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This standard operating procedure (SOP) gives step-by-step instructions for managing data from the fish community monitoring at Pipestone National Monument, Minnesota and Tallgrass Prairie National Preserve, Kansas. Microsoft Access 2002 is the primary software environment for fish data.  ESRI ArcInfo 8 is used for managing spatial data associated with pool sampling locations.  Data products will be posted at the NPS I&M website: http://science.nature.nps.gov/im/monitor/protocoldb.cfm.    QA/QC guidelines in this document are based on recommendations of DeBacker et al. (2002) and S. Fancy at http://science.nature.nps.gov/im/monitor and citations therein.

Procedures:

I. Fish Community Database - Metadata

Metadata for the fish community database are developed using Intergraph SMMS (Spatial Metadata Management System) Ver. 5.1. Standard FGDC compliant metadata format is given in Appendix A.  Metadata for fish community monitoring data will be available at NPS I&M application server: http://science.nature.nps.gov/im/apps.htm.
II. Fish Community Database - Data Model 


A diagram of the fish community database is given in Figure 1. Sampling periods and location  tables  information form the two upper tables of the database (on the left of Figure 1).  All information can be logically organized into one of two levels: stream reach data or pool data (there are normally 5 pools sampled within each stream reach).  General information pertaining to the stream-reach level is maintained in the tbl_SamplingEvents. This includes information such as staff observers, date, time, weather and equipment used. Detailed information pertaining to each individual pool sampled is maintained under tbl_PoolLocationInfo and several associated tables (such as tbl_PoolSubstrateData, tbl_ShinerObservations,  tbl_FishObservations and tbl_PoolData).

[image: image1]
Figure 1. Data model for fish communities monitoring.  Note tbl_SamplingEvents tracks stream-reach data while tbl_PoolLocationInfo serves as the organizing hub for all pool data. The data entry forms (below) follow these two levels of information organization.
III. Data Entry
Data entry is accomplished using a two-form front-end. The first form is dedicated to the general data gathered from each stream reach (see Figure 2). It requires the selection of input of stream number and reach (upper, middle, and lower) prior to proceeding to pool data-entry.
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Figure 2. Data entry form for fish communities monitoring data – Entry form for stream reach data. 
Once all fields for the stream reach have been completed, data can be entered for individual pools with the given stream reach. Figure 3 shows some of the fields used to enter pool data.
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Figure 3. Data entry form for fish communities monitoring data.  Form allows input for measured parameters at individual pools within stream reaches.
IV. Data Verification

Data verification immediately follows data entry and involves checking the accuracy of computerized records against the original source, usually paper field records.  While the goal of data entry is to achieve 100% correct entries, this is rarely accomplished.  To minimize transcription errors, our policy is to verify 100% of records to their original source by staff familiar with project design and field implementation.  Further, 10% of records are reviewed a second time by the Project Manager and the results of that comparison reported with the data.  If errors are found in the Project Manager’s review, then the entire data set is verified again.  Once the computerized data are verified as accurately reflecting the original field data, the paper forms are archived and the electronic version is used for all subsequent data activities.

V. Data Validation

Validation Methods

Although data may be correctly transcribed from the original field forms, they may not be accurate or logical.  For example, a pH of 70.1 instead of  7.1 or a temperature of 95°C instead of 9.5°C is illogical and almost certainly incorrect, whether or not it was properly transcribed from field forms.  The process of reviewing computerized data for range and logic errors is the validation stage.  Certain components of data validation are built into data entry forms (e.g. range limits).  Data validation can also be extended into the design and structure of the database.  As much as possible, values for data-entry forms have been limited to valid entries stored in the look-up tables. 
Additional data validation can be accomplished during verification, if the operator is sufficiently knowledgeable about the data.  The Project Manager will validate the data after verification is complete.  Validation procedures seek to identify generic errors (e.g. missing, mismatched or duplicate records) as well as errors specific to particular projects.  For example, validation of fish data includes database query and comparison of data among years.  One query detects records with a location ID from a park and a period ID from a different park.   Another query counts the number of pools per reach (typically there are 5) to assure that all pools were entered.  Finally, data are compared to previous years to identify gross differences.  For example, Topeka shiners may be recorded at a location this year, but not in previous years, thus representing a possible new locality.  During the entry, verification and validation phases, the Project Manager is responsible for the data.  The Project Manager must assure consistency between field forms and the database by noting how and why any changes were made to the data on the original field forms.   In general, changes made to the field forms should not be made via erasure, but rather through marginal notes or attached explanations.  Once validation is complete, the data set is turned over to the Data Manager for archiving and storage.
Spatial  Data Validation

Spatial validation of pool sample coordinates can be accomplished using ArcGIS 8.x (ESRI, Inc.).  Because fish community attribute data are maintained as an Access database, GPS coordinates and stream-reach line features can be stored in a geodatabase using ArcGIS and integrated into the Access fish community database. Pool sampling point coverages can then be compared for validation against DRG base maps and the stream-reach line coverages at each study site. 
VI. Database Administration

Data Maintenance

Data sets are rarely static.  They often change through additions, corrections, and improvements made following the archival of a data set.  There are three main caveats to this process:

1) Only make changes that improve or update the data while maintaining data integrity.

