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MEETING OVERVIEW

The Stock Assessment Review Committee (SARC)
meeting of the 22nd Stock Assessment Workshop
(22nd SAW) was held at the Northeast Fisheries
Science Center (NEFSC), Woods Hole, Massachu-
setts during 17 - 21 June 1996. The SARC Chairman
was Dr. Emory Anderson (NEFSC). Members of the
SARC were from the NMFS Northeast and South-
west Fisheries Science Centers and the Northeast Re-
gional Office, the two Regional Fishery Management
Councils, the Atlantic States Marine Fisheries Com-
mission, two States, Canada, and a university (Table
1). About 60 others, including industry representa-
tives, attended all or parts of the meeting (Table 2).
The meeting agenda is presented in Table 3.

Table 1. Composition of the SARC.

Chair:
Emory Anderson, NMFS/NEFSC
(SAW Chairman)

Four ad hoc experts chosen by the Chair:
Russell Brown, NMFS/NEFSC
Wendy Gabriel, NMFS/NEFSC
Thomas Helser, NMFS/NEFSC
Philip Logan, NMFS/NEFSC

One person from NMFS, Northeast Regional Office:
Peter Colosi, NMFS/NERO

One person from each Regional Management Council:
Andrew Applegate, NEFMC
Christopher Moore, MAFMC

Atlantic States Marine Fisheries Commission/State personnel:
Mark Alexander, CTBMF
Joseph Desfosse, ASMFC
David Stevenson, MEDMF

One scientist from:
Canada - Douglas Pezzack, DFO, Halifax
Academia - Nancy Targett, University of Delaware
Other Region - Larry Jacobson, NMFS/SWFSC

Table 2. List of participants.

National Marine
Fisheries Service
Northeast Fisheries
Science Center
Frank Almeida

Jay Burnett

Darryll Christensen
Stephen Clark
Janessa Cobb
Janet Fields

Kevin Friedland
Richard Greenfield
Lisa Hendrickson
Shih-Wei Ling
Ralph Mayo
Steven Murawski
Helen Mustafa
Bobbie North
Loretta O'Brien
William Overholtz
Joan Palmer

Paul Rago

Anne Richards
Rodney Rountree
Fred Serchuk
Gary Shepherd
Michael Sissenwine
Katherine Sosebee
Mark Terceiro
Eric Thunberg

Jim Weinberg
Susan Wigley

Northeast Regional Office

Walter Anoushian
Allison Delong

Greg Power

Kurt Wilhelm
Mid-Atlantic Fishery
Management Council
Tom Hoff

New England Fishery
Management Council
William Amaru

Howard Russell
Atlantic States Marine
Fisheries Commission
Najih Lazar
Connecticut DMF
Mark Blake
Massachusetts DMF
Steve Cadrin

Steve Correia

Tom Currier

Bruce Estrella

XiHe

Amold Howe

Jeremy King

David Pierce

New York DEC
John Mason

North Carolina DMF
Rick Monaghan
Rhode Island DFW
Thomas Angell

Mark Gibson
Conservation Law
Foundation
Eleanor Dorsey
National Fisheries
Institute

Niels Moore

United National
Fishermen's Assoc.
James Fletcher

Cape Oceanic

Peter Spalt

Wallace & Assoc.
John Womack
Rutgers University
Eric Powell

U Mass, Dartmouth
Alexel Sharov

TFOP - Chile
Ignacio Paya

Rodolfo Serra




Table 3. Agenda of the 22nd Northeast Regional Stock Assessment Workshop (22nd SAW) Stock Assess-
ment Review Committee (SARC) meeting.

NEFSC Aquarium Conference Room
166 Water Street
Woods Hole , Massachusetts
Telephone: 508-548-5123, x270

17 June (1:00 PM) - 21 June (6:00 PM) 1996

AGENDA
TOPIC SUBCOMMITTEE SARCLEADER RAPPORTEUR
& PRESENTER
MONDAY, 17 June (1:00 PM = 6:00 PM).........ococeeeeiureeereressssssosssreenssosssssessssssessssssssssessss oo eessesesmssssseess s N
Opening E. Anderson, Chairman  H. Mustafa
Welcome
Agenda
Conduct of Meeting
Surfclam/Ocean Quahog (D) Invertebrate A. Richards
J. Weinberg N. Targett L. Hendrickson
TUESDAY, 18 June (9:00 AM = 6:00 PM)......oooririiiirireiiimiteeetersiessisteisesetssses s sesesssssessesesssssesasssesaesssasesesesesasanestsssesesesesessrasansasssasces
Summer Flounder (C) So. Demersal C. Moore M. Gibson
M. Terceiro N. Lazar
American Lobster (B) Invertebrate D. Pezzack S. Cadrin
P. Rago
WEDNESDAY, 19 June (9:00 AM = 6:00 PM).......coiiiiimiiieeii sttt ettt cen ettt sesseteses s st ense st e se st sem st scenees s ensescs s
American Lobster (B)/Continued
Discuss Advisory Report
Review Surfclam/Ocean Quahog Advisory Report
Analysis of 1994 Fishing Vessel Logbook Data (A)  No. Demersal P. Colosi W. Overholtz
R. Mayo R. Mayo
Pelagic/Coastal
W. Overholtz

Social at the Andersons' (7:00 PM)



Table 3. (Continued)

THURSDAY, 20 June (9:00 AM - 6:00 PIM).........iimuiieuirieimmmmereessnr e reeeseese e tee e ssesessetssse s eseseeeeeeee s ees oo eee e sees oo e s e oeesesesoon

Review Summer Flounder Advisory Report

Review American Lobster Advisory Report

Review Analysis of 1994 Fishing Vessel Logbook Data Advisory Report
Review Available SARC Report Sections

FRIDAY, 21 June (9:00 AM - 6:00 PM)

Review all Research Recommendations :

Complete SARC Report Sections H. Mustafa
Complete Advisory Report Sections (Coordinator)
Review List of Publications for the SAW-22 Series

Other Business H. Mustafa

Tt t R A PERENES WU TOUN N SN SN VR B

Figure 1. Statistical areas used for catch monitoring in offshore fisheries in the Northeast United States.



Table 4. 22nd SAW Subcommittee meetings.

Subcommittee - Topic Meeting Date
Participation and Place
Northern Demersal and Pelagic/Coastal Subcommittees 28-31 May 1996
- ANALYSIS OF 1994 FISHING VESSEL LOGBOOK DATA Woods Hole, MA
R. Brown, NMFS/NEFSC L. O'Brien, NMFS/NEFSC '
P. Hersey, NMFS/NEFSC W. Overholtz, NMFS/NEFSC (Chair, P/C Subcom)
L. Hendrickson, NMFS/NEFSC  J. Palmer, NMFS/NEFSC
A. Kohuth, NMFS/NEFSC G. Power, NMFS/NERO

R. Mayo, NMFS/NEFSC (Chair, ND Subcom)
S. Murawski, NMFS/NEFSC K. Sosebee, NMFS/NEFSC

B. North, NMFS/NEFSC S. Wigley, NMFS/NEFSC
Invertebrate Subcommittee 13-17 May 1996
- AMERICAN LOBSTER Woods Hole, MA .

T. Angel, RIDEM N. Lazar, ASMFC

M. Blake, CTDEP S. Murawski, NMFS/NEFSC

P. Briggs, NYDEC S. Olszewski, RIDEM

S. Cadrin, MADMF D. Pezzack, DFO/Canada

B. Estrella, MADMF P. Rago, NMFS/NEFSC (Chair)

M. Fogarty, NMFS/NEFSC A Richards, NMFS/NEFSC

M. Gibson, RIDFW H. Russell, NEFMC

J. Idoine, NMFS/NEFSC K. Sosebee, NMFS/NEFSC

K. Kelly, MEDMR D. Stevenson, MEDMR
Southern Demersal Subcommittee 20-22 May 1996
- SUMMER FLOUNDER Woods Hole, MA

F. Almeida, NMFS/NEFSC C. Moore, MAFMC

S. Cadrin, MADMF S. Murawski, NMFS/NEFSC

J. Fletcher, United National Fishermen's Assoc.
R. Greenfield, NMFS/NEFSC A. Sharov, U Mass Dartmouth

M. Gibson, RIDFW G. Shepherd, NMFS/NEFSC

N. Lazar, ASMFC D. Simpson, CTDEP

R. Monaghan, NCDMF M. Terceiro, NMFS/NEFSC (Acting Chair)

J. Mason, NYDEP
Invertebrate Subcommittee 21-23 May 1996
- SURFCLAM/OCEAN QUAHOG Woods Hole, MA

L. Hendrickson, NMFS/NEFSC P. Rago, NMFS/NEFSC (Cha1r)

T. Hoff, MAFMC A. Richards, NMFS/NEFSC

N. Moore, NFI F. Serchuk, NMFS/NEFSC

S. Murawski, NMFS/NEFSC J. Weinberg, NMFS/NEFSC
E. Powell, Rutgers University




Opening

The Chairman welcomed the meeting participants
and introduced members of the SARC, Dr. Steven
Murawski (Chief of the Population Dynamics
Branch), Dr. Frederic Serchuk (Chief of the Conser-
vation and Utilization Division), and Dr. Michael
Sissenwine, the new Science and Research Director
of the Northeast Fisheries Science Center. The Chair-
man also acknowledged the presence of participating
scientists from a number of organizations, several
members of the fishing industry, and two visitors from
Chile.

Dr. Sissenwine gave a brief overview of the history
of the SAW process. This process of unique meetings
and peer reviews has been modified several times. It
facilitates debate of scientific issues in an exchange
which is as open as possible in the production of peer-
reviewed information for fisheries management. The
process is becoming a model for the review of stock
assessments around the world.

Dr. Emory Anderson briefly reviewed the SAW
process, the composition and responsibilities of the
SAW Steering Committee, and SAW documentation.
He also reviewed the agenda and the responsibilities
of the SARC, SARC leaders, Subcommittee chairs,
and the rapporteurs.

Agenda and Reports

The SARC agenda included four topics: surfclam/
ocean quahog, summer flounder, American lobster,
and analysis of 1994 fishing vessel logbook data. A
chart of U.S. commercial statistical areas used to re-
port landings in the Northwest Atlantic is presented
in Figure 1. Statistical areas comprising stocks of
American lobster are presented in Figure B1 and sur-
vey sampling areas of the NMFS/NEFSC Surfclam/
Ocean Quahog Survey are presented in Figure D1.

The SARC reviewed eight submitted working pa-
pers on these topics, as well as several data runs and
other information prepared during the course of the
meeting. The working papers were prepared in a ser-
ies of formal Subcommittee meetings (Table 4) and
form the basis of the topic sections of this report.

Several of the working papers will be published in the
NEFSC Reference Document series (Table 5).

Table 5. 22nd SAW NEFSC Reference Documents.

Length-cohort analyses of U.S. American lobster stocks
by S. Cadrin and B. Estrella

Estimation of catch and description of sampling programs for
American lobster in the U.S. Northwest Atlantic
by P. Rago, J. Idoine, B. Estrella, S. Cadrin, and A. Richards

Report of the 22nd Northeast Regional Stock Assessment Work-
shop (22nd SAW), Stock Assessment Review Commiittee (SARC)
Consensus Summary of Assessments

Report of the 22nd Northeast Regional Stock Assessment Work—
shop (22nd SAW), Public Review Workshop

Major products of the SARC are this report, the
Consensus Summary of Assessments, a compre-hen-
sive technical report containing SARC comments and
research recommendations, and the draft "Advisory
Report on Stock Status," a stylized report whose for-
mat was set by the SAW Steering Committee. Both
reports will be available at the sessions of the SAW-
22 Public Review Workshop in draft form and pub-
lished later in the NEFSC Reference Document series
after review by the SAW Steering Committee. The
Advisory Report will be contained in the report of the
22nd SAW Public Review Workshop.

Presentations and Discussion

Topic presentations were made by Subcommittee
Chairs or their designees as indicated on the agenda.

rfcla n Quah

The harvest policy used for quota setting and the
appropriateness of the DeLury model in the analysis
of these species was discussed at length. It was sug-
gested that this may be an appropriate time for the
MAFMC to revisit the issue of harvest policies and
the approach used to calculate annual landings.

The SARC also had several suggestions for the im-
provement of the presented spreadsheet model de-
veloped to aid in simulating changes in stock biomass



under the supply years horizon for surfclam and ocean
quahog. The Committee considered the spreadsheet
model to be a tool for examining various options and
assumptions. To improve the model would require
additional field studies along with analytical work in
the next year.

The SARC's recommendations concerning surf-
clams and ocean quahogs were prioritized. Higher
priority recommendations include extensive field stud-
ies and theoretical work, as well as additional exami-
nation of the modified DeLury model; determination
of appropriate survey frequency relative to the preci-
sion of the DeLury model; and experimental sampling
with the R/V Delaware II, to determine catch size rel-
ative to past surveys before attempting another full
clam survey. Recommended work should be complet-
ed in time for the next surfclam/ocean quahog peer
review, tentatively at the SAW-25 SARC in the fall of
1997.

Summer Flounder

Changes since summer flounder was last reviewed
at SAW-20, including assumptions regarding logbook
data and changes in methodology, were emphasized
in this presentation. Much of the discussion centered
around the use of and uncertainty concerning age-
length keys. Criteria for ageing scales were reviewed
by Frank Almeida (NEFSC) with the assistance of
Rich Monaghan (NCDMF). The results of a scale ex-
change between the NEFSC and NCDMF were also
reviewed. The SARC suggested that a DeLury model
formulation might help to circumvent uncertainty in
the age data used in the VPA. One of the issues dis-
cussed was the amount of catch underestimation bas-
ed on survey indices. In spite of the uncertainties, it
was concluded that the assessment provided the best
estimate of the status of stock and was a useful basis
for management advice.

Research recommendations for summer flounder
include continuation of cooperative work between the
NEFSC and NCDMF to ensure consistent ageing of
summer flounder and consultation with the MAFMC
Summer Flounder Technical Monitoring and Demer-
sal Committees, as well as industry advisors, concern-
ing the adequacy of NEFSC domestic sea sampling
and issues of under-reported and under-sampled land-

ings. The SARC also recommended emphasis for the
continued collection of data on summer flounder and
a number of technical issues to be addressed by the
SAW Assessment Methods and Southern Demersal
Subcommittees.

American Lobster

The analysis which was presented constituted a
continuation of work begun in the SAW-16 process
and incorporated the recommendations of the Lobster
Review Panel as expressed in the terms of reference
set by the SAW Steering Committee on May 9, 1996.

The Lobster Review Panel had been organized by
NMFS and ASMFC under the auspices of the Office
of the NMFS Senior Scientist at the request of the
SAW Steering Committee. The final report of the
Panel will be published jointly by NMFS and ASMFC
and should be available later in 1996. The Panel
Chairman, Dr. Colin Bannister of the U K., will make
a presentation on the topic at the July 1996 meeting
of the ASMFC.

Although the terms of reference for the SAW lob-
ster analysis were not finalized until May, the current
assessment process began in January 1996 and culmi-
nated in a Subcommittee meeting held during May
13-17, 1996. Due to the nature of the distribution of
the species along the Northeast U.S. coast, separate
assessments were done for the three recognized
stocks: Gulif of Maine, South of Cape Cod to Long
Island Sound, and Georges Bank and South, with
some analysis also performed for the Central and
Western Long Island Sound subarea.

In the attempt to answer the question, "Why are
there so many lobster landed?”, and to provide the
best possible assessment, the SARC engaged in num-
erous discussions, including various aspects of the
DeLury and other models, other technical issues, and
assumptions about natural mortality, seasonal timing
of growth events, surveys, exploitation, etc. Several
additional runs were carried out during the meeting to
address SARC concerns about the stability of the
analysis. The Committee's concerns and recommenda-
tions are reflected in the Discussion and Consensus
Summary, and Research Recommendations sec-
tions under American Lobster of this report.



