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ABSTRACT

The FAO/SPC Regional Workshop on Improving Information on Status and Trends of
Fisheries in the Pacific Region was organized jointly by the Secretariat of the Pacific
Community through its Coastal Fisheries Programme and FAO. Representatives from
eighteen countries/territories in the Pacific region were invited. With the overall objective of
facilitating the effective generation and use of fishery data and information for sound policy
development and responsible fisheries management, the Workshop reviewed the relevance and
adequacy of the existing national fishery information and data collection systems and
examined viable options to improve the quality of fishery data and information, which suit
specific settings of subregions (Melanesia, Micronesia and Polynesia) and are operational in a
budget and manpower limited situation.
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BACKGROUND

1. Knowledge of the status and trends of capture fisheries, including socio-economic
aspects, is a key to sound policy development, better decision-making and responsible
fisheries management. Adequate and reliable fishery information is also required validation of
fishery policy and for tracking the performance of fisheries management. Furthermore, there
has been a high level of public interest in terms of sustainable use of fishery resources and
there is an increasing need for relevant information to reach at community level.

2. The collection and analysis of fishery data is a costly, time-consuming and an effort-
intensive exercise. Fishery line agencies, which in many cases suffer from chronic problems
of budget and human resource limitations, often struggle to produce reliable information in a
timely manner. Poor quality of information creates a general sense of distrust on fishery
information among intended users (e.g. policy-makers and fisheries managers) which results
in non- or very limited use of fishery statistics. This would further lead to a situation where
low priorities/attentions are given to data collection activities. Thus a vicious circle of
problems is created, which continues to hampers effective fishery administration and
management based on the information.

3. Many fisheries in the Pacific region are typically characterized as multispecies/multigear
tropical fisheries, in which a large number of small-scale operations predominate.
Conventional data collection methods that are primarily designed to monitor large-scale
commercial fisheries in temperate waters may not be always adequate if applied to such
fisheries. The geographically scattered archipelago, coupled with high degrees of dependency
on aquatic resources among coastal communities, is another marked characteristic, which
illustrates spatial dispersion of fishing communities and diversity of their activities. This
poses additional difficulties in data collection in terms of logistics and data collection
methods. There are no easy and immediate solutions to deal with such difficulties associated
with fisheries in small island countries and to eventually end the vicious circle of problems.
Only continued and dedicated efforts could pave the way to lessen the problems.

4. Development or improvement of any fishery data collection system requires a logically
structured approach." The structured approach includes a sequential pathway, starting from
the understanding on “Why data are needed?”, through the clarification of data requirements
(What data need to be collected?) and the consideration of “How data will be collected?”.
Periodical review of these fundamental aspects of data collection systems (i.e. to validate
why, what and how) is important since data collection systems need to be responsive to the
dynamics of the fisheries sector as well as to the changing needs for fishery information.

5. FAO and the Secretariat of the Pacific Community (SPC) have been working on this
challenging task of improving the quality of fishery information through a series of joint
activities, which include:
e FAO Pacific Islands Regional Workshop on Fishery Statistics (Noumea, July 2001)
o SPC Regional Policy Meeting on Coastal Fisheries Management (Nadi, March 2003)
e SPC/WPRFMC/FAO Workshop on Fisheries Legislation and Community-based
Fisheries Management (Honolulu, April 2005)

e« SPC/FAO Training Workshop in Fisheries Management and Statistics (Nadi,
November 2004)

1 FAO. Guidelines for the routine collection of capture fishery data. FAO Fisheries Technical Paper 382. Rome, FAO. 1999.



6. This regional workshop was designed to be in line with these earlier activities as a part of
collaborative efforts between FAO and SPC for the improvement of fishery information and
improvement of fisheries management at large.

OBJECTIVESOF THE WORKSHOP

7. Overall objective of the workshop was to facilitate the effective generation and use of
fishery statistics and information as a foundation of sound policy development and
responsible fisheries management in the Pacific region. More specifically it was tasked to:

i) review existing national fishery information and data collection systems in the region,
taking account of critical aspects of the systems, namely: a) linkage with
policy/management objectives; b) institutional arrangement/coordination; c) data
collection strategies; and d) data collection methods as well as e) assessment of
small-scale (subsistence) fisheries;

i) examine viable options to improve the quality of fishery data and information, which
suit specific requirements of different sub-regions (Micronesia, Melanesia and
Polynesia) and are operational in a budget and manpower limited situation; and

iii) exchange of knowledge and experiences in designing and developing the fishery
statistics and data collection systems among participating countries.

ORGANIZATION OF THE WORKSHOP

8. The workshop was jointly organized by the FAO Subregional Office for the Pacific
Islands (under a regional project GCP/RAS/183/JPN: Support for improvement of statistics
on coastal and subsistence fisheries and aquaculture), FAO FishCode-STF Project? and SPC
Coastal Fisheries Programme.

Preparation

9. Prior to the workshop, a questionnaire survey was conducted to review and describe
national fishery data and information collection systems in a comprehensive and
comparative manner. The information obtained by the survey was compiled as “Country
reviews of fishery information and data collection systems” and was used as a working
paper for the workshop.

10. The country review report contains information on the following:

e General information related to fisheries includes the information that has
implications on fishery data collection (e.g. geographical characteristics of coastal
areas, administrative divisions and ethnicities, cultures and traditions of fisheries
communities).

e Structure of the fisheries sector is concerned with the description of structural
characteristics of the fisheries sector (national categories of fisheries), which includes
the information on major categories and sub-categories, target resources, fishing
methods and gears used, operational characteristics (fishing zones, landings and major
markets, etc.), size of fleet (if available) and existence of management measures/plans.

