P“O ATM OSPA/&?/

NOAA Technical Memorandum NMFS-NE-113

X

3

)

3

3 This series represents a secondary level of scientific publishing. All issues employ thorough internal scientific
2 review; some issues employ external scientific review. Reviews are -- by design -- transparent collegial
“s‘f reviews, not anonymous peer reviews. All issues may be cited in formal scientific communications.

s W
RTagn oF O

Individual Vessel Behavior
In the

Northeast Otter Trawl Fleet
during 1982-92

Barbara Pollard Rountree
National Marine Fisheries Service, 166 Water St., Woods Hole, MA 02543-1026

U.S. DEPARTMENT OF COMMERCE
William Daley, Secretary
National Oceanic and Atmospheric Administration
D. James Baker, Administrator
National Marine Fisheries Service
Rolland A. Schmitten, Assistant Administrator for Fisheries
Northeast Region
Northeast Fisheries Science Center
Woods Hole, Massachusetts

October 1997



Page iii

Contents

NN U T o= o I o TSSOSO 3
B0 =1 o 1 TSSOSO 4
Number of POrtsat WHIiCh LAnGEA ........cecuiiiiiiieeiseese ettt sttt e et se st e e b e e ese st e e enesneneabans 4
Number of Statistical Areasin Which Fished .........

Number of Calendar Monthsin Which Fished
Number of SpeciesLanded ...........cccccvvvveeireeirenennn.

Number of Days Absent
Weight Landed .........ccccovveveiivieennne
Weight Landed Per Daly ABSENL ..........ciiiiiiieiieiei ettt st e b st se et e e be s s e seebe e esesba e esesaeseabeseesesseseabeseseaaans
RS Y= 11 TR 5
REVENUE P DAY ADSENL ...ttt sttt a st e b e se e s e et e e e b e st e se et e s e et e s et e ss e st e te s et e naeneete e enenrenens 5
DISCUSSION vttt ettt bbbt b et e b bt e bR e b b e H £ £ e b e A e A2 b e b e e A4S b b e R4 E e b e Rt e A A b b e e e A b e Rt E b bR e e b e R e Rt E bk e et b bttt ne s 6
Individual Vessel BENaVIiOF ODSEIVELIONS .........cueuiriiiiieiiiririeinreeie sttt e et b ettt a bt e bt b ekttt be s neenen 6
GENEIEl ODSEIVELIONS .....c.vveiaereeteieesie ettt b et b ettt b et e ke st s e b bt e s b b e s s e b e b et e e b e st e b e b e a e e e e b st e s b e ket st bt e se st st ebenens 6
S oL o oA @] 1S = AV o] = OSSR 6
Data, Variable, and D@ BESE ISSUES ..........ceiriiieiiiririetere ettt bbbt b ket b bbb bt ne bt e et ne e 7
DataCoverage and SAMPIING .......oiveirieiiieiiteiestee et te sttt et e e e st esaese s s e seeseseseesesbesessesesbesease et ensebessene et e s esesaeneete s enenrenens 7
Variable SElECON AN ACCUIACY ....c.cveviieiiiietisieeste et ettt a s s e se e b e e et e s et e s ebesseseaaeseesestaseesesteseabeseesessaseabesseseasans 8
Dz e S Eo S T @0V o L= TSRS 9
ConclusionS and RECOMMENBLIONS ..........coruiueuiiririeieeririeie ettt ettt b et e b et e s b st se b b e st s et e b et e e e b e b et s e e b b et bt et ne b e s e e 10
F o g aTo VY=o o0 0= o) SRRSO 10
REFEIENCES CITEA ...ttt et b e E b s £ b bt E b b e s s e b b et e e b b e e £ b e h e e b e b e bt e e e b et bk ettt e b et nbbn 10
Tables
Table 1. Number of TC2 commercial fishing vessals by gear typein the northeastern United States during 1982-92 ...........cccceveenee 11
Table2. Number of TC3 commercial fishing vessals by gear typein the northeastern United Statesduring 1982-92 ...........cccccveeuee 12
Table3. Number of TC4 commercia fishing vessals by gear typein the northeastern United States during 1982-92 ...........cccceveenee 13
Table 4. Number of TC2, TC3, and TC4 commercial fishing vessels by tonnage classin the northeastern U.S. otter trawl fleet
AUIING 198292 ...ttt ettt st ettt e st e st e be s e s e s b et e be e s eseese s ebesaene e b e s es e et enseseeses s et e s eseeseneebe s eseneensebesaensssenneneneen 14
Tableb. Year of construction for TC2 vesselsin the northeastern U.S. otter trawl fleet during 1982-92...........cccoevveeveceviineesieenenn 15
Table®6. Year of construction for TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92..........cccceveevevniineesieeneenn 16
Table?. Year of construction for TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92...........cccoevveevecevinciesieeneenn 17
Table8. Number of trips by TC2 vessalsin the northeastern U.S. otter trawl fleet during 1982-92 ........cccccoveevveeniiieieseresisieeens 18
Tableo. Number of trips by TC3 vessalsin the northeastern U.S. otter trawl fleet during 1982-92 ........cccccovevieveiiviciesereceseesins 19
Table 10. Number of trips by TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ........cccccoveiiieveiivieieseresesieesins 20
Tablell.  Triplengthin daysfor TC2 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 .........ccccovevveneienecisiesiennns 21
Table12.  Triplengthin daysfor TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ..........ccccovevivenccenecisiesiennnn 22
Table13.  Triplength in daysfor TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ..........ccccovveeivencceniecisiesiennan 23
Table 14. Number of ports at which landed by TC2 vesselsin the northeastern U.S. otter trawl fleet during 1982-92............cccccveeuee 24

Table 15. Number of ports at which landed by TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92............cccccveeuee 25



Page iv

Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.
Table 22.
Table 23.
Table 24.
Table 25.
Table 26.
Table 27.
Table 28.
Table 29.
Table 30.
Table 31.
Table 32.
Table 33.
Table 34.
Table 35.
Table 36.
Table 37.
Table 38.
Table 39.
Table 40.

Figurel.

GRT
IVTS
LPUE
NAFO
NEFMC
NEFSC
NMFS

TC

Number of ports at which landed by TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92............ccccceeveee 26
Number of dtatistical areasin which fished by TC2 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 .......... 27
Number of dtatistical areasin which fished by TC3 vessalsin the northeastern U.S. otter trawl fleet during 1982-92 .......... 28
Number of gtatistical areasin which fished by TC4 vessalsin the northeastern U.S. otter trawl fleet during 1982-92 .......... 29

Number of calendar months in which fished by TC2 vesselsin the northeastern U.S. otter trawl fleet during 1982-92......... 30
Number of calendar months in which fished by TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92......... 31
Number of calendar months in which fished by TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92.......... 32

Number of specieslanded per TC2 vessdl in the northeastern U.S. otter trawl fleet during 1982-92............cccovvieeveciveniennns 33
Number of specieslanded per TC3 vessdl in the northeastern U.S. otter trawl fleet during 1982-92............cccoevivevevivieniennns 34
Number of species|anded per TC4 vessdl in the northeastern U.S. otter trawl fleet during 1982-92............cccoevieevieiiveniennns 35
Number of days absent by TC2 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ..........cccccovveeveiereiesiecennens 36
Number of days absent by TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ..........cccccovveeveiereiesieiennns 37
Number of days absent by TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ..........ccccovvievevereiiiiciennens 38
Weight landed in tons by TC2 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 .........cccoceeeveveviireesiccnnne 39
Weight landed in tons by TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ........ccccooeeevevevenicesieennne 40
Weight landed in tons by TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 .........ccccoceeeieveviercesieennne 41
Weight landed in tons per day absent by TC2 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ................... 42
Weight landed in tons per day absent by TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ................... 43
Weight landed in tons per day absent by TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ................... 44
Nominal revenuein dollars for TC2 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ...........ccccvvveeivieennane 45
Nominal revenuein dollars for TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ...........ccccvevieivicennnne 46
Nominal revenuein dollars for TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92 ...........ccccvvvieivieennnns 47
Nominal revenuein dollars per day absent for TC2 vesselsin the northeastern U.S. otter trawl fleet during 1982-92............ 48
Nominal revenuein dollars per day absent for TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92............ 49
Nominal revenuein dollars per day absent for TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92............ 50
Figures
Statistical areasfor commercial fisheries data collection inthe NMFS Northeast Region ...........ccoeoeereoereicienencneneeene 9
Acronyms
= grossregistered tons

= individual vessel timeseries

= landings per unit of effort

= Northwest Atlantic Fisheries Organization
= New England Fishery Management Council
= Northeast Fisheries Science Center

= National Marine Fisheries Service

= statistical area

= tonnageclass



Page v
ABSTRACT

This paper characterizes otter trawl fleet activity in the northeastern United States from an individual vessel
perspective. Anindividual vessel time seriesdatabase was created from the National Marine Fisheries Service'scommercial
fisheries landings weighout data base covering 1982-92. The distributions of such annual variables as number of trips,
number of ports at which landed, number of species landed, number of statistical areas in which fished, number of days
absent, weight landed, and revenue are presented across three vessel size classes. The central tendencies and variability in
these individual vessel attributes are presented.

Observationsonindividual vessel behavior, aswell asadiscussion of the applicability of theindividual vessel data
base approach, are also presented.



INTRODUCTION

Thereisnot aconsistent, widely held, complete picture
of how any of the fishing fleets in the northeastern United
States operate. The perceptions of such fleet operations,
as gleaned from the standard aggregate statistics about the
region’sfisheries are, at best, partial. Further, the percep-
tions do not reveal much about the decision-making behav-
ior (“behavior”) of individual fishing vesselswithin any of
the fleets.

The change in fisheries management in the Northeast
todirect control of individual vesselsin somefisheries(i.e.,
allotment toindividual vessels of an annual number of days
at sea), and the trend toward controlled access to specific
fisheries, will make an understanding of individual vessel
behavior critical to the success of fisheries management.
Anaysisof such behavior will permit optimum design, moni-
toring, and control of these fisheries management measures,
and would apply particularly well inamultispeciesfisheries
environment.

Information about individual vessel behavior resides
inthe National Marine Fisheries Service's(NMFS) North-
east Fisheries Science Center’s(NEFSC's) commercial fish-
eries data bases, but has not been tapped because the pro-
cedures needed to extract it are cumbersome, and because
until recently, theinterest inindividual vessel behavior and
fleet operations was secondary.

Recently, however, aworking group consisting of mem-
bers from the NEFSC's Population Dynamics Branch and
Socia Sciences Branch has been established to facilitate
complementary and multidisciplinary research on Northeast
fleet operations, based on individual fishing vessel behav-
ior. A mgjor objective of theworking group isto encourage
modeling of temporal and spatial effectsin such operations
and behavior. For example, although most major fisheries
are pursued by some vessels dedicated strictly to that fish-
ery, switching into and out of that fishery by other vessels
often occursin response to seasonal opportunities, market
conditions, stock statuses, and more. This switching can
create significant, interannual, unbalanced movement
among fisheries.

This paper presents the results of an initial character-
ization of the Northeast otter trawl fleet. Thischaracteriza-
tionisbased onasingleindividual vessel timeseries(IVTS)
data base which was created from the NEFSC's commercial
fisheriesweighout database. This|V TS database consists
of 36 variables, and coversthe 1982-92 period. Theunit of
organization and analysis (i.e., file definition) within the
IVTSdatabaseisanindividual vessel’s activity through a
calendar year. Each file summarizes activity according to
such variables as number of trips, trip length, number of
ports at which landed, number of statistical areasin which
fished, number of calendar months in which fished, and
number of species landed.
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This characterization serves several purposes: 1) indi-
cating what time series information exists in the weighout
data base; 2) examining the robustness of the existing data
and the data collection system to support individual vessel
analyses; 3) exploring the difficulty of creating time series
data bases from the existing data structure; and 4) assess-
ing thevalue of obtaining softwareto make IV TSfilesavail-
able to analysts.

The following section of this paper, “Methods,” in-
cludes a brief background on the region’s data collection
system as a basis for understanding the study’s methods.
The section then describes data collection, storage, and
preparation practices, variable definitions, and methods
used in screening the data and generating the IVTS data
base.

The “Results” section includes a brief background on
theregion’sfisheries asaframework for understanding the
results. The section then refers to tables describing the
variable values, summed on an annual basis for individua
vessels, and broken out by tonnage class.

The “Discussion” section focuses on issues of data
coverage and sampling, variable selection and accuracy,
and the general IVTS data base approach. Because this
paper is more of an evaluation of the general usefulness of
weighout dataand of the VTS database for providing indi-
vidual vessel behavior information, than an evaluation of
the specific findings on such behavior in the Northeast
during 1982-92, the discussion has more analyses of data
and data base issues than of individual vessel behavior
findings. The examination of the data raises several ques-
tions about data definition, measurement, collection, sam-
pling, and quality control. Becausethe datahave not previ-
ously been exposed to thistype of analysis, the mgjority of
these questions have not been answered.

A set of “Conclusions and Recommendations’” com-
plete the report.

METHODS
BACKGROUND

The NMFS is attempting to enhance its systems for
collecting, archiving, and analyzing fisheries catch and ef-
fort datato support theincreasingly complex needs of fish-
eriesmanagement. Aspart of the effort to enhancethe data
collection system, mandatory reporting by dealersand ves-
selswasimplemented in 1994. Until the mandatory report-
ing system was implemented, a voluntary system existed
which relied on port agents collecting catch and effort data
for vesselsof at least 5 grossregistered tons (GRT) landing
inthe NMFS Northeast Region (i.e., from Cape Hatterasto
the Canadian border). These voluntarily supplied data,
covering the 1982-92 period, have been the basis for this

paper.
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DATA COLLECTION AND STORAGE

The voluntary data collection system consists of three
tiers. Thefirst tier islandings datawhich are compiled from
dealer weighout slips (i.e., receipt records) which provide
the landed weight of the catch by species, vessel, and trip.
The second tier is effort data which are collected through
interviews with the vessel operators conducted in port at
the time of landing. These interview records contain the
most reliabletrip information on variabl es such asgear type,
fishing location, depth, and effort. Thethirdtier istow-by-
tow datawhich were collected in the early years of the 1982-
92 period at sea by port agents sailing on commercial fish-
ing vessels, and collected in the later years of the period by
contract personnel sailing on the vessels (i.e., the sea sam-
pling program).

Since all three tiers depend on voluntary cooperation,
the percentage of total landingsin the Northeast which has
been recorded by the weighout dlip process is not known.
Twenty-eight percent of trips for which weighout slips ex-
isted in 1992 resulted in interviews by port agents. For
multiple-day trips, theinterview rate was approxi mately 50%;
for day-boat trips, the rate was approximately 15%. For the
remaining trips(i.e., noninterviewed), port agents estimated
fishing effort, gear, and location based on their knowledge
of the particular vessel’s activity and the activities of simi-
lar vessels operating in the same general area.

The voluntary system of data collection came into be-
ing in 1964, originating with Maine, Massachusetts, and
Rhodeldand. The system added New Jersey in 1978, Mary-
land and Virginiain 1981, New Hampshirein 1982, New York
in 1986, and Connecticut and Delawarein 1989. Problems
exist with the data collected in New York inthat, because of
fish handling practices there, an individual vessel is not
able to be identified in the data base when no interview
occurred.

