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ABSTRACT

An electronic logbook reporting system was implemented in a study fleet of commercial
vessels that fished for Northern shortfin squid (//lex illecebrosus) during June-September
2002. Project objectives included the design of an electronic logbook reporting system
that would fulfill the existing regulatory requirements for logbook reporting and that
would improve the resolution, quality and timeliness of fishery data for stock
assessments. The data collection process involved at-sea and web-based components.
Catch, effort, depth, water temperature and location data were collected in real-time by
vessel operators, on a tow-by-tow basis, through the execution of two macros. Data
contained in the two macros were transmitted via e-mail to the Northeast Fisheries
Science Center following each tow and at the end of each day by a satellite service
provider. A Perl script was written to extract data from the e-mails upon their receipt and
to load the data into a relational database. Upon completion of a trip, vessel operators
logged onto secure, personal web sites that were password-protected and then verified the
data entered at sea, assigned tows to specific trips and entered supplemental data required
to meet existing logbook reporting requirements. The web site included an interactive
mapping program that allowed vessel operators to visualize the spatial distribution of
their data and to query their data to produce hardcopy logbook reports. The auditing
process relied primarily on error correction by vessel operators during the website data
review and entry process, but error checking was also included at the data entry and
database processing levels. Squid length and weight data were collected by staff from
squid processing plants and subsequently entered into an Oracle database that included
links to the tow and catch databases. The study demonstrated that electronic logbook
reporting offers an efficient, cost-effective means of collecting accurate, high resolution
fisheries and oceanographic data that is useful to fishermen, stock assessment scientists
and fisheries managers.






INTRODUCTION

The Northeast Fisheries Science Center (NEFSC), in cooperation with a study fleet of
commercial vessels that participate in the Northern shortfin squid (/llex illecebrosus)
fishery conducted an electronic logbook reporting study during June-September 2002.
The Illex fishing season generally occurs during June-October and vessels complete
approximately three to four tows per day during trips ranging from several days to two
weeks (NEFSC 1999). Submittal of hardcopy logbooks, Vessel Trip Reports (VTR), has
been a regulatory requirement of the /llex fishery since January 1, 1997 (MAFMC 1996).
Logbooks containing data on catch, effort and fishing location must be submitted. A trip
is defined as the time between leaving port to fish and returning to port to land the catch.
The spatial and temporal resolution of the VTR data is coarse and consists of a single
fishing location per subtrip. Separate logbook forms must be submitted for each subtrip,
represented by a change in Statistical Reporting Area (Figure 1), gear type, or net mesh
size. Fishermen are required to mail their logbooks, on a monthly basis, to a central
location where the data are entered into a relational database (Oracle) and audited. Data
processing activities and delays in the submittal of logbooks often result in time lags of
several months before these data are available to end users.

NEFSC scientists and a portion of the /llex fleet have been conducting cooperative
research studies since 1999, involving the collection of tow-based fisheries data on
hardcopy logbook forms. Electronic reporting of fisheries data was the next logical step
towards real-time data collection for possible use in conducting in-season stock
assessments of //lex, which is an annual species.

Project Objectives

Implementation of an electronic logbook system in the /llex fishery was envisaged to
improve the efficiency and consistency of data collection and processing and enhance
data quality and resolution. Hardcopy data collection is labor-intensive for fishermen and
data processing of hardcopy data is labor-intensive for database managers. As well,
interpretation of handwritten data introduces potential database error.

The project objectives of the study included the design of an electronic logbook reporting
system that would fulfill the existing regulatory requirements for reporting by harvesters
in the /llex fishery and which would improve the resolution, quality and timeliness of
data available for stock assessments. The electronic logbook reporting system was
developed to meet the following criteria:

(1) Improve the accuracy and spatial and temporal resolution of VTR data via the
collection of electronic, real-time, tow-based fisheries data.

(2) Provide a secure, web-based system to collect additional data necessary to meet
VTR legal reporting requirements and for vessel operators to enter, edit and
confirm their personal logbook data.



(3) Sea-based and web-based data collection systems must be efficient, user-friendly
and cost-effective for vessel operators.

(4) Provide vessel operators with additional incentives for utilizing an electronic
logbook system, such as useful reports and visualizations of their personal
fisheries data via secure web sites.

MATERIALS AND METHODS
The data collection process consisted of sea-based and web-based components. Error
checking occurred during data entry and data processing. Auditing was primarily based
on information provided by vessel operators during the web site data collection and

verification process. The data flow process is presented in Figure 2.

Real-time Data Collection at Sea

Tow-based fisheries data were collected at sea in real time. At-sea data collection
required a GPS satellite service provider (SSP), a marine-quality transceiver/antenna, and
hardware with an e-mail capability. A single SSP, which operated in conjunction with
proprietary e-mail messaging units, was utilized because most study fleet vessels already
possessed this capability. Data collection macros designed by the NEFSC were
programmed and uploaded to the vessels by the SSP. Fishermen entered data into two
types of macros, a tow macro and a catch macro. Data were transmitted in real-time to
the SSP and then routed to the NEFSC via e-mails.