2 An FAO global project for improving information on status and trends of capture fisheries formulated under
the umbrella of the FishCode Programme “Assistance to developing countries for the implementation of the Code
of Conduct for Responsible Fisheries”.



e Fishery policy and management objectives are important information to determine
requirements of fishery information. The source of the information is also identified in
this section (e.g. fishery law, sector development plan, mission statement of fisheries
department, etc.).

o Status of statistical reporting consists of a) fishery statistics reported to FAO and b)
fishery statistics reported at the national level.

e Fishery information and data collection system describes key elements of the
system including: a) Objectives of fishery data collection; b) Main institutions
involved in fishery data collection; and c¢) Legislative framework for fishery data
collection. All the components of the system are categorized into three major subject
areas (offshore fisheries; coastal fisheries and post harvest) and described in a
standardized format; which encompass:

— Institution in charge.

— Scope of data collection.

— Type of monitoring.

— Mode of monitoring (routine, periodic or ad hoc).
— Time reference.

— Data source.

— Data unit.

— Strategy (complete enumeration or sampling).
— Population size.

— Collection method.

— Data management.

— Finance.

— Data items collected.

11. A preliminary regional synthesis and thematic comparative analysis of the national data
collection systems was conducted based on the information provided in the country reviews
and presented at the workshop as background for discussion.

Scope

12. The workshop addressed data collection on capture fisheries, both oceanic fisheries and
coastal fisheries in the Pacific. Aquaculture was not included since this important subsector
requires different approaches. Special emphasis was placed on coastal fisheries during
working group sessions while oceanic fisheries was given a lower priority as they are
considered to be well-monitored by regional fisheries bodies.

Strategies

13. Data collection in a budget and manpower limited situation: limited financial and human
resources allocated for data collection have been a common problem among countries in the
region and it is fair to assume that this problem would persist. Therefore the workshop
focused on practical approaches that can be implemented in a budget and manpower limited
situation rather than unrealistically seeking a solution for the budget and manpower problem.

14. Subregional approach: the workshop sessions include plenary discussion and working
group discussion to promote active participation of the participants. For working group
discussion, countries of the same ethnic and geographical subregion were grouped together
with the objective of effectively addressing the difference in cultures, customs and traditions.



PROGRAMME, VENUE AND PARTICIPANTS

Programme and venue

15. The Workshop was held at the FAO Subregional Office for the Pacific Islands (SAPA) in
Apia, Samoa, from 22-26 May 2006. The workshop agenda and timetable is given in
Appendix A.

Participation

16. Communication between information users and providers is essential for good data
collection/management, whereby information providers have a clear understanding of the
requirements of users while information users become aware of the limitations of the
information that need to be reflected in their decision making. In this connection, the
workshop invited two participants from each country, of whom one should be a senior
fisheries officer (representing the user of fishery information) and the other should be a
technical officer directly involved in fishery data collection (representing the provider of
information). A total of 30 participants from 18 countries/territories (American Samoa, Cook
Islands, Federated States of Micronesia, Fiji, French Polynesia, Guam, Kiribati, Marshall
Islands, Nauru, New Caledonia, Niue, Palau, Papua New Guinea, Samoa, Solomon islands,
Tonga, Tuvalu and Vanuatu attended the workshop. Participant list is in Appendix B.

OPENING OF THE WORKSHOP

17. Following an opening prayer by Pastor P. Pelenato, Mr Aru Mathias, Officer-in-Charge
of the FAO Subregional Office for the Pacific Islands (SAPA), on behalf of Dr Vili Fuavao,
FAO Subregional Representative for the Pacific, welcomed the participants and the resource
persons in the FAO premises. He introduced that at the sixth Meeting of FAO South West
Pacific Ministers for Agriculture, Ministers encouraged FAO to assist countries in
strengthening fisheries management by improving data collection in cooperation with regional
organizations as a basis for effective policy-making and management of fisheries and
aquaculture. FAO has been working with SPC in this direction and the Strategy for Improving
Information on Status and Trends of Capture Fisheries (Strategy-STF) is an important
instrument for this purpose. Mr Mathias stressed that this regional workshop is another
marked collaborative effort with SPC for improving fisheries information and management in
the region (Appendix C).

18. Mr Frank Magron, Reef Fisheries Information Manager, on behalf of the SPC Director of
the Marine Resources Division reminded the participants that SPC is committed to fisheries
information. Although most concerted effort by SPC has been with tuna fisheries statistics,
where SPC has a regional database and stock assessment programmes for over 25 years. With
the PROCFISH project, SPC has embarked on a strategic regional long-term effort to help its
members to develop quantitative information on coastal fisheries. He introduced that SPC is
in the process of developing a coastal fisheries statistics “model” aimed at helping countries
develop sustainable coastal fisheries and aquaculture monitoring systems at the national and
territorial level (Appendix D).

19. Mr Sala Fata Pelenato, Honourable Associate Minister for Agriculture and Fisheries of
Samoa, officially opened the workshop. He stressed the availability of fishery information is a
key to allow countries and regional organizations setting sound fishery policy and
management plans. Fishery data collected regularly are very useful for planning future



activities, in particular, for those subsectors that develop very rapidly such as game fishing
industry in the South Pacific. He mentioned that fish is an important component of the daily
diet for a great part of the population in Samoa and 72 percent of the fish consumed in Samoa
is supplied by fishers from the villages. Mr Pelenato also expressed his appreciation for the
support provided by FAO, SPC and USP in the fishery field and wished a successful meeting
(Appendix E).