The database structurefor storing these voluntary data
has also evolved since 1964. Because of technical aspects
of the data collection and storage process, difficulties and
uncertainties exist for data collected prior to 1982. The
difficulties and uncertainties occur when one associates
the weighout landings datafrom an individual trip with the
corresponding interview data. For thisreason and because
of changesin the structure of the computer data basesthem-
selves, the analyses in this paper are limited to data col-
lected from 1982 to 1992.

DATA PREPARATION, ANALYSIS, AND
PORTRAYAL

This study includes those vessels which used otter
trawl gear exclusively throughout the year. Vessels that
used other gear or a combination of otter trawls and other
gear were not examined.

Otter trawl vessels were divided into three categories
based on their GRT, following the traditional classes used
by the NEFSC for thisfleet. Tonnageclass(TC) 2 contains
vesselsthat are 5 to 50 GRT, TC3 contains vesselsthat are
51 to 150 GRT, and TC4 contains vessels that are 151 or
moreGRT.

A singledatafilewhich containsthe available cumula-
tive annual landings weight, landings revenue, and effort
statistics for each vessel was created as the basis for the
analyses. Weight landed valuesare given asthelive weight
equivalents in metric tons for all species combined for a
given vessel. Revenue values are given as total nominal
dollars(i.e., not adjusted for inflation) for all specieslanded
by a given vessel. Each vessel was identified by its six-
digit identification (i.e., permit) number which is assigned
as part of the federal fishing permitting process.

Landings per unit of effort (LPUE) statistics were cal-
culated as the simple ratio of the annual cumulative land-
ings (both as weight and revenue) of a vessel divided by
the annual cumulative nominal effort of that vessel. Two
measures of effort wereexamined: 1) number of trips, and 2)
number of days absent. The days absent measure was re-
corded to the nearest day, and includes the time between
when avessel left and returned to port.

For some individual trips, effort statistics were either
missing or inconsistent (e.g., the amount of time trawling
exceeded the length of thetrip). While the number of trips
inwhich these problems occurred wererel atively small, not
accounting for these problemsin the dataresulted in large
distortionsin some of the preliminary analyses (particularly
those involving landings rates by individual vessels). To
utilizeinformation from as many vessels as possible, proce-
dures were developed for screening and, where possible,
for adjusting the effort data for missing or inconsistent val-
ues. Such adjustments to effort data were based on the
performance by that vessel during the rest of the year in
guestion. When such adjustments were not possible for a
given vessdl, then that vessel was eliminated from those
statistical resultswhich required effort data. Consequently,
the total number of vessels will vary slightly among some
of this study’s statistical results.

Theresulting statistical information about fleet behav-
ior has been presented as tables displaying an annual time
series of frequency distributions of the various fishery sta-
tistics. In the tables, one axis contains the years 1982
through 1992, whilethe other axis containsintervals of val-
ues of the variable of interest. To provide better resolution
across the spectrum of values for some individual vessel
behavior variables and for some vessel size classes, it was
necessary to define intervals of unequal size, with higher
resolution at the lower end of the spectrum.

Within the cells of the tablesare numberswhich are, in
most instances, counts of vessels which fall into that year
and variable interval. A vessel isincluded in a particular
cell because of the measure of itsactivity over the course of
theyear. Inmost cases, thismeasureisasumming of events,



such as number of tripsin a year or number of statistical
areasinwhich fishedinayear. Inafew cases, though, this
measureisan average such asthe annual averagetrip length
for that vessel.

RESULTS
BACKGROUND

The total number of vesselsin al Northeast fisheries
grew considerably after passage of the Fishery Conserva-
tion and Management Act in 1976 (Conservation and Utili-
zation Division 1993). Accordingtotheweighout database,
the total number of vesselsin theregion of 5 GRT or more
grewfrom 1,245in 197810 1,891in 1992. Most of thisgrowth
occurred by 1984, and among those vessels using otter
trawls.

The overall ex-vessdl (i.e., dockside) revenue of land-
ings by all Northeast vessels grew steadily from 1978 to
1984, and from then until 1992 varied around a mean of
about $470 million dollarsin nominal terms. Theweight of
landingsfollowed the same trend, and was around 707,000
metric tons (mt). These values do not reflect increasesin
the cost of fishing nor in the amount of time spent fishing,
both of which haveincreased over the 1978-92 period.

Inthe NMFS Northeast Regionin 1982, 1,193 otter trawl
vessels each landed an average of aimost 2.4 mt per day at
sea. 1n 1992, with 1,012 vesselsfishing, thisvalue dropped
to below 1.7 mt per day. Revenue per day at searosein
nominal termsbetween 1982 and 1992, butinreal terms (i.e.,
adjusted for inflation) fell over the 11-yr period from $2,110
to $1,600.

Given this history of aggregate fleet behavior, | exam-
ined the annual frequency distribution of 13 variables of
individual vessel behavior over 11 yr for three vessel size
classes.

VARIABLES

Number of Vessels
All Gear Types

In 1992, 39% of TC2 vessels used otter trawls exclu-
sively (Table 1). Other important gear for TC2 vesselsin
1992 included“ other gear” (34%) and gill nets (15%). (“Other
gear” includesall gear except otter trawls, gill nets, scallop
dredges, and/or clam dredges.) Thereliance on otter trawls
exclusively declined from the mid 1980s, from apeak of 56%
in1986t039%in 1992.

The majority (58%) of TC3 vessels used otter trawls
exclusively in 1992 (Table 2). Other important gear or com-
binations of gear for TC3 vesselsin 1992 included “other
gear” (18%) and scallop dredges only (10%). The heavy
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reliance on otter trawlswas consistent over the years of the
study. Theexclusive use of scallop dredgesincreased over
the period, while the exclusive use of clam dredges peaked
in 1986.

Beginning in 1989, more TC4 vesselsrelied on scallop
dredges alone than on otter trawls alone (Table 3). The
percentage of TC4 vessels fishing exclusively with otter
trawls during the study period remained relatively steady
(i.e., ranging between 32 and 38%), while the percentage of
those fishing exclusively with scallop dredges nearly
doubled (i.e., from 25 to 47%). Together, those vessels
using scallop dredges alone (47%) or otter trawls alone
(33%) comprised 80% of the TC4 fleet in 1992.

Otter Trawls

From 1982 to 1992, the number of TC2 otter trawl ves-
sels declined by about 100, while the number of TC3 ves-
selsgrew and then declined toits original number (Table4).
The TC4 vessels, comprising only about 10% of the fleet,
experienced this same upward and downward shift as the
TC3 vesselsover thetime period.

Year Built

Asof 1992, the TC2 otter trawl fleet had the ol dest com-
position, with 5% being built prior to 1941, 22% prior to
1951, and 54% prior to 1976, leaving 46% being built since
1976 (Table5).

Asof 1992, only 13% of the TC3 otter trawl fleet was
built prior to 1966, while 74% was built between 1966 and
1980(Tableb).

The trend toward younger vessels is strongest among
the TC4 otter trawl fleet. Asof 1992, the TCA4 otter trawl fleet
contained very few vessels (10%) built prior to 1976, with
the heaviest construction period being 1976-80 (Table 7).

Number of Trips

Inthisvariable, aphenomenonisencountered in which
a significant percentage of both large and small vessels
appear to take very few trips per year. For the 1982-92
period, a significant percentage of TC2 vessels made less
than 11 trips per year, but in addition, asignificant percent-
age of vessels made more than 100 trips per year (Table 8).
This distribution is consistent across al 11 yr. The TC2
vessels were most likely of any class of vessel to have
made more than 100tripsin any givenyear. They werealso
just aslikely asthelarger vesselsto have madelessthan 11
trips per year.

Throughout the 11-yr period, the majority of TC3 ves-
selsfished 30 or fewer tripsper year (Table9). By 1992, 31%
of TC3 vessels made between 21 and 30 trips per year. For
the 1982-92 period, the distribution of the number of trips
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per TC3 vessel was skewed toward the low end of the de-
fined intervals.

The TC4 vessels predominately fished between 21 and
30tripsper year (Table 10). Only ahandful of such vessels
fished morethan 40 tripsin agiven year.

Trip Length

The smaller TC2 vessels had average trips of shorter
duration than larger TC3 and TC4 vessels during 1982-92.
No TC2 vessels made trips longer than 11 days. 1n 1992,
95% of TC2 vessels had an averagetrip length of lessthan
or equal to 3 days(Table 11).

Over the study period, between 32 and 41% of TC3
vessels had average trips of less than or equal to 3 days
(Table12). Anadditional 15-30% had an averagetrip of 4-5
days, 20-25% had an average trip of 6-7 days, and 11-24%
had an average trip of 8-9 days. Over the study period, this
mid-size otter trawler classtended toward longer trips.

During 1982-92, TC4 vessalsgenerally fished for agreater
period of time on each trip when compared to the smaller
size classes (Table 13). By 1992, amost half of all TC4
vessels had trips which averaged 8-9 days; few such ves-
sels had average trips of more than 9 days.

Number of Ports at Which Landed

The number of portsvisited annually by asinglevessel
was usually one or two, with occasional valuesup to six for
TC2 and TC4 vessels, and up to seven for TC3 vessels
(Tables 14-16).

The percentage of TC2 vessels landing at one port in-
creased from 65% in 1982 to 80% in 1988, then declined to
72% in 1992. The percentage of these vessels landing at
two ports declined from 27% in 1982 to 13% in 1988, then
increasedto 20%in 1992. About 90% of TC2 vessdlslanded
consistently in either one or two ports over the 11-yr time
frame.

For TC3 vessels, 55% landed at oneport in 1982. This
value rose to 71% in 1988, then declined to 54% in 1992.
The percentage of these vessels landing at two ports de-
clined from 32 to 22% between 1982 and 1988, then increased
t034%in 1992.

The percentage of TC4 vesselslanding at one port rose
from 49% in 1982 to 75% in 1987, then declined to 58% in
1992. The percentage of these vesselslanding at two ports
declined from 34 to 18% between 1982 and 1987, then in-
creased to 28%in 1992

Number of Statistical Areas in Which Fished

TheTC2 vesselsfished in amaximum (in 1985) of nine
different statistical areas (SAs) during 1982-92; however,

an annual average of 94% of these vesselsfished in amaxi-
mum of only three SAsover the11 yr (Table 17). Lessthan
1% of the TC2 vessels on average fished in more than five
SAs.

Over the study period, an annual average of only 2% of
TC3vesselsfished in morethan eight SAs, while an annual
averageof 88% fishedin 1-6 SAs(Table 18). 1n 1982, those
TC3 vesselsfishing in 1-6 SAswere distributed fairly uni-
formly among thesix categories. By 1992, only 8% fishedin
just one area, while 67% fished in four or more SAs.

During 1982-92, TC4 vesselsfished inasmany as 10 or
more SAs in a year, but on average 82% of the vessels
fished in 3-8 SAs, and 54% fished in 4-6 SAs (Table 19).
Thehighest annual percentagefishinginjust one SA (13%)
occurredin 1988, compared to 3%in 1992.

Number of Calendar Months in Which Fished

Therewasasignificant percentage of TC2 vesselsfish-
ingeither onlyin1mo(e.g., 21%in1992) orinal 12mo(e.g.,
20%in1992) (Table 20). Vesselswhichweren'tinthesetwo
extreme categories seemed to be evenly distributed among
the other 10 categories. This bimodal distribution held
throughout the 11-yr period.

Most TC3 vesselsfished in more monthsthan TC2 ves-
sels. Those TC3 vesselsfishingin all 12 mo predominated,
moresoin 1992 thanin prior years(Table21). Therewasa
significant percentage of TC3 vessels (between 5 and 12%)
fishing in only 1 mo of theyear.

The percentage of TC4 vesselsfishinginall 12 moin-
creased from 31%in 198210 66%in 1992 (Table22). A small
proportion (3-10%) of vessels fished in only 1 mo during
the 11-yr period.

Number of Species Landed

The percentage of TC2 vessels landing no more than
two species per year increased significantly over the study
period, from 5 to 19% (Table 23). The percentage of TC2
vessels landing between 15 and 17 species per year, the
interval that had dominated the 1980s, climbed from 20%in
198210 22%in 1984, thenfell to % by 1992. Thereisaclear
trend during the study period toward fewer species being
landed per TC2 vessel per year.

In 1992, most (76%) TC3 vesselslanded at least 12 spe-
cies, with 43% landing between 12 and 17 species (Table
24). Inthe 1980s, TC3 vesselswere landing fewer species
on average than TC2 vessels. By 1992 that was no longer
the case, as TC3 vessels landed more species on average.

The TC4 vessels had atighter distribution of the num-
ber of species landed than the smaller vessel size catego-
ries(Table 25). Throughout the study period, amajority of
these vesselslanded between 9 and 17 species, with adight
trend to land more species over time.



Number of Days Absent

From 1982 to 1992, between 60 and 70% of TC2 vessels
were absent from port for less than 76 days per year, and
between 20 and 30% were absent for less than 11 days per
year (Table 26). Thedistribution for TC2 vesselsis skewed
to theleft with most observations clustered within the lower
20% of the overall range.

From 1982 to 1992, between 50 and 60% of TC3 vessels
were absent from port from 76 to 200 days per year (Table
27). 1n 1992, 67% of these vessels were absent from port
from 101 to 250 days per year, 43% were absent from 151 to
250 days, while only 6% were absent for lessthan 11 days.

For TC4 vessels, 50% or more were absent from port
over 150 days per year duringthe 11-yr period (Table 28). In
1992, over 50% were absent for more than 200 days, asig-
nificant increasein effort from 1991 levels. Between 4 and
16% of these vessels were absent for less than 26 days per
year during the study period.

Weight Landed

For the study period, the distribution of total annual
landingsis highly skewed left for all tonnage classes, with
most observations clustered within the lower 10% of the
range (Tables 29-31). Total annual landings per vessel de-
clined over the study period for all tonnage classes.

During the study period, total annual landings of most
TC2 vessels ranged from 0 to 200 mt, with a maximum of
1,000 mt. The percentage of TC2 vessels landing 100 or
fewer metric tons per year increased from 75% in 1982 to
88%in 1992.

From 1982 to 1992, total annual landings of most TC3
vessalsranged from 0to 500 mt, with amaximum of 5,000 mt.
In this tonnage class, 54% of vessels landed 200 or fewer
metrictonsin 1982, compared to 72% in 1992.