Analysis of 1994 Fishing Vessel Logbook Data

As the quality of data affects all assessments, the
Northern Demersal and Pelagic/Coastal Subcommit-
tees were tasked with conducting a comprehensive
evaluation of the usefulness of the 1994 vessel log-
book data in stock assessments and making recom-
mendations to improve their usefulness. The present-
ers summarized the background of this task and ex-
plained the process for their evaluation. As the system
was developed rather quickly to meet the needs of
management and lacking a formal design, it has cer-
tain obvious shortcomings. Examples of logbook
pages, problems concerning their interpretation, and
quality assurance procedures, or lack thereof, were
discussed. A considerable amount of discussion cen-
tered around the difficulty encountered in matching
dealer records with corresponding logbook submis-
sions directly related to the absence of a coordinated
design for the two data collection systems.

Recommendations include changes in logbook au-
dit procedures, some fine-tuning of data collection
forms and procedures, as well as necessary short-term
remedies, some of which have already been imple-
mented. In addition, the SARC noted the need to
educate fishermen as to the importance of the in-
formation in the logbooks. Assuming that the logbook
entries are correct, the SARC's recommendations

should lead to an improvement in the 1997 logbooks
and database and more useful data for scientific pur-
poses. The implementation of the SARC's recommen-
dations, however, must be the decision of the NMFS
Regional Director and will need to be carried out by
database experts.

Closing

Dr. Anderson reminded the SARC that the draft
documentation developed at the meeting would be
edited and forwarded to SARC leaders for final re-
view before distribution at the SAW-22 Public Re-
view Workshop sessions. SAW documentation could
not be cited until final reports were available after the
Steering Committee meeting in August.

Before closing the meeting, Dr. Anderson invited
visitors to give their impressions of the SARC pro-
cess. Dr. Rodolfo Serra and Ignacio Paya of Chile,
whose presence as observers had been arranged under
a bilateral fisheries agreement, indicated that they had
heard about the process a year or so earlier. They ex-
pressed their appreciation for the opportunity to
observe the SARC meeting and to speak with col-
leagues. The visitors were impressed with the general
dedication to the process, particularly the care taken
in writing the advice and recommendations.



A. ANALYSIS OF 1994 FISHING VESSEL LOGBOOK DATA
Terms of Reference
The following terms of reference were addressed:

Summarize spatial and temporal trends in vessel logbook entries for major offshore fisheries (e.g., New
England large mesh otter trawl, sea scallop dredge).

. Calculate the proportion of total catch and numbers of trips that are simultaneously represented in dealer
and vessel logbook databases and the fraction of permitted vessels accounted for in vessel and dealer
logbooks.

. Characterize the statistical properties of fishing effort and catch from logbooks, compared to information

from the previous voluntary interview/weighout program.

d. Evaluate the utility of logbook data for allocating total landings of species to stock areas.

e. Evaluate the consistency of CPUE and effort trends using fishing vessel logbook data.

f. Evaluate the accuracy of vessel logbook information using coincident sea sampling information.

g. Recommend changes to the vessel logbook program to improve the usefulness of data for stock

assessment.
Background

In 1993, amendments to the Atlantic Sea Scallop,
Northeast Multispecies, and Summer Flounder Fish-
ery Management Plans (FMP) contained require-
ments for a mandatory reporting system for vessels
and dealers in the Northeast. This made the existing
dealer reporting system mandatory for firms pur-
chasing species covered under one of these plans. It
also required vessels engaged in one of these fisheries
to submit logbooks for each trip. These requirements
were put into place in April 1994 for the summer
flounder fishery and in June 1994 for the multispecies
and sea scallop fisheries.

Dealer Reporting

The regulations which resulted from the three
FMPs required a dealer to obtain a permit in order to
purchase a managed species from a vessel. One re-
quirement of the dealer permit is that the dealer must
report, to NMFS, purchases of all species from both
permitted and unpermitted vessels. While dealer re-
porting was mandated under the Summer Flounder

FMP in 1992, it was primarily used as a quota mon-
itoring system until 1994. With implementation of the
Multispecies and Sea Scallop FMPs, the dealer re-

porting system was fully mandatory for these three

major fisheries in the Northeast.

The new FMP regulations resulted in only minor
changes to the methods utilized by dealers to submit
data to NMFS. The same data elements are collected
under these new regulations as were collected in the
past (i.e., dealer identifiers, vessel identifiers, date and
port landed, and pounds and price by species and
market category). The significant difference for the
industry is that submission of the dealer purchase data
(weighouts) is now mandatory.

A major consequence of the new regulations was
the manner in which NMFS processed the data inter-
nally. Under the data collection system which existed
prior to 1994, NMFS port agents would collect
weighout forms directly from dealers. These same
agents would also conduct personal interviews of a
sample of vessel operators to obtain additional infor-
mation. Through these interviews, the port agents



would collect data describing the fishing trip. These
data elements included: fishing area, effort, a basic
description of the gear, and several other elements.
Anecdotal information was also noted. These data
were then combined with the weighout data collected
from dealers for the interviewed trips.

For trips which were not interviewed, port agents
would use various methods to estimate the effort,
area, and gear-related data elements. Methods used
by the agents included using the data-element values
from vessels engaged in the same or similar fisheries
and past experience and knowledge of the fishing
habits of the uninterviewed vessels. The spatial reso-
lution for uninterviewed trips was not as fine as for
interviewed trips (i.e., quarter-degree square vs. 10-
minute square). The data elements previously obtain-
ed through personal interviews are now submitted
directly to NMEFS by vessel operators through Fishing
Vessel Trip Reports.

Vessel Reporting

The new reporting regulations for vessels require
that commercial vessels permitted in any of the three
FMPs listed above submit a logbook for every trip.
This requirement is in effect even if the vessel is not
engaged in one of these fisheries for a given trip. A
commercial trip is defined as one which is intended to
harvest fish or shellfish for a commercial purpose.
Party and charter vessels are also included if they are
taking passengers for hire. Purely recreational trips
are excluded. The only exception to this is if a vessel
only has a summer flounder party and charter permit.
These vessels are required to submit a logbook only
if they land summer flounder.

In April 1994, mandatory reporting requirements
for vessels with a summer flounder permit were im-
plemented. Vessels with multispecies and sea scallop
permits were included in June 1994. Even though the
requirements for the latter two plans were not effec-
tive until June 1994, vessels with summer flounder
permits were required to report all species.

Vessel Data Processing

When the 1994 vessel logs were initially received
at the Regional Office in Gloucester, MA, they were

stamped with the date received, indexed, and scan-
ned into the imaging system. No data were keyed
other than the fields necessary to uniquely identify the
log. Shortly after this commenced, it was realized that
this task could not be processed by the limited staff
given the required deadlines. A decision was made to
use the NMFS standing contract with the Federal Pri-
son Industries (UNICOR) to process these data after
they had been scanned and indexed.

Ultimately, all 1994 logs submitted by commer-
cial, party, and charter vessels representing trips land-
ing in the Northeast region were processed by UNI-
COR. Trips which landed outside the region and neg-
ative reports were excluded from this processing
flow. A negative report is submitted by a vessel oper-
ator when no fishing activity occurs in a calendar
month.

Instructions for data entry and output record
structures are provided by NMFS to UNICOR.
Original logs are submitted for processing in small
batches each consisting of approximately 2,000 logs.
Once a batch is processed, a diskette containing the
output files is returned to NMFS along with the origi-
nal logs. A total of 55 batches was processed through
UNICOR for the 1994 vessel logbook data.

The amount of auditing of the logs by NMFS
varied over time before they were sent to UNICOR.
As a result, the entry instructions given to UNICOR
by NMEFS also varied. However, for all batches, the
logs were sorted by trip categories, i.e., commercial,
party, or charter (TRIPCATG in the output record)
and port landed (PORT1, STATE1) and batched
accordingly. For each state and trip category within a
batch, a unique output file was created by UNICOR.
No other sorting of the logs was performed, thus a
batch does not represent a particular landing time
period.

Pre-Audit and Keying Instructions

The pre-audit involved screening and correction
of Vessel Trip Reports by NMFS personnel before
shipment to UNICOR for key entry. The specific
chronology of pre-audit and keying instructions is
provided in Table Al.



Pre-audit instructions - 7/26/94: The first set of pre-

audit instructions was designed to standardize the
data on the logs to those set out in the database
design. This resulted in units of measure being con-
verted to those of the database, incomplete fields
being corrected, and missing. data being found in
existing tables. If entries on the log were not to be
entered by UNICOR, they were deleted with a yellow
highlighter. Any entries made by NMFS for UNICOR
entry were written in red ink.

Pre-audit instructions - 8/9/94: This revision de-
creased the amount of pre-auditing which was per-
formed. The basic premise of this pre-audit was that
if an entry did not meet the database standards, no
effort would be made at correction and UNICOR
would ignore the problem field. This policy has re-
sulted in many blank fields within the dataset.

Transmittal letter to UNICOR - 8/11/94: The first
batch of logs was sent to UNICOR on 8/11/94. This

first batch, and possibly some of the following
batches, would have contained logs pre-audited using
the first pre-audit instructions. It cannot be easily
determined at which of the earliest batches the second
pre-audit procedures became effective. The first batch
contained 658 logs from commercial trips landing in
Massachusetts.

Draft pre-audit and keying instructions - 3/10/95: In
early March 1995, a decision was made to change the
methods used to process the vessel logs. This deci-
sion resulted in the suspension of pre-auditing.
UNICOR would key the data as submitted by the
industry. No deleting of an invalid entry would be
done. Other changes resulting from this decision were
that the date received would no longer be stamped on
the log, and scanning of the 1994 logs would stop. If
an entry in a field could not be read, a “?” was en-
tered. However, some fields (IMAGENUM, TRIP-
CATG, and PORTCODE) would always be legible
and must contain data. These changes were imple-
mented on 4/3/95 with batch 14,

Processing of 1995 Logs

All 1995 log data have gone through initial pro-
cessing within NMFS. This includes scanning and
indexing into the imaging system in Gloucester. In

order to index a log, certain fields must contain valid
entries. These fields include: image number, vessel
hull and permit numbers, and date and time sailed. If
these fields were not correct, they were edited by
NMES staff to the extent possible. If valid entries
could not be determined, they were returned to the
vessel operator for correction. Any logs that com-
bined multiple trips were also returned.

The remaining data entry for the logs was ac-
complished in several stages. Logs with sailing dates
from January - May and November - December were
completely processed in Gloucester by NMFS per-
sonnel. While these were processed with a minimum
of auditing, there was limited error checking either
prior to or during entry. Coded fields (GEARCODE,
SPPCODE) were not checked against a table of valid®
entries. However, the availability of experienced
NMFS personnel, allowed for appropriate entries into
these and other fields. Units of measure were con-
verted to the database standards, species and dealer
codes were carried through the species records if
necessary, and, to a limited extent, coded fields were
entered as codes rather than truncated full names.

The same fields in which multiple entries were
deleted in 1994 were processed with these methods in
1995. If more than one entry was recorded in fields
such as AREA, MESH, and DEPTH, only the first
entry was entered. To the extent possible, these are
now being coded as MIX during the auditing process.
This auditing process commenced in April 1996 and
continues.

Logs with sailing dates of June - October are cur-
rently being sent to UNICOR for processing. Their
instructions have basically been the same as for the
1994 data. No pre-auditing has been performed be-
fore the batches are sent other than what was neces-
sary for indexing. The exception to this is that mul-
tiple entries in AREA, MESH, and DEPTH are now
being coded as MIX, although this change was only
initiated recently. For approximately one quarter of
the logs processed by UNICOR, only the first value
was entered.
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mputer Audit and Databa ing Pr r

The computer audit and database loading process
was split into four stages to provide for an orderly
progression from the keyed ASCII files into a three-
tiered database structure (trip, gear, species data
tables). An audit program was written to flag errors
in the 1994 vessel log data for review and correction
and to create the temporary ORACLE tables once the
corrections were made. Stage 1 of the audit process
checked for the basic information necessary to split
the input file into trip and gear-species records. If
there were no fatal errors, the tables were created.
Stage 2 split the gear-species records into separate
gear and species tables. Stage 3 checked for errors in
the three resulting tables. Synonym tables were built
and used in the third stage to clean up the alpha codes
used for gear and species. Stage 4 of the audit pro-
cess loaded the audited data into the VTR master

tables.

Stages 1 and 3 produced fatal and informative er-

ror listings. Generally, errors in fields required to
* build the database or used as linking fields were flag-
ged as fatal errors; all others were flagged as infor-
mative errors. Stage 1 fatal errors included unmatch-
ed trip or gear-species records, duplicate image num-
bers (SERIAL NUM), missing or invalid vessel per-
mits, and invalid record types. Stage 3 fatal errors
included missing or invalid errors in the TRIPCATG,
PERMIT, HULLNUM, DATESAIL, DATELNDI,
STATE1l, PORT, GEARCODE, MESH, NEM-
AREA, SPPCODE, DEALNUM, and DATESOLD.
Use of the unknown value for a field was not consid-
ered a fatal error. More detailed information is pro-
vided in Table A2.

Auditors worked on individual batches in tem-
porary ORACLE tables in their own user space and
were instructed to correct all fatal errors before going
on to the next stage. In an attempt to complete the
audits within the time constraints given, auditors were
instructed to ignore the informative errors.

As batch audits were completed, the data were
loaded into the VTR master tables in ORACLE. As
soon as some preliminary analysis was done on the
data, it became apparent that the subtrip delineation
was being lost in the vessel log data. The 1994 VIR
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master formats were revised to look like the 1995
VTR data which had additional fields (TRIPID,
GEARID, NRPAGES, and PAGENO) for tracking
multiple page trips, and the data were reloaded. This
still did not solve the subtrip problem since multiple
pages were not restricted to changes in effort fields
(GEARCODE, MESH, or AREA). Some multiple
pages resulted from entries required for more species
than could fit on one page, others resulted from mis-
interpretation of what constituted an area change, etc.
Two more fields were added to reflect subtrips
(NSUBTRIP, SUBTRIP). The problem was solved
by updating the database to generate these values.

As noted earlier, a detailed manual pre-audit of
the logbooks was only in effect for two weeks

(7/26/94 - 8/9/94). During 8/9/94 - 4/3/95, the pre=

audit consisted mainly of deleting (with highlighter
pens) data that should not be keyed. All pre-auditing
of logbooks was halted on 4/3/95 by management
directive. Of the 92,000 logbooks, 39% were pre-
audited and 61% were not pre-audited. The keying
instructions to UNICOR were also changed as a re-
sult of changing management directives. Therefore,
for some logbooks, UNICOR was instructed to omit
any questionable variables, and for others UNICOR
was instructed to key all variables regardless of con-
tent. As a result, key fields may be blank or contain
unnecessary formatting or unit notation characters.
Numeric fields were not restricted to numerics. Fields
such as dealer number and date sold were not carried
forward to each record even when they obviously
applied to a block of species data.