REGIONAL AND INTERNATIONAL EFFORTSTO IMPROVE FISHERY
INFORMATION

Introduction of FAO FishCode-STF Project

20. Mr Alexis Bensch presented activities of the FAO FishCode-STF Project, which has been
designed to support the implementation of the FAO Strategy-STF. The Project places special
emphasis on the small-scale fisheries and promotes a methodological approach for the
improvement of fisheries data collection systems in the manpower and budget limited context.
It has also exerted efforts to develop inventories of fisheries, marine resources and data
collection systems as important steps toward the improvement of fisheries data collection
systems The availability of these inventories enables fishery planners and resource managers
to identify gaps and shortcoming in fisheries/resource monitoring and management and they
can also serve as valuable analytical tools for various purposes. Inventories of fisheries and
marine resources are being developed by mobilizing national and regional expertise with
technical guidelines provided by FAO. Participation to these inventories is also the entry point
to the Fisheries Global Information System (FIGIS) developed by the FAO Fisheries
Department. A number of regional fisheries bodies are using this system to report and share
information on fisheries resources under a partnership agreement (Fishery Resources
Monitoring System-FIRMS®).

Thefishery statistics compiled by FAO

21. Mr Luca Garibaldi of the FAO Fishery Information, Data and Statistics Unit (FIDI)
delivered a presentation on FAO fisheries statistics. He stressed the importance of FAO
fishery databases as they are the only source of comprehensive global fishery statistics. The
schedule for the yearly inquiry on fishery statistics, quality control and dissemination of data
were illustrated. The need to comply with internationally adopted standards (responsibility of
the flag State in reporting the data, data in live weight equivalents) was also reminded. The
tools made available by FAO (i.e. Western Central Pacific species identification guide and the
ASFIS* list of species) to facilitate the correct species identification and reporting were
presented.

22. Although the main purpose to collect fishery statistics remains for its use at national
level, assembling of national statistics in a global database provides the possibility of regional
and global analyses and trend studies. This was shown by the presentation of charts based on
capture fishery data by the Pacific countries as extracted from the FAO database.
Additionally, the use of data from the FAO database in the preparation of FAO publication
such as SOFIA?® and for various studies was illustrated.

% www.firms.fao.org

* The Aquatic Sciences and Fisheries Information System The species list is downloadable at
www.fao.org/fi/statist/fisoft/asfis/asfis.asp

5 The State of World Fisheries and Aquaculture (SOFIA), FAO Fisheries and Aquaculture Department's premier
advocacy document.



23. The delegates raised various questions on how data for aquarium fish and specific
products like giant clams should be reported to FAO. It was explained that aquarium fish
should not be reported as capture statistics but that data available on the trade (import-export)
of these live animals are included in the FAO Fishery Commodities database.

24. Concerning the giant clam and similar products, their reporting may look as rather
complex given that these species are cultivated to produce meat and the shell sold as an
ornamental product. In theory, the quantities produced for edible purposes should be reported
in live weight equivalents, applying a conversion factor if only the meat weight is available,
while the weight of the shell sold for ornamental purposes should be reported as one of the
species items included in the ISSCAAP® group “Pearls, mother-of-pearl, shells”. If the
reporting national correspondent would encounter difficulties in applying this procedure, it is
however requested to report additional informational on the data submitted (e.g. meat weight,
live weight, ornamental shells only, etc.).

25. While it is necessary to avoid duplication of effort through enhanced exchange of
information between FAO and regional organisations, it was also mentioned that the nature of
data submitted to the various bodies are different in term of level of aggregation and type of
data submitted. FAO recognized the need for acknowledgement of countries contributions and
emphasises the need of regular submission of data.

26. To the question about the quality assessment of information sent to FAO, it was
answered that it can only be done when a change of trend or anomaly highlight a possible
error. When this happens, the country is contacted to correct or validate data submitted. In
absence of reply or in the case of missing data, figures are estimated using data of previous
years, information provided for others species groups or additional aggregated data when
available.

27. A demonstration of a FAQ’s statistical software, FishStat+’, was performed to the
participants and copies of the software with capture datasets from 1950 to 2004 were
included.

Review of activitiesunder the FAO project GCP/RAS/183/JPN

28. Mr lzumi briefed on the ongoing 5-year regional project, GCP/RAS/183/JPN “Support
for improvement of statistics on coastal and subsistence fisheries and aquaculture” which was
trust-funded by the Government of Japan and informed of its completion in October 2006.
Under the project objectives and its planned activities, a series of regional workshops were
conducted in cooperation with the SPC Coastal Fisheries Programme. A study on assistance
in improving data collection/fishery statistics was carried out in selected countries (e.g.
Marshall Islands, Palau and the Federated States of Micronesia). He informed that reports of
the workshops and the studies were produced on completion of each activity and submitted to
the project participating countries as well as the donor country.

Case studies on the status of data collection in the Pacific

29. Ms Josie B. Perez, FAO consultant, presented the results of a study on fisheries statistics
and data collection carried out in the Federated States of Micronesia in September-October
2005. It was reported that fishery data collection had been conducted separately in the four

® International Standard Statistical Classification for Agquatic Animals and Plants.
’ Downloadable at www.fao.org/fi/statist/FISOFT/FISHPLUS.asp



states of the Federated States of Micronesia and the lack of communications, coordination,
harmonization and support between the national and state governments was a problem. The
participant from Federated States of Micronesia also pointed out that the lack of feedback to the
communities surveyed had resulted in lower willingness of communities to participate to
subsequent surveys. He clarified the reasons for recent reduction observed in data collection
effort in Federated States of Micronesia, which were: 1) termination of funding by the national
government due to the lack of response by states; ii) reticence of traditional communities to
contribute to surveys; iii) termination of financial support from the United States of America
under a Compact of Free Association. Nevertheless, one state is continuing socio-economic
surveys.

