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Purpose

This SOP describes the general procedures for entry and verification of field data in the working
project database for the Pacific Island Inventory and Monitoring Network (PACN I&M) Benthic
Marine Community Monitoring Protocol. Refer to protocol sections Overview of Database Design
(section 4.3 of the protocol narrative), and Data Entry and Processing (4.4) for related guidance and a
clarification of the distinction between the working database and the master database.

General procedures for data handling and quality assurance/quality control for all monitoring
protocols implemented by PACN 1&M are described in the network’s Data Management Plan which
can be found on the Integrated Resource Management Applications portal (IRMA). Microsoft
Access® is the primary software environment for managing benthic data. Metadata is managed

! Data Management Plan, https://irma.nps.gov/DataStore/DownloadFile/150631 (accessed 21 March 2022).
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using XML Notepad 2007 and/or Notepad++. ESRI ArcGIS® software will serve as a tool for
exploring the spatial component of the Benthic Marine Community Monitoring data (Benthic Marine
data).

Benthic Marine/Marine Fish Database

PACN I&M marine monitoring presently consists of three separate protocols: Benthic Marine
Community Monitoring, Marine Fish Monitoring, and Water Quality Monitoring. The two
monitoring protocols, Benthic Marine Community and Marine Fish are co-located, with data
managed within one database and data management framework. Combining the data for these two
protocols is essential for effective analysis and interpretation.

The Benthic Marine Community/Marine Fish Database is a Microsoft® Access application and is
located in the Benthic Marine Community Monitoring project workspace in the PACN 1&M
SharePoint site?. It employs a front-end/back-end configuration in which the user interface resides in
the front-end database file. The front-end file is located in the “Database” folder in SharePoint
(designated by having “fe” in its filename), while the back-end (“be”) files for each park are located
in park subfolders within the database folder (Figure SOP 14.1).
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2PACN I&M SharePoint site, https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM (accessed 21 March 2022).
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Figure SOP 14.1. Folder locations for front-end and working back-end database files in SharePoint.

The front-end file (containing the forms, queries, modules, macros, and reports) is linked to the back-
end file (containing the data tables). The user interface includes a File Linking Utility that allows the
user to control this front-end/back-end file link. This front-end/back-end configuration allows for
continual improvements to the user interface (i.e., the various forms and queries for getting data into
and out of the database) without requiring duplication or modification of the underlying data tables.

A blank working back-end database file for each park will be made available in the “Database” park
subfolders in SharePoint at the beginning of the field season to facilitate prompt data entry and edits
by the PACN Biological Technician at each park. Additionally, new versions of the front-end
database file may be released as needed throughout the course of the field season. The PACN Data
Manager will notify staff when new versions of the database files are ready for use. Users will need
to download the front-end and back-end database files onto their local workspace on the user’s
computer since Microsoft® Access applications cannot be used directly from SharePoint.
Instructions to do this can be found in the Benthic Marine Community and Marine Fish Monitoring
Database User Guide.

Database Instructions

The first action to be taken is to make sure the local workspace is set up properly on the user’s
computer since the database application cannot be opened directly from SharePoint and must be
downloaded. See SOP #12 Workspace Setup and Project Records Management for more
information on how to setup the user’s local workspace.

Refer to the Benthic Marine Community and Marine Fish Monitoring Database User Guide to view
detailed instructions on how to download the database from SharePoint, as well as utilizing the
database application on the user’s local workspace.

1. The back-end database file(s) should be first checked out® and then downloaded from the
“Database” park subfolder in SharePoint to the user’s local workspace (e.g.,
C:\Users\[UserName]\Desktop\Benthic_marine\Data\Database) for use. When finished, the
back-end database file(s) should be uploaded back to the respective “Database” park
subfolder in SharePoint and then checked back in.

a. Itis the responsibility of the PACN Marine Ecologist or designee(s) to ensure that
multiple copies of the database for each park are not created, with data entry and edits
erroneously occurring in multiple database files.

