.

(  Independently verify a portion of specimens to assess identification accuracy

October 2003 – September 2004

(  Submission of final report and other deliverables from field investigators

(  Review 2002 inventory products for completeness and accuracy

(  Complete IAR for each inventory project

(  Final reports for inventory projects due

(  Update servicewide databases

(  Consolidate existing databases into a single Mojave Network NPSpecies database

(  Posting of GIS information related to inventories on the Mojave Desert Ecosystem Program 

    website

9   Coordination and Logistical Support
The Mojave Network Steering Committee has overall responsibility for the network inventory and monitoring program.  The network inventory coordinator, network data manager and park staff work to implement the program as directed by the steering committee.  A network Curatorial Committee composed of park curatorial staff at DEVA, GRBA and JOTR has been formed to provide input into the cataloging, organization and handling of data.  Periodic meetings and frequent email correspondence ensure that all key decisions and program needs are addressed in a timely manner.  The Mojave Network Inventory Coordinator will continue to facilitate communication and generally manage the inventory process on a half-time basis.  It is anticipated that a full-time network monitoring coordinator will be hired from expected Vital Signs monitoring funds near the completion of the inventory process.  The network monitoring coordinator would take over primary responsibility for on-going inventory work at that time. Annual meetings of the network steering committee, cooperators and field investigators will be held to promote communication among the team and integration of results across parks and taxonomic groups and to share results.

The network will attempt to coordinate inventory work in cooperation with the Southern Colorado Plateau and Northern Colorado Plateau Networks.  We will also work closely with the Desert Managers Group to facilitate data sharing with other federal and state agencies, scientists, parks and the public.

Network parks and I&M project staff will assist with logistical support as needed to complete field inventories.  Unfortunately, many parks have little to offer in the way of housing or transportation support.  The network will support logistical needs of cooperators and project staff as much as possible.  Taking a multi-park, team approach to conducting inventories for some taxa groups will assist with decreasing travel time and maximizing available resources.  For example, it may be more feasible to group the southern 4 network parks (DEVA, JOTR, MANZ, MOJA) due to their proximity and ecological similarity.  In this case a ‘team’, minimally including a primary researcher, field crew leader and field crew, would be hired for a period of time to time to travel among the parks completing inventory field investigations for a particular taxa group.  Appendix P provides a summary of individual park resources that may be available to this project.
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APPENDIX A.  Mojave Network Inventory and Monitoring Program Steering Committee

	Park


	Name and Title
	Contact Information

	DEVA
	Linda Greene, Chief of Natural Resource Management
	Email address:    linda_greene@nps.gov

Phone:    760-786-3253

	DEVA
	Dana York, Botanist
	Email address:    dana_york@nps.gov

Phone:    760-786-3233

	GRBA
	Kristina Heister, Ecologist, Network Inventory Coordinator
	Email address:    kristina_heister@nps.gov

Phone:    775-234-7331 ext 227

	GRBA
	Tod Williams, Chief of Resource Management
	Email address:    tod_williams@nps.gov

Phone:    775-234-7331 ext 223

	JOTR
	Hank McCutchen, Chief of Resource Management
	Email address:    hank_mccutchen@nps.gov

Phone:    760-367-5560

	JOTR
	Jane Rodgers, Vegetation Specialist
	Email address:    jane_rodgers@nps.gov

Phone:    760-367-5564

	LAME
	Kent Turner, Chief of Natural Resource Management
	Email address:  kent_turner@nps.gov

Phone:    702-293-8941

	LAME
	Libby Powell, Botanist
	Email address:    libby_powell@nps.gov

Phone:    702-293-8907

	LAME
	Ross Haley, Wildlife Biologist
	Email address:  ross_haley@nps.gov

Phone:    702-293-8907

	MANZ
	Frank Hays, Superintendent
	Email address:  frank_hays@nps.gov

Phone:    760-878-2923 ext 11

	MOJA
	Larry Whalon, Chief of Resource Management
	Email address:  larry_whalon@nps.gov
Phone:    760-255-8818

	MOJA
	Kitty Jensen, Wildlife Biologist
	Email address:  kitty_Jensen@nps.gov

Phone:    760-255-8865


APPENDIX B.  List of locations searched for biological collections from Mojave Network parks or identified as potentially housing park collections.

	Location
	DEVA
	GRBA
	JOTR
	LAME
	MOJA

	On-line Databases.  The following museum collections had on-line access to their specimen collection(s) or provided spreadsheets of their collection.



	Vascular Plants

	University of California, Berkeley, Jepson Herbarium
	O1
	O
	X2
	O
	X

	U. C., Riverside Herbarium


	
	
	X
	
	X

	Rancho Santa Ana Botanical Garden Herbarium, Pomona College
	O
	
	X
	
	X

	Birds, Mammals, Reptiles, Amphibians, Fish
	
	
	
	
	

	U.C. Berkeley, Museum of Vertebrate Zoology
	X
	X
	X
	O
	X

	San Diego Natural History Museum (spreadsheets)
	O
	
	O
	O
	X

	California Academy of Sciences


	X
	O
	O
	O
	X

	New Mexico Museum of Southwestern Biology
	
	
	O
	
	X

	Cornell University, Laboratory of Ornithology
	O
	O
	O
	O
	X

	University of Washington, Burke Museum


	
	O
	
	O


	X

	Carnegie Museum of Natural History


	
	O
	
	
	X


1 O = identified as location potentially housing park collections but not yet searched; 2 X= Searched.

Appendix B.  Con’t

	Location
	DEVA
	GRBA
	JOTR
	LAME
	MOJA

	Potential locations of voucher specimens:  Get Correct Names/Alphabetize


	University of California, Davis


	O
	
	O
	
	

	National Museum of Natural History


	O
	O
	O
	O
	O

	University of California, Santa Barbara Herbarium
	
	
	O
	
	O

	San Bernadino County Museum of Natural History
	
	
	O
	
	O

	Palm Springs Desert Museum


	
	
	O
	
	

	University of Nevada, Las Vegas, Herbarium
	X
	X
	O
	X
	O

	Utah Museum of Natural History


	
	X
	
	
	

	Oregon State University


	
	O
	
	O
	

	New Mexico Museum of Natural History


	
	O
	
	
	O

	Washington State University


	
	O
	
	
	

	Nevada State Museum


	
	O
	
	O
	

	University of Michigan, Museum of Zoology


	
	O
	
	
	


1 O = identified as location potentially housing park collections but not yet searched; 2 X= Searched.

Appendix B.  Con’t.

	Location
	DEVA
	GRBA
	JOTR
	LAME
	MOJA

	Potential locations of voucher specimens (con’t):  Get Correct Names/Alphabetize


	Los Angeles County Museum


	
	
	O
	
	O

	Sweeney Granite Mountains Desert Research Center, U.C., Riverside
	
	
	
	
	X

	Zzyzx, Soda Springs Desert Studies Center, California State University, Fullerton


	
	
	
	
	O

	California State University


	O
	
	X
	O
	O

	Death Valley National Park


	X
	
	
	
	

	Great Basin National Park


	
	X
	
	
	

	Joshua Tree National Park


	
	
	X
	
	

	Lake Meade National Recreation Areas


	
	
	
	X
	


1 O = identified as location potentially housing park collections but not yet searched; 2 X= Searched.

Appendix C.  GIS Data Available for Mojave Network NPS Units

	NPS Unit


	GIS Layers Available

	DEVA1
	Hydrology (NWI), park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s,  hypsography, vegetation2, spring locations2, non-native plant distribution2 

	GRBA
	Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation, spring locations2, bedrock geology, sampling locations for various types of research (riparian vegetation survey locations, small mammal trapping locations, bird point count locations, etc.), lehman cave, buildings, sensitive plant locations2, basins, elk and bighorn sheep potential habitat, shaded relief map, cattle grazing allotment boundaries

	JOTR1
	Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation, geology, T&E species3, reptile and amphibian distribution, hillshade, slope, fire – historic burns, campgrounds, guzzlers, mile markers, watershed, wilderness, county line, climbing rocks, springs, tanks, wells, raptor/nesting study 1997, burned vs unburned vegetation study data, 1999 juniper complex fire data, TM imagery

	LAME1
	Hydrology, administrative boundary, roads and trails, DLG’s, DOQ’s, DEM, 50-m contours, DRG’s, abandoned mine sites, air tour flight paths, sensitive plant locations, geology, order 3 soils map, sampling locations for various types of research (willow flycatcher survey locations, brown-headed cowbird survey, bat capture locations, etc.), T&E species4 , exotic plant distribution, developed areas, cultural resource sites2, desert bighorn sheep habitat model, fire management units, Lake Mead shoreline, Lake Mojave shoreline, Lake Mojave riparian stands, land ownership, management zones, Landsat 30-meter multispectral imagery, SPOT 10-meter spectral imagery, ponderosa pine stands, potential wilderness areas, radio repeater sites, amphibian observations, razorback sucker rearing ponds and spawning areas, rights of way/powerlines, springs

	MOJA
	Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation2, soils/geology, T&E species3 , grazing allotment boundaries, desert tortoise critical habitat, designated wilderness boundary, mine sites

	MANZ
	NONE5



1 Full-time GIS Specialist on staff;  2 Incomplete or In Progress;  3 Desert tortoise location only;  

4 Desert tortoise locations and sensitive plant species;  5  Investigation of existing GIS layers available through the USGS will be undertaken as part of the inventory process for MANZ.

Appendix D.  Dataset  Catalog  Record  Summaries for Mojave Network NPS Units

DATASET   TITLE


PARK
DATES
CONTACT


A Distributional Checklist of Recent Amphibians Inhabiting Nevada 
GRBA
 - 12/1/1965
Joe Sirotnak


A Preliminary Survey of Eastern Nevada Bat Caves
GRBA
 - 10/1/1966
Tod Williams


Acid Rain Monitoring
GRBA
 - 
Melissa Renfro


Air Particulate Monitoring
GRBA
 - 
Melissa Renfro


Air Particulate Monitoring
GRBA
 - 
Melissa Renfro


Air Quality Monitoring
GRBA
 - 
Melissa Renfro


Alpine Flora
GRBA
 - 12/1/1988
Joe Sirotnak


Annotated Checklist of the Vascular Plants of GRBA and Adjacent Snake
GRBA
 - 
Tod Williams


Archeological Investigations at Great Basin National Park
GRBA
 - 7/1/1993
Tod Williams


Archeological Survey and Site Assessment at Great Basin National Park
GRBA
5/30/1989
 - 6/1/1990
Tod Williams


Basins Data
GRBA
 - 
Neal Darby


Bat Inventories, NDOW
GRBA
1/1/1991
 - 12/1/1998
Jon Jasper


Bighorn Sheep Range of Great Basin National Park
GRBA
 - 
Tod Williams


Biota of Lehman Caves
GRBA
1/1/1968
 - 
Jon Jasper


Bobcat Trapping Records
GRBA
 - 3/14/1991
Neal Darby


Butterflies of Great Basin National Park
GRBA
1/1/1999
 - 
Joe Sirotnak


Cave Permit Summary
GRBA
6/1/1989
 - 
Jon Jasper


Cave Survey Data
GRBA
10/1/1996
 - 
Jon Jasper


Cave temperature data
GRBA
2/2/2000
 - 
Jon Jasper


Caves of Great Basin National Park
GRBA
10/20/1999
 - 
Jon Jasper


Checklist of Birds: Great Basin National Park and Vicinity
GRBA
1/1/1990
 - 
Tod Williams

Chemistry of selected lakes and streams in Great Basin National Park
GRBA
 - 12/1/1989
Tod Williams


DEM of Great Basin National Park
GRBA
 - 11/3/1998
Neal Darby


Digital Geologic Maps
GRBA
 - 
Tod Williams


Digital Image Depository
GRBA
10/1/1998
 - 
Tod Williams

DATASET   TITLE
PARK
DATES
CONTACT

Digital Orthophoto Quads of Great Basin National Park
GRBA
 - 9/17/1998
Neal Darby


Elk Habitat Potential Map
GRBA
 - 5/14/1996
Tod Williams


Fire History of Great Basin National Park
GRBA
 - 12/1/1993
Neal Darby


Flora of the South Snake Range
GRBA
 - 
Tod Williams


Fuel Types in Great Basin National Park
GRBA
 - 
Neal Darby


Geology of Great Basin National Park
GRBA
 - 6/6/1995
Neal Darby


Grazing Allotments
GRBA
 - 12/10/1999
Tod Williams


GRBA Bat Datasheets
GRBA
1/1/1966
 - 
Jon Jasper


GRBA Procite Database
GRBA
 - 
Tod Williams


Great Basin Birds
GRBA
 - 3/1/2000
Melissa Renfro


Great Basin National Park Herbarium
GRBA
 - 
Joe Sirotnak


Great Basin National Park Vegetation Analysis
GRBA
 - 3/1/1994
Tod Williams


Great Basin National Park Vegetation Maps
GRBA
 - 3/1/1994
Neal Darby


Great Basin National Park Wildlife Observation Cards
GRBA
1/1/1956
 - 12/1/1987
Tod Williams


Great Basin National Park’s Spring and Seep Inventory
GRBA
9/1/1994
 - 1/1/1996
Neal Darby


Guidebook to Selected Caves of the Eastern Great Basin
GRBA
 - 1/1/1990
Jon Jasper


Hydrologic Characterization and Inventory of Water Rights, Uses, and R
GRBA
 - 3/8/1988
Tod Williams


Hydrology of Great Basin National Park
GRBA
 - 
Neal Darby


ITIS Plant List
GRBA
10/1/1999
 - 
Joe Sirotnak


LANDINFO 7.5’ DRG coverage for Great Basin National Park
GRBA
 - 4/11/1997
Neal Darby


Late Quaternary Environments and Archeology of the Snake Range
GRBA
 - 8/1/1986
Tod Williams


Lehman Caves (Green 1974) Map
GRBA
 - 8/2/1999
Neal Darby


Mountain Lion Harvest Reports
GRBA
1/1/1970
 - 12/1/1999
Neal Darby


Names Found Written on Walls of Lehman Caves
GRBA
 - 10/1/1964
Jon Jasper


National Wetlands Inventory
GRBA
 - 12/1/1998
Tod Williams


NDOW Trout Survey
GRBA
 - 2/23/1995
Neal Darby


Ownership Boundaries of the South Snake Range
GRBA
9/1/1999
 - 
Neal Darby

DATASET   TITLE
PARK
DATES
CONTACT

Partial List of Plants of Wheeler Peak Scenic Area
GRBA
 - 
Joe Sirotnak


Preliminary Catalogue of Macro-Moth Species of the Snake Range
GRBA
 - 12/1/1990
Joe Sirotnak


Preliminary Checklist of the Butterflies of Great Basin National Park
GRBA
 - 3/31/1995
Joe Sirotnak


Radon Monitoring in Lehman Caves
GRBA
 - Betsy Duncan-Clark


Rare Plants of Great Basin National Park
GRBA
 - 12/1/1999
Neal Darby


Reintroduction of Bonneville Cutthroat Trout
GRBA
6/1/1999
 - 
Neal Darby


Roads and Trails of Great Basin National Park and Vicinity
GRBA
7/20/1998
 - 
Neal Darby


Rock Art in the Snake Range, White Pine County, NV
GRBA
 - 12/1/1989
Tod Williams


Shaded Relief Map of Great Basin National Park
GRBA
 - 12/3/1999
Neal Darby


Shaw’s Vegetation Notes
GRBA
 - 
Joe Sirotnak


Significant Caves List for Great Basin National Park
GRBA
4/1/1995
 - 
Tod Williams


Soil Survey of Great Basin National Park, Nevada
GRBA
 - 12/31/1992
Tod Williams


Soils Map of Great Basin National Park
GRBA
 - 10/7/1994
Neal Darby


State and Regional Bird Lists
GRBA
 - 
Melissa Renfro


Streams and Springs Survey
GRBA
 - 12/1/1987
Tod Williams


Streams of the Snake Range
GRBA
1/1/1952
 -12/1/1953
Neal Darby


Survey of Watersheds in the South Snake Range (1952-1953) with Emphasis
GRBA
 - 12/1/1953
Tod Williams


threatened and Endangered Species of Great Basin National Park
GRBA
 - 12/1/1993
Tod Williams


Updated Checklist of Plants in and around Great Basin NP
GRBA
 - 12/1/1989
Joe Sirotnak


USGS 30’ by 60’ 1:100,000 DRG (2) covering Great Basin National Park
GRBA
 - 
Neal Darby


USGS 7.5’ DRG (20) covering Great Basin National Park
GRBA
 - 11/8/1999
Neal Darby


Visitor Center Weather Data
GRBA
 - Betsy Duncan-Clark


Wheeler Peak Area Species List
GRBA
 - 1/1/1973
Joe Sirotnak


Winter Raptor Survey
GRBA
 - 3/12/1998
Melissa Renfro


1998 Desert Tortoise Data
JOTR
1/1/1998
 -12/31/1998
Harold DeLisle


1999 Desert Tortoise Information
JOTR
1/1/199
 -12/31/1999
Harold DeLisle


1999 Desert Tortoise: Distance Sampling Data
JOTR
1/1/1999
 -12/31/1999
Harold DeLisle


DATASET   TITLE
PARK

DATES
CONTACT
  2000 Desert Tortoise Data
JOTR
1/1/2000
 -12/31/2000
Harold DeLisle


2000 Desert Tortoise: Distance Sampling
JOTR
1/1/2000
 -12/31/2000
Harold DeLisle


 A Compilation of Bird Field Observations JTNP
JOTR
5/1/1994
 -3/1/1995
Harold DeLisle


Amphibians and Reptiles of Joshua Tree National Park
JOTR
10/1/1999
 -5/1/2000
Harold DeLisle


Anatomy and Morphology of the Joshua Tree
JOTR
9/1/1968
 -3/1/1975
Harold DeLisle


Animal Inventories in JTNP with Special Emphasis on Sensitive Species
JOTR
3/1/1994
 -3/1/1998
Harold DeLisle


Annotated Checklist of the Mammals in JTNP
JOTR
2/3/200
 -6/11/200
Harold DeLisle


Annotated Checklist: Amphibians and Reptiles of JTNP
JOTR
1/1/1999
 -7/17/2000
Harold DeLisle


Annotated Checklist: Birds of JTNP
JOTR
6/12/2000
 -7/20/200
Harold DeLisle


Aspects of Ecology of the Desert Tortoise at Pinto Basin JTNM
JOTR
3/18/1978
 -11/9/1978
Harold DeLisle


Bobcat Biology in a Mojave Desert Community
JOTR
12/2/1978
 -4/1/1979
Harold DeLisle


Breeding Bird Survey
Jotr
5/1/1969
 -5/12/1999
Harold DeLisle


Checklist of Plants of Joshua Tree National Park
JOTR
1/30/1930
 -5/1/1957
Harold DeLisle


Christmas Bird Count for JTNP
JOTR
12/1/1967
 -12/1/1999
Harold DeLisle


Density, Movements and Home Ranges of Bobcats in a Mojave Community
JOTR
11/6/1978
 -3/15/1979
Harold DeLisle


Ecology of Rodents: Indian Cove JTNP
JOTR
4/1/1956
 -5/1/1958
Harold DeLisle


Endemic Birds of the Little San Bernardino Mountains, California
JOTR
10/17/1945
 -3/1/1946
Harold DeLisle


Investigation of the Vegetational Communities of JOTR NM
JOTR
11/1/1971
 -6/1/1977
Harold DeLisle


Management Significance of Home Ranges and Diets of Coyotes in JTNM
JOTR
 12/9/1981
Harold DeLisle


Movements of Desert Bighorn Sheep in the Stubbe Spring area, JTNM
JOTR
5/1/1976
 
11/1/1979
Harold DeLisle


Plant Communities of the Pinto Basin of Joshua Tree National Monument
JOTR
 - 6/1/1971
Harold DeLisle


Population Dynamics of Desert Rodents in the Indian Cove area JTNM
JOTR
4/1/1956
 
4/1/1957
Harold DeLisle


Raptor Survey of Joshua Tree National Park 1998
JOTR
2/24/1998
 
5/18/1998
Harold DeLisle


Rare Plant Study of Gilia maculata
JOTR
4/1/1995
 - 
Harold DeLisle


Record of Snakes in Joshua Tree National Monument
JOTR
5/1/1959
 
7/1/1960
Harold DeLisle


Recovery of a disturbed desert Creosote community in JOTR NM
JOTR
 - 11/1/1988
Harold DeLisle


DATASET   TITLE
PARK

DATES
CONTACT


  Speciation and Ecological Distribution in American
JOTR
 - 5/1/1951
Harold DeLisle


Studies of Reproductive output of the Desert Tortoise at JTNP, MNP..
JOTR
3/1/1997
 
11/1/1999
Harold DeLisle


Survey of Endangered Plants in Joshua Tree National Park
JOTR
3/1/1987
 
12/1/1987
Harold DeLisle


The Distribution of the Amphibians, Reptiles, and Mammals of JTNM
JOTR
  
11/1/1962
Harold DeLisle


  The Ecology of the Joshua Tree National Monument
JOTR
    5/1/1977
Harold DeLisle


The effects of fire upon vegetation in JOTR NM
JOTR
8/5/1978
 
12/1/1979
Harold DeLisle


The Lives of Desert Animals in JTNM
JOTR
11/1/1946
 
3/1/1964
Harold DeLisle


The Status of the Desert Tortoise in the United States
JOTR
3/1/1978
 
3/1/1984
Harold DeLisle


The Study of Vegetational Reinvasion Following Natural Fire in JOTR NM
JOTR
7/1/1978
 
5/1/1979
Harold DeLisle


The Vegetation Dynamics of the Joshua Tree in the Southwestern US
JOTR
 - 7/1/1978
Harold DeLisle


The Vegetation of Covington Flat JTNM
JOTR
 - 11/1/1962
Harold DeLisle


Vascular Plants of Joshua Tree National Park
JOTR
5/5/2000
 - 
Harold DeLisle


30-meter Digital Elevation Models
LAME
1/1/1995
 - 
John Lee


50-meter Contours
LAME
1/1/1995
 - 
John Lee


Abandoned mine sites
LAME
1/1/1995
 - 
John Lee


Administrative Boundaries
LAME
1/1/1995
 - 
John Lee


Air Tour Flight Paths
LAME
1/1/1995
 - 
John Lee


Amphibian Data
LAME
1/1/2000
 - 
Suzin Romin


ANCS+
LAME
1/1/1992
 - 
Jeanne Sealove


Aquatic Plant Control
LAME
7/14/2000
 - 
Steven Glimp


Arctomecon californica Data
LAME
1/1/1995
 - 
John Lee


Arctomecon californica Mapping Project
LAME
1/1/1995
 - 
Elizabeth Powell


Arctomecon californica Monitoring Project
LAME
1/1/1994
 - 
Elizabeth Powell


Arctomecon californicaTransect  Data
LAME
1/1/1997
 - 
Elizabeth Powell


ASMIS
LAME
1/1/1992
 - 
Jeanne Sealove


Astragalus geyeri var. triquestris and Eriogonum viscidulum Survey
LAME
1/1/1995
 - 
Elizabeth Powell


Astragalus geyeri var. triquetris Data
LAME
1/1/1995
 - 
John Lee


DATASET   TITLE
PARK

DATES
CONTACT

Bald Eagle Data
LAME
1/1/1991
 
7/13/2000
Mike Boyles


Base Geology
LAME
1/1/1995
 - 
John Lee


Bat Captures/Release
LAME
1/1/1995
 - 
Jeanne Sealove


Bat Echolocation Calls
LAME
1/1/1999

Jeanne Sealove


Bat Survey Data
LAME
1/1/1997
 7/13/2000
Mike Boyles
  Bear Paw Poppy Survey
LAME
1/1/1995
 - 
Elizabeth Powell


Bird Banding Data
LAME
1/1/1999
 - 7/13/2000
Mike Boyles


Bird Photos
LAME
1/1/1999
 - 7/13/2000
Mike Boyles


Bird Sightings
LAME
1/1/1995
 - 
Mike Boyles


Bird Species of Concern Observation Locations
LAME
1/1/1995
 - 
John Lee


Bonytail Chub Observations
LAME
1/1/1999
 - 
John Lee


Brown-headed Cowbird Survey Locations
LAME
1/1/1995
 - 
John Lee


Burro Captures
LAME
1/1/1998
 - 
Jeanne Sealove


Burro Incidents
LAME
1/1/1992
 - 
Jeanne Sealove


Burro Management Areas
LAME
1/1/1995
 - 
John Lee


Cattle Grazing Allotment Boundaries
LAME
1/1/1995
 - 
John Lee


CLAIMS
LAME
1/1/1995
 - 
Jeanne Sealove


Closed Roads Data
LAME
1/1/1995
 - 
John Lee


Control Methods
LAME
7/14/2000
 - 
Steven Glimp


Cultural Resource Monitoring
LAME
1/1/1995
 - 
Jeanne Sealove


Cultural Resource Survey Sitees
LAME
1/1/1996
 - 
John Lee


Desert Bighorn Sheep Habitat Model
LAME
1/1/1996
 - 
John Lee


Desert Tortoise 1.5-mile Transects
LAME
1/1/1995
 - 
John Lee


Desert Tortoise Data
LAME
1/1/1992
 - 7/13/2000
Mike Boyles


Desert Tortoise Distribution
LAME
1/1/1994
 - 
John Lee


Desert Tortoise Observations
LAME
1/1/1994
 - 
John Lee


DATASET   TITLE
PARK

DATES
CONTACT

Desert Tortoise Study Plots
LAME
1/1/1995
 - 
John Lee


Developed Area Survey
LAME
11/29/1999
 - 7/13/2000
Steven Glimp


Developed Areas
LAME
1/1/1995
 - 
John Lee


Digital Orthophoto Quadrangles
LAME
1/1/1995
 - 
John Lee


Digital Raster Graphics
LAME
1/1/1995
 - 
John Lee


Eriogonum viscidulum Data
LAME
1/1/1995
 - 
John Lee


Eriogonum viscidulum Monitoring Project
LAME
1/1/1994
 - 
Elizabeth Powell
 Exotic Plant Distribution
LAME
11/29/1999
 - 7/13/2000
Steven Glimp


