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Abstract

ParFish (Participatory Fisheries Stock Assessment), a recently developed fisheries assessment method, is
aimed at obtaining information on stock condition in situations where data are limited or completely
absent (Walmsley et al. 2005). The ParFish method has particular utility for small, artisanal coastal
fisheries and where fisher input into management is desired. ParFish can be thought of as a
management tool, potentially providing a starting point for obtaining consensus on stock status and
management action when previously unavailable and as a method capable of incorporating multiple
data types as well as fisher feedback into management. A workshop with the aim of furthering the
awareness of the ParFish stock assessment method among fishery biologists, managers, and other
interested persons, was organized at the 61°° GCFI by the NMFS, SEFSC and MRAG Americas. Some
twenty four scientists, managers, fishers, individuals from NGOs, and graduate students took part in the
Special Workshop.
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1. Background

Objectives

To date, the ParFish methodology has been developed and tested through a number of pilot studies
conducted on various fisheries throughout the world, including the Caribbean, East Africa and India. The
specific objectives of the GCFI Special Workshop were to:

e Increase awareness of the approach within the Caribbean region, where fisheries often lack the
necessary quantitative data to conduct more traditional forms of stock assessment.

e Provide more in-depth knowledge and understanding of the approach, from project planning,
logistics of data collection through to analysis of data and interpretation of results.

e Provide an opportunity to identify fisheries within the Caribbean region to apply the ParFish
methodology, particularly where co-management initiatives are considered.



Arrangements

Throughout the GCFI Symposium and Special Workshop new contacts and networks were established
that could utilize the ParFish approach. These included lobster fisheries in Venezuela, artisanal fisheries
within Guatemala, Belize and Honduras, and spawning aggregations in Colombia, for example.

2. ParFish Workshop

Welcome and introductions

The workshop was opened by welcoming all attending the ParFish Special Workshop. It was noted that
the attendees represented a number of groups including: fishery scientists, natural resource managers,
fishers, and NGOs. A general outline of the workshop agenda was presented (Appendix 1) noting that
the workshop would continue to build on the oral presentations given earlier during the formal
Symposium.

The two oral Symposium presentations included an overview of the methodology and the importance of
stakeholder participation within the ParFish process, and more technical details on the data analysis
using Bayesian statistics. These two presentations highlighted situations where the ParFish method
would be most useful, namely for small coastal fisheries and/or situations where classical fisheries
information is lacking. Existing case studies included: Turks and Caicos conch, Zanzibar multi-species
reef fish, India mud crab, and the currently ongoing Puerto Rico deepwater snapper. Also ongoing is the
Trinidad shrimp ParFish study recently begun during 2008.

The workshop provided additional details regarding the process, including logistics of carrying out the
project, which would facilitate scientists and managers in evaluating the method as a practical research
tool. During the Special ParFish Workshop, several presentations were given, all which dealt with more
in-depth aspects of the ParFish process. These presentations were directed towards operational
logistics of carrying out a ParFish assessment, including data collection and the development of two
types of questionnaire; stock assessment and fisher preference. The former is used to collect
guantitative information to estimate specific parameters used in the stock assessment model
(production and/or yield per recruit), whereas the latter is used to quantify the preference or ‘utility’ of
individual fishers to alternative management arrangements.

Overview

A brief review of the objectives of a ParFish assessment was given by Robert Wakeford, which included a
description of the six key steps involved in the process (Figure 1), and the utility of the methodology
particularly to small-scale coastal fisheries. The method has merit in situations where classical fisheries
data are lacking and when management needs information relatively quickly. It was noted that the
method has additional utility in providing guidance for improving data collection systems. The pilot
studies that have been carried out or are underway were also outlined.

Following the overview presentation, participants were invited to ask a variety of questions relating to
the method. These included the following:



Information requirements: What information is needed in order to conduct a ParFish
assessment and also how long would it take to carry out an assessment? A brief overview was
given of the two population models currently available in the ParFish software (production
model and yield per recruit), and the information requirements for each. The format of an
existing questionnaire from the Turks and Caicos conch ParFish pilot study was presented to
illustrate what questions were asked to conduct a stock assessment using a production model
(Appendix 2). It was emphasized that while scientific advice could be obtained only from the
guestionnaire, management action under these circumstances would be rational, but still risky.
The method recommends using the questionnaire to initiate data collection programmes, but
with the co-operation of the fishers. The typical duration of an assessment is between 6-12
months, although developing management options can take considerably longer.