2. The user’s copy of the front-end database should also be stored in the same folder on the
user’s local workspace (e.g., C:\Users\[UserName]\Desktop\Benthic_marine\Data\Database).

3 Make sure to check out the back-end database file from SharePoint before downloading it to the local workspace
on your local computer. This will notify other user’s that the back-end file is in use and ensure that no other user
will download the back-end file.
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a. New issues of the front-end file may be released as needed through the course of the
field season. If this happens, there should be no need to move or alter the back-end
file. Instead, the front-end file may be deleted and replaced with the new version on
the user’s local workspace, which will be named in a manner reflecting the update
(e.g., PACN_benthic_fish_fe_20210514.mdb)

3. Ifit doesn’t already exist, also create a “Backups” folder in the user’s local workspace for
storing daily backups of the back-end database file (e.g.,
C:\Users\[UserName]\Desktop\Benthic_marine\Data\Database\Backups).

a. At the beginning of each data entry session, the user must create a backup of the
back-end data file, ensuring that the initial data entry starting point can be recovered
should irreversible errors or problems occur during the data entry session. The
backup will be done using a database utility, which prompts the user to create the
backup at the onset of a data entry session. This will not require a name change or
revision change. The backup files will be named by adding the current date and time
to the end of the back-end file name (e.g.,
“KAHO_2021_benthic_fish_be_working_copy_20211203_1130.mdb” for a backup
file created at 11:30 AM on December 3, 2021). Back-up copies are used for the
current field season only and will not be archived.

4. Open the front-end database. The first thing it will do is to ask to update the links to the
back-end database file. This will only need to be done once for each new issue of the front-
end database.

Data Entry

Data entry will occur at multiple locations. At each park, a single database back-end should be used
for all data entry and manipulation. Site information, coral settlement, rugosity, and coral growth
data will be entered at each individual park by the PACN Marine Biological Technician. In addition,
fish data from the Marine Fish Monitoring Protocol will be imported into this database as well (see
Marine Fish Monitoring Protocol SOP #13 Data Entry and Verification). PhotoGrid® comma-
separated-value (CSV) files containing data on benthic cover and disease will be generated (refer to
SOP #16 Benthic Image Analysis) by the PACN Marine Biological Technician. These PhotoGrid®
CSV files will be imported into the Benthic Marine/Marine Fish Database back-end file(s) at the end
of the field season after QA/QC corrections have been made. Waiting until the end of the field
season will facilitate matching the transect data from PhotoGrid® to the sampling event for the other
data components (site information, coral settlement, rugosity, coral growth, marine fish) collected at
the same time and place as the digital photos. Import of the PhotoGrid® CSV files will be
accomplished collaboratively by the PACN Data Manager and the PACN Marine Biological
Technician. Photo and PhotoGrid® CSV files will be backed up, with a copy retained at each park
after these data are collected.

Refer to the Benthic Marine Community and Marine Fish Monitoring Database User Guide for
detailed instructions on how to install and operate the database application. The user guide provides

PACN Benthic Marine Community Monitoring Protocol SOP 14.4


https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM/vital_signs/Forms/File%20Count.aspx?id=%2Fsites%2Fnps%2DPWR%2DPACNIM%2Fvital%5Fsigns%2F10%5Fmarine%5Ffish%2FDocuments%2FProtocol%2FSOPs&viewid=c0664fba%2D1b29%2D4aef%2D983e%2Ded5dbfffa271
https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM/vital_signs/Forms/File%20Count.aspx?id=%2Fsites%2Fnps%2DPWR%2DPACNIM%2Fvital%5Fsigns%2F01%5Fbenthic%5Fmarine%2FDocuments%2FProtocol%2FSOPs&viewid=c0664fba%2D1b29%2D4aef%2D983e%2Ded5dbfffa271
https://doimspp.sharepoint.com/:w:/r/sites/nps-PWR-PACNIM/vital_signs/01_benthic_marine/Data/Database/Database_documentation/PACN_benthic_fish_db_user_guide_v1_04.docx?d=w07b05566706e5f6e9f4e84cb5392a76e&csf=1&web=1&e=SlWnzj

step-by-step database instructions accompanied by screen-capture images. Ultimately, it is the
PACN Marine Ecologist’s and PACN Data Manager’s shared responsibility to ensure that all data
entry staff understand how to enter data and follow all applicable SOPs. Data entry technicians are
responsible for becoming familiar with the field datasheets, the database software and structure,
import file procedures, and any standard codes for data entry.