30. Ms Evelyn Perez of the Bureau of Marine Resources (BMR), Palau, delivered a short
presentation on data collection activities of BMR She reported that the organization structure
of the BMR is currently under revision with the objective to centralize the information
collected on fisheries. She noted that Geographic Information System (GIS) is now used for
data analysis. Palau is willing to disseminate the system to other countries in the Micronesia
subregion as well as at regional (e.g. SPC and SPREP®) and international (i.e. FAO) levels. In
this context, Palau expressed its interest to collaborate with FAO and SPC and requested
some assistance to harmonize information and improve reporting.

31. Following this presentation, the interest of the use of GIS was discussed. It was
mentioned that the geo-referencing of the information produced by a population census or
household surveys can provide useful information for the stratification of sample-based
studies and spatial extrapolation of data, although implementation of GIS requires
considerable technical expertise and human resource inputs. The regional PROCFISH project
run by SPC is collecting baseline geo-referenced information (coastline and LandSat-7
images), which is distributed to SPC members countries/territories. Fisheries related GIS
layers can be mapped on top of these baseline layers. It was suggested that the ongoing re-
organization of the BMR should be the occasion to revise the fisheries data collection
systems, starting with the definition of new policy and corresponding data requirements.

Review of planned activities under the SPC Coastal Fisheries Programme (CFP)

32. Mr Ueta Fa’asili, Coastal fisheries management adviser, presented the review of planned
activities under the SPC CFP based on CFP Work Plan 2006-2008. The activities have three
components with specific objectives.

33. Component 1 is for the reef fisheries with the objective of assisting governments and
administrations in the development of scientifically informed and socially achievable coastal
ecosystem management systems, including coastal living resource components of national
ocean policies. Component 2 is for aquaculture whose objective is a regional support
framework for economically, socially and environmentally sustainable aquaculture planning,
research and development by the Pacific Island governments and private enterprises.
Component 3 concentrates on nearshore pelagic fisheries, aiming the governments and
administrations to develop domestic nearshore commercial fisheries within a sustainable
ecosystem context. There are three components of activities to achieve these objectives,
namely, in-country assistance, capacity building and provision of information.

34. The in-country assistance will work with the national counterparts on various requested
areas such as: i) inshore research on finfish, invertebrate and socio-economic surveys with

® pacific Regional Environment Programme, which is headquartered in Apia, Samoa.



emphasis on how these contribute to the livelihood of the communities and how the
communities are affected by marine protected areas (MPASs); ii) development of national
fisheries programme specifically to enhance production like tilapia, improve the quality of
fish, fishing gears and methods, development of community-based fisheries management
(CBFM) programmes and assistance in institutional strengthening; and iii) development of
coastal fisheries legislations (Fiji, Samoa, Tonga and Tuvalu).

35. Capacity building will be done through regional training, national training and training
attachments. Provision of information will be attained through development of posters and
manuals, preparation of information sheets, publicity materials and newsletters.

36. In the open discussion, one question was raised on how the training activities will be
prioritized. The response to this question was that the activities cannot be prioritized since
each country has its own priority needs. Hence, SPC will make proposals and ask the
countries to respond. Whatever the outcome, SPC will then act on this training; however, the
funds should also be considered.

SPC’ s experience with dissemination of databases and associated softwar e for coastal
fisheries management and issuesto be considered

37. Mr Frank Magron, Reef Fisheries Information Manager, updated the participants on SPC
activities on dissemination of databases and associated software for coastal fisheries
management. Starting with the need of databases to ensure the conservation and usability of
collected data, he highlighted the complementary use of database management systems
(DBMS) and spreadsheets as well as the need of a front-end application to hide the
complexity of the database to the end-user performing data entry and retrieval. A quick
comparison of common DBMS showed that free “express” versions of large enterprise
editions are suitable for fisheries departments. SPC Reef Fisheries Observatory chose SQL
Server 2005 Express among them.

38. SPC releases a database along with a front-end called RFID for reef fisheries related
assessments following the PROCFish/C methodology (finfish, invertebrate and socio-
economic surveys) and is currently developing methodological manuals that will be
distributed with software/database. Participants were invited to provide some feedback on
their needs for types of surveys relevant to inshore fisheries management and not met by the
current application.

SPC-ComSec-UNU/FTP-USP Initiatives’ and itstraining programme

39. Ms Milika Nagasima-Sobey of the University of the South Pacific (USP) provided a brief
overview of the first consultative meeting to prepare the Fisheries Stock Assessment and
Fisheries Statistics training course to be conducted later in 2006 for Pacific Island fisheries
personnel. The discussion centred on the objectives of the course, a draft course syllabus and
the expected outcomes of the course. The main aim of the course is to provide the participants
with the theory and the “hands on” application of the analytical methods currently in use in
fisheries science. The format of the course will be lectures in the morning followed by
practical sessions in the afternoon using computers and the program Excel. Emphasis will be
placed on providing a step-by-step instruction on how the different analyses are carried out. It
is expected that it will also help to demystify the mathematics behind these methods.

® ComSec: Commonwealth Secretariat, UNU/FTP: The United Nations University Fisheries Training

Programme in Iceland.