Definition of stock boundaries: How do stock boundaries impact the method and the results
obtained? ParFish handles the definition of “stocks” in the same way as any other stock
assessment method. While a stock should strictly speaking be a closed population, a weaker
more realistic assumption which is adequate is that the population being exploited can be
managed as a single unit (i.e. fishing the population less results in an increase in abundance and
conversely fishing it more results in a decrease). However, if a fishing experiment is being
conducted as part of the ParFish assessment caution should be taken to undertake the
experiment over a relatively short time period to minimize impact of movement in/out of the
experimental area.

Data collection: How many interviews are needed to obtain reliable information? In general, it is
advisable to conduct as many interviews as possible within the logistical and financial
constraints of the assessment. Any sample less than 20 should be treated with the utmost
caution. However, it is recognized that even if all fishers are interviewed in small fisheries, the
sample size may be small, but represents the whole population. The software guards against
small samples by having a minimum uncertainty associated with all interviews.

IUU fishing (poaching): How does ParFish account for illegal or unreported catches? This aspect
relates to the ability to obtain information on the stock from all user groups and emphasizes the
importance of identifying and including all stakeholders at the start of the assessment. If
however, some amount of removals from unexplained sources is occurring this would have
some impact on the stock assessment results. Where information is available on the quantity of
removals, this can be considered in the procedure else sensitivity runs can be made based on
various management scenarios. Although the current models do not allow for it, it would also be
possible to include the amount of IUU fishing as a parameter, which could be estimated in the
same way as other parameters, through interviews.



Stock assessment questionnaire

Following the general review of the methodology and discussion of logistics attention was directed to
more detailed aspects of the ParFish process, including what basic information to collect and how to
conduct the interviews. A sample stock assessment questionnaire is given in Appendix 2. Following the
presentation, a number of interesting questions were raised during the discussion, including:

e Technological change and bias: How might the results be impacted from changes in
technological advances and from biases in interviewer response? Paul Medley noted that the
procedure deals with projections of relative changes in abundance and not in absolute numbers
except for a measure of the total current fishing effort. Past technological change would need
to be accounted for if historical data were used.

e Weighting factors: Is it possible to include information on fisher experience as a weighting
factor into the stock assessment? It was indicated that a weighting factor is allowed for in the
ParFish software, currently this relates to the number of years of experience in the fishery,
although any factor could be used. In sensitivity analyses, it was not found to make much
difference, but tends to undermine the participation element of the approach.

o Level of uncertainty: If the results of the assessment are based solely on fishers’ knowledge and
experience, one might expect the results to have a fair amount of uncertainty associated with
them — how useful is this? It was noted that the procedure is an educational one as well in that
if you do get large disparity between responses this indicates that as a whole the group do not
know the ‘true state’ of the resource. This result can further help the group and managers to
see that they need to incorporate sciences into the process to better help refine the result. In
addition, this scenario (of not knowing the true state) highlights the importance of recovery
time also. Clearly, convincing the fisher community it needs to co-operate with scientific data
collection is useful, but also shows that the stock assessment interviews themselves are of little
use. To counteract this problem, the preference interviews are used to identify the best
management option, even if results are unsure.

e Outreach and education: The discussion highlighted the need for all key informants in the
fishery and individuals involved in the stock assessment (i.e., managers, scientists, fishers, etc.)
to understand the questions being asked and to be involved in all phases of the assessment,
including development of the questionnaire.

Fisher utility (preference) survey

Ms. Suzannah Walmsley gave a presentation on carrying out the fisher preference survey and gave
examples of some of the participatory techniques developed to encourage fisher involvement and to
explain some of the concepts involved. This presentation was facilitated through the use of several
teaching aids. Participants were shown through the use of choice cards how they could select one



scenario relating to costs (fishing effort) and benefits (expected catch) over another scenario (Appendix
3). The choices (preferences) from each individual in the survey could then be used to develop a utility
function to determine their preference for likely outcomes from alternative management options. A
period of useful discussion followed the presentation and provided some interesting and informative
feedback from the attendees, which suggested how the fishers’ input could play a role in management
of their resources using this type of tool. During this time, a number of issues were raised, including:

e Number of interviews: Does the number of preference interviews have to equal the number of
stock assessment interviews? Paul Medley relayed that this was not a requirement of the
method nor do the preference interviews need to be conducted with the same participants as
the stock assessment interviews.