During the study period, total annual landings of most
TC4 vesselsranged from 0 to 1,000 mt, with amaximum of
5,000 mt. The percentage of TC4 vessels landing 500 or
fewer metric tons per year increased from 44% in 1982 to
69%in 1992

Weight Landed per Day Absent

Average weight landed per day absent in all tonnage
classes declined over the study period (Tables 32-34). The
percentage of TC2 vesselsaccounting on averagefor 0.5 or
fewer metric tons per day absent increased from 28% in
1982t060%1in 1992. Over the 11-yr period, averageweight
landed per day absent for most TC2 vessels ranged from 0
to 1.0 mt, with amaximum of 10.0 mt. From 1982 to 1986,
between 20 and 44% of TC2 vessels had average weight
landed per day absent valuesover 1.0 mt. In 1992, only 10%
of these vesselsfell in that range.
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Thirty-one percent of TC3 vessels landed on average
1.5 or fewer metric tons per day absent in 1982 compared to
83% in 1992. During the study period, landed weight per
day absent for most of these vessels ranged from greater
than 0.5to0 2.0 mt, but during the latter part of the period, the
dominant rangewasfrom0to 1.5 mt. Themaximum average
landed weight per day absent for TC3 vessels exceeded
10.0mt.

The percentage of TC4 vessels landing an average of
2.5 or fewer metric tons per day absent increased from 24%
in 1982 to 69% in 1992. Average landed weight per day
absent for most TC4 vessels ranged over the 11 yr from
greater than 1.0 to 5.0 mt, the upper end of the range being
common in 1982, and the lower end of that range being
dominantin 1992. Themaximum average landed weight per
day absent exceeded 30.0 mt for TC4 vessels.

Revenue

Over the 11-yr period, 62% (range of 56-67%) of TC2
vesselsgrossed $50,000 or less per year (Table 35). Twenty-
one percent of these vessels (range of 16-24%) grossed
more than $50,000 to $100,000; 14% (range of 12-17%)
grossed morethan $100,000 to $200,000. During someyears
of the study period, some TC2 vessels grossed up to
$500,000, though on average during the study period, only
3% grossed more than $200,000.

During 1982-92, an average of 25% of TC3 vessels
grossed $50,000 or less per year, while 12% grossed more
than $50,000 to $100,000, and 50% grossed more than
$100,000 to $400,000 (Table 36). On average, only 7%
grossed more than $400,000 to $500,000, and only 6%
grossed over $500,000.

Over the 11-yr period, the mgjority of TC4 vesselsearned
more than $200,000 to $1,000,000 per year (Table 36). An
average of 60% earned more than $400,000 per year, and
between 1 and 10% earned more than $1,000,000 per year.
IN 1992, 9% earned morethan $1,000,000, and only 8% earned
$100,000 or less. Over the period, the overal pattern of
revenue distributions (in nominal terms) shifted slightly to
the right.

Revenue per Day Absent

During the study period, the mgjority (73%) of TC2 ves-
sels had average annual revenues per day absent of $1,000
or less (Table 38). 1n 1992, 92% of these vessels had aver-
age revenues per day absent of $1,500 or |ess.

Dominant interval s of average annual revenue-per-day-
absent valuesamong TC3 otter trawlersduring 1982-92 were:
1) more than $500 to $1,000 (15% on average); 2) morethan
$1,000t0 $1,500 (28%); 3) morethan $1,500to $2,000 (27%);
and 4) more than $2,000 to $2,500 (15%) (Table 39). During
1982-92, only 2% of these otter trawlers earned an annual
average of $500 or less per day absent, only 17% earned
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less than $1,000, and only 13% earned $2,500 or more per
day absent. In 1992, only 19% earned $2,000 or more per
day absent.

During 1982-92, 80% of TC4 vessels had average an-
nual revenues per day absent of morethan $2,000, with 6%
having average annual revenues per day absent of more
than $5,000 (Table 40). In 1992, only 14% of TC4 vessels
had average annual revenues per day absent of more than
$4,000.

DISCUSSION

INDIVIDUAL VESSEL BEHAVIOR
OBSERVATIONS

General Observations

Inlooking at all 13 statistical variablesfor all threeves-
sel size classes of Northeast otter trawlers during 1982-92,
one notes that a number of statistical trends (e.g., trip
lengths, number of species landed, and revenues) often
seemed to reverse, and that the turning points of those
reversals often occurred in 1987 or 1988. Many factors
such as changes in fish abundances, seafood demand, and
fishery regulations could have influenced those trend re-
versals. During the 11-yr study period, therewaslittlerela-
tive variation and only a slight net decrease in the annual
collective abundances of the principal groundfish and floun-
ders (i.e., 12 demersal species) most sought by the
Northeast’s fishermen (Conservation and Utilization Divi-
sion 1993). There was a significant increase up to 1987,
then arelative leveling off through 1992, of consumer de-
mand nationally for seafood species (Fisheries Statistics
Division 1993). Perhaps most importantly, though, there
were increasingly more restrictive fishery regulations
adopted for Northeast fishermenin late 1986 (Halliday and
Pinhorn 1997); those regul ationswoul d have begun to mani-
fest themselvesin their first or second full year of adoption
(i.e., 1987 or 1988).

After implementation of the Fishery Conservation and
Management Actin March 1977, the New England Fishery
Management Council (NEFM C) assumed the lead respon-
sibility for preparing the fishery management plansfor those
species most commonly sought by the Northeast's otter
trawlers. Thefirst such plan -- the 1977 “ Fishery Manage-
ment Plan for Atlantic Groundfish” -- relied on minimum
fish sizes, spawning area closures, and maximum harvest
levelsfor just Atlantic cod, haddock, and yellowtail floun-
der.

InMarch 1982, the NEFM C adopted anew, laissez-faire
approach to management of these three species by imple-
menting the*“ Interim Fishery Management Plan for Atlantic
Groundfish.” The interim plan placed no controls on fish
harvest levels, fishing effort, or fishery participation, but
relied only on minimum fish sizes, minimum mesh sizes, and

spawning area closures, again for just the three species.
Theinterim plan failed to improve the generally low abun-
dances of two highly sought species -- haddock and yel-
lowtail flounder.

Consequently, in September 1986, the NEFM C adopted
an increasingly restrictive approach to management of the
three speciesthrough implementation of the* Fishery Man-
agement Plan for the Northeast M ultispecies Fishery.” The
NEFMC used the same fishery management tools as the
previous, interim fishery management plan, but increasingly
covered more species, raised minimum fish sizes, and length-
ened spawning area closures, four times between 1987 and
1993,

That a number of the statistical variable - vessel size
class combinations showed trend reversals soon after the
adoption of increasingly restrictive fishery management
regulations would seem to support the goal of using indi-
vidual vessel behavior attributes to model otter trawl fleet
operations. Such modeling might ultimately be ableto pre-
dict the individual-vessel-level effects of various fishery
management regulations, and, in turn, to predict the likeli-
hood of success or failure of such regulations.

Specific Observations

Results have been presented for 13 variables. Some
specific observations can be made to add to the under-
standing of the trends during 1982-92 for several of these
variables: number of trips, number of days absent, number
of portsat which landed, number of statistical areasinwhich
fished, number of calendar months in which fished, and
number of species landed.

The results showed a trend for larger vessels to make
fewer trips and smaller vessels to make more trips. This
difference is not surprising given the distinction between
“day boats’ and “trip boats.” This variable, numbers of
trips, was one in which difficult-to-explain phenomenaap-
peared, such as when both large and small vessels made
very few trips per year. |ndependent information would be
required to determine the cause or mix of causes for such
low levelsof participation. Regional emigration, mechani-
cal problems, and financial problemsareall possihilities.

In addition to the number of trips variable, the days
absent variable was used to measure effort. The days ab-
sent variable provides ageneral indication of grossfishing
time. Variationsin steaming timeand timelost dueto weather
or mechanical difficulties, however, should be taken into
account when comparing this variable to nominal fishing
effort.

The number of portsat which landed variable provides
an indication of the degree to which vessels landed their
catch at aport other than their primary port. A larger num-
ber of portsvisited in agiven year may indicate an attempt
to obtain higher prices at alternate ports, or fishing activity
conducted over a wider geographic range. Many factors
arelikely to beinvolved.



The number of statistical areasin which fished variable
is arelatively “soft” statistic, depending, even for inter-
viewed trips, on fishermen’s recall and/or their desire to
reveal fishing grounds after tiring trips. The number of
statistical areasfished by individual vesselsover the course
of ayear isrelated to avariety of factors. Acrossthefleet,
for example, it may berelated to the size of the vessel where
alarger vessel is ableto cover agreater distance, or to the
speciesbeing sought and the gear being deployed. Changes
over the study period in the relative number of statistical
areas being fished may also indicate changes during that
period intherelative distribution/availability of the species
being sought. An increase in the number of statistical ar-
eas being fished by vessels of a given size, for instance,
may be caused by an increase in the amount of searching
required for those vessels to make their catches. Also, in
groupings of vesselswhich use avariety of gear, we might
expect to seealarger number of statistical areasbeing fished.

The number of calendar monthsin agivenyearinwhich
a particular vessel was recorded as having fished varies
considerably. While some of thisvariability may be dueto
incomplete coverage in certain years, it may also be ex-
plained by vesselswhich have entered the fleet since 1982.
Unlessanew vessel isavailableto fishin thefirst month of
itsinitial year, it will be perceived as having participated for
fewer than the expected number of months. This percep-
tionwill be particularly warped for larger vesselswhich are
expected to fish year-round. A substantial proportion of
the perceived outliers may be dueto thisinitial-entry phe-
nomenon.

Asnoted, inthe 1980s, TC3 vesselswerelanding fewer
species on average than TC2, possibly because they could
travel farther offshore and remain targeted on fewer but
more specific stocksthan TC2 vessels. By 1992, thistrend
reversed, and many other factors influenced what was
brought homefor sale. Thedeclinein the predominance of
all stocksof Atlantic cod, haddock, and yellowtail flounder
has led to markets opening up to many more species, for
example.

DATA, VARIABLE, AND DATA BASE
ISSUES

Before any attempt can be made to model fleet opera-
tions, anumber of data, variable, and data base i ssues must
be addressed and resolved. Those issues fall into three
categories. data coverage and sampling, variable selection
and accuracy, and data base coverage.

Data Coverage and Sampling

Much of what can or cannot be said about the behavior
of individual vessels depends on the completeness and
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integrity of the underlying data. During the period of this
study, theimplied behavior of some vesselsasderived from
the collected data suggests that there may be concerns
with data completeness and integrity. For example, were
there TC4 vessel searning lessthan $100,000 per year? Were
there TC3 vessel sfishing lessthan 10 days per year? Were
there TC4 vesselslanding lessthan 100 mt per year? There
are legitimate reasons why the answers to these questions
could be yes. However, it is difficult if not impossiblein
many instancesto tell from the existing datawhether or not
true vessel behavior was being observed or reported. This
section addresses these concerns from the standpoint of
incomplete coverage and sampling bias.

Incomplete Coverage

Incompl ete coverage by the voluntary data collection
system could have occurred for several reasons. Datacould
have been missed when vessels landed in remote ports
which port agentsvisited infrequently. Evenif thevessels
landings data were recorded by cooperative dealers, the
corresponding effort datawould have been missed if aport
agent did not conduct interviews with the vessel captains.

Uncooperative dealers, whether in a port agent’s resi-
dent port or in aremote port, could have refused to supply
landings data on vessels from which they bought fish.
When this occurred, both landings and effort data would
have been missed by the data collection system.

Data could have been missed when vessels sold either
directly to restaurants or from “roadside” stands. Again,
landings and effort data would have been missed. This
direct selling is not as common among TC3 and TC4 ves-
selsasit isamong TC2 vessels that land lobster or shrimp
insmall Maine ports.

Individual vessel data could have been missed when
landingsfrom several vesselswerelumped together on one
dealer weighout slip (i.e., across-vessel lumping). Unlessa
vessel happened to beinterviewed soon after landing, there
was no way to determineits landings or effort for that trip
based on the lumped-across-vessel dealer weighout dlip.

In addition to deal er-based, across-vessel lumping, there
was also state-based lumping in a couple of instances.
Connecticut and Delaware have no port agents, and report
only their total landings(i.e., weight and revenue). Thereis
no way to associate those state-total landings data with an
individual vessel’slandings or effort.

Sampling Bias

Reasonsfor sampling biasin the voluntary data collec-
tion system can stem from the incompl ete coverage noted
above, aswell asfrom other factors. Theinability to asso-
ciatelandingsand effort datawith aparticular vessel dueto
the problems of incomplete data coverage can prevent an
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accurate count of the number of vesselsfishing at any point
in time, and bias downward any per-vessel annual statisti-
cal averages.

Factors other than incompl ete coverage which contrib-
uteto sampling biasinclude vessdl transiency, vessel name/
number confusion, otter-trawl-only-use vessel inclusion,
within-vessel lumping, interview nonrandomness, and data
estimation/proration.

When transient vessels from outside the NMFS North-
east Region landed one or more trips in the region, they
were often not identified astransients on theweighout slips.
Consequently, these transient vessel s tended to bias down-
ward the annual per-vessel statistical averages.

When avessel would change names, the change would
sometimes not be detected by the port agents collecting
the data, nor by those auditing the data, on that vessel. As
a result, that vessel's data would not be assigned to the
correct vessel file -- which is based on the vessel’s federal
fishing permit number -- and two vessel fileswould be cre-
ated inadvertently for one vessel. Thisvessel name/num-
ber confusion would bias downward the annual per-vessel
statistical averages.

Since this study included only vessels that used otter
trawls exclusively throughout the year, and excluded all
vessels that used a combination of otter trawls and other
gear, thereisopportunity for biasintheresults. The nature
and extent of any such bias are unclear, though.

Two analogous, “time saving” practices which could
compromisedataare: 1) dealerslumping tripsfromthe same
vessel onto one weighout slip, and 2) port agents lumping
several weighout dlips from the same vessel fishing in the
sameareainto one computer record (i.e., within-vessel lump-
ing). The practices of within-vessel lumping are adequate
for generating fleet totalsand averages. However, for mod-
eling effortswhich relate landings to effort on atrip-by-
trip basis for a given vessel, these practices have been
counter productive. Eliminating from analysis those data
records where these practices occur may cause an unac-
ceptableloss of data, and, at the sametime, biastheremain-
ing data, although the nature and extent of such bias are
unclear.

Most questions about the sampling bias concern the
randomness of interview coverage. A frequency distribu-
tion of vessel interviews tends to be bimodal, with modes
near 0 and 100%. It would be expected that vesselswhich
landed in remote ports and were never seen by port agents
would have never been interviewed. On the other hand, a
large number of vesselswereinterviewed 100% of thetime,
meaning that vessels were not interviewed in a random
manner. Nonrandomness may introduce considerabl e bias
when attempting to model vessel behavior. Again, the na-
ture and extent of such bias are unclear.

Two types of “data generating” practices which could
compromise dataare: 1) port agents estimating and assign-
ing effort and location data -- based on their judgment of
thefishing practicesof similar vesselsunder similar circum-

stances (e.g., target species, time of year) -- to avessel file
for the noninterviewed trips by that vessel; and 2) this
study’s proration of missing or inaccurate vessel data --
based on that vessel’s behavior during the remainder of the
calendar year -- for that vessel’srecord. Thereis opportu-
nity for bias as a result of these practices, but the nature
and extent of such bias are unclear.

As noted for several of the bias-creating factors men-
tioned above, the nature and extent of such bias are un-
clear. For some factors, there is no apparent way to mea-
sure the bias after the fact (e.g., vessel transiency). For
other factors, aseparate analysis of other existing datawould
have to be undertaken (e.g., inclusion of vessels using a
combination of otter trawls and other gear).

