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EXECUTIVE SUMMARY

Workshops focusing specifically on the reduction of sea turtle, marine mammal, and seabird
incidental catch (i.e., bycatch) in longline fisheries have recommended the need for standardized
data collection procedures employed by fisheries observers onboard commercial longline fishing
vessels (Anon. 2003; Donoghue et al. 2003; Food and Agriculture Organization (FAO)
1998/1999a/1999b; FAO and BirdLife International 2004; Inter-American Tropical Tuna
Commission (IATTC) 2004; Long and Schroeder 2004). However, these reports lack sufficient
detail regarding what these standardized data collections should be.

The development and implementation of data collection standards for longline fishery observer
programs is challenging at many levels. First, there is the lack of detail in the recommendations
regarding what data collections need to be standardized. Second, observer programs worldwide
have diverse objectives that may make standardization seem unfeasible or unwarranted. For
example, if bycatch monitoring is not the primary objective of a given observer program,
increasing observer data collection responsibilities regarding seabirds, sea turtles, and marine
mammals may be seen as infringing on the ability of an observer to collect data for a program’s
primary objectives. Finally, instituting the use of consistent data fields at the observer program
level may impact long-term data series, add to database management costs, and increase time
required for observer training. Despite these challenges, there are benefits to standardizing
certain aspects of observer data collection procedures for longline fisheries. Information
collected consistently could improve global assessments of the impacts of longline fisheries on
bycatch species, and facilitate research to develop gear modifications or changes in fishing
practices to reduce bycatch.

To facilitate research and analysis of factors influencing bycatch of marine mammals, sea turtles,
and seabirds in longline fisheries, a workshop was organized to develop “best practices” in
observer data collections. The workshop was held in conjunction with the International Fisheries
Observer Conference, November 8-11, 2004, in Sydney, Australia.

The objectives of the workshop were to:

e Share information on current data collection practices and methodologies (i.e., why
are certain variables collected, which variables are collected, and how are they
collected by observer programs worldwide).

e Solicit information from data users on variables that are critical, preferred, optimal,
or not important to facilitate research and analysis to reduce bycatch of protected
species.

e |dentify data not being gathered systematically that might facilitate research and
analysis to reduce bycatch of protected species.

e Coordinate with observer program staff to understand data collection limitations.

e Recommend best practices for observer data collection in longline fisheries that
would facilitate research and analysis to reduce bycatch of protected species, in the
form of a prioritized list of variables and consistent procedures.

e Establish a network to continue to develop, refine, and implement best practices.
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Prior to the workshop, two web-based surveys were developed and distributed to observer
program managers and data users worldwide. The objectives of the survey were to ensure broad
input from researchers and observer program staff who may not be able to attend the workshop,
and to provide a base of information from which to focus discussions during the workshop. At
the workshop, participants discussed the results of the surveys and need to develop best practices
for observer data collections.

Critical and preferred variables were identified, based on the responses provided by data users
in the pre-workshop survey and discussions by workshop participants. The list of variables
represents “best practices” that should be included in the collection of longline data by fisheries
observers (Table 1). The workshop participants generally agreed with the list of variables
identified as critical or preferred by data users in the pre-workshop survey, but in some cases
other variables were added to the list based on further discussions at the workshop.

Table 1: Best Practices--Recommended minimum variables to be collected in all longline fisheries.

Gear Type Fished Category Variables

All Temporal Date gear was deployed

Start time of gear deployment
End time of gear deployment
Date gear was retrieved

Start time of gear retrieval
End time of gear retrieval

Pelagic Spatial Latitude at beginning of gear deployment
Longitude at beginning of gear deployment
Latitude at end of gear deployment
Longitude at end of gear deployment
Latitude at beginning of gear retrieval
Longitude at beginning of gear retrieval
Latitude at end of gear retrieval

Longitude at end of gear retrieval

Demersal® Latitude at beginning of either gear deployment or
retrieval

Longitude at beginning of either gear deployment or
retrieval

Latitude at end of either gear deployment or retrieval
Longitude at end of either gear deployment or retrieval

Pelagic Physical and Sea surface temperature

Environmental Depth fished at beginning of gear deployment”
Depth fished at end of gear deployment”

Depth of bottom at beginning of gear deployment
Depth of bottom at end of gear deployment

Demersal Sea surface temperature

Depth fished at beginning of gear deployment®®
Depth fished at end of gear deployment®

Depth of bottom at beginning of gear deployment
Depth of bottom at end of gear deployment
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Gear Type Fished Category Variables

All Vessel and Fishing Unique vessel identifier

Unique observer identifier

Vessel length

Total number of hooks deployed

Direction of haulback

Target species®

Bait species

Bait condition (live/fresh/frozen/thawed, whole/cut)
Autobaiter used? (if used, also record bait efficiency)
Weight of added weight (if used)

Direction of gear retrieval

All Gear® Groundline/mainline length'
Branchline/gangion length
Distance between branchlines
Hook size?

Hook type

All Catch Total catch, actual or estimated (number and/or weight)
Catch by species (humber and/or weight)

Observed effort (total number of hooks observed
during retrieval)

All Mitigation Measure/ Presence of any type of deterrent used or required to be
Deterrent Device used, and how it was used
All Bycatch Species identification

Number of each species captured

Type of interaction (hooking/entanglement)
Disposition (dead/alive)

Description of condition/viability of the animal upon
release (if released alive)

@ Demersal gear fished on the bottom is stationary, thus collecting data on either where gear is deployed or retrieved is sufficient.
® In some observer programs, fishing depth is derived from the sum of the floatline/dropline length and the branchline/gangion
length.