e Duration of interview: Much discussion took place concerning the amount of time the
preference survey took. Some participants thought the survey would require more time than
most fishers would allow, particularly at the end of a hard fishing trip and when the fishers were
most interested in getting their harvest to market. It was noted that in most situations, the
fisher preference survey would be conducted at a separate time from the stock assessment
interview and at a convenient time for the fisher to minimise disruption for them. One
participant asked if the number of fisher preference cards could be reduced from the current
number (about 17) to about 9. This could be done however a significant loss of information
would result. It was suggested that the optimal scenario was to organize a separate time to
collect the preference information.

e Future management options: It was noted that the collection of fisher preference data was
critical in the process of incorporating stakeholder information into future management. Thus,
researchers should make every effort to fully represent the stakeholder opinions on what levels
of catch and effort are acceptable by implementing the preference interview. The workshop
presenters again emphasized the need for early discussions with the stakeholders as to the
importance of the interviews and how the information could be used in management of
resources. This early work to build rapport between fishers and scientists could have large
benefits when and during conducting the subsequent surveys, both stock assessment and
preference. In addition, the efforts expended to develop buy-in at an early stage of the entire
process will contribute directly to the quality of information given by the individuals in both the
stock assessment interview and the preference interview.

e Fisher ‘buy-in’ to management options: How or what mechanism could be used to increase
‘buy-in’ for this component of the process? Paul Medley responded that if a consensus could
be arrived at relating to stock status, then the fisher preference survey could be one mechanism
to allow fishers to have a say in how they wish to deal with arriving at a target level of resource
condition. The utility or fisher preference interview phase of the process is a mechanism for
evaluating a variety of alternatives of arriving at a target level simultaneously incorporating



stakeholders into the process. Even if you have a very precise stock assessment, you still need to
decide what to do and that implies decisions involving preferences and trade-offs.

ParFish software demonstration

Paul Medley gave a presentation with the current version of the software, which utilizes the production
model. Another model that incorporates a yield per recruit model is also under development. A variety
of questions were posed during this session, many having to do with data input, analysis steps, and
result outputs. Issues discussed included:

e Benchmarks: Several participants asked whether standard resource condition benchmarks such as
Bcurrent/Bo, MSY, Byisy and Fysyare available in the ParFish software as model outputs. Paul Medley
indicated that there are a large number of potentially useful management outputs that can be
generated within the software. These standard indicators can be generated, depending on the stock
assessment model used. Due to the Bayesian statistical analysis, uncertainty in results is shown as
probability density functions (Appendix 4), and reference points are stated in probability e.g. the
percentage chance of a stock being overfished. This raises the possibility of having to reduce catches
to a very low level where there is high uncertainty, although this is an indication that more data are
required to reduce the uncertainty of the assessment.

e Scientific rigor: How is the method (‘short cut approach’) viewed by traditional stock assessment
scientists? Nancie Cummings replied that this issue was discussed in a recent meeting at the SEFSC
in Miami with ‘traditional’ stock assessment scientists, and they were interested in comparing the
different approaches, and also in using the ParFish approach for specific aspects of stock
assessment, such as catchability, . Paul Medley added that interviews are not ‘science’ but are a
way of making rational decisions when the science is lacking. ParFish can use as much science as is
available for the stock assessment, and complement this with interviews where data are not
available. In some stock assessment review processes, the review panel has to make a best guess at
particular parameters for the stock assessment. ParFish provides a better way of obtaining such
estimates — from the people who are intimately involved in the fishery.



Discussion

After a brief demonstration of the current ParFish software, the discussion that followed related to all
previous material presented. This was an opportunity for the participants to ask additional questions
relating to logistics of the process, information requirements, as well as provide input as to potential
problems which they may have concerns for if considering implementing in their respective areas.
Questions and comments that arose included:

e Multi-species fisheries — seasonal/ spatial distribution: How does one deal with species that
overlap? For example, the Belize attendee noted that there are 3 months of snapper fishing, 9
months of lobster and 9 months of conch. Paul Medley indicated that a target model must be
specified (e.g. logistic, yield per recruit, but it could be any model). In this situation where there
is a closed season, a model with a closed season can be fitted, and a Delury estimator could be
useful as an adjunct fishing experiment to provide information to the stock assessment model.
More preference information might be needed, for example, how much more do you prefer
lobster to conch? The more parameters involved, the more complex it gets.

e Multi-species fisheries — vulnerable species: The trap fisheries in both US Virgin Islands and
Puerto Rico harvest a number of species all considered currently at risk of overfishing. In order
to optimize the catch across the fishery and allow recovery, participants in the fishery may have
to forego catch in the short term. The use of the yield per recruit model with the ParFish
process could be useful in situations like this multi-species fishery.