Study participants were provided with written protocols describing the macro data entry
process but received no formal training. The data entry protocol required execution of a
tow macro (Table 1) at the start and end of each tow, designated as winch lock and winch
re-engage, respectively. Execution of the tow macro automatically generated date, time
and location (latitude and longitude) data, as well as a unique vessel identifier (the e-mail
messaging unit number). Limited data entry was necessary and included: entering a “B”
or “E” to designate begin or end of tow, tow number, depth, water temperatures and a
description of any gear problems. Tows were numbered sequentially throughout a trip. If
for any reason, the tow macro was not executed at the beginning and end of a tow,
Section 2 of the macro allowed for manual entry of the tow number, date, time and
location at the start and end of a tow.

The protocol required execution of a catch macro (Table 2) following the last tow of each
day, but prior to midnight, and data entry included the weight of the kept and discarded
fractions of the catch listed by tow and species code. In the event that the catch macro
was not e-mailed on the date that the catches were obtained, the macro required manual
entry of the catch date for each tow, along with the other required data fields in the catch
macro.



Database Creation

A Perl script was written to: (a) monitor the receipt of e-mails from the SSP; (b)
automatically extract data from the e-mails; and (c) load the raw data into two Oracle
tables (a haul table and a catch table). The same script was used to archive the e-mails.
The haul table contained two records per tow, designated by “B” and “E”, for begin and
end of tow, respectively. The catch table was comprised of one or more species records
per tow. The raw data in the two Oracle tables were archived in the form that they were
received.

A second set of catch and haul tables was created from the raw data to serve as
“working” tables to be updated using information entered or confirmed by vessel
operators via secure, vessel-specific web sites. The haul table was created by merging
begin and end of tow records from the raw data tables to create one record per tow.
Several additional data fields were also created and populated. Statistical Areas were
assigned to each tow based on an algorithm that used the vessel position recorded by the
satellite at the start of the tow. Fishing effort (i.e., the number of hours fished) was
computed as the difference between the time at the end and beginning of each tow.

The catch and haul tables were updated based on vessel operator input submitted to the
web site. Additional tables were also created to summarize the haul and catch data in sub
trip form. The Oracle database models are presented in Appendices 1-3.

The electronic logbook database was also linked to a biological database that contained
squid dorsal mantle length and body weight data collected by staff from squid processing
plants. The biological database was linked to the haul and catch databases via a unique
vessel identifier, tow date and tow number, so that biological sampling locations could be
determined.

Web Site Data Collection and Testing

Secure, password-protected web pages were established for each study participant and the
web interface program was designed to be accessible through either Netscape or
Microsoft Internet Explorer. The web server consisted of a Red Hat Linux operating
system, Apache WebServer, Oracle9i relational database, and MapServe interactive
geographical mapping software. The server was positioned in the DMZ (demilitarized
zone) of the NEFSC firewall and Oracle tables containing raw data from the catch and
tow macros resided inside the firewall on a Sun Solaris server running Oracle 8i (Figure
3). Perl scripts using DBI (Data Base Interface, a standard database interface for Perl)
were used to extract data from the e-mails, insert data into raw tables, merge records,
check for errors, and move data across the firewall. Web pages were programmed using
Perl, DBI and CGI (Common Gateway Interface, an interface between the web server and
operating system), and JavaScript. Several logs and security checks were updated
thoughout the data collection process.



The web site was designed to minimize data entry time through the use of pull-down
menus, check boxes and an option that allowed the user to establish vessel-specific
default values for fields that remain consistent between trips. On-line help buttons and
bold-faced designations of mandatory data entry fields were added to increase user-
friendliness. The web site was designed to lead the user through a logical sequence of
steps to generate tow-based data in a format that resembles the current Vessel Trip
Reports.

Four options were available to the user from the home page of the Commercial Study
Fleet Web Site (Figure 4). The options included: (1) verifying and entering fishery data;
(2) interactive mapping of personal fisheries data; (3) creation of logbook data summary
reports; and (4) creation or modification of default settings for logbook fields that remain
consistent between trips (establishing vessel default values).