Exotic plant inventory Nov1999-July2000 Field Notes
LAME
11/29/1999
 - 7/13/2000
Steven Glimp


Feral Burro Census Data
LAME
1/1/1999
 - 
John Lee


Fire History Data
LAME
1/1/1995
 - 
John Lee


Fire Management Units
LAME
1/1/1995
 - 
John Lee


Fire Monitoring Plots
LAME
1/1/1995
 - 
John Lee


Herbicides
LAME
7/14/2000
 - 
Steven Glimp


Hiking Trails
LAME
1/1/1995
 - 
John Lee


Illegal Roads Data
LAME
1/1/1996
 - 
John Lee


Invasive Plants Project
LAME
1/1/1996
 - 
Elizabeth Powell


IPM
LAME
1/1/1995
 - 
Alice Newton


Lake Mead Shoreline Layers
LAME
1/1/1995
 - 
John Lee


Lake Mohave Native Riparian Stands
LAME
1/1/1995
 - 
John Lee


Lake Mohave Shoreline
LAME
1/1/1995
 - 
John Lee


LAME Herbarium Database
LAME
1/1/1999
 - 
Elizabeth Powell


LAME Study Collection
LAME
1/1/1999
 - 
Elizabeth Powell


Land Ownerships
LAME
1/1/1995
 - 
John Lee


Landsat 30-meter Multispectral Imagery
LAME
1/1/1995
 - 
John Lee


LCS
LAME
1/1/1995
 - 
Jeanne Sealove


Management Zones
LAME
1/1/1995
 - 
John Lee


DATASET   TITLE
PARK

DATES
CONTACT

Mead Shoreline Classification
LAME
1/1/1995
 - 
John Lee


Mohave Shoreline Classification
LAME
1/1/1995
 - 
John Lee


Order 3 Soils Map
LAME
1/1/1995
 - 
John Lee


Palm Survey
LAME
11/29/2000
 - 7/13/2000
John Lee


Park Roads
LAME
1/1/1995
 - 
John Lee


Peregrine Falcon Data
LAME
1/1/1985
 - 7/13/2000
Mike Boyles


Plant Production
LAME
1/1/1993
 - 
Alice Newton
 Plant Propagation
LAME
1/1/1995
 - 
Alice Newton


Plants of the Shivwits Plateau
LAME
1/1/1999
 - 
Elizabeth Powell


Poaching Plan
LAME
1/1/1999
 - 
Alice Newton


Ponderosa Pine Stands
LAME
1/1/1995
 - 
John Lee


Poppy Monitoring
LAME
1/1/1995
 - 
Elizabeth Powell


Potential Wilderness Areas
LAME
1/1/1995
 - 
John Lee


ProCite Bibliography
LAME
1/1/1995
 - 
Jeanne Sealove


Procite Technical Library
LAME
1/1/1995
 - 
Jeanne Sealove


Public Land Surveys
LAME
1/1/1995
 - 
John Lee


Radio Repeater Sites
LAME
1/1/1995
 - 
John Lee


Rana onca Data
LAME
1/1/1996
 - 
Suzin Romin


Rana onca Observations
LAME
1/1/1995
 - 
John Lee


Range Improvements
LAME
1/1/1996
 - 
John Lee


Razorback Sucker Rearing Ponds and Spawning Areas
LAME
1/1/1999
 - 
John Lee


Resouce Base Inventory
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 - 
Jeanne Sealove


Resource Management Plan
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 - 
Jeanne Sealove


Rights of Way/ Powerlines
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 - 
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Rivers and Streams
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 - 
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Rosa stellata Data
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 - 
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 - 
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Soils Survey
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1/1/1995
 - 
Elizabeth Powell


SPOT 10-meter Multispectral Imagery
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 - 
John Lee


Springs
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1/1/1995
 - 
John Lee


Tamarisk Projects
LAME
1/1/1997
 - 
Jeanne Sealove


Tortoise Statistics
LAME
1/1/1996
 - 
Mike Boyles


Traditional Cultural Property Boundary
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1/1/1995
 - 
John Lee


Tropical Fish Data
LAME
1/1/1999
 - 
Suzin Romin


Utilization Plot Records
LAME
1/1/1996
 - 
Elizabeth Powell
 Water Quality
LAME
1/1/1992
 - 
Jeanne Sealove


Water Rights
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1/1/1992
 - 
Jeanne Sealove


Well Data
LAME
1/1/1999
 - 
Suzin Romin


Wetland Data
LAME
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 - 
Suzin Romin


Willow Flycatcher Survey Locations
LAME
1/1/1995
 - 
John Lee
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APPENDIX K:  Preliminary Project Statements

Park-wide Inventory of Amphibians at Great Basin National Park

Principal Investigator:  Michael J. Adams, U.S. Geological Survey, Forest and Rangeland Science Center.  Corvallis, OR.

Justification:  Great Basin National Park has identified inventory of amphibians as their most important inventory priority.  No amphibian species have been documented within the park although seven species potentially occur.  Park staff report that frogs have been observed but observers were unable to make species identification.  No formal inventory work on amphibians has occurred within GRBA.  Michael Adams has recently been awarded funding to conduct amphibian inventories throughout Northern Nevada.  Additionally, he is the USGS ARMI coordinator for the region and will ensure collection of data consistent with this national amphibian monitoring program.  The goal of this project is to document the occurrence of 90% of the amphibian species currently estimated to occur within GRBA.

Inventory Objectives

1. Inventory and document the occurrence of 90% of  amphibian species at GRBA. 

2. Provide one voucher specimen for each species identified.  Information provided for each voucher should follow guidelines provided in the Mojave Network Biological Inventory Study Plan. 

3. Provide a list of sensitive species that are known to be federally or state listed, rare, or worthy of special consideration that occur within priority sampling locations.  Provide a GIS-compatible digital file of the precise coordinates for all species of special concern. 

4. Enter all species data into the National Park Service NPSpecies database. 

5. Provide all deliverables as outlined in the Mojave Network Biological Inventory Study Plan.

Sampling Design and Methods  

A complete census will be conducted of all known potential amphibian habitat.  This will involve surveying approximately 8 ponds and 12 permanent streams.  Primary efforts in FY2002 will be directed at identifying potential breeding habitat by walking perennial streams to identify associated springs and seeps and search benches or other flat areas that may have unmapped ponds.  Streams within the park represent high gradient systems that cannot host breeding populations of amphibians although adult anurans may use them for feeding in late summer.  Potential amphibian habitat will be documented using a global positioning system and targeted 

for sampling in FY2003.  Species observed during these preliminary surveys will be identified to species, measured, photographed, and released.  This effort will be primarily undertaken by a GS-404-06 Biological Science Technician provided through GRBA base funds.  

In FY2003, all ponds and lakes will be searched using visual encounter surveys (Thoms el al. 1997).  This will involve two observers slowly searching all shallow areas for eggs, larvae, and adult amphibians.  If any structurally complex low elevation ponds are found (e.g., ponds with extensive vegetation that may limit the effectiveness of visual encounter surveys) funnel traps will be employed (Adams et al. 1997).  Visual searches also will be conducted along the length of all permanent streams.  Potential breeding locations identified in FY2002 will be targeted in FY2003.  At these locations, for toads and some frog species, we will listen for vocalizations associated with breeding aggregations (Rosen and Lowe 1995).  The timing of this sampling effort is critical because many species will aggregate for only a few nights during spring season.  Investigators and park staff also will collect information opportunistically (ie. roadkill specimens).

Data Management and Deliverables

Data management activities and responsibilities will follow those outlined in the Mojave Network Biological Inventory Study Plan (Section 6 and Appendix M).  The principal investigator will provide data from amphibian inventory in a format compatible with databases developed by the NPS and USGS ARMI program.  These data will be in Access and GIS formats that conform to the requirements of the Servicewide I&M Program and Mojave Network Biological Inventory Study Plan.  Raw data will be provided to the Mojave Network data manager on an annual basis.  Annual entries will be made into NPS Servicewide I&M databases including, NPSpecies and NPBib.  In addition, USGS will provide an updated amphibian species list and master list in Access format.  Data collected for voucher specimens will conform with that specified in the Mojave Network Biological Inventory Study Plan (Appendix O) and will be submitted on an annual basis in Access format.

Metadata, following NBII standards, will be developed for all databases resulting from this inventory.  All reports will be in MS Word format.  Annual reports will summarize the progress of the inventory and document key decisions in the process, such as park-specific objectives, habitat delineation, and the sampling frame.  Each report will contain an appendix that contains a listing of species found during the inventory, a locational map, and a budget reflecting how money was spent.  The final report will include background, methods, data summary and analysis, along with the data from this inventory in relation to the inventory goal of documenting 90% of amphibian species in the park.  Annual reports will be due September 1st of each year.  Final reports and deliverables will be due July 1, 2004.

Deliverables

(   Annual completion of Investigators Annual Report

(  Annual and final reports.

(  Annual databases of raw data for inventory in the I&M Database Template or similar MS 


Access format.

(  GIS layers of sampling strata, sampling grids, rare or sensitive areas and sampling points, plots 


or transects for each inventory at each park.

(  GIS layers of raw data locations for occurrences that do not fall in pre-defined sample points, 


plots or transects and voucher specimen collection locations.

(  GIS layers of data analysis such as abundance/distribution maps.

(  Annual entries into NPSpecies, NPBib and the Dataset Catalog for all products

 Project Timing

In FY2002, perennial streams and associated habitat will be searched between May and September.  Anuran call surveys will be conducted in potential breeding locations identified in FY2002.  Each location will be visited at least twice in spring 2003.  Visual encounter surveys around ponds and lakes and along perennial streams will be conducted in late spring to late summer in FY2003.  The overall survey period will otherwise be expanded where needed to target species of concern.  Although more narrow, critical windows of time will exist for particular species and years, they often cannot be predicted accurately between years.  Instead, minimum standards for assessing and responding to critical periods or opportunistic events will be incorporated into survey protocols.  Final report and other deliverables will be submitted no later than September 1sh, 2004.

 Vouchering

Voucher specimens will be collected, as requested, to document species not currently represented in collections for GRBA (species list and voucher data, as compiled by GRBA staff).  They may also be collected in some situations to document range extensions of particular species, or to allow verification of species identification.  Some species can be difficult to identify without voucher specimens to verify key characters.  Where adult specimens cannot be obtained tadpoles may be collected.  Collection of voucher specimens will be conducted in consultation with GRBA Resource Management staff, and all specimens collected will be documented and curated following NPS standards and the Mojave Network Biological Inventory Study Plan.  The 

location of each voucher specimen collected will  be recorded using a global positioning system.  All voucher specimens will be deposited at the Great Basin National Park museum unless otherwise specified.

Budget and Schedule

We have a total budget for inventory of amphibians at GRBA of $36,454.  This figure represents $20,454 from the Servicewide I&M Program in addition to $12,000 (represents 37% of project total) contributed by GRBA in the form of a GS-404-06 Biological Technician hired to be the field crew leader on this project.  See detailed budget attached.

October 2001 – March 2002

Assist in completion of Interagency Agreement between NPS and USGS/FRESC

Complete review of park amphibian species list (master species list)

Prepare datasheets and databases for 2002 inventories

March 2002 – October 2002

Complete datasheets and databases for 2002 inventories

Complete RPRS process/compliance process

Conduct field surveys for potential amphibian breeding habitat

Submit annual deliverables

October 2002 – March 2003

Conduct preliminary data analyses and evaluate 2002 field season

Review 2002 inventory products for competeness and accuracy

Re-assess inventory completeness

Complete Invenstigators Annual Report

Complete updating of Servicewide I&M databases (NPSpecies, NPBib)

March 2003 – October 2003

Complete datasheets and databases for 2003 inventories (if need revision)

Comple RPRS process (update annual collecting permit)

Conduct field surveys for amphibian presence

Submit annual deliverables

October 2003 – September 2004

Completion of data analysis/summary

Submission of final report and other deliverables

Review 2003 inventory products for completeness and accuracy

Complete Investigators Annual Report

Update Servicewide I&M databases

Resources Available to Investigators During Field Surveys:

GIS information:  Investigators will be provided with the stratified sampling framework and location of randomly established plots within each priority sampling location.  The following GIS layers for each park also are available.

	NPS Unit
	GIS Layers Available

	GRBA
	Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation, spring locations2, bedrock geology, sampling locations for various types of research (riparian vegetation survey locations, small mammal trapping locations, bird point count locations, etc.), lehman cave, buildings, sensitive plant locations2, basins, elk and bighorn sheep potential habitat, shaded relief map, cattle grazing allotment boundaries


1 Full-time GIS Specialist on staff;  2 Incomplete or In Progress.

Support services available to investigators during field surveys:

	Park
	Available Park Resources

	GRBA
	(  GIS data/gps support

(  Housing available in surrounding communities

(  Camp ground facilities and back country camping available year-round

(  Water caching/delivery to remote locations 

(  Park orientation and area map

(  Limited office space and computer access

(  Limited field assistance

(  Special transportation (ie. by boat)
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Budget

Category


FY2002
FY2003

FY2004
Total
Widlife Biologist (GS-07)
       0

7,233


5,471

Biological Technician (GS-04)      0

6,642


       0

Per Diem


       0

   400


       0

Lodging


       0

   250


       0

Gas



       0

   200


       0

Misc. Supplies


       0

   258


       0

Project Sub-Total 

       0

14,983


5,471

20,454
(Servicewide I&M Funds)

Contributing Funds:  
  6,000

  6,000




12,000
GRBA base funds for a Biological Science Technician (GS-404-06) 

(37% of total project cost)

Total Project Cost








32,454

Inventory of birds at Joshua Tree National Park:  Data Mining

Principal Investigator:  Dr. John Rottenberry, Professor of Biology, Department of Biology, University of California, Riverside.

Co-investigators:  Sharon Coe and Tim Redman, Graduate Student Researchers, Department of Biology, University of California, Riverside.

Justification:  Joshua Tree National Park has identified inventory of bird species as their second highest inventory priority.  Assessment of inventory completeness indicates that 172 of 322 (53%) potentially occurring bird species have been verified within the park.  Park managers believe that a significant number of bird species may be documented through evaluation and organization of park observation records, physical searches of museum collections and additional searching of available literature.  Preliminary evaluation of park observation card records suggests that up to 72% of the master bird list may be verified.  The goal of this project is to document through existing literature and voucher specimens at least 90% of breeding birds estimated to occur within the park.

Although significant resources have been expended by this network to conduct data mining activities we believe this is a worthwhile effort.  Birds received little attention at JOTR during data mining due to lack of staff with expertise related to vertebrates.  Although park managers believe that significant information exists related to bird species at JOTR they do not have the staff or time to pursue organization or evaluation of the material.

Inventory Objectives:

1. Document the occurrence of 90% of breeding birds currently estimated to occur within Joshua Tree National Park.

2. Determine existing level of vouchering for each potentially occurring bird species, using a modification of the criteria used by the California Birds Records Committee.

3. Undertake additional “data-mining” activities to increase the level of vouchering/documentation for each species lacking an appropriate museum specimen.

4. Review existing NPSpecies database and enter all new species data.

5. Update National Park Service NPBib database.

Methods

Vouchering

We will use a modification of the California Birds Records Committee criteria (http://www.wfo-cbrc.org/cbrc/ca_list.html) to describe the level of vouchering for each species on the list of potential bird species at JOTR; these levels form a natural hierarchy of “reliability” of a species’ occurrence at the site.  (1)  “Specimen” refers to a species for which there is at least one extant specimen collected within the Park and deposited in a recognized museum (e.g., Museum of Vertebrate Zoology, University of California, Berkeley). (2)  “Image” refers to a species whose presence in the Park is supported by at least one or more photograph (P), videotape (V), or tape recording of vocalization (T) that clearly demonstrate definitive characters. (3)  “Sight Record” refers to a species that is supported by a sight record with a suitable written description, which has been provided by a recognized ornithologist (either professional or amateur), or which appears in the reviewed/edited published literature.  (4)  “Sighting” refers to a species reported as seen within the Park, but without specific documentation that reliably demonstrates definitive characters.

 Data Mining

1.  We will search additional organized museum collections for JOTR-related specimens (best candidates include San Bernardino County Museum, Los Angeles County Museum, San Diego Museum of Natural History, Western Foundation of Vertebrate Zoology [especially their extensive egg collection], and the California Academy of Sciences).  We will revisit the University of California, Berkeley-Museum of Vertebrate Zoology collection (available on-line) and JOTR museum.  We will also query other major on-line collections (e.g., American Museum of Natural History, University of Kansas, University of Michigan-Van Tyne Collection, University of New Mexico-Museum of Southwest Biology, Smithsonian Institution, Cornell Laboratory of Ornithology, and Ohio State University Borror Song Laboratory [the latter two for vouchers in the form of recorded songs]).

2.  We will make a “Request for Assistance” in the Ornithological Societies of North America Newsletter asking ornithologists for documentation (esp. photographs, recordings) of species’ occurrences within the Park .

3.  We will conduct an extensive literature search of the reviewed literature(including published lists, records of sightings from the primary literature, Birds of North America accounts for critical species, and Audubon Field Notes).  These sources may also indicate locations of museum specimens.

4.  We will survey the unreviewed but published literature (including  Breeding Bird Survey, Breeding Bird Count, Christmas Bird Counts, and Breeding Bird Atlas).  In consultation with Park staff, we will determine the availability of any unpublished documents relating to avian surveys within or adjacent to the Park, conducted either by Park personnel or independent consultants/observers.

5.  We will collaborate with Bill Truesdell and other regional ornithologists to evaluate the “quality/reliability” of observers contributing to Park Observation Records and/or other records, which may include personal “bird lists”.

 Deliverables

(  Final report

(  Databases of raw data for inventory in an Access or Excel format.

(  Database of raw data for voucher specimens in Access or Excel format including information provided in the Mojave Network Biological Inventory Study Plan (Appendix O).

(  Entry of data into NPSpecies, NPBib and the Dataset Catalog for all products.

(  Updated species list and master species list for birds at JOTR in Access or Excel format.

Budget and Schedule

We have a total budget for additional data mining related to birds at JOTR of $10,292.  This figure represents $7,792 from the Servicewide I&M Program in addition to $2,500 (represents 24% of project total) contributed by NPS VIP and regional bird expert, Bill Truesdale and the principal investigator (time and travel).  See detailed budget attached.

February 2003

Assist with completion of Cooperative Agreement between NPS and UC Riverside

Review park species list and master species list; review NPSpecies database

Evaluate previous data mining activities conducted by network staff.  Determine level of vouchering.

Issue “Request for Assistance”

Determine priorities for next 2 months based on evaluation of previous data mining activities.

March 2003

Conduct literature searches

Conduct museum searches

April 2003

Summarize results of data mining activities

Update species list and master species list

Update Servicewide I&M databases including NPSpecies and NPBib

Submit final report and other deliverables
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Personnel


Graduate Student Researcher



$4,719


(235 hours X 20.08/hr)

Travel

Mileage (4 trips x 250 miles x 0.35/mile)


$   350

Per diem (4 trips x 3 days x $25/day)



$   300

Overhead (15%; CESU rate)




$   805

a GSHIP (insurance)





$   415

a PFR (partial fee remission)




$1,203

a Not subject to 15% indirect costs

Project Sub-Total:





$7,792

(Servicewide I&M funds)

Contributions:





$2,500  

Volunteer activities of regional ornithologist, Bill Truesdell 

(150 hrs @ $10/hr) and time and travel for the principal investigator.

(24% of total project cost)

Total Project Cost:





$10,292
Inventory of small and medium-sized mammals within priority sampling locations at DEVA, JOTR, LAME, MANZ and MOJA

Principal Investigators:  Dr. Charles Drost, Zoologist, U.S. Geological Survey, Colorado Plateau Field Station, Flagstaff, AZ.  Jan Hart, Field Biologist, U.S. Geological Survey, Colorado Plateau Field Station, Flagstaff, AZ.

Justification:  Death Valley National Park, JOTR, and LAME have identified inventory of small and medium-sized mammals as their number one inventory priority.  MANZ and MOJA identified inventory of mammals as their second most important inventory priority.  Inventory at JOTR and MOJA will include bats based on needs identified by park managers.  Assessment of mammal inventory completeness for DEVA, JOTR, LAME, MANZ and MOJA is presented in Table 1.  All parks, except MANZ, have some existing information on species occurrence and have identified priority sampling locations for mammals.  Significant information is available for LAME and MOJA (both > 80% complete).  Priority sampling locations represent areas that lack information, have a high potential for adding to the park species list or are of special management concern.  Efforts to inventory mammals at each park will focus on priority sampling locations described in Table 2.  The goal of this project is to document the occurrence of 90% of small and medium-sized mammals currently estimated to occur within each park.

Charles Drost and Jan Hart have been involved in inventory of mammals in Southern Colorado Plateau Network parks and will assist in ensuring consistency of methods and data collection between the Mojave and Southern Colorado Plateau networks.

Table 1.  Assessment of mammal inventory completeness for DEVA, JOTR, LAME, MANZ and MOJA.

	Park
	# Species Documenteda
	# Potentially Occurring Species
	% Documented

	DEVA
	55
	99
	56

	JOTR
	41
	63
	65

	LAME
	75
	90
	83

	MANZ
	-
	-
	0

	MOJA
	53
	66
	80


 a  Documented describes species that have been vouchered from the park or referenced in the scientific literature.

Table 2.  Description of priority sampling locations for mammals at DEVA, JOTR, LAME, MANZ and MOJA.  

	NPS Unit
	Priority Locations and Rationale for Priority Assignment

	DEVA
	1.  Greenwater Range and Greenwater Valley.  Land is newly acquired with little available information; represents prime desert tortoise habitat; representative example of the southern Mojave ecosystem; underlain by volcanic rock.  Size of the Greenwater Range and Valley is 24,322 ha and 29,525 ha, respectively.  Elevation ranges from 610 m to 1220 m.  Valley is easily accessible with available water.  Accessibility to the range is variable with little to no water.  Dominant vegetation is creosote scrub and mixed desert scrub.

2.  Owlshead Mountains.  Land is newly acquired with little available 

             information; only place in park the smoke tree occurs.  Area                 

             encompasses 65,545 ha ranging in elevation from 305 m to 1097 m.                 

             Accessibility varies with no available water.  Dominant plant  

             communities are creosote scrub and mixed desert scrub.

3. Argus Range/Darwin Plateau.  Historic records (1891) of several rare plants undocumented elsewhere in the park and one observation of the Mojave ground squirrel (state listed threatened) near area; underlain by volcanic rock; threatened by plans to build a mine near park boundary and increased water withdrawal from Darwin Falls.  Area encompasses 13,774 ha ranging in elevation from 610 m to 1524 m.  Dominant plant communities are creosote scrub and mixed desert scrub.

4. Springs (Cottonwood and Panamint Mountains).  Spring locations at DEVA represent islands of biodiversity in an otherwise unwatered landscape.  Springs in the Cottonwood and Panamint Mountains have little information available related to flora and fauna.  



	JOTR
	1.  Pinto Wash/Pinto Dunes.  Extremely fragile and unique habitat located between vast areas of creosote and bursage; only place the fringe-toed lizard occurs; remote with little available information.  Pinto wash is accessible only by foot with few trails, although there are 8 associated water sources.  Elevation ranges from 305 m to 610 m.  The dunes occur at 549 m in elevation and are easily accessible, located approximately 1 mile from parking.  Dominant plant communities in pinto wash and pinto dunes are creosote scrub and creosote-galleta grass, respectively.




Table 2.  Con’t.

	NPS Unit
	Priority Locations and Rationale for Priority Assignment

	JOTR
	2. Coxcomb/Eagle Mountains.  Land is newly acquired with little available information;  represents a transition zone between the Mojave and Sonoran biomes; threatened by plans to build a large landfill surrounded on three sides by NPS lands.  These areas are very large (21,675 ha and 35,000 ha, respectively) and generally remote, with few existing trails.  Some associated water sources.  Elevation ranges from 305 m to 1219 m.  Dominant vegetation is creosotebush, bursage, brittlebush and pinyon pine.

3. Lost HorseValley and Long Canyon.  Areas never surveyed;  rugged and remote.  Encompass 2,347 ha and 607 ha, respectively.  Elevation in Lost Horse Valley ranges from 1280 m to 1371 m and the area is dominated by Joshua tree woodlands and blackbrush scrub.



	LAME
	1. Shivwits Plateau.  Representative of the Great Basin desert; identified as an area with high probability of detecting new species; pinyon-juniper communities with high diversity; little available information, particularly related to vertebrate species.  This highly remote area of the park is accessed by one good road and all other portions are either roadless or roads are very poor.  Most roads can only be accessed by four-wheel drive vehicles.  Twin Point can be easily accessed by four-wheel drive, but Kelly Point, Andrus Canyon, and Whitmore Point are better accessed by helicopter.  Although there are a number of springs in the area, water is scarce and hard to find.  The dominant vegetation is sagebrush shrubland, oak woodland, pinyon-juniper and mixed ponderosa pine woodland.  The area is snow covered from about November to April.  Lake Mead NRA maintains a comfortable cabin near Mount Dellenbaugh that could potentially be used by researchers in the area.  There is also a Heliopad in front of the cabin.  Total area of the Shivwits Plateau is approximately 63,416 ha ranging in elevation from 705 m to 2159 m.

2. Springs.  Areas of high diversity; known populations of relict leopard frogs in six springs (40-50 springs total); threatened by the invasion of non-native plant species and visitor use activities.

3. Sandy benches near water.  Species of special concern possibly exist in this very limited habitat, including perignathus pencilatus and 2 rare plants that occur only on sand; represents areas historically beneath water level.  Access to these areas primarily by boat.


Table 2.  Con’t.

	NPS Unit
	Priority Locations and Rationale for Priority Assignment

	MANZ
	1. Riparian Community.  Approximately 1.6 km of riparian habitat associated with an intermittent stream represents the area of highest diversity at MANZ; highest potential for adding to the species list.  Easily accessible.