¢ For demersal gear, depth fished should also be collected it if is different than bottom depth.

9 Target species may be derived in some programs from the catch composition.

¢ Although >50% data users responding to the pre-workshop survey identified these 5 gear variables as critical or preferred,
workshop attendees were reluctant to identify specific gear variables for inclusion as best practices, instead noting these will vary
by fishery depending on bycatch species and regulatory measures in place. Emphasis was instead placed on standardized
definitions of terms and data collection methods.

f Groundline/mainline length is rarely an exact measurement, due to the length of the line. Instead it is either derived (by
multiplying distance between floats by number of floats), estimated by the observer, or reported by the vessel.

9 Hook size is often reported by the vessel or provided by the manufacturer rather than measured by the observer.

Optimal data specific to bycatch species was identified by data users in the pre-workshop survey
and workshop participants. They recommended the following variables and material be
collected when possible:
e Collection of whole carcasses (seabirds) or parts/biopsies (sea turtles and marine
mammals)
Photographs and species identification forms
Age (as derived from collection of teeth or other samples)
Sex (observed, or blood sample/biopsy dart if cannot be observed)
Size of animal (type of measurements vary by species, and may be limited to an estimate
of total length if animal is not boarded)
e Time and location of capture of bycatch species within the set (although there may be
constraints on the precision of these variables)
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Systematic sightings of protected species around gear during gear deployment/retrieval
Tags (presence/absence, attached prior to release)

Evidence of depredation on catch (by marine mammals or other species), including
species of fish damaged, description of type of damage, photographs of damaged fish,
and number of fish damaged.

Data variables considered not important for data collection were not discussed in detail at the
workshop, as there were very few responses in this category. The lack of responses indicating a
particular variable was not important made interpretation of the survey results difficult and
subject to potential bias.

When incorporating these best practices into observer data collections, workshop participants
recommended that each program should:

Establish a process for periodically reviewing and prioritizing data needs, in coordination
with data users. Priorities may be set according to fishery-specific data needs, but should
incorporate broader priorities where possible.

Clearly communicate data collection priorities to all stakeholders.

Establish and disseminate metadata for observer databases that describe each variable
collected, how it is collected and when data collection methodologies change, why it is
collected (long-term operational vs. short-term research project), and the level of
precision of measurements.

Identify which variables are or can be derived from other variables; consider eliminating
collection of variables that can be derived from other variables.

Ensure the use of standard and objective definitions and data collection methodologies.
Clarify when data are “reported” (by the vessel) as opposed to “measured independently”
(by the observer).

Strive to meet data collection needs while keeping observer health and safety a priority.
Keep informed regarding current bycatch reduction research and emerging data needs to
support research.

Workshop conveners and participants believe that the workshop was a success, but was only a
first step toward implementing best practices in observer programs globally. Workshop
participants recommended that next steps should include:

Dissemination of the results of this workshop to all observer programs and data users,
and to Regional Fisheries Management Organizations (RFMOs).

A follow-up assessment of how well recommended variables are being incorporated into
observer program data collections, including those programs that may not have been
represented in the initial survey or at the workshop, as well as programs that are involved
in bycatch reduction research.

The establishment of a longline working group, or use of new or existing listservs, as a
vehicle for sharing information and further developing best practices in sampling design,
data collection methodologies, and observer training.

Development of best practices for observer data collection to facilitate research and
analysis to reduce bycatch of protected species for other gear types (such as purse seine,
trawl, and gillnet).



In conclusion, workshop participants recognized that decisions regarding the incorporation of
these best practices would necessarily be made at the program level, but that these decisions
should be informed by consideration of data needs to facilitate bycatch assessments and research

on protected species bycatch on a global scale.
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STATEMENT OF PROBLEM
I. Need for Standardized Observer Data Collections

Global fisheries harvest has reached an annual plateau of about 80million metric tons, of which
approximately 8% is incidental catch, or bycatch (FAO 2004a). Incidental catch is defined as
any species caught but not retained during normal fishing operations and may include target and
non-target fish as well as invertebrates, marine mammals, sea turtles, and seabirds (Hall 1996;
Alverson 1999). Although the incidental catch of marine mammals, sea turtles, and seabirds is a
small component of global catch biomass, this inadvertent capture has been shown to
significantly impact some populations (Rojas-Bracho 1999; Spotila 2000; Weimerskirch and
Jouventin 1987). Protected species exhibit high adult survival, delayed maturity, and various
fecundity strategies and traits rendering a population sensitive to even 1% or 2% increases in
adult mortality (Wade 1998; Tuck 2001; Crowder 1994). Although fisheries may not be the
primary cause of some population declines, reducing mortality of protected species caused by
fisheries is a management control that can have a positive impact.

Workshops focusing specifically on the reduction of sea turtle, marine mammal, and seabird
incidental catch in longline fisheries have recommended the need for standardized data collection
procedures employed by fisheries observers on board commercial longline fishing vessels (Anon.
2003; Donoghue et al. 2003; FAO 1998/1999a/1999b; FAO and BirdLife International 2004;
IATTC 2004; Long and Schroeder 2004); however, these reports lack sufficient detail regarding
what these standards, or best practices, should be.

For example, the highest priority recommendations from a technical workshop focusing on sea
turtle catch included the establishment of minimum standards for data collection for observer
programs and to characterize all existing longline fisheries, re-analyze existing data, identify data
gaps, and prioritize efforts in those areas (Long and Schroeder 2004). The Inter-American
Tropical Tuna Commission (IATTC) recommended, as a short-term measure, to standardize data
collection systems for longline vessels, including information useful for identifying factors
affecting sea turtle bycatch (IATTC 2004).