The entry of vessel default values (Figure 5) was optional, but because this reduced data
entry time it was recommended as the first step upon entering the web site. Thereafter,
the user began the process of assigning tows to a specific trip, or editing an existing trip,
by selecting the main menu option to “Verify and Enter Fishery Data” (Figure 6). Tows
conducted on dates that fell between the entries “Date Sailed” and “Date Landed1” were
listed on a subsequent page, with unpaired begin or end of tow records listed within a
shaded box located at the bottom of the screen (Figure 7). The user has to edit or delete
unpaired haul records (Figure 8) to advance to web pages pertaining to the review and
editing of the catch data associated with each tow of the trip (Figure 9). Next, the user
enters gear data, if the vessel default settings page was not previously used to enter this
information automatically, and then designates the hauls to which the gear data apply
(Figure 10). The user is subsequently prompted to partition the amount, by species, of the
total trip landings sold to each dealer (Figure 11), thereby producing a landings summary
(Figure 12). A final product of the web site is a “VTR Summary Page” that reorganizes
the summarized trip data into a format similar to a VTR logbook form that can be printed
(Figures 13-15). The vessel operator selects the “confirm” button on this page to finalize
the editing process and to certify that data submitted through the web site are complete
and correct. Selection of the “confirm” button implies that the data are no longer
available for editing.

A second option available from the main menu of the web site involved interactive
mapping and database querying. This program allowed fishermen to visualize the spatial
distribution of their personal data (i.e. catch per unit of effort), for any range of tow dates,
and to query the database to display information associated with tows that are selected
interactively (Figure 16).

A third main menu option allowed the user to create summarized data reports. This
feature allowed the choice of three report types (species, trip or cpue) summarized by
date range, month, quarter or year (Figures 17 and 18).

The web site was tested in-house and recommended modifications were completed prior
to website access by the study participants. At the end of the ///ex fishing season, the web



site development team met to obtain participant feedback regarding web site design and
use. Subsequent improvements to the web site were made based on this feedback.

RESULTS AND CONCLUSIONS
Study fleet participation was lower than expected due to a reduction in the number of
vessels engaged in the 2002 I/lex fishery. However, the project objectives were met and
the proposed products were produced, tested and improved upon based on participant

feedback.

Data Collection Costs

The macro transmission cost paid by each vessel operator was approximately $1.00 per
tow (which included 50 cents per e-mail transmittal and 0.004 cents per character entered
in each macro). The greatest portion of the total cost associated with at-sea data
collection, [i.e., the e-mail messaging unit (approximately $6,000) and satellite
connection fees ($70 per month)], was subsumed in the existing operating costs of most
study fleet participants. At-sea data collection costs borne by the NEFSC included SSP
macro programming fees ($90 per hour) and fees for macro uploads to the vessels ($65
per macro upload). There was no data auditing cost.

The study demonstrated that electronic logbook reporting offers an efficient, cost-
effective means of collecting accurate, high resolution fisheries and oceanographic data
useful to fishermen, stock assessment scientists and fisheries managers. The methods
developed in the subject study were designed for implementation in any fishery but
training sessions in sea-based and web-based data collection methods would be beneficial
to fishermen, in addition to dissemination of written protocols.

Recommendations for Improvements

During 2003, additional testing of the sea-based and web-based data collection systems is
recommended to gain feedback from a larger number of vessel operators utilizing
additional types of fishing gear.

The macros developed for this pilot project could be redesigned for generic use onboard
any vessel that has a satellite service provider and e-mail capabilities. Many vessels have
onboard computers but use different satellite service providers. A more versatile, cost-
effective means of capturing and transmitting data at sea would consist of macros that are
served on the Internet, from a secure web site, and accessed via shipboard computers.

In addition, the following recommendations are suggested for improving future electronic
logbook reporting studies:

1. The creation of a third macro, a trip macro, would allow tows to be combined
into trips prior to web site auditing. The trip macro could be e-mailed when
the vessel is heading into port, or thereafter, and include the following fields:



date sailed, time sailed, date landed and time landed. Manual entry of the trip
data is preferred over simply sending the macro, which could be easily
forgotten, to produce a date and time stamp.

2. Data entry at sea could be minimized further by connecting a vessel’s GPS
and gear-mounted sensors to a shipboard computer for real-time recording of
output from theses devices.

3. Training of vessel operators regarding use of the website.

The web-based, fisheries data collection program developed herein could be expanded to
include port sample data and dealer purchase data which could then be linked to the
electronic logbook database.
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Table 1. Tow macro sent via e-mail to the NEFSC, at the beginning and end of each tow,
from Illex fishing vessels participating in an electronic logbook reporting study

during 2002.

BEGIN END
SECTION 1 Example Example
Enter today’s tow number: 1 1
Begin or End tow? (Enter “B” or “E”): B E
Enter depth (fath): 120 122
Enter surface temp (F): 65 66
Enter bottom temp (F): 57 59

Describe any gear problems :

SECTION 2

Enter ALL of the following fields IF you forgot to send a Begin/End tow message:

Tow date: 1

Tow Begin Time: ____ (24HR GMT)

Tow End Time: o (24HR GMT)

Loran Begin Tow:  __ ____ ______
TD1 TD2

Loran End Tow:  ______ ______
TD1 TD2

Describe any gear problems, refer to tow number :




Table 2. Catch macro sent daily to the NEFSC, via e-mail, from ///ex fishing vessels
participating in an electronic logbook reporting study during 2002.