2. Cottonwood Grove.  Approximately, 1/3 (105 ha) of the land base of MANZ is covered by a large Cottonwood grove due to unique hydrological conditions maintaining water near the surface in this area.  Easily accessible.

3. Blackbrush Scrub.  Approximately, 1/3 (105 ha) of the land base of MANZ is dominated by blackbrush scrub type habitat.  Easily accessible.

	MOJA
	2. Springs and Seeps.  Identified as having a high potential for adding to the park species list, particularly for bats; represent islands of biodiversity in an otherwise unwatered landscape; spring locations (approx. 150) have been ranked based on risk to resources allowing focus of inventory efforts.  In Spring 2002, the park hydrologist will begin an inventory of park springs for vascular plants, aquatic invertebrates and amphibians.

3. Piute Range.  Area with Sonoran Desert influence; high potential for adding to park species list; includes a two-mile long perennial stream and associated riparian habitat unique in the park; little information available related to flora and fauna. One of few known populations of Gila monsters in California (species of special concern) present in area.  Designated wilderness areas – no vehicular access.

4. Sand Dunes.  High potential for the presence of unique/endemic floristic species and other rare plants and animals.  Generally accessible by vehicle.

5. Clark Mountains - High elevation area.  Defined as >4,500 feet above sea level; presence of pinyon-juniper communities, representing area of high diversity.  Most areas are designated wilderness – no vehicular access.  Roads generally available to base of mountains.




Inventory Objectives:

1. Inventory and document the occurrence of all small and medium-sized mammal species within identified priority sampling locations at DEVA, JOTR, LAME, MANZ and MOJA.  Survey will include bats at JOTR and MOJA.

2. Provide one voucher specimen for each species identified.  Information provided for each voucher should follow guidelines provided in the Mojave Network Biological Inventory Study Plan.

3. Provide a list of sensitive species that are known to be federally or state listed, rare, or worthy of special consideration that occur within priority sampling locations.  Provide a GIS-compatible digital file of the precise coordinates for all species of special concern.

4. Enter all species data into the National Park Service NPSpecies database.

5. Provide all deliverables as outlined in the Mojave Network Biological Inventory Study Plan.

Sampling Design and Methods

Because of the variety of small- and medium-sized mammal species that are known or expected to occur in the areas to be surveyed within Mojave Network parks, a range of techniques must be employed to adequately inventory the group, and provide baseline population information.  We will use the methods described below.  Details of sampling may be modified (and possibly new methods tested) depending on initial sampling results.  All methods to be used are approved and recommended by the American Society of Mammalogists (1987), and follow the ASM guidelines for proper treatment of animals in research.

The objectives of the project design are to:  1) establish a core set of randomly-located sample sites; 2) identify small scale ‘rare and sensitive features’ to be targeted for sampling; and 3) describe ancillary data collection techniques and promote opportunistic data collection.

A grid overlay will be developed for the park by the USGS-BRD, Colorado Plateau Field Station.  The grid will be comprised of two basic elements:  the reference frame and the grid cells.  The reference frame is defined as all combined regions of the park targeted for inventory (priority sampling locations) and accessible to investigators within which all areas have some probability of being sampled.  Grid intersections will serve as a center (focal) point of a grid cell and will be the primary sampling unit.  Individual taxa based sub-samples will be surveyed within the grid cell.  Two grid points/permanent sampling sites will be randomly selected in each identified strata to assure uniform distribution of sampling effort across the full geographic extent of the reference frame.  Stratification will be based on vegetation and accessibility.  

Sampling sites will include sites that are selected based on the stratified random sampling design (two per stratum), and also sites selected based on targeted sampling for particular species (i.e. based on the investigators’ knowledge of species habitat requirements, and field evaluation of habitats within the survey area).  Non-random, “targeted” sampling will also be stratified by vegetation type, with individual sampling sites selected based on field appraisal by sampling crews.  At all sampling sites, data on vegetation cover and physical habitat parameters will be recorded so that the local habitat at the site can be verified using community-type keys or descriptions.

Opportunistic sampling is considered a strictly functional category describing data collection by non-random and opportunistic means.  This may include animals killed on the road, encountered accidentally traveling to and from permanent sampling sites, etc.  Emphasis will be placed on specific documentation of the type of efforts applied to obtain these data, with repeatability an important consideration.  The resulting data will be clearly reported as having derived from opportunistic sampling, and will be strictly excluded from analyses associated with the primary sampling scheme.
Trapping

Nocturnal small mammals (rodents, shrews). We will live-trap small mammals primarily with the use of box traps (H. B. Sherman Co.), supplemented with pitfall traps.  Snap traps (which kill the animal captured) may possibly be used in limited circumstances.  “Sherman” traps are effective for most rodent species, while pitfall traps are useful for shrews and for some rodents (such as voles, Microtus spp.) which are not prone to entering box traps.  All small mammal trapping will incorporate recommended precautions to minimize exposure to hantavirus and other mammal-borne diseases.

Traps will be deployed in one of two ways:

(1) in 3 x 3 grids, with traps placed 15 m apart.  Such grids will be used in habitats that are relatively uniform across the landscape (i.e. that are not linear or irregularly distributed); 

(2) in a transect of traps, with individual traps placed 15 m apart.  These trap lines will be used to sample narrow linear strips of habitat that cannot encompass a trapping grid (such as a riparian area along a stream), or along linear features (e.g., cliffs or rock outcrops) that may provide unusual microhabitat features. 

Sherman traps will be baited with rolled oats, or a combination of oats and peanut butter.  They will be set in the evening, and checked early the following morning, so that captured animals are not exposed to the heat of the sun.  Pitfall traps, when used, will not be baited.  They will be provided with a shade board to keep out rain, and so that they remain cool.  Pitfall traps will be checked two to three times per day, so that captured animals such as shrews may be released alive.  Sherman traps will be removed when not in use, and pitfall traps will be closed when not in use.

Small mammals that are trapped will be identified to species, weighed and measured, and age and reproductive status noted.  They will be individually marked by clipping a small area of fur, to permit recognition of recaptured individuals.  Each habitat type will be trapped for at least two to three nights, at least two times per year.  Trapping effort will be recorded as number of traps set, times the time period during which the traps are open (referred to as number of ‘trap-nights’).

Diurnal small and medium-sized mammals.  We will survey diurnal mammals using visual searches and by trapping with Sherman traps or wire-type box traps (“Havahart,” “Tomahawk”).  Trap arrangement for diurnal mammals will be as described for nocturnal mammals.  All traps set during the day will be placed in shady spots, or will be provided with artificial shade, in the form of a cover board propped over the top of the trap.  Traps set during the day will be checked at least three times over the course of the daylight hours, to prevent overheating of captured individuals.  As with traps set at night, trap effort will be quantified as number of ‘trap-days.’   

If and where they are used, snap traps will be set out in the same pattern described for Sherman traps.  Like pitfall traps, snap traps are effective for some species that seldom Sherman traps.  They are also useful in areas where it is difficult or dangerous to set Sherman or pitfall traps (such as cliff areas).

Visual surveys

Surveys and counts of diurnal species will be conducted by walking through areas of habitat in the morning and afternoon, for defined time periods (30 minutes or one hour).  All animals seen will be identified, and notes recorded on species, location (recorded with GPS), time, general habitat type, and specific microhabitat, as appropriate.  We will take photos of these species, where possible, with cameras with telephoto lenses.  Other mammal sign (tracks, scat, digging) will also be recorded during these visual area surveys.  Visual surveys may also includes "drives", where two or three people walk in a line through an area of habitat, and flush and count small and medium-sized mammals.  These drives may be most effective for rabbits.

Automatic cameras

An automatic camera system using an infrared beam shutter release mechanism will be used to “capture” medium-sized nocturnal mammals (Wemmer et al. 1996).  Camera units will be deployed in conjunction with bait or scent attractants, or will simply be set along likely corridors for animal movement (e.g. trails, canyon bottoms).  These camera traps will be set up when survey crews first arrive in a sampling area, and taken down when they leave (two- to four-day intervals).  The cameras used will have a date / time stamp that records the date and time directly on the photo.

Sign

We will gather supplemental information on occurrence, distribution, and habitat use of small and medium-sized mammals by recording information from tracks, scat, dens, burrows and diggings.  Field crews will look for mammalian sign whenever they are in the field, day or night.  When such sign is found, data will be recorded on species, location, habitat, and nature and condition of sign.  Where particularly interesting or pertinent sign is found, it may be collected 

(e.g. scat) or photographed (tracks, burrows).  Species identification will not always be possible, but notes on such observations will provide a useful complement to data gathered by other methods. 

Owl pellets

We will search for owl roosts in the vicinity of all areas that we sample.  Wherever roosts are found, we will collect pellets (indigestible fur and bones regurgitated by the owls) that accumulate beneath the roost.  These pellets will be dissected later at the lab to recover bones (particularly skulls) of small mammals.  Identification of these remains from owl pellets will also provide excellent supplemental data on small and medium-sized mammals in the area (Glue 1970).  Owls can be effective and thorough samplers of the small mammal fauna in an area, and bones in their pellets are generally identifiable to species.  We anticipate that Horned Owls will be most commonly encountered in the areas of MONP surveyed.  However, Long-eared Owls and Barn Owls will also be a very good source of mammal prey remains if they can be located.  Skulls in good condition that are recovered from owl pellets will be retained for voucher purposes for the inventory.

Special methods for bats

Because of their nocturnal nature, wide-ranging flight habits, and generally secretive roosting behavior, bats pose special challenges for inventory studies.  There are specialized survey methods that specifically target bats, including mist netting and harp traps, and roost surveys.  Particularly for temperate North American bat species, however, the most effective and cost-efficient survey method is ultrasonic surveys of the echolocation calls emitted continuously by bats when they are active at night.  Ultrasonic surveys have some important advantages as compared to mist net surveys.  In particular, many bat species are difficult to capture in nets, and ultrasonic recorders are not limited to use around water and other concentration areas for bats (Thomas and West 1989).  Surveys using bat call recorders frequently document a range of bat species in an area when mist net surveys turn up little or nothing, and ultrasonic surveys have been shown to be particularly useful for rare, widely ranging species (Drost et al. 2000, Fenton et al. 1987).

The recorder that we will use in this project will be the Anabat II bat detector, a countdown type recorder designed specifically for identifying microchiropteran bats by the pulse rate and time pattern of the dominant frequency of their calls (Hayes and Hounihan 1994, Fenton 1988).  Given the size of the areas to be covered, most surveys will be conducted from a vehicle, with one driver and one recorder handling the Anabat.  All such surveys will incorporate real-time GPS, with UTM locations recorded for each bat species detected by the Anabat.  Output from the Anabat will be directed to a laptop computer, both for immediate display and identification of the calls, and for permanent storage to the computer hard drive.

We will also conduct stationary surveys with the Anabat / computer system in conjunction with mist net surveys (described below).  These will add to the data gathered from the vehicle surveys, and will also allow us to make verified reference calls of different bat species captured in the nets.  For this purpose, captured bats will be released in a relatively clear, open area in front of the Anabat setup, and the person handling the Anabat will keep the recorder trained on 

the released bat until it flies out of recording range.  All Anabat recordings will be saved as computer files, together with notes on time, location, and species identification and behavior, providing a permanent record of what was recorded at each site.

At selected sites we will also conduct mist net surveys.  These sites will generally be known areas of open surface water and, insofar as possible, will be selected in a stratified, random manner from the known pool of such sites (sites with water are frequently the only sites where bats can be reliably captured in mist nets, particularly in arid desert regions, where they must come to such sites to drink).  At least three or four mist nets will be deployed at such sites, depending on the size of the water body and the amount of bat activity.  Nets will be opened just before dusk, and will generally be worked until 10:00 to 11:00 pm.  Nets will be attended by one or two inventory personnel at all times, so that bats may be removed and taken care of as soon as they enter the net.  Captured bats will be identified, sexed, and (for females) checked for reproductive condition.  Basic measurements will be recorded (total length, forearm, foot, tail, and ear).  Voucher photographs will be taken of all species captured, showing diagnostic identifying characters whenever possible.  As noted, we will release some captured individuals in front of an Anabat setup to obtain verified vocalizations.  This will be particularly important for some species (e.g. particular Myotis spp.) whose calls are very similar to one another.  Bats will be released promptly once we have finished processing them.  We do not plan to collect specimens except for any incidental net mortalities or bats otherwise found dead (e.g. around roosts).

All mist locations will be recorded on GPS units for incorporation of associated data into inventory GIS themes.  Summary data for each net site will include general habitat features of the site (topographic position, vegetation type, presence and character of water in the vicinity), weather conditions, bat species captured, numbers, capture rate (as individuals per net hour), and breeding status of individuals captured.

Reference Anabat recordings of known bats (mist net captures) will be analyzed using Anabat analysis software, to evaluate frequency, duration, and pattern of frequency change.  In conjunction with our existing libraries of known-species calls and published references (e.g. Fenton and Bell 1981), we will use these reference recordings to identify all other unknown calls recorded during the course of Anabat surveys.  For all Anabat surveys, species by species activity rates will be calculated, as the number of recognizably distinct times a given bat species passes close enough to be registered by the recorder (calculated as passes per hour).  Bat species that produce echolocation calls audible to the human ear (e.g. mastiff bat, spotted bat) will be counted and tabulated separately as the number of bats heard, their location, and the time they are heard.

Combined data from Anabat recordings and mist net captures will be used to evaluate bat species composition in each area surveyed, overall distribution in the parks surveyed, relationship to habitat parameters (vegetation type, elevation, topographic position), and seasonal occurrence 

patterns.  Relative abundance / activity measures will be calculated separately using the mist net capture data and the Anabat recordings.  Differences among sites will be evaluated using analysis of variance techniques.

Data Management and Deliverables

Data management activities and responsibilities will follow those outlined in the Mojave Network Biological Inventory Study Plan (Section 6 and Appendix M).  The principal investigator will provide data from mammal inventories in a format compatible with databases developed by the NPS Servicewide I&M Program, Mojave I&M Network, and Southern Colorado Plateau I&M Network.  These data will be in Access and GIS formats that conform to the requirements of the Servicewide I&M Program and Mojave Network Biological Inventory Study Plan.  Raw data will be provided to the Mojave Network data manager on an annual basis.  Annual entries will be made into NPS Servicewide I&M databases including NPSpecies and NPBib.  In addition, USGS/Colorado Plateau Field Station will provide an updated mammal species list and master list in Access format.  Data collected for voucher specimens will conform with that specified in the Mojave Network Biological Inventory Study Plan (Appendix O) and will be submitted on an annual basis in Access format.

Metadata, following NBII standards, will be developed for all databases resulting from this inventory.  All reports will be in MS Word format.  Annual reports will summarize the progress of the inventory and document key decisions in the process, such as park-specific objectives, habitat delineation, and the sampling frame.  Each report will contain an appendix that contains a listing of species found during the inventory, a locational map, and a budget reflecting how money was spent.  The final report will include background, methods, data summary and analysis, along with the data from this inventory in relation to the inventory goal of documenting 90% of amphibian species in the park.  Annual reports will be due September 1st of each year.  Final reports and deliverables will be due July 1, 2004.

Deliverables

(   Annual completion of Investigators Annual Report

(  Annual and final reports.

(  Annual databases of raw data for inventory in the I&M Database Template or similar MS 


Access format.

(  GIS layers of sampling strata, sampling grids, rare or sensitive areas and sampling points, plots 


or transects for each inventory at each park.

(  GIS layers of raw data locations for occurrences that do not fall in pre-defined sample points, 


plots or transects and voucher specimen collection locations.

(  GIS layers of data analysis such as abundance/distribution maps.

(  Annual entries into NPSpecies, NPBib and the Dataset Catalog for all products

Project Timing

Field work on this study will take place over two years, beginning in March or April of 2002 and ending in September or October of 2003.  We expect to visit and sample each designated vegetation community in each of the separate study areas at MONP at least once during the first year.  In addition to conducting the general mammal inventory work, during this first year, all sampling methodologies will be evaluated, and protocols modified as needed to best accomplish inventory goals.  All vegetation types in each of the study areas will also be sampled at least once during the second project year.  During each year, we will sample both stratified random sample sites, and targeted, non-random sites, with equal time and effort devoted to each.  Most sampling will be conducted during the spring and fall months.  The fall sampling is expected to sample mammal populations when they are at relatively high levels, with young of the year present.  In addition to adding to total sampling effort, conducting sampling over two years will also help to avoid potential problems caused by poor conditions (e.g. drought) occurring in a single year.  Final report and other deliverables will be submitted no later than September 1sh, 2004.

Voucher Specimens

Voucher specimens will be collected, as requested, to document species not currently represented in collections for Mojave Network parks (species list and voucher data, as compiled by park staff).  They may also be collected in some situations to document range extensions of particular species, or to allow verification of species identification.  For example, there may be seven species of pocket mice (Chaetodipus and Perognathus spp,) and five species of white-footed mice (Peromyscus spp.) in the survey areas at network parks (Hall 1979, and park lists).  Some of these species can be difficult to identify without voucher specimens to verify key characters. 

We anticipate the need to actively collect only a small number of representative specimens from any of the groups noted above.  For a particular species, we anticipate collecting no more than five individuals in each park unit, depending on the number needed to document species occurrence in different areas of the network, or to characterize the range of phenotypic variation observed.  Good quality photographs will be used in lieu of, or in addition to, museum study skins as vouchers for species occurrence.  This will be particularly true for larger mammals, and 

for any relatively rare species.  All collection of voucher specimens will be conducted in consultation with park Resource Management staff, and all specimens collected will be documented and curated following NPS standards

We note that some (minor) mortality is expected to occur over the course of any research effort involving animal trapping.  Any dead specimens obtained incidental to our general survey efforts will be documented and curated for voucher purposes.  If the specimen is one of the species not represented in park voucher collections, that will reduce the need for separate collection for voucher purposes.

Museum Specimen Search:  We will review published sources for information on specimens from network parks, and we will also conduct a search for mammal specimens at the vertebrate museums of Northern Arizona University, the University of Arizona, Arizona State University, and the Museum of Northern Arizona.  We may also consult other large museums likely to have material from network parks, such as the Natural History Museum of Los Angeles County and the Museum of Vertebrate Zoology at UC Berkeley.  Where collection information is computerized, we will request a copy of the data on specimens from MONP.  If computerized information is not available, we may visit the museum and record collection data directly.

Budget and Schedule

We have a total budget for inventory of small and medium-sized mammals of $142,081.  This figure represents $133,081 from the Servicewide I&M Program in addition to $9,000 (represents 6% of project total) contributed by Principal Investigator, Charles Drost and equipment contributed by the USGS/Colorado Plateau Field Station.  See detailed budget attached.

October 2001 – March 2002

Assist in completion of Interagency Agreement between NPS and USGS/Colorado Plateau Field Station

Complete review of park species lists and master species lists for mammals

Prepare datasheets and databases for 2002 inventories

Conduct at least one site visit to each park

March 2002 – October 2002

Complete datasheets and databases for 2002 inventories

Complete RPRS process/compliance process

Conduct field surveys for small and medium-sized mammals

Submit annual report and other deliverables

October 2002 – March 2003

Conduct preliminary data analyses and evaluate 2002 field season

Review 2002 inventory products for competeness and accuracy

Re-assess inventory completeness

Complete Invenstigators Annual Report

Complete updating of Servicewide I&M databases (NPSpecies, NPBib)

March 2003 – October 2003

Complete datasheets and databases for 2003 inventories (if need revision)

Comple RPRS process (update annual collecting permit)

Conduct field surveys for small and medium-sized mammals

Submit annual deliverables

October 2003 – September 2004

Completion of data analysis/summary

Complete park species lists and master species lists

Submission of final report and other deliverables

Review 2003 inventory products for completeness and accuracy

Complete Investigators Annual Report

Update Servicewide I&M databases

Resources Available to Investigators During Field Surveys:
GIS information:  Investigators will be provided with the stratified sampling framework and location of randomly established plots within each priority sampling location.  The following GIS layers for each park also are available.

	NPS Unit
	GIS Layers Available

	DEVA1
	Hydrology (NWI), park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s,  hypsography, vegetation2, spring locations2, non-native plant distribution2 

	JOTR1
	Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation, geology, T&E species3, reptile and amphibian distribution, hillshade, slope, fire – historic burns, campgrounds, guzzlers, mile markers, watershed, wilderness, county line, climbing rocks, springs, tanks, wells, raptor/nesting study 1997, burned vs unburned vegetation study data, 1999 juniper complex fire data, TM imagery

	LAME
	Hydrology, administrative boundary, roads and trails, DLG’s, DOQ’s, DEM, 50-m contours, DRG’s, abandoned mine sites, air tour flight paths, sensitive plant locations, geology, order 3 soils map, sampling locations for various types of research (willow flycatcher survey locations, brown-headed cowbird survey, bat capture locations, etc.), T&E species4 , exotic plant distribution, developed areas, cultural resource sites2, desert bighorn sheep habitat model, fire management units, Lake Mead shoreline, Lake Mojave shoreline, Lake Mojave riparian stands, land ownership, management zones, Landsat 30-meter multispectral imagery, SPOT 10-meter spectral imagery, ponderosa pine stands, potential wilderness areas, radio repeater sites, amphibian observations, razorback sucker rearing ponds and spawning areas, rights of way/powerlines, springs

	MOJA
	Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation2, soils/geology, T&E species3 , grazing allotment boundaries, desert tortoise critical habitat, designated wilderness boundary, mine sites

	MANZ
	Park Boundary


1 Full-time GIS Specialist on staff;  2 Incomplete or In Progress;  3 Desert tortoise location only;  

4 Desert tortoise locations and sensitive plant species;  5  Investigation of existing GIS layers available through the USGS will be undertaken as part of the inventory process for MANZ.

Support services available to investigators during field surveys:

	Park
	Available Park Resources

	DEVA
	(  GIS data/gps support

(  No housing available in season; limited housing available off season

(  Camp ground facilities and back country camping available year-round

(  Water caching in remote locations

(  Park orientation and area map

(  Limited office space and computer access

(  Limited field assistance

( Curatorial assistance (cataloging, preparation, and storage) for collected    

   specimens and paper records/reports

	JOTR
	(  GIS data/gps support

(  Housing (fire hall) available October through March

(  Camp ground facilities and back country camping available year-round

(  Pay showers and cheap housing available in surrounding community

(  Limited office space and computer access

(  Park orientation and area map

(  Water caching in remote locations

(  Limited field assistance

(  Potential transport of water/equipment to remote locations (winter only)

	LAME
	(  GIS data/gps support

(  Housing available in surrounding communities

(  Camp ground facilities and back country camping available year-round

(  Water caching/delivery to remote locations 

(  Park orientation and area map

(  Limited office space and computer access

(  Limited field assistance

(  Special transportation (ie. by boat)

	MANZ
	(  Limited camping available by special use permit

(  Park orientation and area map

	MOJA
	(  GIS data/gps support

(  Housing possibly available through the Zzyzx – Soda Springs Desert Studies 

    Center

(  Camp ground facilities and back country camping available year-round

(  Limited office space and computer access

(  Park orientation and area map
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Combined Budget for DEVA, JOTR, LAME, MANZ, and MOJA

Category





  FY2002
FY2003
FY2004

Personnel

NAU-project coordinator (J. Hart)

Salary
@ $17.00/hr. x 20 hr./ wk. x 32 wks.
  10,880
 10,880
 3,740*





(*11 wks. in Year 3)


Benefits

(@ 33% of salary)
    3,264
   3,264
 1,122
Field Technicians (3)


Salaries   @ $11.70 x 40 hr./ wk. x 20 wks.
  28,080
 25,272*
        0





(*18 wks. in Year 2)


NAU - ERE 
(@ 10% of salaries)

    2,808
   2,527
        0

Overhead (NAU-CESU @ 15% of personnel cost)       6,755              6,291                 729

Travel

Vehicles
(2 @ $295/ mo. x 5 mos.)

    2,950
   2,950
        0

Mileage
(12,000 mi. x $0.18/mi.)

    2,160
   2,160
        0

Per diem
(350 person-days x $14/day)

    4,900
   4,900
    540*




(*36 days in Year 3)

Equipment and Supplies

Traps
(Sherman, Tomahawk, pitfall)

     1895
          0
        0

Field Communications (2 satellite phone leases)
     1100
      495
        0

Other field equipment (contributed)


           0
          0
        0

Field Supplies (bait, film, batteries)


       500
      500
        0

Office Supplies (printing, reproduction, etc.)

       300
      300
    950

Curation Materials 




       500
      450
        0

Yearly Sub-Total (Servicewide I&M funds)
$66,092        
$59,989
$7000

Project Sub-Total (Servicewide I&M funds):  




$133,081

Contributed funds:  (Drost salary, 8 weeks and equipment)


$   9,000

(Represents 6% of total project cost)

Total Project Cost:








$142,081

Inventory of small mammals and small predators in southern and western portions of Great Basin National Park

Principal Investigator:  Eric Rickart, Curator, Utah Museum of Natural History, University of Utah.  Salt Lake City, UT.

Justification:  Great Basin National Park has identified inventory of small mammals and small predators as their second most important inventory priority.  Some small mammal inventory work in the eastern portion of the park has been completed at GRBA and assessment of mammal inventory completeness indicates that 59% (41 of 69 species) of potentially occurring species at the park have been documented.  Priority sampling locations for small mammals were identified, representing areas that lack information, have a high potential for adding to the park species list or are of special management concern.  Efforts to inventory small mammals, including small predators will focus on priority sampling locations described in Table 1.  The goal of this project is to document the occurrence of 90% of small and medium-sized mammals within GRBA.

Eric Rickart has been conducting small mammal inventories within GRBA since 1999.  He is familiar with the park terrain and dominant habitats and is considered an expert in small mammal identification within the Great Basin.  Eric will work closely with Charles Drost and Jan Hart at the USGS/Colorado Plateau Field Station to ensure consistency of methods and data collection between Mojave Network parks and between the Mojave and Southern Colorado Plateau networks.

Inventory Objectives

1.  Inventory and document the occurrence of all small mammal species, including small predators, within identified priority sampling locations at GRBA.  

