Scope of Work: Develop monitoring protocol for the Ozark Hellbender  (Cryptobranchus alleganiensis bishopi) within the Ozark National Scenic Riverways

Introduction

National Park Service policy and recent legislation (National Parks Omnibus Management Act of 1998) requires that park managers know the condition of natural resources under their stewardship and monitor long-term trends in those resources in order to fulfill the NPS mission of conserving parks unimpaired.

Information from monitoring is needed to address not only today’s resource problems, but also to anticipate and define future resource problems, and yet our understanding of park ecosystems and the effects of human activities on park resources is relatively poor. The National Park Service needs a clear, simple way to account for how it is preserving the nation's natural heritage. Long-term ecological monitoring for selected critical parameters or "vital signs”, provides the foundation for this accountability. 

The Servicewide Goals of Vital Signs Monitoring are as follows:

· Determine status and trends in selected indicators of the condition of park ecosystems to allow managers to make better-informed decisions and to work more effectively with other agencies and individuals for the benefit of park resources. 

· Provide early warning of abnormal conditions of selected resources to help develop effective mitigation measures and reduce costs of management. 

· Provide data to better understand the dynamic nature and condition of park ecosystems and to provide reference points for comparisons with other, altered environments. 

· Provide data to meet certain legal and Congressional mandates related to natural resource protection and visitor enjoyment. 

· Provide a means of measuring progress towards performance goals. 

The potential list of vital signs can be placed in three categories: (1) those vital signs or indicators that are required to be included in the monitoring program for legal reasons (e.g., T&E species or items included in a park's enabling legislation); (2) those that are required for Performance Management reporting purposes or because funding was provided for a specific purpose (e.g., impaired waters monitoring); and (3) those selected by park networks from a list of recommended vital signs or identified as a priority by the network.

Location of Study Area

The study area is Ozark National Scenic Riverways (OZAR) (Figure 1, attached) within the Ozark Plateau in southeastern Missouri. OZAR encompasses approximately 33,265 ha (82,196 ac), including 134 miles of the Current and Jacks Fork Rivers.  The park is renown for the concentration and abundance of large freshwater springs, numerous caves, clear, spring-fed rivers, and recreational opportunities in a landscape of  oak-hickory forest and pastoral river valleys.

Background

The Ozark Hellbender (Cryptobranchus alleganiensis bishopi), an exclusively aquatic giant salamander, was recently listed as a new federal candidate endangered species under the Endangered Species Act.  Endemic to the Black and White River drainages in Arkansas and Missouri (including the Ozark National Scenic Riverways), this species is believed to be declining throughout its range, and no populations appear to be stable (U.S. Fish and Wildlife Service 2001). 

The type specimen of  C. a. bishopi was described in 1943 from the Current River in Carter County, Missouri (Grobman).  Home ranges for the species average 28 square meters for females and 81 square meters for males (Peterson and Wilkinson 1996), and individuals may live 25-30 years in the wild (Peterson et al. 1983).  These specialized habitat requirements make the species extremely vulnerable to environmental perturbations. Populations may be threatened from a variety of factors including destruction of habitat, illegal or unintentional harvest, and inadequacy of existing regulatory mechanisms.  

The population within Ozark National Scenic Riverways has not been well studied, although some inventory information exists. Based on available data, it appears that the population within the Current River is small, and may not be declining.  However, the average size of individual has increased by nearly 100 mm, and this population shows a lack of recruitment.  No trend data about the Jacks Fork population is available.

Park management is in need of population information through a monitoring program to understand distribution, abundance, and trends of C. a. bishopi within waters managed by the park. Ultimately a predictive assessment of the potential impacts of external and internal activities on this species continued existence is needed.
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Goals and Objectives

In general, the NPS needs information regarding trends in species distribution, abundance and population parameters for the Ozark Hellbender within the Ozark National Scenic Riverways to track success towards the management goal of maintaining population size and size class distribution between the years 2005 and 2035.  The objective of the project is to develop a monitoring protocol in cooperation with other state and federal agencies that builds on existing research and knowledge that addresses management information needs. 

Statement of Work

The project is divided into four major categories: 1) Compile conservation assessment on C. a. bishopi for the Black and White River drainages, particularly the Current and Jacks Fork Rivers 2) Inventory park waters for baseline data on the distribution, abundance, and characteristics of C. a. bishopi population.  3) Draft and test monitoring protocol(s) to track trends of species distribution, abundance, and population characteristics within the park 4) Provide final Monitoring Protocol to park.

1) Conservation assessment: Summarize available knowledge about the taxonomy, natural history, population trends, threats, management activities, conservation activities, and inventory/monitoring/research methods and needs for C. a. bishopi for the Black and White River drainages, particularly the Current and Jacks Fork Rivers.