Variable Selection and Accuracy

Whether avessel’strip record isbased on an interview
or not playsalargerolenot only in any bias of the data, but
also in the accuracy of any subsequent statistics derived
from the data. The following discussion focuses on the
differentia effectsof interviewed and noninterviewed data
on those statistics which rely on effort and location data.
Two such statistics -- the number of days absent and the
number of statistical areasinwhich fished -- arecoveredin
moredetail.

Interview vs. Noninterview Effects

Since records from both interviewed and
noninterviewed tripswereincluded in the statistical analy-
sesof vessel activity, not all statistical variableswhich were
selected from these records can beinterpreted with the same
degree of certainty. The accuracy of the variables describ-
ing effort and location (i.e., trip length, days absent, and
statistical areas in which fished), and of those variables
which were subsequently computed (i.e., landings per day
absent and revenue per day absent), depends to a large
extent on the proportion of trips which were interviewed.

Instead of having effort and location data for
noninterviewed trips be assigned to trip records based on
the judgment and experience of port agents, an aternative
procedure -- proration -- could be devised to estimate
noninterviewed effort and location data, using the inter-
view data alone as a sample base. A proration procedure
would need to assume that the quantity to be prorated (e.g.,
the number of TC4 otter trawlers absent more than 250 days
in 1985) isdistributed in the population (i.e., al tripsin the
weighout data base) the same asthosein thesample(i.e., all
trips in the interview data base). Also, an additional as-
sumption about the relationship between effort and some
known quantity, such aslandings, must be madein order to
estimate the unknown quantity of effort associated with
the noninterviewed trips. Such assumptions could not



avoid bias asimplied in the earlier discussion of that sub-
ject (e.g., larger otter trawlerslanding at principal portsare
more likely to be interviewed, and the effort- and location-
based statisticsfor these vesselsare morelikely to be accu-
rate). Such assumptions could nonetheless be made.

Days Absent

The number of days absent by a fishing vessel was
selected as the measure of overall fishing activity instead
of the number of daysfished. The number of daysabsentis
amorerobust measure sinceit isbased on the simple depar-
ture and arrival dates of the vessel from its home port, and
is, therefore, readily determined for vessels which are not
often interviewed. While the more restrictive days fished
statistic is usually considered a better measure of fishing
effort for determining fishing mortality, the days absent sta-
tistic is abetter measure of annual vessel activity.

To measure LPUE consistently, days fished must be
adjusted for changesin technology such asincreased horse-
power, larger nets, and more sophisticated electronics and
deck layout, al of which haveincreased fishing power over
time. Days absent may also be affected by these factors
since, for example, greater efficiency may result in shorter
trips. Such a tendency might, in turn, be offset by the
ability to complete moretripsper year. Inthecaseof declin-
ing resource abundance, however, an increase in the num-
ber of days absent may be a consequence of needing to
remain at sealonger dueto reduced ability to locate and/or
catch fish.

Statistical Areas

Thevariablethat definesthe number of statistical areas
in which a vessel fished (Figure 1), which was chosen to
represent the locations fished, is one of four location vari-
ables encoded on the weighout record: 1) 10 min of longi-
tude by 10 min of latitude, 2) 30 min of longitude by 30 min
of latitude, 3) NMFS statistical areas, and 4) Northwest At-
lantic Fisheries Organization (NAFO) subareas and divi-
sions. Each of thefour variablesrepresentsan increasingly
broader level of spatial resolution, respectively. The10-min
square areas are only encoded for interviewed trips, and
would, therefore, require proration of the noninterviewed
tripsin order to be used comprehensively. The 30-min square
areas, the NMFS statistical areas, and NAFO subareas and
divisions are encoded for al trips, whether interviewed or
not.

On noninterviewed trips, the statistical areaisassigned
by the port agent based on a vessel’s recent activity pat-
tern; however, statistical areas are drawn on a sufficiently
large spatial scale so asto minimize judgment errors. Nev-
ertheless, it is more likely that multiple areas will be en-
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coded on aninterviewed trip (defined asa* split” trip) than
on one that is not interviewed.

Data Base Coverage

Over the 1980s, the voluntary data collection system
grew to cover more states and ports. Some new questions
were added to the sampling process, but the fundamental
sampling design did not change. Essentially, the system
had been set up to collect information on biomass removed
by gear type from different fishing areas; it did not focuson
individual vessels.

One obviouslimitation of the system wasthe omission
of dataon vessels under 5 GRT. Landings datafrom these
smaller vessels were recorded, but were lumped under a
general category of “unknown:under-tonnage.” Another
limitation was the lack of accurate reporting of the number
of crew members for a trip. The number of berths on a
vessel wasused asaproxy for crew size. Another limitation
was that there were more vessels which fished in a given
year than could be individually identified through the
weighout system. Thefederal fishing permit processwhich
issues permitsto vesselsfishing for regulated speciesdidn’t
help in this instance because not all vessels with permits
fished for the permitted species, and some vessels were
without permits since they fished for unregulated species
or in state watersonly. Lastly, and importantly, vessel cost
information was difficult to obtain through the system.
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Figure 1. Statistical areas for commercia fisheries data collection
in the NMFS Northeast Region.
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Then, in 1994, requirementsfor federal fishing permits
and logbooks changed. Amendment 5 to the Fishery Man-
agement Plan for the Northeast Multispecies Fishery re-
quires annual permits for vessels, operators, and dealers,
and mandatory logbooks for fishermen. The logbooks re-
guest data on several aspects of fishing activity. Thevalue
of the information derived from the logbooks will still de-
pend, however, on the willingness of vessel captains to
report data thoroughly and accurately, and on the ability of
the NMFS Northeast Region to processthe dataeffectively
and efficiently.

Thelogbooks are designed to address concerns of uni-
versal coverage and the practice of lumping catches. They
should alleviate the problem of multiple entries, reveal the
number of vesselsfishinginagiven year, and indicate which
vessels fished part-time, were transients, or didn’t fish a
complete year due to different causes. At the very least,
the logbooks should enhance measurement of nominal fish-
ing activity (e.g., number of trips, timeat sea) for al vessels.
It remains to be seen, however, whether information will
improve on areas fished. They will also have the potential
for picking up some additional datawhich can help in esti-
mating cost information.

CONCLUSIONS AND
RECOMMENDATIONS

Fisheries managersand policy analystslack knowledge
of key aspects of the behavior of the Northeast otter trawl
fleet. These key aspects ofteninvolve the decision-making
behavior of individual vessels, especially in response to
changes in fisheries management regulations.

This study has been afirst parsing of the data collected
through the pre-1994, voluntary collection system in order
to examine individual vessel behavior. It has pointed out
some surprising behavior patterns for individual vessels.
Although some of this behavior revealed by the study ap-
peared odd because of the methods used, other behavior
appeared that way because of real variation in the decision
making by individual vessels.

To improve the usefulness of theinformation emanat-
ing from future individual vessel behavior studies, several
stepsshould betaken. First, attention will needto be given
to new problems created by the mandatory reporting re-
guirement, such as reporting compliance and verification.

The introduction of bias into existing data bases should
also be avoided as much as possible when mandatory data
are merged with, or are used to prorate, the voluntary data.

Second, thereisaneed to examinetheindividual vessel
behavior in fisheries other than the otter trawl fleet.

Third, creating a multiyear analytical data set on indi-
vidual vessel behavior will require the use of front-end soft-
ware capabl e of manipulating data and testing hypotheses.
In particular, such software should be able to identify ves-
selsfishingin or relocating to other regionsduring the year.

Fourth, because of the value of having individual ves-
sel behavior information, the design of future data collec-
tion schemes and data base management systems must in-
corporate the flexibility to create and examine individual
vessel data

Thisapproach of examining individual vessel behavior
holds much promise of revealing useful information to fish-
eriesmanagersand policy analysts. Further efforts, asnoted
above, should now be made to ensure that the process of
examining individual vessel behavior becomesmoreredis-
tic.
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Tablel. Number of TC2 commercial fishing vesselsby gear typein the northeastern United States during 1982-92. (For
each year/gear type combination, the upper value is the number of vessels; the lower value is the percentage of
theannual total. OT = otter trawl; SD = scallop dredge; GN = gill net; CD = clam dredge.)

Gear Type
OT & OT&
Year or SD SD GN CD GN Other Total
1982 410 4 9 63 18 7] 243 806
50.87 050 112 844 223 6.70 3015 100.00
1983 38 2 2% 5% 16 23 460 90
37.29 229 271 5.73 167 240 4792 100.00
1934 405 u 2 5 13 23 201 e
5518 150 3.00 84 177 313 2738 100.00
1985 333 9 8 62 14 2 210 714
5364 126 112 868 196 32 2041 100.00
1986 378 3 6 69 13 19 k7! 672
56.25 045 0.89 1027 193 283 27.38 100.00
1987 117 8 8 a 12 vai| 197 T
5367 103 103 1171 1 566 2535 100.00
1988 387 7 14 119 10 0 12 73
51.06 092 185 1570 132 515 2401 100.00
1989 2% 15 19 15 9 40 283 6%
4239 216 273 1652 129 575 217 100.00
1990 29 18 13 103 2 45 27 707
4229 255 134 1457 0.28 6.36 21 100.00
1991 310 17 u m 6 51 26 2
4235 232 150 1516 0.82 697 3087 100.00
1992 315 2 18 119 23 33 274 81
B4 296 222 1467 284 469 3379 100.00

Tota 39%57 138 14 971 136 404 2007 8367
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Table2. Number of TC3 commercial fishing vessels by gear typein the northeastern United States during 1982-92. (For
each year/gear type combination, the upper value is the number of vessels; the lower value is the percentage of
theannual total. OT = otter trawl; SD = scallop dredge; GN = gill net; CD = clam dredge.)

Gear Type
OT & OT&
Year or SD SD GN CD GN Other Total
1982 31 45 5% 1 63 2 152 714
54.76 6.30 7.70 014 952 028 2129 100.00
1983 438 49 61 2 63 2 166 786
55.73 6.23 7.76 025 865 025 2112 100.00
1934 489 62 61 2 71 4 139
59.06 749 737 024 857 048 16.79 100.00
1985 246 49 40 0 e 0 1 768
5807 6.38 521 0.00 1029 0.00 2005 100.00
1986 460 58 2% 1 8 0 127 761
6045 7.62 342 013 11.70 0.00 1669 100.00
1987 460 60 b 1 86 1 127 771
59.66 7.78 467 013 1115 013 1647 100.00
1988 458 &4 3 3 8 6 135 789
5805 811 545 038 1014 0.76 71 100.00
1989 460 66 va| 3 & 4 m 770
59.74 857 571 0.39 1065 052 1442 100.00
1990 418 70 51 5 5% 5 128 3
57.03 955 6.96 0.68 764 068 1746 100.00
1991 397 69 0 4 b 2 1P 679
5847 1016 574 059 5.30 029 1944 100.00
1992 30 63 40 3 45 7 18 671
5812 1013 596 045 6.71 104 1759 100.00

Tota 4807 660 4% 5 760 3 1489 8270
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Table3. Number of TC4 commercial fishing vesselsby gear typeinthe northeastern United Statesduring 1982-
92. (For each year/gear type combination, the upper valueisthe number of vessels; the lower valueis
the percentage of the annual total. OT = otter trawl; SD = scallop dredge; GN = gill net; CD = clam

dredge.)
Gear Type
OT & OT &
Year or SD SD CD GN Other Total
1982 8 61 48 3 0 2 211
3320 2531 1992 1286 0.00 871 100.00
1983 87 6 vai| A 0 19 249
AA 2610 1767 1365 0.00 7.63 100.00
1934 86 A 0 b 0 b 200
3L.85 2741 1444 1333 0.00 1296 100.00
1985 PO 7 0 40 1 b 2%6
34.62 2517 1364 139 035 1224 100.00
1986 106 7 K74 46 0 23 2M
37.9 2581 1147 1649 0.00 824 100.00
1987 102 & 2 vivJ 0 2 2%6
35.66 2.72 1014 1469 0.00 9.79 100.00
1988 109 B 1 3 0 0 316
3449 2043 1297 1361 0.00 9.49 100.00
1989 o7 17 0 46 1 19 326
3190 3589 119 1411 031 583 100.00
1990 PO 126 K74 16 1 2 302
3278 4172 1060 530 033 9.27 100.00
1991 %b m 2 2% 1 2z 29
3L77 4047 970 870 033 9.03 100.00
1992 %b 135 12 2 0 20 2%6
B2 4720 420 839 0.00 6.99 100.00

Tota 1062 1021 334 334 4 28 3140
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Table4. Number of TC2, TC3, and TC4 commercial fishing vessel sby tonnage class
in the northeastern U.S. otter trawl fleet during 1982-92. (For each year/
tonnage class combination, the upper value is the number of vessels; the
lower value is the percentage of the annual total.)

Tonnage Class

Year 2 3 4 Total
1982 410 391 80 881
4654 44.38 9.08 100.00
1983 38 438 87 883
404 4960 9.85 100.00
1984 405 48 86 980
4133 4090 8.78 100.00
1985 383 446 N 928
41.27 48.06 1067 100.00
1986 378 460 106 27
4004 48.73 1123 100.00
1987 417 460 102 979
4259 4699 1042 100.00
1988 387 458 109 %A
4057 48.01 1143 100.00
1989 25 460 104 80
AA 5355 »rn 100.00
1990 29 418 N 816
36.64 5123 1213 100.00
1991 310 397 % 82
3865 49050 1185 100.00
1992 315 30 % 800
3938 48.75 1188 100.00

Total 3957 4807 1062 9826
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Table5. Year of constructionfor TC2 vesselsinthenortheastern U.S. otter trawl fleet during 1982-92. (For each calendar
year/year built combination, the upper value is the number of vessels; the lower value is the percentage of the
annual total.)

Y ear Built

1941- 1946- 1951- 1956- 1961- 1966- 1971- 1976- 1981-
Year <1941 1945 1950 1955 1960 1965 1970 1975 1980 1985 >1985 Totd

1982 5 ) 7 3 2 13 b 51 & 8 0 409
1443 1100 1320 758 5.87 318 856 47 2176 196 0.00 100.00

1983 46 33 a7 2 19 14 3 30 8l 2 0 38
1285 1061 1313 587 531 391 9.22 1089 2263 559 0.00 100.00

1984 50 L 58 2 2 14 0 3 78 2 0 33
272 1060 1476 738 534 356 7.63 1094 198 712 0.00 100.00

1985 51 3 7] 2 2 16 27 4 R 2 0 381
1339 866 15 735 551 420 709 1076 2415 735 0.00 100.00

1986 A b 48 0 2 16 2 49 78 b 0 372
9.14 9.68 1290 806 565 430 6.45 1317 2097 968 0.00 100.00

1987 A 37 50 3 2 13 2 7] B 48 6 408
833 9.07 1225 760 5.88 319 6.86 1078 279 1176 147 100.00

1988 A 3 3 2% 19 18 2 53 & 48 8 A
863 8.38 1091 660 482 457 1 1345 2132 1218 203 100.00

1989 2 5 37 16 16 n 2 2 6¢) b n 28
805 839 1242 537 537 3.69 8.05 9.73 2315 1208 369 100.00

1990 2% 27 30 2 n 7 2 b 63 33 12 28
872 9.06 1309 671 3.69 235 6.71 17 2114 1275 403 100.00

1991 2 27 3 19 14 9 0 b 6¢) A 16 306
6.86 8.82 1013 621 458 29 9.80 7% 25 1111 523 100.00

1992 15 2 3 17 18 9 2 3 67 48 2 310
484 6.77 1000 548 581 290 7.10 1065 2161 1548 935 100.00

Tota A 34 482 208 208 140 301 453 863 372 & 3927
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Table6. Yearof constructionfor TC3vesselsinthenortheastern U.S. otter trawl fleet during 1982-92. (For each calendar
year/year built combination, the upper value is the number of vessels; the lower value is the percentage of the
annual total.)