The following are general guidelines to keep in mind:

1. Data entry will be conducted by the PACN Marine Ecologist or another trained biological
science technician at their duty station.

2. Data entry should occur as soon after data collection as possible so that field crews keep
current with data entry tasks and catch any errors or problems as close to the time of data
collection as possible.

3. Data entry should be completed by the person who collected the data or someone who is
familiar with the project and data. The primary goal of data entry is to transcribe the data
from paper and photographic records into the computer with 100% accuracy.

4. If any sensitive data is collected (e.g., location of rare organisms or spawning aggregations),
then make a note of this on the original data form and let the PACN Data Manager know to
flag the data as sensitive.

5. Each data entry form is patterned after the layout of the field datasheet and has built-in
quality assurance components such as pick lists and validation rules to test for missing data
or illogical combinations. The database allows the users to view only the pre-built forms and
does not permit users to view the raw data tables and other database objects as a way of
ensuring the maximum level of quality assurance.

6. As data are being entered or imported, the person entering the data should visually review
each data form to make sure that the data on screen match the field datasheets. This should
be done for each record prior to moving to the next form for data entry.

7. Atregular intervals and at the end of the field season the PACN Marine Ecologist should
inspect the data that have been entered to check for completeness and perhaps catch
avoidable errors.

8. After each data entry session for a day, the PACN Marine Ecologist or designee should
upload and check in the working back-end database file into the respective “Database” park
subfolder in SharePoint with the date stamp at the end of the filename replaced with the
current date (e.g.,

KAHO 2021 _benthic_fish_be_working_copy [YYYYMMDD]*mdb) (Figure SOP 14.2).

4IYYYYMMDD] = 4-digit year, 2-digit month, 2-digit day representing the date stamp on the database (e.g.,
20220819)
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Figure SOP 14.2. Example of file naming structure for back-end database file within a park subfolder in
SharePoint.

a. Itis the responsibility of the PACN Marine Ecologist or designee(s) to ensure that
multiple copies of the back-end database file for each park are not created, with data
entry and edits erroneously occurring in multiple database files.

Data Maintenance

Any editing of archived certified data is accomplished jointly by the PACN Marine Ecologist or
designee and PACN Data Manager. Every change must be documented in the edit log and
accompanied by an explanation that includes pre- and post-edit data descriptions. All data collected
using this protocol are subject to the following three caveats:

e Only make changes that improve or update the data while maintaining data integrity.
e Once archived, document any changes made to the dataset through an edit log.

e Mistakes can be made during editing so updates must be compared with the original field
datasheet prior to validating the data.

Version Control

Prior to any major changes of a dataset, a copy is stored with the appropriate version number to allow
for tracking of changes over time. Versioning of archived datasets is handled by adding a date stamp
to the file name, (e.g., PACN_benthic_fish_be_certified_[YYYYMMDD].mdb). Each additional
version is assigned a current date stamp. Frequent users of the data are notified of the updates and
provided with a copy of the most recently archived version.

Data Logs and Backups

Once the data are archived, any changes made to the data must be documented in an edit log. Any
changes to the original field datasheets will be documented as outlined in SOP #13 Datasheet
Handling Procedures. Secure data archiving is essential for protecting data files from corruption
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(refer to SOP #12 Workspace Setup and Project Records Management). Once a dataset has passed
the QA/QC procedures specified in the protocol, a formal metadata record is created or updated to
reflect the certification of that year’s dataset (refer to SOP #18 Metadata Development for more
information). The certified dataset is archived on the PACN &M SharePoint site in the PACN
Monitoring Archive Library® (see Data Certification section). The metadata record for the certified
dataset is posted to the NPS Integrated Resource Applications Portal (IRMA)®. A non-sensitive
version of the dataset file will also be posted to IRMA.