The removal of detailed manual pre-audits at an
early stage in the processing of the logbooks nega-
tively affected the quality of the keyed data. The
keying instructions also varied greatly over time and
led to the omission of critical data. These factors ex-
tended the time required to process and audit the data
and resulted in labor-intensive computer audits. The
audit program had to be revised several times to ac-
commodate and reconstruct poorer quality data. It is
recommended that future processing of the logbooks
include manual pre-auditing and that the data entry
program include more extensive data audits.



verview of the 1994 L kD

Specific analyses presented in the following sec-
tions were based on all logbook records generated by
the latest iteration of the data-building software. The
database was “frozen” as of April 23, 1996. This pro-
vided 64,319 individual trips (approximately 85% of
the eventual number audited) for analysis by the
SARC. Table A3 provides a general overview of key
fields present in the database on the trip, gear, and
species records. Key link fields such as DATESAIL
and DATELNDI1, which were verified during the
audit process, are within prescribed bounds. The
accuracy of these fields, however, has not been de-
termined. The TIMESAIL field is problematic with a
large proportion of missing values. Alpha fields such
as PORT1, PORT2, and OPERATOR are difficult to
interpret due to the large number of possible entries.
Data fields such as MESH and DEPTH are generally
within expected bounds, but some obvious outliers
require further examination. Many of these outliers
can be corrected with further scrutiny of the logs.
Proportions of Landin T

Catches by gear type were derived from vessel
logbooks and mandatory dealer data (Tables A4 and
AS). Since gear was not a mandatory field to be in-
cluded in the dealer data, this data set is incomplete.
In several instances, the quantity of catch by gear
from vessel logbooks exceeds that in dealer data even
though only approximately 85% of the vessel data are
included in the data set. Proportional catches by gear
type are presented in Figure Al for six important spe-
cies: - Atlantic cod, haddock, pollock, white hake,
summer flounder, and sea scallop. There was a dis-
crepancy between the two data sets in how longline
catches were coded. For much of the catch in dealer
data, longline catches were coded as coming from pe-
lagic longline, while for most vessel data, these
catches were coded as bottom longline. For these
comparisons, the two longline categories were thus
combined.

In general, the proportional catch by gear was
similar between dealer and vessel data sets. Cod deal-
er data showed a slight under-representation of hand-
line and other minor gears (probably reflecting lump-
ing of catches from small under-tonnage vessels).

Likewise, other minor gears were also under-repre-
sented in dealer data for haddock, pollock, white
hake, summer flounder, and scallop catches. An un-
der-representation of longline catches of white hake
in vessel logs is also apparent. Given the general co-
herence of these two data sets, proration of dealer/
vessel data to catch by gear/stock area and time per-
iod appears feasible.

Spatial and Temporal Distribution of
Logbook Submissions

Fields analyzed from the vessel log gear section
included: LAT_DEGREE, LAT_MINUTE, LON_
DEGREE, LON _MINUTE, NEMAREA, LORAN]1,
and LORAN2. Data contained in these fields were
examined to determine their quality and in some cases ..
were compared to the same fields contained in the
1993 NEFSC weighout database. A summary of the
results is as follows:

Area

Statistical areas are one of the primary fields used
by NEFSC scientists to analyze commercial fisheries
data since these area codes define geographic stock
boundaries. The area field was included in the audit-
ing program as a fatal error. This field was set up in
the logbook data entry program with a "not null" con-
straint, so there are no missing values, but rather
zeros to represent missing NEMAREA codes. -

Quality of data: The coded area field represents
"NEMAREA" which includes subareas of inshore

statistical areas and the offshore statistical areas.
Approximately 98.4% (65,169) of the area codes
contained in the database represented valid NEM-
AREAs. These valid NEMAREA codes include 90
entries coded as 001-004 which, based on comparison
of NEMAREA codes with LAT/LON and/or LORAN
pairs (32% of the NEMAREAs coded as 1-4), ap-
peared incorrect. Based on this comparison, it ap-
pears that unclear logbook instructions for recording
NEMAREAs may have led to this problem. There
were no null values since this field was set up with a
"not null" constraint. An additional 1,048 of the codes
(1.6%) appeared as zeros. In addition, for trips which
were split between two NEMAREAS and recorded on
the same vessel logbook, only the first NEMAREA
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was entered. The original logbook entries would have
to be reexamined in order to estimate the extent of
this problem.

Assignment of missing NEMAREA codes: Valid
LORANI1/LORAN? pairs were converted to LAT/

LON pairs, and then used to assign codes to NEM-
AREAs coded as zeros. Additionally, valid LAT/LON
pairs were also used to assign these values. An addi-
tional 340 NEMAREAs were determined based on
the use of these valid LAT/LON and LORAN pairs.
This resulted in valid NEMAREAS for 98.9% of the
records in the database.

Validation of NEMAREA codes: Valid LAT/LON
pairs can be used to determine the validity of NEM-

AREA codes. In addition, valid LORAN1 and LO-
RAN?2 pairs once edited and converted to valid LAT/
LON pairs, using the PC-based software program
LORAN/GPS, will then be used to determine the va-
lidity of their respective nemarea codes. These NEM-
AREAs will then be compared to NEMAREAs from
a master look-up table of areas.

Lati /Longi nd Loran Bearin

Quality of data: The fields LAT DEGREE, LAT_
MINUTE, LON DEGREE, LON MINUTE, LO-
RANI1, and LORAN2 were audited as informative
errors instead of fatal errors, so these errors were not
corrected by auditors. As a result, the majority of
these fields contained invalid bearings and coordi-
nates.

Approximately 71% of the LORAN1 and LO-
RANR2 fields consisted of nulls for one or both fields;
others contained values which could be edited and
converted to LAT/LON pairs. Many of the invalid
LORAN entries noted above could be easily con-
verted to a LAT/LON coordinate because the time
delays are in themselves sufficient for discerning the
correct chain required by the LORAN/GPS software.

Only 19% of the LAT/LON pairs contained valid
coordinates. This can be compared with the percent-
ages of valid LAT/LON pairs from interviewed trips
during 1992 and 1993, which were 28% and 26%, re-
spectively. Approximately 59% of the LAT and LON
values were null for one or more of the four fields and

another 22% contained values which would require
extensive auditing to discern. The latter category,
consisting of 14,259 invalid LAT/LON pairs, is pri-
marily a result of no pre-auditing of the LAT/LON
and LORAN fields. For example, most of the invalid
LAT/LON pairs were actually partial LORAN read-
ings which had been written in the LAT/LON fields
on the logbook form, but were truncated when key-
punched, since the LAT/LON fields contain fewer
digits than are needed for the 12-digit LORAN bear-
ings. The remaining invalid LAT/LON coordinates
appeared to be a result of keypunching leading zeros,
course heading abbreviations and other alphanumer-
ics, decimal degrees, dashes and zeros which were
written on the logbooks or LAT/LON pairs were re-
versed during data entry. Correction of these LAT/
LON coordinates would require reexamining the log=~
books for the correct values.

When valid loran pairs exist, they can be subject
to the same series of editing and processing programs
described in the "Area" section of this report, then
converted to valid LAT/LON pairs. However, ap-
proximately 97% of the invalid LAT/LON records
contained loran fields which were null. Therefore,
these invalid LAT/LON pairs would have to be
corrected by reexamining the logbooks as well.

Match/Mismatch of VTR and Dealer Data

An analysis of the Multispecies Vessel Trip Re-
port (VTR) data and the dealer data was undertaken
to evaluate the correspondence between the two data-
bases. The analysis was divided into three parts: 1)
comparison of unique vessel permit numbers, 2) com-
parison of the frequency of transactions by unique
vessel permit, and 3) comparison of each transaction
by unique vessel permit. Approximately 85% of the
1994 vessel trip report data were available for anal-
ysis. In the subsequent analyses, the preliminary re-
sults are based upon subsets of each data set.

To compare vessel permit numbers in the vessel
logbook data with the dealer data, it was necessary to
subset each data set to eliminate data which did not
belong to the multispecies mandatory reporting sys-
tem. For example, the vessel logbook data contain
some logs which represent fishing trips which are not
part of the multispecies vessel trip reporting system.
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The fishing trips which should be reporting in this sys-
tem are those with permits for multispecies, summer
flounder, and scallops. Fishing trips using the gear
types of clam dredge (DRC), drift gillnet (GND),
longline pelagic (LLP), midwater pair trawl (PTM),
and lobster pot (PTL) were excluded from the com-
parison because these gear types are predominately
used in fisheries which have another reporting system
or are not required to report. Recreational and charter
fishing trips were also excluded. A summary of the
vessel trip reports by gear type for commercial trips
is given in Table A6.

In the dealer data, each record represents one
transaction by a PERMIT-TRIP-DATESOLD to a
dealer. The mandatory dealer data were selected from
the entire dealer data set based upon source code
(mandatory dealer reporting has source code = 7). A
summary of dealer data by source code is presented
in Table A7, and the temporal distribution of the deal-
er data by source code is illustrated in Figures A2a
and A2b.

Comparison of Unique Vessel Permit Numbers

The reduced vessel trip report data subset had
36,840 observations with 1,745 unique vessel permit
numbers; the reduced dealer subset had 71,412 obser-
vations with 2,755 unique vessel permit numbers.
When the two subsets were combined, a total of
3,090 unique vessel permit numbers resulted. Of
these, 46% (1,410 permits) of the vessel permit num-
bers occurred in both subsets, 43% of the vessel per-
mit numbers occurred only in the dealer subset, and
11% of the vessel permit numbers occurred only in
the vessel trip report subset. The 1,410 matched per-
mits represent 81% of the available permits in the
vessel logbook subset and 51% of the available per-
mits in the dealer subset.

Errors in the vessel permit number were detected
in the analysis. Since vessel PERMIT number is used
along with DATESAIL and TIMESAIL to distin-
guish a unique trip in the vessel trip report data, it
was necessary to first determine the accuracy of this
field. Although this field was audited along with ves-
sel hull number (HULLNUM) to ensure that both
numbers mapped out to an actual vessel, there was no
check to ensure that both numbers mapped out to the
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same vessel. A cross-check was run to determine the
extent of mismatches between the permit and hull
numbers. For commercial trips, 1.6% of the trips had
permit numbers or hull numbers which did not map
out to the same vessel.

Comparison of Frequency of Transactions by Unique
Vessel Permit

To compare the frequency of transactions for each
vessel permit number between the two data subsets,
the vessel trip report data subset was reduced further
to exclude any observations in which the dealer num-
ber was missing or which indicated that species were
retained for home consumption. No further exclusions
were made in the dealer set.

In the reduced vessel trip report data subset, there
were 1,717 unique vessel permit numbers (42,239
transactions) and 2,755 unique vessel permit numbers
(71,412 transactions) in the mandatory dealer subset.
In the combined subsets, there were 3,066 unique
vessel permit numbers; 46% of the permits occurred
in both data subsets, 44% of the permits (21,370
transactions) occurred only in the dealer subset, and
10% of the permits (4,684 transactions) occurred
only in the vessel logbook reduced subset. Of the
vessel permit numbers which matched, 6% had the
same number of transactions in both subsets, 70% of
the permits had more dealer transactions than vessel
logbook transactions, and 24% of the permits had
more vessel logbook transactions than dealer trans-
actions. The 46% matching permits had 37,555 trans-
actions in the vessel logbook data and 50,042 trans-
actions in the dealer data. The frequency of transac-
tions for the vessel trip report subset and the manda-
tory dealer subset are displayed in Figures A3, A4,
and AS.

For the matched permits, the difference between
the number of transactions in each set was calculated
by subtracting the number of transactions of vessel
permits from the number of transactions of dealer
permits for each matched permit. The distribution of
these differences is presented in Figure A6.



Comparison of Each Transaction by Unique Vessel
Permit

In the last segment of this analysis, the direct cor-
respondence of each transaction between the vessel
trip report data and the mandatory dealer data was
examined; this hinged on finding variables common to
both data sets. To match transactions in the dealer
and vessel databases, it was necessary to link across
a combination of fields present in both data sets that
uniquely identify (distinguish) trips in both data sets.
The fields PERMIT, PORT, MONTH, DAY, and
DEALER_NUMBER are the only fields common to
each data set. A match of dealer records with vessel
trip report records was attempted using three primary
linking fields: permit number, dealer number, and date
(month, day),which occurred in both data sets,and in

ombination had the potential to distinguish unique
trips. Problems were encountered with both the dealer
and vessel trip report records which limited the ability
to match data from these two sources on a trip basis.

Inadequate data in the match fields were en-
countered in both the dealer and vessel log databases.
In the dealer database, an additional 2,331 dealer re-
cords (3.8 % of the remaining dealer data set) with
missing (null) or zero values for DAY, MONTH,
PERMIT, or DEALNUM fields were eliminated. In
the vessel log database, 16,216 vessel log records
(25% of remaining vessel log data set) where either
DATESOLD or DEALNUM was null or zero were
eliminated. These records were excluded from the
analysis to eliminate the possibility of erroneous
matches where data in the matching fields were
missing, null, or set to zero by the data entry or
auditing processes.

A necessary condition to matching dealer and ves-
sel log records for individual trips was that the PER-
MIT-DEALER NUMBER-DATE combination suc-
cessfully distinguished unique trips in both the dealer
and vessel log databases. This was not true for the
dealer database. A total of 6,305 dealer records
(another 10.2% of the remaining data set) were found
where there were multiple month-day trips (with
unique document numbers) occurring for the same
PERMIT- DEALER NUMBER-DATE (day-month)
combination. The number of trips with the same per-
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mit and dealer number sold on the same date ranged
from 2 to 20 distinct document numbers. This is prob-
lematic because the matching criteria will be unable to
distinguish between these trips, resulting in erroneous
matches. If this situation is due to incorrect date in-
formation on the dealer records, it is also impossible
to match these trips correctly to their corresponding
vessel logs. Note that the MONTH-DOCUMENT _
NUMBER fields are still useful for identifying indi-
vidual trips within the dealer database. The absence of
the DOCUMENT_NUMBER field (which is not
present in the vessel log database) during the match-
ing process results in the inability to distinguish in-
dividual trips. '

This situation occurs for two primary reasons.
First, dealers lump the trips from under-tonnage ves-
sels under two permit numbers (190998 and
390998). Of the 3,709 total trips coded with these
two permit numbers, 1,074 occurred within unique
DEALER_NUMBER-DATE combinations. The re-
maining 2,635 trips contributed to multiple document
numbers occurring in the same PERMIT-DEAL-
ER_NUMBER-DATE block, accounting for roughly
43% of these problematic trips. Second, it appears
that dealers or port agents are lumping many trips on
the same day, no matter when the trip was sold. The
frequency of transactions occurring on the 15th, 30th,
and 31st day of a month is roughly 50% higher than
other days of a month, suggesting that dealer records
are being tallied monthly. Approximately 122 dealer
numbers have this problem after removing under-ton-
nage vessels. Of these, 8 dealer numbers accounted
for 1,954 of the 3,670 (53%) remaining trips. While
DOCUMENT_NUMBER can be used to distinguish
among these trips from a dealer perspective, it is im-
possible to distinguish between trips when linking
dealer records with vessel log records to assign dealer
trip landings to a specific vessel log.

It was impossible to determine the degree to
which the PERMIT-DEALER NUMBER-DATE
combination successfully distinguished unique trips in
the vessel log database. However, it is important to
reiterate that more than 25% of the relevant, and in
theory "matchable", vessel log data would be dis-
carded because of inadequate data in the matching
fields.



Concluysions Regarding Direct Trip Match

Given the problems with both the dealer and the
vessel log records, it was not possible to make an ac-
curate match between the dealer and vessel log re-
cords for individual transactions. Further, many prob-
lems encountered could not be rectified, given the
existing data collection procedures and database
structure. It is clear that the current data collection
procedures and database structure were not intended
to accommodate the possibility of directly matching
dealer and vessel log records for individual transac-
tions. The matching approach outlined in this section
is theoretically possible given the current structure.
However, it is operationally intractable given the cur-
rent problems associated with "inappropriate" data in
the matching fields and other confounding factors. To
directly match the dealer and vessel log records of
individual trips-transactions, a data collection system
must be designed to satisfy both management and sci-
entific needs. To accomplish this, a comprehensive
analysis of fishing operations and dealer transaction
procedures must first be performed.

If direct matching of transactions were possible
with the present data sets, the following exclusions
would be made, and each data set would be reduced
to:

VTR trip records: 64,319 records in total, 46,475
records (72%) excluding non-commercial trips.

VTR gear records: 66,217 records in total, 36,840 re-
cords excluding non-commercial trips and gear types
not required to report in the VIR system.

VIR ies-DEAL ransaction) _records:
215,749 records in total, 150,329 records excluding
non-commercial trips and gear types not required to
report in the VTR system and species retained from
home consumption. This subset would be further re-
duced by approximately 18% due to 1) zero or miss-
ing values for day, month, permit, or dealer number;
and 2) zero values for quantity kept.