Y ear Built

1941- 1946- 1951- 1956- 1961- 1966- 1971- 1976- 1981-
Year <1941 1945 1950 1955 1960 1965 1970 1975 1980 1985 >1985 Total

1982 13 K2 12 12 19 A 83 % 110 n 0 381
341 840 315 315 499 892 2178 1444 2887 289 0.00 100.00

1983 15 5 17 15 19 30 D0 57 15 20 0 422
355 592 403 355 450 924 2133 1351 2062 474 0.00 100.00

1984 12 pal 14 18 19 A % 66 161 3l 0 472
24 445 297 381 403 720 203 1398 3#A1l 65/ 0.00 100.00

1985 7 20 12 10 15 K2 8 67 149 5 0 435

161 460 276 230 345 7.36 253 1540 3425 575 0.00 100.00

090 315 292 225 270 6.07 2045 1573 3198 742 045 100.00

0.89 335 201 223 268 6.70 200 1674 3661 781 0.89 100.00

112 314 224 157 247 6.28 2130 1659 347 807 247 100.00

0.22 177 155 133 288 532 2084 1552 P47 843 266 100.00

0.25 0.98 19 123 172 5.88 2108 1495 309 882 319 100.00

0.26 156 130 130 260 521 200 1615 3006 885 365 100.00

1992 1 5 6 6 10 2 71 61 147 3 16 378
0.26 132 159 159 265 582 1878 1614 3889 873 423 100.00

Total 64 164 113 104 147 314 971 718 61 3R 7 4670




Page 17

Table7. Yearof constructionfor TC4 vesselsinthenortheastern U.S. otter trawl fleet during 1982-92. (For each calendar
year/year built combination, the upper value is the number of vessels; the lower value is the percentage of the
annual total.)

Y ear Built

1941- 1946- 1951- 1956- 1961- 1966- 1971- 1976- 1981-
Year <1941 1945 1950 1955 1960 1965 1970 1975 1980 1985 >1985 Totd

1982 4 2 3 1 0 4 5 2 51 4 0 76
526 263 395 132 0.00 5.26 6.58 263 6711 526 0.00 100.00
1983 3 3 2 0 0 3 5 3 % 10 0 8
357 357 238 0.00 0.00 357 595 357 6548 1190 000 100.00
1984 2 0 2 0 0 2 6 1 % 15 0 8
241 0.00 241 0.00 0.00 241 723 120 6627 1807 000 100.00
1985 2 0 1 0 0 1 7 3 61 2 0 97
206 0.00 103 0.00 0.00 103 122 309 6289 2268 000 100.00
1986 1 0 1 0 0 1 6 5 63 i 3 104
0.96 0.00 0.96 0.00 0 0.9%6 5.77 481 6058 2308 288 100.00
1987 0 1 1 0 0 1 5 5 7 Vs 6 101

0.00 099 099 0.00 0.00 0.9 495 495 5347 2172 594 100.00

1988 1 1 0 0 0 2 5 6 2 Vs 14 109
092 092 0.00 0.00 0.00 183 459 550 4771 2569 1284 10000

1989 0 1 0 0 0 0 4 4 48 27 19 103
0.00 097 0.00 0.00 0.00 0.00 388 3.88 4660 2621 1845 10000

1990 0 1 0 1 0 0 6 2 a7 i 17 B
0.00 102 0.00 102 0.00 0.00 6.12 204 479% 2449 1735 10000

1991 1 1 0 0 0 0 2 4 46 i 16 A
106 106 0.00 0.00 0.00 0.00 213 4.26 4894 2553 1702 10000

1992 0 1 0 0 0 0 5 3 L 5 17 B
0.00 108 0.00 0.00 0.00 0.00 538 3.23 4516 2688 1828 10000

Total 14 n 10 2 0 14 5% 3B 574 231 2 1042
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Table8. Number of tripsby TC2 vesselsinthe northeastern U.S. otter trawl fleet during 1982-92. (For each year/number
of trips combination, the upper value is the number of vessels; the lower value is the percentage of the annual
total.)

Number of Trips

Yer <11 11-20 21-30 3140 41-50 51-60 61-70 71-80 81-90 91-100 >100 Total

1982 116 A K3 3l 3l 5 20 19 15 18 0 415
2% 819 867 147 147 6.02 482 458 361 434 1687 10000

1983 9 K3 2 43 pal 24 27 14 9 12 60 363
2645 964 6.06 118 579 6.61 744 3.86 248 331 1653 10000

984 103 4 3 27 30 24 19 2 16 13 57 406
237 1010 936 6.65 961 591 468 714 39 320 1404 10000

1985 105 4 3 3 0 19 pal 15 13 n 57 383
2r42 1070 992 862 783 496 548 392 339 287 1488 10000

1986 A % 2 0 % 20 14 18 19 15 60 31
2480 1451 739 792 6.86 5.28 3.69 475 501 396 1583 10000

1987 103 % 3 K3 % 3 3l 16 18 18 8 418
2464 1340 789 861 6.22 550 742 383 431 431 1388 10000

1988 100 2 3 5 2 19 19 13 15 17 64 30
564 1333 974 641 718 487 487 333 385 4.36 1641 10000

199 71 27 K3 27 % 19 9 17 8 13 46 28
2383 906 1174 906 872 6.38 3.02 5.70 268 4.36 1544 10000

190 73 43 2 19 20 16 17 13 13 8 48 29
2441 1438 970 6.35 6.69 535 5.69 435 435 268 1605 10000

1991 & 43 % 20 18 20 12 15 n n 51 310
2677 1387 839 645 581 6.45 3.87 484 355 355 1645 10000

192 9B A 20 19 18 20 13 16 20 10 47 315
3111 1079 635 6.03 571 6.35 413 5.08 6.35 317 1492 10000

Total 1042 461 A3 310 283 29 2 18 157 146 618 3976
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Table9. Number of tripsby TC3 vesselsinthe northeastern U.S. otter trawl fleet during 1982-92. (For each year/number
of trips combination, the upper value is the number of vessels; the lower value is the percentage of the annual
total.)

Number of Trips

Yer <11 11-20 21-30 3140 41-50 51-60 61-70 71-80 81-90 91-100 >100 Total

1982 106 8 8 0 27 10 n 9 13 8 12 3R
2104 1480 245 1276 689 255 281 230 332 204 3.06 100.00

1983 105 73 R 2 24 n 14 14 9 7 17 438
2397 1667 2100 1644 548 251 320 320 205 160 3.88 100.00

198 131 16 18 62 0 16 10 12 4 8 24 490
2673 1531 2408 1265 612 3.27 204 245 0.82 163 490 100.00

1985 100 71 124 57 pal 10 14 6 5 10 2 447
237 1588 2174 1275 470 224 313 134 112 224 6.49 100.00

1986 108 106 101 45 17 18 12 3 8 15 2 460
2348 28 219% 978 3.70 391 261 0.65 174 3.26 6.09 100.00

1987 100 78 132 48 17 14 12 13 13 6 % 40
21719 1699 2876 1046 370 3.05 261 283 283 131 5.66 100.00

1988 130 8 18 L2 12 10 10 8 n n 20 461
2820 1931 2660 911 260 217 217 174 239 239 434 100.00

1989 149 64 18 3 3 14 15 7 6 7 % 462
3225 1386 2554 714 498 303 325 152 130 152 5.63 100.00

1990 109 2 14 4 24 19 13 9 5 6 24 419
2601 1241 2721 1050 573 453 310 215 119 143 5.73 100.00

1991 & 62 m 47 15 9 16 n 12 5 24 3%
2121 1566 2803 1187 379 227 404 278 303 126 6.06 100.00

1992 67 68 21 4 19 13 n 18 6 5 pal 30
1718 1744 3103 1051 487 333 282 462 1% 128 538 100.00

Total 1189 7% 1237 A 229 144 138 110 R 8 51 4814
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Table10. Number of tripsby TC4 vesselsinthenortheastern U.S. otter trawl fleet during 1982-92. (For each year/number
of trips combination, the upper value is the number of vessels; the lower value is the percentage of the annual
total.)

Number of Trips

Yer <11 11-20 21-30 3140 41-50 51-60 61-70 71-80 81-90 91-100 >100 Total

1750 2600 3B7HB 1750 500 0.00 125 0.00 0.00 0.00 0.00 100.00

1379 2069 4138 1609 575 115 0.00 0.00 115 0.00 0.00 100.00

1395 2093 4767 1163 116 233 116 0.00 0.00 116 0.00 100.00

2020 1414 4545 1414 101 101 303 101 000 000 0.00 100.00

226 27136 3774 1321 283 472 094 0.00 094 0.00 0.00 100.00

1471 1471 519 882 490 0.98 19 19% 0.00 0.00 0.00 100.00

2477 1009 4679 826 550 092 275 092 0.00 0.00 0.00 100.00

1923 1442 4423 962 5.77 385 192 0.96 0.00 0.00 0.00 100.00

1717 1010 4242 1515 505 202 7.07 0.00 101 0.00 0.00 100.00

1053 1158 4421 1684 632 421 421 105 0.00 0.00 105 100.00

1263 1053 4842 1368 105 842 316 105 105 0.00 0.00 100.00

Total 172 171 469 138 43 2 2z 7 4 1 1 1062
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Tablell. Triplengthindaysfor TC2 vesselsin the northeastern U.S. otter trawl fleet during
1982-92. (For each year/trip length combination, the upper value is the number of
vessels; the lower value is the percentage of the annual total.)

Trip Length (days)

Year 3 4-5 6-7 8-9 10-11 Total
1982 383 3 3 1 0 410
9341 561 0.73 024 0.00 100.00
1983 333 17 2 2 2 36
B4 478 0.56 056 0.56 100.00
1984 376 2 1 0 0 405
9284 691 025 0.00 0.00 100.00
1985 3H pal 5 2 0 383
9269 548 131 052 0.00 100.00
1986 3H 2 1 0 0 378
9392 582 0.26 0.00 0.00 100.00
1987 33 19 5 0 0 417
924 456 120 0.00 0.00 100.00
1988 34 16 5 0 0 38
955 416 130 0.00 0.00 100.00
1989 222 13 0 0 0 25
95.59 441 0.00 0.00 0.00 100.00
1990 281 17 1 0 0 29
9398 569 033 0.00 0.00 100.00
1991 28 18 3 0 0 310
9323 581 097 0.00 0.00 100.00
1992 300 14 0 1 0 315
%B.24 444 0.00 0.32 0.00 100.00

Tota 3r 28 % 6 2 3953
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Tablel2. Triplengthin daysfor TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92. (For each
year/trip length combination, the upper value is the number of vessels; the lower valueis the percentage
of the annual total.)

Trip Length (days)

Year 3 4-5 6-7 89 10-11 12-13 1415 1617 1819 20 Total

1982 148 m & 48 2 0 0 0 0 0 301
378 2839 2097 1228 051 0.00 0.00 0.00 0.00 0.00 100.00

1983 178 123 &6 a7 4 0 0 0 0 0 438
4064 2808 1963 1073 091 0.00 0.00 0.00 0.00 0.00 100.00

1984 168 145 106 53 17 0 0 0 0 0 48
AB 2065 2168 1084 348 0.00 0.00 0.00 0.00 0.00 100.00

1985 161 106 B 64 18 0 0 0 0 0 M6

3610 2854 2197 143H 404 0.00 0.00 0.00 0.00 0.00 100.00

3630 2196 2087 1543 52 0.00 022 0.00 0.00 0.00 100.00

A0 2331 2605 1634 10 0.00 0.00 0.00 0.00 0.00 100.00

297 2402 209 1834 240 0.66 044 0.00 0.22 0.00 100.00

3268 1874 228 207/0 349 0.87 022 0.22 0.00 0.22 100.00

1990 132 a 88 88 15 1 0 0 0 2 417

3166 2182 2110 2110 360 0.24 0.00 0.00 0.00 048 100.00

3207 1869 2146 B74 227 177 0.00 0.00 0.00 0.00 100.00

3231 1487 2205 238 487 179 0.26 0.00 0.00 0.00 100.00

Total 1665 1111 1043 812 140 2 5 1 1 3 4803
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Tablel3. Triplengthindaysfor TC4 vesselsinthenortheastern U.S. otter trawl fleet during 1982-92. (For each year/trip
length combination, the upper value is the number of vessels; the lower value is the percentage of the annual

total.)
Trip Length (days)
Year 3 4-5 6-7 8-9 1011 12-13  14-15 16-17 1819 20 Total
1982 7 8 5 33 2 0 0 0 0 0 8

8.75 1000 3125 4750 250 0.00 0.00 0.00 0.00 0.00 100.00

1983 8 18 2 33 3 0 0 0 0 0 87
9.20 2069 29 4368 345 0.00 0.00 0.00 0.00 0.00 100.00

1984 5 10 18 7] 9 0 0 0 0 0 &6
581 1163 2093 5116 1047 000 0.00 0.00 0.00 0.00 100.00

1985 7 12 5 37 17 1 0 0 0 0 D
7.07 212 2625 3737 1717 101 0.00 0.00 0.00 0.00 100.00

1986 n 8 2% 3 8 5 4 1 0 0 106
1038 755 2453 4057 755 472 3.77 094 0.00 0.00 100.00

1987 13 9 3 40 1 3 3 0 0 0 102
275 882 323k 92 098 29 29 0.00 0.00 0.00 100.00

1988 14 13 3 3 8 6 1 0 0 1 109
284 11983 2110 304 734 550 092 0.00 0.00 092 100.00

1989 13 n 24 40 9 4 1 0 1 1 104
1250 1058 2308 3846 865 385 0.96 0.00 0.96 0.96 100.00

1990 8 12 2 46 9 1 1 0 1 0 D
808 212 2121 4646 909 101 101 0.00 101 0.00 100.00

1991 9 n 5 7] 4 2 0 0 0 0 b
947 1158 2632 4632 421 211 0.00 0.00 0.00 0.00 100.00

1992 9 14 17 46 8 0 0 1 0 0 b
947 1474 1780 4842 842 0.00 0.00 105 0.00 0.00 100.00

Total 104 126 57 459 78 2 10 2 2 2 1062
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Tablel4. Number of ports at which landed by TC2 vesselsin the northeastern U.S. otter trawl fleet during
1982-92. (For each year/number of ports combination, the upper value is the number of vessels;
the lower value is the percentage of the annual total.)