Several projects devised to monitor and reduce seabird bycatch in fisheries were identified for
joint development among the South American nations represented at a workshop to implement a
National Plan of Action for Seabirds in those countries. These projects included: improved
training of observers; standardized methodologies for bycatch monitoring research, and
assessment; and improved mitigation methods and devices (FAO and BirdLife International
2004).

Unlike sea turtles and seabirds, Donoghue et al. (2003) provided more detail regarding
information to be collected in order to assess the scope and nature of marine mammal
depredation of longline gear (bait and catch). They recommended observers collect the
following:

e Details on depredation, predators and their behavior such as:
o Did depredation occur? If so, at which stage of operation?



o Could depredation be attributed to a particular predator category (e.g., cetaceans,
sharks, squid, bony fish, etc.)?

0 On what basis was the predator identified (head only, tooth marks, etc.)?

0 Were marine mammals observed in the vicinity of fishing activity?

e Vessel, operational and environmental variables such as:

o0 Vessel description and operating procedures
Total catch — number and weight
Time and latitude/longitude of set (beginning and end)
Number of hooks deployed
Other data relevant to Catch Per Unit Effort (CPUE)
Meteorological and oceanographic data.

O O0O0O0O0o

Donoghue et al. (2003) also recommended linking depredation and vessel characteristics (both
design and operational) to examine the reasons why different vessels within a particular fishery
often experience markedly different levels of depredation.

Implementation of data collection standards is challenging at many levels. First, there is the lack
of detail in the recommendations to standardize, as discussed above. Second, observer programs
worldwide have diverse objectives, and incidental catch monitoring may not be the primary
objective of a given program. Therefore, increasing observer duties regarding seabirds, sea
turtles, and marine mammals may infringe on the ability of an observer to collect data for a given
program’s primary objectives. Finally, adding additional data fields to be collected may impact
long-term data series, add to database management costs, and increase observer training time.
Despite these challenges, there are also immense benefits. Consistently collected information
would improve global assessments of fishing impacts on bycatch species and facilitate research
to develop gear modifications or changes in fishing practices to reduce bycatch.

1. Workshop Objectives

A workshop was held to initiate the development of best practices for the collection of fisheries-
dependent mammal, sea turtle, and seabird bycatch data in pelagic and demersal longline
fisheries. The workshop was held at the International Fisheries Observer Conference
(http://www.fisheriesobserverconference.com), November 8-11, 2004, in Sydney, Australia.

The objectives of the workshop were to:

e Share information on current data collection practices and methodologies (i.e., why are
certain variables collected, which variables are collected, and how are they collected by
observer programs worldwide).

e Solicit information from data users on variables that are critical, preferred, optimal, or
not important to facilitate research and analysis to reduce bycatch of protected species.

e ldentify data not being gathered systematically that might facilitate research and analysis
to reduce bycatch of protected species.

e Coordinate with observer program staff to understand data collection limitations.


http://www.fisheriesobserverconference.com

Recommend best practices for observer data collection in longline fisheries that would
facilitate research and analysis to reduce bycatch of protected species, in the form of a
prioritized list of variables and consistent procedures.

Establish a network to continue to develop, refine, and implement best practices.



WORKSHOP APPROACH

l. Pre-Workshop Surveys

Prior to the workshop, two web-based surveys were developed, one for observer program staff
and one for observer data users, in order to achieve several workshop objectives: share
information on current data collection practices and methodologies; identify variables that are
critical or optimal to research; and identify variables that are not being gathered. The use of pre-
workshop surveys also allowed for input from observer programs and data users who could not
attend the workshop and to focus discussions during the workshop. More details regarding the
surveys and the responses can be found in Workshop Presentations, Section I1I.

1. Workshop Format

The workshop was held on November 7, 2004, in conjunction with the International Fisheries
Observer Conference, November 8-11, 2004, in Sydney, Australia
(www.fisheriesobserverconference.com). The workshop had a combined presentation and
discussion format. During the first half of the workshop, the conveners outlined the objectives of
the workshop and provided brief overviews of bycatch reduction research and data collection
recommendations relevant to protected species (marine mammals, sea turtles, and seabirds).
This was followed by a presentation of the primary results of the pre-workshop surveys.
Following a discussion period, the workshop participants broke into smaller working groups to
discuss the results of the survey and validate the results against their own experiences. The
group then reassembled to review the work of the break-out groups and develop an overall set of
recommendations on best practices for data collection.

There were 42 workshop participants, including observer program staff, fishing industry
representatives, data users, resource managers, and observers, representing a broad diversity of
programs from around the world (the list of workshop participants is provided in Appendix A,
and the workshop agenda is provided in Appendix B).
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WORKSHOP PRESENTATIONS
I. Overview of Workshop Objectives

An overview of the impetus for the workshop was provided, which outlined the objectives of the
workshop and explained the format for the workshop.

The term “best practices” was chosen to be used as opposed to “standards,” as the objective of
the workshop was not to impose requirements on observer programs but rather to identify what
data collection practices currently work best for data users involved in bycatch reduction
research, and to identify specific variables and data collection practices that, if collected by all
observer programs, would facilitate global research in bycatch reduction strategies. It was
stressed that due to the limited time available for the workshop, the recommendations from this
workshop may benefit from further refinements in the future.

Several important issues were noted as beyond the scope of the objectives of this workshop, but
may be addressed in other venues:
e Observer data collections in non-longline fisheries that also have bycatch of protected
species (e.g., gillnet and trawl fisheries)
e Fishery-independent research needs
e Best practices in other fishery-dependent data collection programs (logbooks, VMS, effort
collection, etc.)
e Recommended bycatch mitigation measures
e Data needs in currently unobserved fisheries (although the recommendations identified in
the workshop may help to develop a template for data collections in unobserved fisheries).