40. The proposed course syllabus has three main sections: Marine Ecology, Scientific
Measurements and Quantitative Biology. Fish stocks can not be considered in isolation.
They interact with their physical environment and with other species. An understanding of the
environment and ecological processes and interactions lays the necessary groundwork. The
students will then be taught the importance of proper sampling design; why, how and what to
sample. The third section of the course will deal with the estimation of different population
parameters. The estimation of mortality, growth and use of surplus production models are
just three of the topics that will be covered in this section. Multispecies models will be
mentioned cursorily as they are largely still in the conceptional stage, rather the limitations of
the single species models in multispecies situations will be highlighted. The details of the
course syllabus will be finalized at the second consultative meeting in June 2006. There will
be a follow-up course in November 2007 where it is planned that the same participants return
to USP after having had a year to collect the necessary data on a chosen topic. The details
and the topic for the second course are still under discussion.

THEMATIC PRESENTATIONS

Regional synthesis and thematic compar ative analysis of the national data collection
systems

41. Messrs Shunji Sugiyama and Alexis Bensch, FAO FishCode-STF Project, presented
results of the regional synthesis that was conducted based on the information obtained from
“Country review of fishery information and data collection systems™.* This regional synthesis
and comparative analysis was primary aimed at: i) critically assess the relevance and validity
of the existing national fishery information and data collection systems in the Pacific region;
ii) identifying information gaps and the shortcomings of the systems; iii) to explore viable
options to collect fishery data in a cost-effective manner with minimum requirements of
manpower.

42. FAO recommends a structured approach in developing/improving routine collection of
fishery data, which includes a sequential pathway, starting from the understanding of WHY
data are needed, through the clarification of data requirements (WHAT data need to be
collected) and the consideration of HOW data should be collected. The regional analysis
employed this structured approach and followed the logical pathway in the process of
reviewing national data collection systems. Guiding questions used in this review, which
corresponded to each step of the logical pathway is given in the Appendix F.

Information requirements

43. Periodical review of national fishery policy and management objectives is useful in terms
of updating requirements for fishery information. The latest policy and management
objectives of participating countries were analysed and the results indicated that they are now
extended to a variety of subject areas such as: i) Resource use; ii) Fisheries management;
iii) Environment; iv) Food security; v) Social development; vi) Employment and vii) National
economy (see Tables 1 and 2). It seemed that excessive attention was no longer given to
offshore industrial fisheries but adequate priorities/attentions were recently directed toward
small-scale inshore fisheries.

10" See footnote 3.
1 For more details, refer to FAO Fisheries Technical Paper 382 (see footnote 1).



10

Table 1. Major subject areas of policy/management objectivesin the Pacific region

Major areas

Examples

Resource use (RU)

Sustainable use of fishery resources
Rehabilitation and enhancement of fishery resources
Minimize post harvest losses

Fisheries management (FM)

Effective management of fisheries
Reduced competition among fisheries
Introduce appropriate harvesting techniques

Environment (EN)

Conservation of coastal habitat/ecosystem
Conservation of biodiversity
Regulate destructive ways of fishing

Food security (FS)

Increased production
Equitable and improved supply of fish protein
Improve the nutritious status of rural communities

Social development (SD)

Improve livelihood of fishing communities
Enhance socio-economic benefits of fisheries

Employment (EM)

Provide income-generating opportunities

National economy (NE)

Increase export of fishery products

Others (OT)

Support of developing fishery infrastructure

Table 2. Countries focusin policy/management objectives

Areas of policy/management objectives

Country
RU | FM | EN | FSs | sD | EM | NE | OT

(Micronesia)
Federated States of . . . . .
Micronesia
Kiribati ° ° ° ° °
Mar shall Islands ° ° °
Nauru ° ° ° ° ° ° ° °
Palau ° ° ° ° ° °
(Melanesia)
Fiji ' ° ° ° ° ° °
New Caledonia ° . °
Papua New Guinea . . . ° ° ° .
Solomon Idlands . . ° ° °
Vanuatu ° ° ° ° ° °
(Polynesia)
Cook Islands ° ° ° ° °
French Polynesia ° . ° °
Niue ° ° ° ° ° °
Samoa ° ° ° ° °
Tonga . . . . ° °
Tuvalu . ° ° °
Score ( x/16) 14 12 7 8 12 5 16 11
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44. Such shifts in policy emphasis will inevitably bring new requirements of information.
The implications of these policy shifts in data collection would be that:

» Data collection would need to extend its subject coverage to inshore fisheries,
especially artisanal/subsistence fisheries, rather than narrowly focusing on revenue
generating offshore industrial fisheries and fish processing industry;

» Data collection would need to take into account people’s dimensions in addition to
resource dimensions through the conduct of socio-economic surveys; and

» Data collection may be required at the same level of management unit. In the case of
decentralized management of fisheries where the management unit is a province,
district or community, fishery information and data may need to be collected, analysed
and managed at this level.

45. It was suggested that countries look into these points and critically review the relevance
of fishery data items currently collected in relation to recent policy and management
objectives. Without periodical review, a fishery data collection system would continue to
collect a set of data that has been traditionally collected but may no longer be relevant to new
requirements of information users. In doing so, it would be necessary for countries to have
clear statement of data collection objectives, which enable them to identify appropriate
indicators. Table 3 presents major subject areas of data collection objectives and Table 4
shows summary of data collection objectives and required indicators identified by countries. It
was pointed out that there was a general lack of the process to define objectives of data
collection in many countries in the region.