2.  Provide one voucher specimen for each species identified.  Information provided for each voucher should follow guidelines provided in the Mojave Network Biological Inventory Study Plan.

3.  Provide a list of sensitive species that are known to be federally or state listed, rare, or worthy of special consideration that occur within priority sampling locations.  Provide a GIS-compatible digital file of the precise coordinates for all species of special concern.

4.  Enter all species data into the National Park Service NPSpecies database.

5.  Provide all deliverables as outlined in the Mojave Network Biological Inventory Study Plan.

Table 1.  Priority sampling locations for small mammals at Great Basin National Park

	NPS Unit
	Priority Locations and Rationale for Priority Assignment

	GRBA
	1. Western portion of the park.  The ‘western portion’ of the park is generally defined as park lands draining to the west of Wheeler Peak, totaling approximately 14,000 acres.  Elevation ranges approximately from 8,000 to 12,000 feet above sea level.  Terrain is characterized as rugged.  A large portion of the area is categorized as subalpine (limber pine and bristlecone pine) and alpine with significant mixed aspen-conifer forest and pinyon pine at lower elevations.  In lower elevation areas, several perennial stream systems (Pine/Ridge Creek, Shingle Creek, Williams Creek) and associated riparian vegetation are present.  Water resources in the majority of the area are limited to a few spring locations.  Vehicular access to the area is limited.  One road provides access from Snake Valley up to the top of Mount Washington. Access to areas inside the park boundary is by foot. Roads to lower elevation areas outside park boundaries are available through Bureau of Land Management and U.S. Forest Service lands.   High clearance, 4-wheel drive vehicles will be required.  Road access is provided to lower elevation areas of each stream system, outside park boundaries.  Camping required.

2. Southern portion of the park.  Generally defined as areas south of the Baker Creek drainage area.  Elevation ranges from XXX to XXX feet above sea level.  Terrain varies from gently sloping to rugged.  A diverse range of vegetation is present from pinyon-juniper to alpine.  Several perennial stream systems and associated riparian vegetation are present including Snake Creek and the South Fork of Big Wash.  Vehicular access to the area varies.  Camping available.


Sampling Design and Methods
The objectives of the project design are to:  1) establish a core set of randomly-located sample sites; 2) identify small scale ‘rare and sensitive features’ to be targeted for sampling; and 3) describe ancillary data collection techniques and promote opportunistic data collection.

A grid overlay will be developed for the park by the USGS-BRD, Colorado Plateau Field Station.  The grid will be comprised of two basic elements:  the reference frame and the grid cells.  The reference frame is defined as all combined regions of the park targeted for inventory (priority sampling locations) and accessible to investigators within which all areas have some probability of being sampled.  Grid intersections will serve as a center (focal) point of a grid cell and will be the primary sampling unit.  Individual taxa based sub-samples will be surveyed 

within the grid cell.  Two grid points/permanent sampling sites will be selected in each identified strata to assure uniform distribution of sampling effort across the full geographic extent of the reference frame.  Stratification within Great Basin National Park will be based on vegetation and accessibility.  Examination of the vegetative communities within priority sampling locations in the park has led to identification of 4 dominant potential native plant communities as defined by Eddleman and Jaindl (1994):

1. Combined desert and mountain shrub vegetation – low to mid-elevation communities dominated by Artemisia nova and A. tridentate. (Map classifications: ARNO, ARNO PJ, ARTRV, ARTRV PIMO).

2. Combined evergreen shrub and pinyon-juniper woodland vegetation – mid-elevation communities dominated by Juniperus, Pinus monophyla, and Cercocarpus. (Map classifications:  COME-ARNO, P-J, CELE)

3. Mid-elevation forest vegetation – mid-elevation communities dominated by Abies concolor, Populus tremuloides, and mixed aspen/conifer. (Map classifications: ABCO, POTR, POTR/CONIFER)

4. High elevation forest vegetation – high elevation communities dominated by Picea englemanni, pinus flexilis, and P. longaeva. (Map classifications: PIEN, PIFL-PILO, PILO)

Sampling sites will include sites that are selected based on the stratified random sampling design (two per stratum), and also sites selected based on targeted sampling for particular species (i.e. based on the investigators’ knowledge of species habitat requirements, and field evaluation of habitats within the survey area).  Non-random, “targeted” sampling will also be stratified by vegetation type, with individual sampling sites selected based on field appraisal by sampling crews.  At all sampling sites, data on vegetation cover and physical habitat parameters will be recorded so that the local habitat at the site can be verified using community-type keys or descriptions.

Opportunistic sampling is considered a strictly functional category describing data collection by non-random and opportunistic means.  This may include animals killed on the road, encountered accidentally traveling to and from permanent sampling sites, etc.  Emphasis will be placed on specific documentation of the type of efforts applied to obtain these data, with repeatability an important consideration.  The resulting data will be clearly reported as having derived from opportunistic sampling, and will be strictly excluded from analyses associated with the primary sampling scheme.

Trapping

Nocturnal small mammals (rodents, shrews): We will live-trap small mammals primarily with the use of box traps (H. B. Sherman Co.), supplemented with pitfall traps.  Snap traps (which kill the animal captured) may possibly be used in limited circumstances.  “Sherman” traps are effective for most rodent species, while pitfall traps are useful for shrews and for some rodents 

(such as voles, Microtus spp.) which are not prone to entering box traps.  All small mammal trapping will incorporate recommended precautions to minimize exposure to hantavirus and other mammal-borne diseases.

Traps will be deployed in one of two ways:

(1) in 3 x 3 grids, with traps placed 15 m apart.  Such grids will be used in habitats that are relatively uniform across the landscape (i.e. that are not linear or irregularly distributed); 

(2) in a transect of traps, with individual traps placed 15 m apart.  These trap lines will be used to sample narrow linear strips of habitat that cannot encompass a trapping grid (such as a riparian area along a stream), or along linear features (e.g., cliffs or rock outcrops) that may provide unusual microhabitat features. 

Sherman traps will be baited with rolled oats, or a combination of oats and peanut butter.  They will be set in the evening, and checked early the following morning, so that captured animals are not exposed to the heat of the sun.  Pitfall traps, when used, will not be baited.  They will be provided with a shade board to keep out rain, and so that they remain cool.  Pitfall traps will be checked two to three times per day, so that captured animals such as shrews may be released alive.  Sherman traps will be removed when not in use, and pitfall traps will be closed when not in use.

Small mammals that are trapped will be identified to species, weighed and measured, and age and reproductive status noted.  They will be individually marked by clipping a small area of fur, to permit recognition of recaptured individuals.  Each habitat type will be trapped for at least two to three nights, at least two times per year.  Trapping effort will be recorded as number of traps set, times the time period during which the traps are open (referred to as number of ‘trap-nights’).

Diurnal small and medium-sized mammals.  We will survey diurnal mammals using visual searches and by trapping with Sherman traps or wire-type box traps (“Havahart,” “Tomahawk”).  Trap arrangement for diurnal mammals will be as described for nocturnal mammals.  All traps set during the day will be placed in shady spots, or will be provided with artificial shade, in the form of a cover board propped over the top of the trap.  Traps set during the day will be checked at least three times over the course of the daylight hours, to prevent overheating of captured individuals.  As with traps set at night, trap effort will be quantified as number of ‘trap-days.’   

If and where they are used, snap traps will be set out in the same pattern described for Sherman traps.  Like pitfall traps, snap traps are effective for some species that seldom Sherman traps.  They are also useful in areas where it is difficult or dangerous to set Sherman or pitfall traps (such as cliff areas).

Visual surveys
Surveys and counts of diurnal species will be conducted by walking through areas of habitat in the morning and afternoon, for defined time periods (30 minutes or one hour).  All animals seen will be identified, and notes recorded on species, location (recorded with GPS), time, general 

habitat type, and specific microhabitat, as appropriate.  We will take photos of these species, where possible, with cameras with telephoto lenses.  Other mammal sign (tracks, scat, digging) 

will also be recorded during these visual area surveys.  Visual surveys may also includes "drives", where two or three people walk in a line through an area of habitat, and flush and count small and medium-sized mammals.  These drives may be most effective for rabbits.

Automatic cameras

An automatic camera system using an infrared beam shutter release mechanism will be used to “capture” medium-sized nocturnal mammals (Wemmer et al. 1996).  Camera units will be deployed in conjunction with bait or scent attractants, or will simply be set along likely corridors for animal movement (e.g. trails, canyon bottoms).  These camera traps will be set up when survey crews first arrive in a sampling area, and taken down when they leave (two- to four-day intervals).  The cameras used will have a date / time stamp that records the date and time directly on the photo.

Sign

We will gather supplemental information on occurrence, distribution, and habitat use of small and medium-sized mammals by recording information from tracks, scat, dens, burrows and diggings.  Field crews will look for mammalian sign whenever they are in the field, day or night.  When such sign is found, data will be recorded on species, location, habitat, and nature and condition of sign.  Where particularly interesting or pertinent sign is found, it may be collected (e.g. scat) or photographed (tracks, burrows).  Species identification will not always be possible, but notes on such observations will provide a useful complement to data gathered by other methods. 

Owl pellets

We will search for owl roosts in the vicinity of all areas that we sample.  Wherever roosts are found, we will collect pellets (indigestible fur and bones regurgitated by the owls) that accumulate beneath the roost.  These pellets will be dissected later at the lab to recover bones (particularly skulls) of small mammals.  Identification of these remains from owl pellets will also provide excellent supplemental data on small and medium-sized mammals in the area (Glue 1970).  Owls can be effective and thorough samplers of the small mammal fauna in an area, and bones in their pellets are generally identifiable to species.  We anticipate that Horned Owls will be most commonly encountered in the areas of MONP surveyed.  However, Long-eared Owls and Barn Owls will also be a very good source of mammal prey remains if they can be located.  Skulls in good condition that are recovered from owl pellets will be retained for voucher purposes for the inventory.

Data Management and Deliverables

Data management activities and responsibilities will follow those outlined in the Mojave Network Biological Inventory Study Plan (Section 6 and Appendix M).  The principal investigator will provide data from mammal inventories in a format compatible with databases 

developed by the NPS Servicewide I&M Program, Mojave I&M Network, and Southern Colorado Plateau I&M Network.  These data will be in Access and GIS formats that conform to 

the requirements of the Servicewide I&M Program and Mojave Network Biological Inventory Study Plan.  Raw data will be provided to the Mojave Network data manager on an annual basis.  Annual entries will be made into NPS Servicewide I&M databases including NPSpecies and NPBib.  Entry of data into Servicewide I&M databases will be completed with assistance from park staff and the network data manager.  In addition, the principal investigator will provide an updated mammal species list and master list in Access format.  Data collected for voucher specimens will conform with that specified in the Mojave Network Biological Inventory Study Plan (Appendix O) and will be submitted on an annual basis in Access format.

Metadata, following NBII standards, will be developed for all databases resulting from this inventory.  All reports will be in MS Word format.  Annual reports will summarize the progress of the inventory and document key decisions in the process, such as park-specific objectives, habitat delineation, and the sampling frame.  Each report will contain an appendix that contains a listing of species found during the inventory, a locational map, and a budget reflecting how money was spent.  The final report will include background, methods, data summary and analysis, along with the data from this inventory in relation to the inventory goal of documenting 90% of amphibian species in the park.  Annual reports will be due September 1st of each year.  Final reports and deliverables will be due July 1, 2004.

Deliverables

(   Annual completion of Investigators Annual Report

(  Annual and final reports.

(  Annual databases of raw data for inventory in the I&M Database Template or similar MS 


Access format.

(  GIS layers of sampling strata, sampling grids, rare or sensitive areas and sampling points, plots 


or transects for each inventory at each park.

(  GIS layers of raw data locations for occurrences that do not fall in pre-defined sample points, 


plots or transects and voucher specimen collection locations.

(  GIS layers of data analysis such as abundance/distribution maps.

(  Annual entries into NPSpecies, NPBib and the Dataset Catalog for all products

Project Timing

We anticipate a 2-year sampling effort with at least two visits per permanent sample site each year.  Field work will begin in spring 2002 and end in fall 2003.  Investigators will conduct surveys in low elevation areas in April-June and visit high elevation areas in June-Aug.  Surveys for small predators will employ a variety of observational and tracking methods and thus some sampling may occur during winter months.  Final report and other deliverables will be submitted no later than September 1st, 2004.

Voucher Specimens

Voucher specimens will be collected, as requested, to document species not currently represented in collections for GRBA (species list and voucher data, as compiled by GRBA staff).  They may also be collected in some situations to document range extensions of particular species, or to allow verification of species identification.  Some species can be difficult to identify without voucher specimens to verify key characters.  We anticipate the need to actively collect only a small number of representative specimens.  For a particular species, we anticipate collecting no more than five individuals, depending on the number needed to document species occurrence in different areas of GRBA, or to characterize the range of phenotypic variation observed.  Good quality photographs will be used in lieu of, or in addition to, museum study skins as vouchers for species occurrence at GRBA.  This will be particularly true for larger mammals, and for any relatively rare species.  All collection of voucher specimens will be conducted in consultation with GRBA Resource Management staff, and all specimens collected will be documented and curated following NPS standards and the Mojave Network Biological Inventory Study Plan.

We note that some (minor) mortality is expected to occur over the course of any research effort involving animal trapping.  Any dead specimens obtained incidental to our general survey efforts at GRBA will be documented and curated for voucher purposes.  If the specimen is one of the species not represented in GRBA voucher collections, that will reduce the need for separate collection for voucher purpose.  

All voucher specimens will be deposited at the Utah Museum of Natural History.

Budget and Schedule

We have a total budget for inventory of small and medium-sized mammals of $28,396.  This figure represents $20,396 from the Servicewide I&M Program in addition to $8,000 (represents 28% of project total) contributed by GRBA in the form of a GS-404-06 Biological Science Technician to assist with field surveys.  See detailed budget attached.

October 2001 – March 2002

Assist in completion of Cooperative Agreement between NPS and Utah State University

Complete review of park species lists and master species lists for mammals

Prepare datasheets and databases for 2002 inventories

March 2002 – October 2002

Complete datasheets and databases for 2002 inventories

Complete RPRS process/compliance process

Conduct field surveys for small and medium-sized mammals

Submit annual report and other deliverables

October 2002 – March 2003

Conduct preliminary data analyses and evaluate 2002 field season

Review 2002 inventory products for competeness and accuracy

Re-assess inventory completeness

Complete Invenstigators Annual Report

Complete updating of Servicewide I&M databases (NPSpecies, NPBib)

March 2003 – October 2003

Complete datasheets and databases for 2003 inventories (if need revision)

Comple RPRS process (update annual collecting permit)

Conduct field surveys for small and medium-sized mammals

Submit annual deliverables

October 2003 – September 2004

Completion of data analysis/summary

Complete park species lists and master species lists

Submission of final report and other deliverables

Review 2003 inventory products for completeness and accuracy

Complete Investigators Annual Report

Update Servicewide I&M databases

Resources Available to Investigators During Field Surveys

GIS information:  Investigators will be provided with the stratified sampling framework and location of randomly established plots within each priority sampling location.  The following GIS layers for each park also are available.

	NPS Unit
	GIS Layers Available

	GRBA
	Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation, spring locations2, bedrock geology, sampling locations for various types of research (riparian vegetation survey locations, small mammal trapping locations, bird point count locations, etc.), lehman cave, buildings, sensitive plant locations2, basins, elk and bighorn sheep potential habitat, shaded relief map, cattle grazing allotment boundaries


1 Full-time GIS Specialist on staff;  2 Incomplete or In Progress.

Support services available to investigators during field surveys

	Park
	Available Park Resources

	GRBA
	(  GIS data/gps support

(  Housing available in surrounding communities

(  Camp ground facilities and back country camping available year-round

(  Water caching/delivery to remote locations 

(  Park orientation and area map

(  Limited office space and computer access

(  Field assistance (GS-404-06 Biological Science Technician)
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Budget

Category



FY2002

FY2003

FY2004

Personnel

2 Field Assistants 


4,000


4,000


       0

(500 hrs @ $8/hr)

Data Entry & Analysis

  400


  900


    500

(225 hrs @ $8/hr)

Report Preparation





1,000


  1,000

(100 hrs @ $20/hr)

Equipment

50 Sherman Traps (@$13 each)
  550

6 Tomahawk Traps (@$26 each)
  156

1 GPS unit



  150

Travel

Per Diem (60 days @ $30/day)
  900


  900

Mileage (2400 mi @ 0.30/mi)
  360


  360

Vehicle Lease (60 days)

  100


  100

Curation






  500


  500

Miscellaneous

Film, film development, batteries,
  660


  660

camping equipment, etc.

Overhead (CESU @ 15%)

1,091


1,269


  300

Yearly Total



8,367


9,729


2,300

Project Sub-Total (Servicewide I&M funds):




20,396

Contributing Funds:  







  8,000
GRBA base funds for Biological Science Technician (GS-404-06)

(28% of total project cost)

Total Project Cost:








28,396

Inventory of vascular plants at Manzanar National Historical Site and Mojave National Preserve

Principal Investigator:  Jim Andre, Director, Sweeney Granite Mountains Desert Research Center, University of California, Riverside.  

Floristic Experts:  Glenn Clifton and Frank Smith, Expert field botanists with over 20 years experience in the Mojave and Great Basin deserts; Valerie Soza, Botanist, Rancho Santa Ana Botanical Garden; Jason Sexton, Plant Ecologist, Sweeney Granite Mountains Desert Research Center, University of California, Riverside.

Justification:  Little to no information on the occurrence of vascular plant species currently exists for MANZ.  At MOJA, 831 of 1052 (79%) potentially occurring vascular plant species have been verified.  Inventory of vascular plant species is the top inventory priority for both MANZ and MOJA.  Plant inventories at MOJA will focus on identified priority sampling locations within park boundaries and inventory of vascular plants at MANZ will occur park-wide.  Priority sampling locations at MOJA represent areas with a high probability of adding to the park species list, unique and sensitive habitats, and areas of high diversity (Table 1). 

Table 1.  Priority sampling locations for vascular plant inventories at MOJA

	NPS Unit
	Priority Locations and Rationale for Priority Assignment

	MOJA
	1. Piute Range.  Area with Sonoran Desert influence; high potential for adding to park species list; includes a two-mile long perennial stream and associated riparian habitat unique in the park; little information available related to flora and fauna. One of few known populations of Gila monsters in California (species of special concern) present in area.  Designated wilderness areas.

2. Limestone Substrates and Sand Dunes.  High potential for the presence of unique/endemic floristic species and other rare plants and animals.

3. High elevation areas.  Defined as >4,500 feet above sea level; primarily in Clark, New York (contains species associated with coastal California), and Providence Mountains; presence of pinyon-juniper communities, representing areas of high diversity.  Most areas are designated wilderness.




Inventory Objectives:

1. Inventory and document the occurrence of vascular plant species within identified priority sampling locations at MOJA.  Park-wide inventory of vascular plants at MANZ.  

2. Provide one voucher specimen for each taxon for which no previous voucher exists for each park.  Information provided for each voucher should follow guidelines provided in the Mojave Network Biological Inventory Study Plan.

3. Provide a list of sensitive species that are known to be federally or state listed, rare, or worthy of special consideration that occur within priority sampling locations.  Provide a GIS-compatible digital file of the precise coordinates for all species of special concern.

4. Provide all species data to the Mojave I&M Network Data Manager for entry into the National Park Service NPSpecies database.

5. Provide all deliverables as outlined in the Mojave Network Biological Inventory Study Plan.

Sampling Design and Methods

Due to its small size and complete lack of botanical information, a complete area search will be conducted at MANZ.  An area search describes a search of a defined area (within park boundary) during which qualified investigators record all species observed and collect evidence of occurrence.  Stratification of MANZ will be based on vegetation and searches of each habitat type will reflect its frequency within the park. 

At MOJA, area searches of priority sampling locations, targeted searches of rare and sensitive habitats, and opportunistic sampling by botanical experts are considered the most effective means of documenting and adding to the master species list.  Priority inventory locations identified by park staff represent areas of high diversity, rare substrates, areas with a high probability of adding to the master species list, and areas of special management concern.  For MOJA, these areas include the Piute Range, sand dunes, areas over 4,500 feet (3000 m) above sea level, springs, seeps and riparian areas, and areas along park boundaries.  Many of these locations are remote and difficult to access.  Additionally, many areas lack any significant source of water.  Despite having considered only areas identified as priority sampling locations, these areas range in size up to almost 500,000 acres (198,945 ha) and decisions will still need to be made as to where within priority locations to conduct sampling.  Area to be searched is defined as accessible areas within identified priority sampling locations.  Accessibility will be determined based on the presence of roads and trails and the ability of park staff to provide support services such as cache water, transport equipment, and provide maps.  The defined area will allow the sampling to be repeated during different growing seasons.  Investigators will be required to sample within each identified stratum (vegetation) and sampling efforts in each stratum should reflect its frequency within the area of interest. 

At MOJA, investigators will be searching for the last 21% of species on the master species list, which often represent relatively rare or sensitive species that require significantly more field time and expertise to document than relatively common species.  Botanists selected to work on this project all have at least 15 years of experience working in the Mojave Desert.  Principal investigator Jim Andre, Valerie Soza, and Jason Sexton all have significant experience working in Mojave National Preserve and represent those individuals most familiar with the vegetative communities at MOJA and best able to target potential “hot spots”.  Although potentially more expensive compared to a graduate student the network feels the use of recognized, expert field botanists with extensive experience in both the Mojave Desert and MOJA will allow for more efficient and accurate identification of plant species, increase the probability of detecting new species, allow for more effective targeting of rare and sensitive habitats, and provide the best chance of documenting 90% of the plant species estimated to occur within the park.  The most efficient use of time for persons with this level of expertise is to have them cover as much ground as possible within priority inventory locations.  

Vegetation within the Mojave Network will be classified based on the International Classification of Ecological Communities (ABI 2001).

Data Management and Deliverables

Data management activities and responsibilities will follow those outlined in the Mojave Network Biological Inventory Study Plan (Section 6 and Appendix M).  The principal investigator will provide data from vascular plant inventories in a format compatible with databases developed by the NPS Servicewide I&M Program and Mojave I&M Network.  These data will be in Access and GIS formats that conform to the requirements of the Servicewide I&M Program and Mojave Network Biological Inventory Study Plan.  Raw data will be provided to the Mojave Network data manager on an annual basis.  Annual entries will be made into NPS Servicewide I&M databases including NPSpecies and NPBib.  Entry of data into Servicewide I&M databases will be completed by the network data manager in order to allow more money to be spent on field surveys.  In addition, the principal investigator will provide an updated vascular plant species list and master list for each park in Access format.  Data collected for voucher specimens will conform with that specified in the Mojave Network Biological Inventory Study Plan (Appendix O) and will be submitted on an annual basis in Access format.

Metadata, following NBII standards, will be developed for all databases resulting from this inventory.  All reports will be in MS Word format.  Annual reports will summarize the progress of the inventory and document key decisions in the process, such as park-specific objectives, habitat delineation, and the sampling frame.  Each report will contain an appendix that contains a listing of species found during the inventory, a locational map, and a budget reflecting how money was spent.  The final report will include background, methods, data summary and analysis, along with the data from this inventory in relation to the inventory goal of documenting 90% of amphibian species in the park.  Annual reports will be due September 1st of each year.  Final reports and deliverables will be due July 1, 2004.

Deliverables

(   Annual completion of Investigators Annual Report

(  Annual and final reports.

(  Annual databases of raw data for inventory in the I&M Database Template or similar MS 


Access format.

(  GIS layers of sampling strata, sampling grids, rare or sensitive areas and sampling points, plots 


or transects for each inventory at each park.

(  GIS layers of raw data locations for occurrences that do not fall in pre-defined sample points, 


plots or transects and voucher specimen collection locations.

(  GIS layers of data analysis such as abundance/distribution maps.

(  Annual entries into NPSpecies, NPBib and the Dataset Catalog for all products

Project Timing

In both FY2002 and FY2003 at least two visits will be made to each park in early spring to mid  summer and again in early fall.  Investigators will conduct surveys in low elevation areas in April-May and visit high elevation areas in May-June.  Fall surveys will be conducted in September-October.  Final report and other deliverables will be submitted no later than September 1sh, 2004.

Voucher Specimens

Voucher specimens will be collected, as requested, to document species not currently represented in collections for MOJA and MANZ.  At MANZ, since no known specimens exist from the park this represents a significant collection effort.  Voucher specimens may also be collected in some situations to document range extensions of particular species, or to allow verification of species identification.  Some species can be difficult to identify without voucher specimens to verify key characters.  Enough plant material will be collected to cover two 39.5 X 29.5 cm herbarium sheets.  Roots will be included where possible, with care taken to leave the remaining plants undisturbed.  Flowers and seeds will be collected as available.  Collection of voucher specimens will be conducted in consultation with park Resource Management staff, and all specimens collected will be documented and curated following NPS standards and the Mojave Network Biological Inventory Study Plan.  The location of each voucher specimen collected will  be 

recorded using a global positioning system.  All voucher specimens for MANZ will be deposited at DEVA and all specimens collected at MOJA will be deposited at JOTR or the Sweeney Granite Mountains Desert Research Center Herbaria.

Budget and Schedule

We have a total budget for inventory of vascular plants at MANZ and MOJA of $81,091.  This figure represents $55,491 from the Servicewide I&M Program in addition to $25,600 (represents 32% of project total) contributed by the Sweeney Granite Mountains Desert Research Center (Jim Andre) covering personnel time, travel, equipment, curation costs.  See detailed budget attached.