I1. Overviews of Species-Specific Bycatch
Sea Turtles

Incidental Catch of Sea Turtles and an Overview of U.S. Involvement (Therese Conant, NOAA
Fisheries Service)

The U.S. has two pelagic longline observer programs monitoring tuna and swordfish fisheries in
the Pacific Ocean, one based in Hawaii and the other in California (CA). The Hawaii-based
program began in 1994 and observer coverage averaged approximately 4% of fishing effort until
2000. In 2001, sea turtle conservation measures were implemented; therefore, a higher level of
coverage was needed to adequately document effectiveness of those measures. The CA-based
program has maintained nearly 12% coverage since its inception in 2001. Prior to the
implementation of conservation measures, annual sea turtle catch in the Pacific was nearly 1,500
sea turtles per year (McCracken 2000, NMFS 2004a). Catch has dropped significantly
(100/year) since the measures were implemented (NMFS 2004a, NMFS 2004b).

In the Atlantic Ocean, the U.S. has observed the pelagic longline fishery since 1992 averaging
2.5% to 5% annual coverage (NMFS 2004c). Turtle catch estimates have ranged widely from



year to year (between 800 and 3,500) with high sea turtle interaction rates in the Gulf of Mexico
through the mid-Atlantic and Grand Banks (NMFS 2004c).

Although most sea turtle species interact with U.S. pelagic longline fisheries (with the possible
exception of Kemp’s Ridley turtles; Lepiochelys kempii), two species are of most concern:
leatherback (Dermochelys coriacea) and loggerhead (Caretta caretta). In the Pacific,
leatherback turtles have likely declined over 95% since 1980 (Spotila et al. 2000) and are likely
to become extirpated in parts of the Pacific. Loggerhead turtles have also declined in the Pacific
(74% to 86% since 1980) at key nesting sites in Japan and Australia (Kamezaki et al. 2003,
Limpus and Limpus 2003). In the Atlantic, leatherback turtles appear to be stable or increasing
at certain key nesting beaches (e.g., St. Croix, U.S. Virgin Islands), but extirpated from others
(e.g., St. John and St. Thomas, U.S. Virgin Islands) (NMFS 2004c). Loggerhead turtles appear
to be stable, but some subpopulations may still be vulnerable in the Atlantic (NMFS 2004c).

Due to concern for these populations the U.S. has implemented several measures to reduce
bycatch in domestic longline fisheries. The U.S. has implemented regulations to control effort,
mostly in the swordfish fishery, such as prohibiting shallow sets in areas of Atlantic and Pacific
Oceans. A tuna fishing closure also occurs in Pacific during certain times of year. In addition,
the U.S. has conducted and supported research on gear modifications to reduce sea turtle bycatch
over the last 3-4 years, finding that large (18/0) circle hooks and the use of different bait
combinations have been very effective at reducing sea turtle bycatch (Watson et al. 2004a,
Watson et al. 2004b). As a result, certain closed areas were opened as long as these circle hook
and bait combinations are used, although there is still a limit on effort, set depth, and the number
of sets that can be deployed.

International efforts to reduce sea turtle bycatch that are relevant to this workshop include:

e 2000 — NOAA Fisheries Service and the U.S. Department of State developed a strategy to
address sea turtle bycatch in global longline fisheries (Dean Swanson, NOAA Fisheries
Service, pers. comm.). The objectives were to quantify sea turtle bycatch and to share
bycatch data with the global community. Key to these objectives was the standardization
of data collection methods and the identification of critical data elements as well as the
development and implementation of solutions to reduce bycatch. Fora used to achieve
these objectives included the United Nations Food and Agriculture Organization (FAQO),
Regional Fisheries Management Organizations (RFMOs), and bilateral fisheries
discussions.

» February 2003 — NOAA Fisheries convened an International Technical Expert Workshop
on Marine Turtle Bycatch in Longline Fisheries (Long and Schroeder 2004). Nineteen
nations contributed to recommendations, including the following related to data
collection:

— Establishing standards for data collection through observer programs

— ldentifying minimum data elements

— Establishing regional and international fora for sharing and standardizing sea turtle
bycatch data.

* June 2003 — An IATTC Recommendation on Sea Turtles (C-03-10) encouraged all
Parties to collect available information on sea turtle interactions and bycatch. They also
convened a Bycatch Working Group to develop a 3-year program to include mitigation of



bycatch, biological research, and improvement of fishing gears. The Bycatch Working
Group recommended standardized data collection systems, including information useful
for identifying factors affecting sea turtle bycatch (IATTC 2004).

* November 2003 — The International Commission for the Conservation of Atlantic Tunas
(ICCAT) set forth a Resolution on Sea Turtles that encouraged Parties to collect all
available information on interactions with sea turtles, and sought the development of data
collection and reporting methods for the incidental catch of sea turtles.

* November 2004 — FAQ is convening a Technical Consultation on Sea Turtles in all
fisheries (all gear types). Prior to the consultation, an Expert Working Group convened
in March 2004 to review relevant information. The Expert Working Group has submitted
recommendations to FAO to consider during the Technical Consultation (FAO 2004b).
The Expert Working Group recommended implementation of reliable data collection on
fisheries/sea turtle interactions and where data collection already exists, efforts should be
made to improve quality and reliability (FAO 2004b).

