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ABSTRACT

Stocker, M., Stiff, H., Shaw, W., and Argue, A.W. 2007. The Canadian Albacore Tuna
Catch and Effort Relational Database. Can. Tech. Rep. Fish. Aquat. Sci. 2701: vi
+ 76 p.

The Canadian Albacore Tuna Catch and Effort Relational Database Management System
was developed by Fisheries and Oceans Canada to address the issues of tracking albacore
catch and effort data from fishing logbooks and sales slips landings from the Canadian
troll fleet operating in the Pacific Ocean. This document provides an overview of the
structure and function of the database. The description includes a conceptual data model,
which defines the logical relationship of fields and tables, and a physical data model,
which describes the hardware/software implementation of the conceptual model. The
description includes an outline of the data compilation, formulation, and summary
procedures used to convert raw fishery data into an expanded catch and effort estimate at
geospatial coordinates. Two analytical approaches to catch and effort estimation are
presented which depend on the relative availability of saleslip and logbook data sources.
Limitations and potential sources of error for each method are discussed.

RESUME

Stocker, M., Stiff, H., Shaw, W., and Argue, A.W. 2007. The Canadian Albacore Tuna
Catch and Effort Relational Database. Can. Tech. Rep. Fish. Aquat. Sci. 2701: vi
+ 76 p.

Péches et Océans Canada a mis sur pied le Systeme canadien de gestion de base de
données relationnelles sur les prises et 1’effort de péche du germon (Canadian Albacore
Tuna Catch and Effort Relational Database Management System) dans le but de régler les
problémes liés a la tracabilité des données sur les prises et I’effort de péche du germon
provenant des journaux de bord des ligneurs canadiens péchant dans le Pacifique et des
bordereaux d’achat des débarquements. Nous faisons dans le présent document un survol
de la structure et de la fonction de la base de données. La description inclut un modele
conceptuel de données, qui définit la relation logique des champs et des tableaux, et un
modele de données réelles, qui décrit la mise en ceuvre logicielle et matérielle du modéle
conceptuel. La description inclut également un survol des procédures de compilation, de
présentation et de synthése des données utilisées pour convertir les données brutes sur la
péche en des estimations pondérées des prises et de I’effort selon des coordonnées
géospatiales. Nous présentons deux approches analytiques d’estimation des prises et de
I’effort, qui reposent sur la disponibilité relative de données de bordereaux d’achat et de
journal de bord, et nous établissons les limites et les sources potentielles d’erreur pour
chacune.



1. INTRODUCTION

This document describes the catch data management processes for the Canadian albacore
troll jig fishery in the Pacific ocean.

Canada has a long history of fishing for North Pacific albacore tuna (Thunnus alalunga),
one of five species of highly migratory tunas that support some of the most lucrative
fisheries in the world (Joseph et al. 1988). The first recorded albacore landings by British
Columbia jig-troll vessels were in 1939 (Anonymous 1917-1950). These early statistics
were incomplete compared to the catch statistics since 1995, the period for which the
database described in this report was constructed.

The mid-1990s was a time of increased international concerns over growing, unregulated
fisheries for highly migratory species (HMS) in the Pacific Ocean. Renegotiation of the
Inter-American Tropical Tuna Convention for waters east of 150°E longitude was
underway as was negotiation of a new western Pacific convention for HMS fisheries west
of 150°E longitude.

Canada is committed to providing detailed catch and effort statistics, logbook data, and
fishing vessel information, as required under various international agreements. The
Convention for the Conservation of Highly Migratory Fish Stocks in the Western and
Central Pacific was negotiated to conserve and manage highly migratory species in the
central and western Pacific Ocean. Canada ratified the Convention on November 1, 2005,
becoming the 22nd member of the Western and Central Pacific Fisheries Commission
(WCPFC). The most important aspect of the WCPFC for Canada is the management of
the northern albacore tuna fishery. The Canadian fishery occurs within the WCPFC and
the adjacent Inter-American Tropical Tuna Commission (IATTC) Convention Areas and
in the US and Canadian exclusive economic zones (EEZ). The IATTC, established by
international convention in 1950, is responsible for the conservation and management of
fisheries for tunas and other species taken by tuna-fishing vessels in the eastern Pacific
Ocean. Currently Canada is a Cooperating Non-Party in the IATTC.

The Canadian Albacore Tuna Catch and Effort Relational Database is the instrument
used to comply with the obligations of data provision to these international bodies. In
1998, DFO began construction of the relational database that would be used to compile
albacore catch and effort from sales slips, log books, and hail data. The idea was to
combine these three data sources in order to account for all Canadian catches from high
seas areas, the EEZ off British Columbia, and each of the US Pacific northwest states.

Section 2 of this report provides background information on the history of the Canadian
albacore tuna fishery and data collection. In Section 3, we describe the Canadian
Albacore Tuna Catch and Effort Relational Database, designed to provide annual catch
estimates for the Canadian albacore troll fishery based on sales slips, log books, and hail
information. The description includes a conceptual data model, which outlines the logical
relationship of fields and tables, and a physical data model, which describes the
hardware/software implementation of the conceptual model. Section 4 includes an outline
of the data compilation, formulation, and summary procedures used to convert raw
fishery data into an expanded catch and effort estimate at geospatial coordinates, and
summarized by fishing area. Section 5 provides a discussion of the potential sources of



error in data sources and compilation, and the implications for using the database for in-
season and post-season analyses.

2. BACKGROUND

2.1. Description of the Fishery

The Canadian fishery for albacore tuna commenced as a coastal fishery in the waters off
British Columbia (B.C.). It is now comprised of two fleet types, smaller vessels fishing
coastal B.C. and USA waters, and larger vessels fishing on the high seas of the north and
south Pacific Ocean. Geographical designations for DFO and associated UN FAO
(United Nations Food and Agricultural Organization) fishing areas are listed in Table 1.

The coastal fleet operates within the Canadian EEZ and the USA EEZ in accordance with
fishing and port access privileges under the treaty. Vessels in this fleet, mostly 10.67 m to
18.29 m in length (35 to 60 feet), concentrate their fishing effort primarily from the
southern Oregon coast to the northern tip of Vancouver Island (Stocker and Shaw 2005).
Fishing activity is dependent on price, ocean and weather conditions, albacore
availability, the strength of other fisheries, particularly the salmon fishery, and fuel costs
(Argue et al. 1999). Effort in the coastal fishery normally peaks in September, after the
salmon season for trollers has wound down. Catch from the coastal fleet is sold into both
the canned and the blast bled frozen tuna markets (Stocker and Shaw 2005).

The Canadian high seas fleet is comprised of larger troll vessels, mostly greater than 60
feet in length, with crews typically of two to four fishers. These vessels typically remain
at sea for trips of several months. Many of these vessels are equipped with larger freezers
and operate primarily from west of the International Dateline to the Canadian EEZ in the
north Pacific. Some offshore vessels trans-ship their catch to carrier vessels at sea in
order to continue fishing operations on migrating schools of tuna. Offshore vessel catches
are sold primarily into the blast bled frozen sashimi market. The north Pacific fishery
operates primarily in May - October each year when albacore are abundant offshore and
in coastal waters. The south Pacific fishery lasts from December - March (Stocker and
Shaw 2005).

Two to five vessels operate in the south Pacific, 20 to 30 vessels fish in waters outside the
Canadian and USA EEZ to as far west as 170°E in the north Pacific and 130 to 179
vessels troll the waters of the USA EEZ, for a total of up to 230 vessels in the coastal
waters. In total, there are about 350 unique Canadian vessels that have participated in the
albacore fishery in at least one year since 1995.

Catches since 1996 by the Canadian fleet in the north Pacific albacore troll fishery have
ranged from 3,591 tonnes in 1996 to 7,842 tonnes in 2004, with an average catch of 4,403
tonnes. Between 100 and 400 tonnes of this catch are taken in the south Pacific. Canadian
caught albacore is worth up to $28 million per year in landed value.

2.2. Fishery Data Management

Prior to 1951, fish landings were developed from statistics on the amount of products
produced by Canadian processing companies (Appendix 1). Fisheries and Oceans
Canada (DFO) calculated landings by converting products to landed weights using



industry standard conversion factors (Argue and Shepard 2005). DFO attempted to assign
landings to catch areas with varying success; and there were instances of products (and
landings) being double counted (A.W. Argue, unpublished data). Canadian caught
albacore sold to buyers in United States ports were not captured by the product-based
system.

The pre-1951 product and landed weight data were published annually by the Canada
Dominion Bureau of Statistics. Between 1939 and 1950 Canadian trollers landed between
zero (1942) and 1,012 tonnes (1949) of albacore in Canada (Anonymous 1917-1950;
Ware and Yamanaka 1991:Table 1).

In 1951, DFO implemented the multiple sales slips system in order to provide more
accurate and timely estimates of catch and effort. Fish buyers were responsible for
completing sales slips at the time fish were first sold. They recorded landings at the point
of sale in weight and value; the statistical area of catch was noted. Buyers, fishers and/or
processing companies were required to return sales slips to DFO personnel who compiled
and published catch data by month (week for numbers of salmon) and area in annual
reports (Anonymous 1952-1996). This was a definite improvement over the product-
based system, but still did not capture albacore landings in US ports (only a handful of
US buyers sent copies of their landing records to DFO), nor did it fully capture direct
sales of albacore to the public.

Sales slip records of Canadian albacore catch between 1951 and 1994 ranged from zero
(1954 and 1955) to 3,921 tonnes (1972) (Ware and Yamanaka 1991; Stocker 2005:Table
1). For 1970 to 1976, these catches included a ten percent upward adjustment of sales slip
amounts based on results from a logbook program between 1972 and 1976 (Bourque and
Humphreys 1973; Bourque 1974, 1975; Lockner 1977a, 1977b). This was a period during
which there was high abundance of albacore off the British Columbia coast as far north
as Moresby Island in the Queen Charlotte Islands.

The Canadian catch increased again starting in 1994 (1,998 tonnes), reflecting a shift in
trolling effort due to a severe downturn in the salmon troll fishery. By the late-1990s,
high prices for blast frozen albacore, the predominant product from the Canadian fleet,
and increased restrictions on salmon fishing turned more fishers to albacore fishing.
Canadians were then consistently harvesting 2,500 to 4,000 tonnes of albacore per year,
much of it from the United States Exclusive Economic Zone (EEZ), as allowed under the
1981 Canada/US Albacore Treaty between Canada and the US governing reciprocal EEZ
fishing and port access for vessels jig-trolling albacore (Shaw and Argue 2000).

There was growing concern that the sales slip system was not accurately capturing the
full albacore harvest by Canadian vessels. Starting in the late 1980s, two to five Canadian
jig-trollers annually fished south Pacific albacore well below the equator, and by the late
1990s some 40 to 60 Canadian vessels fished albacore on the high seas in the north
Pacific as far west as the dateline (Argue et al. 1999; Argue and Shaw 2000). By the late
1990s, the combined coastal and high seas Canadian albacore fleet numbered between
150 and 200 vessels each year, producing a catch worth in excess of $20 million in
landed value. Much of this harvest was landed in continental US ports or in far off ports
such as Papeete in French Polynesia, and Pago Pago in American Samoa. Sales slip



records from Canadian buyers by this point substantially underestimated the total
Canadian catch.

When the Canadian fishery, and to a lesser degree the US fishery, intensified in the mid-
1990s, Canada and the US recognized that improvements were needed to their catch and
effort statistics which, under the /981 Canada/US Albacore Treaty, are required to be
exchanged annually, a practice that had not been followed until the mid-1990s.

The database described herein is a major component of Canada's response to the need for
improved annual catch statistics.

3. DATABASE MANAGEMENT SYSTEM

The Canadian Albacore Tuna Catch and Effort Relational Database is a database
management system (DBMS) developed in Microsoft Access® by Fisheries and Oceans
Canada (DFO) to relate catch and effort data by geographical area for the albacore tuna
fleet from various data sources, 1995-present.

3.1. Data Sources
There are six sources of catch and effort information utilized in the database.

As a condition of licence all albacore tuna fleet vessel masters are required to:

1. Notify Canadian and USA authorities of their fishing activity by hailing out with
their intention to start fishing, notifying of changing zones or canceling of trips
and hailing in when fishing activity has ceased. The hail data information is used
in the albacore database to estimate total vessels fishing.

2. Complete harvest logbooks at sea to be reported in hard copy to DFO. These
constitute the triplog or logbook information, which give the best estimate of
catch in numbers by geographical location and date.

3. Keep accurate catch records by way of fish slips to be submitted to DFO. Fish
slips or saleslips supply the most accurate catch data in terms of total weight by
fishing trip.

The other sources of annual catch and effort data required to complete the total annual
estimates include:

4. The total annual tonnages of trans-shipments (t) of albacore that have not been
identified in logbook or saleslip information, if any. These data are included in the
total annual catch.

5. The total annual unreporting vessel counts, which refer to reliable estimates of
vessels fishing that were not submitting catch data to DFO. These data, if any, are
used in conjunction with reporting vessels to estimate the total vessel effort.

6. Documented vessel-specific annual corrections to fisher catch records that are
supplemental to triplog or saleslip records. These data are used in both catch and
effort calculations.



The relevant data tables and data fields for these sources are depicted in the Relationships
table (Figure 1), and described below.

3.1.1. Logbooks

The principle source of catch and effort information is obtained from vessel trip logbooks
(“triplogs”), which provide daily catch and effort at the highest temporal and geo-spatial
resolution. All Canadian vessels must carry logbooks while fishing for highly migratory
fish species, in any waters. Logbook entries include daily catch and by-catch (pieces),
daily effort (hours fished, number of jigs), daily position (latitude/longitude coordinates),
average weight of fish caught, and sea surface temperature. Daily estimates of mean
weight are derived onboard by fishers using length-weight conversion tables (Clemens
1961).

All logbook data are recorded in the albacore database in three linked tables (Figure 1,
Figure 2, Appendix Table 3.1-3.3). Vessel trip metadata (vessel captain, crew size,
offload port, etc.) are captured in the Triplog table. Originally, fishers were encouraged to
record catch data multiple times per day. Thus catch date (in table CatchData) was
separated from actual catch at location (in table CatchDataSets) to permit multiple data
records per date, and this structure persists to this day even though fishers are not
required to record information at that level of temporal detail.

Key fields used by the database to track logbook catch and effort include:

1. CFV#- this refers to the Vessel Registration Number (VRN), which uniquely
identifies each vessel.

2. Trip# - sequential trip number assigned by vessel master to identify a particular
outing, from hail out to hail in and catch landed.

3. Year — fishing year (calendar year for northern hemisphere fleet, November to
March for southern hemisphere fleet).

Date — date of fishing activity.

Latitude and Latitude Hemisphere — latitudinal position.

Longitude and Longitude Hemisphere — longitudinal position.
NumberOfFish — catch (pcs) for that date and geographical position.

AvgWtOfFish — mean weight (Ibs) for the catch for that date and geographical
position.

e A

Daily total catch weight may be derived from the product of the number of fish caught
and the average weight of fish.

3.1.2. Sales Slips

A secondary source of vessel catch and effort information is available from landings
records (“saleslips”, or “fishslips”) from fish processing plants. These data are
incorporated into the DFO Catch Statistics data management system, and made available
post-season to managers, scientists, and the public. Saleslip data provide albacore catch
weight estimates by vessel, trip, landing date, and albacore size class. These catch data
are considered to be the most accurate estimates of albacore landings, though they do not




fully account for international sales, domestic public sales or take-home totals, and thus
underestimate total landings by an unknown factor.

All saleslip data are recorded in the albacore database in two linked tables (Figure 1,
Figure 3, Appendix Table 3.4 and 3.5). Vessel trip metadata (vessel captain, saleslip
number, landing date, offload location, etc.) are captured in the FishSlipHeader table.
Multiple landing weights may be recorded per fish slip, according to size, condition of
fish, price per pound, etc., so the metadata table is linked in a one-to-many relationship to
the FishSlipData table, where catch weights are recorded.

Key fields used by the database to track saleslip catch and effort include:

1. CFV# - this refers to the Vessel Registration Number (VRN), which uniquely
identifies each vessel.

Slip# - unique saleslip number for landed catch.
Year and Date — landed catch offload date.

AreaOfCatch — geographical area where most of the fish were caught.

A

TripNumber — sequential trip number assigned by vessel master to identify a
particular outing, from hail out to hail in and catch landed. This is not included in
the saleslip information, but is added to the table later through the triplog/saleslip
reconciliation process (see Section 3.3.4).

6. SpeciesCode — used to ensure that only albacore data are included in the analysis.

7. Weight — landed catch in pounds (1bs).

3.1.3. Hail Data

The hail reporting information includes vessel registration number (VRN), home port,
operator/captain, and radio call sign (Stocker and Shaw 2005). Data relevant to the
albacore database are stored in table VesselFishingYears (Figure 1, Appendix Table 3.6).

Key fields used by the database to track vessel effort include:
1. VessellD — uniquely identifies the vessel.

2. CalledIn — confirms vessel fishing activity.

3.1.4. Trans-shipment Data

Data in the Transhipment table consist of records of total annual albacore weights (t)
offloaded en-route to or from the fishing grounds, that are not already included in
logbook or saleslip data sources (Figure 1, Appendix Table 3.8). These data may come
from various sources (fishers, processors, etc.) but are only included for documented
transfers.

Key fields used by the database to incorporate trans-shipment weights include:
1. Year — tuna fishing year of trans-shipment.
2. FAOArea — geographical area (FAO designation) of catch.

3. Tonnage — Total weight in metric tonnes (t) of trans-shipment.



3.1.5. Unreported Vessels Data

The total annual unreporting vessel counts are used in conjunction with reporting vessels
to estimate the total vessel effort. Key fields used by the database to incorporate trans-
shipment weights include:

1. Year — tuna fishing year.
2. Hemisphere —north or south hemisphere location of vessels.

3. UnreportedVessels — number of vessels.

3.1.6. Supplemental Data

Retrospective corrections to fisher catch records that are supplemental to triplog or
saleslip datasets are recorded in the SupplementalCatch table (Table 1). Key fields used
by the database to incorporate trans-shipment weights include:

1. Year — tuna fishing year.

2. VRN — vessel registration number.

3. AddToUSCatch — weight to be included for US area catch (Ibs).
4. AddToTotalCatch — weight to be included for total catch (Ibs).

