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Content Standards for Fish and Habitat Protocol Documentation
Introduction

There have been many efforts to define and develop appropriate standards for describing aquatic monitoring protocols and methods in the Columbia River Basin. The standard described herein was developed from the “Guidelines for long-term monitoring protocols” (Karen L. Oakley, Lisa P. Thomas, and Steven G. Fancy; Wildlife Society Bulletin 2003, 31(4):1000-1003), the “PNAMP Protocol Manager Database: Application, Content, and Organization” (Beaty and others, 2007) and from the results of work group meetings facilitated by the Pacific Northwest Aquatic Monitoring Partnership (PNAMP). 
As shown in figure 1 below, developing and documenting the steps or procedures to be performed during implementation of a monitoring project or program (i.e. the protocols and methods) is critical information for those performing the work, as well as for those who intend to use the resulting raw or derived data generated by monitoring events. However, this information is of limited use on its own and must be accompanied by other supporting information which describes all eight components of the process in narrative form. 
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Figure 1

Conceptual Monitoring Data Flow Diagram
Many fish and habitat monitoring programs and projects in the basin generate much of this narrative content for use in various reports and project management systems, or to convey the purpose, rationale and history of a project to stakeholders and the public. However, a formal specification of the elements required to properly document protocols to better enable the comparison, management and sharing of data generated by these would be beneficial. As the design and other components of monitoring efforts will adjust to new information and internal or external review, the documentation should also reflect these changes, as well as the rationale for the change. 
Protocol and Method Content Elements
The information and format shown in Table 1 should be used to document protocols and methods to the degree possible, whether performed natively in a digital document such as MS Word or Adobe, or if the information is or will be stored in a database management system to aid the management of data flow.
Table 1 

Protocol and Method Documentation Standard
I. Protocol title (required)
II. Protocol Year (required)
III. Protocol Description (required)
A. Background and objectives

1. Background and history; describe resource issue being addressed

2. Rationale for selecting this resource to monitor

3. Measurable objectives

B. Sampling design

1. Rationale for selecting this sampling design over others

2. Site selection: criteria for site selection; define the boundaries or “population” being sampled

3.  Procedures for selecting sampling locations; stratification, spatial         design   
C. Sampling frequency and replication 
D. Recommended number and location of sampling sites

E. Recommended frequency and timing of sampling

F. Level of change that can be detected for the amount/type of sampling being instituted.

IV. Methods (required)
A. Data collection


1. Method title (required)

2. Method description (required)

i. Field season preparations and equipment setup (including    permitting and compliance procedures)

ii. Sequence of events during field season

iii. Details of taking measurements, with example field forms

iv. Post-collection processing of samples (e.g., lab analysis, preparing voucher specimens)


v. End-of-season procedures
3. Method indicators and metrics (required if available)

i. List of indicators and their metrics that encompass the data generated from method implementation (analogous to keyword thesaurus)

ii. Should include either a list of indicators and metric or (preferably) reference to the keyword thesaurus or vocabulary and the specific indicator(s)/metric(s). For example: 

3.0 Keyword Thesaurus: Pacific Northwest Aquatic Monitoring Partnership (PNAMP) 

Thesaurus_link: http://www.example.gov/

Indicator Name: Fish Cover


Indicator Numeric Index: 7




Metric Name: Algae





Metric Numeric Index: 1




Metric Name: Artificial Structures





Metric Numeric Index: 2




Metric Name: Boulders





Metric Numeric Index: 3




Metric Name: BrushWoodyDebris





Metric Numeric Index: 4



etc…

B. Data handling (management)
1. Method title (required)


2. Method description (required)

C. Data analysis
1. Method title (required)


2. Method description (required)

3. Method indicators and metrics
D. Reporting
1. Method title (required)


2. Method description (required)

E. Metadata procedures
1. Method title (required)


2. Method description (required)


F. QA/QC procedures
1. Method title (required)


2. Method description (required)

G. Data entry, verification, and editing
1. Method title (required)


2. Method description (required)

H. Personnel requirements & training
1. Method title (required)


2. Method description (required)

I. Data Archiving

1. Method title (required)


2. Method description (required)
V. References
Content Element Descriptions
Protocol Title

A short title for the protocol should be constructed so that it conveys the general monitoring objective defined by the program that employs the protocol. For example, a protocol consisting of a collection of methods used to assess habitat for the PACFISH/INFISH Biological Opinion (PIBO) program might be named In-stream Riparian Habitat.

Protocol Year

The year in which the protocol methods were or will be employed should be provided in order to assess the applicability of their use and to properly align the resulting data with their corresponding documentation.
Protocol Description

The narrative content describing a protocol should be provided and should at a minimum include the following information:
· history, development and design of the protocol

· purpose and program objectives of the protocol

· primary and contributing agencies or programs that developed the protocol

· intended applicability and use of the protocol
· sampling design approaches from which the protocol evolved

This information should be roughly equivalent to the introductory paragraphs provided in a report.

Methods
The methods of a protocol are the specific actions taken during implementation of a protocol. In a nutshell, these are the procedural steps that include activities such as data collection, equipment setup, statistical design, sample analysis, data analysis and reporting, or any activity to be carried out and documented in the “approaches” section of a report. 

The attributes resulting from the method should also be well documented and include all relevant descriptions of the resulting data similar to a data dictionary. This information is usually included in appendices or as supplemental materials that accompany data sets that result from the iterative uses of a protocol. Note in the outline above that only data collection and data analysis methods include a specification for keywords (indicators and metrics). It is only at these steps that such information should be anticipated, as these steps deal with primary (raw) or derived data.
References
Citations of supporting work (including previous protocol versions) used to develop the methods within a protocol should be provided. These should follow standard scientific citation formats such as that provided by Scientific Style and Format: The CSE Manual for Authors, Editors, and Publishers, 7th edition (2006). Each method should have at least one reference to previous work or research that contributed to the construction of the protocol. 
Analysis





Monitoring Protocol (SOP)





Management Question





?





Regional Sharing





Agency Storage





Data Entry





Field Collection





Monitoring Strategy



































2

[image: image1][image: image2.png]


[image: image3.wmf][image: image4.wmf][image: image5.png]