In summary, there is significant international effort and interest in creating best practices for data
collection on sea turtle bycatch. This workshop is timely and needed because the best way to
facilitate the development of data collection methodologies is to look to observer program
managers, observers, and data users for input on best collection practices.

Estimating Turtle Bycatch from Pelagic Longline Fisheries Worldwide: Identifying Key Data
Elements (Rebecca Lewison, Sloan Freeman, and Larry Crowder - Duke University Marine Lab;
presented by Therese Conant, NOAA Fisheries Service)

Earlier this year, Lewison et al. (2004) published a paper calculating global estimates of turtle
bycatch from pelagic longlines. Funding for this research was provided by Pew Charitable
Trusts. The following is a summary of this analysis, focusing in particular on what key data
elements are necessary to be able to put this analysis into a real-world context.

The objective of this research was to use existing fishing effort data from the various fishing
commissions and the available and released bycatch data to generate bounded estimates of
cumulative bycatch, particularly for loggerhead and leatherback turtles, from the worldwide
pelagic longline fishery. The authors decided to take a global approach because it was clear after
some preliminary work mapping fishing effort and current estimates of turtle distributions that
both longline fishing vessels and the turtles are found across the world’s ocean basins.

Mapping pelagic fishing effort from the year 2000 showed that combined effort from tuna and
swordfish fisheries account for 1.4 billion hooks (see Figure 2 in Lewison et al. 2004), with the
majority of effort in the South Pacific, the South Central Atlantic, the Mediterranean, and waters
surrounding Indonesia and the Philippines. In terms of the available data, some type of bycatch
data was available from approximately 13 of the 40 nations that conduct pelagic longline fishing.
The data were in different forms — including raw data, data summaries, and surveys from
dockside interviews. Observer data coverage accounts for approximately 25% of the total
fishing effort based on reported fishing in 2000 (see Figure 1 in Lewison et al. 2004). Based on
the authors’ research thus far, 25% coverage may be one of the best cases of observer coverage
for a global, industrial fishery.



By overlaying the bycatch and fishing effort data and using several extrapolation techniques, the
authors obtained rough global estimates of 200,000 loggerheads and 50,000 leatherbacks
interacted with pelagic longline fisheries each year. Based on the variability in bycatch estimates
over space and time, they calculated interval estimates for each of the ocean basins. Given the
amount of observer data that was available for these calculations (25% of fishing effort), there is
uncertainty in these estimates. Better observer coverage is needed to understand what is
happening on the remaining 75% of the hooks that longline fisheries are deploying, as observer
data are the foundation for producing a more adequate assessment of bycatch.

Beyond the need for more observer coverage, there are some key data elements that are essential
to understanding what these bycatch estimates actually mean. The first data element that was not
standard across these data sets was species identification. In cases where this information is not
collected, the authors had to use crude distribution maps to infer what species of turtle was likely
to have interacted with the gear, had the observer recorded it. Having accurate species
identification is essential to be able to accurately interpret observer data.

The second data element is really a class of data — demographic data. To understand how
bycatch from any fishery is actually affecting a population, specific characteristics about which
individuals in the population are being caught must be known. These characteristics include the
size of the turtle caught (which is used as a proxy of age) and the sex of the individuals caught
(determined from blood samples). Other useful demographic data include nesting beach origin
or subpopulation the individual came from, which requires tissue or blood sampling.

Demographic data, though challenging for observers to collect, are critical to putting bycatch
estimates into a population context. Setting aside the issue of limited observer coverage and
subsequent uncertainty, if the bycatch estimates of 20,000 leatherbacks hooked or entangled in
the Pacific are accurate, the real challenge is to be able to understand what this means to
leatherback populations in the Pacific. The ultimate goal of this research is not just to know how
many turtles are hooked or entangled by pelagic longlines or any fishery, but to be able to
understand what this bycatch means to the turtle populations. The reason the sex of the
individual matters is obviously one of reproduction — if more females were taken than males,
then the population-level impact would be much greater. But why does the age of the individual
matter? (Keep in mind, the authors used size as a proxy for age.) The age of the bycaught
individual matters because of the population structure and life history strategy of sea turtles.

The different colored and different sized rectangles in Figure 1 (left) represent the number of
individuals in each age class — the bigger the rectangle, the more individuals. This means that
the leatherback population is made up of a large number of hatchlings, many juveniles, fewer
sub-adults, and even fewer adults. This indicates that adults make up a very small percentage of
the total population, maybe less than 4%. Like other long-lived animals, leatherbacks only
reproduce when they reach sexual maturity, which is relatively late in life, around 12 years old.

Given the population structure of leatherbacks, it is clear why knowing the age of the individual
caught is important to understanding the impacts of bycatch on the population. Changes in
survival or mortality of individuals from each age class have a differential effect on overall



population growth. To calculate this effect, a sensitivity analysis was performed. This analysis
for loggerheads and leatherbacks suggests that adults and subadults, although numerically few,
have a strong effect on what happens to the overall population growth rate (Figure 1, right).
Although adults and subadults make a small proportion of the population, they have a
disproportionately large affect on population growth rates. Therefore, knowing how many of
these individuals may be caught as bycatch is critical.

Given this population structure,
why does age of bycaught individuals matter?

\ Adults 2 12) \

]

Relative influence on population growth
rate (Sensitivity)

Adults (and sub-adults)
* Small % of population
e Large effect on population growth

Figure 1: lllustration of relative proportion of each age class of sea turtles in population (left) and relative
sensitivity of each age class to bycatch (right) (from Lewison et al. 2004).