Dealer trip records: 101,185 records in total, 65,098

records excluding non-mandatory dealer transactions,
and non-Federal document numbers. This subset
would be further reduced by approximately 15% due

to 1) zero or missing values for day, month, permit,
or dealer number; 2) multiple month-day dates for the
same permit, dealer number; and 3) under-tonnage
vessel permits lumped in 190998 or 390998 permit
codes. :

Distribution of Landings from VTRs

Landings distributed by region, area, month, and
port are important components of any assessment
work conducted on a fish stock in the Northeast.
Prior to 1994, the commercial weighout and inter-
view databases provided detailed information on these
and other aspects of the landings of all the important
commercial species. Logbook data could provide
some useful information to allow for an examination
of some of these issues. An analysis comparing land-
ings information from 1993 and the logbooks from
1994 was conducted with the intent of conducting
coarse-level comparisons of some of these common
aggregation variables for selected species landings.
These comparisons were done on a percentage basis
because the 1994 data were incomplete.

Cod otter trawl landings by stock area appeared
to change little in terms of distribution by region for
1993 and 1994 (Figure A7). Georges Bank provided
the bulk of the landings for both years. Landings in
the Gulf of Maine were similar on a percentage basis
in the two data sets and appeared to be about half of
that on Georges Bank. Cod landings by statistical
area fluctuated a little more when comparing the per-
centages for 1993 and 1994 (Figure A8). Landings
may have increased in Statistical Areas 511 and 512
while decreasing in Areas 561 and 562. Most of the
landings appear to have occurred in Areas 521 and
522 in both years, consistent with historical landings
patterns for the Georges Bank stock.

Since the mandatory logbook data system began
in May 1994, a comparison of months 5-8 (May -
August) was conducted for 1993 and 1994 for cod
otter trawl landings. Although there were some differ-
ences, the 1993 pattern of landings appeared to be
present in 1994 for Boston, Gloucester, and New
Bedford landings (Figure A9). This also appeared to
be the case for a comparison by region-port, with
New Bedford landings dominating in both years and
in the Georges Bank region (Figure A10).
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Yellowtail flounder otter trawl landings by stock
region for 1994 were also comparable to 1993 with
Georges Bank dominating the total followed by small-
er proportions in the Gulf of Maine and Southern
New England (Figure A11). Landings in Statistical
Areas 513 and 514 remained relatively constant be-
tween 1993 and 1994. Most of the landings appeared
to occur in Statistical Area 562 in both 1993 and
1994 and the relative proportions in both areas were
similar over these two years (Figure A12). Landings
of yellowtail flounder in the other George Bank and
Southern New England areas showed slight-to-medi-
um changes over the two years, but no large trends
were apparent.

Landings of cod in the sink gillnet fishery were
also compared for 1993 and 1994. Most of the land-
ings from this fishery occur in the Gulf of Maine and
the remainder occur on Georges Bank (Figure A13).
The relative proportions for the two years remained
stable in the various stock regions. Landings were
highest in Statistical Areas 513, 514, and 521 during

1993 and 1994 (Figure A14). Proportional landings in
Area 513 remained stable over the two years, but ap-
peared to change in Areas 514, 515, and 521.

Allocation of Total Landings to Stock

Analyses from the previous section indicated that
proration of landings data may be possible for 1994
data as long as the analysts are very careful about pre-
screening the information before use. This would en-
tail a thorough investigation of all the appropriate
sources of information and a careful examination of
the data prior to any proration. Data from dealer
records and logbooks were examined to determine
the percentage coverage of 1994 landings for the ten
groundfish species, as well as summer flounder and
sea scallops (Table A8). Since the mandatory pro-
gram began in May 1994, landings of these species
had almost no coverage in the first quarter, but were
recorded through the previous weighout/interview
system. Landings that were under the mandatory sys-
tem were covered to the greatest extent in the log-
books during the second quarter, but coverage for all
quarters is still incomplete.

Since overall logbook coverage of cod was rea-
sonably high (>50%) and only two stocks were in-
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volved, the SARC chose cod as a candidate species
for an example proration of the 1994 landings data.
This analysis was for illustrative purposes only since
the data were preliminary, provisional, and incom-
plete. The steps followed in the proration exercise are
illustrated in Figure A15. Since the 1994 data were
available from two sources (mandatory and weigh-
out/interview), it was necessary to use both the man-
datory and non-mandatory dealer information to pro-
duce example landings for the Georges Bank and Gulf
of Maine cod stocks. The procedure used was to first
obtain the quarterly landings by division from the
dealer files for the non-mandatory part of the year
(mostly the first and second quarters) (Table A9a).
Because the quarterly landings obtained from the
mandatory system contained no area designation
(Table A9b), landings by area and quarter were ob-"
tained from the logbook data to prorate the manda-
tory dealer information. The logbook landings by re-
gion and quarter were converted to percentages and
used to prorate the dealer landings data to stock area
(Tables A%9b - d). The two sources of prorated land-
ings by stock were combined to produce an example
set of landings for the Georges Bank and Gulf of
Maine cod stocks for 1994 (Table A9e).

In addition, a simpler proration was also attempt-
ed with the 1994 logbook data. Cod landings from
the logbook data were converted to percent by region
for the entire year (Table A10a). These percentages
were used to estimate landings by applying them to
the total landings from the 1994 dealer database
(Table A10b). This procedure produced another ex-
ample set of landings for the Georges Bank and Guif
of Maine cod stocks (Table A10c).

Consistency of CPUE and Effort Trends
including Trip Examination

To investigate the utility of the 1994 logbook sys-
tem for examining trends in effort for groundfish
stocks, a comparison of 1993 and 1994 data for se-
lected stocks was attempted. Since the 1994 logbook
data were incomplete, only simple comparisons were
possible. Percentages by region and subarea for cod
and yellowtail flounder were used as examples to il-
lustrate trends for the two years. Only otter trawl ef-
fort was examined since comparisons for other gears
were not as feasible at the time. Information for 1993



was obtained from the weighout/interview database.
Information for 1994 was obtained from the logbook
database. Days fished for 1994 were calculated from
information on tow duration and number. of trips in
the logbook database. Data for both years were con-
verted to percentages by region and area to facilitate
comparisons.

Percentages of effort for cod on Georges Bank
and the Gulf of Maine changed somewhat in 1994
from those in 1993, but not greatly (Figure A16).
This may reflect several factors including area clo-
sures on Georges Bank, incomplete logbook data,
and many other possibilities. Effort patterns among
statistical areas on Georges Bank and in the Gulf of
Maine appeared to vary between 1993 and 1994. An
increase in Areas 511 and 512 may indicate that these
areas were sampled sparingly in the past (Figure
A17). The decrease in effort in Area 562 may reflect
the Area II closure that went into effect in 1994 on
Georges Bank.

Fishing effort for yellowtail flounder apparently
decreased on Georges Bank and increased in South-
ern New England in 1994 (Figure A18). An examina-
tion of effort by statistical area suggests that a switch
to Southern New England may have occurred in
1994, increasing in Areas 526 and 537 (Figure A19).
These trends will need to be examined more closely
when the entire audited 1994 database is available.

Fishing vessel operators often find it necessary to
fish in several statistical areas. The number of subtrips
over the period 1991-1993 from the weighout/inter-
view database and from logbook information in 1994
was compared to investigate if coverage in 1994 had
changed. The percentage of split trips by otter trawl-
ers that fished more than 1 day during 1991-1993 av-
eraged 5.5%, while the percentage in 1994 was about
2.4% (Figure A20). This suggests that the logbook
database indicates a frequency of split trips about
50% less often as had been recorded by port agents in
the previous years. This comparison is preliminary
and the conclusion may change when a fully audited
and corrected 1994 database is available.
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Trip Length Evaluation

An analysis was undertaken to determine if a
method could be found of detecting unusually low
values in the QTYKEPT field (due to a problem dis-
tinguishing between whole pounds and thousands of
pounds). A landings-per-unit-effort ratio was calcu-
lated by dividing the total number of pounds for a trip
by the number of days the vessel was at sea (DATE-
LND1 - DATESAIL). This revealed some very long
trips (max 335 days) and some very short trips (min
1). The percentage of trips with days absent less than
1 was very small (0.02%). A slightly larger number
(1.1%) were found to be greater than 15. Some of
these may be valid, but will require verification.

In the scallop dredge fishery (DRS), the highest’

frequency of trips were absent for either 1 or 15 days
(Figure 21). The sink gillnet fishery (SGN) is mostly
comprised of day trips, while the otter trawl fishery
(OTF) includes a large number of trip boats as well as
day boats. A comparison of the 1994 logbook data
with the 1993 weighout data shows similar patterns in
each fishery between years (Figure A22). The 1994
data appear to have slightly higher values in general,
but appear to be missing a large number of day trips
in the scallop fishery. This pattern is reflected in the
higher mean days absent for the DRS data in Table
Al1. Both sets of data also indicate extremely long
trips.

Catch-per-unit-effort data (pounds per day absent)
also show similar patterns in both years (Figures A23
and A24). The 1994 logbook data indicate slightly
lower mean CPUE for the otter trawl and sink gillnet
fisheries (Table A11), and the distributions are skew-
ed more towards lower values (Figures A23 and
A24). Results for the sea scallop fishery reflect the
low frequency of day trips in the 1994 logbook data
(Table A1l and Figures A21 and A22). Further re-
view of these results is required when the entire 1994
data set is complete.

VTR-Sea Sample Comparisons

The sea sampled trips were compared with corre-
sponding logbooks for April-December 1994. The sea
sampling database is presently being revised, but the
1994 data were available electronically, although in an



unaudited form. From April to December 1994, 1,378
trips were sampled by observers and 37,026 tows
were recorded, where 50% of these tows were ob-
served.

Only commercial trips were extracted from the
logbook database; party and charter boats were speci-
fically excluded. In the sea sample data, all tows, both
observed and unobserved, were included in the
analysis. The criteria for a successful match of a sea
sample trip to a logbook trip were equivalent hull
number, date landed, and species code. Of the 1,378
sea sample trips, 27% or 366 trips had matching log-
book trips. The reasons for a lack of a match for the
other 73% of the trips has yet to be investigated.

Comparison of landed pounds for all species for
matched sea sample and logbook trips indicates that
agreement is strongest in the sink gillnet vs. the otter
trawl (Figure A25 and A26). For gillnets, except for
a few notable outliers, agreement between sea sample
and logbook catches was good across the range of
catches. For otter trawls, however, the best agree-
ment was at lower range of landed pounds.

Cod and all flounders combined (American plaice,
yellowtail, summer, witch, fourspot, winter, and win-
dowpane) were chosen as example species for otter
trawl and gillnet comparisons (Figures A27-A30).
Cod was not well represented in the otter trawl gear
(Figure A27), but in sink gillnets, agreement was rela-
tively good, with a slight bias towards higher weights
in the logbooks (Figure A28). Flounders were also
not well represented in the otter trawl (Figure A29),
although the agreement was good. In the sink gillnets,
agreement was good across the range of catches,
although a few outliers were present (Figure A30).

Histograms of the annual landed pounds by spe-
cies for otter trawls and gillnets (Figures A31 and
A32) indicate that weights from the sea sample re-
cords are larger for the majority of the species with
the notable exception of species 801 (Loligo squid)
taken by otter trawls. Further investigation of this is
required. Again, agreement was more consistent in
the sink gillnet gear than in the otter trawl.
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Paired Vessel Considerations

Available logbook records were examined for pre-
sence of paired vessel observations. Paired gear types
include: pair trawl, bottom (PTB) and pair trawl, mid-
water (PTM). The initial purpose of this investigation
was to determine whether paired vessels reported the
entire catch on both logs or split the catch between
vessels. Corresponding records from dealers would be
scrutinized to determine the total landings from each
trip, providing a comparative metric for this gear

type.

A total of 22 trips from two vessels (one from
Hampton, VA and one from Pamlico, NC) coded as
PTB were included in the available database. All of
these trips were reported as fishing in Areas 622, 626,
or 635. The predominant species were sea scallops
and shrimp, with summer flounder as the primary by-
catch. Shrimp from this area were reported using the
only 3-letter code available (SHR, pandalid), although
it is more likely that these shrimp catches comprised
penaeid species. It is not likely that these vessels were
paired with each other, but rather each fished multiple

nets, with the captains reporting the gear as paired.

A total of 86 trips from 9 vessels coded as PTM
were included in the available database. Eight of the
vessels were reported as fishing in Southern New En-
gland (Areas 537-616) for large pelagics and one ves-
sel was reported as fishing in Area 513 for herring.
Of the eight vessels reported as pair trawling for large
pelagics, only one log recorded another vessel name
as its pair.

The majority of trips recorded as PTM were re-
ported for the single vessel fishing for herring in the
Gulf of Maine. When all of the actual logs were ex-
amined for this vessel, it was noted that the gear used
was recorded as midwater trawl. This gear type was
interpreted in three ways: PTM, OTM, and OTH.
The gear code eventually entered in the database was
batch-dependent and thus likely auditor-dependent.
Thus, the gear code PTM was incorrect for this ves-
sel. Of greater concern, it was also noted that a very
high proportion of the herring catches recorded on
the log sheet were entered into the database as “other
finfish”. This error was associated with trips coded as
OTH and was also batch-dependent. Batch numbers



higher than 15 were responsible for the erroneous en-
tries. In contrast to lower batch numbers, these logs
were designated to be entered in "as is" condition.

Both errors were related to the manner in which
the logs were completed and could have been avoided
with pre-screening by knowledgeable people. The
second error associated with the species coding of the
catches casts serious doubt on whether the database
accurately reflects the information content in the logs.
In order to evaluate the accuracy of the logbook data,
the assumption of representation must be met.

Summary

The vessel trip report (VTR) system became ef-
fective in April 1994 for vessels landing summer
flounder, and in June 1994 for vessels landing multi-
species groundfish or sea scallops. The VIR data are
important to stock assessments because key informa-
tion such as location, gear, and effort, previously col-
lected by port agents, are no longer available in the
dealer database.

Specific analyses of the available 1994 logbook
data were conducted to evaluate the accuracy of the
data as specified in the terms of reference. Analyses
of the spatial components indicated that the statistical
area entry was represented on almost all logbook re-
cords, but that analyses of the data at greater spatial
resolution was only possible for 19% of the trips be-
cause the latitude/longitude or loran fields on the
remaining trips could not be interpreted without fur-
ther scrutiny of the original logbook entries.

In general, the proportional catch by gear was
similar between dealer and vessel data sets. Cod deal-
er data showed a slight under-representation of hand-
line and other minor gears (probably reflecting lump-
ing of catches from small under-tonnage vessels).
Likewise, other minor gears were also under-repre-
sented in dealer data for haddock, pollock, white
hake, summer flounder, and sea scallop catches.

Vessel permit numbers in the 1994 vessel log
database were matched with corresponding vessel
permit data from the mandatory dealer transaction
database. When the two subsets were combined, a to-
tal of 3,090 unique vessel permit numbers were de-
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tected. Of these, 46% (1,410 permits) of the vessel
permit numbers occurred in both subsets, 43% of the
vessel permit numbers occurred only in the dealer
subset, and 11% of the vessel permit numbers oc-
curred only in the vessel trip report subset. The 1,410
matched permits represent 81% of the available per-
mits in the vessel logbook subset and 51% of the
available permits in the dealer subset. About 1.6% of
the commercial trips had permit numbers or hull num-
bers which did not map to the same vessel.

Of those vessel permit numbers which matched,
6% had the same number of transactions in both sub-
sets, 70% of the permits had more dealer transactions
than vessel logbook transactions, and 24% of the
permits had more vessel logbook transactions than
dealer transactions. Further attempts to directly match -
the data on a trip-by-trip basis were unsuccessful due
to the lack of complete linking information in each
database. It was necessary to improvise matching cri-
teria from existing fields such as permit number and
date, which are required on both dealer transaction
records and vessel trip reports. Inaccuracies in the
permit field in both data sets contributed to the low
probability of direct matching. In addition, various
interpretations of the date fields were likely applied by
the dealer and the operator on their respective re-
cords.