3.2. Database Development

The albacore database was developed to provide the best estimate of total annual
(monthly summaries also available) catch and effort by vessel and area using disparate,
and potentially duplicative, data sources. In addition, source data may be missing,
incomplete, or erroneous, and, where required, must be estimated in a reasonable manner.

Post-season analyses of landings may be constrained by the unavailability of saleslip
data, which are generally not accessible before March of the following year. Until
saleslip data become available, albacore catch and effort estimates must be wholly based
on triplog information.

The albacore relational database design rules were developed to generate estimates for
catch and effort based on the above contingencies. For example, a vessel may
hypothetically submit triplogs representing catch data for areas 1 and 2, while saleslips
may provide landings for that vessel from areas 2 and 3 only; the best estimates of catch
(weight) will be derived from triplogs for area 1, and saleslips for areas 2 and 3. The best
estimates of effort (days fished or boat-days) and area fished (location) will be derived
from triplogs for areas 1 and 2, and from saleslips for area 3.

The logical assembly of albacore tuna landings data is described in the Conceptual Data
Model section of this document. The analytical techniques described in the Physical Data
Model section are formulated to address the shortcomings in the data for the estimation of
catch and effort by area.



3.2.1. Conceptual Data Model

A conceptual data model outlines the logical relationship of datasets, fields, and/or tables
that resolve the database requirements. The solution to the principle data requirements of
the albacore tuna database can be represented diagrammatically in a series of Venn
diagrams based on set theory, described in this section.

Standard database query techniques can be used to classify the catch and effort data
according to the Venn diagrams described below, based on the intersection of the key
variables: year, vessel registration number (VRN), trip, and fishing area. The analytical
processes and mathematical formulations applied to the data are described in the Physical
Data Model section.

3.2.1.1. Catch and Effort Sources

Albacore catch estimates are based on trip logbook records and/or saleslip landings,
recorded in pounds (1b) and converted to metric tonnes (t). Size classes, where
distinguished on saleslip records, are pooled.

Effort is measured in days fished. Any date with a non-zero number of hours of fishing
activity by a vessel, recorded in triplogs, constitutes a unit of effort. Non-fishing days
(due to travel, inclement weather, mechanical break-down, etc.) are omitted from effort
analyses.

Saleslip records distinguish between length of trip (days at sea, including travel to and
from the fishing grounds) and days fished. Where corresponding triplog data is missing,
saleslip days fished is used to define trip fishing effort.

Catch and effort are organized and summarized by “DFO fishing area”. These fishing
areas comprise the EEZs of Canada (BC) and the US (Washington, Oregon and
California), and offshore waters inside and outside of the convention' area (Figures 4 and
5, Table 2). The data can be further summarized at the FAO? statistical area level.

Triplog catch weights for a given year-vessel-trip are derived from the daily tally of fish
multiplied by the mean daily weight of albacore caught. If no mean daily weight is
available, the weighted trip mean weight, or (if absent) the weighted annual area mean
weight is used, where area is derived from the conversion of the daily triplog record of
latitude and longitude coordinates into designated fishing areas. Albacore catch weights
are then summed by vessel-trip-area to get total catch and effort by area.

Saleslip catches for a year-vessel-trip are calculated as the sum of albacore weights
across size classes as recorded on the processing plant saleslip. Effort is recorded as total
days fished on the trip. Since only one fishing area is assigned per tuna fish saleslip, and
detailed date-specific area of catch is not recorded, catch and effort may be aggregated
from multiple fishing areas on a saleslip record.

The assignment of a single fishing area to a saleslip catch record may occur at the
processing plant via inquiry with the vessel owner/operator, by DFO personnel based on
interview data at a later date, or by the database administrator during data compilation,

! Convention on the Conservation and Management of Highly Migratory Fish Stocks in the Western and
Central Pacific Ocean.
? United Nations Food and Agricultural Organization.



based on a tally of days fished in each area, where matching triplogs exist. Clearly,
saleslip records by themselves may constitute a large source of error in estimates of catch
by fishing area, since the designation of trip fishing location is decided based on a simple
majority (i.e., more than 50%) of days fished in an area.

In the case where saleslips and triplogs are matched by year-vessel-trip, however, saleslip
total trip weights can be apportioned to individual trip dates and fishing areas based on
the distribution of catch (pieces) in the logbook records. This method utilizes the most
accurate weight data (from saleslips) in conjunction with the high spatial and temporal
resolution of triplog data to provide the best estimate of total albacore catch by date and
location.

3.2.1.2. Calculating Catch and Effort for Unigue Vessels

Let 4 represent the total annual landed catch (weight) of albacore tuna from Canadian
vessels.

Let T represent the subset of albacore catch weight data, available from triplogs, for a
combination of key variables, such as year, vessel, trip, and geographical fishing area.

Let S represent the subset of similar data available from saleslips.

Let Z symbolize the intersection of 7"and S, which represents catch data where records
exist from both triplog and saleslip sources with the same key variables (Z=T N S).
Then X is the subset of triplog catch data for which no saleslip records exist for the key
variables, and Y is the subset of saleslip catch data for which no triplog records exist.
Therefore, segments X + Y represent the unique contributions of catch and effort from
triplog and saleslips sources, respectively. The intersection of triplog and saleslip datasets
may be illustrated in a Venn diagram (Figure 6).

The set of records for total annual catch of albacore from Canadian fishing vessels can be
described as:

A=X+Y+Z whereZ=TNS (1)

In conceptual terms, circle 7 grows as triplog data are received at the end of the tuna
fishing season. Before saleslip data become available post-season, circle S (and thus
segment Z) are non-existent. At this preliminary stage, an estimate of the total albacore
catch can be generated using triplog data only, using appropriate expansion factors based
on known licensing information concerning overall fleet size.

As saleslip data are incorporated into the database, circle S grows, and segment Z
expands. As the overlap of circles S and T increases, X — 0, Y — 0,and Z— T= S. In
other words, when triplog submission compliance is close to 100% and all saleslip data
have been retrieved from DFO Catch Statistics, the unique contributions of triplog (X)
and saleslip (Y) data go to zero, and there is a high level of redundancy between triplog
data and saleslip data (7'= S). This overlap can be used to cross-check and verify the data.

However, due to minor and often irreconcilable differences, the post-verification catch
data for Z may not be equivalent between the two sources, nor may it be clear which
value is the most accurate for a given set of key variables. For example, triplog daily
weight estimates are based on length measurements and may therefore be biased by
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length-weight conversion errors, while saleslip trip weight totals may underestimate trip
catch where dock sales to the public have occurred. Thus, two estimates for total annual
catch weight may be derived depending on whether saleslip or triplog weights are
selected where matches occur on key variables. Procedures that eliminate the possibility
of erroneous duplication of catch and effort are required regardless of which estimation
method is employed.

The triplogs-based approach provides the preferred estimate when saleslip data are
unavailable or significantly incomplete. For this method, trip catch (Ibs) for segment Z is
derived from the sum (across key variables year-vessel-trip) of the product of triplog
daily catch (pcs) and average daily fish weight. Matching saleslip catch estimates are
ignored. This estimate therefore utilizes triplog data as the best estimator where both
triplog and saleslip data exist for a given year-vessel-trip, with the end result that:

A=T+ Y, if Zis based on triplog data (7). (2)

The saleslip-based approach provides the preferred estimate after saleslip data have been
incorporated into the database. This method utilizes saleslip landing records as the best
estimator of catch weight where both triplog and saleslip data exist for a given vessel-
year-trip, such that:

A =8+ X, if Z is based on saleslip data (S). 3)

3.2.1.3. Reported Catch and Effort Undefined By Area

A special case of reported catch data that is undefined by fishing area arises from
unmatched triplogs (X) or saleslips (Y) for which fishing area cannot be determined. The
distribution of catch and effort (vessel fishing days) associated with these records can,
however, be assumed to follow the geographic distribution of the overall fleet, and can
therefore be distributed to area in proportion to the known catch and vessel distribution,
respectively. Catch and effort from undefined areas can then be added to the catch and
effort from defined areas to generate total reported catch by area.

3.2.1.4. Effort and Catch per Effort

Once the unique catch (Ibs) and effort (days fished) information is obtained based on
reported catch records, using either the triplog- or saleslip-based approach above, effort
and catch per unit effort indices can be derived at the individual vessel, fishing area, and
fleet-wide annual levels.

Days per Vessel = Total Fishing Days / Total Vessels (4)

Catch per Vessel = Total Catch / Total Vessels (5)

Catch per Day = Total Catch / Total Days (6)
These indices can be used to adjust the reported catch to account for non-reporting

vessels, as described in the Expanding the Catch and Effort section below.

3.2.1.5. Expanding the Unique Vessels Fishing

The conceptual model above relies on information at the year-vessel-area level, and thus
must be expanded to incorporate the occurrence of vessels fishing in unknown areas. The
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source of such unknowns may be either vessels fishing, as indicated by hail data, for
which triplogs or landings records are not available, or “ghost” vessels (observed but
unidentified vessels that cannot be accounted for by hail data, vessel registration, etc.)
from interview reports. To accommodate these possibilities, Circle H is added to the
Venn diagram to represent the unique set of all Canadian vessels fishing: hailing,
reporting, non-reporting, and unidentified “ghost” vessels.

The intersection of triplog, saleslip, and hail datasets may be illustrated in a Venn
diagram (Figure 7).

Because most of the vessels operating in the albacore tuna fishery also submit triplogs (7)
or saleslips (), the only component of circle H that is of interest is the small proportion
of vessels (less than 10% in recent years, see Other Vessels in Table 3) that did not
submit either triplogs or saleslips (segment Q).

The difficulty with Q is that, because these vessels have not submitted catch information,
it is not possible to know exactly where the QO vessels fished, or how many fish they
caught. However, it may be assumed that the catch and effort of these vessels follow the
geographic distribution of the catch and effort of the overall fleet. Thus, the annual Q
vessels can be distributed across fishing areas in proportion to the distribution of reported
fishing vessels, and added to the reported vessels in each area to yield an expanded
estimate of vessels by area (equation 7).

Let Ay represent the total number of vessels in the Canadian tuna fleet, and let Q)
represent the total annual estimate of non-reporting vessels. Let Ay, represent the total
number of unigue Canadian tuna vessels fishing in area a, based on triplog (Xy,), saleslip
(Sva), and non-reporting (Qy,, i.€., hail-ins, “ghost” vessels, etc.) information sources.

The proportion of reporting vessels fishing in area a can be derived from:
Pya=(Sva + Xva) I (Av — Ov) (7)

The number of non-reporting vessels fishing in area a can then be calculated as:

Ova = Pya * Oy )
The expanded number of vessels fishing in area a can then be expressed as:
AVa = SVa + XVa + QVa (9)

Note that, because all the vessels reporting via either triplog or saleslip sources can be
uniquely identified, Ay, is also equivalent to the sum of Ty,, Yy,, and Qy,, since Sy, + Xy,
= TVa + YVa-

3.2.1.6. Expanding the Catch and Effort

Once the expanded number of vessels fishing in an area is calculated, reported catch and
effort indices such as the days per vessel and catch per day statistics derived in the Effort
and Catch Per Effort section above can be used to expand the area catch to provide the
best estimate of total albacore catch.

Let Dy, represent the reported days per vessel in area a. Let Cp, represent the reported
catch per day in area a. Let Ay, represent the expanded number of vessels in area a
(equation 9), and let 4, represent the expanded albacore catch in area a to be estimated.
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To account for the non-reporting fishing effort in area a, the expanded number of days
fished Dy, must first be computed as the product of the expanded vessels 4y, and the
reported days per vessel Dy,:

DVae:AVa *DVa (10)

The expanded albacore catch A¢,. for area a can then be estimated from the expanded
days Dy,. and the reported catch per day Cp, in that area:

ACaezDVae*CDa (11)

Substituting, the expanded catch estimate can be expressed as the product of the
expanded vessel count x days/vessel x catch/day for area a:

ACae:AVa *DVa *CDa (12)

3.2.1.7. Summarizing Vessels, Catch and Effort

Catch (Ibs) and effort (fishing days), whether reported or expanded, are additive across
DFO-area, FAO-area, and hemispheric geographic levels (Tables 4-5, D, E, K, L).

Miscellaneous catch estimates from other sources that are aggregated at the FAO level,
such as trans-shipment data and supplemental catch data, can be combined with the
expanded catch to generate a grand total annual albacore catch estimate (Tables 4-5, N).

Let Ac. represent the annual grand total (expanded) albacore catch (t). It can be derived
from the sum of albacore catch across DFO (or FAO) areas (4 cue), plus the sum of FAO
area trans-shipments (7;,) and/or supplemental catch data (S,):

Ace=2 (Ava * Dya * Cpa) + 2 (To) + 2 (Sy) (13)

Let Ap. represent the annual grand total (expanded) albacore fishery effort (days fished).
It can be derived from the sum of boat-days (days fished) across DFO (or FAO) areas

(DVae):
Ape =2 (Aya * Dyo) (14)

Unlike catch and effort indices, the number of unique vessels fishing can only be
determined at particular aggregate levels, as they are not additive across aggregate levels.
Since a vessel cannot fish in two places at one time, but may fish in two places at
different times, the derivation of unique vessels fishing depends on the specific spatial
and temporal scales selected. For example, the entire Canadian tuna fleet comprises the
set of unique vessels fishing in the Pacific Ocean in a given fishing season. However,
over the course of the season, a vessel may fish in multiple FAO areas, contributing to the
unique vessels fishing in each of those FAO areas. It would, however, be incorrect to add
the unique vessel contributions from different FAO areas together, because they would
no longer be unique at the larger aggregate level, and would therefore overestimate fleet
size.

3.2.2. Physical Data Model

The physical data model identifies the DBMS file structure that houses the database and
codebase elements, and describes the hardware and software requirements to operate the
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DBMS. It also includes a definition of the data structure (data tables, fields, relationships)
and an outline of the functional and analytical interface developed to allow users to
analyze and interpret the albacore catch and effort data.

3.2.2.1 System Requirements

The Canadian Albacore Tuna Catch and Effort Relational DBMS was developed using
Microsoft Access® software as a stand-alone application on Windows® (IBM®“ PC-
compatible) computers within the DFO network. Hardware requirements include a colour
monitor with a minimum resolution of 1028 x 760 pixels, and 30 Mb of free disk space.

Software requirements include MS-Access® 97 (SR-1) for Windows 98°, or later.

3.2.2.2. File Organization

The Canadian Albacore Tuna Catch and Effort Relational Database Management System
comprises two MS-Access® database components:

e Albacore.mdb — the codebase, containing source code, queries, reports, lookup
tables, and forms comprising the functional and analytical components of the
user interface with the database. This file is often referred to as the “front-end”.

e AlbacoreData.mdb — the database proper, which contains the database tables for
triplog, saleslip, hail and vessel data, and is often referred to as the “back-end”
file.

The “back-end” database tables are programmatically linked to the “front-end” codebase
upon execution, such that the data in the “back-end” database are available to forms,
reports, procedures, and queries in the codebase.

3.2.2.3. Database Data Structures

The “back-end” database objects consist of data tables only, and comprise the triplog
tables, the saleslip tables, and the Aail data table, all linked together via the vesse/
information table. See Data Relationships below for more information on logical table
relations.

The vessel information table contains vessel-specific information (vessel name, size,
owner, etc.) uniquely identified by vessel registration number (VRN), for all tuna fleet
vessels registered with DFO. Vessel information is updated on an annual basis from DFO
Licensing.

Triplog data are recorded by albacore tuna fishers on a daily basis during fishing trips in
official Albacore Tuna Log Books, published by the Canadian Highly Migratory Species
Foundation®, and purchased by fishers as part of the license agreement. Data recorded on
a daily basis include date, total hours fished, latitude and longitude, number of jigs used,
water temperature, species, number of fish, and average weight of fish caught. By-catch
species and numbers are also recorded. Trip specific information recorded on the logbook
sheets include vessel name and registration number, trip number, captain, crew size, gear,
days fished, offload date, offload port, offload weight and pieces, and buyer (Table 6).

? Canadian Highly Migratory Species Foundation (CHMSF), 4829 Maplegrove Street, Victoria, B.C.
Canada V8Y 3B9.
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The triplog component of the database is comprised of three tables:

1. Triplog header table, housing trip-specific details (gear, start date, offload date,
crew size, etc.) for unique combinations of year, vessel and trip number;

2. CatchData table, housing date-specific details (hours fished);

CatchDataSets table, housing catch, effort, location, and by-catch data for each
catch event within a date.

Saleslip data are obtained from buyers by DFO for data entry of saleslip number, offload
date, vessel name and registration number, price per pound and total weight by species,
size class, and/or quality/condition code. Other meta-data recorded are skipper, area
fished (if available), length of trip (days) and number of days fished, and buyer (Table 7).

The sales slip component of the database is comprised of two tables:

1. FishslipHeader table, housing catch landings details (e.g., date, gear, sales slip
number, buyer, etc.) for unique combinations of year, vessel and trip number;

2. FishslipData table, housing species-specific details categorized by size-class (e.g.,
weight (Ibs), condition).

The hail data table stores the vessel identification (Vessel ID) and date of hail for each
vessel catalogued by the Coast Guard authority as actively fishing, on an annual basis.

A supplemental catch table was incorporated into the database to address discrepancies in
DFO albacore catch data with respect to vessel owner’s documented catch for the years
1995-2002. These supplemental catch data are based on substantiated submissions made
by vessel owner/operators for the purposes of qualification ranking for the limited vessel
entry program” initiated in 2005. The percent supplemental catch of the total annual catch
is listed in Table 1.

3.2.2.4. Data Relationships

The primary data tables of the albacore database are related to each other via the Vessel
Information table (Figure 1).

The data tables are normalized’ to maximize data storage efficiency, maintain data
integrity, and reduce data redundancy. For example, the saleslip data are housed in two
tables: FishSlipHeader, containing the meta-data for each saleslip (vessel VRN, landing
date, saleslip number, etc.), which is linked in a one-to-many relationship with table
FishSlipData, which contains the catch (weight) by species data. Similarly, table Triplog
contains vessel logbook meta-data for each tuna fishing trip (e.g., vessel VRN, trip

* The limited vessel entry program was implemented in accordance with international agreements to reduce
annual albacore tuna fishing effort in U.S. waters beginning in the 2005 season. Vessels eligible for fishing
in U.S. waters were determined from a weighted rank analysis of annual albacore landings from U.S.
waters from 1995-2002.