In addition to understanding the population-level effects of bycatch, a second important question
the authors were hoping to tackle is to understand whether there are links between bycatch trends
in time, space, and oceanographic features. In some respects, this is one of the holy grails to
bycatch research and management — the hope that there is a way to mitigate bycatch by
implementing technological improvements in fishing gear and practices and by regulating access
to ocean areas with a particular oceanographic profile that has been reliably associated with turtle
bycatch. Observer programs collect several of these oceanographic features (such as positional
data and sea surface temperature (SST)) and others can be derived from regional data sources,
such as satellite remote sensing. There has been some progress in identifying whether there is a
consistent link between bycatch patterns and oceanography, but this has been limited by the
amount of observer data available and the number of turtles that have been tracked by satellite
data.

The key data elements and requirements discussed here are not unique to sea turtles. There are
likely to be similar data needs for other vulnerable taxa, for example seabirds and marine
mammals. To be able to understand how fisheries bycatch is impacting a turtle population, we
need:



e Standardized bycatch data that includes identification to species of each bycaught
individual,

e Demographic data, including the age/size of the individual and sex;

e Oceanographic data, to determine if there are links between bycatch and oceanographic
features.

Given the global distribution of fisheries and pelagic populations, and the more recent
recognition that turtle bycatch is a global problem, the need for common data standards and data
elements has become even more important to ensure the long-term viability of these populations.

Marine Mammals

Overview of Incidental Catch/Interactions of Marine Mammals (Vicki Cornish, NOAA Fisheries
Service)

Marine mammals interactions with longline gear primarily take the form of depredation by
marine mammals on the bait and/or caught fish on longline gear. Marine mammals have been
observed to prey on the bait and/or catch and in the process either become fouled or entangled in
the line or ingest the hook. These types of interactions may result in serious injuries or even
mortalities to the marine mammal species involved. They may also result in significant fish or
gear loss to fishermen.

Marine mammal interactions with longline gear were the focus of a Workshop on Interactions
Between Cetaceans and Longline Fisheries held in Apia, Samoa, in November 2002 (Donoghue
et al. 2003). At the workshop, researchers noted that depredation on longline gear by marine
mammals is an increasing problem. Marine mammals seem to be interested in what is caught on
the gear, as fish caught on longline gear may represent a foraging opportunity for certain marine
mammal species. Workshop participants noted that depredation may result in loss of catch, loss
of bait, damage to or loss of gear, and loss of time spent fishing. All of this results in increased
vessel costs, so fishermen are highly motivated to find a solution to this problem.

The fisheries summarized in the Donoghue et al. 2003 report occur worldwide, and in some
cases the amount of fish lost as a result of such interactions can be quantified. The following is a
summary of some of the interactions noted (see Donoghue et al. 2003):

e Taiwan distant-water tuna/billfish fishery — Thirty to 60% of caught fish were estimated
to have been lost, presumably to depredation by killer whales although species
identification by fishermen was problematic.

e Brazil tuna/swordfish fishery — Depredation by both cetaceans and sharks were noted,
with fish loss greater than 50% in the southern region of the fishery, which can lead to
greater fishing effort and increased pressure on target fish stocks.

e Chilean artisanal toothfish fishery — Observers on fishing boats recorded depredation of
catch and gear damage associated with sightings of sperm whales, Risso’s dolphins, and
right whale dolphins, as well as entanglements of other small cetaceans. Attempts to deter
whales were unsuccessful and included the use of rifles, harpoons, and bottle bombs.

e South Georgia toothfish fishery — Catch rates reported by observers from the Commission
for the Conservation of Antarctic Marine Living Resources (CCAMLR) were lower when
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killer whales or sperm whales were present at haul back. Observations suggest that
sperm whales take whole fish off the line, leaving only the “lips” of the fish. Observers
also noted that some areas had higher interaction rates, suggesting the existence of “hot
spots.”

e Gulf of Alaska sablefish fishery — Fishery management actions that extended the fishing
season may have resulted in increased interaction rates with sperm whales. Sperm
whales were most commonly seen interacting with gear during the haul-back, and some
whales may be keying in on the noise made by the hydraulics as a cue. Catch rates were
observed to be 23% lower for sets that had evidence of depredation by sperm whales, and
fish loss may also occur but cannot be quantified. Fishermen have tried various methods
for deterring whales, including “dropping off” whales on competing vessels, hauling at
night, and stopping hauling and waiting for the whale(s) to leave.

e Western and Central Pacific tuna fisheries — A systematic survey estimated that 0.8% of
damaged catch was attributed to whales, and 2.1% of catch was damaged by sharks,
emphasizing the importance of collecting data on the type of fish damage and making
sure it is attributed to the correct species. Whales seemed to prefer yellowfin and bigeye
tuna, whereas sharks preferred wahoo, yellowfin and bigeye tuna, and various billfish.

Impacts of depredation on cetacean species are varied. The most significant are the hooking or
fouling of whales or ingestion of gear, which may cause serious injuries or mortality. Harm may
also be inflicted on whales by fishermen attempting to deter animals from gear (using rifles or
acoustic deterrents). Depredation on fishing gear may also alter normal foraging behavior of
cetaceans, and make them more susceptible to boat strikes and propeller wounds.

Cetacean depredation on longline catches causes harm not only to the cetaceans involved, but
also may have significant economic and environmental impacts. Economic impacts are
primarily due to loss of bait, catch, gear, time, and increased vessel costs associated with moving
to avoid whales or extended fishing trips to make up for lost catch. Environmental impacts are
primarily on the target species, and may be hard to quantify as losses due to depredation are not
accounted for in stock assessments. Depredation may also result in increased fishing effort by
fishermen seeking to make up for fish loss and/or damage.

