Project Title: Herpetological Inventory in Hawaii Parks

Problem Statement:  In FY2000, National Park representatives in Hawaii formed a steering committee to identify inventory needs for Hawaii parks.  A workshop of taxonomic group specialists was held in January 2000.  Taxonomic group specialists provided input on inventory methods for Hawaii Parks. 

Following the workshop, the steering committee prioritized inventory needs for each park.  This inventory study plan for reptiles and amphibians in Hawaii National Parks is based on input from herpetologists and priority needs for each park. 

Establishment of terrestrial reptiles and amphibians in Hawaii has been through transport by humans for a variety of reasons, including deliberate introduction for food, as biocontrol agents, and for pets, and accidental introduction primarily via the nursery industry.  

Current interpretations are that all terrestrial reptiles and amphibians in Hawaii are alien (McKeown 1996), although two of the lizards were originally described as Hawaiian endemics (Stejneger, 1899; Werner, 1901).  Molecular taxonomic work on these two species needs to be conducted to finally settle their taxonomic status; however, this work is hampered by the extreme rarity of one of the species.

Basic herpetological inventories are needed in all Hawaii parks.  The steering committee ranked herpetological inventories as a consistently high priority for all parks.  Distributional knowledge is especially needed for a host of reptile and amphibian taxa that are invasive in native Hawaiian ecosystems and threaten to disrupt their normal function or reduce populations of native species.  Because the threats posed by these species are subtle, their ecologies and their effects on native Hawaiian biodiversity have not been investigated.  However, potential effects are easily deduced from knowledge gained in the native ranges of these taxa. There is a critical need to ascertain the status of these taxa on NPS properties in Hawaii due to the invasive nature and rapid spread of some of these species in the state.  Inventories will also provide information necessary to establish long term monitoring.
There are special needs to survey offshore islets (Mokapu, Okala, and Huelo) within Kalaupapa NP.  Offshore islands are known to be refugia for lizard species that are extinct or extremely rare in mainland areas of Hawaii due to historic predation or competition from more recently introduced taxa (Whitaker, 1973; Towns and Robb 1986).  These predators or competitors may not be present on offshore islands; thus, rarer lizard species may still occur at detectable abundance levels.  For example, an apparent specimen of azure-tailed skink (Emoia impar) was recently sighted, but not collected, during a recent visit by biologists to Mokapu Islet in March 2000 (F. Duvall, pers. comm.).  This skink, one of the lizards potentially native to Hawaii, had not been sited since the mid-1950s.

We will begin this project with the three national parks on the western side of the Big Island of Hawaii: Pu’uhonua o Honaunau National Historical Park, Kaloko-Honokohau National Historical Park, and Pu’ukohola Heiau National Historic Site.  Surveys in other Hawaiian parks will be undergone upon completion of the first three parks.

Objectives:
1. To determine the presence or absence of 90% of all reptiles and amphibians that may occur on NPS properties in Hawaii. 

2. Obtain distribution data and species abundance estimates for alien reptiles and amphibians that are invasive “aliens of concern” (defined below) to the parks. 

3. To form the basis of a system for early detection of these “aliens of concern.”

Methods
Sampling Framework: Where necessary, sampling for certain taxa of amphibians and reptiles will be stratified by habitat type to insure a robust replicable estimate of local abundance is obtained.  

General Methods.  To meet project objectives, daytime and nighttime surveys will be conducted using previously established herpetological monitoring techniques that are appropriate for each specific taxon (discussed briefly in specific methods section below).  Prior to the initiation of surveys, taxon experts will prepare written protocols describing specific survey and data-management techniques to be utilized for this project.
Areas in NPS lands in Hawaii that have high visitor usage or ornamental foliage will be emphasized in initial inventory efforts because these areas are likely sites for accidental or intentional introduction of new populations of alien reptiles and amphibians.  

Here we use the term “aliens of concern” to refer to invasive introduced reptile and amphibian species that have the potential to negatively impact native species or ecosystems on NPS properties in Hawaii.  Abundance estimates will be conducted focused on sites where reptile and amphibian aliens of concern may occur or are known to occur.  Emphasis will be placed on areas of high human visitation.  For many aliens of concern, areas where there is high human visitation are the most likely sites for establishment of new species or new populations.  Efforts will be made to obtain distribution data and species abundance estimates for these aliens of concern, as well as to provide educational materials to park staff in order to facilitate early detection of these species.

Below is a list of reptile and amphibian “aliens of concern” as defined in the preceding paragraph.  The symbol "*" indicates species that pose the greatest risk, and survey efforts should be focused on these taxa if funding is limited.

Scientific Name                 

Common Name

*Eleutherodactylus coqui                
Coqui      

*Chamaeleo jacksonii            

Jackson's chameleon      

Eleutherodactylus planirostris          
Greenhouse frog      

Rana catesbeiana                         
Bullfrog      

Rana rugosa                     

Wrinkled frog      

Bufo marinus                     

Cane toad     

Lampropholis delicata          
 
Rainbow skink      

*Anolis sagrei                         
Brown anole     

Pelodiscus sinenis                      
Chinese soft-shelled turtle     

Palea steindachneri             

Wattle-necked soft-shelled turtle     

Trachemys scripta               

Red-eared slider 

If time and funding permit, standardized surveys focusing on invasive reptile and amphibian aliens of concern will be conducted along established bird and rat transects.  This effort will be a secondary priority in relation to the three primary objectives listed earlier in this proposal. The goal of such sampling would be to determine the relative distribution and abundance of the rainbow skink (Lampropholis delicata) on NPS properties in Hawaii.  