> Database normalization refers to the process of designing the database to minimize redundancy while
maximizing the flexibility required to provide the necessary management reports and to support ad hoc
requests which have not been pre-defined. Where practical, the database is normalized to the 3" normal
form, meaning that tables are organized such that: [1] redundant data and calculated fields are eliminated;
[2] secondary attributes are uniquely identified by the full primary key attributes; and [3] secondary
attributes that depend on other secondary attributes are eliminated.
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number, gear type, etc.), which is linked to daily catch event meta-data (date, hours
fished) in table CatchData, which is itself linked to catch event data (location, number of
fish caught, average weight, etc.) in table CatchDataSets.

These data structures are further detailed (e.g., field names, data types, primary keys,
validation rules, etc.) in Appendix 3.

3.2.2.5. Codebase Objects

The “front-end” codebase objects consist of the queries, forms, reports, “look-up” tables
and visual basic source code comprising the “user-interface” that enables the user to
view, analyze, and interpret the data. The codebase is where all data analysis occurs. The
user-interface is loaded automatically upon start-up of the codebase, and consists of a
main form that provides links to sub-forms for the purposes of data entry, error-checking,
data analysis, and report generation. Import and export utilities provide a means of
communicating with external data sources.

Forms and reports are primarily based on queries, which ultimately reference the data in
the linked database tables and look-up tables. The sequential flow that links tables and
queries in an analytical sequence to arrive at the annual reported and expanded catch and
effort estimates is described in the Codebase Analysis section below.

Look-up tables reside in the codebase and pertain to reference information, such as
species codes, gear codes, and area codes, that do not change on a frequent basis. Look-
up tables and their contents are listed in Appendix 4.

For more information on the design and use of the front-end codebase, see the Albacore
Tuna Catch and Effort Database User’s Guide (Stiff in prep.).

3.3. Data Entry, Editing, Validation and Quality Control

Data entry, modification, viewing, and verification are performed through forms built
into the user-interface. Validation rules are programmed into data entry fields to
eliminate gross errors in data entry. Drop-down “combo-box” fields are employed in data
selection fields to minimize typing and reduce errors. FAO and DFO-areas are applied
automatically based on latitude and longitude data entry. Calculated fields and summary
statistics for numbers of fish and catch weight are displayed in the forms where
appropriate to eliminate unnecessary data entry and to provide verification of data
entered.

Verification and validation procedures involve summary reports of descriptive statistics,
distribution plots for size and location data for outlier analyses, and reconciliation
procedures between saleslip, triplog, and hail data records.

3.3.1. Triplogs

Triplog data are processed in the 77iplog data form, which allows data entry and updating
of trip information for all three triplog data tables on one screen, including trip meta-data
(vessel registration number, trip number, offload date, etc.), daily catch meta-data (date,
hours fished), and catch event data (number of fish, average weight, etc.). See Figure 2
and Table 6 for more logbook data entry details.
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3.3.2. Saleslips

The majority of saleslips for Canadian tuna fishery operations are submitted to DFO by
seafood processors on an annual basis, under agreements between the companies and
DFO. These data are keypunched (and verified) by DFO in-season into the Fishs/ips data
form, which provides data entry capabilities for slip information for both saleslip meta-
data (vessel registration number, trip number, landing date, etc.), and species data (size
class, total landed weight, etc.). See Figure 3 and Table 7 for more saleslip data entry
details. Further verification and error analysis for saleslip data are performed during the
process of data reconciliation with triplog data (see Section 3.3.4).

3.3.3. Hails

Hail data are retrieved from DFO Coast Guard logs which are used to document the
involvement of Canadian fishing vessels in the albacore tuna fishery, including the
movement between Canadian and U.S. fishing zones. The hail data are retrieved in
spreadsheet format, which is imported into the Albacore Catch and Effort Relational
Database, where the data are sorted and filtered for unique annual vessel entries.

3.3.4. Data Reconciliation

The post-season reconciliation process serves to match saleslip and triplog records by
year, vessel, and trip. This is required because saleslip records may not be identified by
trip number. Discrepancies in fishing location and catch weights must also be resolved.

A program utility displays all triplog and saleslip data available for a given vessel. By
comparing triplog start and end dates with saleslip record landing dates the user can
assign trip number to saleslip records. In the case where saleslip records are missing trip
information, but no corresponding trip exists in the triplog data, an arbitrary trip number
(e.g., 99) must be assigned to distinguish between the saleslip trip records.

It is important to also examine daily fishing area information from the triplogs to ensure
that the matching saleslip record is assigned an appropriate fishing area (generally the
fishing area with the majority of dates fished in the triplog data) to ensure that the match-
merge process on vessel-trip-area is enabled.

Discrepancies in triplog and saleslip catch weights that are not attributable to errors in
triplog daily average fish weight or triplog catch (pcs) (verified against the hardcopy
logbook data), may be resolved by omitting the saleslip record from analysis, in cases
where the saleslip landed weight is obviously underestimating catch. This may be the
case where dock sales or take-home catches are a significant factor, and becomes
apparent when the two weight estimates are divided by the logbook verified catch in
pieces. Average saleslip fish weights of less than 10 lbs are a good indicator that the
saleslip data are not fully accounting for the catch provided there are no obvious errors in
daily triplog catch numbers, and the saleslip record should be omitted from analysis.
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4. DATA ANALYSIS

As indicated above, the objective of the DBMS is to provide an annual® estimate of the
reported catch and effort by FAO and DFO geographical areas, and to expand upon those
estimates where necessary to accommodate missing elements of the Canadian albacore
tuna fishery. By way of example, the compilation of catch and effort for 1998 is reported
in Table 4 for the triplog-based (T + Y) analysis, and Table 5 for the saleslip-based (S +
X) analysis.

4.1. Reported Catch and Effort

The general sequence of analysis begins with a synthesis of annual reported triplog and
saleslip data to identify unique contributions to catch and effort from those sources
(Tables 4-5 A). Where both triplog and saleslip information exist for key variables,
precedence is given to the triplog information for preliminary analyses (Table 4) and to
the saleslip information for the final analysis (Table 5). The total reported catch, days
fished, and unique number of vessels fishing are designated by hemisphere and area
(Tables 4-5 B, C). Note that the number of unique vessels by area (in B & C) do not sum
up to the total number of unique vessels fishing (A), because a vessel may fish in more
than one area within a fishing season. However, both the catch and days fished by area
are additive and equal to the total reported catch weight and days fished.

The reported catch may be segregated into geographically-defined areas (D), and
undefined areas (E) for which geographical details are not available for the catch and
effort information. The undefined area catches, the number of vessels fishing, and the
number of days fished are geographically apportioned, assuming the distribution of catch
and effort for undefined areas will follow the distributions for defined area catches.

The area-specific fishing days per boat is calculated from the total reported days fishing
divided by the number of boats in the area (F). From this, the principle indicator of effort,
catch per day (G), is then based on the total area-specific reported catch divided by the
area-specific fishing days per boat.

4.2. Expanded Catch and Effort

If unreported fishing effort is known to exist, then the total catch estimates can be
extrapolated based on the estimated number of the unreported vessels times the reported
days per vessel and catch per day indices. Counts for vessels hailing without submitting
triplog or saleslip data (Tables 4-5, H), and “ghost” vessel estimates obtained from
interview data (I), are allocated to fishing areas based on the distribution of reporting
vessels for defined areas (D). The total “expanded” vessels (J) by area is then calculated
as the sum of the reported vessels plus unaccounted “hail” vessels (H) plus “ghost”
vessels (I). Multiplying the expanded vessel count (J) by the days per vessel yields
expanded days fished (K). This in turn is combined with catch per day to produce
expanded catch weight (L).

The expanded values for days fished and catch can be summed across DFO areas to
provide total estimates for FAO areas, which, when converted to tonnes, can be added to

% Monthly catch and effort analyses are also available.
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trans-shipment totals (M) to estimate total expanded catch by FAO area. Total catch
across FAO areas and hemispheres (north and south) yields the total expanded catch in
tonnes (Tables 4-5, N). Some rounding error may be evident in the grand total.

Annual expanded catch estimate summary reports (1995-2005) can be found in Appendix
2. Estimates of expanded albacore tuna catch by Canadian fishers (Figure 8) show an
increasing trend for the years 1995-2004, followed by a drop in catch in response to the
introduction of the limited vessel entry program in 2005.

4.3. Reporting Details

The analytical flow that links tables and queries for the estimation of annual reported and
expanded catch and effort estimates (Tables 4-5) can be compartmentalized as follows:

a)

b)

d)

Calculation of total reported catch (pcs, Ibs) and effort (jigs, hours, days fished)
by vessel-area from triplog data (circle 7). Albacore catch weight is calculated by
vessel, trip, and date by multiplying the daily total number of fish by the average
weight of fish for that vessel, trip, and date. If the average weight is missing, then
the weighted mean weight of albacore for that trip is applied, or (if absent), the
weighted mean weight of albacore caught in that area is applied. Although for the
purposes of this analysis, fishing effort is based on vessel-days, other effort
indices such as hours fished, number of jigs, and jig-hours, are also calculated.
Total catch and effort indices are compiled by vessel and area in an intermediate
table for input to other components of the analysis. See Figures 9a-b for a
flowchart documenting triplog data compilation and query execution.

Calculation of total reported catch (Ibs) and effort (days fished) by vessel-area
from saleslip data (circle S) (Figures 10a-b). Saleslip data are filtered for albacore
species, and the catch weight is summed by trip across size class and fish
condition codes. For effort calculations, the number of days fished is used, or (if
absent), an estimate of days fished based on length of trip and the ratio of trip
length to days fished for the vessel, or (if absent) the fleet, is used. Triplog data, if
available for this vessel and area, are merged in for calculation of other catch
effort estimates, such as catch per jig hour — however these CPUE indices are
currently not employed in any further calculations. Total catch and effort indices
are compiled by vessel and area in an intermediate table for input to other
components of the analysis.

Calculation of unique vessels fishing by area based on triplog and saleslip sources
(Figures 11a-b). Compare and contrast unique vessel list from triplog and saleslip
sources, and compile total number of unique vessels by hemisphere for input to
other components of the analysis.

Calculation of unique unreported vessels based on intersection of hail dataset in
circle H, triplog dataset circle 7, and saleslip dataset circle S (Figures 12a-b). Get
list of vessels that have hailed but not submitted catch data (segment Q). Store
count of Q vessels in an intermediate table for input to other components of the
analysis.

Calculation of expanded catch (t) and effort (days fished) based on saleslip-based
(S + X) analysis (circle S, segment X, and segment Q, by area and hemisphere
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(Figures 13a-b)). Combine unique year-vessel-trip catch and effort summaries
from triplog and saleslip sources (a and b, above), such that total reported catch
by vessel for defined areas is based on saleslip catch (circle S) plus unmatched
triplog catch from segment X. Calculate proportion of unique vessels and reported
catch by DFO area for defined areas. Use proportions to distribute undefined area
catch and days fished data. Calculate area-specific days-per-vessel and catch-per-
day statistics based on reported data. Use vessel distribution for defined areas to
distribute unreported vessels (hail-ins and “ghost” vessels) to DFO area. Sum
reported and unreported vessels to get “expanded” total vessels by area. Use
expanded vessels with reported days-per-vessel and catch-per-day to generate
expanded catch by DFO area. Summarize by FAO area, convert to tonnes, and
incorporate supplemental and trans-shipment tonnage (if any) for estimate of total
annual catch (expanded).

f) Calculation of expanded catch (t) and effort (days fished) based on triplog-based
(T + Y) analysis (circle 7, segment Y, and segment Q, by area and hemisphere
(Figures 14a-b)). Combine unique vessel-trip-area catch and effort summaries
from triplog and saleslip sources (a and b, above), such that total reported catch
by vessel for defined areas is based on triplog catch (circle 7) plus saleslip catch
from segment Y. Calculate proportion of unique vessels and reported catch by
DFO area for defined areas. Use proportions to distribute undefined area catch
and days fished data. Calculate area-specific days-per-vessel and catch-per-day
statistics based on reported data. Use vessel distribution for defined areas to
distribute unreported vessels (hail-ins and “ghost” vessels) to DFO area. Sum
reported and unreported vessels to get “expanded” total vessels by area. Use
expanded vessels with reported days-per-vessel and catch-per-day to generate
expanded catch by DFO area. Summarize by FAO area, convert to tonnes, and
incorporate supplemental and trans-shipment tonnage (if any) for estimate of total
annual catch (expanded).

g) The triplog-based (T + Y) analysis (f, above) applies also to monthly summaries.
See Table 8 for a monthly summary report.

4.4. Catch and Effort Spatial Analysis for Export to GIS

Albacore catch and effort data from triplog sources can be summarized for export to
Geographic Information System (GIS) software for further analysis and plotting. Triplog
catch is summarized by year, vessel, trip, and date at latitude/longitude coordinates
adjusted to identify lat-long cell midpoints. The adjustment involves converting the
standard lat-longs to decimal lat-longs by removing minutes and seconds from the
coordinates (integerizing) and adding 0.5. Decimal longitudes greater than 180 are
adjusted down to 179.5. The individual year-vessel-trip-date catch and effort records are
merged with summaries of annual total catch, effort (vessels), and catch per vessel
estimates. Grouping and label fields necessary are set up for GIS program purposes. The
resulting query can be exported to Excel for upload into the GIS program, or summarized
at the month and lat-long level for export to U.S. tuna fisheries authorities. See Figures
15a-b for a flowchart documenting lat-long data compilation and query execution.
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5. DISCUSSION

5.1. Post-season and In-season Analyses

Although this database management system was originally developed as a post-season
summary tool for the albacore fishery, it may also be used in-season based on its ability
to forecast fleet catch based on (a) reported catch for a subset of the vessels, and (b)
expansion factors associated with known fleet size and reported catch per unit effort.
Assuming representative reporting of days fished per vessel trip and catch per day in the
early months of the season, the program can forecast reasonable total catch estimates
(expanded) based on as little as 30-40% of the vessels reporting (Figure 16). Accuracy
improves as the proportion of vessels reporting asymptotically approaches 100%.

However, since saleslip data are not available until post-season, the in-season estimates
must rely almost entirely on triplog-based information (7+Y method), which raises the
question of the reliability of triplog catch data vs. saleslip records. Effort estimates
(unique vessels fishing, and days fished by area) are the same for each estimation method,
however catch weight estimates may vary between the two approaches. To examine this
issue, regression analyses were performed treating saleslip and triplog catch weight data
matched by year, vessel, and trip as independent estimates of catch weight.

5.2. Comparison of Estimates

Catch estimates by year, vessel, and trip are highly correlated between saleslip and
triplogs (Table 9, Figure 17). Correlations (r*) range from 0.99 in recent years (1998-
2005) to a low of 0.95 in 1995-1996.

Triplog data overestimated saleslip catch weights by 1% on average. Significant
overestimates occurred in 1997 (15%), 1999-2000 (5%), and 2001-2003 (1-2%). Triplog
data significantly underestimated saleslip catch weights in 1995 (11%) and 2005 (6%).

It is no surprise that post-season (final) estimates from triplog-based (7+Y) and saleslip-
based (§+X) are highly correlated (Figure 18); the data are not independent at that stage
in the season. However the relationship does suggest that triplog data overestimate
saleslip catch weights by a mere 1% on average, which indicates that triplog data are a
reasonable substitute for saleslip-based estimates of albacore landing weights.

5.3. Addressing Potential Sources of Error

Some of the potential sources of error mentioned above may be remedied simply via
raised awareness in vessel operators concerning data quality, or via management
directives aimed at securing more detailed information from fish processing facilities.

For example, saleslip records are considered the most accurate estimate of landed fish
weight for a trip. However, these pooled trip totals cannot be readily assigned to
geographical area or date. Fishers could be encouraged to include saleslip data when
submitting trip logbook information to DFO. Saleslip data could be annotated with trip
information (trip number) to facilitate post-season data reconciliation processes.

Limitations in the triplog dataset pertain to logbook availability. Prior to 2003, triplog
data submission to DFO was voluntary, ranging from 13% of vessels fishing in 1994, to
over 90% in recent years (Table 3). Since 2003, albacore tuna fishers have been required
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to submit a copy of their triplogs to DFO at the end of the fishing season (November 30™)
as part of the fishing license agreement. In recent years, compliance has been above 95%.

A source of bias in saleslip weight estimates involves public sales or take-home totals,
which are neither captured on saleslips nor uniquely identified in triplog data. This source
of bias is potentially significant because the bias always occurs in one direction, resulting
in an underestimate of total landings when catch estimates are based principally on
saleslip data (S+X method). Furthermore, when matched with total pieces caught from
triplogs saleslip weights,— biased low — will overestimate average fish size. This data
issue could be reconciled by educating fishers on the importance of these data to the
management of the albacore tuna fishery.

Errors in allocating saleslip catch to fishing area may also be incurred due to the
difficulty of partitioning aggregated saleslip data for catch from multiple geographical
areas. For this reason, geographical area of catch is specified from the logbook
information for the corresponding trip wherever reconciliation of the two sources of data
is possible. In lieu of logbook data, catch area for a saleslip data will be assigned based
on relevant information on the saleslip.
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Figure 1. Albacore tuna catch and effort relational database diagram.
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Figure 6. Venn diagram demonstrating the intersection of fisher logbook (triplogs) and
landed catch (saleslip) data subsets.
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Figure 7. Expanded Venn diagram demonstrating the intersection of fisher logbook
(triplogs) and landed catch (saleslip), and hail data subsets.
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Figure 12a. Hail data analytical flow model: pseudo-code.
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Figure 12b. Hail data analytical flow model: database objects.
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Figure 13a. Catch and effort analytical flow model (saleslips-based approach): pseudo-
code.
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by area & date, month, & year. - weight.
I
|| Filter fortriplogs without i Y
matching saleslip weight If any fish weights are Summatize unigue
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Figure 13b. Catch and effort analytical flow model (saleslips-based approach): database
objects.
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Figure 13a (cont’d.). Catch and effort analytical flow model (saleslips-based approach):
pseudo-code.
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Figure 13b (cont’d.). Catch and effort analytical flow model (saleslips-based approach):
database objects.
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Figure 14a. Catch and effort analytical flow model (triplog-based approach): pseudo-
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Figure 14b. Catch and effort analytical flow model (triplog-based approach): database

objects.
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Figure 15a. Analytical flow model for catch, effort, and CPUE by year-vessel-trip-date
at latitude and longitude coordinates, for export to GIS: pseudo-code.