An analysis comparing proportional landings and
effort information from 1993 with logbook data from
1994 was conducted for selected species and gear
types. Otter trawl landings of cod and yellowtail
flounder by stock area appeared to change little in
terms of distribution by region for 1993 and 1994.
Landings of cod in the sink gillnet fishery were also
compared for 1993 and 1994. Most of the landings
from this fishery occur in the Gulf of Maine and the
remainder occur on Georges Bank. The relative pro-
portions for the two years remained stable between
the two stock regions. Percentages of effort for cod
on Georges Bank and in the Gulf of Maine changed
somewhat in 1994 from those in 1993, but not great-
ly. This may reflect several factors including area
closures on Georges Bank, incomplete logbook data,
and many other possibilities. Fishing effort for yellow-
tail flounder apparently decreased on Georges Bank
and increased in Southern New England in 1994. The
percentage of split trips by otter trawlers fishing more



than 1 day during 1991-1993 averaged 5.5%, while
the percentage derived from the 1994 logbook data
was about 2.4%.

Two procedures utilizing different stratification
schemes were developed to prorate the recorded
landings from the dealer records across stock area.
The first scheme included quarter and stock area in
the estimation, while the second procedure was based
on annual proportions between areas. Different re-
sults were obtained from each procedure, although
the spatial patterns were similar. The SARC noted
that extreme caution must be exercised when attempt-
ing such procedures because the results will depend
on the stratification scheme employed.

Sea sampled trips were compared with corres-
ponding logbooks for April - December 1994 as a
means of determining accuracy of the corresponding
logbook data. Of the 1,378 trips comprising 37,026
tows covered by observers, 27% or 366 trips had
matching logbook trips. For gillnets, except for a few
notable outliers, agreement between sea sample and
logbook catches for all species combined was good

‘across the range of catches. For otter trawls, sea
sample coverage was sparse, but the best agreement
occurred at the lower range of landings.

SARC Comments

The current data collection procedures and data-
base structure of the recently implemented (1994)
mandatory vessel and dealer reporting systems were
not designed in a coordinated manner to meet muiti-
ple scientific and management needs. Most of the ves-
sel trip report logbooks were not screened and veri-
fied to standardize the data as set out in the database
design. Therefore, a substantial number of serious er-
rors remain in the database, and the database is not
likely to accurately reflect the information content of
the original logs. Thus, it was not possible to provide
a comprehensive evaluation as specified in the terms
of reference.

A comprehensive evaluation of the effectiveness
of the logbook program depends on the central as-
sumption that the database contains an accurate re-
presentation of the information submitted on the logs.
Without sufficient quality assurance procedures dur-
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ing the pre-processing, data entry, and audit stages,
such accuracy cannot be assured. Such quality assur-
ance procedures initially designed into the pre-audit
phase were suspended because of management direc-
tives. Thus, many inconsistencies in the observations
derived from the logbook database often resulted
from erroneous or incomplete entries in the database
that were not necessarily present on the original logs.
Thus, it was difficult to distinguish between the inac-
curacies directly attributable to the logbook informa-
tion and those introduced as a result of data entry.

Difficulties encountered in attempting to match
dealer records with corresponding logbook submis-
sions were due, in part, to the errors introduced to the
database during data entry. However, matching of
these two data sets was inherently difficult because
the design of the two data collection systems was not
coordinated. An accurate alignment of the two data
sets requires the presence of linking criteria on each
component. This has not been achieved under the
present system. Thus, trip information which, in the-
ory, exists in the separate data sets to allow a direct
match cannot be utilized unless information contained
on both vessel and dealer records is linked in the data-
base. To achieve this in the future, a comprehensive
mandatory data collection system must be designed
which satisfies both management and scientific data
needs by taking into account the interrelated effects
of the regional database system.

The proration of total landings to stock area, as
illustrated by the two examples presented in the
section on Allocation of Total Landings to Stock,
illustrate some potential problems of utilizing unre--
lated data sets to allocate landings. Many proration
schemes may be utilized to produce the same product,
but results will vary depending on the degree of reso-
lution or stratification incorporated in the proration
scheme. To ensure reproducibility, a master database
containing catch allocated by gear, area, mesh, etc.,
must be constructed from the available data and main-
tained for the users.

Recommendations
The SARC considers the collection of commercial

fishery statistics in a systematic and scientifically
sound manner to be of highest priority. However, the



large number of discrepancies between the informa-
tion content of the submitted logbooks and the repre-
sentation of these data in the database is a matter of
serious concern. The SARC, therefore, recommends
that immediate attention be given to both short-term
problems with the 1994-1996 data and to the devel-
opment of long-term solutions to problems of samp-
ling design and database management.

To address problems that exist within the current
database, the SARC recommends:
1. Verifification and recovery of all information con-
tained on 1994-1996 logbooks be accomplished
by screening and performing pre-audits on log-
book pages as set out in the database design using
software, scanned images, re-entry, or other ap-
propriate procedures.

Use of existing data for provisional assessment
calculations, such as allocation of catch by stock
area, should be done with caution on a case-by-
case basis by individuals familiar with the parti-

cular fisheries and species. Without additional -

auditing, all calculations based on these data must
be considered preliminary. All calculations should
be performed with extreme caution and full
awareness of the problems in the database.

To ensure that data collected in the future are usable,
the SARC recommends:

3. Analysis and design of the mandatory vessel and
dealer reporting system should be completed and
implemented in order to accommodate manage-
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ment and scientific data requirements. This analysis
must reference the interrelated effect of the Regional
database system (e.g., vessel and dealer permitting)
on the mandatory reporting system. Such a system
should have as its basis at least the following features:

® unambiguous linking criteria that can be easily
implemented for dealer, logbook, sea samp-
ling, and effort monitoring data;

pre-audits of all submitted data during the da-
ta capture phase with personnel knowledge-
able of the fishery, species, regulations, and
the database structure and content to elimi-
nate ambiguities in data fields and preserve
the original integrity of the logbook informa-
tion; N

user-friendly data collection forms which pro-
vide clear instructions for recording data in
standardized formats.

4. Until the long-term sampling design problems are
resolved, immediate steps should be taken to pro-
mote cooperation between industry and managers
to improve the existing data collection process by
adhering to design standards, modifying collection
forms and instructions, and by encouraging educa-
tional programs.

The SARC advises that experts in sampling de-
sign, database management, fishery management, and
stock assessment, working in cooperation with indus-
try representatives be directed to implement these re-
commendations immediately.
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Table Al. Pre-audit and keying instructions for 1994 vessel logbook records.

Pre-Audit and Keying Instructions

Field

7126/94

8/9/94

3/10/95

chain. Right justify time delays.

IMAGENUM & & & & & & & Hyphensnotentered = =» = = -+ = - Not nuli, no "7 allowed.
HULLNUM
PERMIT Check all without zero as third digit & & & & & &~ & Donotaudit = @ = < < 9
DATESAIL = ¢ & & ¢ & - F - e Fomatmm/iddlyy = 2 2 D A S S - D - S
TIMESAIL Convert AM or PM to 24 hour clock time Do not convert AM or PM. Delete AM if recorded. Enter as recorded.
If PM recorded, delete entire entry.
TRIPCATG Not null, no “?" allowed.
CREW
NANGLERS
GEARCODE If three characters do not change. If greater Delete entries longer than three characters. Truncate to three characters. If nonvalid code is
than three, look up correct code. recorded, the first three characters would be entered.
MESH If more than one is recorded, enter only first Delete ranges or multiple entries. Continue to convert to decimal.
value.
GEARQTY Enter as recorded.
GEARSIZE If more than one is recorded, enter only first Delete ranges or muttiple entries. Enter as recorded.
value.
AREA If more than one is recorded, enter only first Delete ranges or multiple entries. Truncate to three characters. If text recorded, the first
value. three characters would be entered.
DEPTH If more than one is recorded, enter only first Delete ranges or multiple entries. Truncate to four characters. Example: "50-60"
value. entered as "50-6".
LAT - & & & &+ & ¢ Deleteseconds = = = = = - Enter as recorded.
LON & & & & & & Deleteseconds = = = = - - 2 Enter as recorded.
LORAN1 Complete entries by inserting station and Delete incomplete entries. Enter as recorded.
chain. Right justify time delays.
LORAN2 Complete entries by inserting station and Delete incomplete entries. Enter as recorded.
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Table Al. (Continued)

Pre-Audit and Keying Instructions (Continued)
Field 7126/94 8/9/94 3/10/95
NTOWS If recorded In other than total for trip, calculate if other than total number for trip, delete. Truncate to four characters. If something other than
based on other information on log total number of tows/hauls per trip recorded, the first
four characters would be entered. Example: “10 per
day” entered as *10 p*
TOWHRS
TOWMIN
SPPCODE & & - - - & -+ ¢ Enterallcharacters = = D D D S D D ) D D D D
QTYKEPT Check units, decimals, etc. No audit.
QTyYDISC Delete entries other than pounds (percentages, bushels, etc.). No audit.
DEALNUM If blank, look-up from dealer table using recorded name. !f dealer does not have a permit, or it
cannot be determined, enter '00000". If multiple species entries for one dealer, pass to subsequent No audit.
records.
DEALNAME " If multiple species entries for one dealer, pass to subsequent records. No pass.
DATESOLD Format mm/dd/fyy. If multiple species entries for one dealer, pass to subsequent records. No pass.
PORT1 Not null, no 7" allowed.
STATE1 Not null, no *7* aliowed.
PORT2
STATE2
DATELND1 & & & & & & & & & & & & - Formatmm/ddyy = = < = = S S = S S S D DD
TIMELND1 Convert AM or PM to 24-hour clock time. Do not convert AM or PM. Delete AM if recorded. Enter as written.
If PM recorded, delete entire entry.
DATELND2 - & E & & ¢ - - & e - - Fomatmm/ddyy @ S A D D D
TIMELND2 Convert AM or PM to 24-hour clock time. Do not convert AM or PM. Delete AM if recorded. Enter as written.
If PM recorded, delete entire entry.
OPER_NUM




Table A2. VESLOG94 computer audits table - description of field audits at each audit stage.

Field Name Field T Stage 1 Stage 3 Stage 4
TRIPID number(9) Does not exist Does not exist Regional Office
NRPAGES number(3) Dbes not exist Does not exist Regional Office
NSUBTRIP number(3) Does not exist Does not exist Scientific staff
HULLNUM varchar2(8) No checks Lookup on cfvess94
PERMIT number(6) F No blanks Lookup on cfvess94 used to create subtrip
DATESAIL date Invalid date, > datelnd1l, used to create subtrip
> datelnd2

TIMESAIL varchar2(4) Oracle time check used to create subtrip
TRIPCATG number(1) Must be 1,2, or 3
CREW number(2) range 0-99
NANGLERS number(3) range 0-999
PORTLND1 varchar2(25) No checks
STATE1 varchar2(2) Lookup on port
DATELND1 date Invalid, or < datesail
TIMELND1 varchar2(4) Oracle time check
PORTLND2 varchar2(25) No checks
STATE2 varchar2(2) No checks
DATELND2 date Invalid, or < datesail
TIMELND2 varchar2(4) Oracle time check
OPERATOR varchar2(35) No checks
OPERNUM number(8) No checks
PORT varchar2(6) f Lookup on port
DATE SIGNED date Does not exist Does not exist Regional Office (empty)
DATERECV date Does not exist Does not exist Regional Office (empty)
GEARID number(9) Does not exist Does not exist Regional Office
SUBTRIP number(3) Does not exist Does not exist Scientific staff
PAGENO number(3) Does not exist Does not exist Regional Office
FILENAME varchar2(8) Does not exist Does not exist Regional Office (empty)
SIDEID varchar2(3) Does not exist Does not exist Regional Office (empty)
SERIAL NUM varchar2(8) F No blanks, no duplicates, No checks

No unmatched trip/spp
GEARCODE varchar2(3) Lookup vlgear used to create subtrip
MESH number(31) make sure it is numeric used to create subtrip
GEARQTY number(5) check min-max on vigear
GEARSIZE number(51) check min-max on vigear
NEMAREA varchar2(3) lookup on area used to create subtrip
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. Table A2. (Continued)

LAT DEGREE varchar2(3) No checks

LAT MINUTE varchar2(2) No checks

LAT SECOND | varchar2(2) _No_checks

LAT DIR varchar2¢1) No checks

LON DEGREE varchar2(3) No checks

LON MINUTE varchar2(2) No checks

LON SECOND varchar2(2) No checks

LON DIR varchar2(1) No checks

LORAN1 varchar2(12) No checks

LORANZ varchar2(12) No checks

NHAUL number (4) min-max vligear

SOAKHRS number(3} min-max vlgear

SOAKMIN number(2) range 0-59

DEPTH number(4) range 0-9999

SPPCODE varchar2(5) F lookup on vispptbl

QTYKEPT number(5) range 0-99999

QTYDISC number(5) range 0-99999

DEALNUM number(5) F Llookup if gtykept !=0,
gtydisc >=0 and <=99999,
dealnum !=00000,00001,

00009, 99998

DEALNAME varchar2(30) No checks

DATESOLD date F if dealnum 1= 99998,00001

RECTYPE varchar2(1) F must be 1 or 2

NOTE: Stage 2 creates the gear and species data tables from the gear-species data; there are no field audits in Stage

F=Fatal Errors S=Subtrip Information I=Images (once they are scanned)
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Table A3. Overview of vessel trip record database fields. -

VIEW: VESLOG94T (approximately 64,000 records, 4/23/96)

L.

2.

10.

1.

TRIPID:

NRPAGES:
HULLNUM:

PERMIT:

DATESAIL:

TIMESAIL:

TRIPCATG:

CREW:

TRIPCATG=1:
TRIPCATG=2:

TRIPCATG=3:

NANGLERS:

TRIPCATG=1:

TRIPCATG=2:

TRIPCATG=3:

PORT1:

STATEL:

There were not replicated numbers - looks good

97.4% of the values are 1, and less than 0.1% are greater than 3 pages
(some of these multiple page reports are probably legitimate)

This variable was difficult to assess because of the mixture of alphanumeric and
numeric numbers - further investigation needed.

All dates were between January 1 and December 31; 1994, inclusive,
221 dates before April 1, 1994.

There was a significant number of problems in this field including 4856 records with
missing values, 29 records with alpha numeric entries (AM, PM, /, A, HR, HB), .

68 records missing leading zeros, 20 records with values equal to 2400, 5 records with
values exceeding 2400).

All values equalled 1, 2, or 3.
This analysis was broken down by trip category:

790 values (1.7%) equal to zero, 45535 values (98%) between 1 and 10, 150 values
(0.3%) greater than 10 (maximum = 76)

172 values (1.4%) equal to zero, 12523 values (98.5%) between 1 and 8 inclusive, 17
values (<0.2%) greater than 8§

50 values (1.0%) equal to zero, 5076 values (99%) between 1 and 8 inclusive, 3 values
exceed 8 (range:21-83)

This analysis was broken down by trip category:

44,901 values (86.6%) equal to zero, 1,551 values (3.3%) between 1 and 8 inclusive, 16
values (<0.1%) exceed 10 (range 11-450)

463 values (3.6%) equal to zero, 3,047 values (24.0%) between 1 and 10 inclusive, 3,391
values (26.7%) between 11 and 20 inclusive, 2,717 values (21.4%) between 21 and 30
inclusive, 1,548 values (12.2%) between 31 and 40 inclusive, 1449 values (10.6%)
between 41 and 70 inclusive, 197 values (1.5%) between 71 and 138 inclusive.

41 values (0.8%) equal to zero, 4,001 values (78%) between 1 and 10 inclusive, 1,090
values (21.2%) greater than 10 (range 11-131)

Problematic: Some ports are spelled and abbreviated up to 10 different ways; some as
street addresses, company names, numeric entries, landing names. Many could be

combined and corrected by someone knowledgeable about ports.