2) Inventory Baseline: In consultation with the U.S. Fish and Wildlife Service and the Missouri Department of Conservation, conduct systematic inventory of the Current and Jacks Fork Rivers to determine the distribution, abundance, and characteristics of the C. a. bishopi population within the park. Use appropriate techniques including snorkeling and scuba. Inventory results should be reported utilizing Aquatic GAP mapping units.  (A current inventory of park amphibians and reptiles is underway, and includes some new information on hellbender sites.  However, snorkeling methods have been used and some sites requiring scuba techniques may have been missed.)

3) Develop and test a draft monitoring protocol: In consultation with the Department of Conservation and the U.S. Fish and Wildlife Service, develop and test a monitoring protocol to track trends in the distribution, abundance, and population parameters within the park.  The survey design must explicitly define the spatial extent of monitoring, the revisit plan (i.e. sampling frequency), and response variables for monitoring (see below for more guidance regarding NPS protocol standards).  It is especially important that protocol development address the trade-off between an extensive monitoring design capable of detecting park-wide changes in distribution and/or abundance versus an intensive monitoring design focused on measuring changes in population demographic parameters.  The final protocol will need to assess the cost benefit of the different data elements (e.g. distribution, abundance, and population demographics) within the context of management information needs and limited funding.  

4) Prepare a final monitoring protocol final project report.

Baseline Inventory

The principal investigator is charged with developing the details of an inventory design in collaboration with park and other agency representatives.  In general, the inventory should employ some type of probability based site selection (e.g. systematic or stratified random) at a park-wide in scale to describe the current distribution and abundance of Ozark Hellbenders within the park.  A secondary objective of the inventory is to measure certain population parameters that may be predictive of changes in population abundance or informative of population status.     

Monitoring Protocol

The NPS has issued clear guidance for protocol development (see x and x).  In general, three sections comprise the monitoring protocol:

1. The Protocol Narrative: (Figure 2) an overview of the various components of the protocol, including the resource issue being addressed, measurable objectives, sampling design, field methodology, data analysis and reporting, personnel requirements, training procedures, and operational requirements.  Details for the various components should be provided in the SOPs.

2. A series of Standard Operating Procedures (SOPs) that are periodically updated and that present the details on how all aspects of the components described in the narrative will be carried out.  The SOPs should be written in the form of instructions, with step-by-step details of how to carry out the procedure.  One of the SOPs should explain the procedure for making revisions to the protocol and archiving previous versions, and each SOP should include its revision history.  Data sets should also indicate which version of the protocol was being used when the data were collected.  The number and content of the SOPs are determined by the Principal Investigators who develop them.

3. Supplementary Materials such as example databases, maps and photographs. 

Data Management and Reporting

All results will be recorded on field forms or digital logger that clearly describe the spatial, temporal and methodological aspects of associated surveys. Efforts, results and ancillary data must be clearly cross-referenced with locational data. At minimum, analyses will include species occurrences and abundance at sampling units and any larger spatial categories. Required products include raw data in field forms and databases, geospatial information, interim and final reports, and associated metadata, in printed and electronic formats as described below.

General Formats

Data and reports must be provided in both digital and printed report format, (http://www1.nature.nps.gov/im/apps/specs/products.doc) according the Deliverables and Timeline section, below. 

· Text documents (including interim and final reports): MS Word 6.0. 

· Databases: MS Access (structure to be determined during pre-work meeting).

· Geospatial data: GPS data and associated ArcView files complying with FGDC standards.

· Storage media: CD, Iomega or compatible 100MB zip disks or, where otherwise allowed for, transfer over the Internet.

· Operating system: Windows, version 95 or higher.

· Units of measurement: metric.

Data Verification

Principal investigator is responsible for rechecking all data for correspondence between field forms and databases. NPS shall randomly test 10 percent of all records and requires that less than 1 percent contain transcription or other errors.

Geospatial Data 

1. Digital geospatial data shall be referenced by UTMs (NAD83), with appropriate zone (zone 15); the ellipsoid should be the Geodetic Reference System 80 (GRS80).

2. GPS must provide a minimum of 10m accuracy; data must be differentially corrected, and include a standard index of error. Metadata are required. All geospatial data must conform to FGDC standards (see www.fgdc.gov/metadata/metadata.html)

Additional Formats

Photographs must  be provided in 35 mm print format. If auditory recordings are used, a common, up-to-date file format, stored on Windows 95 compatible CDs, is required. For these or any other survey methods or tools applied to the study, metadata that encompasses all reasonably expected attribute standards must be included.

Raw Data

Provide field forms in hard copy. Provide log files in digital and hardcopy, as appropriate. Provide  databases in hard and digital copies.

Voucher Specimen Data

No biological specimens of threatened or endangered species may be taken. However, vouchers may include photographic specimens. Photographs must be provided in 35 mm print format.. Voucher and label information will be provided in a format that is compatible with the NPS cataloging system, in order to facilitate accessioning and curation. NPS will provide data input to its internal systems, NPSpecies and ANCS+.