47

( Triplogs E _____________

Weightedmean
FishWeight
ifrom Triplogs page)

1
CatchByBoat LatLongCell
WWithLatLong ! Calculation
1
TriplogMaonthly LatLongGPUE

LatLongStats

Figure 15b. Analytical flow model for catch, effort, and CPUE by year-vessel-trip-date
at latitude and longitude coordinates, for export to GIS: database objects.
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Figure 16. Reported and expanded albacore catch as a function of percent of vessels
reporting (2005 simulation). Expanded catch estimates begin to stabilize and
approach the final reported catch estimate after approximately 30-40% of the
vessels have reported.
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Albacore Catch Estimates By Vessel Trip
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Figure 17. Saleslip trip catch weight as a function of triplog trip catch weight, 1995-
2005. (r* = 0.987, b =0.991, Prob(b=1) = 0.326, N = 2730)
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Figure 18. Comparison of post-season catch estimates based on triplog-based approach
(T+Y) and saleslip-based approach (S+X).
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9. TABLES

Table 1. Total reported catch, supplemental catch, and percent supplemental of total
catch from the Albacore Tuna Relational Database, 1995-2005 (see Appendix 1
for historical catch, 1939-1994).

Table 2. DFO Albacore Tuna Fishing Areas and associated FAO areas.

Total

Catch Supplemental Percent
Year (Ibs) Catch (Ibs) Supplemental
1995 2,690,294 19,618 0.73%
1996 4,093,977 295,465 7.22%
1997 3,418,374 49,186 1.44%
1998 7,818,823 139,073 1.78%
1999 5,703,129 171,059 3.00%
2000 8,691,469 169,019 1.94%
2001 11,322,378 153,267 1.35%
2002 10,019,259 1,037,463 10.35%
2003 14,772,224 N/A N/A
2004 15,804,135 N/A N/A
2005 10,560,676 N/A N/A

|Area |Area Name |[FAO [FAO Area Nation

BC British Columbia 67 Northeast Pacific CANADA
WA Washington 67 Northeast Pacific USA

OR Oregon 67 Northeast Pacific USA

CA-N California 67 Northeast Pacific USA

CA-S California 77 Eastern Central Pacific USA

us United States 67 Northeast Pacific USA

MX Mexico 77 Eastern Central Pacific OFFSHORE
InConv InConvention UNK Unknown OFFSHORE
OutConv OutConvention UNK |Unknown OFFSHORE
NWP-IC NW Pacific - InConv 61 Northwest Pacific OFFSHORE
NEP-IC NE Pacific - InConv 67 Northeast Pacific OFFSHORE
NEP-OC NE Pacific - OutConv |67 Northeast Pacific OFFSHORE
WCP-IC WC Pacific - InConv |71 West Central Pacific OFFSHORE
ECP-IC EC Pacific - InConv 77 Eastern Central Pacific OFFSHORE
ECP-OC EC Pacific - OutConv |77 Eastern Central Pacific OFFSHORE
SWP-0OC SW Pacific — OutConv |81 Southwest Pacific OFFSHORE
SWP-IC SW Pacific - InConv |81 Southwest Pacific OFFSHORE
SEP-IC SE Pacific - InConv 87 Southeast Pacific OFFSHORE
INT International UNK  Unknown UNKNOWN
UNK Unknown UNK |Unknown UNKNOWN
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Table 3. Annual record of unique vessels fishing and percent of vessels submitting
triplogs in Canadian albacore tuna fishing fleet. Unique Vessels Fishing
represents the number of unique vessels active in the fishery based on triplog
data, saleslip data, or other data sources. Percent Triplog Submission represents
percent of vessels submitting triplogs as a function of total unique vessels

fishing.
Vessels Vessels Unique
Submitting Submitting Other Vessels | % Triplog
Year Triplogs Saleslips  Vessels | Fishing | Submission
1990 15 73 76 20%
1991 9 42 45 20%
1992 18 118 120 15%
1993 13 90 90 14%
1994 11 84 1 98 13%
1995 51 177 94 285 18%
1996 72 146 134 295 24%
1997 60 124 56 200 30%
1998 110 167 32 217 51%
1999 170 188 18 238 71%
2000 166 184 40 243 68%
2001 200 201 11 248 81%
2002 170 100 22 232 73%
2003 185 162 1 193 96%
2004 202 196 7 221 91%
2005 198 174 3 212 93%
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Table 4. Example catch and effort summary report (T+Y method).

Fizheries Péches et
I* and Oceans Océans canadﬁ
1998 Albacore Tuna Catch Summary Report [Preliminary]
| North & South Pacific Source Data |
Vessels | Unique 2 Reported Catch 3 Unique  Expanded
Souwrce Submitting Vessels (bs) {t) Vessels Vessels
Triplogs 110 110 4934 365 2261 CAN 93 124
Saledips 1687 75 2733747 1,240 LS 30 120
Hails 118 18
Estimated 13
M7 7,718,112 3,501
\ | | 1 T T / Ji
| Noith Pacific Vessels & Catch \ Y ¥ | \ | | / ¥ |
/REPORTED4¥ Days Catch * * l J Iz?
AREA D efined Areas Undefined Areas per  per Phonedn” Estimated & EXMWANIPED Other?
FAD DFO Vess. Days Catch Vess. Days Catch Vessel Day Vessels  Vessels Vess. Days Catch(bs) (t) @) Total
61 MWPIC 4 B4 180030 06 60 11814 5232744 047 027 5 &1 2230/ M
61 64 180030 5 118914 31 2230Mm 1M u] 1M
67 BC 931,035 565,518 1389 973 37446 1060 5328 1093 635 124 136 701000 HB
W, B0 B13 EVEE72 59 57VE 44795 9721 7es .08 410 g0 79 835,694 330
OR 721543 23896525 107 1733155145 M37T12637 850 492 95 2343 2960922 1343
CAN 2 M 14,011 03 10 927 52412413 024 014 3 14 17,361 3
us 3 26 114480 04 24 TETS  B184T03 035 0.z0 4 I3[mO EM B
MEP-IC 21 209 861353 31 197 57004 949 4M141 2438 1.43 28 266 106725 454
MEP-OC 32 809 2063599 458 V60 136588 2406 24370 378 219 43 1025 2557323 1160
67 4545 6 EE6,043 427 442 481 5779 H28450 3758 B3 3,82
77 CAS 4 52 17 862 0B 49 1189 1233 3366 047 027 5 B6 22,256 10
ECP-IC i} 93 209286 12 87 13851 1104 21958 094 055 11 115 258333 118
ECP-0C - 32 30,279 [URe] 30 2004 208 92241 071 0.41 [ 41 37,518 17
T 177 257 537 17 17044 225 M9 T 145 102 24
Subtotal 4786 7123510 450 471 438 6035 5026579 4004 165 4,169
| South Padific Vessels & Caich |
4
REPORTED Days Catch s . . .
ARE A Defined Areas _ _ Undefined AreaS  per  per Phonedn  Estimated EXPANDED her
FAD DFO Vess. Days Catch Vess. Days Catch Vessel Day Vessels Vessels Vess. Days Catch (bs) (t) t) Total
B SwWPIC 1 37 123083 00 00 0 003360 000 200 3 111 3E9188 16T
81 37 1230683 0 u] 111 369,189 167 0 167
Sulbtotal 37 123083 il il 111 369,189 167 o 16T
Total North & South Pacific Vessels and Catch
REPORTED
Catch Days Catch
Defined Areas Undefined Areas Total per per per EXPAHNDED Other
Vess. Days Catch Vess. Days Catch Vess Days Catch Vessel Vessel Day Vess Catch {lbs) (t) (t) Total
Total 161 4523 7246573 24 450 471439 1855273 7718012 #1720 29 1464 217 09195868 4171 165 4,33
HOTES: \

—

Tetalurique saleship vessals (75) 15 patboned ndo defived aea vessels [52) and wnd efived atea wes sels (25).
3 Triplog catchis based onno. fishxdaily meanweight, cr (if abs ent) weighted armmal area meanweight. Trplog and 5 aleslipweizht inchide AThacore only.
4 ERepored Vessels comesponds 1o the b ey ofnmque wessels that fished meach aea. Note that sone vessels may fish in more than ore avea. Days=Days Fished .
Saleslip vessels & catch from Tndefined locations are allocated to specific fishing amwashased on the dishibution of wessels & catch for defined areas.
5 Courts for vessels forwlich only a phore-in recomd exsts aw allocated to fishing awasbaed on the distibution of vessels & cateh for defined amas.
& Estmated wessels collacted fimmm iterview ndoirnation are allocated to fishing sress based on the dishibuhon of wessels for defined amas.
T Exparded Vessels = Reported Wessels + Phome-in Vess els + Eshmated Wessels, Expanded Days = Expanded Vassals x Days per Wessel.
Exparded Catch = Expanded Days x Catch per Day.
2 OTHER inchides Supplemental catch tormes (63) and Trars shipment tremage (102, witchwers not weoded meither saleslips or tiplog catch data

Total mimber of wessels sibaniting sanrce imformation in calendar year (nozxthern herisphere) or Hoverrber 01 to March 31 (southem hemns phere) .
2 The no. ofumque vessels fishing. S ince Traplog catch 1s used instead of sakeship catchwhenboth exist for a given vessel and fishing awa, Taplog vwessels may

inchide vess els fimon other sonmes, However, S aleshp vessels represent vessels that only sub nothed saleslips and Fhose-Ins mpresent vessels that colyploned m.
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Table 5. Example catch and effort summary report (S+X method).

Fisheries  Péches et
I* and Oceans Océsns canadﬁ
1998 Albacore Tuna Catch Summary Report [Final]
| North & South Pacific Source Data |
Vessels ! Unique 2 Reported Catch 3 Unique  Expanded
Souwrce Submiting Vessels hs) {t) Vessels Vessels
Triplogs 110 110 5,085,076 2,307 CAN 93 124
Saleslips 167 75 2,733,747 1,240 usa, a0 120
Hails 118 19
Estimated 15
217 7,818,823 3,547
\ I I 1 T I / ]
[ Morth Padific Vessels & Catch \ ¥ | \ | [ / ¥y |
/REPORTED4¥ Days Catch * * l JA /?
AREA Defined Areas Undefined Areas per  per Phoneln- Estimated > EXMpAN D Other®
FAO DFO  Vess Days Catch Vess. Days Catch Vessel Da#y Vessels \Vessels Vess. Days Catch(bs) (t) ) Total
Bl MwWPIC 4 B4 1B9ES2 06 60 11073 152325816 047 0.27 5 81 MO0 %
61 B4 159552 5 11,073 51 20067 % 0 95
B7 BC 931,035 556165 139 973 36,294 1060 5232 1098 B35 124 136  EBIESE M2
WA, B0 E13  BE§521 59 STE 43495 97210890 708 4.10 B0 779 825184 5T
OR 721543 2373115 107 1733 154,865 243712539 G50 492 95 2343 2937921 135
CAN 2 11 18T5 03 10 1031 52414785 024 014 30 14 20693 9
us 3 26 114460 04 24 7463  B1A543E6 035 0.20 4 33 1M7E B
MEP-IC 21 209 982219 31 197 B4097 9494500 248 1.43 28 2B 1215989 582
MEP-OC 32 509 2090670 45 760136431 MO52571 378 219 43 1028 2585253 1,174
67 4,545 £,799,365 427 443,740 5770 841824 3818 &3 3,882
77 CAS 4 52 18194 0B 49 1057 1238 332 047 0.27 5 BB 20,048 9
ECP-IC & 93 209773 1.2 &7 13689 10422020 094 0.55 11 118 25959 115
ECP-OC B 32 28507 08 30 150 505 &65 0N 0.41 5 4 35663 16
7 177 254,774 17 16626 225 3540 143 1@ 245
Sulsotal 4756 7224321 450 471 439 6085 5943721 4057 165 4,222
| South Padific Viessels & Catch |
4
REPORTED Days Catch ] ] . .
AREA Defined Areas Undefined ATeas e per phonedn® E stinated EXPANDED Other
FAQ DFO Vess, Days Catch Vess. Days Catch Vessel Day  Vessels Vessels Vess. Days Catch (bs) (t) ity Total
51 SwPIC 1 37 123053 00 00 0 37003360 000 2.00 3111 389189 167
81 37 123,063 0 1] 111 389188 167 0 16T
Sulitotal 37 123,063 i i 111 369183 167 167
| Total North & South Pacific Vessels and Catch
REPORTED
Catch Days Catch
Defined Areas Undefined Areas Total el e EXPANDED Other
Vess. Days Catch  Vess. Days Catch Vess.Days Catch  Vessel Vessel Day Vess. Catchbs) (t) ) Total
Total 161 4523 7,347,354 24 450 471,439 1655273 TH1G6823 42284 29 1483 M7 9312310 4224 165 4,389
HOTES: K

1 Total morber of vessels subnuthing soirce rformation in calerdar year [ northern hennsphere) or Hoverb er 01 to March 31 (southem hemns phere) .
2 The no. ofumque vessels fishing. Trplog vessels mehide vessels from sakeshp sommwes where both tiplog and saleslip weonds exist for a vessel-tip.
Umque 5 aleship vessels repesert vessels that only subntted saleslips and Umique Hals represert vessels that only phored in

Totalurique sales lip vessek (79) is partiiomed into defined amwa ves sels [ 52) and urd efived awa vessels (23],
3 Repored Catch represent albacors catch atmbuted to Timgque Wessels only. Cachis based onsaleship catchweizghtwhers landing eeceds exist. Ifsales hp data
ate missing, then biplog cath is based cn #ish x daily meanweight, or (if hsext), weighted mean aremal weizght for awa of cateh
Reported Vessals cormsponds to the onb er cfurique vessals that fished mearh aea, 5 orre vessels may fish in more than one aea. Days=Days Fished.
Cateh & effoot fiom Uid efived locatiors awe allocated to spectic fisling sew based on the dishibntion of ves sals & caich for defined awas.
Connts for wess els forwlnch only 2 phone-in recond exdsts awe allocated to fishmz aeasbased on the dishibution of vessels & catch for defined awas,
Estimated vessels collected fiom irterview irformation are allocated to fishing areas based on the distribution of vessels for defired awas.
Exparded Vassals = Repotted Vessels + Phone-in Vessels + Estinated Wessels. Expanded Diays = Expanded Vessels x Days par Vessel.
Exparded Catch = Expanded Days = Cateh per Day.
2 OTHER mchides Supplemertal cateh tormes (53) and Trans shipment tremage (10, wiichwrere not mecsded moeither saleslips or triplog catch data

=1 o L =
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Table 6. Logbook data form used on albacore tuna fishery vessels, 2006.
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Table 7. Saleslip data form used in the albacore tuna fishery.

BOOK/CASH FISH (SMALL FORM)
NAME & ADDAESS

97

i 113601
- -

i | ]

{ v | uoiow| TOTAL |

NAME OF PLANT.
FISH QUALITY GEAR:
SLUSH OLLNE
PACKERCF V. » . D
ICE SEMNE D
R e O
TRIP LENGTH HAIL 1N NO, o
IN DAYS oTHER
SKIPPER'S NAME e
——cREw e s
CREW NAME L -
— W RE B %
TPeE T weonr Tcobe SPECES PRICE VALGE
SOCKEYE RD ! ]
COHO RD.
PINKS RD.
CHUMS RD.
RED SPRING RD.
¢ WHITE SPRING RD.
STEELHEADS RD.
JACKS

RED SPRING DR.
RED SPRING DR.

WHITE SPRING DR.

WHITE SPRING DR.

SOCKEYE DR.
COHO DR.
COHO DR.

PINKS DR.
CHUMS DR.
STEELHEADS DR.

LINGCOD

TOTAL CATCH VALUE
cASH [—3J mcL
BOOK —3 U.L.C. DEDUCTIONS
] CASH PAYMENT
Is Complase ang cormect CREDIT TO ACCOUNT

FIBHEAMAN & Wﬂw Ef BIGNATI

NOT NEGOTIABLE FIRM'S COPY
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Table 8. Example catch and effort summary report for the month of July (7+Y method).

Fisheries  Péches et
I*I gnd Oceans Océans Canadﬁ
Jul 2005 Albacore Tuna Catch Summary Report [Preliminary]
[ Morth & South Pacific Source Data |
Vessels | Unique 2 Reported Catch 3 Unicue E xpanded
Sowrce Submnitting Vessels (bs) ity Vessels Vessels
Thplogs 120 120 2316153 1,051 C.8h 21 36
Saleslips a3 2 45117 22 Uz "y 199
Hails 207 g3
Estimated 0
207 2,364,270 1,072
[ North Padific Vessets & Catch |
4
REPORTED Days Catch ] : .
AREA D efined Areas Undefined Areas per  per Phonedn- E stimated EXPANDED Other
FAD DFO Vess. Days Catch Vess. Days Catch Vessel D@y Vessels  Vessels Vess. Days Catch(bs) (t) @) Total
57 BC 2 ] 20182 00 00 1] 181 3311 1463 0.00 36 G4 34243 16
WA, 106 508 3739355 oo on 1] 473 7361 ViEs 000 180 862 634 497 255
OR 114 1,438 19688314 00 00 0 12621385 7943 0.00 193 2440 3339681 1,515
C AN 1 1 403 0.0 00 a 1.00 4050 070 0.00 2 2 G687 a
MEP-OC 1 1 1414 00 00 1] 1.001 4140 070 0.00 2 2 2,399 1
6T 1,986 2,364,270 a 0 3,370 4011500 1,820 0 1,520
Subtotal 1,986 2,364,270 [ [ 3370 40115071620 0O 1,820
South Padific Vessels & Catch
[ Total North & South Pacific Vessels and Catch
REPORTED
Catch Days Catch
Defined Areas Undefined Areas Total per per per EXPANDED Other
Vess, Days Catch Vess, Days Catch Vess.Days Catch Vessel Vessel Day Vess Catch(lbs) (t) (ty Total
Total 1221986 2364270 ] 0 1221986 2364270 19379 16 1,190 207 4011507 1,520 0 1,820
HOTES:

—

Total rmamber of vessels submithing soarce rformation in calexdar year (moxhern herdsphere) ar Noverber 01 fo March 31 (southem hems phere).
The no. ofunique vessels fishing. S ince Trplog cateh is used instead of sakslip catchwhenboth exist for a given vessel and fislhing awa, Triplog vessels may

nrhide vessels fioen other sonwces. Hoarewer, 5 aleship vessels represent vessels that only sub natted saleslips and Phone-Irs mpresent wessels that onlyphoned m.