All state codes were states between Maine and North Carolina
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Table A3. (Continued)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

DATELNDI:

TIMELND1:

PORT2:

STATE2:

DATELND2:

TIMELND2:

OPERATOR:

OPERNUM:

PORTCODE:

All dates were between January 1 and December 31, 1994, inclusive.
69 dates before April 1, 1994.

99.8 % of values between 0000 and 2359 inclusive; 0.2% of values are problematic as
follows: 48 values with alpha numerics (S,AM,PM,P,SAME), 39 with missing leading
or trailing zeros, 30 values equal to or exceeding 2400

Problematic with multiple spellings of ports, some numeric codes, company names, fisher
names. Small number of total entries. Many could be combined and corrected by

someone knowledgible about ports.

All codes for states from Maine to North Carolina inclusive, except one "00" and one
HRT”

All dates were between January | and December 31, 1994, inclusive. Three values were
earlier than April 1, 1994.

Most valid times between 0000 and 2359, 8 outside this range including 03PM, 1289,
1389, 466, 400, 6PM, 8894)

How many ways can you spell and abbreviate names

Some values appear not to be legitimate, but numbers ranged from 1-8 digits. Further
investigation is needed.

All port codes were valid with the following exceptions: code 70999 (one record) and code
71011 (181 records) missing leading zeros, does port 490510 (one record) exist?

DATE_:SIGNED This field appears to be empty for all records.

DATERECV:

BATCHID:

This field appears to be empty for all records.

Appears correct, but not possible for me to assess.
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Table A3. (Continued)

VIEW: VESLOG9%G

General

1.

SUBTRIP

MESH

NHAUL

SOAKHRS

SOAKMIN

DEPTH

Mostly Subtrips of 1, 95%, Range 1-5 Subtrips. May be some duplicates, a few records
were not split correctly.

Modes around 2" and 5.5", range 0-10", many zeros, but most are explainable due to
gears such as handlines.

Most values are 48 or less, range 0-6970. Many zeros and a small percentage of very
large values.

Most values are 120 or less, range 0-999. A small percentage of very large values.
Most of the values are zeros, range 0-59.

Mostly zeros, range 0-8015. A small percentage of very high values. This variable may
be currently unusable.

Gear Type Gillnet: GNS-6,218 records

1.

2.

5.

6.

SUBTRIP

MESH

NHAUL

SOAKHRS

SOAKMIN

DEPTH

Very small number of subtrips, 99% of records are 1’s, range 1-4.

Median of 6", range 0-10". About 10% are zeros.

95% of values are 8 or less, range 0-361. Some very high values. About 5% are zeros.
Median value is 24hrs, range 0-246. About 5% zeros and 5% values greater than 72.
Mostly zeros, range 0-50.

50% of values less than 30, range 0-1200. Mostly low values.

Gear Type Otter Trawl, Fish: OTF-20,913 Records

1.

2.

SUBTRIP

MESH

NHAUL

SOAKHRS

SOAKMIN

DEPTH

95% of values are 1’s, range 1-5. Very few split trips, 2% are in the database.

Modes around 2 and 5.5", range 0-9.9. 1,203 values are zero. 5% of the values are
between 6 and 9.9.

95% of the values are 30 or less, range 0-2300. Most of the values are between
1 and 8.

99% of values are 8 or less, range 0-504. About 5% are zeros and 1% are greater
than 8.

955 of values are less than 45, range 0-59. 50% of values are zero.

90% of values are 65 or less, range 0-7280. Many values are zeros, 50% of values are
18 or less, some very high values. This variable may not currently be usuable.
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Table A4. Summarary of quantity kept (QTYKEPT) (pounds) of 28 selected species, including all other species (OTX) by 17 selected gear types, including all

others (OTX) for the 1994 VTR data, with TRIPCATG = 1.

GEAR
DRC | ORS | GNs | ®ND | LLB | LLP | oOTC | OFF | oW | oM | oTs | oix | PIF | PIL | PM | seb | TRP

-------- 2 e e i b s e e D At N T S S

QTYKEPT| QTYKEPT] OTYKEPTI QTYKEPT[ QTYKEPT| QTYKEPT| QTYKEPT| QTYKEPT| QTYKEPT| QTYKEPT| QTYKEPT| QTYKEPTI QTYKEPT| QTYKEPT| QTYKEPT| QTYKEPT| QTYKEPT

------------------------------------------------ R S e e e iR e ke S S P AR,

SUM | SUM | SUM | SUM | SUM ] SUM | suM | suM | suM | SUM | SUM | suM | suM | SUM | SUM | SUM | suM TOTAL

-------- Bl e it ettt iainl il it et e e et ST T TR TR ey
SPPCODE
BUT . 30 3895 920 . . 158| 2376834 11887 2231 2 482 1910 2226 2400 ) 61869 2444844
-------- LR R e e e it R e e et D e R et e e
cLsu | 6665450] 20| - - .| -| .| - - - .| 102640 N N N N 6768110
-------- et e e i e ittt e e it e e R i L s Sttt R A2 S NP A
cob | 4585] 12316| 3202625| 334837 777732| 22129| 349| 5905737| 262404 -l 181] 29194 10834| 12128| - . 95| 10575146
-------- D e e R et L R e s b R Rt R it kTP SRR QRPN R
CRHS | 245] 0] 0]  5500| . .1 | 2621791| 0] .l . .l . . N N 2627536
-------- i e R e i e e et D et R e s i R S G
DGSP |  4635) 1730| 9621911] 141] 1351125] -l 0| 2528519| 47252} 0f 0] 85533 . . . . 13640846
-------- . R S R L et R e R R L el it S S L Ltk T PR P Ep P QR
FLBB | 48| 30418| 44938 191 3100| 6|  9086| 2379698| 47789 -1 41| 1568 205} 958 . - 572| 2518618
-------- T T R bt e R et SR R R R e e bt it R i S P
FLDAB | 9665|  14629) 65994 96| 35} 905 | 153| 3805117| 63373 o 122 9092| 13200 8l - . 3982389
-------- B R S e e e e R i e R e et L R e e el
FLGS | 2983| 15210| 83369 25478| 193] 400} 264| 1683296|  26655| . 257] 5211 2500 . -] - 1845816
-------- B L R e e R R el e e e s e R L TR R
FLSD | b 3265) 1415 0f 253 - .| 650599]  19879] - 10|  2803| 300| 1y . - 678525
-------- R b St SR e R e it s it e ik Sl it S Sniaiedaiel el el Sl il i e
FLUKE | 994|  80409| 41876| 19820| 176| .| 10947) 5039482| 175304| 7871 1218}  3836| 162 1129] -l 250| 38751 5422225
-------- B T T i St A e R e R R R D bt SRRt Bl
FLYT | 63| 40744 S6234| 2789 338 -4 56| 2030156 258740 . 84| 1693 | 210| 47| . 150§ 2391304
-------- L L T R e ettt S e L R R ARttt Al bbbt Sebeie b St ettt St Al b
HADD | 50| 160f  13612] 1065] 32003|  1260| | 130707} 6601} N | 1320§ - . N .|  4000| 190778
-------- P L T e S L e L L R e Ak e Rt AL bbbt Sl il ittt il b
HERR | .l .} 14825 1225 |  5440] 190] 1323080| 4646B6] 6420318]  19327| 194497 A 52| 4837935 .} 2840) 13284415
-------- P S R R e e R L e e Snihdbd Sl Sl bt dolebiibl s S Sttt Al
LOB ] . 1622] 10169 617§ 1141 98042| 526| 230870| 35525| N 248| 5874 191039] 4646280| | L] 11755) 5233708
-------- R R R R T N et S R RS Sl Sl delaibd ahiuleiniedel Sobiee bl Sl el Al sl
MacKk | N .| 19681 8158}  1000| N | 1889900]  9497|  94380| 4 3093 - 150| N .| 291729 2317588
-------- P S e e R e R et bel Sebdelel b i bededuet Sebhieiedieiebnt Aol Sl Sl tedd
MEN | . .| 8423|4850 | . | 2875949| 1676000] 240507| .| 8450] 720| 200} .| 1587656 60260 6463015
-------- A St e e e S iaiaiebe et St et et ettt At Attt
MOKK |  3088| 1150555] 1102401] 337]  2092| 1205 17284| 3916380| 124894| 90 - 2646 56341  2415]  1161] N saool 444| 6387133
-------- s s SR D e et LRl SRR Dbt et S Antaieiaieiedated Aot Attt et A A
OFF | 1266] S977T3| 39190| 33852| 47219| 872|  5096| 1002222| 3485178| 222| 4] 9149] 31030] 34191| .1 3501 37810 4787424
-------- O T T L L LRt S Shtbib Sabeiaieia it Sl S P Ll S R TR T L P P TEY TR EEEY B bbbl L it
oTX | 752540| 24532| 2498011| 680294| 482900| 362830| 22099] 9315568 713795] 318838| 429290| 270661 861271| 492517| 251033| .1 352239| 17828418
-------- P T S e e e b i ialaieieelieh deddieiuied 4 B LT T R kL R e e it
poLL | 7054| 180| 882238] 17565 13984|  1068| | 884946| 41805 . 0| 14834| 600| 0] - - 54| 1864328
-------- B S R i S e R bt el bt Seeledetateinie fleieiebaiiola Aeeinieleitas P T D D e R T




Table A4. (Continued).

DRC | DRS | LB | e | ofc | | oth | om | ors | orx | PrF | e | pm|seo|mp
-------- e e e b et e e R ittty e g SRy U I S
orvxeprl QTYKEPT| orvxepr] QTYKEPT| QTYKEPT] QTYKEPTI QTYKEPTl QTYKEPTl QTYKEPTl QTYKEPT| QTYKEPT| QTYKEIPT| QTYKEPT| QTYKEPT| QTYKEPT] QTYKEPTI QTYKEPT
SUM | SUM | SUM | SUM | SUM SUM sun ----------------------------------------------------------

........ "' --------+--------+---?‘_"_‘__1._-?‘_‘E‘-_l___?E”_‘._ TOTAL
SPPCODE
RED 100 130 459 810 1 11632
........ o e
SCAL | 23722§ 7183489| . .| 453204| 248499| 151528| . 400] 8364219
-------- R D R it R R S s s S ------_-+-..-.---+--.----:
scup | 11000]  8063| 501] | 9875| 2574843 17831.| 30046 3300 .| 420637 3220634
-------- R e R i R e e b R R e R D R et T D R PRI S WP
SHAK | 35420] 50| 67302 -1 256]12927257| 92570] 329o| .l - .| 13327544
-------- R e e e e e B e e e et R R LT T T T T E P SIS
SKATE | 645] 41953 35599| 24| 10} 5145188| 1173123| . .| 6330| 6838310
-------- R e e e e i e e e s S L LT e e e et e
sal | - 210| - o |13085096| 257636| 1378595| N N 147215461
-------- D et DE R LT ek AR A B bs R RS it R Lt LR B e o DL
saL | 302 5662 | .l ] 4610]21468653) 212671] 246106| - .} 134551 22120633
-------- R e e e R i e e e R bt CEE TR B R e Rl T P
SQNS | [ 230 0| - 1090 | 39511ao| 221291.| 797o| -l N 96| 4254382
-------- R e B e it e e A e e et e e e D e it e S S
WHAK | 540] 1141] 97582|  12600| 8| 2009892| 34725] -1 - 356] 2655887

| NEGRAR2 |
e s PR |
| 01 ] 02 | os | w0 | 11 13 | 16 | 218 37 | 38 | 40 | 99 | ALL
---------------- D Rt R R e R et i e e Rt et e i e e i e R
| SPPLNDLE | SPPLNDLB | SPPLMDLB | SPPLNDLB | SPPLNDLS | SPPLNDLS | SPPLNDLB | SPPLXDLS | SPPLNDLB | SPPLNDLB | SPPLNDLB | SPPLNDLB | SPPLNDLB | SPPLHDLB | snumu| SPPLNDLE | SPPLNDLB | SPPLNDLB | SPPLNDLE | SPPLNDLB | SPPLNDLS | SPFLNDLS |
-------------------------------- B et L e e el R e e el LR Db bt A e EhD Lt e e it ah e S e P LR |
| soM | suM | soM | | SUM | suUX sux | sox | suM | som | sSom | soM | suM SUK
-------------- L e DR LR LR S + B et SRR LR 2 R AL LS TE LTRSS T N
WESPP3 | | | | | | | | | | | | | |
...... i I | i [ i | | | i | |
081 | 1649436] 8836011342391 . 6295431} 8935| [711] 1337| sof -l N 3632(19402266]
------ S T T N e S R A e P LR S L e R ARt R E Sl LA b et bt fatalnl Dbl ddalel Sebedeielaieholnk S S At Sttt St i St Stk Sl ekt
120 | 8035| $322| 5693777} ] 155913[ 1 842136 153} (1] . | 43| 100] 1882] 5969141
------ D it e P LR LR el D e b 2 L T S it S R el e et et et h e Saiuininioiiet deieiiieiaieit Attt Selhablebebd Sl
] 260|  66318| 4439195] 6| 25057 481 164923} - 2168 N - - 2722| 4746422
D R dommmmm- drmmrmeo R Rt S bRt Dl LR i oo rmmemm- L R Lo D e e ek e #ommommm H-mmomm R e g
| s41| 128] 3287547} . 126996 34353 5997| . N N 396| 3457840|
focenenan #ememconw L i dormmmana LR LR RSt Al Sobed et it 4-cmesecrcpeorcermee L bbbt sl R L Rt S bbbt Didet et Sninfainbeddnd eeeledddid o R feinbadetei R bl b dalaindeiai it L grmmmmmma
| 186 42| $273069| . 126192} 73083 | 650 [ . . N 1453| 549392639
4o mecmamn P R Hormmeaan R R e SRR L EEs Sl it 4ocmescerganconmn LR bbb i LR R b SEEEEEDED St bbb Shthth it ol pommmmnm- trmmmmm-  Snieinine oo ommmmmme drmmmnmen
| 1006 120| 7774305} N 103532| 19348] 16570 . N - .| 7917008
P e rmmmmeac- pocememm- P et SRR EE LS s SRRttt dummemmmogr oo i e ekt R et e e e it Sl Fommmmm- R Rtk R Saiiaidaiaied R it R R et rmmmmmm.
| 80| 22| 807763} .l 2546| - 2070| - -1 - N 75| 816318
R ekt D 4o 4o R et DEEEEEEEE DRt it $rmmmme- o anm—e LR R TRt it il L Rl T A h it Seladebbai il S it Sl E R o= Sl #mmmemema LT TR fommme e
| 730%0] 224 297972| N 56657 N . 15| . -l N -4 .l 427973
------ P T T AL LS 2 R el e R Ll DL TR S E Tl it Sttt B et S R i At o et
153 | 1241756) 81| 3064847| . 1465547| N 450] 10| -} N N .| 5775736
------ B T Y I TR SR EE it 4 B bt EEELEE L L LS DR bd it indulel ikl P S el it e e R
240 | 3163 26| 527967| N 50364| N . N 6 . N -1 - .} seisas|
------ B T T T b 3 B S e e e L SRR EEEEEEEEE Sh bt Sthh Sttt P L e e
169 | 118383| 1806| 1669137| . [ 2475866 N 25| N [ -1 - -1 .| 4265542]
------ P R e E R L T L LR LRl eh ettt P e b R e e it et Aehriehehatui i LR T T TR AT St Sl Sl it SRl b il Sl beiintolel
727 | N .| 33¢030] N 13525 - 727§ .| 19337| 2685063 N N 26| .| so0148| 3604583|
------ P et T LT R L TR R Rt b St it it o T e SR R RS SR L el St ket deieidetalnbrie Stk ki B et R i St kit Sl ek Aeleiiiiind
800 { A .| 1354270| . 9| .|11111980| A B N | 1181f 13293{12487394|




Table A6. Summary of the number of trips in vessel trip report data by gear code for
commercial trips

GEAR Number of Trips
DIV 46
DRC 835 clam dredge
ORM 7
0RO 92
DRS 1595
GND 24 drift gilinet
GNR 53
GNS 6180
GNT 98
HND 3596
HRP 51
LLB 1206
LLP 159 long line pelagic
018 1
oTC 96
QTF 20785
QTH 788
0™ 188
a7s 280
PTB 23
pTC 27
PTF 1034
PTL 10123
PTM 103
PTO 28
PTS 12
SED 42
SES 62

____1IRP 551

Total 48,085

Table A7. Summary of dealer data by source code.