Table 3. Major subject areas of data collection objectives

Subject areas Sometypical examples of data collection objectives
= To monitor status/trends of fishery resources
Status of resource (SR) = To assess the level of production by species
» To assess the impacts of management measures on resources

To study biological characteristics of commercial species

: : = To monitor changes in the structure of the sector
SS(;[(r:Lth:u(rSeS(;f the (fisheries) | | To understand the distribution patterns of fishing communities
= To assess the fishing capacity

o _ = To understand the characteristics of fishing operations
Fishing operation (FO) = To track the shifts of fishing grounds
= To assess the level of fishing efforts

= To monitor the implementation of fisheries projects
= To assess the performance of extension activities

Fisheries administration

(FA) = To ensure compliance and enforcement of regulations
Status of fishing = To monitor the socio-economic status of communities
communities (SC) = To monitor the level of fish consumption in the communities

= To monitor environment parameters

Status of environment (SE) | To monitor the status of critical habitats

: = To monitor volume and value of exported products
Trade/marketing (TM) = To monitor volume of fish sold at domestic market
Others (OT) = To assess economic performance of fishing entrepreneurs

= To fulfil reporting obligations to regional organizations

Note: Some objectives of data collection can be a combination of those listed above. For example such
objective as "to monitor performance of fishery management plan" may have to have SR and SC above as
performance indicators.
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Table 4. Summary of data collection objectives and required indicators identified by

countries®?

Objectives

Required indicators and variables

(Status of resource)

(1) To monitor the status of fishery resources

In relation to the type of fishery and/or type
of fisheries commodity

By type of resources by province*

In particular for those inshore resources that
are vulnerable to exploitation

For management of the target fishery
resources

For conservation for fish and fishery stocks
For evaluation of the performance of
management plans

2) To assess the stock size in different fishing
areas**

Catch by species, by fishery, by fishing area
and by province

Size distribution by fishery by area

Fishing effort by fishery by area

Biological information on resources
Resource assessment survey (fishery
independent surveys),

Fisher’s perception of trends (production,
market, gear, etc.)

Stock assessment indicators by fishing area

(Structure of the sector)

3) To understand the structure of the fisheries
sector, in particular that of artisanal
subsistence fisheries

Community/fisher organizations
Fisheries licenses

(Fishing operation)
4) To monitor profitability and sustainability of
professional fisheries

5) To understand organizational behaviours of
fishers

Catch by species, by fishery and by area
Fishing effort

Biological information on resources
Micro-economic performance indicator

Seasonal patterns of fishing operation
Proportion of home consumption/sales
= Types of fish products produced
Community/fisher organizations

(Fisheries administration)

6) To monitor and evaluate the implementation
of development/management plans

7) To monitor the activities of fisheries centers
and government supported fishing projects

Level of participation in the fisheries
Production from development projects
Level of compliance of management measures

Catch and sales of fish by the project
No. of fishing trips

(Fishing community)
8) To understand peoples’ participation to fishery
related activities

Level of participation by type of activities
(gender disaggregated)

2 This summary is based on the information obtained from Cook Islands, Fiji, French Polynesia, Kiribati,
Papua New Guinea, Solomon Islands, Tonga and Vanuatu.
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Objectives Required indicators and variables

(Environment)
9) To assess the impact of habitat loss as a result |® Areas covered by mangroves and healthy coral
of coastal area development on fisheries reefs
resources = Level of coastal areas development and
rehabilitation status

(Trade/marketing)

10) To assess the impact of fisheries trade " Market trends

= Quality and quantity requirements/standards

added products
(Others)
12) To assess needs for fishery development, = Concerns raised from communities with regard
management and conservation of resources to fisheries,
= Status indicators of resources
= Perceptions/observations by fishers
= Unemployment rate, etc.
13) To assess the fisibility of development of = Feasibility study and resource assessment
fisheries = Socio-economic indicators
14) To assess and monitor contributions of the = Social economic impact on fishing
fisheries sector in terms of GDP, national communities
food production and livelihoods of rural = Fish exportation and local consumption
communities = | evel of employment/participation within the
15) To assess the effectiveness of the public fisheries sector
investment = Macro economic indicators

* In Vanuatu, the Fisheries Department supports decentralized management of fisheries resources and
provides technical assistance to provincial governments. In provinces, it is often the case that attentions
are given to development oriented activities rather than management oriented ones. Province-wise
information is essential to provide adequate advice in this context. In addition, the type of government
supports to promote fishing activities in rural areas need to be chosen by taking it into account the status
of resources in the area.

** This is necessary to provide a basis for assessing applications of fishing licenses and fishing projects

Institutional arrangement

46. It was confirmed that chances of having shared responsibilities for data collection among
different institutions® seem to be minimal in the Pacific region; small understaffed fishery
line agencies would have to bear the large responsibilities of collecting whole spectrum of
necessary fishery related data. This will inevitably impose significant administrative and
financial burden on the agency. Nevertheless, there is at least the national statistics office that
has been playing an important role in fishery related data collection. It was reported that
population census, agriculture census and household income and expenditure survey in this
region often incorporated a number of fishery related questions and generated valuable frame

¥ As it is the case in larger countries, where, for example, fishery line agency is responsible for routine
collection of fishery production and operation related information while research institutions take charge of
conducting ad hoc scientific surveys on specific aspects of fisheries/resources and large statistical operations to
collect structural information of the fisheries sector are conducted by the national statistics office.
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information of fishing households/operations. It was reminded that fishery line agencies
should establish a good working relationship with the national statistical office and try to
utilize such valuable opportunities of large nation-wide statistical operations.

Scope and coverage

47. Data collection on coastal commercial and subsistence fisheries has been very limited or
non existence in many countries. It is apparent that focuses in data collection are still placed
on offshore tuna fisheries and export oriented processed production (see Table5).

Table 5. Overview of subsectoral coveragein fishery data collection

Offshore/ Coastal . Post harvest/
Country industrial commercial SUBERIEEE trade
S Pl Ol S Pl Ol S Pl Ol S Pl

Cook Idands

Federated States
of Micronesia

French Polynesia
Fiji

Kiribati
Marshall Idlands
New Caledonia
Palau

Papua New
Guinea

Samoa
Solomon | slands

Tonga

Vanuatu

—M

SlI:  Structural information such as number of fishers/boats/gear and type and size of boats/fishing gears.