Additional discussion took place on future of software and needs. These included further testing and
evaluating biases. A discussion on possible case studies also took place:

e The US Caribbean is already looking at deepwater snapper in Puerto Rico, and there are
opportunities in other fisheries such as grouper (some species such as yellowfin and tiger are
considered at risk), queen conch in St Croix, and parrotfish.

e InJamaica, the queen conch fishery is the most important in terms of volume and export value, and
ParFish could be used to complement the 17 years of catch-effort data that are available.

e South Atlantic US fishery has 70 species of snapper complexes with some catch and effort data, but
not enough for a SEDAR assessment.

e Small-scale fisheries in Guatemala, Honduras and Belize have limited data, and ParFish could be a
useful tool to incorporate with statistics and ecology.



Closing Statements

After the discussion several summary statements were made regarding the information presented
during the Special Workshop. These comments represented how the participants relayed how they
perceived the overall ParFish process as to the potential for success in their own situations and/or
further concerns or points considered noteworthy. Interest in the method was high. Results from the
pilot studies to date well illustrate the need to develop rapport between all stakeholders early in the
process in order to increase the buy-in from fishers and managers. Several mechanisms exist to achieve
buy-in, including outreach meetings among stakeholders, developing instructional flyers, videos, and
others. Also, early in the process large efforts need to be expended towards careful construction of the
basic stock assessment interview and subsequent utility interview. OQutreach and training workshops are
a necessity at this phase, in order to substantiate that all involved in the process are fully aware of the
information being requested. Information quality is integral to the stock assessment output and efforts
to achieve credible information cannot be minimized at this phase. Finally, the process is not meant to
provide a definitive answer but rather to provide a tool to build consensus on management actions. In
addition, the process provides a mechanism for increasing capacity within management and scientific
areas and can serve to educate stakeholders as to the importance in providing reliable information.

The hosts thanked the Workshop attendees (Appendix 5) for setting aside the time to participate in the
ParFish workshop. Many useful questions and points were raised during the workshop all of which will
aid in improving the ParFish process. Several photos were taken during the workshop also (Appendix 6).

3. Reference

Walmsley, S., Howard, C. & Medley, P. 2005. Participatory Fisheries Stock Assessment (ParFish)
Guidelines. Marine Resources Assessment Group Ltd, London, UK. 156pp.
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Figure 1: Steps in the ParFish (Participatory Fisheries Stock Assessment) Process.
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Appendix 1: ParFish Workshop agenda

08:30 - 09:00 Introductions and welcome

09:00-10:00 Background: ParFish methodology (Dr. Wakeford)

10:00-10:15 Coffee Break

10:15-12:00 Data collection: stock assessment and preference interviews (Ms. Walmsley)
12:00-13:00 Lunch

13:00-14:30 Data analysis: ParFish software and outputs (Dr. Medley)

14:30-15:00 General Discussion

15:00 Close
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Appendix 2: Example stock assessment questionnaire

Units of effort Days
(e.g. days fishing)

Units of catch Number of fish
(e.g. kg, numbers, baskets etc.)

Units of Time Lunar Month
(e.g. Calendar month, Lunar month, year)

Stock Assessment Interview

Effort and Catch Rates

1. For how many years have you been 33
fishing?

2. Which is your main gear, the one you | Handline
are most familiar with?

3. Normally, how many sets/hauls do -
you make in one unit of effort?

4. In each unit time, how many units of | 20 days
effort do you usually spend fishing in this
fishery?

5.  How many units of effort did you 240
actually fish this last year?

6. Normally how many unit catch do you | 15 fish Catch Category

catch in one unit effort?
A B C D

7. Over the last few years, has your
catch rate been about the same, declining | Decrease
or increasing?

8. If the catch rate has been changing:
In the same season last year, normally )
how many unit catch did you get in one 17 fish
unit effort?

