Inventory of Intertidal and Shallow Subtidal Marine Invertebrates

at Kalaupapa National Historical Park (KALA)

Scope of Work 

This work is a collaborative effort of the Pacific Cooperative Studies Unit, University of Hawai’i Manoa, The National Park Service (NPS) Pacific Islands Coral Reef Program, and Mr. Scott Godwin, Project Lead (PL), Marine Invertebrate Zoologist, Natural Science Department, B.P. Bishop Museum Honolulu, Hawaii 96817.
The principal goal of these surveys are to collect both qualitative and quantitative site-specific information focusing on a species inventory of marine invertebrates, including corals associated with intertidal and other shallow coastal habitats of the Kalaupapa National Historical Park (KALA).  The intent of the inventory work and methods entail acquisition of species inventory data that will contribute to the subsequent development of an integrated and comprehensive long-term marine monitoring program.  The work shall use methods that are repeatable to the extent possible and include data on relative abundance of observed invertebrates. The Project Lead (and his designees) noted is the only individual available with the requisite expertise to perform this work. 

The products of these efforts will be: (1) a 90% presence-absence species inventory, including a species list with relative abundance data, in an agreed upon digital format denoting native, endemic, alien/invasive, and cryptogenic taxa, that will be used to populate spatial (GIS) or relational databases and a digital photo library that exist or are being developed by NPS.  (2) digital photographs with sufficient resolution to identify macroinvertebrates, done in conjunction with NPS staff during field work. (3) training of NPS staff during field work. (4) A final PCSU/CESU and BPBM jointly published report that briefly summarizes findings. Also, (5) to the extent permitted by NPS collections management policy and regulations, a comprehensive set of voucher specimens will be collected and deposited in the Bishop Museum a local facility that can be accessed by NPS staff and researchers around the world.  The Project Lead will apply for and must receive and abide by scientific collection and research permits required by the State of Hawaii DLNR DAR and the National Park Service.  Collections information will be linked by KALA staff to the Bishop Museum accession numbers through the National Park Service’s Research Permit Requesting System (RPRS). 

Field Component

A total of at least 10 sites will be chosen and surveyed within the Kalaupapa NHP. These sites will encompass the representative range of all nearshore marine habitat types present to a maximum depth of five (3) meters, and will take into consideration any criteria set forth by the National Park Service (NPS) during an initial site trip. This site trip is required to confer, plan and schedule field trips, to evaluate factors related to field operations safety, access, and to consult on selection of survey sites. This meeting will take place with the Project Lead (PL), and NPS staff, including the PICRP Science Advisor, at Kalaupapa NHP.  Actual field sampling will initially be on an open-ended schedule; a timetable and schedule of work will be determined in agreement with, and mutually convenient to NPS staff and the Project Lead.. The finalized schedule will be based on field conditions and related safety considerations. Field activities will be conducted over a one year period to commence as soon as possible. The field component will be conducted with the assistance of NPS staff and one or two field volunteer(s). All fieldwork, and deliverables must be completed and approved by PCSU and NPS by 12/31/05 (due to the nature of funds).

Standard Site Survey 

A quantitative survey of corals and other macro-invertebrates will be conducted along a minimum of three (3) separate belt transects, each up to a maximum of 25 M long X 2 M wide (centered on transect line at ~ 1 M depth) and parallel to the shoreline at each site. The transect is the fundamental sampling unit for the purposes of this project.  Due to particular site characteristics (shore length or habitat area) determined during the initial site visit actual transect lengths may have to be adaptively set at a shorter length (e.g., from 10m to 20 m; however, all transects at all sites will be of uniform length to facilitate any subsequent analyses). Transect endpoints and orientation (bearing) will be recorded using GPS (datum prespecified by NPS) and compass respectively. Quantitative counts will be conducted for all non-cryptic species of macroinvertebrates that can be identified in the field. 

After the completion of the transects at each site, shore wading or a roving swim will be conducted in the general area to collect qualitative data or samples for less common, rare or cryptic organisms and to survey any additional habitats present at the site, e.g. sand, sea grass, pavement, undersides of cobbles, small boulders, rubble, etc. This will be accomplished by wading or swimming a zig-zag pattern across each transect that extends from the shoreline to a maximum of .5 M depth for a standard period of time to be determined and agreed upon (Figure 1). 

At this point, a variety of specialized collections will be made:

1) Additional collections of organisms that cannot be identified in situ
2) Sand/Sediment samples for infaunal organisms

3) Rubble, dead coral, and algal collections for symbiotic organisms or substrate-specific inhabitants
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Figure 1. Transect and box pattern

Treatment of Samples in the Field

Where possible, and time permitting, all collected organisms will be sorted by higher taxonomic level (e.g. molluscs, crabs, shrimp, tunicates, etc.) in a field lab area. Individual specimens that need further analysis will be preserved with methods appropriate for the specific taxonomic group. Additional specimens will be obtained from the various substrata collected for the purpose of identifying cryptic organisms. These samples will be processed in the following ways:

· Rubble will be placed in a dilute formalin bath to dislodge small invertebrates.  Large pieces of rubble will be broken apart using a hammer and chisel and all pieces thoroughly rinsed with fresh water before storage in 75% ethanol. 