SOURCE FREQ

0 19067
1 2185
3 233
5 1796
7 71412
8 6417
9 2
10 73
Total 101,185
SOURCE 0 = weighout only 6 = weighout + domestic JV
1 = weightout + interview 7 = Mandatory dealer report
2 = weighout + capt log 8 = calm logbook
3 = weighout + sea sampling 9 = tuna logbook
4 = weighout + foreign JV 10 = est. general landings
5 = NEMFIS state data 11 = est. mandatory vessel log
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Table A8. Comparison of landings from dealer records and vessel
logbooks for selected species for 1994 (for mandatory reported data
only). These data are preliminary, provisional, and incomplete, and

are for illustrative purposes only.

MTLND -
SPP QTR
1 2 3 4 Total
Cod :
Logbook 10.56 22541 1872.7 659.7 4797.06
Dealer 3.9 2590.2 3352.3 2854.3 8800.7
% 270.7692| 87.02417) 55.86314| 23.1125
Winter fld
Logbook 2.36 550.9 363.7 225.9 1142.86
Dealer 0 689.9 847 1170.7 2707.6
% 79.85215] 42.93979| 19.29615
Grey sole
Logbook 7.41 371 343.9 116.6 838.91
Dealer 0.1 402.8 622.7 542.9 1568.5
% 92.10526| 55.22724| 21.47725
A. plaice
Logbook 4.28 728.7 859.4 214 1806.38
Dealer 0 996.3 1693.7 1001.1 3591.1
% 73.14062| 53.92483| 21.37649
Windowpane
Logbook 2.05 161.3 116 28.5 307.85
Dealer 0 140.9 96 133.4 370.3
% 114.4784) 120.8333| 21.36432
Yellowtail fild
Logbook 0.7 2321 747.6 104.2 1084.6
Dealer 0.1 339.5 1290.8 864.1 24945
% 68.36524| 57.91757| 12.05879

Table A8. (Continued)

Haddock
Logbook 1.07 28.3 417 15.5 86.57]
Dealer 0 333 80.4 80.4 194.1
% 84.984981 51.86567| 19.27861
1
Potlock
Logbook 7.3 3441 359 135.3 8457
Dealer 0 430.4 723.3 781 1934.7
% 79.94888| 49.63362] 17.32394
Redfish
Logbook 1.1 575 55 15.3] 128.9 -
Dealer o 93.8 104.4 656 | 2638
i -
% 61.30064| 52.68199]| 23.32317 o N
: L
‘.77 ———
White hake {
Logbook 2.3 3152 581 308 | 12065
Dealer 0 536.1] 13781 705.7 2619.9
% 58.795| 42.15949| 43.64461
Fluke
Logbook 21.3 7963 542.1 1120 2479.7
Dealer 52 577.9 763.9 805.9 2152.9
% 409.6154] 137.792] 70.96479] 138.9751
Scallops
Logbook 36.2 1721 14823 563.2 3802.7
Dealer 0| 20%0.9| 22682 13051 5664 .2
% 82 30905] 65.35138] 43.15378




Table A9. Example of proration of cod landings by stock using 1994 data (all
sources by quarter). These data are preliminary, provisional, and incomplete, and are
for illustrative purposes only.

A. Data From CFDETS. Non-Mandatory
QTR
1 2 3 4 9
DIV
51 1401.1 1117 32 13.6
52 2205.7 1238.5 8.4 6.6 33.8
B. Data From Mandatory Reporting
! QTR
1 2 3 4
DIV !
0| 3.9 2590.4 3352.3[ 28543
| |
i |
C. Data From Vessel Logbooks (Percentages by stock area).
1 1 1 l
[QTR ‘; \
1] 2 i 41
Region | '
!
GB i 62.521 67.11 48.89 22.28
GOM | 3333 31.2 50.21 75.12
SNE i 2.41 0.85 0.38 0.48
MID 1,74 0.85 0.52 2.12
D. Example proration of mandatory data (Tables B&C)
QTR
Region 1 2 3 4
GB 2.60013] 1782.454] 1669.11] 710.1498
GOM 1.29987| 808.2048| 1683.19| 2144.15
total 3.9/ 2590.659 3352.3 28543
|
E. Example Cod Landings for 1994 by Stock Area
QTR
Region 1 2 3 4 9} Total
GB 2208.3| 3020.954| 1677.51| 716.7498 33.8] 7657.314
GOM 1402.4{ 1925.205| 1686.39( 2157.75 7171.745
Total ! 3610.71 4946.159 3363.9 2874.5 33.8] 14829.06
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Table A10. Example of proration of cod landings by stock using 1994 logbook data.
These data are preliminary, provisional, and incomplete, and are for illustrative
purposes only.

A. Cod Landings By Region From Logbooks.

Region

mtind %
GB 2441.84 52.68
GOM 2118.72 45.71
SNE 30.76 0.66
MID . 43.54 0.94

B. Total Landings from CFDETS Data.
mtind \
1994 148288 |

l

C. 1994 Cod Example Landings By Stock Area.
i |

Region f !
i

GB 8049.073

GOM 6778.244

Total 14827.32

Table All. Minimum, maximum, and mean values for days absent and CPUE from the 1993
commercial weighout data (June - December) and 1994 commercial logbook data.

Days Absent

1994 1993
Min Mean Max Min Mean Max
OTF 1 2.7 335 1 2.4 34
SGN 1 1.6 26 1 1.2 11
DRS 1 12.2 56 1 39 66
CPUE
1994 1993
Min Mean Max Min Mean Max
OTF 0.5 21609 200000.0 2.0 2961.3 288126.0
SGN 1.0 2628.9 70845.0 4.0 2925.8 50659.0
DRS 0.1 591.6 13836.0 9.0 263.6 2563.4
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B. AMERICAN LOBSTER

Terms of Reference

The following terms of reference were addressed:

. Review biological bases of stock definitions and define appropriate assessment areas.
. Estimate abundance and mortality rates by sex and stock and quantify their precision.

. Evaluate quantitative indicators of exploitation rates and stock status from research survey, commercial

fishery and sea sampling databases, and other relevant information.

lobster, and implement if possible.

. Address the recommendations of the Lobster Review Panel reviewing overfishing definitions for American

. Present the Subcommittee's general views on the Lobster Review Panel draft report, consider and incor-

porate to the extent possible the Panel's recommendations which pertain to the first three terms of reference
particularly with respect to sensitivity analyses, and provide a prioritized research plan for addressing all of

the Panel's recommendations.
Introduction

The American lobster (Homarus americanus) sup-
ports the most valuable single species commercial
fishery in the Northeast United States (Current Fish-
eries Statistics No. 9400). Fishing effort is intense
throughout the range of the species and previous
stock assessments have warned that the stock is over-
fished and vulnerable to collapse. The basis for these
predictions rests on empirical estimates of high ex-
ploitation rates (NEFSC, 1993) using a modified De-
Lury model and length cohort analysis (Jones 1974),
and theoretical analyses of expected lifetime egg pro-
duction (Fogarty and Idoine 1988). The latter model
can be used to define a biological reference point ex-
pressed as a fishing mortality rate that results in a fix-
ed percentage of the maximum lifetime egg produc-
tion (or maximum spawning potential, MSP). Data
sufficient to define an exact percentage of MSP for
U.S. stocks are sparse, but analogy with other lobster
and crustacean species suggests an MSP percentage
of 10% as risk averse. The results of SAW-16 initi-
ated the development of management measures to re-
duce fishing effort. Landings, however, have contin-
ued a steady two-decade increase. Maximum record-
ed landings were attained in 1994, suggesting an ap-
parent contradiction to the warnings of fishery scien-
tists. Early in 1996, a panel (Lobster Review Panel)
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of internationally-renowned scientists was convened
to examine the scientific basis of overfishing definition
and review the assessment methodology. A final re-
port was not available at the time of the assessment,
although a draft of the report endorsed the general
methodologies for assessment and definition of over-
fishing.

This report represents a continuation of the assess-
ment approaches begun at SAW-16 and complements
the report of the Lobster Review Panel. Since 1993,
a substantial amount of fishery-dependent and fishery-
independent data have been assembled to improve the
empirical basis for the assessment. A description of
the available data is provided, and a significant frac-
tion of these datasets were synthesized in this as-
sessment. The methodology for estimation of catch in
numbers and weight by stock area and sex is thor-
oughly documented. The integration of state and Fed-
eral databases is now sufficiently general to allow re-
definition of stock boundaries if desired for future as-
sessments. Moreover, the limitations of the historical
databases and, therefore, the types of models that can
be applied are defined. Male lobsters are assessed for
the first time and the spatial and temporal hetero-
geneity of the biological characteristics of the land-
ings is addressed. In addition to the DeLury and LCA



models for mortality estimation, several indirect mea-
sures of fishing mortality trends are analyzed.

An attempt was made to incorporate the recom-
mendations of the Lobster Review Panel to the extent
possible. In particular, the EPR model was updated to
account for early maturation by sublegal lobsters and
improved by reducing the time step to three months.
This change allows substantially more biological real-
ism in the timing of population processes and greater
fidelity to the seasonal aspects of the commercial fish-
ery by region.

A synopsis of the actions completed on each of the
above terms of reference is given in Table B1.

Stock Definitions

The American lobster is distributed in the North-
west Atlantic from Labrador to Cape Hatteras and
from coastal regions out to depths of 700 m (Fogarty
et al. 1982). Lobsters are locally abundant in coastal
regions within the Gulf of Maine and off Southern
New England and less abundant in more southerly
areas. Coastal lobsters are concentrated in rocky
areas where shelter is readily available, although oc-
casional high densities occur in mud and other sub-
strates suitable for burrowing. Offshore populations
are most abundant in the vicinity of submarine can-
yons along the continental shelf edge. Tagging experi-
ments in coastal waters suggest that small lobsters un-
dertake rather limited movement with some evidence
(Anthony and Caddy 1980) that larger individuals
may travel extensively. In contrast, offshore lobsters
show well-defined shoalward migrations during the
spring, regularly traveling 80 km (50 mi), with a few
traveling as much as 300 km (186 mi). Lateral move-
ments along the edge of the Continental Shelf have
been demonstrated as well (Uzmann ef al. 1977).

At SAW-16, the lobster population was stratified
into three separate regions corresponding roughly to
known differences in biological attributes of the re-
source. The regional boundaries are depicted in Fig-
ure B1. The biological rationale for the stock bound-
aries is described in the SAW-16 report and is not re-
peated here. Stocks are, to varying degrees, linked by
seasonal migrations of adult lobsters and transport of
larvae among regions. The theoretical implications of

larval exchange among spatial units for maintenance
of population stability has recently been addressed by
Fogarty (in press). The practical aspects of assessing
the lobster resource as a set of linked populations are
imposing, particularly without quantification of larval
fluxes among regions.

A general summary of the statistical areas and
NMEFS trawl survey strata used to define the opera-
tional stock boundaries is in Table B2. For this as-
sessment, the boundaries defined in SAW-16 were
modified by placing all the landings from Statistical
Area 537 into the Georges Bank and South (GBS)"
stock. This change was predicated by the absence of
sufficient biological samples to accurately partition
landings in Area 537 at 41° N latitude. The SARC
speculated that the population on Cox’s Ledge and
off Nomans Land was more representative of the
South of Cape Cod to Long Island Sound (SCCLIS)
stock than the Georges Bank and South stock, but
historical information to partition the catches accord-
ingly was considered deficient. The potential conse-
quences of this to the SCCLIS and GBS stocks were
considered negligible.

Following the recommendation of the Lobster Re-
view Panel, the dynamics of lobster in Central and
Western Long Island Sound were examined. This
region is a subset of Statistical Area 611 and excludes
Eastern Long Island Sound and Block Island Sound.
Catches for this region were summarized by NY and
CT state biologists, and biological parameters for this
region were derived from published and unpublished
data sources.

Description of the Fishery

Management

The lobster fishery is currently managed in EEZ
waters under the New England Fishery Management
Council's Lobster FMP (NEFMC 1991), and within
territorial waters under various states' regulations.
The primary regulatory measures used throughout the
range are minimum carapace length and ovigerous
female protection. Other regulations apply in specific
states. Maine does not allow the landing of lobsters
with carapace lengths exceeding 5 in (127 mm) or
lobsters with clearly defined V-notches.
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Catch Estimation

Estimation of the weight and number of lobsters
landed requires inclusion of many databases of land-
ings and biological samples. The lobster fisheries are
intensive, seasonal and spatially diverse; to realistical-
ly model these fisheries, quarterly landings by stock
area must be estimated. The purpose of this section is
to describe, for the first time, the steps required in the
assessment. Necessary assumptions are described in
detail and intermediate tables are presented. These
details are necessary to ensure repeatability of the as-
sessment in the future and to allow testing of alterna-
tive assumptions, if desired. A comprehensive sum-
mary of the available databases is found in Rago et al.
(1996) which describes each sampling program, the
status of relevant databases, and duration and fre-
quency of sampling.

Existing data were assembled into an integrated
Federal-state database. In view of the multiple data
sources and the diverse data collection and sampling
procedures, the details of the catch estimation process
are described here and in Rago ef al. (1996). Exten-
sive documentation of the catch estimation process
was considered essential for interpretation of the cur-
rent assessment, repeatability in future assessments,
and revisions of the assessment at future SARCs. The
general steps for estimation of catch in numbers and
weight by sex and survey year are as follows:

1. Use the NMFS general canvass database to esti-
mate total landings (weight) in year Y, state S, and
statistical area A, 1.e., L(Y,S,A). The canvass at-
tempts to record all landings within a state, irrespec-
tive of their seasonal timing and 3-digit NAFO statis-
tical area. Estimation procedures differ considerably
by state, resulting in widely varying levels of temporal
and spatial resolution. Moreover, many state sampling
programs have changed and improved over time. The
general increase in reliability over time permits the
imputation of historical landings patterns in years
when sampling programs were less accurate. In some
years, a proportion of state landings was not allocated
to a specific statistical area. In such instances, unallo-
cated landings were redistributed to statistical areas
based on historical landings patterns or advice from
state or Federal biologists familiar with the fisheries.
Each state was considered separately, and the NMFS
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canvass data were revised according to the best avail-
able information. The details of this reallocation are
provided in Rago et al. (1996) in a set of three tables
for each state. The first table summarizes the general
canvass as it exists in the NMFS database. The sec-
ond table describes the decision rules applied to re-
allocate the catch, and the third table defines the re-
allocated landings. Shading was used to highlight the
values that were changed. For all states except NY
and CT, the total landings by state were unchanged
by this reallocation process.

Landings data in NY and CT are recorded in the
NMES database as landings at state ports. Thus CT
fishermen can land their catch in NY and vice versa.
Both NY and CT, however, record landings by resi-
dent fishermen. Thus CT records landings of all CT"
resident fishermen irrespective of the landing state. A
logbook system is mandatory in CT. NY records its
landings using an annual recall procedure in which
fishermen are required to report their landings from
the previous year on their current license applications.
The sum of the annual recalls by NY resident fisher-
men is used to define the total annual catch.