2) Once archived, document any changes made to the data set.

3) Be prepared to recover from mistakes made during editing.

Any editing of archived data is accomplished jointly by the Project Manager and Data Manager.  Every change must be documented in the edit log and accompanied by an explanation that includes pre- and post-edit data descriptions.  The reader is referred to Tessler & Gregson (1997) for a complete description of prescribed data editing procedures and an example edit log. 

Data Organization

The various databases, reports, GIS coverages, etc. used and generated by the monitoring program create a large number of files and folders to manage.  Several experiences from the PC-LTEM reinforce the complicated nature of file management.  For example, databases are occasionally stored in two versions of MS Access in order to accommodate data users with different software versions.  Further, GIS data are sometimes stored in two projections – one for navigation, the other for use with existing base GIS data.  Poor file organization can lead to confusion and data corruption.  Figure 4 (below) depicts the file organization structure for the monitoring project.

Figure 4.  File structure for monitoring projects.


[image: image4]
Version Control

Prior to any major changes of a data set, a copy is stored with the appropriate version number.  This allows for the tracking of changes over time.  With proper controls and communication, versioning ensures that only the most current version is used in any analysis.  Versioning of archived data sets is handled by adding a floating-point number to the file name, with the first version being numbered 1.00.   Each major version is assigned a sequentially higher whole number. Each minor version is assigned a sequentially higher .01 number. Major version changes include migrations across Access versions and complete rebuilds of front-ends and analysis tools.   Minor version changes include bug fixes in front-end and analysis tools. Frequent users of the data are notified of the updates, and provided with a copy of the most recent archived version.

Data Logs and Backups 

Once the data are archived, any changes made to the data must be documented in an edit log.  At this point forward, original field forms are not altered.  Field forms can be reconciled to the database through the use of the edit log. Secure data archiving is essential for protecting data files from corruption.  Once a data set has passed the QA/QC procedures specified in the protocol, a new metadata record is made in SMMS.  Subsequently, an electronic version of the data set is maintained in a read-only format on the program server.  Backup copies of the data are maintained at the Wilson’s Creek visitor center, and an additional digital copy is forwarded to the NPS Inventory and Monitoring Program Archive.  Tape backups of all project databases are made daily.  A total of eight tape copies are maintained at any given time, five at the HTLN/PC-LTEM building and three at the Wilson’s Creek NB Visitor Center.  Quarterly, one tape copy is placed into permanent archive. 
VII. Data Availability

Currently, data are available for research and management applications on request, for database versions where all QA/QC has been completed and the data have been archived.  Data can also be transferred using e-mail (most Access files are smaller than 10 Mbytes or can be compressed into .zip files) or ftp where available.  As mentioned in the introduction, the plan is to make fish community data available for download directly from the NPS I&M Monitoring webpage.  In addition, metadata will become available directly from the NPS I&M metadata server.  Data requests should be directed to:

Gareth Rowell, Data Manager 

Wilson's Creek National Battlefield

6424 W. Farm Road 182

Republic, MO  65738-9514

gareth_rowell@nps.gov

VIII. Tables – Functional List

IX. Queries – Functional List
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Appendix A.

Metadata for Fish Community

Monitoring Database

[image: image5.png]of Fle Edt Vew Relatonshps Took Window Help Type aquestionfor help v/ o @ X

D ER B X BE- @,

tlu_StaffCooperators

tbl_EventObservers

tbl_SamplingEvents

tbl_SamplingPeriods

tlu_SubstrateTy
T tlu_Species

SubstrateType

tlu_CoverClasses

tbl_Location

tbl_PoolData

tbL Riparian_Dist_Display

tlu_Projects
— Soctecombutity 15)
pH tbl_RiparianHabitatData DisplayOrder

sampingeffort
RightBariErosion
LeftBankErasion

ubstratestabilty

RipariantiabitatCode

tlu_RiparianHabitat...

HabkatCode
HabitatType

<[>




[image: image6.png]% L:\PCLTEMWProjects

Ele Edt View Favortes Toos Help

Qs © | Psouct [ rois

adiress |3 LpCLTEMIProjects

Folders

12 GeoData
122 Program documents.
= 0 Projects
122 _project folder template.
122 AdiacentLandUse
12 Butterflies
= [ FishCommurities
© analysis
D pata
= [ Documents.
12 conceptual models
12 Correspondence
(5 Database development:
122 Presentations
= 2 Protocol
(2 Current s0Ps
122 Implementation
5 Protocol development.
122 Review comments
(22 Reference
122 summaryReports
(23 TripReports
(22 spatislinfo
(2D Grasslandsirds.
122 InvasiveExcticPlants
(22 Macroinvertebrates
) Missouriladderpod
12 orchid
(22 PlantCommunities
(22 PrairieDogs
(22 RarsPlants
12D speciarojects
(2D StreamReachAssessment
(22 Reference documents.