Number of Ports

Year 1 2 3 4 5 6 Total
1982 20 14 2 8 2 0 418
6459 2127 5.74 191 048 0.00 100.00
1983 25 62 3 8 0 0 368
7473 1685 6.25 217 0.00 0.00 100.00
1984 23 e, 5 8 2 0 407
71.99 1941 6.14 197 049 0.00 100.00
1985 25 87 2 5 0 0 339
7069 237 5.66 129 0.00 0.00 100.00
1986 25 8 16 4 0 0 31
7256 216 422 106 0.00 0.00 100.00
1987 329 61 19 5 5 0 419
7852 1456 453 119 119 0.00 100.00
1988 321 51 16 8 3 0 39
8045 1278 401 201 0.75 0.00 100.00
1989 235 7] 15 4 2 2 32
7781 1457 497 132 0.66 0.66 100.00
1990 238 a7 12 7 1 0 35
7803 1541 393 230 033 0.00 100.00
1991 225 57 18 8 4 0 312
7212 1827 5.77 256 128 0.00 100.00
1992 226 62 15 n 2 0 316
7152 1962 475 348 0.63 0.00 100.00

Total 2962 748 25 76 2 2 4014
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Tablel5. Number of portsat which landed by TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92. (For
each year/number of ports combination, the upper value is the number of vessels; the lower value is the
percentage of the annual total.)

Number of Ports

Year 1 2 3 4 5 6 7 Total
1982 216 15 43 8 1 1 0 3A
5482 3L73 1091 203 0.25 0.25 0.00 100.00
1983 26 110 45 10 3 3 1 438
60.73 A1 10.27 228 0.68 0.68 0.23 100.00
1984 222 145 46 14 3 0 0 490
57.55 2959 9.39 286 061 0.00 0.00 100.00
1985 2Mm g K3 n 4 2 0 449
6214 2606 802 245 0.89 045 0.00 100.00
1986 2 145 43 10 0 0 0 460
56.96 3152 9.35 217 0.00 0.00 0.00 100.00
1987 324 109 2 6 1 0 0 462
7013 2359 4.76 130 022 0.00 0.00 100.00
1988 327 103 5 8 0 0 0 463
7063 225 540 173 0.00 0.00 0.00 100.00
1989 A 124 A 8 3 1 0 464
6336 26.72 733 172 065 0.22 0.00 100.00
1990 20 106 37 6 2 0 0 420
64.05 524 881 143 048 0.00 0.00 100.00
1991 24 127 0 6 1 0 0 38
58.79 3191 74 151 0.25 0.00 0.00 100.00
1992 21 133 A n 2 0 0 391
5396 34.02 8.70 281 051 0.00 0.00 100.00

Tota 2964 1344 3% 8 20 7 1 4829
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Tablel6. Number of ports at which landed by TC4 vessels in the northeastern U.S. otter trawl fleet during
1982-92. (For each year/number of ports combination, the upper valueisthe number of vessels; the
lower value is the percentage of the annual total.)

Number of Ports

Year 1 2 3 4 5 6 Total
1982 30 27 8 5 0 1 80
48.75 BB 1000 6.25 0.00 125 100.00
1983 % 18 10 4 0 0 87
6322 2069 1149 460 0.00 0.00 100.00
1984 2 2 7 5 0 0 &6
6047 2558 8.14 581 0.00 0.00 100.00
1985 5 2 9 3 0 0 D
59.60 2828 9.09 303 0.00 0.00 100.00
1986 &0 3 9 4 0 0 106
56.60 3113 849 3.77 0.00 0.00 100.00
1987 7 19 6 0 0 0 102
7549 1863 5.88 0.00 0.00 0.00 100.00
1988 71 2 9 1 0 0 110
6455 2636 8.18 091 0.00 0.00 100.00
1989 5 33 5 2 0 0 104
56.73 30654 481 192 0.00 0.00 100.00
1990 63 2 4 1 1 0 D
65.66 2828 404 101 101 0.00 100.00
1991 57 2 7 2 0 0 b
60.00 3053 737 21 0.00 0.00 100.00
1992 % 27 13 0 0 0 b
57.89 2842 1368 0.00 0.00 0.00 100.00

Total 649 28 87 27 1 1 1063
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Tablel7. Number of statistical areas in which fished by TC2 vesselsin the northeastern U.S. otter trawl fleet during
1982-92. (For each year/number of statistical areascombination, the upper valueisthe number of vessels; the
lower value is the percentage of the annual total.)

Number of Statistical Areas

Year 1 2 3 4 5 6 7 9 Total
1982 243 116 3l 17 6 4 1 0 418
5813 2175 742 407 144 0.96 024 0.00 100.00
1983 191 104 43 19 9 2 0 0 368
5190 2826 1168 516 245 04 0.00 0.00 100.00
1984 189 140 0 17 9 2 0 0 407
4644 3440 1229 418 221 049 0.00 0.00 100.00
1985 26 13 49 13 6 0 1 1 330
52.96 2005 1260 334 1% 0.00 0.26 0.26 100.00
1986 21 110 3 17 7 1 0 0 3/
5567 202 871 449 185 0.26 0.00 0.00 100.00
1987 273 87 3l 2 6 0 0 0 419
65.16 2.76 740 525 143 0.00 0.00 0.00 100.00
1988 51 b 0 15 8 0 0 0 39
62.91 2381 752 3.76 201 0.00 0.00 0.00 100.00
1989 186 83 19 12 2 0 0 0 302
61.59 2748 6.29 397 0.66 0.00 0.00 0.00 100.00
1990 jie’) 74 2 9 3 2 1 0 305
6361 24.26 721 295 0.98 0.66 033 0.00 100.00
1991 183 88 24 n 4 1 1 0 312
5865 2821 7.69 353 128 0.32 0.32 0.00 100.00
1992 183 a 5 n 4 2 0 0 316
5791 2880 791 348 127 0.63 0.00 0.00 100.00

Total 2310 101 37 163 64 14 4 1 4014
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Tablel18. Number of statistical areasinwhichfished by TC3vesselsinthenortheastern U.S. otter trawl fleet during 1982-
92. (For each year/number of statistical areas combination, the upper value isthe number of vessels; the lower
value is the percentage of the annual total.)

Number of Statistical Areas

Year 1 2 3 4 5 6 7 8 9 10 11 Total

1982 % % 64 67 53 0 37 8 0 2 1 3A
1421 1421 1624 1701 1345 1269 939 203 0.00 051 025 100.00

1983 o4 66 61 2 62 A 40 12 4 1 2 438
1461 1507 1393 1644 1416 1233 913 274 091 0.23 046 100.00

984 71 7 64 71 76 69 L2 17 5 2 1 40
1449 1469 1306 1449 1551 1408 857 347 102 041 020 100.00

1985 57 51 6 a1 66 62 A 15 6 1 1 449
1269 1136 1670 1804 1470 1381 757 334 134 0.22 022 100.00

1986 % 68 7 A & 53 2 10 5 2 2 460
1217 1478 1674 1609 1826 1152 630 217 109 043 043 100.00

1987 6 63 a1 2 76 8 K2 10 4 0 1 462
1407 1364 1753 1558 1645 1255 693 216 0.87 0.00 022 100.00

1988 & 76 78 76 64 64 2 8 6 1 0 463
1339 1641 168 1641 1382 1382 605 173 130 0.22 0.00 100.00

199 & & 57 60 n 0 3 7 8 5 1 464
1746 1810 1228 1293 1703 1272 4% 151 172 108 022 100.00

190 74 % 51 80 0 62 2 9 2 5 1 420
1762 1310 1214 1905 1405 1476 524 214 048 119 0.24 100.00

1991 4 0 48 % 51 6¢) 43 18 3 3 3 38
1131 1482 1206 1407 1281 1734 1080 452 0.75 0.75 0.75 100.00

1992 0 49 51 71 63 60 K3 16 7 5 1 391
7.67 1253 1304 1816 1662 1535 921 409 179 128 0.26 100.00

Total 661 69 707 780 75 660 366 130 0 27 14 4829
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Table19. Number of statistical areasinwhichfished by TC4 vesselsinthe northeastern U.S. otter trawl fleet during 1982-
92. (For each year/number of statistical areas combination, the upper value isthe number of vessels; the lower
value is the percentage of the annual total.)

Number of Statistical Areas

Year 1 2 3 4 5 6 7 8 9 10 11 Total

1982 3 5 12 n n 10 14 10 3 0 1 80
3.75 6.25 1500 1375 1375 1250 1750 1250 375 0.00 125 100.00

1983 7 7 8 14 16 12 15 4 3 1 0 87
8.05 805 9.20 1609 1839 1379 1724 460 345 115 0.00 100.00

9 5 3 5 9 2 3 10 5 1 1 2 86
581 349 581 1047 26558 2674 1163 581 116 116 233 100.00

198 8 6 4 10 15 24 17 10 2 0 3 N
8.08 6.06 404 1010 1515 2424 1717 1010 202 0.00 303 100.00

19 4 9 9 10 20 % 15 7 2 4 0 106
3.77 849 849 943 1887 2453 1415 660 189 3.77 0.00 100.00

1987 4 5 16 15 2 20 10 6 3 1 0 102
392 490 1569 1471 2157 1961 980 5.88 2A 098 0.00 100.00

1988 14 9 5 14 pal 20 pal 4 2 0 0 110
1273 818 455 1273 1909 1818 1909 364 182 0.00 0.00 100.00

199 6 7 8 12 16 24 15 7 2 4 3 104
5.77 6.73 7.69 1154 1538 2308 1442 673 192 385 288 100.00

190 10 4 8 3 15 16 19 16 5 2 1 N
1010 404 8.08 303 1515 1616 1919 1616 505 202 101 100.00

991 2 5 5 9 7 A 16 8 5 2 2 %
21 526 526 947 737 H7Y 1684 842 526 21 21 100.00

1992 3 3 13 n 18 16 14 12 3 1 1 %
316 316 1368 1158 189% 1684 1474 1263 316 105 105 100.00

Total 66 63 B 18 183 25 166 8 3l 16 13 1063
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Table20. Number of calendar monthsinwhichfished by TC2 vesselsinthenortheastern U.S. otter trawl fleet during
1982-92. (For each year/number of months combination, the upper value is the number of vessels; the
lower value is the percentage of the annual total.)

Number of Months

Year 1 2 3 4 5 6 7 8 9 10 11 12 Total

1938 646 478 478 550 646 38 38 64 88 742 225 10000

1929 625 652 462 326 598 652 543 38 652 1060 2120 10000

1597 639 737 590 29% 516 566 516 762 811 1106 1867 10000

1568 771 694 566 437 643 617 746 617 617y 72 2005 10000

1240 1214 660 501 47 501 47/ 765 712 68 58 2190 10000

1671 621 907 644 477 406 64 525 597 501 1146 1862 10000

1604 852 87/ 777/ 551 501 47 351 57 72/ 827 1880 10000

165 662 960 662 563 530 464 5% 497 728 59% 208 10000

1770 820 820 721 328 590 623 492 590 721 492 2033 10000

1859 1218 673 449 353 673 353 57/ 321 641 833 2051 10000

208 1139 981 380 22 316 38 443 506 791 759 1994 10000

Tota 687 3Bl 3B 28 10O 216 20/ 216 20 283 39 813 4014
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Table21l. Number of calendar monthsin which fished by TC3 vesselsin the northeastern U.S. otter trawl fleet during
1982-92. (For each year/number of months combination, the upper value isthe number of vessels; the lower
value is the percentage of the annual total.)

Number of Months

Year 1 2 3 4 5 6 7 8 9 10 11 12 Total

1244 584 533 45/ 431 533 355 3% 609 68 1066 3147 10000

959 616 45/ 434 411 457 502 479 320 708 1027 3630 10000

1061 571 469 510 408 469 347 347 469 673 1327 3347 10000

935 512 267 512 312 423 490 334 445 668 1359 3742 10000

826 500 239 348 478 543 435 28 674 1000 1283 3391 10000

714 519 45 346 238 260 411 45 584 671 1450 389% 10000

972 497 79 410 28l 432 475 432 454 864 1145 3240 10000

1099 647 474 560 302 474 517 453 560 690 1142 3082 10000

1024 5% 420 262 452 35/ 47 500 524 524 952 3005 10000

854 427 452 201 427 151 402 452 402 704 1080 4447 10000

512 435 384 128 38 332 281 38 614 58 1304 465 10000

Tota 49 200 218 186 180 1% N7 1% 248 A3 50 1767 489
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Table22. Number of monthsinwhichfished by TC4 vesselsinthenortheastern U.S. otter trawl fleet during 1982-92. (For
each year/number of months combination, the upper value is the number of vessels; the lower value is the
percentage of the annual total.)

Number of Months

Year 1 2 3 4 5 6 7 8 9 10 11 12 Total

375 750 37 250 2% 37/ 37/ 875 1000 500 1750 3125 10000

1034 115 000 000 345 920 230 690 34 575 1494 4253 10000

340 23 814 233 116 465 349 349 581 233 1744 4535 10000

707 303 303 303 506 202 303 404 303 404 1313 4949 10000

377 189 18 094 566 094 18 28 75 660 1698 4906 10000

392 196 392 392 2% 29 1% 392 294 490 1765 4902 10000

909 636 545 182 091 654 000 545 273 545 1636 4091 10000

481 481 192 481 38 192 192 000 673 57/ 1538 4808 10000

707 303 303 101 202 202 000 303 303 909 1111 555 10000

36 105 106 421 316 000 21 211 000 421 1789 6105 10000

526 105 211 106 316 316 211 316 105 421 737 6632 10000

Tota 60 3 3 5 3 A 2 4 7} % 160 523 1063
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Table23. Number of specieslanded per TC2 vessel in the northeastern U.S. otter trawl fleet during 1982-92. (For each
year/number of species combination, the upper valueisthe number of vessels; thelower valueisthe percentage
of the annual total.)

Number of Species

Year 1-2 35 6-8 9-11 12-14 1517 1820 21-23 2426 27-29 30-32 33 Total

1982 2 A 43 0 58 & 6¢) 31 n 14 5 1 418
478 813 1029 1196 1388 1962 1651 742 263 33 120 024 10000

1983 15 3 K2 4 53 78 67 K2 13 2 2 0 39
407 840 867/ 1192 1436 2114 1816 867 352 05 054 000 10000

1984 13 K2 3 53 62 a 4 3 18 19 3 0 408
319 784 931 129 1520 230 1005 931 441 466 074 000 10000

1985 14 0 30 38 63 8l 0 pal 18 18 6 1 30
359 769 1000 1487 1667 2077 1000 538 462 462 154 026 10000

1986 2 5 30 46 76 51 48 A 19 10 9 2 330
553 658 1026 1211 2000 1342 1263 89% 500 263 237 053 10000

1987 2 37 4 67 53 80 57 e 16 18 3 0 420
476 881 97 159 1262 1905 135/ 667 381 42 071 000 10000

1988 16 30 49 38 2 63 40 K2 17 9 4 1 400
400 97 1225 1450 1800 1575 1000 800 425 22 100 025 10000

1989 18 A A % 3 3 K3 17 16 7 0 0 303
594 1122 1122 1815 1419 1419 1188 561 528 231 000 000 10000

1990 2 2 51 3 2 46 % 19 14 6 2 0 356
951 721 1672 1246 1705 1508 852 623 459 197 066 000 10000

1991 40 2 L2 A 2 4 2 pal 19 8 4 1 3nm
1286 643 1350 1093 1672 1318 932 675 611 257/ 12 032 10000

1992 &0 17 A 43 7] 0 A 5 14 9 6 1 317
1893 53 1073 135 1388 946 1073 789 442 28 18 032 10000

Total 2 32 442 b6 6866 4% 28 1B/ 120 4 7 4021
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Table24. Number of specieslanded per TC3 vessel in the northeastern U.S. otter trawl fleet during 1982-92. (For each
year/number of species combination, the upper valueisthe number of vessels; thelower valueisthe percentage
of the annual total.)