Data Verification

Quality control of data is a critical step in data management. Verification of data (ensuring data on
field datasheets match data entered into a database) is the responsibility of the PACN Marine
Ecologist and designees. See recommendations outlined in Chapter 4 of the Benthic Marine
Monitoring Protocol. Any modifications to the Benthic Marine/Marine Fish Database will be
described in the edit log and the functionality of the verification routines will be explained in detail in
the Benthic Marine Community and Marine Fish Monitoring Database User Guide.

Data verification will occur in three steps:

1. The PACN Marine Ecologist or Park Marine Ecologist, will be responsible for reviewing
10% of all benthic image analysis records each field season. Review of benthic image
analysis records will be accomplished using the PhotoGrid® software. Edits will be made
and updated PhotoGrid® export files will be generated for import into the Benthic
Marine/Marine Fish Database (see details in SOP #16 Benthic Image Analysis). The original
PhotoGrid® export files will be archived as documentation between originally analyzed
photos and the final, certified analysis. Changes to data during this process will also be
documented in the Error Checking Data Form (see Appendix SOP 14.a).

This review will serve as both a data verification process and a data certification process (See
Data Certification section below). For the purposes of data verification, if more than 10% of
the reviewed records are affected by data entry errors, then all of the records will be reviewed
by the park lead and corrected by the PACN Marine Biological Technician as needed.

2. Using record review routines built into the Benthic Marine/Marine Fish Database, park staff
will compare 10% of all transect site information, rugosity data, coral growth data, and coral
settlement data against the original hardcopy data sheets. Corrections to data entry errors
will be tracked in order to quantify data entry error rates. If more than 10% of the reviewed
records are affected by data entry errors, then all of the records will be reviewed by the
PACN Marine Ecologist or Park Marine Ecologist and corrected by the PACN Marine
Biological Technician as needed.

> PACN Monitoring Archive Library, https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM/monitoring_archive/
(accessed 21 March 2022).
8 IRMA, https://irma.nps.gov/Portal (accessed 21 March 2022).
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3.

The geospatial component of the Benthic Marine/Marine Fish Database will be verified each
field season by the PACN GIS Specialist. Geospatial data will be exported from the database
and imported into ArcGIS®. Any corrections will be tracked, and an error rate greater than
10% will require a detailed review of the coordinate fields for all records.

Data Certification

Data certification is a benchmark in the project information management process that indicates that:
1) the data are complete for the period of record; 2) they have undergone and passed the quality
assurance checks; and 3) that they are appropriately documented and in a condition for archiving,
posting and distribution as appropriate. Certification is not intended to imply that the data are
completely free of errors or inconsistencies which may or may not have been detected during quality
assurance reviews.

At the end of each field season, the PACN Marine Ecologist, designees, and the PACN Data
Manager are collectively responsible for finalizing a certified dataset for that field season. The
PACN Marine Ecologist and/or Park Marine Ecologist will complete all data certification.

Certification of benthic image analysis records will be accomplished using the PhotoGrid® software
(refer to SOP #16 Benthic Image Analysis).

1.

A second observer, either the PACN Marine Ecologist or Park Marine Ecologist, will
compare their own benthic cover interpretations for 10% of the images against the
interpretations of the PACN Marine Biological Technician (the original observer).

Changes to data during this process will be documented in the Error Checking Data Form
(see Appendix SOP 14.a), and the error rate will be calculated by the PACN Data Manager.

If the error rate of the reviewed records is greater than 10%, then the two observers will
review the benthic cover interpretation guidelines and the original observer will re-interpret
all of the images.

a. Inthis event, the certification of benthic image analysis records would then be
repeated.