October 2001 – March 2002

Assist in completion of contract between Jim Andre, Director, Sweeney Granite Mountains Desert Research Center and NPS

Complete review of park species lists and master species lists for vascular plants

Prepare datasheets and databases for 2002 inventories

March 2002 – October 2002

Complete datasheets and databases for 2002 inventories

Complete RPRS process/compliance process

Conduct field surveys for vascular plants

Submit annual report and other deliverables

October 2002 – March 2003

Conduct preliminary data analyses and evaluate 2002 field season

Review 2002 inventory products for competeness and accuracy

Re-assess inventory completeness

Complete Invenstigators Annual Report

Complete updating of Servicewide I&M databases (NPSpecies, NPBib)

March 2003 – October 2003

Complete datasheets and databases for 2003 inventories (if need revision)

Comple RPRS process (update annual collecting permit)

Conduct field surveys for vascular plants

Submit annual deliverables

October 2003 – September 2004

Completion of data analysis/summary

Complete park species lists and master species lists

Submission of final report and other deliverables

Review 2003 inventory products for completeness and accuracy

Complete Investigators Annual Report

Update Servicewide I&M databases

Resources Available to Investigators During Field Surveys:

GIS information:  Investigators will be provided with the stratified sampling framework and location of randomly established plots within each priority sampling location.  The following GIS layers for each park also are available.

	NPS Unit
	GIS Layers Available

	MOJA
	Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation2, soils/geology, T&E species3 , grazing allotment boundaries, desert tortoise critical habitat, designated wilderness boundary, mine sites

	MANZ
	NONE5


1 Full-time GIS Specialist on staff;  2 Incomplete or In Progress;  3 Desert tortoise location only;  

4 Desert tortoise locations and sensitive plant species;  5  Investigation of existing GIS layers available through the USGS will be undertaken as part of the inventory process for MANZ.

Support services available to investigators during field surveys:

	Park
	Available Park Resources

	MANZ
	(  Limited camping available by special use permit

(  Park orientation and area map

	MOJA
	(  GIS data/gps support

(  Housing possibly available through the Zzyzx – Soda Springs Desert Studies 

    Center

(  Camp ground facilities and back country camping available year-round

(  Limited office space and computer access

(  Park orientation and area map
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Budget

Category




FY2002
FY2003
FY2004
Total

Personnel

J. André
487 hrs @ $40/hr

$ 8,000
$8,000

$3,491

F. Smith 
 160 hrs @ $40/hr

$ 3,200
$3,200

G. Clifton
 240 hrs @ $35/hr

$ 4,200
$4,200

V. Soza
 240 hrs @ $25/hr

$ 3,000
$3,000

J. Sexton
 160 hrs @ $25/hr

$ 2,000
$2,000

Interns

 200 hrs @ $10/hr

$ 1,000
$1,000

Travel
aSmith/Clifton RT Travel to MNP:

$1,200

$1,200

b Lodging:




$   300

$   300

Mileage @ $0.40/mile:


$2,400

$2,400

Curation

C Curation/Equipment



$  400

$   400

Equipment

d Office supplies/postage:


$  300

$   300

Project Sub Total (Servicewide I&M 
$26,000
$26,000
$3,491
         $55,491





funds)

Contributed funds (estimated)






         $25,600

(32% of total project cost)


Personnel Time (500 hrs @ $40/hr):
$20,000


Travel and Lodging:


$  1,000


Curation:



$  3,600


Equipment:



$  1,000

Total Project Cost








        $81,091

a  A total of 2 round trips to MOJA during spring and fall for each botanist, daily travel time to MOJA (field) from Sweeney Granite Mountains Desert Reseach Center (SGMDRC) donated.

b  A portion of lodging and field supply costs donated by SGMDRC.

c  Majority of curation costs and herbarium facilities will be donated by SGMDRC 

d  Majority of field equipment (plant presses, identification guides, etc.) donated.

Inventory of reptiles within priority sampling locations at Death Valley National Park and inventory of amphibians and reptiles at Manzanar National Historic Site

Principal Investigator:  Rod Parnell, Director, Colorado Plateau Cooperative Ecosystem Studies Unit (CP-CESU), Northern Arizona University, Flagstaff, AZ.

Cooperators:  Erika Nowak, Wildlife Biologist, Northern Arizona University, Flagstaff, AZ.

Trevor Persons, Research Specialist, Northern Arizona University, Flagstaff, AZ.  Ron Hiebert, National Park Service, Research Coordinator, CP-CESU, Flagstaff, AZ.  Charles Drost, Zoologist,  U.S. Geological Survey, Colorado Plateau Field Station, Flagstaff, AZ.  David J. Morafka, Dept. of Biology, California State University, Dominguez Hills, Carson, CA.

Justification:  Death Valley National Park has identified inventory of reptiles as their second highest inventory priority.  Assessment of inventory completeness for DEVA indicates that 35 of 47 (74%) potentially occurring reptile species in the park have been verified.  Significant existing information is available and park managers have identified priority sampling locations for reptiles, representing areas that lack information, have a high potential for adding to the park species list or are of special management concern.  Efforts to inventory reptiles at DEVA will focus on priority sampling locations described in Table 1.  The Last Chance Range is not reflected in Table 1 because it was not identified by the park but is recognized by local herpetologists as having potential for species found nowhere else in the park (D. Morafka, L. Cunningham, K. Emmerich, pers. comm..).  This area will be targeted for sampling if time and funding allow.  

No information is available on amphibians and reptiles occurring within MANZ.  Although the park’s 4th and 5th inventory priorities, inventory of amphibians and reptiles also represents the last 2 inventories the park needs to complete species lists for all groups of vertebrates and vascular plants.  Funding for this project was obtained through NPS NRPP Small Parks.  

Erika Nowak, Trevor Persons, and Charles Drost have all been involved in inventory of reptiles and amphibians within Southern Colorado Plateau Network parks and will assist in ensuring consistency of methods and data collected between networks.  David Morafka is an expert on reptiles in the Mojave Desert and is currently working on Panamint Alligator Lizards within DEVA.  He will collaborate on this project with NAU staff and provide important information on reptile distribution and suitable habitat within the park.

Inventory Objectives:

1. Inventory and document the occurrence of reptile species occurring within identified priority sampling locations at DEVA.

2. To document through existing, verifiable data and targeted field investigations the occurrence of at least 90% of amphibian and reptile species within Manzanar National Historic Site.

3. At MANZ, to describe the distribution of species of special concern, such as Threatened and Endangered species, exotics, and other species of special management interest occurring within the park.

4.  Provide one voucher specimen for each species identified.  Information provided for each voucher should follow guidelines provided in the Mojave Network Biological Inventory Study Plan.

5.  Provide a list of sensitive species that are known to be federally or state listed, rare, or 

worthy of special consideration that occur within priority sampling locations.  Provide a GIS-compatible digital file of the precise coordinates for all species of special concern.

6.  Enter all species data into the National Park Service NPSpecies database.

7.  Provide all deliverables as outlined in the Mojave Network Biological Inventory Study Plan.

Table 1.  Description of priority sampling locations for mammals at DEVA and MANZ

	NPS Unit
	Priority Locations and Rationale for Priority Assignment

	DEVA
	1.  Greenwater Range and Greenwater Valley.  Land is newly acquired with           

    little available information; represents prime desert tortoise habitat;   

    representative example of the southern Mojave ecosystem; underlain by 

    volcanic rock.  Size of the Greenwater Range and Valley is 24,322 ha and  

    29,525 ha, respectively.  Elevation ranges from 610 m to 1220 m.  Valley is 

    easily accessible with available water.  Accessibility to the range is variable 

    with little to no water.  Dominant vegetation is creosote scrub and mixed 

    desert scrub.

2.  Owlshead Mountains.  Land is newly acquired with little available          

      information; only place in park the smoke tree occurs.  Area encompasses

      65,545 ha ranging in elevation from 305 m to 1097 m.  Accessibility                         

     varies with no available water.  Dominant plant communities are creosote 

     scrub and mixed desert scrub.




Table 1.  Con’t.

	NPS Unit
	Priority Locations and Rationale for Priority Assignment

	MOJA
	3.  Argus Range/Darwin Plateau.  Historic records (1891) of              

     several rare plants undocumented elsewhere in the park and one        

     observation of the Mojave ground squirrel (state listed threatened) 

     near area; underlain by volcanic rock; threatened by plans to build 

     a mine near park boundary and increased water withdrawal from 

     Darwin Falls.  Area encompasses 13,774 ha ranging in elevation 

     from 610 m to 1524 m.  Dominant plant communities are creosote 

    scrub and mixed desert scrub.

4.  Springs (Cottonwood and Panamint Mountains).  Spring   

     locations at DEVA represent islands of biodiversity in an otherwise          

     unwatered landscape.  Springs in the Cottonwood and Panamint      

     Mountains have little information available related to flora and fauna.



	MANZ
	1.  Riparian Community.  Approximately 1.6 km of riparian habitat 

     associated with an intermittent stream represents the area of highest 

     diversity at MANZ; highest potential for adding to the species list.  Easily 

     accessible.

2.  Cottonwood Grove.  Approximately, 1/3 (105 ha) of the land base of 

     MANZ is covered by a large Cottonwood grove due to unique 

     hydrological conditions maintaining water near the surface in this area.     

     Easily accessible.

3.  Blackbrush Scrub.  Approximately, 1/3 (105 ha) of the land base of 

     MANZ is dominated by blackbrush scrub type habitat.  Easily accessible.


Sampling Design and Methods 

The focus of the DEVA inventory is very specific: to survey relatively unknown or sensitive areas of the park and to document the presence of suspected species. Given this, and based on results from previous herpetological inventories (Drost et al. 2001, Nowak et al. 2002), we will use specific sampling methods. We will not use randomized plot locations to conduct surveys in representative habitats. These methods may be suitable for monitoring common diurnal reptile species, but they do not appear to be effective in either compiling species lists or detecting uncommon species (e.g. Nowak et al 2002). Instead, we will conduct targeted searches within priority inventory locations using a combination of time-recorded visual encounter surveys 

(“general herpetological collecting techniques”) and night road driving. During the second year of inventory work at DEVA, we may use funnel traps in unique habitats to increase detection probability of rare, secretive species. 

The inventory at MANZ is of a broader scope. Given the small size of the park and the paucity of knowledge of its resources, we will use a variety of sampling methods, including randomized plots. These plots may form the basis for long-term monitoring at the completion of the inventory. We will select at least three plots per major vegetation type, and will survey these 2-3 times per year using a 1:1 combination of time-area constrained searches and lizard lines (we will attempt to compare the efficacy of these two methods in detecting species and individuals at MANZ). Other methods include general herpetological collecting, night road driving, and amphibian-specific methods.

General herpetological collecting techniques
The primary method we will use at DEVA is a type of time-recorded visual encounter survey (e.g. Crump and Scott 1994, Scott 1994). These “general surveys” consist of walking systematically through an area that looks suitable as reptile habitat, searching all reasonable areas within that habitat, and recording reptiles encountered (Drost et al. 2001). In most cases only one type of habitat is covered per survey. This method yields a number of individuals and species observed per person-hour, and the focus is on documenting species present rather than capturing and processing each individual seen. We will conduct these types of surveys in both widespread (e.g. creosote scrub) and rarer habitats (springs and seeps). 

Road cruising or night driving surveys
Driving slowly on roads at night is recognized as an excellent method for surveying some groups of reptiles, particularly nocturnal snakes (e.g. Klauber 1939, Mendelson and Jennings 1992, Rosen and Lowe 1994, Sullivan 1981) during a new moon and after monsoons. Road driving covers all habitats adjacent to a strip transect (the road). We will conduct road driving at both DEVA and MANZ. 

We will standardize night driving surveys in the following ways: 1) Drive a vehicle at slow speeds (30-40 km per hour) on park roads for 1-4 hours each survey night (ca. 60-120 km per night); 2) Identify all reptiles encountered to species, record either alive on the road (AOR) or dead on the road (DOR), sex and age all individuals, as possible; 3) Record locations to the nearest 0.1 mile using calibrated vehicle odometers; and 4) Collect animals found DOR and in good condition to preserve as voucher specimens. Occasionally live animals will be collected for voucher specimens, as needed. In addition to night driving surveys, we will opportunistically record reptiles seen on roads during daytime, during the course of travel within the park. Although less effective and less quantifiable than night driving, due to faster driving speeds and the presence of other vehicles on the road, this is still an effective method for detecting the presence of some diurnal reptiles, such as whipsnakes (Masticophis) and horned lizards (Phrynosoma).

Time-area Constrained Searches (TACS)
Time-area constrained searches (TACS) are a version of visual encounter surveys defined by Crump and Scott (1994) in which not only the amount of time spent searching, but also the area covered, are standardized. TACS consist of walking systematically through each habitat within the sampling area for a specified amount of time, searching all reasonable areas within that habitat, and recording reptiles and amphibians encountered (Drost and Nowak 1997, Scott 1994). This method yields a number of individuals and species collected or observed per person-hour per habitat in a defined plot size. We will use TACS at MANZ and possibility during the second year of surveying at DEVA. Using one or two people, we will conduct one-hour time-constrained searches within randomly-generated one-ha plots in each of the priority sampling areas. These sites will likely be determined using GIS to stratify parks by vegetation association or other habitat type (e.g. Nowak et al. 2002). When possible, we will try to keep plot dimensions at 100m2 centered on the randomly-generated point coordinates. 

Lizard Line Transects  

We may also decide to establish permanent standardized lizard line survey transects (Rosen and Lowe 1995, 1996) at selected locations. We will use this method at MANZ and possibly at DEVA, depending on our success the first year at finding new species. These surveys consist of repeated walks of a permanent transect (generally 200-300 m length) over the course of morning lizard activity, and data are analyzed by obtaining the peak (maximum) value for any given species. These peak values are then used to make comparisons between sites, species, seasons, and years. Although generally inefficient for inventory purposes, lizard lines may be suitable for long term monitoring of lizard community dynamics in the Mojave desert region (D. Morafka, pers. comm.). Lizard lines will be placed at randomly-selected plots at MANZ.

Funnel Traps 

We may use funnel traps for detecting secretive snake and lizard species in unique habitats in the second year of surveying at DEVA. We will follow construction guidelines developed by Fitch (1987) and Drost and Nowak (1997) to construct simple funnels from window screen (small funnels) and hardware cloth (larger funnels). These may be placed in conjunction with pitfall trap arrays used by Dr. Morafka (see collaboration section below) or placed against natural drift fences, such as logs, rocks, or canyon walls. They will be shaded with cloth or natural materials to prevent desiccation of captured animals, and will be checked at least once a day.

Amphibian-specific methods 

We will use these methods at MANZ. Amphibians are important bioindicators due to their dependence on water and to their sensitivity to environmental changes, and there has been recent international attention on the problem of widespread amphibian declines (Dunson et al. 1992, Vertucci and Corn 1996). The methods most effective for detecting amphibians are night road driving, audio strip transects, and diurnal visual encounter surveys (Crump and Scott 1994). Audio strip transects consist of walking systematically along a body of water (ponds or streams) at night during amphibian breeding times, and recording the number and species of amphibians heard calling or seen. This method is extremely effective when breeding locations are known, and it may also be used if breeding locations are detected during another method, such as road 

driving. Counts are used to estimate relative abundance and composition of species, relative abundance of individual calling males, habitat use, and timing of breeding of different species. Diurnal visual encounter surveys consist of walking through a habitat for a prescribed time period looking for amphibians. They are a type of time-constrained search focusing on aquatic habitats, and effort is expressed in the number of person-hours searching in each habitat. This type of survey focuses on permanent bodies of water and temporary pools, and its utility would be in detecting evidence of breeding, specifically searching for egg masses, tadpoles, and metamorphic (newly terrestrial) individuals.

Collaboration 

We encourage and will solicit park staff and other researchers to provide us with reptile sightings and road-killed specimens in good condition. We will collaborate with other reptile researchers in the Park. Dr. David Morafka (University of California- Dominguez Hills) is conducting several research projects within the park, in priority areas such as the Last Chance Range and the Darwin Plateau. We will share data as well as researcher effort with him to accomplish our goals of compiling species lists and detection of rare species. 

We will collaborate with mammalogists conducting pitfall trapping for mammals to ensure that all reptiles and amphibians that fall into pitfall traps are properly identified to species. Prior to the beginning of each field season, we will meet with these technicians to train them in reptile and amphibian species identification. We will request copies of herpetological data produced by pitfall trapping, and will incorporate any pertinent information thus gleaned into our final report.

Data Management and Deliverables

Data management activities and responsibilities will follow those outlined in the Mojave Network Biological Inventory Study Plan (Section 6 and Appendix M).  The principal investigator will provide data from amphibian and reptile inventories in a format compatible with databases developed by the NPS Servicewide I&M Program and Mojave I&M Network.  These data will be in Access and GIS formats that conform to the requirements of the Servicewide I&M Program and Mojave Network Biological Inventory Study Plan.  Raw data will be provided to the Mojave Network data manager on an annual basis.  Annual entries will be made into NPS Servicewide I&M databases including NPSpecies and NPBib.  In addition, the principal 

investigator will provide updated species lists and master lists for amphibians and reptiles in each park in Access format.  Data collected for voucher specimens will conform with that specified in the Mojave Network Biological Inventory Study Plan (Appendix O) and will be submitted on an annual basis in Access format.

Metadata, following NBII standards, will be developed for all databases resulting from this inventory.  All reports will be in MS Word format.  Annual reports will summarize the progress of the inventory and document key decisions in the process, such as park-specific objectives, habitat delineation, and the sampling frame.  Each report will contain an appendix that contains a listing of species found during the inventory, a locational map, and a budget reflecting how money was spent.  The final report will include background, methods, data summary and analysis, along with the data from this inventory in relation to the inventory goal of documenting 90% of amphibian species in the park.  Annual reports will be due September 1st of each year.  Final reports and deliverables will be due July 1, 2004.

Deliverables

(   Annual completion of Investigators Annual Report

(  Annual and final reports.

(  Annual databases of raw data for inventory in the I&M Database Template or similar MS 


Access format.

(  GIS layers of sampling strata, sampling grids, rare or sensitive areas and sampling points, plots 


or transects for each inventory at each park.

(  GIS layers of raw data locations for occurrences that do not fall in pre-defined sample points, 


plots or transects and voucher specimen collection locations.

(  GIS layers of data analysis such as abundance/distribution maps.

(  Annual entries into NPSpecies, NPBib and the Dataset Catalog for all products

Project Timing

At each park, sampling will be conducted over two years. At DEVA, there will be at least three visits per priority location each year in early spring – summer. We will conduct surveys in low elevation areas in March-May and visit high elevation areas in June-August. The length of each visit will vary, but will average 2-5 days. We will visit MANZ at least three times, with each visit length at least four days. Additionally, one day will be added to each trip for administrative work and data management.  

Voucher Specimens

At a minimum, presence of species will be documented using high-quality, close-up 35-mm color slides. Animals found dead and in identifiable condition will be salvaged (e.g., those found dead on the road). Live animals may also be collected and preserved if they are new to the park or represent range extensions. Voucher specimens will be collected when necessary and appropriate and location of the collection will be recorded using a Global Positioning System.  All collection of voucher specimens will be conducted in consultation with park Resource Management staff, and all specimens collected will be documented and curated following NPS standards

We will humanely euthanize live animals using drowning, freezing, or lethal injection of sodium pentobarbital (AVMA 1993). Specimens will be injected with, and immersed in 10% formalin for fixing, then transferred to 55% isopropyl alcohol for preservation using standard techniques (Pisani 1973). All specimens will be affixed with National Park Service issue (ANCS+) specimen tags containing information on species, collector, date of collection, collection site, and NPS record number. All voucher specimens will be deposited at the DEVA museum facility unless otherwise specified.

A potential negative side effect of any wildlife research project is injuring or stressing captured animals. Researchers may minimize stress by releasing animals as quickly as possible after capture. There is no reason to mark animals as part of the initial inventory work. All procedures for handling the animals will be reviewed and approved by a University Institutional Animal Care and Use Committee (IACUC) and by the park.

Budget and Schedule

We have a total budget for inventory of reptiles at DEVA and amphibians and reptiles at MANZ of $49,610.  This figure represents $34,270 from the Servicewide I&M Program in addition to $15,340 (represents 31% of project total) received through NPS NRPP Small Parks funds to inventory amphibians and reptiles at MANZ.  Separate detailed budgets are attached due to reporting requirements for different funding sources.

October 2001 – March 2002

Assist in completion of a Cooperative Agreement between the NPS and Northern Arizona University.

Complete review of park species lists and master species lists for amphibians and reptiles

Prepare datasheets and databases for 2002 inventories

March 2002 – October 2002

Complete datasheets and databases for 2002 inventories

Complete RPRS process/compliance process

Conduct field surveys for amphibians and reptiles

Submit annual report and other deliverables

October 2002 – March 2003

Conduct preliminary data analyses and evaluate 2002 field season

Review 2002 inventory products for competeness and accuracy

Re-assess inventory completeness

Complete Invenstigators Annual Report

Complete updating of Servicewide I&M databases (NPSpecies, NPBib)

March 2003 – October 2003

Complete datasheets and databases for 2003 inventories (if need revision)

Comple RPRS process (update annual collecting permit)

Conduct field surveys for vascular plants

Submit annual deliverables

October 2003 – September 2004

Completion of data analysis/summary

Complete park species lists and master species lists

Submission of final report and other deliverables

Review 2003 inventory products for completeness and accuracy

Complete Investigators Annual Report

Update Servicewide I&M databases

Resources Available to Investigators During Field Surveys:

GIS information:  Investigators will be provided with the stratified sampling framework and location of randomly established plots within each priority sampling location.  The following GIS layers for each park also are available.

	NPS Unit
	GIS Layers Available

	DEVA1
	Hydrology (NWI), park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s,  hypsography, vegetation2, spring locations2, non-native plant distribution2 

	MANZ
	Park boundary


1 Full-time GIS Specialist on staff;  2 Incomplete or In Progress

Support services available to investigators during field surveys:

	Park
	Available Park Resources

	DEVA
	(  GIS data/gps support

(  No housing available in season; limited housing available off season

(  Camp ground facilities and back country camping available year-round

(  Water caching in remote locations

(  Park orientation and area map

(  Limited office space and computer access

(  Limited field assistance

( Curatorial assistance (cataloging, preparation, and storage) for collected    

   specimens and paper records/reports

	MANZ
	(  Limited camping available by special use permit

(  Park orientation and area map
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Budget for inventory of reptiles at DEVA 

Category




FY2002
FY2003
FY2004

Personnel

PI (@ $37,128/yr)



$4,280

$3,720

$   650

Technician (@ 24,960/yr)


$7,280

$6,000

$24,960/yr)

Fringe Benefits


PI (@30% of salary)


$1,284

$1,116

$    195


Technician (@10% 


$   728

$   600

$        0


of salary)

Travel

1 vehicle (4 wks @ $175/wk)


$1,050

$   350

Mileage (4800 miles @0.15/mile)

$   720

$   360

Per Diem (28 days @ $20/day)

$   560

$   280

Equipment and Miscellaneous

Measuring equipment



$   200

$      0

Specimen preparation



$   126

$    50

Film, data books, etc.



$   100

$    50

Xeroxing, etc.




$     50

$    26

$     25

NAU Indirect Costs (15% of total)

$2.457

$1,883

$   130

Annual Project Cost


          $18,835
          $14,435

$1,000

Total Project Cost (Servicewide I&M funds)


          $34,270

Budget for inventory of amphibians and reptiles at MANZ

Category





FY2002
FY2003

Personnel

PI (@ $37,128/yr)




$2,040

$2,380


Technician (@ 24,960/yr)



$2,080

$2,080

Fringe Benefits


PI (@30% of salary)



$  612

$   714



Technician (@10% of salary)


$   208

$   208


Travel

1 vehicle (3 wks @ $175/wk)



$   525

$   350

Mileage (4800 miles @0.15/mile)


$   525

$   450

Per Diem (28 days @ $20/day)


$   420

$   280

Equipment and Miscellaneous

Specimen preparation




$   100

$    50

Film, data books, etc.




$   100

$    58

Xeroxing, etc.