Differences between the state and NMFS general
canvass procedures are significant when examined on
a state and year basis. In some instances, the differ-
ences could be attributed to a lack of updating of the
general canvass database over the historical period.
Following considerable debate, all of the differences
between the collection procedures could not be re-
conciled. However, the differences are important for
the assessment only to the extent in which the land-
ings with the stock assessment area are affected.
When the CT and NY landings data were pooled, the
discrepancies between the two estimates diminished
so that the differences were less than 7%. For the
purposes of this assessment, landings reported by NY
and CT were used. These data were used for the Cen-
tral and Western Long Island Sound (CWLIS) and
the South of Cape Cod to Long Island Sound (SCC-
LIS) assessment areas. The period of coverage for the
state-based estimates was 1982-1994. Beginning in
1994, the NMFS general canvass directly incorporat-
ed the NY resident recall estimates.

2. Use the NMFS weighout database to estimate the
pattern of landings in calendar year Y, month M, and



Statistical Area A, i.e, Ly(Y,M, A). Landings in the
weighout database are a subset of the canvass data-
base; the primary difference is the inclusion of de-
tailed temporal (by month) and spatial (10-minute to
quarter-degree square resolution). The monthly data
were used to compute quarterly proportions by statis-
tical area, Py(Y,Q,A).

3. Define stock and substock regions R as the set of
one or more statistical areas. The substock designa-
tions used in this assessment are summarized in Table
B2.

4. Compute the total quarterly landings as the pro-

duct of the canvass totals L.(Y,S,A) and the monthly

proportions from the weighout database Py, (Y,M,A).
The regional stock landings Lp(Y,Q,R) were com-
puted as follows:

LtQR=Y L LTS 4) A;:Q PYUYMB (g

where the notation AeR is read as the “Statistical
Areas within region R”, and MeQ is read as the
“months within quarter Q”.

5. The estimation of total landings in numbers by sex
requires the inclusion of biological samples from
many different sources. For this assessment, biolog-
ical samples were taken from port samples and sea
sampling trips. A complete listing of the available bio-
logical samples is summarized in Rago et al. (1996).
The estimated landings in number by sex were esti-
mated by first dividing the landings by sex based on
the total sampled weight of male and female lobsters.
To ease readability, the subscripts for year, quarter,
and region were dropped from the following equa-
tions. Let S,, and Sg denote the total sample weights
for males and females, respectively, derived from
samples of size n,; and n;. The sample weights were
either estimated directly by weighing the sampled lob-
sters (e.g., Maine port sampling) or imputed from the

. carapace length-weight relationship (NMFS port sam-
ples). The estimated weights of male and female lob-
sters were computed as:

L,=1L M
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The total numbers of male and female lobsters caught
is estimated as the landings divided by the mean
weight in the sample. Thus :

F
The number of male and female lobsters at carapace

length (cl) is assumed to be proportional to the length
frequency in the sample. Thus:
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where n(cl) and ng(cl) are the sample frequencies of
male and female lobsters of length (cl), respectively.

6. Landings in number and weight were converted to
survey year (i) by defining the fourth calendar quarter
in year (i) as quarter 1, and quarters 1, 2, and 3 in cal-
endar year (i+1) as survey quarters 2, 3, and 4, re-
spectively in survey year (i).

7. Examination of average lengths of biological sam-
ples suggested a spatial gradient of average size of
landed lobsters. Largest lobsters were generally land-
ed on the northern and eastern edges of Georges
Bank and gradually diminished in size with statistical
areas to the west and south. Regional estimates of
catch were based on the sum of estimates for sub-
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areas. Subareas were defined on the smallest spatial
unit possible given the biological sampling data avail-
able.

Qverview of Catches

Total landings by state are summarized in Table B3
and Figure B2. Total landings were relatively constant
at 14,000 mt through the late 1970s. Since then, land-
ings have doubled, reaching a peak of nearly 32,000
mt in 1994. Landings in Maine constitute about half
of the total, with about 25% occurring in Massachu-
setts. Over the last decade, the relative proportions of
landings among states have been relatively constant.
New York and Connecticut landings have comprised
an increasing share of the total in recent years, but
collectively represent about 8% of the total.

Total landings by stock area are summarized in
Table B4 and Figure B3. On a relative basis, landings
in the SCCLIS assessment area have increased faster
than other areas, with increases commencing in about
1982.

Overall, the fishery remains dominated by landings
from traps (Table BS). Since 1981, the percentage of
total landings from traps has not fallen below 97%.

Fishing Effort

Changes in the fundamental operating characteris-
tics of the lobster fishery have been documented dur-
ing the last several decades. These changes include
dramatic increases in the number of traps being fish-
ed, the areal extent of the fishery, a switch from wood
to wire traps, increases in trap size, and increases in
soak time. Each of these factors affect catch rates and
overall levels of catch in the fishery.

Estimates of the total number of traps, the propor-
tion of wire traps, and the proportion of double parlor
traps for the period 1967-1995 are presented in the
upper panel of Figure B4; the mean number of traps
per boat is provided in the lower panel. The number
of traps fished more than quadrupled during this peri-
od. Within the last two decades, a nearly complete
change from wood to wire traps has been document-
ed. Wire traps have been shown to have substantially
increased fishing power relative to wood traps (J.
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Krouse, Maine Dept. Mar. Resources, pers. comm.).
A sharp increase in the proportion of double parlor
traps to nearly 50% has been noted in the last decade.
Double parlor traps reduce saturation effects and ex-
hibit higher overall catch rates. Increases in escape
vent openings have also enhanced trap efficiency by
increasing the ratio of legal lobsters in the catch and
reducing the number of culls.

Catch rates (number per trap haul) in the Maine
fishery have increased with increasing proportion of
wire traps in the fishery (Figure B5), suggesting that
increases in the performance of the fishery can be re-
lated to changes in gear type. Time trends in CPUE
and the proportion of wire traps must be considered
in this analysis and changes in abundance may also
underlie changes in CPUE. B

The estimated annual number of trap hauls in the
Maine fishery has increased slightly during the last
three decades (Figure B6). However, the mean soak
time has nearly doubled during this period and the
estimated fishing effort expressed as trap-haul-set-
over-days has increased by a factor of two, indicating
a fundamental change in fishing strategies in the re-
cent history of the fishery.

Similar changes in the Massachusetts lobster fish-
ery have also been documented with substantial in-
creases in the number of traps fished since the 1960s
(B. Estrella, Massachusetts Div. Mar. Fish,. pers.
comm.). Shifts in the proportion of wire gear in the
fishery have also been demonstrated for Massachu-
setts (Figure B7) with a nearly complete change (from
less than 5% in 1981 to over 70% in 1994) from
wood to wire traps. The proportion of the landings
from offshore grounds more than doubled during the
period 1980-1994.

Monthly patterns in effort (number of trap hauls)
and landings for the Rhode Island fishery are depicted
in Figure B8 for both the inshore and offshore com-
ponents of the fishery since 1991. A general increase
in effort in both segments of the fishery is evident.
Catch per unit effort increased in the inshore fishery
(presumably due, in part, to changes in gear types as
in Maine and Massachusetts). However, CPUE in the
offshore fishery declined during this period.



Monthly effort statistics for the Connecticut fishery
derived from logbook data indicated a sharp increase
in the number of traps per individual fisherman, the
number of trap hauls for the fishery, average soak
time, and total effort expressed as trap-haul-set-over-
days (Figure B9). The mean number of traps per fish-
erman in New York tripled during the period 1982-
1994 (Figure B10).

Overall trends in technological changes are difficult
to quantify for the fishing industry as a whole. Tech-
nological advances in marine electronics (color depth
finders, GPS, and LORAN, in particular), hydraulic
pot haulers, and larger, faster boats have allowed fish-
ermen not only to expand their fishing areas (now ex-
ploiting regions farther from shore which previously
received little or no fishing pressure), but to fish more
traps and to fish those traps more effectively. Color
flashers enable fishermen to locate productive lobster
habitat and, if desired, navigational instrumentation
such as GPS and LORAN will allow easy relocation
of those areas. Unfortunately, synoptic databases for
the entire fishery do not exist. Historical state and
Federal databases do not include records on a suffici-
ently fine scale to quantify many of these changes in
effort. For example, the finest resolution possible for
movement of the fishery to offshore areas would be
on the order of 10-minute square at best. It would be
worthwhile to quantify historical changes in fishing
strategy by interviewing individual or groups of fish-
ermen.

Collectively, these observations on the structural
features of the lobster fishery indicate an increase in
fishing pressure on the resource mediated through
technological changes (gear technology) which have
occurred gradually but consistently throughout the
last three decades and have important implications for
the fishing mortality rates exerted on the resource.

Stock Abundance and Biomass Indices

Research 1 Trawl Survey Indi

Indices of relative stock abundance were computed
from various trawl survey time series developed by
NEFSC and the states of Massachusetts, Rhode Is-
land, and Connecticut. These data were used both as

relative indices of stock abundance and as tuning in-

dices for the DeLury population models. Indices were
developed for two size categories: 1) fully-recruited
individuals (>81 mm carapace prior to 1988, 282 mm
CL in 1988, and >83 mm CL in 1988-1995), and 2)
pre-recruits. Pre-recruits were defined as the molt
group likely to become legal size during the 12-month
period between successive surveys. The following
mean growth increments were used to define the size
classes for the Gulf of Maine and South of Cape Cod
to Long Island Sound stocks:

Pre-recruits
mm below legal size

Stock area Males Females
Gulf of Maine 11 mm 11 mm
S.Cape Cod to LIS 13 mm 10 mm

For the Georges Bank and South stock, growth in-
crement probabilities were used to define the size
classes. The distributions for males and females can
be summarized as follows:

Range of assumed molt increment (mm)

Max, Median Min,
Males 27 17 8
Females 20 14 7

Gulf of Maine assessment area:

Indices of relative abundance for lobsters in the
Gulf of Maine assessment area were available from
two sources, the NEFSC bottom trawl survey and the
State of Massachusetts bottom trawl survey. The
NEFSC bottom trawl survey series began in 1963;

‘however, methods used for length determinations

were inconsistent prior to 1970, and sex determina-
tions for lobsters were not made prior to 1976. The
survey is conducted with a roller-rigged, Yankee 36
bottom trawl. Most stations are located in relatively
deep waters, owing to the extremely rough bottom
conditions in Gulf of Maine nearshore waters. Addi-
tional details on the sampling program are found in
Rago et al. (1996).

The relative abundance of lobsters of both sexes in
the NEFSC series increased substantially during
1983-1994 (Table B6; Figures B11 and B12). In
1995, the relative abundance (numbers per tow) of
both sexes declined. Biomass indices (weight per
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tow) of female lobsters also declined in 1995, while
male biomass increased slightly. The size-specific in-
dices (Table B6; Figures B13 - B16) show a greater
decline in pre-recruit than recruit indices for both
males and females in 1995,

The State of Massachusetts has conducted autumn
bottom trawl surveys since 1978. The surveys are
conducted with a trawl sweep configured with 3.5-in
“cookies”; thus it is likely more efficient in sampling
lobsters than the NEFSC sampling gear. However,
neither sampling gear is particularly effective in samp-
ling hard bottom lobster habitats. Indices used for the
Gulf of Maine analyses were estimated from sampling
conducted north of Cape Cod.

Abundance indices for both sexes and size groups
have fluctuated widely, possibly with an increasing
trend (Table B7; Figures B11 - B16). Very high indi-
ces, particularly for pre-recruits, were recorded in
1990, but were not reflected in the subsequent fully-
recruited index for 1991. All Massachusetts indices
(all sizes, pre-recruits, fully-recruited) for both sexes
were down in 1995.

Differences in modal size between the NEFSC and
Massachusetts surveys (Figures B15 and B16) are
probably due to a combination of differences in gear
selection and habitats sampled in the two programs.
Comparative tow work in Cape Cod Bay showed that
the Massachusetts survey had a significantly greater
ratio of recruits to fully-recruited lobsters.

Georges Bank and South assessment area:

The only trawl survey time series available for the
Georges Bank and South region is the NEFSC bot-
tom trawl survey. The entire region between Georges
Bank and Cape Hatteras (except NEFSC offshore
stratum 5 in coastal Rhode Island waters) was in-
cluded in the strata set for analysis of this assessment
area. The inclusion of more southern strata results in
lower apparent abundance of pre-recruits relative to
fully-recruited animals, and has important implications
for assessment results for this area.

The abundance of male and female lobsters varied
without trend from the mid-1970s through the late
1980s (Table BS8; Figures B17 - B20). However,
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there appears to be a downward trend during the
1990s for pre-recruits and recruits of both sexes. Pre-
recruits of both sexes increased slightly in 1995 to
levels near their long-term averages.

uth of Ca
ant area.

to Long Islan n

Three sets of trawl survey abundance indices are
available for the South of Cape Cod to Long Island
Sound assessment area. In addition to the NEFSC
trawl survey, the states of Rhode Island and Connect-
icut conduct inshore trawl surveys each year.

Indices derived from the NEFSC inshore trawl
survey for this area fluctuate widely (Table B9; Fig-
ures B21 and B22). Indices for females do not show
a discernable trend during 1976-1995; indices for
males appear to have trended downward during the
1990s. In 1995, indices for both sexes and size classes
increased (Table B9; Figures B23 and B24).

Rhode Island has conducted a survey since 1979 in
Narragansett Bay, Block Island Sound, and Rhode
Island Sound. The survey gear is a 3/4-scale, high-
rise, bottom trawl equipped with a “cookie” sweep.
Abundance indices for lobsters have increased stead-
ily since the early 1980s (Table B10; Figures B21 -
B24, B26, and B28). Aggregate indices for both
sexes declined somewhat in 1995; however, pre-re-
cruit indices increased in 1995.

The State of Connecticut has conducted a trawl
survey in Long Island Sound since 1986. Abundance
indices for females have varied relatively little, while
the abundance of males, particularly pre-recruits, has
increased substantially (Table B11; Figures B21 -
B24, B26, and B28). Connecticut trawl survey data
for 1995 are not yet available.

The marked increase in the ratio of males to fe-
males in Long Island Sound (LIS) may be related to
differential depth preferences and reductions in the
trawlable habitat owing to presence of fixed fishing
gear (Graulich, pers comm). Graulich’s finding of de-
creasing male-female ratios with depth corroborated
previous work by Skud and Perkins (1969), Briggs
and Zawacki (1974), and Estrella and McKeirnan
(1989). Graulich also noted that the deep holes of LIS



are very heavily fished and difficult to sample. Addi-
tional examination of such interactions would be in-
structive for both the Connecticut trawl survey and
others.

Although the Massachusetts bottom trawl survey
extends west of Nantucket, survey catches are gener-
ally very small, and thus a reliable index of stock
abundance for lobsters cannot be calculated from
those data.

Indices of Stock and Fishery Status

High levels of fishing mortality strongly affect the
size composition of the stock and can influence the
estimation of critical biological parameters. Maximum
sizes are difficult to estimate when few individuals
survive above the legal size limits, sex ratios may be
distorted by management measures designed to pro-
tect spawning females, and inferences about migration
patterns may be compromised by intensive fisheries
near tag release sites. A number of biological indica-
tors can be examined to investigate the indirect ef-
fects of fishing on the population structure. Changes
over time can be particularly incisive, especially in sit-
uations where long-term assessment data are not
available.

Two candidate measures were examined: 1) the
predicted fraction of total egg production coming
from lobsters less than or equal to one molt increment
above the minimum size limit; and 2) the observed
proportion of small lobsters in the landings. The first
measure indicates the population’s reliance upon first-
or second-time spawners for total egg production.
The second measure can indicate a highly intensive
fishery, increased recruitment, or some combination
of the two processes. Such measures can provide can
tangible evidence of potential risks to the population
in terms readily comprehended by specialists and non-
specialists alike.

Potential egg production (PEP) was assessed by
applying length-specific estimates of molting proba-
bilities [P, (L)], proportion ovigerous P,(L), and
fecundity-size relationships [Fec(L)] to the observed
size composition of population during fishery- inde-
pendent surveys. The general formulation for poten-
tial egg production 