If the error rate is less than 10%, the edits made by the PACN Marine Ecologist or Park
Marine Ecologist are saved in PhotoGrid® and export files will be generated for import into
the Benthic Marine/Marine Fish Database (refer to SOP #16 Benthic Image Analysis).

The original PhotoGrid® export files, along with the Error Checking Data Form, will be
archived as documentation between originally analyzed photos and the final, certified
analysis.

Certification of coral settlement analysis records, if applicable, will also be accomplished the PACN
Marine Ecologist and/or Park Marine Ecologist. As with the benthic image analysis records, the
PACN Data Manager will randomly select 10% of the coral settlement plates to be re-read by a
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https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM/vital_signs/Forms/File%20Count.aspx?id=%2Fsites%2Fnps%2DPWR%2DPACNIM%2Fvital%5Fsigns%2F01%5Fbenthic%5Fmarine%2FDocuments%2FProtocol%2FSOPs&viewid=c0664fba%2D1b29%2D4aef%2D983e%2Ded5dbfffa271

second observer. If there is disagreement with more than 10% of the records, for the coral taxon
identified and the number of juveniles counted, then the two observers will review the guidelines for
identifying and counting coral juveniles, and the original observer will re-analyze all of the plates. In
this event, the certification of 10% of the plates by a second observer would be repeated.

The PACN Marine Ecologist, in conjunction with the Park Marine Ecologist and PACN Marine
Biological Technician, will be responsible for evaluating all of the database records for a given field
season in order to provide final approval for a certified dataset for that field season. The PACN Data
Manager will work closely with the PACN Marine Ecologist to provide any needed database queries,
reports, graphs, or export file formats to assist with this overall certification. The PACN Data
Manager worked with the PACN Marine Ecologist and designated staff to design appropriate
exploratory data analysis tools (e.g., specific queries and reports tailored to the project’s exploratory
data analysis needs) and incorporated these tools into the Data Summary Tool in the front-end
database application.

Once a given field season’s dataset has been certified, the PACN Data Manager will import the
certified data from each park’s database into the master Benthic Marine/Marine Fish Database. This
final certified database file, along with individual park database files for the field season, will then be
archived by the PACN Data Manager in the “Master_database” folder in the PACN Monitoring
Archive Library in SharePoint (see SOP #12 Workspace Setup and Project Records Management for
more information on the PACN Monitoring Archive Library). The PACN Marine Ecologist and the
Park Marine Ecologists will be notified that the master Benthic Marine/Marine Fish Database has
been updated with certified data from the past field season. The PACN Data Manager will also post
the metadata (and dataset, if appropriate) to the NPS Data Store’, and will let the Park Marine
Ecologist know of the certified dataset locations (see SOP #21 Product Posting and Distribution for
more information).

To ensure that only quality data are included in reports and other project deliverables, the data
certification step is an annual requirement for all tabular and spatial data. The PACN Marine
Ecologist is primarily responsible for completing a PACN Project Data Certification Form available
in Appendix SOP 20.b in SOP #20 Product Delivery Specifications. This brief form should be sent
to the PACN Data Manager once the data is certified.

" NPS Data Store, https://irma.nps.gov/DataStore (accessed 21 March 2022).
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https://doimspp.sharepoint.com/sites/nps-PWR-PACNIM/vital_signs/Forms/File%20Count.aspx?id=%2Fsites%2Fnps%2DPWR%2DPACNIM%2Fvital%5Fsigns%2F01%5Fbenthic%5Fmarine%2FDocuments%2FProtocol%2FSOPs&viewid=c0664fba%2D1b29%2D4aef%2D983e%2Ded5dbfffa271
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Appendix SOP 14.a. Error Checking Data Form

Data form for error checking of point identifications in photoquadrat images.

Year:

Marine Ecologist:

Total # of Images Checked:

Total # of Errors:

Park:

Photgrid® IDer:

Total # of Points Checked:
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