Tatalurique salaship vessels (2 15 parbtioned o defined area vessels (20 avd undefined aves vessals (O],

Tuplog catch 15 based on o, fish x daldy weanweight, oy (i sbsent) weighted arwmial aves meawreizght. Triplog and 5 aleslipweizght mchide Alhacore only.
Fepoted Vessels cottesponds to the nuvb er of urique vessels that fished ineach atea. Mote that somve vessels may fish in move than one avea. Days=Days Fished .

Saleship vessels & catch from Undefined locations are allocated to specific fishing awasb ased on the distnbution of vessels & catch for defined areas.

=1 OnLn

Expanded Cateh = Expanded Days 2 Catch per Day

Conrts for wessals forwrhich only a phove-in recomd exasts ate allocated to fshmgz aeas b wed on the distibu tion of vessels & catch for defined amas,
Estirrated vessels collected fiom e rview information are allocated to fisking areas based on the distribution of wessels for defined amas.
Expanded Wessels = Reported Vessels + Phome-in Wessels + Estimated Vessels. Exparnded Days = Expanded Wessels x Days per Vessel.

QOTHEE inchides Supplenental catch tormes (0] and Trams-slaprent tommage (), wiichwere not weoded meither saleslips or triplog catch data
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Table 9. Correlation and regression analysis of saleslip landings as a function of triplog
landings, by year, vessel, and trip.

Prob Prob
Year N r? b b=0 b=1
1995 37 0.95 1.110 0.0001 0.0086
1996 89 0.95 0.970 0.0001 0.1928
1997 44  0.97 0.854 0.0001 0.0001
1998 155 0.99 1.007 0.0001 0.1874
1999 216 0.99 0.953 0.0001 0.0001
2000 317 0.99 0.944 0.0001 0.0001
2001 357 0.99 0.982 0.0001 0.0001
2002 115 0.99 0.991 0.0001 0.0342
2003 425 0.99 0.982 0.0001 0.0019
2004 590 0.99 0.996 0.0001 0.4135
2005 385 0.99 1.064 0.0001 0.0001
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10. APPENDICES

Appendix 1. Historical Canadian albacore tuna jig-troll catch (tonnes), 1939-1994.'

Year Catch (1) Year Catch (1)

1939 129 1967 161
1940 2 1968 1,028
1941 35 1969 1,365
1942 - 1970 390
1943 13 1971 1,746
1944 210 1972 3,921
1945 648 1973 1,400
1946 196 1974 1,331
1947 36 1975 111
1948 984 1976 278
1949 1,012 1977 53
1950 961 1978 23
1951 86 1979 521
1952 71 1980 212
1953 5 1981 200
1954 - 1982 104
1955 - 1983 225
1956 17 1984 50
1957 8 1985 56
1958 74 1986 30
1959 212 1987 104
1960 5 1988 155
1961 4 1989 140
1962 1 1990 302
1963 5 1991 139
1964 3 1992 363
1965 15 1993 494
1966 44 1994 1,998

' 1939-1946 Anon. (1917-1950); 1947-1969, 1977-1990 Ware and Yamanaka (1991);
1970-1976, 1991-1994 Stocker (2005).
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Appendix 2. Canadian albacore tuna jig-troll catch estimates from the Albacore Tuna

Relational Database, 1995-2005.

Appendix 2.1. Canadian albacore tuna jig-troll catch (tonnes), 1995.

Fishetiezs  Péches et
I* and Doeans Doéans Canadﬁ
1995 Albacore Tuna Catch Summary Report [Final]
| North & South Pacific Source Data |
Vessels ! Unigue 2 Reported Catch 3 Unique Expanded
Source Submitting Vessels Ibs) it) Vessels Vessels
Triplogs Bl Bl 958 044 435 CAN 175 284
Saleslips 177 142 1,732,250 T35 Lsa k| 15
Hail = 176 1
E stitn ated 13
287 2,690,294 1,220
North Pacific Vessels & Catch |
4
REPORTED Days Catch . : .
AREA Defined Areas Undefined Areas per Per Phonedn - Estimated EXPANDED -
FAO DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catchilbg) (f) ity Total
Ef BC 175 3,504 2179264 180 3504 180823 1997 G123 7345 141.00 27 5541 3392869 1538
WA 9 119 50,750 09 118 35044 1319 3027 375 0s7 14 185 94 596 43
OR 2 2 952 oz 02 a2 1.000 4534 054 013 3 3 1,529 1
MEP-IZ 2 ih| 32450 oz 11 2697 54928071 0.54 013 3 17 50,565 23
MEP-OC 6 114 210,530 06 114 17452 18851887 252 0.38 10 180 327850 1449
67 3,750 2434066 75 2065228 58930 3,867 411 1,754 3 1,763
Subtotal 3,750 2 484 OFR 375 206278 50930 3EE7 4111754 3 1,763
South Pacific Vessels & Catch
Total North & South Pacific Vessels and Catch
REPORTED
Catcl 1] Catcl
Defined Areas Undefined Areas Tatal er pet per _ EXPANDED o
Vess. Days Catch Vess, Days Catch Vess. Days Catch Vessel Vessel Day Vess. Catchilbs) (B) ft) Total
Total 175 3750 2484066 18 375 206228 1934125 2690294 13939 2 E52 267 3867411 1,754 9 1,763
HOTES:

1
2

=1 ChoLa =

=]

Tatal roarnber of vess els mbaiting soniwce infbntation in calerd ar year (northem hemisphere) or Heverrber 01 to Mawch 31 (southem hennspher).

The no. of uriqus vessels fishing. Trpbg wessels inchide vessels fiom saleslip souroes where both kiplag and saleslip woomds edstfor 2 wssel-bip.

Trque 5 aleshp vessels mpres ent vessels that onlysubmitted sakslips and Trmque Hails wpresert vessels that only phomed in

Tatalumque s aeslip vessels (1420 i parbiioted into defined avea vessels (124) and undefined aea vessels (15).

Reported Cateh represerts albacote cateh attibnted to Unique Wessels onby. Cateh is based on s aleship catchaeightwhere landing wecords exdst. Ifsaleshp data
ave mussing, then triplog cateh is based on #fish x daily meanweight, oo (if absent], weighted mean arrmal weight for area of cateh

Fepored Wessels coresponds to the nnber efurique ves sels that fished ineach area Some vessels may fishin more thancre awa. Days=Days Fished.
Cateh o effoat finan Tndefined bweation ate allocated to specific fishing aress b ased on the distribution of vessels & catch for defined aeas.

Counts for vessels forwhich onlya phone-in record exists ate allocated to fishing areas based on the distibmbion of ves sels & cateh for defined aveas.
Estirnated vessels collected fiom irterview hfcermation are allocated to fisling aweas based on the diskdution of vessels for defined areas.

Expanded Vessels = Reported Wessels + Phone-in Vessals + Estimated Vessel . Expanded Days = Exparded VWessels x Diays per Vessel.

Expanded Catch = Exparded Diays x Catch per Day.

OTHEE inchides Supplerertal cateh + lost logh ook tormaze estivnates (9 and Trrs-shipment tonmaze (100 not recoded in either saleslips or tpleg catch data,



61

Appendix 2.2. Canadian albacore tuna jig-troll catch (tonnes), 1996.

Fizhatiez  Péches &t
I* and Coeans Océans Cana'd'ﬁ
1996 Albacore Tuna Catch Summary Report [Final]
| North & South Pacific Source Data |
Vessels ! Unicue 2 Reported Catch 3 Unigque Expanded
Source Submitting Vessels (bs) ft) Vessels Vessels
Triplogs 72 72 2352910 1,081 CAN 90 177
Saleslips 148 g9 1,711 &7 7r6 Lz a8 g3 163
Hail= 255 121
Estimated 13
295 4,093,977 1,857
North Pacific Vessels & Catch |
4
REPORTED Days Catch X . - .
AREA Defined Areas Undefined Areas per Per Phonedn” Estimated EXPANDED Other
FAD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catch(lbg () (p Total
61 MWPJC 2 2 10936 03 25 1055 1025 5110 1.50 016 4 H 20,705 ]
61 21 10,536 2 1,058 4 20,705 ] 0 9
&7 BC 90 1 455  E25535 128 1712 60520 1583 4218 6764 702 177 2808 1184570 537
A, 34 103 85,734 485 124 8360 3.02 8042 25355 2685 67 203 183,207 g3
OR 801,924 1533019 113 2263 145305 2354 7821 6042 6.24 158 3,712 28902831 137
AN 5 g 4 531 oy o8 445 1.57 5681 376 038 10 15 8,770 4
us 4 125 53868 06 147 5211 3053 4228 3O 031 g 24 102,001 46
MEP-IC 13 214 907338 15 252 87777 1611416805 977 1.01 26 413 1718081 779
MEP-OC 18 258 364,389 26 304 35251 140313858 1353 1.40 35 495 B89,.985 33
67 4089 3585534 431 346872 7890 6789446 3080 134 3,214
7 CAS 1 23 6,935 IR 27 E7E 2251 2980 075 0.os 2 44 13,226 -1
ECP-IC ] 35 24 536 o4 41 2403 1142 G963 225 023 G G& 47 027 21
ECP-OC € 456 49456 09 EE 47584 914 BEEE 451 047 12 108 93647 42
77 114 g1,276 13 7863 220 153800 70 23 93
Subtotal 4,224 3677797 497 355,793 8,151 E964,054 3159 157 3,M6
South Pacific Vessels & Catch |
4
REPORTED Days Caich ] ; . .
AREA Defined Areas Undefined Areas per  per Phoneln- Estimated EXPAHNDED Other
FAD DFO Vess. Days Catch Vess. Days Catch Vessa Day Vessels Vessels Vess. Days Catch (lbg (t) () Total
g1 SWWP-IC 1 a6 60,557 00 oo 0 56.001078.3 0.00 200 3 163 161,161 g2
81 ab 60,557 1] ] 165 181 161 g2 a 42
Subtotal a6 60357 1] 0 165 161,161 g2 1] 42
Total North & South Pacific Vessels and Catch
REPORTED
Catcl D Catcl
Defined Areas Undefined Areas Total ber pa per _ EXPANDED St
Vess. Days Catch Vess, Days Catch Vess.Days Catch  Vessel Vessel Day Vess. Catch(lbs) (i) ) Total
Total 141 4230 3738184 20 497 355793 161 4777 4093977 25428 30 857 295 TA45215 324 157 3,398
HOTES:

1 Total mmber of vessels subnuthng sonmwe imfbrmation in calerd ar year (nosthem hermsphere) or Hoverrber 01 to Mach 31 (sonthern henusphes].
2 The no. cfurmqe vessels fshing . Trpls vessels inchde ves sels fiom sakeshp sourees where both triplog and saleship eoomds edstfor 2 vessel-bip.
Urque 5aleslip vessels mpres ent vess els that cnlysubmitted saleslips and Umque Hals iepresent vessels that cnbr phoned in

Totalnmgue s deship wessels (35 is partiioned to defined ama vessels (89 and undefined a1ea vessels (20).
Feported Cateh represants albaccee cateh athibted to Unique Vessels anbr. Catehiis based oms aleslip catchweizhtwrhere landing weords esast. Ifsaleshp data
are miss ing, then hiplog catch is based on#fish x daily meanweight, or (if' absent], weighted mean aremal weiglt for area of catch.
Fepotted Vessels cormsponds to the roamber of urmgue ves sels that fished ineach area Some vessels may fishin move than cee atea. Days=Days Fished.
Catch & effort fiom Undefined beations am allocated to specific fishing aress based on the distrlbuion of vesseks & catch for defined areas .
Conmts for ves sels forarkich onlya phone-in weord estists ae allocated to fishing areas based on the distibution of vessels & cateh for defined areas.
Estirmated vessels collected fom irterview Dformation are allocated to fishing awa based on the distrlbution of vessels for defined areas.
Expandad Vessals = Reported Vessals + Phome-in Vessels + Estimnated Vessel. Expanded Days = Exparded Vessels x Days per Vessel.
Expanded Catch = Exparded Days x Cateh per Day.
OTHEE mehides Supplemertal cateh + lost loghook tormaze estimates (134) and Trans-shipment tonmage (25) not reeorded in either saleships or triplog cateh

=1 o a £y

data,
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Appendix 2.3. Canadian albacore tuna jig-troll catch (tonnes), 1997.

Bl s, b Canad3
1997 Albacore Tuna Catch Summary Report [Final]
| Morth & South Pacific Source Data |
Vessels | Unique 2 Reported Catch 3 Unigque Expandexd
Source Submitting Vessels Ibs) it) Vessels Vessels
Thiplogs &0 &0 2,125,852 953 Can &7 118
Saledips 124 54 1,204,512 557 s, 55 104
Hailz 130 43
Estimated 13
200 3,418,314 1,551
North Pacific Vessels & Catch |
REPORTED? Days Catch .
AREA Defined Areas Undefined Areas per  per Phonedn- Estimated” EXPANDED Other®
FAD DFO Vess. Days Catch Vess. Days Catth Vessd Day Vessels Vessels Vess. Days Catchilbs) (§ (g Total
Bl MNWR{C 7 28 149,338 22 135 HMATS 78124892 209 0.70 12 95 235452 107
61 59 149,338 14 3178 95 235482 107 u] 107
EY BC EY B3 27,04 207 1445 45306 584 3385 20M E.70 114 1,011 342196 155
W, 44 520 380138 136 1192 79362 1110 7189 1314 4.40 75 B34 S99 413 272
OR 35 BOS 467,329 108 1394 97565 1632 7556 1045 350 B0 975 736900 334
CA-M 2 T 2M3 0E 1.6 426 329 28649 08B0 020 3 11 324 1
U= 2 33 3,498 0E 7B 730 1549 1042 060 020 3 23 5516 ]
MEP-IC 20 496 1164474 6.2 1137 243109 232923085 5497 200 34 795 1836185 833
MEP-OC 17 135 139,338 23 3B 353265 TE211355 5038 1.70 28 22 251,251 114
67 2433 2393833 555 499,764 3801 3774681 1,712 22 1,134
7 CAS 4 [ 2114 1.2 144 4817 1479 3452 119 040 7o1m 34,870 16
ECP-IC g 79 95 626 25 181 195964 92711904 239 050 14 127 150,787 B3
ECP-OC 7 B3 76 M5 22 144 15915 S.4511902 209 070 12101 120227 25
7 205 193,936 47 40498 329 305,653 139 185 327
Subtotal 2637 273157 §18 571 440 4324 43160471958 210 2,168
[ South Pacific Vessels & Catch |
REPORTED % Days Catch .
AREA Defined Areas Undefined Areas per  per Phune-lns Estin'ntetlﬁ EXPANDED Oihera
FAD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catchilbs) (§ (g Total
51 SWP-IC 1 57 108,777 oo oo 0o 57001892539 0.00 200 3 1M 329,331 148
81 a7 109,777 ] ] 171 329331 149 o 149
Subtotal 57 1089777 u] u] 171 329,331 1489 u] 149
Total North & South Pacific Vessels and Catch
REPORTED
Defined Areas Undefined Areas Total c:t;h '::f C;;f" EXPANDED -
Vess. Days Catch Vess. Days Catch Vess.Days Catch Vessel Vessel Day Vess. Catchilbs) (i) {t) Total
Total 110 2,754 235465934 34 BI85 571,440 144 3372 3418374 23739 23 1,014 200 4845375 2107 210 2,317
HOTES:

1 Tatal ronmber of wess als subnmting sauice infhnnation in calerd ar year (noethem hernisphere) or Heverrber 01 o Mlawh 31 (southern hennsphere).
2 The no. ofurique vessels fishing. Trpbg vessels inchide vessels fiom sakslip sources where both triplog and saleslip woomds exast for a vessel-trip.

Trique 5 alaslip vessels 1w pres ent vessels that onlysubnitted saleslips and UTinque Hals wepresert vessels that crby phomed in

Totalurigue s deship vessels (84) 15 partiioned irto defived awa vessels () and undefired awa vessels (34
3 Eepored Catch represents albacote catch athibuted to Tnique Vessels onby. Catehiis based om s aleslip catchweightwhere landing wecords exdst. If'sales ip data
are nissing, then triplog catch is based on #fish x daily meanweight, o (if’ absent), weiglted mean aremal weight for area of cateh

=1 On La =

Expanded Cateh = Exparded Days x Cateh per Day.
2 OTHER inchides Supplamvertal cateh + lost logh ook toomage estirmates (22) amd Trams-s lipement tormage (1880 not weowded ineither saleslips or triplog catch

data,

Eeported Vessels cormesponds to the rmomber cf urique ves sels that fished ineach area 5 ome vessels may fish in move than ore area. Days=Days Fished.
Catch & effcet fiom Undefined beshors ae allocated o specific fisling aves b ed on the distbution of wessels & catch for defined awss .
Counts for vessels forwhich onlya phome-in weord exists am allocated to fishing areas hased on the distribution of ves sels & cateh for defined aveas.
Estirmated vessels collected from irderviesr information are allocated to fisking awas hased on the distrdm fiom of vessels for defined aveas.
Expanded Vessels = Reported Vessels + Phore-in Vessels + Estimated Wessek . Exparded Days = Exparded Vessels x Days per Wessel.
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Appendix 2.4. Canadian albacore tuna jig-troll catch (tonnes), 1998.