Pl: Production information such as quantity of catch/landings/sales

Ol: Other information such as operation related indicators of fishing trips, biological indicators, socio-
economic indicators, etc.

I Complete or nearly complete coverage [ ] Partial coverage

Data collection strategies and methods

48. Small scale fishery sector, including artisanal commercial and subsistence fisheries, is
characterized by numerous and dispersed landing sites, multigear and multispecies fisheries,
which has financial, logistics and technical implications in the implementation of data
collection.

49. Sample-based approaches or full enumeration strategy associated to data collection
methods based on mandatory or voluntary reporting are principally used for the monitoring of
the production along the distribution chain between fishers and consumers (surveys targeting
markets, purchases of fish products by fish dealers or restaurants, processing establishments
or exports). Collaboration between fisheries-line national agencies and other institutions like
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office of statistics is a cost-effective way to collect the structural information requested to
raise indicators obtained by sample-base data collection systems (e.g. census of population).
Socio-economic indicators are collected through household surveys. These indicators are
recognized as appropriate for the monitoring of subsistence fisheries in which the major part
of islander households are participating.

Data management

50. Concerning data management, the regional review highlighted the need to enhance
capacities on the use of database management systeMs National fishery line agencies should
have in their staff some database management experts to assist fishery officers in the
conception, development or maintenance of DBMS

51. Indicators produced by Pacific countries for the monitoring of small scale fisheries are
mainly production oriented. Spatial dimension is not sufficiently taken into account in the
analysis of indicators. Minimum requirements regarding data collection in ad hoc external
funded project could favour national capacities to produce trends analysis in small scale
fishing sector.

52. Some participants mentioned that data is being collected by countries since many years,
but there is lack of analysis capabilities at national level. Moreover, coverage and quality data
collected is not always suitable to produce the indicators required at national level. For this
reason, review of the existing data collection scheme is necessary with some assistance.

Use of censuses and household income and expenditure surveys (HIES) for fishery
pur poses

53. Ms Josie B. Perez introduced how major statistical operations such as censuses and
household surveys can be used for fishery purposes. The censuses being referred to were the
census of population and census of agriculture and/or fisheries. She showed the comparison of
census and survey (see Table 6) and explained that the Census of Population is basically
conducted for: i) provision of baseline information to be used in the trend analysis and
projection, etc.; ii) generation of sampling frame that can be used to select sample households
for focused surveys conducted between census years; and iii) provision of small area
statistics. In the context of the fisheries sector, it can be used to generate baseline information
on:

« average fishing household size;

« number of male-headed and female-headed fishing households;

o number of household members engaged in fishing (occupation and industry related to

fishing);
o number of household members employed as wage and salary earners in fishing;
« number of self-employed household members in fishing; etc.
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Table 6. Differences between census and survey

Census Survey

e Conducted every five or ten years ¢ Conducted more frequently

» 100% coverage of households » Using sample households

» More expensive » Cheaper than a census

* Inclusion of general but limited topics  Inclusion of more detailed topics but dealing
in one subject matter

Use as benchmark data « Use in more specific purposes

» Generates small area statistics » Generates data at the national level or
provincial/district level

» Can be used as sampling frame » Use the census in drawing sample households

54. Ms Perez noted that these statistical information can also be cross-tabulated by sex, age
and highest grade completed. Similarly the census of agriculture and/or fisheries can generate:

o number of male-headed and female-headed fishing households;
o number of fishers;

« number of hours worked in fishing;

« total catch and/or harvest;

« number of fishing gears and equipment used; and

o number of fishing boats.

55. These can also be cross tabulated by types of fishing activities of household members;
kind of fishing gears; size and tonnage of boats used; fishing grounds/sites and fish landing
areas, etc.

56. When constructing sampling frame for intercensal surveys, list frame can be produced
from the Census of Population or Census of Agriculture/Fisheries, for example:

e List of household heads with at least one member who is engaged in fishing as self-
employed or working without pay in fishing activity/operation or in subsistence
fishing activity.

« List of fishing villages (with households whose members are engaged in fishing.

57. It was reminded that when incorporation of fishery related questions in the census of
population is considered, such questions should be limited only to the involvement of
households in any type of fishing activities. Putting so much burden on the contents of the
census of population might cause problems during enumeration and later in the processing
and generating of the list frame.

58. With regard to the generation of small area statistics, the census of population can
produce the information on demographic and socio-economic profile of the smallest
political/administrative unit of the country (e.g. fishing villages) such as population, sex, age
structure, highest grade completed, occupation and industry of population engaged in fishing.
Similarly, the census of agriculture and/or Fisheries can produce the information on the
structure of fishing activity by the smallest political/administrative unit of the country or the
next higher political/administrative unit, say district, depending on the coverage of this
census.

59. As for the use of household surveys such as HIES on fishery purposes, it was explained
that they can be used for more specific purposes such as:

e To identify the number of poor fishing households using a given minimum income
that can buy the basic needs.
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To determine the poverty indicators of the poor fishing households.

To find out the consumption pattern of households on fish and other marine products.
To determine the average income and average expenditures of fishing households.
To establish indicators on food insecurity of fishing households.

To determine the sources of income of fishing households.

60. Question asked during the open forum was on the timing of the conduct of the census of
agriculture whether it is possible to conduct it in the year after the census of population. The
response to this was to allow first the results of the census of population to be released and
have the sampling frame available before the census of agriculture/fisheries will be
undertaken. Two years after the census of population can be the distance in conducting the
census of agriculture/fisheries.