Enter today’s target and bycatch species:

Tow VTR Pounds Pounds
Number Species Code Kept Discarded
1 Sal 10500 0
1 SQL 5000 0
2 sal 15000 500
2 JDORY 0 50

Enter catch date if not today: [/




Figure 1. Statistical Areas used to report fisheries catch and effort data in Vessel Trip

Reports.
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Figure 2. Data flow process for electronic logbook reporting by the //lex study fleet

during 2002.
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Figure 3. Hardware model for electronic logbook reporting by the I//ex study fleet
during 2002.
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Figure 4. Main menu options available from the homepage of the Commercial Study Fleet Web Site for electronic logbook reporting.

Username: smagnolia Permit: 999999 Vessel Name: SCOUTIE MAG )

Welcome to the Commerical Study Fleet Web Site
Mem Options

Wertfy and Enter Fishery Data
WView Interactive Maps

(Jet a cummary Feport
et or Edit Vessel Information

|He|p

13



Figure 5. Web page that allows the option of setting or editing default values for fields that remain consistent between trips. Note the
pull-down menu, designated as a “?”” button, which allows the user to select data to be entered into the “Gear Type” field.

Username: smagnoba Permit: 9999%9 Vessel Name: SCOTUTIE MAG ﬁ

Vessel Information
Set or Edit Yessel Infarmation.

Gear Type: oTF ﬂ
Blesh Size (decimal inches (eg. 99.99)): [L.27 In[nl
Gear Quantity: L Inlnl
Gear Size: 1z Info |
I Metscape =|0O] x|

State Landed 1: [ 2]

GILL NET DRIFT,SMALL MESH (GNT) |
Port Landed 1: 240403 | ? || |GILL NET.RUNAROUND (GNR)

GILL NET SINK (GNS)
Crew Size (including captain): IS_ Gear, Other (OTH)

HAMND LINE/ROD & REEL (HHD)
Primary Dealer Number: 1867 = 7| | |HARPOON {HRP)

LONGLINE BOTTOM (LLEB)

LONGLINE/PELAGIC (LLP)

MIXED GEAR (MIX)

DOTTER TRAWL, BEAM [(OTE

, OTTER TRAWL BEOTTOM FISH (OTF)
Save Data Cancel and Go Back to Previous Page OTTER TRAWL BOTTOM.OTHER (OTQ)
OTTER TRAWL BOTTOM SCALLOP (OTC)
OTTER TRAWL, BOTTOM, SHRIMP (0TS) |
Clase |
1] | »]
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Figure 6. Web page used to define a trip.

Define a New Trip

(Bold-faced fields are mandatorsy)

o 2]
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Figure 7. Web page that lists hauls with matching begin and end of tow dates (top box) and hauls with errors (shaded bottom box)
such as Haul 2, for which there is no end of tow record.

Username: smagnolia Permit: 339529 Vessel Name: SCOUTIE MAG DateSail: 07062002 Datel andl: 07/082002 @

Haul Data
Feview and edit dates and times for each haul record below.

Haul # |Haul Begin Date |Haul Begin Time 'Haul End Date Haul End Time Hours Fished| |

|1 |0?f06f2002 ‘1526 |U?f06f2002 |1?53 |2.45 |@|| Delste |
HAULS WITH ERRORS

Haul # Haul Begin Date Haul Begin Time Haul End Date [Haul End Time | Error | |

|2 |0?f06f2002 |1823 | | |BEGIN ONLY |ﬂ|| Delete |

Add a Mew Haul Record |

16



Figure 8. Web page used to enter data to create the missing end of tow record for Haul 2.

Edit a Haul

o7/06/z200z2

o7/06/z200z2
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Figure 9. Web page used to enter or edit data pertaining to a catch record.

Edit a Catch Record

ol [
FEEE
R
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Figure 10. Web page used to edit enter or edit data pertaining to a gear record and to designate the hauls to which the gear data apply
(checked boxes). Data may be automatically entered into the four gear fields shown via the vessel defaults page.

Username: smagncla Permit: 995999 Vessel Name: SCOUTIE MAG DateSail: 07/06/2002 DateLandl: 07/02/2002 @

Edit a Gear Record

Gear Type: [orr 2 | Mesh Size (decimal inches (eg. 99.99)): [1.57  Infu
Gear {Juantity: Il_ ﬂl Gear Size: I? m

Hauls to Apply Gear Information {check all that apply):

' |Haul # Haul Begin Date |Haul Begin Time |Haul End Date 'Haul End Time Hours Fished

Iz 0710612002 1526 07/06/2002  |1753 2.45
IZBE 07/06/2002 1823 07/06/2002 (2046 2.38
Save Data | Cancel and Go Back to Previous Page |

19



Figure 11. Web page used to partition the amount, by species, of the total trip landings sold each dealer.