Several of the participants at the Samoa workshop made statements pertaining to their
observations of depredation. They noted that fish damage due to cetacean depredation was
significantly different than damage attributed to sharks. Evidence of this can be seen by
examining damaged bait left on the hooks after haul back. Sharks leave small, circular bites,
while cetaceans tear flesh away or take the entire fish, leaving only heads or fish lips, or in some
cases nothing, which makes it difficult to quantify the level of depredation occurring. Workshop
participants felt that such interactions primarily occur during the hauling of the gear, while
several other participants suspected that the vessels themselves were acting as an attractant to
whales. Participants also noted that depredation was not always correlated with sightings or
activities of whales around the gear. Additionally, they expressed concerns about the difficulties
of identifying the exact species of animal engaging in depredation.

Various mitigation measures to reduce depredation by marine mammals were explored at the
Samoa workshop. Such mitigation measures included: using acoustic deterrents, such as seal
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scarers or tuna bombs, which participants noted as not being particularly effective; shooting at
animals, also not particularly effective and which could actually cause injury to marine
mammals; moving to a new fishing area; retaining bait and offal instead of dumping it
overboard; masking vessel noises so that vessels do not know when a haul is occurring; and
avoiding hot spots where depredation by marine mammals is known to occur. Additional
measures included delaying the setting or hauling of gear until animals have left the area, or
luring marine mammals away from the area and “dropping them off” on competing vessels.

The Samoa workshop participants outlined a set of priority data associated with depredation that
observer programs should collect. These data include better information on: fish depredation,
specifically when it occurs during the set, soak, or haul; suspected predator species (cetaceans,
sharks, squids, bony fish, other); the basis for predator identification (e.g., remains of the catch
on the gear, such as head only, and identifying features, such as tooth marks); and the number of
fish damaged. Photographs of damaged fish should also be taken. The collection of better
information on the nature and frequency of marine mammal interactions was also recommended,
including the: abundance of cetaceans at the time of set/haul; marine mammal species involved,;
nature of the interaction/injury (entangled or hooked); and condition (alive or dead) at release.
Other priority data needs were total catch (number and weight), spatial and temporal data for
set/haul, vessel description and operating procedures, fishing effort (number of hooks), and
oceanographic data and meteorological data.

An additional case study presented involved marine mammal interactions with the Atlantic
swordfish/tuna/shark pelagic longline fishery, operating off the east coast of the United States.
The Marine Mammal Protection Act (MMPA) mandates that Take Reduction Plans (TRPs) be
developed for strategic marine mammal stocks impacted by commercial fishing. In 1995, a Take
Reduction Team (TRT) was convened to address pilot whale takes (i.e., serious injury or
mortality) in the Atlantic pelagic longline fishery. A team of fishermen, environmental industry
representatives, scientists, and resource managers recommended several measures to reduce pilot
whale interactions with the longline fishery, including reducing fishing effort in areas where
interactions occurred (primarily in the mid-Atlantic) and reducing the length of the lines used. It
was also recommended that fishing vessels move after one interaction, alert other longline
vessels to the presence of marine mammals. Unfortunately, the effectiveness of these measures
is difficult to assess, and interactions are still occurring. NOAA Fisheries Service will convene
an Atlantic Pelagic Longline TRT in 2005 to reassess the situation, and explore further
mitigation measures. Data to support the TRT process include better information on the type of
interaction - specifically, if the animal was hooked or entangled, and, if so, where and how;
species involved; and biopsy samples to confirm species identification. Better guidelines are
also needed on what constitutes a serious injury.

One workshop participant noted a depredation study in which the species involved could be
determined from the marks left behind on the catch species. For example, short-finned pilot
whales leave a stringy mess, while false killer whales tend to leave nothing in the middle and
teeth marks on the side. Participants agreed that this type of research is useful in determining
what species are preying on the catch.
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Participants discussed whether or not individual marine mammals within a population are
causing problems, and if efforts are being made to tag individuals that are released alive from the
gear. Jan Straley, a sperm whale researcher in Alaska, is looking at individual markings and
hydrophone recordings of the sounds made by sperm whales interacting with bottom longline
gear to verify if the same individuals are more apt to interact with the gear.

Seabirds

Incidental Catch of Seabirds - Overview (Kim Dietrich, University of Washington, and Kim
Rivera, U.S. National Seabird Coordinator, NOAA Fisheries Service)

The declines of many seabird populations, predominantly Southern Hemisphere albatrosses and
petrels, have been linked to longline fisheries (Weimerskirch and Jouventin 1987, Cuthbert et al.
2003). Unlike sea turtles, no global estimate of seabird incidental catch has been attempted —
annual estimates have ranged between 100,000 to nearly half a million or more. Difficulties
encountered have been a lack of observer coverage in longline fisheries and lack of information
regarding total effort (defined as total hooks deployed), especially for demersal fisheries. In
addition to effort, the catch of seabirds needs to be known to the lowest possible taxonomic
group in order to make an estimate of global catch. Observers (or fishermen) also need to collect
(or provide) information on variables to evaluate performance of mitigation measures.

On the management front, there are both international and national instruments in place. For
instance, as part of the FAO’s Code of Conduct for Responsible Fisheries, there are related
international plans of action (IPOA) for several fisheries issues and species groups of special
concern (FAO 1999b). The International Plan of Action for Reducing the Incidental Take of
Seabirds (IPOA-Seabirds), adopted by FAO in 1999, calls for longline fishery assessments to be
conducted. Member nations with incidental catch of seabirds should develop a National Plan of
Action (NPOA). NPOAs could include: data collection programs (e.g., onboard observers
collecting data on seabird incidental catch), prescribed mitigation measures, mitigation research,
outreach, and education and training. Of the 68 nations with longline fleets, only a few nations
have prepared NPOAs or implemented seabird catch reduction measures, either voluntarily or
through regulation. FAO co-hosted a regional South American workshop with BirdLife
International to promote the development of effective NPOAs in these countries. Although a
recommendation was made to standardize observer data collection methodologies, no specific
variables were identified (FAO and BirdLife International 2004).