Fizheries  Péches et
I*I and Oceans Océans Canadﬁ
1998 Albacore Tuna Catch Summary Report [Final]
| North & South Pacific Source Data |
Vessels | Unique 2 Reported Catch > Unigque Expanded
Source Submitting Vessels {hs) ) Vessels Vessels
Triplogs 110 110 5085076 2307 CaM 9z 119
Salesiips 167 7a 2733747 1,240 s A N 118
Hailz 1138 19
Estimated 13
217 71,818,823 3547
North Pacific Vessels & Caich |
4
REPORTED Days Catch X . : .
AREA Defined Areas Undefined Areas per Per Phonedn” Estimated EXPAHDED e
FAQO DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catch(lbs) () (g Total
61 NWP{C 4 64 169,652 06 56 106358 152325915 041 0.27 5 50 207 258 94
61 B4 169652 & 10E33 a0 207 259 94 0 94
BY  BC 921,020 5359868 131 890 33826 1056 51741 945 625 121 1,275 629,055 299
W o, ED EB13  EBEESM 55 534 41785 97210632 E1E 4.07 73 TEB 14123 3E9
OR 721843 2373115 102 1607 148773 24371 2587 739 459 95 2303 25936421315
CAN 2 11 16,M35 03 1.0 1,045 52414833 o 014 3 14 20,416 ]
Uz 5 71 145,903 07 52 8930 134720514 051 0.34 7 fats} 181,388 g2
NEP-IC 21 208 8952218 30 183 B1576 94945575 216 1.43 28 262 1199732 544
MWEP-OC 32 809 2080670 45 TOS1MOEE 2406825267 329 217 42 1011 2553649 1 158
&7 4575 BA17 311 399 427 353 5718 8327006 3,777 B3 3,84
7T CAS 4 52 16,194 06 45 15 1238 3044 0 027 5 G5 149,780 ]
ECP-IC g 893 209773 14 81 13131 110422105 082 054 11 116 256,227 116
ECP-OC & 32 25807 048 25 1,508 505 5798 082 0.41 g 40 35,187 16
7 177 254774 15 15872 221 31,493 141 102 243
Sultotal 4516 7,24 767 420 453,993 6016 5545458 4,012 165 4,177
South Pacific Vessels & Catch |
4
REPORTED Days Catch . : .
AREA Defined Areas Undefined Areas per per Phonedn” Estimated EXPAHNDED Other
FAQO DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catch(lbs) () ty Total
g1 SWP-IC 1 37 123063 0.0 0.0 0 370033260 000 200 31N 389,189 167
| 37 123063 i] a 111 369183 167 0 167
Sulbdtotal 37 123063 i) i} 111 3E9183  1EY u] 167
Total North & South Pacific VVessels and Catch
REPORTED
Defined Areas Undefined Ar eas Total c::t;" ':;:"f (ia;:h EXPANDED Other
Vess. Days Catch Vess. Days Catch Vess.Days Catch Vessel Vessel Day Vess. Catch(lbs) (f) ft) Tokal
Total 162 4355 7364530 23 420 453993 1855273 7518523 42264 29 1483 217 9214547 4150 165 4,345
HOTES:

1 Total onmber of wess els mbnitting soawe infopnation in calend ar year (noothem hamisphers) or Hovesrber 01 to Mawh 51 (southen henispher).
2 Theno. ofurique vessels fishing. Thplog vessels inchide vessels fiom sakslip sourees where both triplog and saleslip weoomds edst for a vessel-bip.

Tique 5 alaslip vessels wpres ent vess els that onlysubmitted sakeslips and Tmique Hails wepresent vessals that onby phomed in

Totalurique s aleslip vessels (75) 15 paritioned irto defined area vessels (52) and nrndefined awa vessels (25).
5 Eepored Catch represents albaccre cateh attnibnted to Unique Wessels only. Catchis based on s aleslip catehweightwhere lamding wecords exdst. [fsaleshp data
are nussing, then triplog catch is based on #fish x daily mean weight, or (if absent), weighted mean aremal weight for area of catch

=10 La =

Expanded Catch = Expanded Days x Catch per Day.

o

data,

Repotted Vessels corespords to the muher of urique wes sels that fished ineach area 3 otte vessels may fish in more than cre awa. Days=Days Fished.
Catch & effcet fiom Undefined beationws awe alocated to sperific fishing ares based on the dishibubion of vessek & cateh for defined awas .
Counts for ves sels forwlhich onlya phone-in meord exists ae allocated 4o fishing areas hased on the distribution of ves sels & catch for defined areas.
Estirnated vessels oolacted from irterview information are allocated to fisling amas based on the distribu iom of vessels for defined areas.
Expanded Vessels = Reported Wessels + Phore-in Vessels + Estimated Vessel . Expanded Days = Expanded Vessels x Days per Vessel,

OTHER inchades Supplemertdal catch + lost logh ook tomaze estirmates (53) and Trans—s hipenent toemage (1020 not weoceded in either saleslips or tiplog catch
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Appendix 2.5. Canadian albacore tuna jig-troll catch (tonnes), 1999.

Fisheries Péches et
I* and Oceans Océans Cana'd'ﬁ
1999 Albacore Tuna Catch Summary Report [Final]
| Morth & South Pacific Source Data |
Vessels | Unique 2 Reported Catch 3 Unigque Expanded
Source Submritting Vessels Ibs) it) Vessels Vessels
Triplogs 170 170 4722 815 2142 CAN 182 173
Salesdips 188 =0 930,314 445 usa 176 188
Hailz 161 o]
Estimated ]
238 5,703,129 2,587
North Pacific Vessels & Calch |
4
REPORTED Days Catch . ] : .
AREA Defined Areas Urndefined Areas per PeEr Phonedn” Estimated EXPANDED Other
FAQD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catch(lbs) (t) (t) Total
Bl MWPJ4C 5 85 9586 00 00 0 1700171334 02 016 5 31 103922 47
61 as a5 6 i i] a1 103,922 47 1] 47
E7 BC 162 1,574 900,084 oo oo u] 972 5718 E BB 518 174 1 B89 965543 438
A 164 1512 1604315 00 00 0 1105 8856 E74 524 176 1,945 17221689 731
oR 07 1796 1547806 00 00 0 1B78 8619 440 342 115 1927 1660887 753
Can w7 53180 00 0o ] 450 B953  0OF0 054 13 az STOYE 26
MEPIZ 13 &80 Ta005 00 0o ] B15 9876 053 042 14 aa a4777 38
MEP-OZ 253 514 483715 00 00 0 1772 9411 114 083 I 552 513,055 235
6T 5,853 4663714 1] a 5,250 5,003,807 2272 75 2,350
TTOCAL 18 337 37T oo oo 0 187211196 074 0.ss 19 3EZ 404 856 154
ECP-IC 7 o140 1356 00 00 0 2000 9546 029 022 g 150 144913 BB
ECP-OZ 10 80 §9202 00 0@ ] 001,150 044 0.32 11 o] 95,719 43
17 557 BO1,540 0 a 533 B45455 293 44 337
Subtotal E 495 5367100 0 a BOE3 575917 2E12 122 2,134
South Pacific Vessels & Catch |
4
REPORTED Days Catch ] . .
AREA Defined Areas Urnidefined Areas per PEr Phoneldn” Estimated EXPAHNDED Other
FAQD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catch(lbs) (t) (t)y Total
g1 SWPC 3 118 33EM@3 0.0 00 0 394025425 000 2,00 5 157 SE0048 254
81 118 336,009 0 1] 197 60,045 254 o 254
Subtotal 118 336029 i i] 197 SEO048 254 0 254
Total North & South Pacific Vessels and Catch
REPORTED
Catch D Catcl
Defined Areas Undefined Areas Total per por per _ EXPANDED T
Vess, Days Catch Vess, Days Catch Vess.Days Catch Vessel Vessel Day Vess. Catchilbs) () ft)  Total
Total 2206513 5703129 i} i} 0 2XMEB13 5703129 25323 30 862 238 6319265 25866 122 2,988
HOTES:

1 Total rmarmber of wess els subnathing sonwce infbnnation in calerd ar year (nosthem hemisphere) cr Hovernber 01 to Mawh 31 (sonthen hentsphes].

2 The no. cfurque vessels fishing. Trphbg vessels inchide vessels from sakslip sonrces where both triplog and saleshp wecors east for a vessel-trip.
Truque S aleship vessels mpresent vessels that onlysubmitted sakeslips and Urmnque Hals wpresent vessels that onby phoned in
Totalnmgue s aleslip vessels (500 15 partitioned irdo defined aea vessals (50) ard nidefived awea wessals (00,

3 Repored Catch represerts albacore catch athibuted to Tnique Vessels anly. Catch is based on s deslip catchweightwhere landing weords ecast. Ifsaleship data
are missing, then triplog catch is based on #fish x daily mean weight, cr (1 ahsent), weiglted mean aromal weight for area of cateh

=10 L =

Expanded Catch = Expanded Days x Catch perDay.

=)

data.

Repotted Vessals cormsponds to the ronvber ofurique wessals that fished ineach area 5 ome vessels mhay fish in move than cre aea. Days=Days Fished.
Cateh & effont fiom Undefined beshors ae allocated to specific fisling sres based on the distibution of vessel & catch for defined aeas.
Counts for ves sels forwlich onlya phone-in weecrd exists arwe allocated to fishing areas based on the distribution of ves sels & catch frr defined areas.
Estimated vessels collected fom ivterviewr infioernation ave allocated to fisling e based on the distibubion of vessals for defined areas.
Expanded Wessels = Raported Vessels + Phome-1n Wessals + Estimated Vessels . Exparded Days = Expardad Vessels x Days per Vessel.

OTHEE inchides Supplemertal catch + lost logh ook tormaze estirmates (78] and Trans-s lipment tormage (44 not recorded in either s deships or tiplog catch
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Appendix 2.6. Canadian albacore tuna jig-troll catch (tonnes), 2000.

Fisheries  Péches et
I* and Qceans Océans Canadﬁ
2000 Albacore Tuna Catch Summary Report [Final]
| North & South Pacific Source Data |
Vessels | Unique 2 Reported Catch = Unigue Expanded
Source Submnitting Vessels Ibs) i) Vessels Vessels
Triplogs 166 166 7 361 23 3,339 CAN 131 155
Salesdlips 184 37 1,330,446 B03 Uz 2 184 218
Hail= 205 38
Estimated 2
243 5,691,969 3,942
North Pacific Vessels & Caich |
4
REPORTED Days Catch . . c .
AREA Defined Areas Umndefined Areas per per Phoneln” Estimated EXPANDED Other
FAD DFO Vess. Days Catch Vess. Days Catch Vesse Day Vessels Vessels Vess. Days Catchilbs (1) ty Total
Bl MWPJC 10 280 380,030 oo 10 1109 2796173566 157 0.00 12 333 452134 205
61 250 330,030 1 1,109 333 452134 205 0o 205
E¥Y BC 131 988 7838453 06 34 23M TEl Ta88 24152 0.o0n 156 1,189 938,048 425
WA, 147 1,214 530,774 oy 41 2570 8§25 T252 2752 0.o0n 175 1,445 1,047 384 475
OR 161 4,325 5073556 05 147 14820 265211737 3014 0.o0n 192 5148 6042155 27TH
CAN 6 238 2362 oo 04 7 467 &40 1412 0.00 7 33 2810 1
U= 2 M 14,929 oo 04 44 14483 45 037 0.00 2 35 17,762 5]
MEP-IC g 178 4834979 oo 06 1442 22242772 150 0.00 1m M2 287 703 267
MEP-OC 15 192 335,063 041 07 1,045 10651586441 3.37 0.00 21 229 426004 193
67 6,065 7,617,150 24 22229 5291 9062366 4,111 77 4,188
7T CAS & B3 45 044 oo 02 131 1082 8927 112 0.00 T bk 2359 24
ECP-IC 7583 204572 oo 02 B14 TA7T39E849  1.H 0.o0 3 B3 250525 114
ECP-OC 3 4 25 oo oo 2 133 1389 0358 0.00 4 = 625 1]
7 122 256145 0 747 145 304,743 138 o 138
Subtotal 7367 8,253,325 75 M85 5760 98192454454 77 4531
South Pacific Vessels & Catch |
4
REPORTED Days Caich s . - .
AREA Defined Areas Unddefined Areas per per Phonedn - Estimated EXPAHDED Other
FAD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catch(lbs) () (g Total
& SWPIC 5 2080 414053 00 00 0 BIG7T1,3311 0400 200 5 345 590,095 13
81 209 414 159 ] ] 348 90,038 313 ] 33
Sulxotal 209 414059 1] 1] 345 590,095 313 0 33
Total North & South Pacific Vessels and Catch
REPORTED
Catcl D Catcl
Defined Areas Undefined Areas Total e po wet _ EXPANDED e
Vess, Days Catch Vess. Days Catch Vess. Days Catch Vessel Vessel Day Vess. Catch(lbs) (f) it) Total
Total 2027576 SGET354 1 25 24035 2037601 BE91489 42815 37 1143 243 10509341 4767 77 4844
NOTES:

1 Total mumber of vess els mbnothng soaws mfbamation in calend ar year (nothern henmisphare) cr Meowmnb ey 01 to Mach 31 (sontham hensphes).
2 The no. ofurique vessels fishing. Trplg wessels imchde vessels fiom saleslip souroes where both triplog and saleship woords edstfor 2 vessel-mp.
Trtque 5 alsslip vessels wpres ant vessels that only submitted saleshps and Trigue Hails wmpresert vessels that only phoned m
Tatalurmgue s aleslip vessels (37) 15 partitioned irto defined awa ves sels (536) and nrdefined area vessels (1)
3 Repored Catch represents albacowe cateh attibuted to Unique Vessels only. Catchis based on s aleslip catchweightwhere landing wmeards exdst. Ifsaleship data
are missing, then triplog catch is based on #fish x daily meanweight, or (if absent], weighted mean arvmial weight for area of catch

=1 O La =

Expanded Catch = Expanded Daws x Cateh per Day.
8 OTHEE imchudes Supplerertal catch + lost logh ook tarmaze estimnates (77) and Trans—s lipment tormage (01 not wecorded in either saleships or tiplog catchdata.

Reported Vessels conespords to the mumber of urique vessels that fished ineach area 5Some vessels may fish in more than ore ama. Days=Days Fished.
Cateh & effcet fiomn Undefined beshonms ae allocated to specifie fisling ares based on the dishintion ofvessek & cateh 5y defined awas.

Counts for vessels forwrhich onlya phome-in weord exists ame allozated to fishing areas based on the dishlbution of vessels & cateh for defined areas.
Estirated vessels colected from irtervies imformation are allocated to fisling aeas based on the distnbution of vessels for defined areas.

Expanded Vessels = Reported Wessels + Phone-in Vessels + Estimated Wessek . Fxpanded Days = Expanded Wessels x Days per Wessel.
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Appendix 2.7. Canadian albacore tuna jig-troll catch (tonnes), 2001.

Fizheries Péches et
I*I and Oceans Océans Canadﬁ
2001 Albacore Tuna Catch Summary Report [Final]
| Morth & South Pacific Source Data |
Vessels | Unigque £ Reported Catch 5 Unique  Expanded
Source Submnitting Vessels Ibs) t) Vessels Vessels
Triplogs 200 200 9541 245 4528 can 176 185
Saledlips 2m 36 1,781,132 03 Usa 207 A7
Hails x4 12
Estimated u]
248 11,322,378 5136
North Pacific Vessels & Caich |
4
REPORTED Days Catch . :
AREA Defined Areas Unidefined Areas per per Phonedn Estimated EXPAHNDED e
FAD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catchilbs) {§ (y Total
Bl hWRIC 7 169  BA85,0a3 oo 0o 0 241441307 0.36 0.00 T 178 733579 333
61 169  B9§ 053 1] 1] 175 733579 333 0 333
BT BC 176 1 669 1,459,549 oo 0o 1] 945 8743 .95 0.00 183 1,734 1,533 763 G496
WA 194 3303 32805824 oo oo 0 1703 89932 986 0,00 204 3471 3,447 B46 1 564
OR 169 3616 4195625 oo oo 0 240116141 558 0,00 178 3800 4412418 2001
CAN 18 110 127767 oo oo 0 611116135 04z 0,00 19 M6 134 264 61
us 3 B0 47 743 oo oo 0 2000 7957 015 000 3 E3 017 23
MER-IC 798 423133 oo 0o 0 137244533 0.36 0.00 71 449902 204
MEP-OCZ 16 151 316,604 oo 0o 1] 9.44 2 096.7 0.1 0.00 17 1549 332,702 151
67 9006 9,559,245 0 i 9,464 10360566 4700 70 4,770
TT CAS 16 235 230,073 oo 0o 0o 1483 59730 0.5 0.00 17 247 241772 M0
ECP-IC 5 99 66 545 oo 0o 0 19580 E7G62 0.25 0.00 5 104 70,352 32
ECP-OC 4 27 5516 0o 0o 1] E¥S 354 020 0.00 4 28 5949 4
7 361 305,538 1] 1] 379 32,074 146 0 146
Subtotal 9,536 10,562,569 ] [ 10021 11,4528 5175 70 5,248
South Pacific Vessels & Catch |
4
REPORTED Days Catch ) . : .
AREA Defined Areas Urnlefined Areas per Per Phonedn- Estimated EXPAHNDED Other
FAD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catch(lbs) (t) ) Total
& SWPJIC 4 1B 459509 00 00 0 420927296 000 000 4 16§ 459509 208
| 168 459,503 a i] 165 453,509 208 0 208
Suldtotal 1658 459,509 u] 1] 165 459509 208 1] 208
Total North & South Pacific Vessels and Catch
REPORTED
Catel D Catcl
Defined Areas Undefined Areas Total ber pet per _ EXPANDED T
Vess, Days Catch Vess. Days Catch Vess.Days Catch Vessel Vessel Day Vess. Catchilbs) (i) ft) Total
Total 2% 9704 11322378 0 O 0 236970411 322376 47976 41 1167 248 11574728 5388 70 5456
NOTES:

1 Total ronvber of wess els subaiting somwe indbmation in calerd ar year (motthem henisphere) or Hovender O to Mach 31 (southen hendsphei).
2 The no. efumque vessels fishing. Thplog vessels nchide vessels fiomm saleslip souroes where both tiplog and saleslip woowds eastfor a wessel-mp.

Tmque 3 aleslip vessels mpres ent vessels that onlysubmitted sakeslips and Urmque Hals wpresent wessels that onbr phomed in
Totalurigue s aleslip vessals (38) 15 partitoned ido defined aea vessals (535) ard nndefined atea vessals (0.

are pissing, then triplog catch is based on #fish x daily meanweight, or (if absent), weizlted mean amwmal weight for area of catch

=1 O Ln B

Expanded Catch = Exparded Diays x Cateh per Day.