Username: smagnola Permit: 555999 Vessel Name: SCOTTTIE WAG DateSail: 07062002 DatelLandl: 07/02/2002 @

Add a Summary Record

Species Name: 301 Total LE Kept: 15000 Total LB Remaining: 15000

Dealer Quantity Sold Unit of Weight Date Sold (mm/dd/y¥yy)

IlElE'? ﬂ |15000 [Pounds =] IDT-‘.#'DEI.#'EDDE

Sawe Data | Cancel and Go Back to Previous Page |
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Figure 12. Summary of total trip landings, by species, sold to each dealer.

Username: smagholia Permit: 259959 Vessel Name: SCOTUTIE MAG DateSail: 070672002 DateLandl: 07/08/2002

Landings Summary and Dealer Data

Species Total Unit of Dealer Quantity Unit of Date Sold
= Landed MMeasure Sold MMeasure (mm/dd/y¥yy) Add Dealer | Edit |
IsQI  [15000 LB 11867 15000 LB |07/08/2002
Continue to %TR Summary Page Go Back to Previous Page
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Figure 13. Web page representing the final product, reorganization of the summarized trip data into a format similar to a VIR

logbook form, and choosing the ‘Confirm’ button certifies that data submitted by the vessel operator is complete and
correct.

Username: smagnolia Permit: 599399 Vessel Name: SCOTUTIE MMAG DateSail: 07/06/2002 DateLandl: 07/08/2002 @

VTR Summary Page

This screen reorganizes the tnp data imnte a fonmat sunilar to a VIE logbook form. Please rewview and verify that the data on this
page 15 correct. By choosing the "Confirm that all Trip Eelated Data 1s Correct”, you are accepting that all data i3 correct and wall
be reported as a Vessel Tnp Eeport {in heu of submitting a logboolk entry) and will not be allowed to make any further edits. If
vou find any data in error, choose the "Go Back to Main Page" button and make corrections before confirming the data. If you
choose "Go Back to the Iain Page", all of the changes wou have made to this trip have been saved to this pomt.

Vessel Trip Information

| VesselName | HullNumber | PermitNumber | DateSailed | Time Saled | No. of Crew
SCOUTIEMAG 999999 1999999 06-TUL-02 0600 3

| Port Landed | State Landed | Date Landed | Time Landed
[NEW BEDFORD MA |08-TUL-02 12300
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Figure 14. Gear, area and catch section of the “VTR Summary Page”.

Gear, Area and Caich Information

Each of the following blocks represent one page of VIE loghool

‘ Gear | MeshRing Size | Quantity of ‘ Size of | Chart Ave No.of |Avg Tow/Soak Time
Fished {inches) Gear Gear Area Depth Hauls (hrs)

(OTF 1197 I 12 626 [11850fa |2 12.42

| Species Name | Code | {Juantity Eept | Unit of Measure | {Juantity Discarded

JOHN DORY mo |0 LB 1500

|SQUID / ILLEX SQI  |15000 LB 0
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Figure 15. Dealer section of the “VTR Summary Page”.

Dealer Information
| Dealer Name | Dealer Number | Npecies | Amount Sold | Date Sold
|4 MLOOK CANNING CO 1867 5QI 15000 |08-TUL-02

By choosing the Confitm button vou are certifying that all mformation prowided through this website i true, complete and correct
to the best of vour khowledze, and made 1 good fath Maling a false statement through this website 15 punishable by law (18
U.5.Co1001).

Confirm that all Trip Related Data is Carrect Go Back to Main Page
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Figure 16. Interactive mapping and querying of tow-based catch per unit of effort
(CPUE) data allows vessel operators to visualize their logbook data via secure
web sites.

CPUE under 166
* CPUE between 1681 and 566
# CPUE between 561 and 1660
# CPUE greater than 1008
/" State Boundaries

58 Fathons
5 168 Fathons
k BN 500 Fathons

Results of your query

Catch Date: 07/06/2002
Haul Number: 1
Species Code: 301
Quantity kept: 15000
Quantity discarded: 0
Hours Fished: 245
Catch per unit effort (CPUE): 612245 LB per Hours Fished 1
Latitude: 378778
Longitude: -74.0378
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Figure 17. Website options available to vessel operators to produce summary reports of personal electronic logbook data.

Username: smagnolia Permit: 999359 Vessel Name: SCOTTTIE MAG
Reports
Get a Summarized Report,
Report - - Drate to Start Summarized Date to End Summarized
Type: |5ummarlzed by Species J Report (mm/dd/yyyy): 07/01/2002 Report (mm/ddlyyys): 07/31/2002

Get Reports |
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Figure 18. Example of an electronic logbook report summarized by species.