$     60

$  100


NAU Indirect Costs (15% CESU rate)

$1,000

$1,000


Annual Project Cost



$7,670

$7,670

Total Project Cost (NPS NRPP Small Parks funds)


$15,340

TOTAL PROJECT COST FOR DEVA AND MANZ COMBINED
$49,610

APPENDIX L:  List of Existing Alliances and Associations for the Mojave and Great Basin Desert Regions Based on the International Classification of Ecological Communities: Terrestrial Vegetation of the United States

Report from

Biological Conservation Datasystem

September 2001

by 

Association for Biodiversity Information

1101 Wilson Blvd., 15th floor

Arlington, VA 22209

This subset of the International Classification of Ecological Communities (ICEC) covers vegetation alliances and associations attributed to U.S. Forest Service Province 341 (Intermountain Semi-Desert and Desert Province) or Forest Service Sections 322A (Mojave Desert Section), M341A (Central Great Basin Mountains Section),  M341C (Utah High Plateaus and Mountains Section).  This community classification has been developed in consultation with many individuals and agencies and incorporates information from a variety of publications and other classifications. A fully searchable and periodically updated on-line source for the ICEC is at www.natureserve.org.  Comments and suggestions regarding the contents of this subset should be directed to Kat Maybury <kat_maybury@abi.org and Marion Reid <marion_reid@abi.org>.
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Existing Formations, Alliances and Associations for the Great basin and mojave desert regions


I.A.8.N.b.  Rounded-crowned temperate or subpolar needle-leaved evergreen forest
I.A.8.N.b.4.  PINUS CONTORTA FOREST ALLIANCE

Pinus contorta var. murrayana Forest [Placeholder]

I.A.8.N.b.10.  PINUS PONDEROSA FOREST ALLIANCE

Pinus ponderosa / Symphoricarpos oreophilus Forest

I.A.8.N.c.  Conical-crowned temperate or subpolar needle-leaved evergreen forest
I.A.8.N.c.17.  ABIES CONCOLOR FOREST ALLIANCE

Abies concolor - Pinus ponderosa / Cercocarpus ledifolius Forest

Abies concolor / Acer glabrum Forest

Abies concolor / Acer grandidentatum Forest

Abies concolor / Arctostaphylos patula Forest

Abies concolor / Mahonia repens Forest

Abies concolor / Physocarpus malvaceus Forest

Abies concolor / Quercus gambelii Forest

Abies concolor / Symphoricarpos oreophilus Forest

Abies concolor ssp. concolor - Pinus ponderosa - Pinus longaeva Forest

Abies concolor ssp. lowiana Forest [Placeholder]

I.A.8.N.c.26.  ABIES MAGNIFICA FOREST ALLIANCE

Abies magnifica Forest [Placeholder]

I.A.8.N.c.29.  PICEA ENGELMANNII FOREST ALLIANCE

Picea engelmannii / Ribes montigenum Forest

I.A.8.N.c.30.  PICEA PUNGENS FOREST ALLIANCE

Picea pungens / Mahonia repens Forest

I.A.8.N.c.22.  PSEUDOTSUGA MENZIESII FOREST ALLIANCE

Pseudotsuga menziesii / Arctostaphylos patula Forest

Pseudotsuga menziesii / Quercus gambelii Forest

Pseudotsuga menziesii / Symphoricarpos oreophilus Forest

I.B.2.N.a.  Lowland or submontane cold-deciduous forest
I.B.2.N.a.400.  ELAEAGNUS ANGUSTIFOLIA SEMI-NATURAL WOODLAND ALLIANCE

Elaeagnus angustifolia Semi-natural Woodland

I.B.2.N.b.  Montane or boreal cold-deciduous forest
I.B.2.N.b.1.  ACER GRANDIDENTATUM MONTANE FOREST ALLIANCE

Acer grandidentatum / Quercus gambelii Forest

I.B.2.N.b.10.  POPULUS TREMULOIDES FOREST ALLIANCE

Populus tremuloides / Artemisia tridentata Forest

Populus tremuloides / Juniperus communis / Carex geyeri Forest

Populus tremuloides / Juniperus communis / Lupinus argenteus Forest

Populus tremuloides / Symphoricarpos oreophilus / Tall Forbs Forest

Populus tremuloides / Symphoricarpos oreophilus Forest

Populus tremuloides / Tall Forbs Forest

I.B.2.N.d.  Temporarily flooded cold-deciduous forest
I.B.2.N.d.3.  ACER NEGUNDO TEMPORARILY FLOODED FOREST ALLIANCE

Acer negundo - Populus angustifolia / Cornus sericea Forest

I.B.2.N.d.35.  POPULUS ANGUSTIFOLIA TEMPORARILY FLOODED FOREST ALLIANCE

Populus angustifolia / Rosa woodsii Forest

I.B.2.N.d.36.  POPULUS BALSAMIFERA SSP. TRICHOCARPA TEMPORARILY FLOODED FOREST ALLIANCE

Populus balsamifera ssp. trichocarpa / Mixed Herbs Forest

I.B.2.N.d.38.  POPULUS FREMONTII TEMPORARILY FLOODED FOREST ALLIANCE

Populus fremontii / Acer negundo Forest

Populus fremontii / Salix exigua Forest

Populus fremontii Forest [Placeholder]

I.B.2.N.d.25.  POPULUS TREMULOIDES TEMPORARILY FLOODED FOREST ALLIANCE

Populus tremuloides / Alnus incana - Salix spp. Forest

Populus tremuloides / Quercus gambelii / Symphoricarpos oreophilus Forest

I.C.3.N.a.  Mixed needle-leaved evergreen - cold-deciduous forest
I.C.3.N.a.39.  ABIES CONCOLOR - POPULUS TREMULOIDES FOREST ALLIANCE

Populus tremuloides - Abies concolor / Symphoricarpos oreophilus Forest

I.C.3.N.a.42.  ABIES LASIOCARPA - POPULUS TREMULOIDES FOREST ALLIANCE

Populus tremuloides - Abies lasiocarpa / Carex rossii Forest

Populus tremuloides - Abies lasiocarpa / Juniperus communis Forest

Populus tremuloides - Abies lasiocarpa / Symphoricarpos oreophilus / Bromus carinatus Forest

Populus tremuloides - Abies lasiocarpa / Thalictrum fendleri Forest

I.C.3.N.a.43.  PICEA PUNGENS - POPULUS TREMULOIDES FOREST ALLIANCE

Populus tremuloides - Picea pungens Forest

I.C.3.N.a.44.  PINUS CONTORTA - POPULUS TREMULOIDES FOREST ALLIANCE

Populus tremuloides - Pinus contorta / Juniperus communis Forest

I.C.3.N.a.45.  PINUS FLEXILIS - POPULUS TREMULOIDES FOREST ALLIANCE

Populus tremuloides - Pinus flexilis Forest

I.C.3.N.a.19.  PINUS PONDEROSA - POPULUS TREMULOIDES FOREST ALLIANCE

Populus tremuloides - Pinus ponderosa Rocky Mountain Forest

I.C.3.N.a.46.  POPULUS TREMULOIDES - PSEUDOTSUGA MENZIESII FOREST ALLIANCE

Populus tremuloides - Pseudotsuga menziesii / Juniperus communis Forest

Populus tremuloides - Pseudotsuga menziesii / Symphoricarpos oreophilus Forest

II.A.2.N.b.  Seasonally flooded temperate broad-leaved evergreen woodland
II.A.2.N.b.1.  WASHINGTONIA FILIFERA SEASONALLY FLOODED WOODLAND ALLIANCE

Washingtonia filifera Woodland

II.A.4.N.a.  Rounded-crowned temperate or subpolar needle-leaved evergreen woodland
II.A.4.N.a.4.  JUNIPERUS CALIFORNICA WOODLAND ALLIANCE

Juniperus californica Woodland Alliance

II.A.4.N.a.37.  JUNIPERUS OCCIDENTALIS WOODLAND ALLIANCE

Juniperus occidentalis / Cercocarpus ledifolius - Symphoricarpos oreophilus Woodland

II.A.4.N.a.38.  JUNIPERUS OSTEOSPERMA WOODLAND ALLIANCE

Juniperius osteosperma / Artemisia arbuscula Woodland

Juniperus osteosperma / Artemisia nova / Rock Woodland

Juniperus osteosperma / Artemisia nova Woodland

Juniperus osteosperma / Artemisia tridentata / Achnatherum hymenoides Woodland

Juniperus osteosperma / Artemisia tridentata Woodland

Juniperus osteosperma / Cercocarpus intricatus Woodland

Juniperus osteosperma / Pseudoroegneria spicata Woodland

Juniperus osteosperma / Sparse Understory Woodland

Juniperus osteosperma Woodland

II.A.4.N.a.18.  PINUS EDULIS - (JUNIPERUS SPP.) WOODLAND ALLIANCE

Pinus edulis - Juniperus osteosperma / Cercocarpus intricatus Woodland

Pinus edulis / Artemisia tridentata Woodland

Pinus edulis / Cercocarpus montanus Woodland

Pinus edulis / Pseudoroegneria spicata Woodland

Pinus edulis / Purshia mexicana Woodland

Pinus edulis / Quercus gambelii Woodland

II.A.4.N.a.42.  PINUS FLEXILIS WOODLAND ALLIANCE

Pinus flexilis / Cercocarpus ledifolius Woodland

Pinus flexilis / Juniperus communis Woodland

Pinus flexilis / Mahonia repens Woodland

II.A.4.N.a.43.  PINUS JEFFREYI WOODLAND ALLIANCE

Pinus jeffreyi Woodland [Placeholder]

II.A.4.N.a.20.  PINUS LONGAEVA WOODLAND ALLIANCE

Pinus longaeva - Pinus flexilis Woodland Alliance

II.A.4.N.a.45.  PINUS MONOPHYLLA - (JUNIPERUS OSTEOSPERMA) WOODLAND ALLIANCE

Pinus monophylla - Juniperus osteosperma / Artemisia nova Woodland

Pinus monophylla - Juniperus osteosperma / Artemisia tridentata Woodland

Pinus monophylla / Amelanchier alnifolia / Arctostaphylos patula Woodland

Pinus monophylla / Artemisia tridentata Woodland

Pinus monophylla / Cercocarpus ledifolius Woodland

Pinus monophylla Woodland

II.A.4.N.a.32.  PINUS PONDEROSA WOODLAND ALLIANCE

Pinus ponderosa / Arctostaphylos patula Woodland

Pinus ponderosa / Artemisia nova Woodland

Pinus ponderosa / Cercocarpus ledifolius Woodland

Pinus ponderosa / Muhlenbergia montana Woodland

Pinus ponderosa / Quercus gambelii Woodland

II.A.4.N.a.27.  PINUS SABINIANA WOODLAND ALLIANCE

Pinus sabiniana Woodland Alliance

II.A.4.N.b.  Conical-crowned temperate or subpolar needle-leaved evergreen woodland
II.A.4.N.b.10.  ABIES CONCOLOR WOODLAND ALLIANCE

Abies concolor / Cercocarpus ledifolius Woodland

II.A.4.N.b.14.  PICEA PUNGENS WOODLAND ALLIANCE

Picea pungens / Festuca arizonica Woodland

II.A.4.N.b.9.  PSEUDOTSUGA MENZIESII WOODLAND ALLIANCE

Pseudotsuga menziesii / Cercocarpus montanus Woodland

II.A.4.N.b.12.  TSUGA MERTENSIANA - ABIES AMABILIS WOODLAND ALLIANCE

Tsuga mertensiana - Abies amabilis / Elliottia pyroliflorus Woodland

II.A.4.N.c.  Cylindrical-crowned temperate or subpolar needle-leaved evergreen woodland
II.A.4.N.c.1.  ABIES LASIOCARPA WOODLAND ALLIANCE

Abies lasiocarpa / Juniperus communis Woodland

II.A.4.N.d.  Temporarily flooded temperate or subpolar needle-leaved evergreen woodland
II.A.4.N.d.3.  JUNIPERUS SCOPULORUM TEMPORARILY FLOODED WOODLAND ALLIANCE

Juniperus scopulorum Temporarily Flooded Woodland [Placeholder]

II.A.4.N.d.5.  PINUS PONDEROSA TEMPORARILY FLOODED WOODLAND ALLIANCE

Pinus ponderosa Temporarily Flooded Woodland [Placeholder]

II.A.4.N.d.8.  PSEUDOTSUGA MENZIESII TEMPORARILY FLOODED WOODLAND ALLIANCE

Pseudotsuga menziesii / Betula occidentalis Woodland

Pseudotsuga menziesii / Cornus sericea Woodland

II.A.5.N.a.  Sclerophyllous extremely xeromorphic evergreen woodland
II.A.5.N.a.1.  CERCOCARPUS LEDIFOLIUS WOODLAND ALLIANCE

Cercocarpus ledifolius / Artemisia tridentata Woodland

II.B.2.N.b.  Temporarily flooded cold-deciduous woodland
II.B.2.N.b.10.  ACER NEGUNDO TEMPORARILY FLOODED WOODLAND ALLIANCE

Acer negundo / Betula occidentalis Woodland

II.B.2.N.b.400.  FRAXINUS ANOMALA TEMPORARILY FLOODED WOODLAND ALLIANCE

Fraxinus anomala Woodland

II.B.2.N.b.2.  PLATANUS RACEMOSA TEMPORARILY FLOODED WOODLAND ALLIANCE

Platanus racemosa Woodland Temporarily Flooded Woodland Alliance

II.B.2.N.b.9.  POPULUS ANGUSTIFOLIA TEMPORARILY FLOODED WOODLAND ALLIANCE

Populus angustifolia / Betula occidentalis Woodland

Populus angustifolia / Cornus sericea Woodland

Populus angustifolia / Rhus trilobata Woodland

Populus angustifolia / Salix exigua Woodland

Populus angustifolia / Salix ligulifolia - Shepherdia argentea Woodland

II.B.2.N.b.4.  POPULUS DELTOIDES TEMPORARILY FLOODED WOODLAND ALLIANCE

Populus deltoides ssp. wislizeni / Rhus trilobata Woodland

II.B.2.N.b.13.  SALIX AMYGDALOIDES TEMPORARILY FLOODED WOODLAND ALLIANCE

Salix amygdaloides / Salix exigua Woodland

II.B.2.N.b.8.  SALIX GOODDINGII TEMPORARILY FLOODED WOODLAND ALLIANCE

Salix gooddingii Woodland [Placeholder]

II.B.2.N.b.14.  SALIX LAEVIGATA TEMPORARILY FLOODED WOODLAND ALLIANCE

Salix laevigata - Fraxinus velutina Woodland

II.B.2.N.c.  Seasonally flooded cold-deciduous woodland
II.B.2.N.c.7.  POPULUS FREMONTII SEASONALLY FLOODED WOODLAND ALLIANCE

Populus fremontii / Leymus triticoides Woodland

Populus fremontii / Salix geyeriana Woodland

II.B.3.N.a.  Thorn extremely xeromorphic deciduous woodland
II.B.3.N.a.2.  PROSOPIS (GLANDULOSA, VELUTINA) WOODLAND ALLIANCE

Prosopis (glandulosa var. torreyana, velutina) Woodland Alliance

III.A.2.N.c.  Sclerophyllous temperate broad-leaved evergreen shrubland
III.A.2.N.c.2.  ADENOSTOMA FASCICULATUM SHRUBLAND ALLIANCE

Adenostoma fasciculatum Shrubland Alliance

III.A.2.N.c.36.  ARCTOSTAPHYLOS PUNGENS SHRUBLAND ALLIANCE

Arctostaphylos pungens Shrubland

III.A.2.N.c.13.  CEANOTHUS GREGGII - FREMONTODENDRON CALIFORNICUM SHRUBLAND ALLIANCE

Ceanothus greggii - Fremontodendron californicum Shrubland Alliance

III.A.2.N.c.400.  QUERCUS CORNELIUS-MULLERI SHRUBLAND ALLIANCE

Quercus cornelius-mulleri Shrubland Alliance

III.A.2.N.c.401.  QUERCUS JOHN-TUCKERI SHRUBLAND ALLIANCE

Quercus john-tuckeri - Juniperus californica Shrubland

III.A.2.N.c.40.  QUERCUS TURBINELLA SHRUBLAND ALLIANCE

Quercus turbinella - Ephedra viridis Shrubland

Quercus turbinella - Garrya flavescens - Arctostaphylos pungens Shrubland

Quercus turbinella - Juniperus osteosperma Shrubland

III.A.2.N.i.  Saturated temperate broad-leaved evergreen shrubland
III.A.2.N.i.400.  LEDUM GLANDULOSUM SATURATED SHRUBLAND ALLIANCE

Ledum glandulosum Shrubland [Placeholder]

III.A.4.N.a.  Lowland microphyllous evergreen shrubland
III.A.4.N.a.17.  ARTEMISIA TRIDENTATA SHRUBLAND ALLIANCE

Artemisia tridentata - Grayia spinosa Shrubland

Artemisia tridentata / Achnatherum hymenoides Shrubland

Artemisia tridentata / Bouteloua gracilis Shrubland

Artemisia tridentata / Chrysothamnus viscidiflorus / Poa secunda Shrubland

Artemisia tridentata / Elymus elymoides Shrubland

Artemisia tridentata / Ericameria nauseosa Shrubland

Artemisia tridentata / Hesperostipa comata Shrubland

Artemisia tridentata / Pleuraphis jamesii Shrubland

Artemisia tridentata / Poa secunda Shrubland

Artemisia tridentata Shrubland

Artemisia tridentata Upperzone Community Shrubland

III.A.4.N.a.18.  ARTEMISIA TRIDENTATA SSP. TRIDENTATA SHRUBLAND ALLIANCE

Artemisia tridentata ssp. tridentata / Pascopyrum smithii Shrubland

III.A.4.N.a.19.  ARTEMISIA TRIDENTATA SSP. VASEYANA SHRUBLAND ALLIANCE

Artemisia tridentata ssp. vaseyana / Balsamorhiza sagittata Shrubland

Artemisia tridentata ssp. vaseyana / Festuca idahoensis - Bromus carinatus Shrubland

Artemisia tridentata ssp. vaseyana / Leucopoa kingii - Koeleria macrantha Shrubland

Artemisia tridentata ssp. vaseyana / Leucopoa kingii Shrubland

Artemisia tridentata ssp. vaseyana / Leymus cinereus Shrubland

Artemisia tridentata ssp. vaseyana / Phlox condensata Shrubland

III.A.4.N.a.20.  ARTEMISIA TRIDENTATA SSP. WYOMINGENSIS SHRUBLAND ALLIANCE

Artemisia tridentata ssp. wyomingensis - Atriplex confertifolia Shrubland

Artemisia tridentata ssp. wyomingensis / Bouteloua gracilis Shrubland

Artemisia tridentata ssp. wyomingensis / Pascopyrum smithii Shrubland

III.A.4.N.a.16.  CERCOCARPUS LEDIFOLIUS SHRUBLAND ALLIANCE

Cercocarpus ledifolius / Pseudoroegneria spicata Shrubland

III.A.4.N.a.22.  CHRYSOTHAMNUS ALBIDUS SHRUBLAND ALLIANCE

Chrysothamnus albidus / Puccinellia nuttalliana Shrubland

III.A.4.N.a.7.  CLEOME ISOMERIS - EPHEDRA CALIFORNICA - ERICAMERIA LINEARIFOLIA SHRUBLAND ALLIANCE

Cleome isomeris - Ephedra californica - Ericameria linearifolia Shrubland Alliance

III.A.4.N.a.23.  ERICAMERIA NAUSEOSA SHRUBLAND ALLIANCE

Ericameria nauseosa Shrubland [Placeholder]

III.A.4.N.a.400.  ERICAMERIA PANICULATA SHRUBLAND ALLIANCE

Ericameria paniculata Shrubland [Placeholder]

III.A.4.N.a.6.  ERICAMERIA PARRYI SHRUBLAND ALLIANCE

Ericameria parryi Shrubland [Placeholder]

III.A.4.N.a.21.  PURSHIA MEXICANA SHRUBLAND ALLIANCE

Purshia mexicana / Pseudoroegneria spicata Shrubland

III.A.4.N.a.13.  PURSHIA TRIDENTATA SHRUBLAND ALLIANCE

Purshia tridentata Shrubland [Placeholder]

III.A.4.N.b.  Intermittently flooded microphyllous shrubland
III.A.4.N.b.2.  ARTEMISIA TRIDENTATA INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE

Artemisia tridentata / Distichlis spicata Shrubland

III.A.4.N.b.1.  LEPIDOSPARTUM SQUAMATUM INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE

Lepidospartum squamatum Intermittently Flooded Shrubland Alliance

III.A.4.N.c.  Temporarily flooded microphyllous shrubland
III.A.4.N.c.1.  TAMARIX SPP. SEMI-NATURAL TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Tamarix spp. Temporarily Flooded Shrubland

III.A.5.N.a.  Broad-leaved and microphyllous evergreen extremely xeromorphic subdesert shrubland
III.A.5.N.a.2.  CERCOCARPUS MONTANUS - ERIOGONUM FASCICULATUM SHRUBLAND ALLIANCE

Cercocarpus montanus var. glaber - Eriogonum fasciculatum Shrubland Alliance

III.A.5.N.a.3.  COCCOTHRINAX FRAGRANS - CROTON (ROSMARINIOIDES, STENOPHYLLUS) SHRUBLAND ALLIANCE

Coccothrinax fragrans - Croton stenophyllus - Ateleia gummifera / Agave underwoodii Shrubland

Croton stenophyllus - Exostema caribaeum - Coccothrinax fragrans - Pithecellobium circinale Shrubland

III.A.5.N.a.14.  ENCELIA VIRGINENSIS SHRUBLAND ALLIANCE

Encelia virginensis Shrubland

III.A.5.N.a.8.  EPHEDRA NEVADENSIS - ARTEMISIA TRIDENTATA SHRUBLAND ALLIANCE

Artemisia tridentata - Ephedra nevadensis Shrubland

III.A.5.N.a.10.  EPHEDRA NEVADENSIS - EPHEDRA VIRIDIS SHRUBLAND ALLIANCE

Ephedra nevadensis - Ephedra viridis - Salvia dorrii - Lycium andersonii Shrubland

III.A.5.N.a.11.  EPHEDRA NEVADENSIS SHRUBLAND ALLIANCE

Ephedra nevadensis - Ericameria cooperi Shrubland

Ephedra nevadensis - Eriogonum fasciculatum Shrubland

Ephedra nevadensis / Achnatherum hymenoides Shrubland

III.A.5.N.a.9.  EPHEDRA VIRIDIS - ARTEMISIA TRIDENTATA SHRUBLAND ALLIANCE

Artemisia tridentata - Ephedra viridis Shrubland

III.A.5.N.a.12.  EPHEDRA VIRIDIS SHRUBLAND ALLIANCE

Ephedra viridis / Pleuraphis rigida Shrubland

III.A.5.N.a.5.  LARREA TRIDENTATA SHRUBLAND ALLIANCE

Larrea tridentata - Ambrosia dumosa Shrubland

Larrea tridentata - Atriplex confertifolia Shrubland

Larrea tridentata - Atriplex hymenelytra Shrubland

Larrea tridentata - Coleogyne ramosissima Shrubland

Larrea tridentata - Ephedra nevadensis Shrubland

Larrea tridentata / Lycium andersonii - Grayia spinosa Shrubland

Larrea tridentata / Yucca spp. Shrubland

III.A.5.N.a.400.  PEUCEPHYLLUM SCHOTTII SHRUBLAND ALLIANCE

Peucephyllum schottii Shrubland Alliance

III.A.5.N.b.  Facultatively deciduous extremely xeromorphic subdesert shrubland
III.A.5.N.b.3.  ALLENROLFEA OCCIDENTALIS SHRUBLAND ALLIANCE

Allenrolfea occidentalis / Atriplex gardneri Shrubland

Allenrolfea occidentalis Shrubland

III.A.5.N.b.1.  ATRIPLEX (LENTIFORMIS, POLYCARPA) SHRUBLAND ALLIANCE

Atriplex (lentiformis, polycarpa) Shrubland Alliance

III.A.5.N.b.6.  ATRIPLEX CANESCENS SHRUBLAND ALLIANCE

Atriplex canescens - Artemisia tridentata Shrubland

Atriplex canescens - Ephedra viridis Shrubland

Atriplex canescens - Krascheninnikovia lanata Shrubland

Atriplex canescens / Bouteloua gracilis Shrubland

Atriplex canescens / Calycoseris parryi Shrubland

Atriplex canescens / Pleuraphis jamesii Shrubland

Atriplex canescens / Sporobolus airoides Shrubland

Atriplex canescens Shrubland

III.A.5.N.b.7.  ATRIPLEX CONFERTIFOLIA SHRUBLAND ALLIANCE

Atriplex confertifolia - Atriplex polycarpa Shrubland

Atriplex confertifolia - Ephedra nevadensis Shrubland

Atriplex confertifolia - Krascheninnikovia lanata Shrubland

Atriplex confertifolia - Lycium andersonii Shrubland

Atriplex confertifolia - Lycium pallidum / Mirabilis pudica Shrubland

Atriplex confertifolia - Lycium shockleyi Shrubland

Atriplex confertifolia - Picrothamnus desertorum / Achnatherum hymenoides Shrubland

Atriplex confertifolia - Picrothamnus desertorum / Krascheninnikovia lanata Shrubland

Atriplex confertifolia - Picrothamnus desertorum / Sarcobatus vermiculatus Shrubland

Atriplex confertifolia - Picrothamnus desertorum Shrubland

Atriplex confertifolia - Sarcobatus vermiculatus Shrubland

Atriplex confertifolia / Achnatherum hymenoides Shrubland

Atriplex confertifolia / Elymus elymoides Shrubland

Atriplex confertifolia / Hesperostipa comata Shrubland

Atriplex confertifolia / Kochia americana Shrubland

Atriplex confertifolia / Leymus salinus Shrubland

Atriplex confertifolia / Pleuraphis jamesii Shrubland

Atriplex confertifolia Great Basin Shrubland

Atriplex confertifolia Wyoming Basins Shrubland

III.A.5.N.b.400.  ATRIPLEX PARRYI SHRUBLAND ALLIANCE

Atriplex parryi Shrubland Alliance

III.A.5.N.b.2.  ATRIPLEX SPINIFERA SHRUBLAND ALLIANCE

Atriplex spinifera Shrubland Alliance

III.A.5.N.b.11.  COLEOGYNE RAMOSISSIMA SHRUBLAND ALLIANCE

Coleogyne ramosissima - Eriogonum fasciculatum Shrubland

Coleogyne ramosissima - Purshia stansburniana Shrubland

Coleogyne ramosissima - Thamnosma montana Shrubland

Coleogyne ramosissima / Pleuraphis jamesii Shrubland

Coleogyne ramosissima Shrubland

III.A.5.N.b.4.  ENCELIA FARINOSA SHRUBLAND ALLIANCE

Encelia farinosa - Ephedra nevadensis - Ephedra viridis Shrubland

Encelia farinosa Shrubland

III.A.5.N.b.5.  ERIOGONUM FASCICULATUM SHRUBLAND ALLIANCE

Eriogonum fasciculatum - Purshia glandulosa Shrubland

Eriogonum fasciculatum Rock Outcrop Shrubland

Eriogonum fasciculatum Shrubland

III.A.5.N.b.401.  VIGUIERA PARISHII SHRUBLAND ALLIANCE

Viguiera parishii Shrubland Alliance

III.A.5.N.c.  Succulent extremely xeromorphic evergreen shrubland
III.A.5.N.c.2.  NOLINA BIGELOVII SHRUBLAND ALLIANCE

Nolina (bigelovii, parryi) Shrubland Alliance

III.A.5.N.c.3.  OPUNTIA BIGELOVII SHRUBLAND ALLIANCE

Opuntia bigelovii Shrubland Alliance

III.A.5.N.c.9.  PARKINSONIA MICROPHYLLA SHRUBLAND ALLIANCE

Parkinsonia microphylla - Larrea tridentata Shrubland

III.A.5.N.c.7.  YUCCA SCHIDIGERA SHRUBLAND ALLIANCE

Yucca schidigera Shrubland Alliance

III.A.5.N.e.  Extremely xeromorphic evergreen shrubland with a sparse tree layer
III.A.5.N.e.1.  YUCCA BREVIFOLIA WOODED SHRUBLAND ALLIANCE

Yucca brevifolia - Juniperus osteosperma / Artemisia tridentata Wooded Shrubland

Yucca brevifolia Wooded Shrubland Alliance

III.B.2.N.a.  Temperate cold-deciduous shrubland
III.B.2.N.a.23.  AMELANCHIER UTAHENSIS SHRUBLAND ALLIANCE