9. If you were to fish in a fresh ground 30

(never fished before or like the old days),
normally how much fish do you think you
would catch in one day? (Get an 30
estimated range) Max

Min

12




10. If fishing were to stop tomorrow, how | 3 months
many months or years do you think it
would take for the fish stocks to recover
fully? ....or as close as possible to what it
was before fishing started

could be greater

just right
too much

11. Do you think the amount of fishing for
the size of the resource, is:

Constraints

12. What is the minimum unit catch in one unit 10 fish
effort you would fish before switching to an
alternative livelihood?

13. What are the minimum average units of catch in 20 fish

a unit of time you would accept before switching to
an alternative livelihood?

14. What is the maximum unit catch in one unit 400-500 fish

effort you could cope with your current gear?

15. What are the maximum number of gear you -
could haul / set in a unit effort?

30 days
16. What are the maximum units of effort you could 4

apply with your current gear in a unit time?

Other Gears

17. Other gears 1.

Sets / day (as for 3)

Usual effort (as for 4)

Days last year (as for 5)

Current Catch Rate (as for 6)

Catch Category

Maximum number of gear? (as for 16)
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Appendix 3: Example fisher utility preference survey card

Preference interview — binary tree for ranking scenarios
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Appendix 4: Example assessment output (for production model)

Probability Assessment

Mew Model Frequency Population Model Plot Help

Add Mew Model

Edit Model
Generate Parameter
Freguenc 5

Model Draws
3000 -

=o€ TCI Conch
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= Interview model
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“B I 0.542337288848706
“#x Binf: 12507753.4049623
B GoF: 0
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%% Diving Catch
&P Catch Effort Model

Figure Al: Example of ParFish software GUI used for data analysis
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Figure A2: Example of output generated from ParFish showing distribution of stock assessment

parameters and associated uncertainty (95% Cl)
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Appendix 5: Workshop participants

Participant

Contact Address

Email

Karl Aiken

Univ. West Indies,
Mona, Jamaica

Kaaiken2002 @yahoo.com

Lakeshia Anderson
IFREMER

Dept. Marine Resources,
Bahamas

lakeshiaanderson@bahamas.gov.bs

Patrick Berthon

Dept. Marine Resources,
Bahamas

pberthou@ifremer.fr

Jean-Luc Bouchereau

Universite des Antilles et de
Guyane,

Dept of Biology,

Pointe a Pitre, Guadeloupe,
FWI

Jean-luc.bouchereau@univ-ag.fr

Angela Collins FNC/FWRI Angela.collins@myfwc.com
Pablo Granados Dieseldorff | Texas ASM University pablogd@tamu.edu
USA

Libby Fetherston

Ocean Conservancy,
St. Petersburg, FL

efetherston@oceanconservancy.org

Oliver Guyader

IFREMER

oguyader@ifremer.fr

Marian Headley

CRFM Sec.

marenheadley@vincysurf.com

Joe Kimmel

NOAA Fisheries (NMFS)
St Petersburg, FL 33701

Joe.kimmel@noaa.gov

Brian Luckhurst

SWCRFA, ltaly

Brian.luckhurst@gmail.com

Loren McClanachan

Scripps Institute
Oceanography

Imcclena@ucsd.edu

Patrick McConney

CERMES,
UWI, Barbados

Patrick.mcconney@cavehill.uwi.edu

Jean-Francois Mongane

IFREMER Martinique
FIS, FWI

Jaques Moreau

IAIP
Toulouse, France

jmoreau@eusat.fr

Dwight Neal Friend of Nature dwightneal@gmail.com
Belize
Lihla Noori Virgin Islands Marine Advisory | Inoori@uvi.edu

Service

Center for Marine and
Environmental Studies
University of the Virgin Islands

Michelle Paddack

Simon Fraser University

Mijp12@sfu.ca
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Luis Rodriguez

Tec de Merida,

luis rdzgil@hotmail.com

Yuc, Mexico
Henry Valles Fisheries Department, Henri.valles@aelid.ht
Haiti
Ms. Nancie Cummings NOAA, SEFSC Nancie.cummings@noaa.gov

75 Virginia Beach Drive
Miami, FL 33149

Ms. Suzannah Walmsley

MRAG, Ltd.
18 Queen Street London W1J
5PN UK

S.Walmsley@mrag.co.uk

Dr. Robert Wakeford

MRAG Americas Inc.
10051 5th Street N, Suite 105
Petersburg, FL 33702

robert.wakeford@mragamericas.com

Dr. Paul Medley

paulahmedley@yahoo.co.uk
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Appendix 6: Photographs from the ParFish workshop
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