Number of Species

Year 1-2 35 6-8 9-11 12-14 1517 1820 21-23 24-26 27-29 30-32 33 Total

1982 8 13 K3 71 64 80 48 L 2 10 2 0 A
203 330 914 1802 1624 2030 1218 1066 508 254 051 000 10000

1983 10 27 2 7 73 87 63 L 19 6 3 0 438
228 616 662 1758 1667 198 1484 95 434 137 068 000 10000

1984 7 % 30 0 74 & 60 2 b e 6 0 490
143 531 79% 2061 1510 1735 1224 592 714 571 122 000 10000

1985 2 13 % o7 1 83 % 37 3 2 7 4 449
045 290 579 238 1559 1849 1225 824 512 49 15% 08 10000

1986 4 15 37 & 74 8 61 37 0 16 4 5 460
087 326 804 1935 1609 1913 1326 804 652 348 087 109 10000

1987 12 15 A 87 76 n 62 b 5 5 12 0 462
260 325 736 1883 1645 1710 1342 758 541 541 260 000 10000

1988 14 17 51 nma s 6¢) 53 2 18 5 5 0 463
302 367 1102 2462 1620 1490 1145 475 38 540 108 000 10000

1989 17 13 A & 97 n 47 19 19 20 9 5 a4

366 280 1164 1832 2091 1703 1013 409 409 431 1% 108 10000

286 429 1024 2143 1619 1690 952 5% 524 452 19 095 10000

050 653 628 1734 1910 1759 955 553 754 578 201 226 10000

102 358 742 1151 2046 225 972 460 537 58 563 25 10000

Total R 197 48 9H 8 88 %657/ 3B 202 A7 & 37 4829
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Table25. Number of specieslanded per TC4 vessel in the northeastern U.S. otter trawl fleet during 1982-92. (For each
year/number of species combination, the upper valueisthe number of vessels; thelower valueisthe percentage
of the annual total.)

Number of Species

Year 1-2 35 6-8 9-11 12-14 1517 1820 21-23 24-26 27-29 30-32 33 Total

1982 0 0 3 2 17 20 7 6 4 2 0 0 80
000 000 37 2625 2125 2500 874 750 50 25 000 000 10000

1983 2 2 7 14 3 15 4 7 5 0 0 0 87
230 230 805 1609 3HB63 1724 460 805 575 000 000 000 10000

1984 0 2 6 17 2 18 4 2 2 4 2 0 &6
000 233 698 1977 3372 2093 465 23 23 465 233 000 10000

1985 0 2 5 2 A 19 5 2 4 3 2 1 D
000 202 50 22 3434 1919 5056 202 404 303 202 101 10000

1986 0 3 8 19 A pal 5 4 7 4 1 0 106
000 283 75 1792 308 1981 472 377 660 37/ 0% 000 10000

1987 2 5 8 12 K2 18 14 4 2 3 2 0 102

1% 490 784 1176 3137 1765 1373 392 1% 294 19% 000 10000

182 364 1545 1364 3273 1545 636 273 182 091 364 18 10000

097 48 388 1748 2233 2427 1262 38 000 291 097 58 10000

303 202 808 1818 2020 2626 1010 202 101 101 303 505 10000

000 000 737 1263 2632 3053 526 316 632 421 316 105 10000

000 52 316 1368 2211 2632 842 632 000 526 632 316 10000

Total 10 0 76 8 32 2B & 3 3 0 24 18 1062
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Table26. Number of daysabsent by TC2 vesselsinthe northeastern U.S. otter trawl fleet during 1982-92. (For each year/
number of days absent combination, the upper value isthe number of vessels; the lower value isthe percentage
of the annual total.)

Days Absent from Port

Year 1-10 11-25 26-50 51-75 76-100 101-125 126-150 151-200 201-250 Total
1982 102 43 A 48 7] % 37 5 1 410
2488 1049 1317 nn 10.73 1366 9.02 6.10 0.24 100.00
1983 &6 3 43 a7 48 48 24 3 1 38
2402 1061 1201 1313 1341 1341 6.70 6.42 0.28 100.00
1984 & 48 6¢) 2 5 37 0 5 0 405
2099 1185 1704 1284 1457 9.14 741 6.17 0.00 100.00
1985 & 48 76 7 33 2 K2 19 3 383
2219 1253 19.84 1410 9.92 731 8.36 4.96 0.78 100.00
1986 78 57 64 ) 51 0 A 18 1 378
2063 1508 16.93 1190 1349 794 899 4.76 0.26 100.00
1987 R 60 A 57 50 L2 0 12 0 417
2206 1439 17.75 1367 1199 1007 719 288 0.00 100.00
1988 8 63 67 b 46 45 2 15 1 387
2171 16.80 1731 9.30 11.89 11.63 724 3.88 0.26 100.00
1989 62 3 62 30 3 3l 17 13 2 25
2102 1288 2102 1322 1051 1051 5.76 441 0.68 100.00
1990 64 0 51 b 2 K3 5 8 2 29
2140 16.72 17.06 1nn 9.36 1204 8.36 268 067 100.00
1991 2 53 37 30 b A 20 18 1 310
2323 17.10 1194 1258 1161 1097 6.45 581 032 100.00
1992 a 46 2 A 30 3l 5 17 4 315
2889 1460 8.89 1079 1238 9.84 794 540 127 100.00

Tota 01 46 65 486 470 418 302 193 16 3957
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Table27. Number of days absent by TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92. (For
each year/number of daysabsent combination, the upper valueisthe number of vessels; thelower value
is the percentage of the annual total.)

DaysAbsent from Port

1- 11- 26- 51- 76- 101- 126- 151-  201-
Year 10 25 50 75 100 125 150 200 250 >250 Tota

1982 =3 40 A b L 46 a7 2 2 0 301
1355 1023 870 921 1074 1176 1202 1841 537 0.00 100.00

1983 % 3 49 b 50 7 4 B 2 0 438
279 708 1119 822 1142 1233 936 2123 639 0.00 100.00

1984 & 7] 3 L 57 58 2 100 3 2 48
1227 900 8.79 859 1166 118 1063 2045 634 041 100.00

198 4 3 49 3 30 ) 5 & 2 2 M6
1054 740 1099 695 8.74 1009 1323 199% 1166 045 100.00

1986 47 37 4 30 46 5% 51 g 3 3 460
1022 804 891 848 1000 1217 1109 2543 500 0.65 100.00

1987 43 40 40 b 49 57 % 12 18 0 460
9.35 8.70 8.70 7.83 1065 1239 1196 2652 391 0.00 100.00

1988 20 49 46 K2 50 50 48 R 30 2 458
1092 1070 1004 69°9 1092 1092 1048 2009 852 044 100.00

1989 % 3 50 ) 3 L 48 B 30 1 460
1217 935 1087 978 9.35 913 1043 2022 848 0.22 100.00

190 4 A A b 33 A 50 & 58 2 418
1053 813 813 837 9.09 813 119 2120 1388 048 100.00

9?1 ¥ 5 2% 2 b ) 40 101 5 4 397
9.32 6.30 6.5 6.05 9.07 1134 1008 2544 148 101 100.00

1992 2 27 2 2 2 ) 48 97 2 2 30
564 6.92 718 513 144 1154 1231 2487 1846 051 100.00

Total 515 408 440 376 479 532 539 1065 440 18 4807
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Table28. Number of daysabsent by TC4 vesselsinthenortheastern U.S. otter trawl fleet during 1982-92. (For each
year/number of days absent combination, the upper valueisthe number of vessels; thelower valueisthe
percentage of the annual total.)

Days Absent from Port

1- 11- 26- 51- 76- 101- 126- 151-  201-
Year 10 25 50 75 100 125 150 200 250 >250 Tota

250 6.25 8.75 3.75 8.75 8.75 125 250 2625 125 100.00

6.90 460 115 8.05 6.9 9.20 805 2089 2529 000 100.00

233 233 9.30 465 581 9.30 465 2442 3605 116 100.00

505 7.07 505 6.06 404 404 9.09 2323 333 303 100.00

283 283 283 5.66 5.66 943 6.60 547 3113 75 100.00

2N 490 490 8.82 490 490 490 BB 2157 882 100.00

642 9.17 550 642 367 734 734 238 2569 459 100.00

6.73 288 6.73 288 6.73 865 7.69 1827 3269 6.73 100.00

9.09 202 3.03 303 505 404 303 2828 3B38 404 100.00

0.00 421 842 0.00 105 316 737 3368 3BB5 316 100.00

6.32 0.00 421 421 421 316 211 1684 5158 737 100.00

Tota 50 ) 57 2 7 6S) 6S) 20 348 48 1062
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Table29. Weight landed in metric tons by TC2 vessels in the northeastern U.S.
otter trawl fleet during 1982-92. (For each year/weight landed
combination, the upper value is the number of vessels; the lower value
is the percentage of the annual total.)

Weight Landed (00s mt)

Year <1 >1-2 >2-5 >5-10 Total
1982 315 78 5 0 418
75.36 18.66 598 0.00 100.00
1983 267 73 27 1 368
7255 1984 734 0.27 100.00
1934 326 5 27 1 407
80.10 13.02 6.63 025 100.00
1985 319 51 18 1 339
8201 1311 463 0.26 100.00
1986 33 43 13 0 379
8522 1135 343 0.00 100.00
1987 368 3 13 0 419
8783 907 310 0.00 100.00
1983 355 A 10 0 399
8397 852 251 0.00 100.00
1989 267 27 8 0 32
8341 8H 265 0.00 100.00
1990 263 0 10 2 £03)
86.23 984 328 0.66 100.00
1991 274 28 9 1 312
8782 897 2838 032 100.00
1992 278 A 4 0 316
8797 10.76 127 0.00 100.00

Totdl 3355 489 164 6 4014
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Table30. Weightlandedinmetrictonsby TC3 vesselsinthenortheastern U.S. otter trawl fleet during 1982-92. (For each
year/weight landed combination, the upper valueisthe number of vessels; the lower value is the percentage of
the annual total.)

Weight Landed (00s mt)

Year <1 >1-2 >2-5 >5-10 >10-15 >15-25 >25-50 Total
1982 158 A 132 46 3 1 0 3A
4010 1371 3350 11.68 0.76 0.25 0.00 100.00
1983 156 1l 165 3 3 0 0 438
3562 1849 3767 753 0.68 0.00 0.00 100.00
1984 1% 109 1% e 2 0 0 490
40.00 224 3163 571 041 0.00 0.00 100.00
1985 193 109 133 12 1 1 0 449
42.98 2428 262 267 0.22 022 0.00 100.00
1986 207 136 106 9 2 0 0 460
4500 257 2304 1% 043 0.00 0.00 100.00
1987 219 131 108 3 0 1 0 462
4740 2835 2338 0.65 0.00 022 0.00 100.00
1988 240 131 87 4 1 0 0 463
5184 2829 18.79 0.86 0.22 0.00 0.00 100.00
1989 3 128 78 3 0 2 0 464
5453 27159 16.81 0.65 0.00 043 0.00 100.00
1990 187 B 126 10 2 1 1 420
4452 214 3000 238 048 024 024 100.00
1991 1% g 109 12 2 1 2 38
3BHA 2940 27139 302 050 0.25 050 100.00
1992 153 128 % 8 0 4 3 391
3913 32.74 2430 205 0.00 102 0.77 100.00

Total 217 1217 1204 168 16 n 6 4829
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Table31l. Weightlandedinmetrictonsby TC4 vesselsinthenortheastern U.S. otter trawl fleet during 1982-92. (For each
year/weight landed combination, the upper valueisthe number of vessels; the lower value is the percentage of
the annual total.)

Weight Landed (00s mt)

Year <1 >1-2 >2-5 >5-10 >10-15  >1525  >2550  Total
1982 13 4 18 a 4 0 0 &0
1625 500 250 5125 500 000 000 10000
1983 13 4 29 % 7 0 0 87
1494 460 ek 3008 805 000 000 10000
1984 10 9 2 29 6 0 0 %
1163 1047 3721 B2 698 000 000 10000
1985 2 9 2 8 2 0 0 ee!
2121 9.09 3939 2828 202 000 000 10000
1986 14 17 0 B 1 1 0 106
1321 1604 37.74 3113 094 094 000 10000
1987 18 8 % 2 0 0 1 102
1765 784 5392 1961 000 000 098 10000
1968 2 18 7 17 1 0 1 110
2182 1636 4455 1545 091 000 091 10000
1989 18 17 3 18 2 3 3 104
1731 1635 4135 1731 192 283 283 10000
1990 16 3 a7 2 6 3 2 ee!
16.16 308 4747 222 6.06 308 202 10000
1901 10 6 7 7.3 4 1 0 %
1053 632 5158 2632 421 105 000 10000
1992 12 1 3 19 5 3 2 %
1263 1158 4526 2000 526 316 211 10000

Total 169 106 444 286 33 n 9 1063
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Table32. Weight landed in metric tons per day absent by TC2 vessels in the northeastern U.S. otter trawl fleet during
1982-92. (For each year/weight landed per day absent combination, the upper value is the number of vessels;
the lower value is the percentage of the annual total.)

Weight Landed per Day Absent (mt)

Year <05 >0510 >10-15 >1520 >2025 >2550 >50-10 Total
1982 114 144 g7 2 15 10 1 410
27.80 B2 212 951 366 244 024
1983 Q 119 % % 2 15 4 3
201 B24 2346 950 559 419 112
1984 137 1% 78 37 10 8 1 406
383 k<l 1926 914 247 198 025
1985 174 112 6l % 7 4 0 33
4543 2024 1593 653 183 104 000
1986 168 130 5 i) 3 5 0 377
4456 3448 1565 318 080 133 000
1987 215 134 % 2 3 8 0 416
5168 P21 865 481 072 192 000
1988 26 106 D 7 5 10 1 2]
5885 2734 781 182 130 260 026
1989 17 77 % 4 3 1 0 2%5
59.32 26.10 1186 136 102 034 000
1990 165 88 3 8 9 6 0 29
55.18 2943 769 268 301 201 000
1991 161 107 % 10 2 3 0 30
5210 3463 841 324 065 097 000
1992 188 et} 20 8 4 1 0 315
59,68 2084 635 254 127 032 000

Total 1805 1244 530 . a1 71 7 3%51
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Table33. Weight landed in metric tons per day absent by TC3 vessels in the northeastern U.S. otter trawl fleet during
1982-92. (For each year/weight landed per day absent combination, the upper value is the number of vessels;
the lower value is the percentage of the annual total.)