Amelanchier utahensis - Cercocarpus montanus Shrubland

Amelanchier utahensis Shrubland

III.B.2.N.a.3.  CERCOCARPUS MONTANUS SHRUBLAND ALLIANCE

Cercocarpus montanus / Elymus lanceolatus ssp. lanceolatus Shrubland

Cercocarpus montanus / Pseudoroegneria spicata Shrubland

III.B.2.N.a.27.  QUERCUS GAMBELII SHRUBLAND ALLIANCE

Quercus gambelii - Cercocarpus montanus / Carex geyeri Shrubland

Quercus gambelii / Amelanchier alnifolia Shrubland

Quercus gambelii / Amelanchier utahensis Shrubland

Quercus gambelii / Artemisia tridentata Shrubland

Quercus gambelii / Symphoricarpos oreophilus Shrubland

III.B.2.N.c.  Intermittently flooded cold-deciduous shrubland
III.B.2.N.c.7.  RHUS TRILOBATA INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE

Rhus trilobata - Salix exigua Shrubland

III.B.2.N.c.10.  SUAEDA MOQUINII INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE

Suaeda moquinii Shrubland

III.B.2.N.d.  Temporarily flooded cold-deciduous shrubland
III.B.2.N.d.26.  BETULA OCCIDENTALIS TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Betula occidentalis / Cornus sericea Shrubland

Betula occidentalis / Maianthemum stellatum Shrubland

III.B.2.N.d.27.  CORNUS SERICEA TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Cornus sericea Shrubland

III.B.2.N.d.17.  DASIPHORA FRUTICOSA TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Dasiphora fruticosa ssp. floribunda Shrubland [Placeholder]

III.B.2.N.d.28.  FORESTIERA PUBESCENS TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Forestiera pubescens Shrubland

III.B.2.N.d.18.  ROSA WOODSII TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Rosa woodsii Shrubland

III.B.2.N.d.6.  SALIX (EXIGUA, INTERIOR) TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Salix exigua / Barren Shrubland

Salix exigua / Mesic Graminoids Shrubland

III.B.2.N.d.31.  SALIX BOOTHII TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Salix boothii / Mesic Forbs Shrubland

III.B.2.N.d.34.  SALIX GEYERIANA TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Salix geyeriana / Mesic Graminoids Shrubland

III.B.2.N.d.36.  SALIX LASIOLEPIS TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Salix lasiolepis / Barren Ground Shrubland

Salix lasiolepis / Rosa woodsii / Mixed Herbs Shrubland

III.B.2.N.d.400.  SALIX LEMMONII TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Salix lemmonii / Mesic-Tall Forb Shrubland

Salix lemmonii Bench Shrubland

III.B.2.N.d.37.  SALIX LIGULIFOLIA TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Salix ligulifolia Shrubland

III.B.2.N.d.39.  SALIX LUTEA TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Salix lutea / Mesic Forb Shrubland

III.B.2.N.d.19.  SHEPHERDIA ARGENTEA TEMPORARILY FLOODED SHRUBLAND ALLIANCE

Shepherdia argentea Shrubland

III.B.2.N.e.  Seasonally flooded cold-deciduous shrubland
III.B.2.N.e.11.  BETULA OCCIDENTALIS SEASONALLY FLOODED SHRUBLAND ALLIANCE

Betula occidentalis Shrubland

III.B.2.N.e.22.  SALIX LUTEA SEASONALLY FLOODED SHRUBLAND ALLIANCE

Salix lutea / Carex utriculata Shrubland

III.B.3.N.a.  Extremely xeromorphic deciduous subdesert shrubland without succulents
III.B.3.N.a.9.  ACACIA GREGGII SHRUBLAND ALLIANCE

Acacia greggii - Parkinsonia microphylla Shrubland

III.B.3.N.a.11.  GRAYIA SPINOSA SHRUBLAND ALLIANCE

Grayia spinosa - Menodora spinescens Shrubland

Grayia spinosa - Prunus andersonii Shrubland

Grayia spinosa / Achnatherum hymenoides Shrubland

Grayia spinosa / Artemisia nova / Achnatherum speciosum Shrubland

Grayia spinosa / Picrothamnus desertorum Shrubland

III.B.3.N.a.400.  HYMENOCLEA SALSOLA SHRUBLAND ALLIANCE

Hymenoclea salsola - (Ambrosia eriocentra) Shrubland

Hymenoclea salsola - Salazaria mexicana Shrubland

III.B.3.N.a.401.  MENODORA SPINESCENS SHRUBLAND ALLIANCE

Menodora spinescens Shrubland Alliance

III.B.3.N.a.4.  PROSOPIS GLANDULOSA SHRUBLAND ALLIANCE

Prosopis glandulosa var. torreyana Shrubland

III.B.3.N.a.12.  PSOROTHAMNUS POLYDENIUS SHRUBLAND ALLIANCE

Psorothamnus polydenius var. polydenius / Achnatherum hymenoides Shrubland

III.B.3.N.a.14.  SARCOBATUS VERMICULATUS SHRUBLAND ALLIANCE

Sarcobatus vermiculatus Dune Shrubland

III.B.3.N.b.  Intermittently flooded extremely xeromorphic deciduous subdesert shrubland
III.B.3.N.b.1.  CHILOPSIS LINEARIS INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE

Chilopsis linearis Shrubland

III.B.3.N.b.2.  GRAYIA SPINOSA INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE

Grayia spinosa - Lycium andersonii Shrubland

Grayia spinosa - Lycium pallidum Shrubland

III.B.3.N.b.400.  PRUNUS FASCICULATA INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE

Prunus fasciculata Shrubland [Placeholder]

III.B.3.N.b.401.  PSOROTHAMNUS SPINOSUS INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE

Psorothamnus spinosus Shrubland [Placeholder]

III.B.3.N.b.3.  SARCOBATUS VERMICULATUS INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE

Sarcobatus vermiculatus - Atriplex parryi / Distichlis spicata Shrubland

Sarcobatus vermiculatus - Psorothamnus polydenius Shrubland

Sarcobatus vermiculatus / Achnatherum hymenoides Shrubland

Sarcobatus vermiculatus / Atriplex confertifolia - (Picrothamnus desertorum, Suaeda moquinii) Shrubland

Sarcobatus vermiculatus / Atriplex gardneri Shrubland

Sarcobatus vermiculatus / Distichlis spicata Shrubland

Sarcobatus vermiculatus / Elymus elymoides Shrubland

Sarcobatus vermiculatus / Ericameria nauseosa Shrubland

Sarcobatus vermiculatus / Suaeda moquinii Shrubland

Sarcobatus vermiculatus Shrubland

III.C.1.N.b.  Mixed evergreen - drought-deciduous shrubland with succulents
III.C.1.N.b.101.  COLUBRINA ELLIPTICA SHRUBLAND ALLIANCE

Colubrina elliptica - Stenocereus peruvianus - Plumeria tuberculata - Neea shaferi - Capparis ferruginea Shrubland

III.C.3.N.b.  Mixed evergreen - deciduous subdesert shrubland
III.C.3.N.b.1.  GRAYIA SPINOSA - EPHEDRA VIRIDIS SHRUBLAND ALLIANCE

Grayia spinosa - Ephedra viridis Shrubland

IV.A.1.N.a.  Caespitose needle-leaved or microphyllous evergreen dwarf-shrubland
IV.A.1.N.a.13.  ARTEMISIA ARBUSCULA DWARF-SHRUBLAND ALLIANCE

Artemisia arbuscula ssp. longiloba Dwarf-shrubland

IV.A.2.N.a.  Extremely xeromorphic evergreen subdesert dwarf-shrubland
IV.A.2.N.a.6.  AMBROSIA DUMOSA DWARF-SHRUBLAND ALLIANCE

Ambrosia dumosa / Pleuraphis rigida Dwarf-shrubland

IV.A.2.N.a.9.  ARTEMISIA NOVA DWARF-SHRUBLAND ALLIANCE

Artemisa nova - Ericameria nana Dwarf-shrubland

Artemisia nova / Achnatherum hymenoides Dwarf-shrubland

Artemisia nova / Elymus elymoides Dwarf-shrubland

Artemisia nova / Hesperostipa comata Dwarf-shrubland

Artemisia nova / Pleuraphis jamesii Dwarf-shrubland

Artemisia nova / Pseudoroegneria spicata Dwarf-shrubland

Artemisia nova Dwarf-shrubland

IV.A.2.N.a.8.  KRASCHENINNIKOVIA LANATA DWARF-SHRUBLAND ALLIANCE

Krascheninnikovia lanata / Achnatherum hymenoides Dwarf-shrubland

Krascheninnikovia lanata / Pleuraphis jamesii Dwarf-shrubland

Krascheninnikovia lanata Dwarf-shrubland [Placeholder]

IV.A.2.N.b.  Facultatively deciduous subdesert dwarf-shrubland
IV.A.2.N.b.2.  ATRIPLEX CORRUGATA DWARF-SHRUBLAND ALLIANCE

Atriplex corrugata Dwarf-shrubland

IV.A.2.N.b.3.  ATRIPLEX GARDNERI DWARF-SHRUBLAND ALLIANCE

Atriplex gardneri / Pleuraphis jamesii Dwarf-shrubland

Atriplex gardneri / Xylorhiza venusta Dwarf-shrubland

Atriplex gardneri Dwarf-shrubland

IV.B.2.N.d.  Saturated cold-deciduous dwarf-shrubland
IV.B.2.N.d.3.  SALIX ARCTICA SATURATED DWARF-SHRUBLAND ALLIANCE

Salix arctica / Caltha leptosepala Dwarf-shrubland

IV.B.3.N.a.  Extremely xeromorphic deciduous subdesert dwarf-shrubland without succulents
IV.B.3.N.a.1.  ERIOGONUM CORYMBOSUM DWARF-SHRUBLAND ALLIANCE

Eriogonum corymbosum / Leymus salinus Dwarf-shrubland

IV.B.3.N.a.3.  PICROTHAMNUS DESERTORUM DWARF-SHRUBLAND ALLIANCE

Picrothamnus desertorum Dwarf-shrubland

V.A.5.N.c.  Medium-tall sod temperate or subpolar grassland
V.A.5.N.c.27.  PASCOPYRUM SMITHII HERBACEOUS ALLIANCE

Pascopyrum smithii Herbaceous Vegetation

V.A.5.N.d.  Medium-tall bunch temperate or subpolar grassland
V.A.5.N.d.19.  ACHNATHERUM HYMENOIDES HERBACEOUS ALLIANCE

Achnatherum hymenoides - Sporobolus contractus Herbaceous Vegetation

V.A.5.N.d.403.  ACHNATHERUM LETTERMANII HERBACEOUS ALLIANCE

Achnatherum lettermanii - Oxytropis oreophila Herbaceous Vegetation

V.A.5.N.d.400.  BROMUS INERMIS SEMI-NATURAL HERBACEOUS ALLIANCE

Bromus inermis - (Pascopyrum smithii) Semi-natural Herbaceous Vegetation

V.A.5.N.d.27.  HESPEROSTIPA COMATA BUNCH HERBACEOUS ALLIANCE

Hesperostipa comata Great Basin Herbaceous Vegetation

V.A.5.N.d.3.  PLEURAPHIS RIGIDA HERBACEOUS ALLIANCE

Pleuraphis rigida Herbaceous Alliance

V.A.5.N.d.20.  POA FENDLERIANA HERBACEOUS ALLIANCE

Poa fendleriana ssp. fendleriana Herbaceous Vegetation

V.A.5.N.d.22.  PSEUDOROEGNERIA SPICATA HERBACEOUS ALLIANCE

Pseudoroegneria spicata - Poa secunda Herbaceous Vegetation

V.A.5.N.d.24.  SPOROBOLUS AIROIDES HERBACEOUS ALLIANCE

Sporobolus airoides Southern Plains Herbaceous Vegetation

V.A.5.N.e.  Short sod temperate or subpolar grassland
V.A.5.N.e.13.  CAREX DOUGLASII HERBACEOUS ALLIANCE

Carex douglasii Herbaceous Vegetation

V.A.5.N.e.14.  PLEURAPHIS JAMESII HERBACEOUS ALLIANCE

Pleuraphis jamesii Herbaceous Vegetation

V.A.5.N.f.  Short bunch temperate or subpolar grassland
V.A.5.N.f.2.  ACHNATHERUM SPECIOSUM HERBACEOUS ALLIANCE

Achnatherum speciosum Herbaceous Alliance

V.A.5.N.g.  Short alpine or subalpine sod grassland
V.A.5.N.g.17.  CAREX VERNACULA HERBACEOUS ALLIANCE

Carex vernacula - Poa fendleriana Herbaceous Vegetation

V.A.5.N.g.18.  PHLEUM ALPINUM HERBACEOUS ALLIANCE

Phleum alpinum - Achillea millefolium Herbaceous Vegetation

V.A.5.N.h.  Short alpine or subalpine dry bunch grassland
V.A.5.N.h.7.  AGROSTIS VARIABILIS HERBACEOUS ALLIANCE

Agrostis variabilis Herbaceous Vegetation

V.A.5.N.h.3.  CAREX STRAMINIFORMIS HERBACEOUS ALLIANCE

Carex straminiformis Herbaceous Vegetation

V.A.5.N.i.  Intermittently flooded temperate or subpolar grassland
V.A.5.N.i.5.  DISTICHLIS SPICATA INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE

Distichlis spicata - (Scirpus nevadensis) Herbaceous Vegetation

Distichlis spicata - Lepidium perfoliatum Herbaceous Vegetation

Distichlis spicata Herbaceous Vegetation

Distichlis spicata Mixed Herb Herbaceous Vegetation

V.A.5.N.i.7.  MUHLENBERGIA ASPERIFOLIA INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE

Muhlenbergia asperifolia Herbaceous Vegetation

V.A.5.N.i.4.  SPOROBOLUS AIROIDES INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE

Sporobolus airoides - Distichlis spicata Herbaceous Vegetation

V.A.5.N.j.  Temporarily flooded temperate or subpolar grassland
V.A.5.N.j.22.  HORDEUM JUBATUM TEMPORARILY FLOODED HERBACEOUS ALLIANCE

Hordeum jubatum Herbaceous Vegetation

V.A.5.N.j.17.  LEYMUS TRITICOIDES TEMPORARILY FLOODED HERBACEOUS ALLIANCE

Leymus triticoides - Carex spp. Herbaceous Vegetation

V.A.5.N.k.  Seasonally flooded temperate or subpolar grassland
V.A.5.N.k.42.  CAREX (ROSTRATA, UTRICULATA) SEASONALLY FLOODED HERBACEOUS ALLIANCE

Carex utriculata Herbaceous Vegetation

V.A.5.N.k.43.  CAREX AQUATILIS SEASONALLY FLOODED HERBACEOUS ALLIANCE

Carex aquatilis Herbaceous Vegetation

V.A.5.N.k.56.  CAREX NEBRASCENSIS SEASONALLY FLOODED HERBACEOUS ALLIANCE

Carex nebrascensis Herbaceous Vegetation

V.A.5.N.k.47.  DESCHAMPSIA CAESPITOSA SEASONALLY FLOODED HERBACEOUS ALLIANCE

Deschampsia caespitosa Herbaceous Vegetation

V.A.5.N.k.10.  ELEOCHARIS (MONTEVIDENSIS, PALUSTRIS, QUINQUEFLORA) SEASONALLY FLOODED HERBACEOUS ALLIANCE

Eleocharis (montevidensis, palustris, quinqueflora) Seasonally Flooded Herbaceous Alliance

V.A.5.N.k.60.  ELEOCHARIS ACICULARIS SEASONALLY FLOODED HERBACEOUS ALLIANCE

Eleocharis acicularis Herbaceous Vegetation

V.A.5.N.k.61.  ELEOCHARIS PALUSTRIS SEASONALLY FLOODED HERBACEOUS ALLIANCE

Eleocharis palustris - Distichlis spicata Herbaceous Vegetation

Eleocharis palustris - Juncus balticus Herbaceous Vegetation

Eleocharis palustris Herbaceous Vegetation

V.A.5.N.k.62.  ELEOCHARIS QUINQUEFLORA SEASONALLY FLOODED HERBACEOUS ALLIANCE

Eleocharis quinqueflora - Carex scopulorum Herbaceous Vegetation

V.A.5.N.k.13.  JUNCUS BALTICUS SEASONALLY FLOODED HERBACEOUS ALLIANCE

Juncus balticus - Carex rossii Herbaceous Vegetation

Juncus balticus Herbaceous Vegetation

V.A.5.N.k.20.  PHALARIS ARUNDINACEA SEASONALLY FLOODED HERBACEOUS ALLIANCE

Phalaris arundinacea Western Herbaceous Vegetation

V.A.5.N.k.21.  POA PRATENSIS SEMI-NATURAL SEASONALLY FLOODED HERBACEOUS ALLIANCE

Poa pratensis Semi-natural Seasonally Flooded Herbaceous Alliance

V.A.5.N.k.49.  POA SECUNDA SEASONALLY FLOODED HERBACEOUS ALLIANCE

Poa secunda - Muhlenbergia richardsonis Herbaceous Vegetation

Poa secunda Herbaceous Vegetation

V.A.5.N.k.46.  SPARTINA GRACILIS SEASONALLY FLOODED HERBACEOUS ALLIANCE

Spartina gracilis Herbaceous Vegetation

V.A.5.N.k.31.  TYPHA DOMINGENSIS SEASONALLY FLOODED TEMPERATE HERBACEOUS ALLIANCE

Typha domingensis Western Herbaceous Vegetation

V.A.5.N.l.  Semipermanently flooded temperate or subpolar grassland
V.A.5.N.l.4.  PHRAGMITES AUSTRALIS SEMIPERMANENTLY FLOODED HERBACEOUS ALLIANCE

Phragmites australis Western North America Temperate Semi-natural Herbaceous Vegetation

V.A.5.N.l.16.  SCHOENOPLECTUS ACUTUS - (SCHOENOPLECTUS TABERNAEMONTANI) SEMIPERMANENTLY FLOODED HERBACEOUS ALLIANCE

Schoenoplectus acutus Herbaceous Vegetation

Schoenoplectus tabernaemontani Temperate Herbaceous Vegetation

V.A.5.N.l.5.  SCHOENOPLECTUS AMERICANUS SEMIPERMANENTLY FLOODED HERBACEOUS ALLIANCE

Schoenoplectus americanus - Eleocharis palustris Herbaceous Vegetation

V.A.5.N.l.17.  SCHOENOPLECTUS MARITIMUS SEMIPERMANENTLY FLOODED HERBACEOUS ALLIANCE

Schoenoplectus maritimus Herbaceous Vegetation

V.A.5.N.l.6.  SCHOENOPLECTUS PUNGENS SEMIPERMANENTLY FLOODED HERBACEOUS ALLIANCE

Schoenoplectus pungens Herbaceous Vegetation

V.A.5.N.l.9.  TYPHA (ANGUSTIFOLIA, LATIFOLIA) - (SCHOENOPLECTUS SPP.) SEMIPERMANENTLY FLOODED HERBACEOUS ALLIANCE

Typha latifolia Western Herbaceous Vegetation

V.A.5.N.m.  Saturated temperate or subpolar grassland
V.A.5.N.m.23.  CAREX SIMULATA SATURATED HERBACEOUS ALLIANCE

Carex simulata Herbaceous Vegetation

V.A.6.N.f.  Medium-tall temperate or subpolar grassland with a sparse needle-leaved evergreen or mixed tree layer
V.A.6.N.f.404.  YUCCA BREVIFOLIA WOODED HERBACEOUS ALLIANCE

Yucca brevifolia / Pleuraphis rigida Wooded Herbaceous Vegetation

V.A.7.N.b.  Tall temperate grassland with a sparse microphyllous evergreen shrub layer
V.A.7.N.b.1.  ARTEMISIA TRIDENTATA SHRUB TALL HERBACEOUS ALLIANCE

Artemisia tridentata / Leymus cinereus Shrub Herbaceous Vegetation

V.A.7.N.e.  Medium-tall temperate or subpolar grassland with a sparse needle-leaved or microphyllous evergreen shrub layer
V.A.7.N.e.1.  ARTEMISIA TRIDENTATA SHRUB HERBACEOUS ALLIANCE

Artemisia tridentata / Festuca idahoensis Shrub Herbaceous Vegetation

V.A.7.N.e.2.  ARTEMISIA TRIDENTATA SSP. TRIDENTATA SHRUB HERBACEOUS ALLIANCE

Artemisia tridentata ssp. tridentata / Pseudoroegneria spicata Shrub Herbaceous Vegetation

V.A.7.N.e.6.  ARTEMISIA TRIDENTATA SSP. VASEYANA SHRUB HERBACEOUS ALLIANCE

Artemisia tridentata ssp. vaseyana / Festuca idahoensis Shrub Herbaceous Vegetation

V.A.7.N.e.7.  ARTEMISIA TRIDENTATA SSP. WYOMINGENSIS SHRUB HERBACEOUS ALLIANCE

Artemisia tridentata ssp. wyomingensis / Pseudoroegneria spicata Shrub Herbaceous Vegetation

V.A.7.N.e.9.  PLEURAPHIS RIGIDA / GUTIERREZIA SAROTHRAE SHRUB HERBACEOUS ALLIANCE

Gutierrezia sarothrae / Pleuraphis rigida Shrub Herbaceous Vegetation

V.A.7.N.h.  Medium-tall temperate grassland with a sparse xeromorphic (often thorny) shrub layer
V.A.7.N.h.5.  ACHNATHERUM HYMENOIDES SHRUB HERBACEOUS ALLIANCE

Ephedra viridis / Achnatherum hymenoides - Bouteloua gracilis Shrub Herbaceous Vegetation

Ephedra viridis / Achnatherum hymenoides - Sporobolus cryptandrus Shrub Herbaceous Vegetation

V.A.7.N.h.1.  PLEURAPHIS RIGIDA SHRUB HERBACEOUS ALLIANCE

Pleuraphis rigida Shrub Herbaceous Alliance

V.A.7.N.m.  Short temperate or subpolar grassland with a sparse xeromorphic (evergreen and/or deciduous) shrub layer
V.A.7.N.m.2.  ACHNATHERUM SPECIOSUM SHRUB HERBACEOUS ALLIANCE

Achnatherum speciosum Shrub Herbaceous Alliance

V.A.8.N.a.  Short temperate or subpolar lowland grassland with a sparse needle-leaved or microphyllous dwarf-shrub layer
V.A.8.N.a.2.  ARTEMISIA ARBUSCULA DWARF-SHRUB HERBACEOUS ALLIANCE

Artemisia arbuscula / Achnatherum thurberianum Dwarf-shrub Herbaceous Vegetation

Artemisia arbuscula / Festuca idahoensis Dwarf-shrub Herbaceous Vegetation

Artemisia arbuscula / Poa secunda Dwarf-shrub Herbaceous Vegetation

Artemisia arbuscula / Pseudoroegneria spicata Dwarf-shrub Herbaceous Vegetation

V.B.2.N.b.  Low temperate or subpolar perennial forb vegetation
V.B.2.N.b.34.  GEUM ROSSII HERBACEOUS ALLIANCE

Geum rossii Herbaceous Vegetation

V.B.2.N.b.40.  PHLOX PULVINATA HERBACEOUS ALLIANCE

Phlox pulvinata Herbaeous Vegetation [Placeholder]

V.B.2.N.d.  Temporarily flooded temperate perennial forb vegetation
V.B.2.N.d.9.  MIMULUS PRIMULOIDES TEMPORARILY FLOODED HERBACEOUS ALLIANCE

Mimulus primuloides - Carex scopulorum Herbaceous Vegetation

V.B.2.N.e.  Semipermanently flooded temperate perennial forb vegetation
V.B.2.N.e.400.  EQUISETUM (ARVENSE, VARIEGATUM) SEMIPERMANENTLY FLOODED HERBACEOUS ALLIANCE

Equisetum (arvense, variegatum) Herbaceous Vegetation

V.B.2.N.f.  Saturated temperate perennial forb vegetation
V.B.2.N.f.401.  DODECATHEON REDOLENS SATURATED HERBACEOUS ALLIANCE

Dodecatheon redolens - Aquilegia formosa Herbaceous Vegetation

V.C.2.N.a.  Permanently flooded temperate or subpolar hydromorphic rooted vegetation
V.C.2.N.a.23.  (POTAMOGETON DIVERSIFOLIUS, STUCKENIA FILIFORMIS) PERMANENTLY FLOODED HERBACEOUS ALLIANCE

Stuckenia filiformis Herbaceous Vegetation

V.C.2.N.a.1.  AZOLLA (FILICULOIDES, MEXICANA) PERMANENTLY FLOODED HERBACEOUS ALLIANCE

Azolla (filiculoides, mexicana) Permanently Flooded Herbaceous Alliance

V.C.2.N.a.403.  BACOPA EISENII PERMANENTLY FLOODED HERBACEOUS ALLIANCE

Bacopa eisenii Herbaceous Vegetation

V.C.2.N.a.7.  LEMNA SPP. PERMANENTLY FLOODED HERBACEOUS ALLIANCE

Lemna spp. Permanently Flooded Herbaceous Alliance

V.C.2.N.a.22.  POLYGONUM AMPHIBIUM PERMANENTLY FLOODED HERBACEOUS ALLIANCE

Polygonum amphibium Permanently Flooded Herbaceous Alliance

V.C.2.N.a.15.  RUPPIA (CIRRHOSA, MARITIMA) PERMANENTLY FLOODED HERBACEOUS ALLIANCE

Ruppia (cirrhosa, maritima) Permanently Flooded Herbaceous Alliance

V.D.2.N.d.  Short temperate annual grassland
V.D.2.N.d.2.  BROMUS TECTORUM SEMI-NATURAL HERBACEOUS ALLIANCE

Bromus tectorum Semi-natural Herbaceous Alliance

V.D.2.N.h.  Seasonally flooded temperate annual forb vegetation
V.D.2.N.h.2.  SALICORNIA RUBRA SEASONALLY FLOODED HERBACEOUS ALLIANCE

Salicornia rubra Herbaceous Vegetation

VII.B.2.N.c.  Cobble/gravel flats and ridges
VII.B.2.N.c.402.  IVESIA CRYPTOCAULIS SPARSELY VEGETATED ALLIANCE

Ivesia cryptocaulis Alpine Sparse Vegetation

VII.C.1.N.a.  Dunes with sparse herbaceous vegetation
VII.C.1.N.a.1.  ABRONIA VILLOSA SPARSELY VEGETATED ALLIANCE

Abronia villosa Sparsely Vegetated Alliance

VII.C.1.N.a.5.  ERIOGONUM DESERTICOLA SPARSELY VEGETATED ALLIANCE

Eriogonum deserticola Sand Dune Sparse Vegetation

VII.C.1.N.b.  Dunes with sparse woody vegetation
VII.C.1.N.b.401.  TETRADYMIA TETRAMERES SPARSELY VEGETATED ALLIANCE

Tetradymia tetrameres Dune Sparse Vegetation

VII.C.3.N.b.  Dry slopes
VII.C.3.N.b.401.  PINUS (PONDEROSA, JEFFREYI) SPARSE VEGETATION ALLIANCE

Pinus (ponderosa, jeffreyi) Sparse Vegetation




APPENDIX M.  Roles and responsibilities of Mojave Network Data Manager, park staff and investigators.