Several international organizations and RFMOs, including CCAMLR and the Commission for
the Conservation of Southern Bluefin Tuna (CCSBT), have adopted seabird avoidance mitigation
measures or permit restrictions. Seabird resolutions have been issued by CCAMLR, the
International Commission for the Conservation of Atlantic Tunas (ICCAT), the Inter-American
Tropical Tuna Commission (IATTC), the Indian Ocean Tuna Commission (I0OTC), and the
Western Central Pacific Fisheries Commission (WCPFC). An international agreement to
conserve seabirds--Agreement for the Conservation of Albatross and Petrels (ACAP)--has
entered into force and provides a legal mechanism to address various threats to albatrosses and
petrels, including the incidental catch in fisheries (www.acap.aq).
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In the last 15 years a lot of research has been performed to assess levels of bycatch and to
develop and implement effective bycatch reduction (mitigation) measures. More than a dozen
studies evaluating factors influencing seabird bycatch have found a wide range of significant
variables. Several variables were consistently significant (e.g., time-of-day) (Duckworth 1995)
or not significant (e.g., wind speed and direction) (Reid and Sullivan 2003); however, a few were
equally significant or not significant (e.g., month, bait type) depending on the study (Cherel et
al., 1996; Weimerskirch et al., 2000; Garth and Huppop 1994). The latter are likely due to
differences in the types of information observers collected and how these variables were defined.
Due to this diversity in findings, in part due to lack of consistency in how data has been
collected, it is imperative that standards in observer data collections be developed.

I11. Overview of Pre-Workshop Surveys
Survey Methodology and Content

The process followed for conducting the pre-workshop surveys was outlined. Two web-based
surveys were developed, one for observer program staff and one for researchers who utilize
observer data or have potential to use the data collected by fisheries observers (hereafter referred
to as data users), in order to allow the conveners to gather input from observer programs and data
users who could not attend the workshop and to focus discussions during the workshop.

The surveys were developed and executed using Survey Monkey, a web-based survey instrument
(www.surveymonkey.com). The results of the surveys were provided by Survey Monkey as a
text file that was uploaded into a Microsoft Excel spreadsheet for data analysis.

The announcement for the survey was e-mailed to 25 observer program staff and more than 400
data users. Data user contact information was gleaned from published and “gray” literature as
well as word of mouth.

Observer program staff and data users were asked to respond to questions regarding a list of 250
data variables. Data variables were grouped by the following categories: temporal, spatial,
physical and environmental, vessel and fishing, fishing gear, catch, mitigation methods and
deterrent devices, and bycatch species (sea turtles, marine mammals, and seabirds) (see
Appendix C for complete list of variables included in the survey). The variables selected for
inclusion in the survey were extracted from publicly available U.S. and international observer
program manuals and included variables referenced by researchers in the literature.

Observer program staff were asked to respond to the following three questions for each of the
variables:
1) Whether the program collects the data variable
2) Whether the variable was/would be feasible to collect
3) If gear or equipment is required to collect a given variable, who provides the gear (the
program, the vessel, or the observer), and whether the program specifies what gear or
equipment should be used.*

! These latter two questions were not presented or discussed at the workshop, due to lack of time. However, the
complete results of the pre-conference observer program survey are available in Appendix C.
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Data users were asked several questions relating to their background (e.g., how they use observer
data, and which program(s)’ data do they use), and were asked to rank the list of 250 variables
into the following categories with regard to their research data needs and use:

Critical — Data variables that should be collected in all longline observer programs

Preferred — Data variables that they would like to have collected in all longline
observer programs

Optimal - Data variables that would be ideal if collected in all longline observer
programs (but probably could not be achieved in all cases)

N/A - Data not applicable to their research

Not important — Data that were not important to their research and that could be omitted
from data collections, or that could be derived by collecting other
variables.

Summary of Survey Responses

Observer Program Respondents

Responses from 15 observer program staff were included in the survey, representing 14 unique
longline observer programs from 6 countries (Australia, Canada, Namibia, New Zealand, South
Africa, and the U.S.) and 1 RFMO (SPC). Variables collected by CCAMLR’s Scientific
Observer sampling program, NMFS’ Northeast Fisheries Observer Program, and NMFS’ West
Coast Groundfish Observer Program were extracted from publicly available observer sampling
manuals and also included in the survey, bringing the total of unique observer programs
represented in the survey to 17.

Table 2 illustrates the area and gear type combinations represented in the survey by the observer
program responses. Each distinct area and gear type (pelagic vs. demersal) combination is
considered a separate response for the purpose of the survey, for a total of 24 sets of responses.
There are 12 responses from programs observing pelagic fisheries and 12 from demersal
fisheries.

Data User Respondents

A total of 43 data users responded to the survey. The respondents indicated that they used
longline observer data from 10 countries (Argentina, Australia, Canada, Chile, Ecuador,
Namibia, New Zealand, Peru, South Africa, U.S., and Venezuela), 1 region (Mediterranean), and
3 RFMOs (CCAMLR, CCSBT, and SPC).

Table 2 illustrates the countries/regions/RFMOs represented in the survey by data users. It
shows that there was fairly good overlap between the country or 