Username: smagnolia Permit: 999359 Vessel Name: SCOTTTIE MAG

Reports
Summarized Report from 07/01/2002 to 07/31/2002,

Report Summarized by Species

| Species Name | Amount Kept | Amount Discarded | TTnit of Measure
|CLAM, ARCTIC SURF 1100 o LB
JOHN DORY o |500 LB
SQUID / ILLEX 42345 o LB
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Appendix 1. Oracle database model for raw data e-mailed from study fleet vessels
participating in the 2002 electronic logbook reporting project. Link fields

are bold-faced and underlined. ‘PK” represents primary key.

ILLEXTOW_RAW

PK
PK
PK
PK

MCT
BTVESSNM
TOWNUM
SENTDATE

SENTTIME
LATDEG
LATMIN
LATSEC
LATDIR
LONDEG
LONMIN
LONSEC
LONDIR
MACRONUM
BEGIN_END
DEPTH
SURFTEMP
BOTTEMP
TOWBEGDATE
TOWBEGTIME
TOWENDDATE
TOWENDTIME
LORAN1BEG
LORAN2BEG
LORAN1END
LORAN2END
TOWCOMMENT
DOE
EMAIL_DATE
MESSAGE_ID
PROCESSED

ILLEXCAT_RAW

PK
PK
PK
PK
PK

MCT
BTVESSNM
TOWNUM
SENTDATE
SPPCODE

SENTTIME
LATDEG
LATMIN
LATSEC
LATDIR
LONDEG
LONMIN
LONSEC
LONDIR
MACRONUM
LBS_KEPT
LBS_DISC
CATCH_DATE
DOE
EMAIL_DATE
MESSAGE_ID
PROCESSED
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Appendix 2. Oracle database model for tables containing logbook data that are updated based on data

submitted by vessel operators through secure, password-protected web sites.

SFLHAUL_WORK_BASE

PK MCT
PK STUDY
PK YEAR

PK BTVESSNM
PK HAULNUM
PK BEGDATE _SOURCE

FK  |TRIPNUM
FK  |[GEAR_NUM_SEQ
OLD_HAULNUM
AREA
BEGDATE_LOCAL
BEGTIME_LOCAL
BEGTIME_SOURCE
ENDDATE_LOCAL
ENDTIME_LOCAL
ENDDATE_SOURCE
ENDTIME_SOURCE
HRSFISHED
BEG_LATDEG
BEG_LATMIN
BEG_LATSEC
BEG_LATDIR
BEG_LONDEG
BEG_LONMIN
BEG_LONSEC
BEG_LONDIR
END_LATDEG
END_LATMIN
END_LATSEC
END_LATDIR
END_LONDEG
END_LONMIN
END_LONSEC
END_LONDIR
BEG_GISLAT
BEG_GISLON
END_GISLAT
END_GISLON
LORAN1BEG
LORAN2BEG
LORAN1END
LORAN2END
CHAIN
BEG_DEPTH
END_DEPTH
BEG_SURFTEMP
END_SURFTEMP
BEG_BOTTEMP
END_BOTTEMP
HAUL_NOTES
BEGIN_END

BUG

DELETED

UOE

DOE

uoc

DOC

SFLTRIP_WORK_BASE

PK
PK
PK
PK

MCcT
STUDY
YEAR
BTVESSNM

SFLCATCH_WORK_BASE

PK MCT

PK STUDY

PK YEAR

PK BTVESSNM

PK HAULNUM

PK CATCH DATE

PK SPPCODE

FK TRIPNUM
NESPP4
QTYKEPT
QTYDISC
QTYUNIT
BUG
DELETED
UOE
DOE
uoc
DOC

SFLGEAR_WORK_BASE

—1PK GEAR NUM SEQ
FK TRIPNUM
GEARCODE
NEGEAR
MESHSIZE
GEARQTY
GEARSIZE
DELETED
UCE

DOE

uocC

DOC

FK
FK

TRIPNUM
SEQUENCE_NUM
PERMIT
HULLNUM
CREWSIZE
DATESAIL
TIMESAIL
DATELAND1
TIMELAND1
PORTLAND1
PORTNAME1
STATEABB1
DATELAND2
TIMELAND2
PORTLAND2
PORTNAME2
STATEABB2
OPER_NUM
OPER_NAME
TRIPCATG
FISHED
TRIP_NOTES
COMPLETE_FLAG
COMPLETE_DATE
COMPLETE_TIME
COMPLETE_BY
DELETED

UOCE

DOE

uocC

DOC

(9]