Weight Landed per Day Absent (mt)

>0.5 >1.0 >1.5 >2.0 >2.5 >5.0 >10

Year <0.5 -1.0 -1.5 -2.0 -25 -5.0 -10 -20 Total
1982 10 49 64 87 68 a 2 0 301
256 1253 16.37 225 1739 2327 5.63 0.00 100.00
1983 n 47 88 N 87 % 10 0 438
251 1073 2009 2260 1986 21.92 228 0.00 100.00
1984 19 A 148 R &0 63 10 1 48
389 1922 30.27 1881 1227 1329 204 0.20 100.00
1985 K2 14 g 62 4 A 4 2 M6
717 3453 2623 1390 919 7.62 0.90 045 100.00
1986 4 183 D n 2% 24 6 2 460
891 39.78 2152 1717 5.65 522 130 043 100.00
1987 4 169 136 60 2% 5 2 1 460
891 306.74 257 1304 5.65 543 043 0.22 100.00
1988 2 1% 116 49 2 5 1 0 458
1135 4258 533 1070 437 546 0.22 0.00 100.00
1989 78 189 106 43 19 2 1 2 460
1696 41.09 2304 9.35 413 4.78 0.22 043 100.00
1990 ) 149 120 0 24 pal 8 1 418
10.77 3565 2871 11.96 574 502 191 024 100.00
1991 5% 129 g 48 14 3 5 5 397
141 3249 247 1209 353 579 126 126 100.00
1992 5% 169 D K3 6 16 2 7 30
1436 4333 2538 897 1% 410 051 17 100.00

Total 41 1527 1210 ™4 01 442 71 2 4807
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Table34. Weight landed in metric tons per day absent by TC4 vessels in the northeastern U.S. otter trawl fleet during
1982-92. (For each year/weight landed per day absent combination, the upper value is the number of vessels;
the lower value is the percentage of the annual total.)

Weight Landed per Day Absent (mt)

>05 >10 >15 >20 >25 >50 >10 >20 >30
Year <0.5 -1.0 -15  -20 -25 -5.0 -10 -20 -30 -50 Total

1982 0 0 2 6 n 50 n 0 0 0 80
0.00 0.00 250 750 1375 6250 1375 000 0.00 0.00 100.00

1983 0 1 1 9 13 58 5 0 0 0 87
0.00 115 115 1034 1494 6667 575 0.00 0.00 0.00 100.00

1984 1 1 9 15 18 3 9 0 0 0 &6
116 116 1047 1744 2093 3837 1047 000 0.00 0.00 100.00

1985 2 7 2 17 2 2 2 0 0 0 D
202 7.07 2121 1717 22 2828 202 0.00 0.00 0.00 100.00

1986 2 15 14 3 18 24 9 1 0 0 106
189 1415 1321 2170 1698 264 849 094 0.00 0.00 100.00

1987 2 n 2 2 16 12 9 2 0 0 102
19% 1078 2059 2843 1569 1176 882 19% 0.00 0.00 100.00

1988 3 8 24 b 15 16 6 1 1 0 109

275 734 202 3211 1376 1468 550 092 092 0.00 100.00

192 15 2692 2308 673 1635 962 288 0.00 0.96 100.00

0.00 404 2823 2626 1414 1919 909 303 101 0.00 100.00

105 737 21371 1895 842 2632 137 21 105 0.00 100.00

211 1053 2r3r 21056 842 1789 842 421 0.00 0.00 100.00

Total 15 76 1% 22 150 29 & 16 3 1 1062
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Table35. Nominal revenueindollarsfor TC2 vesselsinthenortheastern U.S. otter trawl fleet during 1982-
92. (For each year/nominal revenue combination, the upper value is the number of vessels; the
lower value is the percentage of the annual total.)

Nominal Revenue (000s dollars)

>50- >100 >200 >300 >400
Year <50 100 -200 -300 -400 -500 Total
1982 51 87 66 9 3 0 416
60.34 2091 1587 216 0.72 0.00 100.00
1983 207 87 62 9 3 0 368
56.25 2364 1685 245 0.82 0.00 100.00
1984 25 D 49 12 1 0 407
62.65 211 204 295 0.25 0.00 100.00
1985 29 63 5% 10 1 0 339
66.58 1620 1440 257 0.26 0.00 100.00
1986 238 74 58 7 1 0 378
62.96 1958 1534 185 0.26 0.00 100.00
1987 A 87 5 14 3 1 418
60.77 281 141 335 0.72 0.24 100.00
1988 261 & 49 4 1 0 397
65.74 2065 1234 101 0.25 0.00 100.00
1989 19 63 b 7 1 0 32
6424 2152 1159 232 0.33 0.00 100.00
1990 197 61 40 6 1 0 356
6459 2000 31 197 0.33 0.00 100.00
1991 187 &0 49 9 5 1 3m
60.13 1929 1576 289 161 0.32 100.00
1992 198 67 40 9 1 1 316
62.66 2120 1266 285 0.32 0.32 100.00

Total 2201 823 563 % 2 3 4007
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Table36. Nominal revenuein dollarsfor TC3 vesselsin the northeastern U.S. otter trawl fleet during 1982-92. (For each
year/nominal revenue combination, the upper value is the number of vessels; the lower value isthe percentage
of the annual total.)

Nominal Revenue (000s dollars)

>50 >100 >200 >300 >400 >500 >600 =>800
Year <50 -100 -200 -300 -400 -500 -600 -800 -1000 >1000 Total

1982 m 53 76 53 3 0 19 7 2 0 A
2817 1345 1929 1345 1091 761 482 178 051 0.00 100.00

1983 g a7 100 6¢) ) 3 16 9 2 0 438
2671 1073 228 1575 1027 753 365 205 046 0.00 100.00

1984 134 2 110 7 &0 30 10 7 1 0 490
213 1061 245 1571 1224 796 204 143 0.20 0.00 100.00

1985 120 &0 8l B % 2 12 5 1 0 449
2673 1336 1804 2071 1225 490 267 11 0.22 0.00 100.00

1986 106 &0 % 88 61 2 10 8 0 2 460
2304 1304 2087 1913 1326 630 217 174 0.00 043 100.00

1987 97 % 87 78 73 A 2 n 3 2 462
2100 1190 1883 1688 1580 736 4.76 238 0.65 043 100.00

1988 127 57 116 5 &0 2 12 9 1 1 463
2143 1231 B0 1274 129 4% 259 1A 0.22 0.22 100.00

1989 137 63 D 7 46 2 12 5 0 2 44
2053 1401 2134 1659 991 453 259 108 0.00 043 100.00

1990 108 53 76 63 50 2 3 12 3 1 420
571 1262 1810 1548 1190 690 548 286 071 0.24 100.00

1991 80 48 71 71 5 2 2 17 0 3 398
2010 1206 178 1784 1482 7104 528 427 0.00 0.75 100.00

1992 71 7] e, 80 5% A 17 6 0 4 301
1816 1125 2020 2046 1432 870 435 153 0.00 102 100.00

Total 1208 54 091 810 608 320 174 % 13 15 4829
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Table37. Nominal revenuein dollarsfor TC4 vesselsin the northeastern U.S. otter trawl fleet during 1982-92.
(For each year/nominal revenue combination, the upper valueisthe number of vessels; thelower value
is the percentage of the annual total.)

Nominal Revenue (000sdollars)

>50 >100 >200 >300 =>400 >500 >600 >800
Year <50 -100 -200 -300 -400 -500 -600 -800 -1000 >1000 Total

1982 8 5 7 14 5 10 9 19 1 2 80
1000 625 8.75 1750 625 1250 125 2875 125 250 100.00

1983 8 5 9 7 8 16 16 13 4 1 87
9.20 575 1034 805 9.20 1839 1839 1494 460 115 100.00

9 5 3 n 8 12 15 10 16 3 3 86
581 349 1279 930 1395 1744 1163 1860 349 349 100.00

1985 10 6 12 9 9 18 14 n 6 4 N
1010 606 1212 909 9.09 1818 1414 1111 606 404 100.00

1986 6 4 5 17 13 18 10 18 12 3 106
5.66 377 472 1604 1226 1698 943 1698 1132 283 100.00

987 7 4 10 5 10 17 14 pal 10 4 102
6.86 392 9.80 490 9.80 1667 1373 2059 980 392 100.00

1988 15 5 9 8 pal 17 15 13 3 4 110
1364 45 8.18 727 1909 1545 1364 1182 273 364 100.00

199 1 5 6 14 12 14 10 19 3 10 104
1058 481 5.77 1346 1154 1346 962 1827 288 9.62 100.00

190 13 2 2 4 9 n 20 19 n 8 N
1313 202 202 404 9.09 111 2020 1919 1111 808 100.00

1991 5 4 4 6 5 n 19 17 16 8 %
526 421 421 6.32 526 1158 2000 1789 1684 842 100.00

1992 8 1 9 4 5 16 n 3 9 9 %
842 105 947 421 5.26 1684 1158 2421 947 947 100.00

Tota 9% 7} & % 109 163 148 189 78 % 1063
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Table38. Nominal revenuein dollars per day absent for TC2 vesselsin the northeastern U.S. otter trawl fleet, 1982-
92. (For each year/nominal revenue per day absent combination, the upper valueisthe number of vessels;
the lower value is the percentage of the annual total.)

Nominal Revenue per Day Absent (0Osdollars)

>5 >10 >15 >20 >25 >30 >40
Year <5 -10 -15 -20 -25 -30 -40 -50 >50 Total
1982 137 169 57 % 2 3 3 0 1 408

3358 4142 1397 6.37 2A 0.74 0.74 0.00 0.25 100.00

1983 m 131 6¢) 5 9 7 2 2 2 38
3101 36.59 1927 6.98 251 1% 0.56 056 0.56 100.00

1984 131 15 A 18 3 2 0 2 0 405
3235 4321 1827 444 0.74 049 0.00 049 0.00 100.00

1985 140 151 6¢) 15 4 1 2 1 0 383
36.55 3943 1802 392 104 0.26 052 0.26 0.00 100.00

1986 A 176 71 5 8 0 1 2 0 377
2493 46.68 1883 6.63 212 0.00 027 053 0.00 100.00

1987 83 1% 1l A n 8 3 1 0 416
1995 46.88 1947 8.17 264 192 0.72 024 0.00 100.00

1988 102 191 % 24 6 1 3 2 0 36
2649 4061 1455 6.23 156 0.26 0.78 052 0.00 100.00

1989 e, 145 45 15 4 6 1 0 0 2%

26.78 4915 1525 5.08 136 203 034 0.00 0.00 100.00

3378 4548 16.72 268 100 0.00 0.00 033 0.00 100.00

2751 39.16 298 712 162 097 0.32 0.32 0.00 100.00

2921 46.03 1651 6.35 190 0.00 0.00 0.00 0.00 100.00

Total 1155 1735 6% AT 71 3 16 12 3 3950
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Table39. Nominal revenueindollars per day absent for TC3 vesselsin the northeastern U.S. otter trawl fleet, 1982-
92. (For each year/nominal revenue per day absent combination, the upper valueisthe number of vessels;
the lower value is the percentage of the annual total.)

Nominal Revenue per Day Absent (0Osdollars)

>5 >10 >15 >20 >25 >30 >40
Year <5 -10 -15 -20 -25 -30 -40 -50 >50 Total
1982 8 % 8 B 63 43 2 9 3 31

205 1432 2123 2506 1611 11.00 716 230 077 100.00

1983 12 0 108 123 6 K3 27 7 0 438
274 1142 24.66 2808 1712 822 6.16 160 0.00 100.00

1984 14 73 131 135 83 0 19 1 3 48
286 1493 26.79 2761 1697 6.13 3.89 0.20 0.61 100.00

1985 13 68 148 140 45 pal 10 0 1 446
291 1525 3318 3139 10.09 471 224 0.00 0.22 100.00

1986 9 62 126 139 66 3l 2 4 3 460
1% 1348 27139 0.2 1435 6.74 435 0.87 0.65 100.00

1987 8 40 B 124 N 46 b 6 4 460
174 8.70 21.30 26.96 2152 1000 761 130 0.87 100.00

1988 14 71 135 12 70 19 19 5 3 458
3.06 1550 2948 2664 1528 415 415 109 0.66 100.00

1989 10 & 151 13 67 14 15 2 6 460
217 1783 3283 2457 1457 304 3.26 043 130 100.00

1990 13 & 120 b % K2 16 0 5 418
3n 1962 2871 273 1316 7.66 383 0.00 120 100.00

1991 6 63 m 97 6¢) 3l 14 2 4 397
151 1587 2796 2443 17.38 781 353 050 101 100.00

1992 n 64 132 108 47 15 6 3 4 30
282 1641 3385 2769 1205 385 1% 0.77 103 100.00

Total 18 Fann 1343 1294 70 318 29 30 K3 4807




Page 50

Table40. Nominal revenue in dollars per day absent for TC4 vesselsin the northeastern U.S. otter trawl
fleet, 1982-92. (For eachyear/nominal revenue per day absent combination, theupper valueisthe
number of vessels; the lower value is the percentage of the annual total.)

Nominal Revenue per Day Absent (00sdollars)

>5 >10 >15 >20 >25 >30 >40
Year 5 -10 -15 -20 -25 -30 -40 -50 >50 Total

1982 0 1 2 13 n % 19 7 1 80
0.00 125 250 1625 1375 3250 2375 875 125 100.00

1983 0 0 5 9 24 16 5 6 2 87
0.00 0.00 575 1034 2759 1839 2874 690 230 100.00

1984 0 0 7 10 pal 18 24 5 1 86
0.00 0.00 814 1163 2442 2093 2791 581 116 100.00

1985 1 1 6 % 13 % 20 4 2 N
101 101 6.06 2626 1313 2626 2020 404 202 100.00

1986 0 2 4 20 3 17 K2 3 5 106
0.00 189 377 1887 2170 1604 3019 283 472 100.00

1987 0 2 2 8 17 19 30 8 7 102
0.00 1% 19 784 1667 1863 3824 784 6.86 100.00

1988 2 1 5 n 27 24 % 5 8 109
183 092 459 1009 2477 202 238 459 734 100.00

1989 1 3 5 18 17 pal % 4 9 104
0.9%6 288 481 1731 1635 2019 2500 385 8.65 100.00

1990 0 3 5 n pal 17 2 2 n N
0.00 303 505 nmn 2121 1717 2929 202 1111 10000

1991 0 1 2 9 2 16 5 10 10 %
0.00 105 211 947 2316 1684 2632 1053 1053 10000

1992 1 0 7 12 20 16 % 6 7 %
105 0.00 737 1263 2105 1684 2737 632 737 100.00

Totdl 5 1 0 147 216 216 21 60 63 1062
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