· Algae will be washed in either a dilute formalin bath or under sea water or running fresh water (latter if algae are not to be kept for identification).  All invertebrates will be collected on a 0.5. mm mesh sieve and preserved in 75% ethanol.  Any algae collected for ancillary identification will be preserved in 75% ethanol.  

· Sand samples will be placed in trays and air-dried.  Micromolluscs will be sorted from sand by hand using forceps and a dissecting microscope.  A 10 cc sub-sample of sand will be sorted for each site.

All macroinvertebrates will be photographed in conjunction with trained NPS staff using a high resolution digital camera in the field or at the field laboratory as soon as possible after collection, but before fixation or preservation, in order to document natural morphology and colors of specimens. NPS staff will accompany the PL to photograph as many species in situ at each site as is practical.  This activity will be non-intrusive to the PL’s work and will provide for training of NPS staff in invertebrate identification. Image quality will be verified before fixation or preservation by NPS staff. A combined sample-photo log using pre-defined data fields to facilitate data entry and management will be kept by NPS staff with oversight by PL, to track specimens, corresponding photographs and associated field notes on location(s), habitat(s), depth(s), dates, relative abundance(s), and associated metadata on where invertebrates are observed or collected.  The Project Lead will identify species in photographs whenever possible.  NPS will enter identified photos into existing photo library-database according to site(s), habitats, depths and other attributes where these animals occur.

Laboratory Component

Species that cannot be identified in the field will be collected and saved for identification and preserved in ways suitable for each taxonomic group.

Further analysis will be conducted at both Kalaupapa NHP facilities and Bishop Museum and will involve the use of taxonomic literature to make both tentative and definitive identifications (latter to the lowest possible taxon).  Tentatively identified specimens will be sent to experts throughout the world for confirmation of these identifications. This loan process will be monitored by the Bishop Museum registrar and the Invertebrate Zoology collection manager – PL -- until the return of specimens. This post-processing activity and data management requires the focus of the invertebrate zoologist and a collections technician. The specimens will be housed within the Bishop Museum Invertebrate Zoology collection at the end of the process.   Additionally, a duplicate reference collection will be made, labeled and housed at Kalaupapa NHP for use by park staff for staff training or interpretive purposes. 

A prior survey was conducted by NPS staff forming the bulk of the deeper water collections to the present.  These collections are currently housed at KALA and NPS would like them to be processed and identified by the PL.  In order to capture the full range of invertebrate organisms at KALA, KALA staff have also been working on the abovementioned existing digital photo database and distributional checklists of marine invertebrates in the park.  The PL will work with KALA staff to identify existing photos in the database and will process previously or newly collected specimens sent by KALA to the BPBM as part of other mentioned tasks after the initial site meeting.  The number and type of these additional, previously collected specimens to be processed and identified (and any additional costs associated) will be assessed and negotiated by the PL, KALA Wildlife Biologist and Marine Science Advisor, and the budget adjusted accordingly if needed.

Personnel

Marine Invertebrate Zoologist: Scott Godwin

Responsibilities

Project Lead who will perform all field and laboratory components (except as noted), as well as produce all deliverables. 

Bishop Museum Collections Technician: TBA

Responsibilities

Rough sorting of samples and collections management at Bishop Museum

Collaborators:

KALA Wildlife Biologist (project coordinator) 

National Park Service Pacific Islands Marine Program  Science Adviser (technical advisor, marine invertebrate zoologist, adaptive field sampling design)),

 KALA Marine Ecologist(when hired) and Biological Technician (field assistance)
Deliverables

· Final report to include :
· Site data that includes habitat descriptions such as habitat and substrate types.
· Complete inventory data and distribution

· Data table(s) to  include: Taxonomic Authorship (authority of taxon name), qualitative assignment of relative abundance category of taxa at each site (definitions of relative abundance, e.g., DACOR scale with metadata to be provided by PL based on community standards), habitat/microsite preferences of each taxon at each site (i.e. rubble, epiphyte on substrate type, sand, etc. (definitions of microsite(s) occupied by taxon by PI)). 

· Species inventory to include identifications of specimens to lowest possible taxon, at minimum:
1) Phylum Porifera: Due to complications with the taxonomy of this group most identifications will be tentative or not to species.
2) Phylum Cnidaria

3) Phylum Platyhelminthes

4) Phylum Nemertea

5) Phylum Annelida

6) Phylum Sipuncula

7) Phylum Mollusca

8) Phylum Arthropoda (not to include subphylum Uniramia or class Arachnida)

9) Phylum Ectoprocta, Phylum Entoprocta (if present)

10) Phylum Echinodermata

11) Phylum Brachiopoda, other Lophophorate phyla, if present
Phylum Chordata (Ascidiacea only): Due to the complications with the taxonomy of the Family Didemnidae in this phylum, some of the members of this group can  only be tentatively identified.

Facilities and Resources

Bishop Museum currently provides the following facilities and resources to the PI

· Office and desk space 

· Desktop computer w/ internet and e-mail

· Phone, fax, and photocopying

· Laboratory sorting area w/ microscopes and glassware

· Bishop Museum archives and library

· Marine invertebrate taxonomy library

· Field supplies (Buckets, coolers, and SCUBA/snorkel gear)