SFLEET_BIO

PK MCT
PK STUDY

PK YEAR

PK HAULNUM
PK TOW DATE
PK SPPCODE
PK IND_ID

SFLCATCH_SUMMARY_WORK_BASE

FK TRIPNUM
NESPP4
HULLNUM

AREA

WEIGHT
UNIT_OF_WEIGHT
LENGTH
UNIT_OF_LENGTH
DOE

UOE

DOC

uoc

PK MCT

PK STUDY

PK YEAR

PK BTVESSNM

PK SPPCODE

PK DEALNUM

FK TRIPNUM

FK TRIP_SEQUENCE_NUM

NESPP4
QTYSOLD
QTYUNIT
DATESOLD
DELETED
UOE

DOE

uocC

DOC




Appendix 3. Oracle database model for electronic logbook data summarized similar to the Vessel Trip

Report (VTR) database. “PK” represents primary key and “FK” represents foreign key.

SFLTRIP_BASE

PK
PK
PK

TRIPNUM
STUDY
IYEAR

BTVESSNM
MCT
PERMIT
HULLNUM
CREWSIZE
DATESAIL
TIMESAIL
DATELAND1
TIMELAND 1
PORTLAND1
PORTNAME1
STATEABB1
DATELAND2
TIMELAND2
PORTLAND2
PORTNAME2
STATEABB2
OPER_NUM
OPER_NAME
TRIPCATG
FISHED
TRIP_NOTES
COMPLETE_DATE
COMPLETE_BY
UOE

DOE

uoc

DOC

-«

SFLHAUL_BASE

PK
PK
PK
PK

TRIPNUM
STUDY
YEAR
HAULNUM

MCT
BTVESSNM
IAREA
BEGDATE
BEGTIME
ENDDATE
ENDTIME
HRSFISHED
BEG_LATDEG
BEG_LATMIN
BEG_LATSEC
BEG_LATDIR
BEG_LONDEG
BEG_LONMIN
BEG_LONSEC
BEG_LONDIR
END_LATDEG
END_LATMIN
END_LATSEC
END_LATDIR
END_LONDEG
END_LONMIN
END_LONSEC
END_LONDIR
GEARCODE
NEGEAR
MESHSIZE
GEARQTY
GEARSIZE
BEG_DEPTH
END_DEPTH
BEG_SURFTEMP
END_SURFTEMP
BEG_BOTTEMP

END_BOTTEMP
HAUL_NOTES
UOE

DOE

uoC

DOC
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SFLCATCH_BASE

PK
PK
PK
PK
PK

TRIPNUM
STUDY
YEAR
HAULNUM
SPPCODE

MCT
BTVESSNM
CATCH_DATE
NESPP4
QTYKEPT
QTYDISC
QTYUNIT
UOE

DOE

UOoC

DOC

SFLCATCH_SUMMARY_BASE

PK
PK
PK
PK
PK

TRIPNUM
STUDY
YEAR
SPPCODE
DEALNUM

MCT
BTVESSNM
NESPP4
QTYSOLD
QTYUNIT
DATESOLD
UOE

DOE

UOC

DOC
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in the
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Clearance: All manuscripts submitted for issuance as CRDs
must have cleared the NEFSC 's manuscript/abstract/webpage
review process. If any author is not a federal employee, he/she
willberequired to signan “NEFSC Release-of-Copyright Form.”
If your manuscript includes material lifted from another work
which hasbeen copyrighted, then you will need to work with the
NEFSC’s Editorial Office to arrange for permission to use that
material by securing release signatures on the “NEFSC Use-of-
Copyrighted-Work Permission Form.”

Organization: Manuscripts must have an abstract and table of
contents, and — if applicable — lists of figures and tables. As
much as possible, use traditional scientific manuscript organi-
zation for sections: “Introduction,” “Study Area”/”Experimen-
tal Apparatus,” “Methods,” “Results,” “Discussion” and/or
“Conclusions,” “Acknowledgments,” and “Literature/Refer-
ences Cited.”

Style: The CRD series is obligated to conform with the style
contained in the current edition of the United States Govern-
ment Printing Office Style Manual. That style manual is silent
on many aspects of scientific manuscripts. The CRD series
relies more on the CBE Style Manual. Manuscripts should be
prepared to conform with these style manuals.

The CRD series uses the American Fisheries Society’s
guides to names of fishes, mollusks, and decapod crustaceans,
the Society for Marine Mammalogy’s guide to names of marine
mammals, the Biosciences Information Service’s guide to serial
title abbreviations, and the International Standardization
Organization’s guide to statistical terms.

For in-text citation, use the name-date system. A special
effort should be made to ensure that all necessary bibliographic
information is included in the list of cited works. Personal
communications must include date, full name, and full mailing
address of the contact.