Endorsements

Proposals submitted for consideration must bear the endorsement, by means of signatures, of the proposed Principal Investigator and an official representative of the organization submitting the proposal.

Principal Investigator Obligations

1. The  principal investigator will define the methods to be employed during the project to the Agency Manager at a mandatory pre-work meeting.

2. The principal investigator shall furnish all labor, supervision, supplies, equipment, tools, material, transportation, and perform all work; excepting:  the agency manager will provide the best available renditions of park areas, habitats and features, in appropriate GIS formats.

3. The Principal Investigator shall be responsible for the scientific credibility and validity of the material delivered. 

4. In the event of controversy or court challenge other than a dispute involving this contract, the principal investigator may be called upon to testify on behalf of the Government in support of this work at further Government expense.

5. Fieldwork will be conducted in a manner that is consistent with conservation ethics.

6. All data collected by the principal investigator and or her/his representatives shall be the property of the U.S. Government.

7. All data collected by the principal investigator and or her/his representatives related to the occurrence and distribution of any federal or state listed threatened, endangered or sensitive species or their habitat will be maintained in strict confidence, and all data shall be turned over to the NPS with the final report. Release of this sensitive information to non-NPS groups or individuals will be made available only when NPS permission to do so is obtained in writing.

8. Collecting voucher specimens of state or federal rare, threatened, or endangered species, or suspected rare, threatened, or endangered species is not permitted. Photography should be used to document such species and their habitats. However, histological techniques may be submitted for consideration.

9. Surface rocks and logs may be manipulated, but soil disturbance such as from digging must be avoided to protect archeological resources. 

10. Application to and approval of an NPS research permit will be required prior to the commencement of fieldwork and collecting. At least 90 days may be required to process this permit. The internet site, http://science.nature.nps.gov/research/ac/ResearchIndex, provides for on line permit requests. 

11. If historic or prehistoric artifacts are observed, they are to be avoided and reported to project area (park) management  in a timely manner.

12. As with any antiquities or artifacts, manipulation of materials associated with ruins, including brick piles, is prohibited.

13. All reports and material collected as a result of the study will become the property of the United States Government, including but not limited to geospatial data, digital and original photographic slides, biological specimens, and data resulting from field surveys.

14. Prior to the approval and acceptance of the final report by the National Park Service, no portion of the project, its conclusions, recommendation, drawings, photographs, or cost estimates may be released to any outside party or otherwise publicized in any form without the prior written consent of the National Park Service.

Deliverables and Timeline

Final approval of products will not be given until NPS completes reviews at the HN and Regional Office levels, which shall encompass outside reviews by the principal investigator’s peers. The principal investigator will respond to reviews with revisions and or additions to the Draft Final Report in a Final Report. Final payment is made after the Final Report is submitted and approved.

The project will be conducted during the 2003-05 calendar years. A pre-work meeting will take place prior to initiation of the inventory work. 

Deliverables: 

Progress Reports

Progress reports will summarize efforts and results during interim periods of the study. At minimum, each progress report shall contain a narrative describing the results to date, and the work accomplished thus far, including percent completion and a detailed discussion of any anticipated problems that may hinder completion of future work. When appropriate, completed sections of the Final Report drafts may be submitted in support of the progress achieved to date.

A technical review copy of an untested protocol will be delivered by June 15, 2004. NPS technical review comments or question will be provided within 30 days of receipt. If NPS requires corrections or further clarification, revisions will be made by Aug. 1, 2004. 

Final Report

A final report is due no later than April 15, 2005 that includes:1) the conservation assessment; 2) description of inventory study design, methods and results; 3) summary of the protocol development process and key decision points; and 4) summary of baseline monitoring data.   

The final report shall also include: 

· maps that delineate spatial aspects of inventories (digital, and 4 hard copies ).

· databases, including GPS data, (digital, and 4 hard copies);

· GIS data (digital, and illustrated in Final Report as appropriate), complying with FGDC standards.

· any audio, visual or alternative formats; as with all other products, to include standard metadata;

· raw data forms (hard copy);

· voucher specimen data (if collected) and vouchers, fully processed according to NPS specifications;

Monitoring Protocol

With the final report, the final monitoring protocol will be delivered to the NPS.  The protocol should include all recommended sections outline in the NPS guidance.  

Budget and Payments

Partial payments may be made up to seventy-five (75) percent of the total amount allotted for the entire study, in roughly quarterly installments. Partial payments will be contingent upon submission of required products at specified times and satisfactory progress, as reflected in progress reports and confirmed through the HN I&M program. Payment for each period will be made to the principal investigator upon receipt of the deliverables for that period and an invoice from the principal investigator. All or any part of any partial payment requested may be withheld if progress reports or data are not submitted as required. 

Final payments for the study will be made upon the Governments’ acceptance of the Final Report and related products.

All requests for  payment must be accompanied by proper invoices or vouchers to support partial and final payments.
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Figure 1.  Location of OZAR

Figure 2.  Recommended format for the protocol narrative.  
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