Specific methods: these will include, but are not limited to:

A) Auditory / playback surveys (Rand and Drewery 1994) for introduced Caribbean frogs in lowland NPS properties and habitats near human habitation or ornamental plantings below 5000 ft elevation (when appropriate); 

B) Standardized 24-hour sticky-trapping surveys (Bauer and Sadlier 1992; Rodda et al., 1993) for terrestrial skinks below 6000 ft elevation (with particular emphasis on strand habitats); 

C) Nighttime surveys using headlamps to hand-collect geckos (Rodda and Fritts 1992);

Because of the cost involved, the hazards associated with landing on the small islets offshore of KALA, and the survey work that has already occurred on Mokapu (Duvall unpubl. rept.), only a single offshore islet will be intensively surveyed.  

Voucher Specimens.  The Bishop Museum will be the primary depository for reptile and amphibian vouchers collected on NPS lands in Hawaii during these activities.  Additional specimens will be deposited in park collections (HAVO, HALE, KAHO, and other parks upon request).  Voucher specimens representing all species of invasive reptiles and amphibians encountered will be collected.  A minimum of four vouchers of each species will be secured to safeguard against specimen deterioration or loss.  A male and female representative of each species will be preserved, depending upon availability.
The best museum specimens are produced by soaking live specimens in chloretone (or other fixing agents such as nambutol) to fix the colors and shape of the animal. The tail is slit along the bottom and the legs are pinned out from the body and the toes spread out before the specimen is stored in formalin or ethanol solution. The toes are species-characteristic, thus it is important that they be easily visible for proper identification.  Specimen preparation kits can be made to take into the field on collecting surveys (E. Campell pers. comm.).  Where circumstances do not make this preparation technique practical specimens can also be frozen and brought to Bishop Museum for preparation (Carla Kishinami pers. comm). The disadvantage with frozen specimens is a loss of body coloration that can make future identification more difficult; however, for reptile and amphibian taxa currently in Hawaii, other body characteristics provide for ready identification (E. Campell).
Where specimens are not collected, captured animals will be photographed to show both ventral and dorsal views of the head, belly, and tail. Captured animals put on ice become lethargic and easier to handle for photographing. In the field where ice is not available the captured animals will be held in the hand with separate photos taken of top and bottom views of the head and torso, and top and bottom views of the tail (E. Campell pers. comm.).

Data Analysis and Data Management.  In the field, descriptive data will be taken on study site location, capture success rate (captures/unit effort), time of capture, and reptile and amphibian species captured.   Individual sampling locations will be logged using a GPS unit and corresponding data on habitat type (dominant vegetation) type will also be noted.  For replicable sampling techniques that can be standardized (e.g., sticky trapping for lizards along established transects), data will be recorded in a manner that will allow comparison with future surveys of reptile or amphibian abundance (e.g., catch/unit effort).   These data will include a preliminary identification of species of reptile or amphibian captured.  Upon capture all specimens will be saved until properly identified by experts.  Most reptiles and amphibians will be euthanized, have morphological measurements taken on them, and preserved.  Whenever possible, standardized datasheets will be used to record raw data.

Data will initially be entered into spreadsheets designed either in Microsoft Excel or Microsoft Access.  The actual design of these spreadsheets will follow standards established by the NPS I&M staff.  Spatial data will be entered into ArcView or a format that can be exported into ArcView.  Spatial data will also follow standards established by the NPS I&M staff.

Coordination And Logistics: This project will be coordinated under the direction of the Inventory and Monitoring Program in consultation with a professional herpetologist with regional expertise (F. Kraus) and NPS biologists.
Personnel:  The initial three parks will be surveyed by PCSU cooperator Jason Bazzano.  The cooperator has had recent experience conducting surveys in a variety of habitats relevant to the park sites. 

Schedule:  The highest priorities of herpetological surveys on NPS lands in Hawaii are: 

1) offshore islets near KALA, and 2) areas in all parks where there is high human visitation.  The offshore islets near KALA are a priority due to the potential of documenting the presence and relative abundance of relictual lizard species such as Emoia impar.  Areas of parks that have high human visitation rates are a priority due to their high potential for receiving invasive reptile or amphibian species deliberately released or accidentally transported by humans.   Sites above 4000 ft. in elevation on Hawaii NPS lands will not be surveyed intensely in the winter due to cooler temperatures.

Tentatively, the following survey schedule will be followed:

Summer 2004 

intensive surveys of Kona Parks
2005


begin HALE and HAVO, KALA
Surveys of offshore islets near KALA are scheduled to occur in the summer instead of the spring to insure that all staff are completely familiar with standardized survey protocols and that this remote work is conducted in the most cost-efficient manner.

Products:  Data will be analyzed using standard techniques to produce the following products:

1.  A presence/absence list for all species of reptiles and amphibians occurring on NPS lands in Hawaii.  This species presence/absence list will be produced in a manner that is broken down by major habitat types surveyed.  It should be noted that funding will not allow thorough surveys of all major habitat types on NPS lands in Hawaii. 

2.  The relative abundance (e.g., catch / unit effort) of selected species of reptiles and amphibians will be produced for sites where replicable sampling techniques are utilized.  Efforts to assess relative abundance will be focused on introduced reptile and amphibian species that pose ecological risks to NPS properties.
The products listed above will be produced to specifications that will allow them to integrate with standardized NPS I & M databases.

Voucher specimens will be collected from all study sites, preserved, and deposited in appropriate collections.
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