Eeported Catch represerts albacom cateh atbibuted to TTnique Vessels anly. Catehiis based an s aleship catchwreightwhere landing weords esast. If saleshp data

Repotted Wessels cottesponds to the mamber cfurigue wes sels that fished insach srea 5Some vessels may fshin move than cve aea. Days=Days Fished.
Catch & effoet fivan Undefined beaboms ate allocated to specific fishing ares based on the distibation of vessel & catch for defined aess .
Counts for vessels forwhich onlya phone-in eeord exists ae allocated to fishing areas based on the distribntion of ves sels & catch for defined areas.
Estirnated vessels collected fioom irterviewr nfioemation ave allocated to fishing ates based on the distibuion of vessels for defined areas.
Expanded Vessels = Beported Vessels + Phone-in Vassals + Estimmated Vessel . Exparded Days = Exparded Vessels x Davs por Vessel.

OTHEER inchides Supplerental catch + lost logh ook tormage estivnates (700 and Trans—s lupenent tormage (0) not meorded ineither saleslips or triplog catch data.
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Appendix 2.8. Canadian albacore tuna jig-troll catch (tonnes), 2002.

Fisheties  Péches et
I* and Oceans Doéans Canadﬁ
2002 Albacore Tuna Catch Summary Report [Final]
| North & South Pacific Source Data |
Vessels | Unique 2 Reported Catch Unique Expanded
Source Submitting Vessels (bs) {t) Vessels Vessels
THplogz 1" 17 9,073,075 4116 CaN 124 135
Saledips 100 40 1,012 754 459 U= .a, 200 8
Hail= 217 19
Estimated 2
232 10,085,829 4,575
[ Morth Pacific Vessels & Catch |
4
REPORTED Days Cach . . .
AREA Defined Areas Undefined Areas per per Phonedn- Estinmated EXPAHNDED Other
FAD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catchilbs) (t) ) Total
E1  MWPJC =] 97 307196 oo oo o 1617 31670 0.54 000 7 106 334,858 152
61 97 307,195 ] ] 106 334,858 152 J 152
E7 BC 124 §23 770,30 AN i} SO0712246 1147 ] 135 EBE6 339664 351
A, 191 4443 5325052 00 00 0 232611936 1720 ] 203 45843 5504560 2633
ol 133 1,879 2745451 AN 0 1455133873 1135 ] 145 2157 2892672 1357
CAaR 15 126 37855 00 00 i} 85329442 135 ] 16 140 410,730 186
us 1 3 3178 00 00 i} 30010593 009 ] 1 3 3 464 2
MEP-IZ 3 14 14925 00 00 i} B33 7ass5 027 ] 3 21 16,269 T
MEP-OZ 11 137 104,961 00 0o 0 1245 7BE1 083 00d 12 148 114412 52
67 7338 9,340,723 1] 1] 7,998 10,181,831 46518 471 5,089
TT OCAS g 53 fa927 00 00 i} 95311852 054 ] 7 g4 TE22 35
ECP-IC 4 113 202447 00 00 0 232517316 036 ] 4 123 220677 100
ECP-OZ § 24 BRSZ 00 00 i} 363 2304 072 0.0d ] 32 TG4 3
17 20 279,056 1] 1] 219 304,184 1358 0 138
Subtotal 7 E3E 992975 1] 1] 8,323 10820573 4908 471 5,379
South Pacific Vessels & Catch |
4
REPORTED Days Catch . : .
AREA Defined Areas Undefined Areas per Per Phonedn” Estimated EXPAHNDED Other
FAD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catchlbs) (t) (ty Total
g1 SWP-IC 2 79 15§84 00 00 0 395020105 000 200 4 155 T 0T 144
81 79 155,854 ] ] 138 MT 08 144 ] 144
Subtotal 73 158854 ] ] 155 T F0G 144 a0 14
Total North & South Pacific Vessels and Catch
REPORTED
Catcl D Catcl
Defined Areas Undefined Areas Total p;' I:f’f mf " EXPANDED -
Vess, Days Catch Vess. Days Catch Vess.Days Catch  Vessel Vessel Day Vess. Catch(lbs) (1) {t) Total
Total 211 7715 10,085,529 a i} o M1 771510085528 47800 37 1,307 232 1113853 5052 471 5,523
HOTES:

1 Total rmmber of vessels mbnmuthing saimre infonmation in calend ar yvear (moethem hewisphere) cr Hoverrber 01 o Mawh 31 (southem henmspher).
2 The no. ofnmque vessels fishing. Tiplg vessels inchde vessels fiom saleslip souroes wheve both tiplog and saleship weoonds edstfor a vessel-tip.

TUrique S aleslhip vessels wpresent vessels that onlysubmitted saleslips and Umque Hails wpresert vessels that only phomed in
Totalurigue s aleship vessels (401 15 parihoned it defived awea vessals (400 and nidefived awea vessals (0.

Reported Catch repiesents albacote cach athribnted to Unique Vessals onby. Catchis based on s alsslip catchweizhtwhere landing weeoords exdst. Ifsaleshp data

are nussing, then triplog catch is based an#fish x daily meanweight, cr (i absent), weighted mean avemal weight for area of catch

=3 0h Ln oY

Expanded Catch = Exparded Days = Catch per Day.

data.

Feported Vessels comnesponds to the mnwmber cfumque wes sels that fished ineach area Some vessels may fshin more than cre atea. Days=Days Fishad.
Catch & effirt fiom Undefined beatiors ae dlocated to specific fishing areas based on the distribution of vessek & catch for defined awas.

Comnts for ves sals forwlich onlya phone-in weeord exists am allocated to fshing aveas based on the distrbaton of wes sels & cateh for defined aveas.
Estivmated vessels oollected fioom irderviewr information ave allocated to fishing aess based on the distrdn ion of vessels for defined aveas.

Expanded Vessals = Raported Vessels + Phone-in Vessels + Estimated Wessel . Expanded Days = Expanded Vessels x Days per Vessel.

OTHEE mehides Supplemental cateh + 1ost logh ook tormagze estivnates (471) and Trars-shipmernt tormage (1) not recomded in either s aleslips or tiplog catch
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Appendix 2.9. Canadian albacore tuna jig-troll catch (tonnes), 2003.

Bl s, b Canadd
2003 Albacore Tuna Catch Summary Report [Final]
| North & South Pacific Source Data |
Vessels | Unigque 2 Reported Catch 3 Unique Expanded
Source Submitting Vessels (bs) ) Vessels Vessels
Triplogs 185 185 14 G756 566 £ 656 Cah 114 125
Saledips 162 7 380,443 173 Usa 177 1585
Hails 173 1
E stitn ated 0
193 15,059,009 6.831
North Pacific Vessels & Catch |
REPORTED * Days Catch .
AREA Defined Areas Unilefined Areas per  per Phonedn Estirmte(lﬁ EXPANDED OﬂIEI'S
FAD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels \Vessels Vess. Days Catch(lbs) (§ (g Total
Bl MWP{C 5 2 737,539 03 EE 9935 3566235113 004 0.00 5 299 751,205 34
61 281 737,539 7 9,935 299 751,205 541 o 3in
BT BC 119 868 1192355 5.2 1985 16065 71513620 062 0.00 125 892 1214652 551
WA 172 2718 4350546 7.5 621 53143 154916007 0590 0.00 180 2794 44722068 2029
OR 157 4126 8135226 6.5 9421093587 257619536 082 0.00 1685 4241 52854966 3753
CAN 781 137438 03 12 18852  TA42672 004 0.00 7 52 140036 B4
MWEP-C 7 42 52895 03 10 70 58612432 004 0.00 7 43 53672 24
MEP-OC B 24 6,226 03 05 54 392 2570 003 0.00 5] 25 6,341 3
67 7,52913,915036 179 187445 8,047 14172872 6429 0 6,429
77 CAS 2 23 7,069 01 0.5 95 NMZ7 35 0M 0.00 2 24 7200 3
ECPIC & 46 189904 03 11 2558 56440005 004 0.00 ] 47 193423 83
ECP-CC 4 11 2% 02 03 3270 208 002 0.00 4 11 237 i
7 g0 197,205 2 2 B5E G2 200,559 =l 1] "
Subtotal 5,20014 549,781 187 200,037 5,429 15124936 6,561 0 6,861
South Pacific Vessels & Catch |
REPORTED ? Days Catch .
AREA Defined Areas Undefined Areas per PEr Phonedn ESﬁI‘I‘B‘lEﬂE EXPAHDED IHS
FAO DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels  Vessels Vess. Days Catch (lbs) (6 ) Total
71OWWCP4C 1 4 0 00 00 0 400 00 000 0.00 1 4 ] 0
™ 4 ] ] 1] 4 0 1] 1] 0
Sulstotal 4 1] 1] Ju] 4 1] 1] 1] 0
Total North & South Pacific Vessels and Catch
REPORTED
Defined Areas Undefined Areas Total G s Gt ExpaNDED T
Vess, Days Catch Vess, Days Catch Vess Days Catch  Vessel Vessel Day Vess. Catchilbs) (b t) Total
Total 134 8204 14 549751 5 187 200037 192 539115049818 75,384 44 1794 193 15124936 6861 0 6,861
HOTES:

1 Total ramber of vwess els mbrathng saire infhomation in calend ar vear (notthermn hemisphere) or Heowerrber 01 to Mawh 31 (sonthen hennsphere]).
2 The no. ofurique vessels fishing. Trplbg vessels inchde wssels fiom sakeslip sources where both tripleg and saleslip oo s edstfor a vessel-rp.
Urique 5 aleship vessels wepres ent vessels that cnly submitted sakeslips and Umque Hails wepresent vessels that only phoned in
Totalumgue s aleship vessels (7] 15 partitioned into defined area vessels (-1) and undefined ares vessels (2.

are nussing, then tripleg catehiis based on #fish x daly meanwreight, cr (i absent], weizlted mean aremal weizlt for avea of catch

=1 o La =

Expanded Cateh = Expanded Days x Catch par Day.

=]

Eeported Catch repiesents albaccore cach atbibated to Unique Wessels ondy. Catclhiis based om s aleslip catchoareightwhere landing wecords exast. Ifsales hp data

Eeported Wes sals conesponds to the mumber of urmque wes sels that fished ineach area fome vessels may fishin more than ore aea, Days=Days Fished.
Cateh & effoet fiom Undefined beatiors awe alocated to specific fisling aress based on the distbution of vessels & cateh for defined aress .

Counts for vessels forwlhich onlya phone-inecord exists am allocated to fishing areas based on the distribubion of wes sels & catch for defined areas.
Estivvated vessals oollected fiom irterview iformation ave allocated to fishing stexs based on the distribution of vessels for defined aveas.
Expanded Vessels = Reported Wassels + Phote-in Vessels + Estimnated Vassek. Exparded Days = Exparded Vessels x Days per Wessal,

OTHEER inchdes Supplamertal catch + lost logh ook toomaze estirmates (00 and Trars-shipment tormagze (00 notrecomded in either sakeslips or tiplog catch data.



69

Appendix 2.10. Canadian albacore tuna jig-troll catch (tonnes), 2004.

I* Fizsheries Péches et Canadﬁ

and Dceans Océans

2004 Albacore Tuna Catch Summary Report [Final]
| Morth & South Pacific Source Data |

Vessels ! Unigque 2 Reported Catch 3 Unigque Expanded
Source Subnitting Vessels bs) ) Vessels Vessels
Triplogs 203 203 16,514,523 7491 CAN 172 178
Saleslips 186 b 385 045 179 usa 202 208
Hails 217 7
Estimated ]

2M 16,909,563 7,670

[ North Pacific Vessels & Catch

REPORTED

Days Catch 7
AREA Defined Areas Undefined Areas per  per phonedn- Estimated® EXPANDED Other®
FAO DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catch(lbs) (f) ) Total
B1 MWPJC 3 E0 94172 00 00 0 20001585 0410 000 3 g2 97253 44
61 L=]0] 94172 1] 1] g2 97253 M 0 H
g7 B 1722088 2826734 00 00 o 1Ma713735 383 oo 178 2125 2919197 1,324
o 190 2274 300274 00 00 o 1Ma7r1398 B a0 196 2348 3099 447 1 406
OR 184 5005310475088 00 00 0 2718920838 602 a0 190 5167 10817 731 4907
CAN 11 34 E1,152 00 00 1] 30917985 036 a0 11 35 63184 29
MEP-IC 2 14 135 00 00 1] 700 888 o007 0ao 2 14 1,444 1
MEP-C & T2 3416 00 00 1] 9001,237.4 025 0.00 g 74 95 471 44
67 9455 16 459,092 1] 1] 4,764 16,937 474 7,710 o 7,710
77Can 1 1 100 00 00 1] 100 937 003 a0 1 1 103 0
ECP-IC 3 80 165979 00 0O 0 2B66720747 010 a0 ) 83 171408 78
ECP-OC 5 32 21,211 o0 oo 1] 64016003 046 000 ) 33 S2886 024
L 113 27289 1] 0 117 224397 102 o 102
Sulbtotal 9628 16,770 554 1] 0 94943 17,319,123 7 856 0 7,856
South Pacific Vessels & Catch |
REPORTED * Days Catch ;
AREA Defined Areas Undefined Areas per per Phonedn 3 Estin'n‘te-tla EXPANDED O‘tl'IEI'B
FAD DFO Vess. Days Catch Vess. Days Catch Vessed Day Vessels \Vessels Vess. Days Catchilbg) () (y Total
81 EWPJIC 1 E7 138mM4 00 00 0 70020745 000 000 1 &7 138014 63
81 E7 1394 1] 1] E7 139,014 B3 0 63
Sultotal 67 139014 1] 0 &7 135014 B3 0 63
Total North & South Pacific Vessels and Catch
REPORTED
Defined Areas Undefined Ar eas Total Coeh Doy Coth  expanDED T
Vess. Days Catch Vess. Days Catch Vess. Days Catch Vessel Vessel Day Vess. Catchilbs) (f) ft) Total
Total 214 36895 16,909,565 1] 1] 0 214 968516803565 7a0M17 45 1744 221 17455137 7418 o 7,919
HOTES:
1 Total mamber of vessels submithng sonwe infonration in calend ar year (northem hemisphere] or Noverber 01 o Mawch 31 (southern henasphee).
2 The no. of urique vessels fshing. Trplog wessels inchde vessels fiom saleship sourees where both tiplog and saleslip weoomds edstfor 2 vessel-hip.
Mique Saleslip vessels rmpres ent vessels that onlysubmitted sakeslips and Urique Hails mpresert vessels that only phoned in
Tatalurmques s aeslip vessals (11715 patiioned inbo defined atea vessels (117 ard undefined awea wessels (0.
3 Repored Cateh repiesents albacote cateh attribinted to Unique Vessels onby. Cateh 1s based on s aleship catchweightwhere lavding weecords exast. Ifsaleshp data
are miss ing, then tnplog cateh is based on#fish x daily mean-weizght, or (if absent), weighted mean aremal weight for area of cateh
4 Fepotted Vessels cotzesponds to the rmumber of urique wessels that fished ineach srea Joime vessels may fshinmore than ore area. Days=Days Fished.
Cateh o effort fiom Undefined beatiorns awe dllocated to specifie fishing ares based on the distrbutiom of vessek & cateh for defined awas .
5 Counts for ves sels forwlich onlya phote-in weord excsts awe allocated o fishing arveas based on the dishibation of ves sels & catch for defined aveas.
& Estimated vessels collected fiomm irterviesr irformmation ave allocated to fishing aex based on the distibmtion of vessels for defined arveas.
7 Expanded Vessels = Reported Vessels + Fhone-in Vassels + Eshmated Wassel . Erpanded Days = Expanded Wessels x Days par Vessel.
Expanded Cateh = Exparded Diays 1 Cateh per Day.
5 OTHEE inchides Supplemental catch + lost lagh ook tormaze estimates (00 ard Trars-shiprrent tonnage (00 not recorded in either saleslips or tplog cateh data.
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Appendix 2.11. Canadian albacore tuna jig-troll catch (tonnes), 2005.

Fisheries  Péches et
I*I and Oceans Océans Ca’nadﬁ
2005 Albacore Tuna Catch Summary Report [Final]
| Morth & South Pacific Source Data |
Veﬁﬁ_ﬂl_sl Unique 2 Reported Catch 2 Unique  Expanded
Source Subnitting Vessels (Ibs) t) Vessels Vessels
Triplogs 201 201 10403502 4719 CAM 195 201
Saleslipz 174 9 2391 562 114 usa 134 158
Hailz 207 3
Estimated 0
213 10,655,064 4,833
North Pacific Vessels & Calch |
4
REPORTED Days Catch . : .
AREA Defined Areas Undefined Areas per Per Phonedn - Estimated EXPAHNDED Other
FAD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels Vessels Vess. Days Catch(lbsg) (t) (ty Total
61 MWPAC A 55 24530 00 04 24 5457 4457 0 0.00 1 a6 24902 11
61 a5 24530 1] 24 a6 24 802 11 1] 11
67 BC 196 2,854 3473292 19 52 3444 1483171992 280 0.00 201 2940 3525931 1,599
W 144 1174 887,233 14 21 aa0 g0 735 2.06 0.00 147 1,193 900,679 409
OF 144 4004 SEO0G222 14 72 55599 275913990 206 0.00 147 40688 5691186 2582
CAN 19 4 53,251 0z o 65 24513872 027 0.00 19 45 68,240 30
MNEP-OC 21 252 430085 02 05 426 119117053 030 0.00 22 256 436,603 195
67 8,371 10,462,052 15 10375 5505 10,620,635 4517 0 4817
77 ECP-IC 1 1 I o0 oo 0 099 300 0O 0.00 1 1 30 0
ECP-OC 2 2 G5 00 00 0 099 340 003 0.00 2 2 69 0
L El =] a 0 3 99 1] 0 0
Subtotal & 42910 456 710 15 10,399 G564 10F45640 4529 0 4,529
South Pacific Vessels & Catch |
4
REPORTED Days Caich . : .
ARE A Defined Areas Unidefined Areas per  per Phonedn- Estimated EXPANDED Other
FAD DFO Vess. Days Catch Vess. Days Catch Vessd Day Vessels \Vessels Vess. Days Catch(lbs) () () Total
g1 SWPIC 2 111 157885 00 00 0 555014230 000 0.00 2 1N 157955 72
81 111 157,955 o 0 111 157,955 72 0 T2
Subtotal 111 157,855 1] 0 111 157955 72 0 T2
| Total North & South Pacific Vessels and Catch
REPORTED
Defined Areas Undefined Areas Total Cooh Dms Ch Expanpep .
Vess. Days Catch Vess. Days Catch Vess. Days Catch Vessel Vessel Day Vess, Catchilbs) (1) @) Total
Total 205 8540 10544565 2 15 10399 210 555510855064 50738 41 1245 213 10803595 4900 0 4,900
HOTES:

1 Total rommher of vessels subrmuthng souwee mfbrmmation in calend ar year (northem hevisphere]) cr Hoverber 01 to Mawh 31 (southern hermsphes).