Preparation: Type a clean/neat, single-spaced version of the
document. The document must be paginated continuously
from beginning to end and must have a “Table of Contents.”
Begin the preliminary pages of the document — always the
“Table of Contents” — with page “iii.” Begin the body of the
document—normally the “Introduction” —withpage“1,” and
continuously paginate all pages including tables, figures, ap-
pendices, and indices. You can insert blank pages as appropri-
ate throughout the document, but account for them in your
pagination (e.g., if your last figure ends on an odd-numbered/
right-hand page such as “75,” and if your next page is the first
page of an appendix, then you would normally insert a blank
page after the last figure, and paginate the first page of the
appendix as “77” to make it begin on an odd-numbered/right-
hand page also). Forward the final version to the Editorial Office
as both apaper copy and electronically (i.e., e-mail attachment,
3.5-inch floppy disk, high-density zip disk, or CD). For purposes
of publishing the CRD series only, the use of Microsoft Word
is preferable to the use of Corel WordPerfect.

Production and Distribution: The Editorial Office will develop
the inside and outside front covers, the inside and outside back
covers, and the title and bibliographic control pages (pages “i”
and “ii”) of the document, then combine those covers and
preliminary pages with the text that you have supplied. The
document will then be issued online.

Paper copies of the four covers and two preliminary pages
will be sent to the sole/senior NEFSC author should he/she wish
to prepare some paper copies of the overall document as well.
The Editorial Office will only produce four paper copies (i.e.,
three copies for the NEFSC’s libraries and one copy for its own
archives) of the overall document.

Several hundred organizations and individuals in the North-
east Region will be notified by e-mail of the availability of the
online version of the document. The sole/senior NEFSC author
of the document will receive a list of those so notified.




Research Communications Unit
Northeast Fisheries Science Center
National Marine Fisheries Service, NOAA
166 Water St.

Woods Hole, MA 02543-1026

MEDIA
MAIL

Publications and Reports
of the
Northeast Fisheries Science Center

The mission of NOAA's National Marine Fisheries Service (NMFS) is "stewardship of living marine resources for the benefit of the nation through
their science-based conservation and management and promotion of the health of their environment." Asthe researcharm ofthe NMFS's Northeast
Region, the Northeast Fisheries Science Center (NEFSC) supports the NMFS mission by "planning, developing, and managing multidisciplinary
programs of basic and applied researchto: 1)better understand the living marine resources (including marine mammals) of the Northwest Atlantic,
and the environmental quality essential for their existence and continued productivity; and 2) describe and provide to management, industry, and
the public, options for the utilization and conservation of living marine resources and maintenance of environmental quality which are consistent
with national and regional goals and needs, and with international commitments." Results of NEFSC research are largely reported in primary
scientific media (e.g., anonymously-peer-reviewed scientific journals). However, to assist itself in providing data, information, and advice to
its constituents, the NEFSC occasionally releases its results in its own media. Those media are in four categories:

NOAA Technical Memorandum NMFS-NE -- This series is issued irregularly. The series typically includes: data reports of long-term
field or lab studies of important species or habitats; synthesis reports for important species or habitats; annual reports of overall assessment
or monitoring programs; manuals describing program-wide surveying or experimental techniques; literature surveys of important species
or habitat topics; proceedings and collected papers of scientific meetings; and indexed and/or annotated bibliographies. All issues receive
internal scientific review and most issues receive technical and copy editing.

Northeast Fisheries Science Center Reference Document -- This series is issued irregularly. The series typically includes: data reports
on field and lab studies; progress reports on experiments, monitoring, and assessments; background papers for, collected abstracts of, and/
or summary reports of scientific meetings; and simple bibliographies. Issues receive internal scientific review, but no technical or copy editing.

Resource Survey Report (formerly Fishermen's Report) --  This information report is a quick-turnaround report on the distribution and
relative abundance of selected living marine resources as derived from each of the NEFSC's periodic research vessel surveys of the Northeast's
continental shelf. There is no scientific review, nor any technical or copy editing, of this report.

The Shark Tagger -- This newsletter is an annual summary of tagging and recapture data on large pelagic sharks as derived from the NMFS's
Cooperative Shark Tagging Program; it also presents information on the biology (movement, growth, reproduction, etc.) of these sharks
as subsequently derived from the tagging and recapture data. There is internal scientific review, but no technical or copy editing, of this
newsletter.

OBTAINING A COPY: To obtain a copy of a NOAA Technical Memorandum NMFS-NE or a Northeast Fisheries Science Center
Reference Document, or to subscribe to the Resource Survey Report or the The Shark Tagger, either contact the NEFSC Editorial Office
(166 Water St., Woods Hole, MA 02543-1026; 508-495-2228) or consult the NEFSC webpage on "Reports and Publications" (Attp:
//www.nefsc.noaa.gov/nefsc/publicationsy/).

ANY USE OF TRADE OR BRAND NAMES INANY NEFSC PUBLICATION ORREPORT DOESNOT IMPLY ENDORSE-
MENT.
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