Data Manager

1. Write Data Management Plan for Mojave Network, including development of specific data management protocols.

2. All raw data (digital/electronic and hard copy files) collected during biological inventories and summary products entered and/or cataloged into the appropriate service-wide product on an annual basis.

3. All products cataloged into NPBib or Dataset Catalog archived for future acquisition on an annual basis.  Transfer/copy of digital products to CD-ROM and appropriate storage.

4. Collection, copying and organization of field forms or notebooks into a collection on an annual basis.  Storage and entry of collections into Dataset Catalog annually.  Annually deposit original field forms or notebooks, photographs or slides, to appropriate parks or approved repository.

5. Development of standardized field forms and protocols for data entry, database design and QA/QC procedures, including minimum accuracy standards, for non-GIS data collected during inventories.  (Use NPS I&M database template for GIS linked data and modified version of database template or other MS Access database for non-GIS linked data)

6. Documentation and cataloging of all GIS layers according to specifications provided in full study plan.  Provision of all non-sensitive GIS layers and associated metatdata and legends to the Desert Managers Group for posting to the Mojave Ecosystem website.

7. Development of protocols for collection of GIS data layers and FGDC compliant metadata by park staff and researchers conducting field studies.

8. Development of protocols for collection and recording of voucher data by field investigators and coordination of voucher specimen data entry into NPSpecies.

9. Review of park data mining efforts and existing NPS databases including NPSpecies, NPBib and Dataset Catalog.  Ensure legacy data acquired during data mining activities has been cataloged and organize data similarly to newly acquired data.  Assist parks that have not completed data mining activities and population of appropriate NPS databases to complete this task.

10. Provide original copies of all non-digital products to the appropriate park. Provide original copies of all digital products to the appropriate park, Network Inventory Coordinator Regional I&M Coordinator, and service-wide Inventory Coordinator annually.
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11. Provide support and database training for field investigators and park level data managers related to service-wide databases including NPSpecies and Dataset Catalog and metadata software (SMMS) as appropriate.

12. Act as a clearinghouse for Mojave Network inventory data (primarily non-GIS) and facilitate data sharing among park staff, field investigators, the Desert Managers Group and other federal, state and local agencies and the public.

Park Staff

1. Act as point contact and facilitate communication between field investigators and data manager.

2. Isue and coordinate Research and Collecting Permits and Investigators Annual Reports (IAR) for each inventory project.

3. Familiarity with standard field forms, protocols and data management requirements developed for each project and communication of these requirements to field investigators.

4. Coordinate management and storage of master and archival data sets for each park and management and storage of hard copy files.

5. Provide input to data manager for development of field forms and variables, database design, standards issues, protocols, etc.

6. Provide oversight and coordinate logistics for field investigators working within each park.  Ensure adherence to scientific principles and established protocols, including Research and Collecting Permit regulations and conditions.

7. Annual collection of field forms, digital data, summary reports, voucher data, etc. from field investigators annually and submission to data manager for entry into the appropriate service-wide product.

8. Annual collection of original hard copy files from data manager after entry into the appropriate service-wide product by data manager.

9. Annual collection of voucher specimens, their derivatives, and associated records from field investigators for submission to appropriate park museum collection or an approved museum repository.
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10. Facilitate transfer of legacy data from data mining efforts to data manager and continued effort toward completion data mining activities.

11. Integration of legacy data and inventory field data (spatial) into GIS Theme Manager.

12. Entry or migration of data collected for voucher specimens into ANCS+.

13. Assist with the development of educational materials such as abbreviated methods and look-up guides for field investigators and interpretive displays for the public.

Field Investigators

1. Knowledge of and adherence to all NPS requirements for conducting biological inventories including use of standard field forms, sampling protocols, data management requirements and all Research and Collecting Permit regulations and conditions.

2. Coordination with park staff to finalize inventory projects including design of sampling grid (grid cell size) delineation of priority sampling areas, stratification, etc.

3. Maintain concise explanatory documentation of all deviations from procedures developed for the Mojave Network Inventory Study Plan.

4. Coordinate changes to data structure and field data forms with data manager.

5. Entry of data into service-wide I&M databases including NPSpecies and Dataset Catalog and submission to park staff on an annual basis.

6. Submission of field forms, notebooks, digital data, summary reports, GIS layers and associated metadata to park staff on an annual basis.

7. Proper curing, storage and documentation of voucher specimens.

8. Submission of voucher specimens, their derivatives, and associated records to park staff for curation in appropriate park museum collection or an approved museum repository.

9. Timely trip reports referencing important details of each field collection event and submission to park staff.

10. Supervise or carry out all analyses and reports on inventory data, store the results and make them available to users.  Create general Access tools (queries, reports) for reports and for users to access data.

APPENDIX N.  Description of NPS Servicewide Inventory and Monitoring Databases. 

This document was provided by the National Park Service Southeast Coastal Inventory and Monitoring Network Draft Study Plan (2000).  Although the example provided is not directly applicable it provides a useful and clear articulation of how these databases work together.

__________________________________________________________________________

September 29, 2000

Memorandum

To:

Regional I&M Coordinators

From:

Steven Fancy, Joe Gregson and Mark Wotawa; Servicewide I&M Program

Subject:
Update on Development of Data Management Tools Directly Related to the I&M Program

A major emphasis of the inventory and monitoring effort is to make information more readily available to decision makers and the public and to integrate natural resource information with other park operations such as interpretation and maintenance.  Considerable resources will be allocated for improved information management, and several tools are being developed to make information more readily available to park managers and others for planning, management, and decision-making.  This memo gives a brief overview of some of the development work now underway.  Please share it with anyone in your region that may be interested in these information management tools.

Synthesis:

Synthesis is an information management system for efficiently locating, organizing, integrating, and disseminating data and information.  Synthesis presents the user with a simple, graphical user interface that functions as a gateway to information that may be stored on local computers, networks, intranets, or the Internet.  From this single gateway, a user may view and integrate many types of information including text-based documents, photographic libraries, databases, spreadsheets, presentation graphics, geographic information system (GIS) data, bibliographies, Internet-based information, and decision support systems.  All of the databases listed below, including the NPBib, NPSpecies, Dataset Catalog, GIS Theme Manager, and the MS Access I&M Database Template, will operate as stand-alone applications or can be accessed through Synthesis.

The concept of building an NPS Enterprise system was tested at Petersburg National Battlefield, where many NPS units and partners cooperated to build a comprehensive information management system.  The two primary objectives for the “Petersburg Model” were to (1) develop a "one-stop shopping" information management model that could serve for all NPS units, and (2) demonstrate the effectiveness of Natural Resources, Cultural Resources, Information and Telecommunications Center, regional offices, park staff, and university partners working together. 
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Current Status:  Synthesis has been installed on individual computers and networks across the NPS.  The Synthesis team will continue to expand the software feature set, add more NPS units to the system, and develop a regional implementation.  A prototype intranet version of Synthesis may be accessed at: http://www1.nrintra.nps.gov/synthesis/synthdirect.htm.  Using the Synthesis interface, a user can now access over 480 MB of Petersburg-specific information, additional servicewide information, and directly access NPSpecies, custom CR-GIS MapObjects applications, the NPS GIS Theme Manager, ArcIMS, the internet, and a set of interpretive tools which include virtual walkthroughs.  Plans for FY01 include expanding the range of Synthesis-based interpretive tools and implementing the Petersburg Model at other NPS units.

Lead Contact: Bruce Nash

NPBib:


The Natural Resource Bibliography, NRBib, is being merged with several other NPS databases such as GeoBib and DeerBib to form a single bibliography known as NPBib.  The master version of NPBib will be a web-based application (programmed in Oracle) that will be linked to other Natural Resource applications such as NPSpecies, the Dataset Catalog, and the Investigator Annual Reports.  As with the other web-based applications described below, it will be possible to download a current version of NPBib for a park, network, region from the website and create a version in MS Access that can be used without an internet connection.  Various versions of NRBib that are now in ProCite will be transferred to the Oracle and Access versions of NPBib by June 2001, and the various versions in ProCite will no longer be supported or recommended.  (Note: The data structure for both the Access and Oracle versions will follow the ProCite data structure, so that it will be possible to import/export data among Oracle, Access, and Procite).  The NRPC is planning to have an initial web-based version with partial functionality and linked to NPSpecies available in January 2001 when the initial web version of NPSpecies is available.

After the current versions of NRBib are ported over to Oracle, references to computer data files, aerial photos, GIS themes, and other references to data sets will be moved from the bibliography to the Dataset Catalog by NRPC staff.

Lead Contact:  Marilyn Ostergren

NPSpecies:


As part of the planning for biological inventories, all 32 networks of parks are currently populating an initial MS Access version of NPSpecies and will be submitting it to the NRPC in October 2000.  These data will be ported over to Oracle by the NRPC during Fall 2000.  The goal is to have a password-protected, web-based version of NPSpecies available to a limited number of users in January 2001, and to have it linked to a web-based version of NPBib.  It will be possible to download a current version of NPSpecies for a park, network, or region from the website and create a version in MS Access that can then be modified by the user.  The web-based 
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version will be the master version and will be in active development over the next several years as the biological inventories proceed.  The initial version available in January 2001 is expected to contain many duplicate records, outdated species names, errors, and discrepancies, and it will take at least another year before the database can be relied upon for any preliminary analyses.  NPSpecies will not be available to the public until the data have been reviewed and edited.  Updated information can be obtained at the http://www.nature.nps.gov/npspp website.
Lead Contact:  Mark Wotawa

Dataset Catalog:


The I&M Dataset Catalog is a tool for keeping an inventory and providing abbreviated metadata about a variety of natural resource data sets, from physical files and photographs to digital scientific and spatial data.  The one-page input and report forms provide a straightforward way to document all types of resource data that may or may not have meet formal metadata standards.  As with other NRPC applications, the master version of the Dataset Catalog will be available through a website and will be linked to NPSpecies and NPBib, and it will also be possible to download a version in MS Access from the website.

A preliminary web version of the Dataset Catalog should be available by June 2001.  A beta version of the catalog in MS Access is currently available for parks that want to begin populating the database.  In the process of porting NRBib to Oracle, NRPC staff will move some records in NRBib that reference data sets rather than written documents to the Dataset Catalog.

Lead Contact:  Joe Gregson

GIS Theme Manager:


The GIS Theme Manager, previously known as the GIS Data Browser, is a GIS application in Arcview that makes natural resource information more available and useful to managers, interpreters, resource specialists, maintenance personnel, and others.  The Theme Manager can be used as a standalone application, or can be launched from within Synthesis.  It can also be used in conjunction with the MS Access I&M database described below as a means of organizing and displaying integrated natural resource information.  The Theme Manager has the full functionality and spatial data analysis capabilities of ArcView for those who routinely use GIS, but can also be used by someone with only a few hours of training to display integrated natural resource information for planning, park operations, and decision-making.

Lead Contacts: Joe Gregson, Mark Maloy

I&M Database Template:


The I&M Program is developing a demonstration of a relational database in MS Access for storing inventory and vital signs monitoring data (including raw data collected during field studies).  This relational Access database can be used as a standalone database or in conjunction with the GIS Theme Manager to enter, store, retrieve, and otherwise manage natural resource information.  After studying databases developed by Channel Islands NP, the Prairie Cluster 
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prototype, Organ Pipe Cactus NM, and Delaware Water Gap, we have developed a core database 

structure for inventory and monitoring data that can be modified and built upon by different parks and networks.  Data collected during biological inventories of birds, bats, vegetation, water quality, and other physical and biological resources could all be stored in this relational MS Access database, and the GIS Theme Manager can then be used to identify locations in a park where sampling has occurred.  Additionally, because the locations in the GIS application are linked to the Access table, it is possible to select a location on the map and the data stored in the Access tables will be displayed.  Networks will not be required to use this structure, but there will be many advantages for doing so, such as being able to use queries, data summary routines, reports, and modules developed by other networks or by the NRPC computer staff.


The current plan is to develop three versions of this I&M database by June 2001: (1) a simple version that shows the core table structure and relationships, with associated documentation on how the database would work (to be distributed by mid-October 2000); (2) a more detailed version that would include some lookup tables, data entry forms, queries, and reports; and (3) a full version that would provide an example of a database with a user interface, data entry forms with range checking, examples of queries that do preliminary analyses and graphing of data sets, and reports that could be incorporated into annual reports for a park or network.  The simple version has already been developed, and we are now in the process of writing documentation for it and getting it to work with the GIS Theme Manager before it is ready for distribution as an example of an integrated database.

Lead Contact:  Steven Fancy
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Integrating I&M Information Products: An Example (11/1/01)
There are currently 5 information products that are being developed to work together: NPSpecies, NPBib, Dataset Catalog, GIS Theme Manager and Synthesis.  Simply stated, the 5 information products were designed to store the following information:

NPBib






Dataset Catalog

Catalogs traditional bibliographic references:
Catalogs data products including:

Books






GIS files

Reports





Digital database files

Journal Articles




Digital spreadsheet files

Etc.






Aerial photos








Field forms of data, etc.

I&M Database Template

Can be customized to store field data of any type:

Biological

Soils

Water

Air

Geology

Etc.

NPSpecies

Species occurrence data:

Species lists

Species listed in references that are cataloged in NPBib

Vouchers (specimens) of species and their locations

Observations of species and their locations

GIS Theme Manager

Links to ARCVIEW GIS files

Synthesis

Customized links to files on a computer system

Even though these database products have a large geographic and temporal scope, and will contain large amounts of data, in practice, getting data into them should proceed in small, distinct pieces.  The following provides a simplified example of getting data into the suite of integrated products:
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Example Bird Survey

A park will be conducting a bird survey during the spring 2001.  Before going into the field, an ArcView GIS vegetation map and grid map are developed to randomly assign sample points.  They are both created to be compatible with the GIS Theme Manager.  An entry is made in the Dataset Catalog for both the vegetation map and the grid GIS products.  The Dataset Catalog is used to generate metadata that is submitted to the NPS metadata clearinghouse.  The GIS and metadata files are stored on a CD ROM.  The CD ROMs are marked with the Dataset Catalog ID number and archived as appropriate.  Copies of the GIS files are stored on a local PC and their locations are linked to the GIS Theme Manager.

With the appropriate maps in hand, the field ecologists head to the field and locate the sample points.  At each sample point they conduct a variable circular plot survey.  They record the data on hardcopy field forms.  At the end of the day, the data from the field forms are entered into the I&M Database Template and the field form is stored in a 3-ring binder.  A second person checks the entry of the data.  This process continues throughout the field season.

At the end of the field season an entry is made in the Dataset Catalog for the 3-ring binder of field forms.  The Dataset Catalog ID number is marked on the binder and it is archived as appropriate.  An entry is made in the Dataset Catalog for the I&M Database Template database.  The I&M Database Template file(s) are stored on a CD ROM.  The Dataset Catalog ID number is marked on the CD ROM and it is archived as appropriate.

Using the GIS Theme Manager, the observations in the I&M Database Template, the vegetation GIS map and the sample point grid GIS map are used to create an interpreted range map for each bird species.  An entry is made in the Dataset Catalog for each GIS range map.  The Dataset Catalog is used to generate FGDC compliant metadata and they are submitted to the NPS metadata clearinghouse.  The GIS and metadata files are stored on a CD ROM.  The CD ROM is marked with the Dataset Catalog ID number and archived as appropriate.  Copies of the GIS files are stored on a local PC and their locations are linked to the GIS Theme Manager.

Using the data in the I&M Database Template, an annual report is written to summarize the bird survey.  An appendix is included that lists all the bird species found during the survey.  An entry is made in NPBib for the annual report.  The appendix of bird species are entered into NPSpecies and linked to the NPBib entry.  The bird observation records and their locations in the I&M Database Template are converted to observation records in NPSpecies.

The data in the internet based Oracle database of NPSpecies, NPBib and the Catalog are downloaded into MS Access versions that are stored on the local PC.  The locations of each product on the local PC are linked to Synthesis

Appendix O.  Required information related to the collection of voucher specimens in the Mojave Inventory and Monitoring Network.

	Parameter
	Description
	ANCS+

(ANCS+ field name)
	NPSpecies

	Registration



	1.  Type of museum specimen

	Biology
	X (Class1)
	

	2.  Kingdom name
	Animalia or Plantae
	X (Class2)
	

	3.  Class or Division name
	Animalia - Enter Class name for subphylum Vertebrata
Plantae – Enter Division except for Anthophyta, enter Class Monocotyledoneae or Dicotyledoneae
	X (Class3)
	

	4.  Family name
	
	X (Class4)
	

	5.  Species
	Obtain from ITIS (NPSpecies).  Genus and Species are required. When applicable, enter Species modifier, Species authority, Species year, Subspecies, Subspecies authority, Variety, Variety authority, Variety year, Forma, Race or Clone, Forma, Race or Clone authority, Forma, Race or Clone year. When applicable, enter Descriptive name. Example:  Mimus polyglottus, nest (nest of a mockingbird)
	X

(SciName)
	X

(TSN or Standard Scientific Name)

	6.  Preferred Local Name
	If different from above.  Scientific name that was documented when the species was collected or observed OR common name
	
	X

	7.  Common Name
	Enter common name or alternative scientific name (NPSpecies only)
	X (ComName)
	X 

(Preferred Local Name)
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	Parameter
	Description
	ANCS+

(ANCS+ field name)
	NPSpecies

	Registration (Con’t)



	8.  Museum Catalog Number
	Provided or entered by each park.  NPSpecies: Identification number of voucher specimen.  ID number provided by the repository or park catalog number.
	    X (Catalog#)
	X (Voucher ID)

	9.  Museum Accession Number
	Provided or entered by each park
	    X (Access#)
	

	10.  Specimen Owner
	Enter the name of the person/institution (park code) that owns the specimen (in this case all NPS-owned).  Enter name (person/institution) of non-NPS repository if specimen is an Outgoing Loan.
	X

(Location)
	X

(Specimen Steward/ Repository)

	11.  Storage Location
	When applicable, enter specific location information, provided or entered by each Park.  Enter standardized physical storage location of the specimen, starting with the most general location and ending w/ the drawer, shelf, box, etc. location
	X

(Location)
	

	12.  Item Count 
	Enter number of single specimens or bulk specimens
	X (ItemCount)
	

	13.  Unit
	Specify a unit associated with the item count (each, bag, bottle, sheet, etc.)
	X (Unit)
	

	14.  Sensitivity Level
	Choose Public, NPS only or Park only
	
	X

	15.  Type Specimen
	Enter the type (allotype, holotype, etc.) or voucher.
	X (TypeSpecm)
	

	16.  Controlled Property
	If specimen is a type specimen then complete CtrlProp.
	X (CtrlProp)
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	Parameter
	Description
	ANCS+

(ANCS+ field name)
	NPSpecies

	Catalog



	17.  Collector
	Enter the full name of the person, last name first, who collected the specimen
	X

(Collector)
	X

(Collector)

	18.  Collector ID
	The original ID assigned to the voucher by the collector at the time of collection.
	
	X

	19.  Collection Number
	Enter the number the collector assigned to the specimen.
	X (Collect#)
	X

	20.  Collection Date
	Enter the numeric month, day and full year that the specimen was collected.  NPSpecies: Or the beginning date of a date-range if the exact date is unknown.
	X

 (CollDate)
	X

(Voucher Date)

	21.  Collection time 
	Time of observation or collection (24 hour clock)
	
	X

(Voucher Time)

	22.  Voucher End Date
	The end date of a date-range if the exact date that the voucher was collected is unknown.
	
	X

	23.  Voucher Type
	Enter specimen, image, audio recording or other
	
	X

	24.  Voucher Type Details
	
	
	X

	25.  Identified By
	Enter the full name, last name first, of the person who identified the specimen.  If you do not have an entry, enter Unknown.
	X

(IdentBy)
	

	26.  Date identified
	Enter the date of identification.  Enter the most complete date possible and the full year.
	X

(IdentDate)
	

	27.  Other Numbers
	Non-NPS repository catalog number
	X

(OtherNos)
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	Parameter
	Description
	ANCS+

(ANCS+ field name)
	NPSpecies

	Collection Site



	28.  Park Code
	Enter the appropriate 4-letter park code.
	X (Park)
	X

	29.  Locality
	Enter the name of the general area, location, or site from which the specimen was collected. Standard name provided or entered by each park.  NPSpecies:   Concise description of observation or collection site within the park, or location given on specimen label for historical specimens.
	X

(Locality)
	X

(Location Description)

	30.  County
	Enter the full name of the County in which the specimen was collected.
	X

(County)
	

	31.  State
	Enter the two-letter abbreviation of the state in which the specimen was collected.
	X

(State)
	

	32.  UTM Coordinates (X,Y)
	UTM X coordinate (easting) and UTM Y coordinate (northing) where collection was made)
	X 

(UTM Z/E/N)
	X

(UTM X and UTM Y)

	33.  UTM Zone
	UTM Zone of X and Y coordinates for the collection.
	X (UTM Z/E/N)
	X

	34.  Latitude
	Latitude in decimal degrees where collection was made.
	X
	X

	35.  Longitude
	Longitude in decimal degrees where the collection was made.
	X
	X

	36.  Collected in Park
	Yes, No, Unknown whether the voucher was collected inside the park boundary
	
	X

	37.  Datum
	Datum for UTM coordinates (eg. NAD27 or NAD83)
	
	X

	38.  Coordinate Error (meters)
	Estimated accuracy of the location coordinates in meters
	
	X
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	Parameter
	Description
	ANCS+

(ANCS+ field name)
	NPSpecies

	Biology



	39.  Elevation
	Enter elevation in meters for terrestrial collection sites.  Do not convert English measurements (Field contains space for both metric and English measurements)
	X

(Elevation)
	X

	40.  Elevation Units
	Units for elevation:  feet or meters
	X
	X

	41.  Habitat/Community
	Enter information about the ecological community type / habitat of the collection site. Include appropriate ICEC classification to association level.
	X

(Hab/Comm, Habitat)
	X

( Habitat

Description)

	42.  Slope
	Enter the percent slope at the site of collection.

Not required but encouraged entry.
	X

(Slope)
	

	43.  Aspect
	Enter the aspect at the site of collection.

Not required but encouraged entry.
	X

 (Aspect)
	

	44.  Threatened/Endangered Status
	Enter the federal status and date under the Endangered Species Act. Not required but encouraged entry.
	X

(Thrt/Endang, T/EDate)
	

	45.  Rarity
	Document the presence of a taxa on any other list denoting rarity in the area, such as regional, state, county, NPS, or park lists.  Not required but encouraged entry.
	X

(Rare)
	

	46.  Exotic/Native
	Enter whether the species is exotic or native.

Not required but encouraged entry.
	X

(Exotic/Ntve)
	

	47.  Age
	Enter the age of the specimen.


	X

(Age – memo)
	

	48.  Sex
	Enter the sex of the specimen as Male, Female or Unknown
	X

(Sex)
	

	49.  Comments
	Comments Field
	
	X

(Comments)


APPENDIX P.  Summary of individual park resources that may be available to the Mojave Network Inventory Project.

	Park
	Available Park Resources

	DEVA
	(  GIS data/gps support

(  No housing available in season; limited housing available off season

(  Camp ground facilities and back country camping available year-round

(  Water caching in remote locations

(  Park orientation and area map

(  Limited office space and computer access

(  Limited field assistance

( Curatorial assistance (cataloging, preparation, and storage) for collected    

   specimens and paper records/reports

	GRBA
	(  GIS data/gps support

(  Extremely limited housing available for long-term use only

(  Camp ground facilities and back country camping available year-round

(  Water caching in remote locations

(  Park orientation and area map

(  Limited office space and computer access

(  Limited field assistance

(  Access to hot shower on weekly basis

	JOTR
	(  GIS data/gps support

(  Housing (fire hall) available October through March

(  Camp ground facilities and back country camping available year-round

(  Pay showers and cheap housing available in surrounding community

(  Limited office space and computer access

(  Park orientation and area map

(  Water caching in remote locations

(  Limited field assistance

(  Potential transport of water/equipment to remote locations (winter only)

	LAME
	(  GIS data/gps support

(  Housing available in surrounding communities

(  Camp ground facilities and back country camping available year-round

(  Water caching/delivery to remote locations 

(  Park orientation and area map

(  Limited office space and computer access

(  Limited field assistance

(  Special transportation (ie. by boat)

	MANZ
	(  Limited camping available by special use permit

(  Park orientation and area map
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	MOJA
	(  GIS data/gps support

(  Housing possibly available through the Zzyzx – Soda Springs Desert Studies 

    Center

(  Camp ground facilities and back country camping available year-round

(  Limited office space and computer access

(  Park orientation and area map


PAGE  


iii

_1035297595.doc
[image: image1.png]EBIODIVERSITYH®N

INFORMATIONN

&0

YOd NOILVIDOSSV H