2 The no. afnrmique vessels fishing. Trplog wessels inchide ves sels from saleslip sourees where both tiplog and saleslip weords edstfor a vessel-tip.
Tmque 5 aleslip wessels mpves ent vessels that onlysubnutted sakeslips and Urique Hails epresert vessals that coby phoned in
Totalurigue s aeshp vessels (¥ 15 partitiomed into defined area vessels (7 ard undefined amwa vessels ().

3 Eepored Catch represerts albaccee cabch athibuted to Unique Wessels anly. Catch is based on s dleslip catchweightwhere landing weecrds exdst. [fsales ip data
are missing, then triplog catch is based on #fish x daily meanwreight, or (if absent], weizhted mean wromal weight for area of cateh

=31 O La oY

Expanded Catch = Fxpanded Days x Catch per Day.

Eeported Vessels coresponds to the mumber ofurigue wessels that fished ineach area Sone wessels may fishinmore than ore aea. Days=Dayws Fished.
Catch & effiort fiom Undefined beatiors awe allocated to specific fishing ares based on the diskrlbution of vessek & catch for defined amas .

Counts for ves sels forwrhich onlya phone-in 1ecord exists are allocated to fishing areas based on the distnbubion of ves sels & catch for defined areas.
Estirnated vessels collected fivon hterviewr irforrmation arve allocated to fishing areas based on the distribn ion of vessels for defined areas.

Expanded Vessels = Reported Wessels + Phone-in Vessels + Estimated Vessek . Expanded Days = Expanded Wessels x Days per Vessel.

5 OTHER inchdes Supplemertal catch + lost logh ook tormaze estimmates (1) ard Trars-slupevert tonnage (0) not recomded in either saleslips or tiplog cateh data.
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Appendix 3. Albacore Relational Database Data Table Field Properties and Data
Structure — Field names, structure, data type and description, by data table.

3.1. Logbook Data — Table Triplog

# Field Mame Data Type Size Description P rimary Key Indexed
1 CPV# Mumber, Long Integer 4 Canadan Fizshing “vessl Number Yes (Duplicates CK)
2 TRipLoglD Autorlumber, Long 4 Trip Log 1D Mumber [illa]
|ritecer
3 Trip# Mumber | Intecer 2 Trip number for & spedic year [illa]
4 StarDate DatedTime 5 Startoftrip [ Mo
5 Year Tent 4 Fishing Year O ()
E Caplian'shame Text 45 Mame of vesssl Captain during the trip 1 Mo
7 CrewSize Mumber, Long Integer 4 Mumber of cresvmembers d [illa]
£ GearTyne Text 4 Type of gear used d Mo
9 DaysFished Mumber, Integer 2 MNumber of days spent fishing [ Mo
10 AreaFished Text 10 Using the Latitude and Longitude given, 1 Mo
Area Fizhed can be calculated
11 TotalFish Mumber, Integer 2 Taal fish offoaded according to saledip O Mo
12 TotalWeight Mumber, Integer 2 Taal weight offoaded saccording to [ Mo
=aledip
13 OficadingDate DatelTime & Datefizh were offioaded O Mo
14 PortCode Text 30 Port ish were offioaded O Mo
15 Buyer Tex 80 Buyer O Mo
16 Hail Text 15 Hail number O Mo
17 MatchingFishSlip YesMo 1 Haza matching Fish Slip O [illa]
18 Slip# Text 12 Fish sales dip number [ Mo
19 Plant Text 10 DFZ - Flant Mumber Code O Mo
20 Dataverfied YesMo 1 Haszthe data been verified? O Mo
21 ReceiptSent? YesMo 1  Hazackrowdedgement of triplog receipt O [illa]
heen =ert?
22 Merified? YesMo 1 Hasthiztrip been checked? [ Mo
23 ImportlD Mumber, Long Integer 4 Archipelago TripHeaderlD O Mo
24 Comment hemo 0 Remarks assodated with thistrip O Mo
3.2. Logbook Data — Table CatchData
# Field Mame Data Type Size  Description P rimaty Key Incexed
1 TripLoglD Mumber, Long Integer 4 Trip Log ID Mumber Mo
2 CatchDatalD i?_Jlt.AtaNum keer, Lang 4 Catch Data (D Mumber Yes (Mo Duplicates)
Eher
3 Dste DatedTime 5 Dateof fizhing O Mo
4 HoursFished Mumber, Integer 2 Hours fished that day O Mo
S ImpodiD Mumber, Long Integer 4 TrpHeadedD for import puposes O Mo
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3.3. Logbook Data — Table CatchDataSets

# Field Mame Data Type Size Description F rimary Key Inclexed
1 TripLoglD Mumber, Long Integer 4 Trip Log ID Mumber Mo
2 CatchDatalD Murmber, Long Intecer 4 Catch Data 1D Mumber Yes (Dupicates OK)
3 CatchDataSetlD A toMumber, Long 4 Catch Data Sets 1D Mumber Mo
| nteger
4 Time DatedTime & Time ofsets O Mo
5 Latitude Texd g Start latitude O Mo
6 LatHemizsphere Text 1 ErterS oM O Mo
7 Longitude Text 3 Start Longitude O Mo
g LongHemisphers Text 1 ErnterE oWy O Mo
3 Fishing&rea Text 7 Fishing Area deternined by Latitude and O Mo
Longitucde
10 FAOAres Text 4 FAD Statizfical Areas determined by O Mo
Latitude and Longitude
11 Jigsleed Mumber, Integer 2 MNumber of igs used O Mo
12 WterTemp Text S Wstertemperaure in F O Mo
13 MumberOiF ish Mumber, Long Integer 4 Number of fish caught O Mo
14 AvchtotF ish Murmber, Long Intecer 4 Average weight of fish caught O Mo
15 OtherSpeceshlame Text 2 Mame of ather Species besides Albacare O Mo
Tuna that wes caught
16 Cther Specestumber Murmber, Long Intecer 4 Mumber of ather species caught O Mo
17 Rematks hetna 0  Remsaks onweather, feet, feet size, gc O Mo
18 Omit? YesMo 1 Omitthis record from catch analysis? O Mo
19 ImpoiD Mutmber, Long Integer 4 ThpHeadedD for import purposes O Mo
3.4. Saleslip Data — Table FishSlipHeader
# Field Mame Cata Type Size Description F rimary Key Inclexed
1 CFv# Mumber, Long Integer 4 Canadan Fishing Veszel Number Yes (Dupicates O
2 FishSlipgD AutoMumber, Long 4 Fish Slip 1D Mumber ‘ez (Mo Duplicates)
Integer
3 Vear Tex 4 Fishing Year O Ma
4 Slip# Text 12 Elip number O Mo
S TripMumber Mumber | Integer 2 Trp number for & specic vear O Mo
& Date DatesTime 8 DateofFish Slip O Mo
7 Fisherman'shlame Text F Fisherman Mame O Mo
G Buyetr'shame Text 81 Mame of Buyer O Mo
9 AreaOfCatch Text 7 Area of catch O Mo
10 CatchireaF &40 Text 4 Fa0 Statisical Areas determined by O Mo
Latitude and Longitude.
11 DaysFished Mumber | Integer 2 Mumbet of days fished O Mo
12 LengthOfTrip Mumber, Integer 2 Length oftrip O Mo
13 Gear Tex 3 DFQ - Gear Code O Mo
14 Plant Text 10 DFO - Plant bMumber Code O Mo
15 Company Text 4 DFO - Company Code O Mo
16 LandingStatus Text 3 DFO - Landing Status Coce O Mo
17 TotalWeight Mumber, Long Intecger 4 Tatal weight (bs)of Tuns O Mo
15 Total Walue Currency & Toaal amount paid for Tuna O Mo
19 Guality Text 10 Quality of fish O Mo
20 MatchingTrpLoy YesMo 1 Fish Slip has a matching TrpLog O Mo
21 Dataverified YesMo 1  Haszdata ertered been veried? O Mo
22 ImpodiD Mumber, Long Integer 4 Import tag for identification purposes O ves (Dupicates QR
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3.5. Saleslip Data — Table FishSlipData

# Field Mame Data Type Size Description F rimary Key Inclexed

1 FizshSlip=D Mumber, Long Integer 4 Fish Slip 1D Mumber Yes (Duplicates OK)
2 FishSlipDatadD A toMumber, Long 4 Fish Slip Data 1D Nunber Mo

Iriteger

3 SpecesCode Mumber, Long Integer 4 Fish Species O [illa]

4 SpeciesMame Text 25 Mameof Species O [illa]

5 SizeCode Text 10 Code for fish size O Mo

E DFOCode Mumber, Long Integer 4 DFO code O Mo

7 Pieces Mumber, Long Integer 4 Mumber of Fish O [illa]

8 Weight Mumber, Long Integer 4 Weight (k) of fish O Mo

9 DFOFomm Mumber, Long Integer 4 DFOFonn Code O Mo
10 PricePerPound Currency § Ex-wessel price per pound O Mo
11 Walue Currency 8  Ex-vesseldollar value O [illa]
12 ImpotiD Mumber, Long Integer 4 Import tag for identi ficstion purposes O wes [(Dupicates O

3.6. Hail Data — Table VesselFishingYears

# Field Mame Cata Type Size Description F rimary Key Inclexed
1 WesselD Mumber, Long Integer 4 “eszel ID Mumber Mo
2 FishingYears Text 4 The year a vessel fished tuna bassd on O [illa]

infarmation received by F &0 (e.g. trip log,
sales dip, fishticket, record from other
agency, phonedn toF &0 &t fart of
sEazon, etc).
Calledin YesMo 1 Thizmeansthat the vessel O Mo
ownerfoperator called in to say that they
wouldd ke tuna fishing, or for 1993, they
completed & questionnaire stating thet
they fished albacore in 1993,
DateCalledin DatedTime G Datevessel called in [ Mo
TripLog YesMo 1 & check meansthat FA0 has & minimum [ Mo
of one Trip Log on file for that vesssl
M umber 0T Hplogs Mumber, Long Integer 4 The number of THp Logs F&O has for [0 ves [(Dupicates O
that vessel forthat yvear.
FishSlip YesMo 1 Acheck means that F&0 has a minimum [ Mo
of one Sales Slip (Fish Ticket) on file for
that wessel.
Mumber2fFishSlips Mumber, Long Integer 4 Listz howemany Fish Slips F 20 has for O ves [(Duplicates Ok
thiat vessel forthat vear.
FizhingearD Autorumber, Long 4 Fishing Year D Mimber [itla]
| ritecer

[}

h =

[=1]

-1

o

w

3.7. Supplemental Data — Table SupplementalData

# Field Mame Data Type Size Description F rimary Key Inclexed
11D Autamumber, Long 4 Record D O ves (Duplicates QK]
Integer

2 Wessel Text 292 vessel name O i

3 VRN Mumber, Long Integer 4 eszel regdration number Mo

4 Year MNumkber, Integer 2 “earof catch Mo

S AddToTotalCatch Mumber, Single 4 Supplemental catch to add to tatal O Mo
landings

E AddToUSCatch Mumber, Single 4 Supplemental catch toadd to .S, O Mo
landings only

7 Mewfotd Cdch Mumber, Single 4 Tatal landings incuding supplem ental O Mo
catch

8 Newd otadUSCatch Mumber, Single 4 Taal US landngs including O Mo
supplemental catch

9 Comment Text 100 Comments azsodated with this record O Mo

10 Updaed CatedTime 8 Date of update O Mo
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3.8. Trans-shipment Data — Table Transhipments
# Field Mame Data Type Size Description P rimary Key Indexed
1 “ear Tex 4 Catch vear (3
2 FAO&es Text 7 FAQ area whers transhipments were Mo
abtained
3 Tonnage Mumber, Long Integer 4 Transhipmerts from this F A0 area in O Mo
metictonnes
4 Updde CatedTime & Dateof update O Mo
2 Comment Text 293 Remarks O i
3.9. Estimated (unreported) Vessels Data — Table UnreportedVesselCount
# Field Mame Cata Type Size Description F rimary Key Inclexed
1 Year ’ Text 4 Fishing vesr Mo
2 Hemisphere Text 5 Fishing locstion Mo
3 Unrepotedvessels Mumber, Long Intecer 4 Mumber of vessels O [illa]
4 Updde Date/Time 5 Dateof update O Mo
2 Comment Text 232 Commert assocated with this recard O Mo
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Appendix 4. Albacore Relational Database Lookup Table Field Properties and Data
Structure — Table field names, data field properties, structure, data type and
description, by lookup data table.

4.1. Area Codes — DFO Fishing Areas — Table CatchAreaOrder

# Field Mame Data Type Size  Description P rimaty Key Inclexed
1 CatchOrder|D AutoMumber, Long 4 Record 1D Yes (Mo Duplicates)
Integer
2 Catchirealrder Mumber, Long Integer 4  DFO Catch Area =oit seguence [ Mo
3 Catchlrea=hort Text 7 DFO Catch Area abbrevisted (ex BC) 1 Mo
4 Catchirealong Text 25 DFO Catch Area (ex. British Columbia d Mo
waters)
5 FAOAresShort Text 4 FAD Cach Area abhreviated (ex 671 1 Mo
6 FAOArealong Text 25 FAQ Cach Area (ex. Mortheast Pacific) d Mo
7 FAOQAresrder Mumber, Long Integer 4  F&OQ Cach Area sort seguence [ Mo
4.2. Area Codes — FAO Fishing Arcas — Table FAOAreaQOrder
# Field Mame Data Type Size Description F rimary Key Inclexed
1 FAQCachOrderlD A toMumber, Long 4 Record ID Yes (Mo Duplicates)
Integer
2 FaoCdchireaOrder Mumber, Long Integer 4  F &0 Cach Area sort seguence O Mo
3 FaOCdchireaShort Text 4 FA&O Cach Mrea abbreviated (ex. 67) O Mo
4 FAOQCachirealong Text 25 FAQ Cach Area(ex, Mortheast Pacific) O [illa]
4.3. Buyer Codes — Table BuyerInformation
# Field Mame Data Type Size Description F rimary Key Inclexed
1 BuyerlD Autablumber, Long 4 Buyer Information 1D Mum ber Yes (Duplicates QR
Integer
2 Buyer Teux 20 Mame of Buyer (Company) [ Mo
3 Contact Person Test 30 Personto contact &t Company O Mo
4 Address Text 45 Address of Company O Mo
5 City Tex 3 City of Company O Mo
B ProvinceStde Tex 4 Prosince o State of Company O [itla]
7 PostalCode Tex 8 Postal Code of Company O Yes (Duplicates QK
§ ApCode Tex 15 US Postal Code O Yes (Duplicates QR
9 Telephore Teux 14 Tdephone number of Company [ Mo
10 Fax Test 14 Fax number of Company O Mo
11 Motes hemo 0 Comments relevart to Buyer (altemate O Mo
contact, etc)
12 LagtUpdated Date/Time 5 Whenthe Buyer was last updated O Mo
4.4. Port Codes — Table OffloadPorts
# Field Mame Data Type Size Description F rimary Key Inclexed
1 FPortiD AutoMumber, Long 4 Offiosding Poit 1D Mumber Yes (Dupicates QK
Integer
2 PortCode Text 5  Codeto describe off oading ports O ves (Mo Duplicates)

3 OfficadingPort Text 3 Mame of offloading port O Mo
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4.5. Vessel Codes — Table Vessellnformation

# Field Mame Data Type Size Description F rimary Key Inclexed
1 WessellD AutoMumber, Long 4 “eszel ID Mumber Mo
Integer
2 CPv# Mumber, Long Intecger 4 The unigue Canadian Fishing Vesse| Yes (Mo Duplicates)
number assigned by F&0
3 VesselMame Text 30 The name ofthe vessel as provided by O Mo
the cwnerioperstorto F &0 through the
Yeszel Licensing Unit.
4 HomeP ort Text 2 “ezszel Home P ot O Mo
S RadioSign Text 10 The radio call sign perosdded by the weszel O Mo
owier foperator .
& Regigration# Text 15 The unique Canadian Yessel registraion [ Mo
number assigned by the Canada
D epartment of Transport.
7 Licence Text 10 Type of Fishing Licence O Mo
& Grossva Mumber, Double & GrossVdume O Mo
9 GRT Mumkber, Double 8 “esszel Gross Registered Tonnage (GRT) O Mo
in metrictonnes. Estimate of the Gross
Metric Tonnage of Yessd from
Conversion Takle.
10 QaLen Mumkber, Double g “esszel overall lengthin metres, d Mo
11 Breadh Text 10 Alao called Beatm . Vessel width inmetres. [ Mo
12 Depth Text 10 “essel dratt in metres [ Mo
13 Hull Text 10 “eszszel hull maerial: steel (STL), O Mo
fibreglass (FBGS), wood 0AND0D)
14 EngineHP MNumber, Double 8 Horzepower of the veszel's main engine. O Mo
15 Prop Text 10 Propulsion O Mo
16 GearCode Mumkber, Double g Type of Fizshing Meathod or Methods O ves [(Dudicates O
17 CompanyMame Text 40 Company Mame O Mo
15 Salutation Text 2 Zalustion O Mo
19 Onwnerlast Text 3 Owener Mame O Mo
20 Cranerfirst Teuxt M OwnerMame | Mo
21 Address Tex 1 Address O Mo
22 City Text W City O Mo
23 Province Text 2 Prosince O Mo
24 PogtalCode Text 7 Podal Code O vves [Dudicates Ok
25 Telephore Text 15 Telephone Mumber [ Mo
26 Fax Text 15 Fax Mumber O Mo
27 Email Tex 20 E-mail Address [ Mo
25 Comments fdemo 0 Comments sssodated with this vesszel [ Mo
29 Currertlylicens=dUs YesMo 1 Yeszifthe vesselis currently licensed & 1 Mo
has fizhed inthe LS. (with teo
exceptions (Freeland and Melville)
30 TriplogReceptSent YesMo 1 Owner has been sent an O Mo

acknowtedgement of receipt oftriplogsy
[deared annually)