Strategiesfor data collection in a budget and manpower limited situation

61. Mr Shunji Sugiyama delivered a presentation on strategies for data collection in a budget
and manpower limited situation, which was aimed at offering some ideas to conduct fishery
data collection in a cost effective and efficient manner. He introduced six key strategic
elements that are summarized as follows:

1)

2)

3)

4)

5)

6)

Minimum requirements: differentiate “need to know information” from “nice to
know information” — It was stressed that current use of fishery information needs to be
reviewed periodically to update the information requirements. In a budget and
manpower limited situation, option is not always to collect more information but
sometimes to trim down the scope of data collection.

Effective use of external resources. do you really have to do everything? — Effective
partnerships and coordination with other (non-fishery) institutions were encouraged.

Clear understanding of characteristic of fishery subsectors. know your target —
data collection methods that are originally designed for larger fisheries in temperate
waters may not be adequate for coastal small scale fisheries in the region. As a first
step to employ adequate data collection approaches, the importance of understanding
the characteristic of the target population (fisheries) was highlighted.

Combination of active and passive data collection: consider if you should measure
it or they can report it — It was suggested to consider adequate approaches to suite the
setting and characteristics of the target population (e.g. an effective combination of
“active” and “passive” data collection).

Use of alternative approaches. be creative and flexible in considering options — In
the case of monitoring activities and production of subsistence fisheries, where routine
collection of data can be very effort-intensive and expensive, the application of
alternative approaches (e.g. use of proxy measurements) would be an option.

Attain cooper ative mind of fishers and others; incentives and trust are the key — To
attain data providers’ understanding and cooperation on data collection activities is,
essential for improving the quality of information. Several examples of doing so were
introduced.

62. A more detailed description of key strategic elements is provided in the Appendix G.
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THEMATIC GROUP DISCUSSION

Objectives and process of thematic group discussion

63. The group discussion session was designed to provide an opportunity for participants to
practice logically structured process of designing/reviewing data collection systems, during
which it was also aimed to:

« define information requirements for the issues relevant to participating countries;

« explore viable options to collect data in a budget and manpower limited situation
through brainstorming discussions;

« outline required actions to generate identified information.

64. Discussion groups were made on an ethnic and geographical grouping of the Pacific
countries so as to take account of the differences in cultures, customs and traditions in
considering appropriate data collection approaches. The country composition of each group
was as follows:
e Micronesian Group (Facilitator: Mr Josie Perez, FAO consultant):
Federated States of Micronesia, Guam, Kiribati, Nauru, Marshall Islands and Palau.
e Medanesan Group (Facilitator: Mr Shunji Sugiyama, FAO):
Fiji, New Caledonia, Papua New Guinea, Solomon Islands and Vanuatu.
e Polynesian Group (Facilitator: Mr Alexis Bensch, FAO):
American Samoa, Cook Islands, French Polynesia, Niue, Samoa, Tonga and Tuvalu.

65. During group discussion, active facilitation was provided with a brainstorming technique
known as “Cardstorming”. The participants were provided with cards and requested to write
their ideas on a card. All the ideas (cards) were posted on the wall in front of participants for
viewing and discussion. This method helps stimulate brainstorming and facilitate
communication among participants. The use of cards also provides operational convenience in
the process of sorting, clustering and organizing ideas.

66. In order to facilitate logical thinking in designing/reviewing data collection systems,
group discussion was structured to follow sequential steps as descried below:

Step 1: Selection of policy/management issuesfor discussion

The group discussion started with a session to clarify WHY fishery data and information
were required. Each country was requested to identify three policy/management issues
considered important in their respective countries. It was an intention of this workshop to
take real issues for group exercise/discussion so that the results of discussion would
reflect real situations in the countries even though the session was conducted in a form of
exercise. Firstly, participants shared the issues with other group members and examined
if there were issues shared by other countries and/or if there were issues, for which they
had the common grounds. Based on this discussion, each group chose two issues to be
dealt with during the rest of group discussion sessions

Step 2:  Identification of policy/management questions

To have a list of policy/management issues (objectives) will not automatically guide a
fisheries officer to come up with a list of information requirements. When fishery
policies are being developed or when fisheries management plans are being formulated,
fishery planners and managers may come up with a number of questions that need to be
answered in order to take appropriate actions. These policy/management questions
actually indicate the information requirements for a particular issue. In this session,
participants identified policy/management questions that were related to the selected
issue.
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Step 3:  Defining objectives of data collection

Identified policy/management questions were then translated into the objectives of data
collection.

Step 4:  ldentification of information requirements (data items)

With a clear statement of objectives of data collection, information requirements can be
identified. Participants listed information and data items required to meet objectives of
data collection.

Step 5:  Consideration of important factorsthat influence data collection

Implementation of a data collection system will be influenced by various factors and it is
desirable that these factors are identified and taken into account in the design of a data
collection system. Important factors include:

- characteristics of the activity/situation to be monitored,

- spatial coverage of the statistical population to be monitored:;
- stakeholders;

- institutions concerned.

The way in which a set of data are collected needs to be tailored to the structure of the
fisheries in question and their operational characteristics have also implications to data
collection. Looking at spatial coverage is important in terms of considering necessary
logistics for data collection. Identification of stakeholders at this stage will help in the
process of identifying appropriate data source. As explained earlier, cooperation and
coordination with other institutions is vital for cost-effective data collection.

Step 6: Data collection strategiesand key attributes of data collection programmes

In a real situation, there must be a national process of prioritizing information
requirements prior to this stage, which should be conducted with the involvement of
major stakeholders. However, due to time limitation, prioritization of information
requirements was not included in the group work. For the sake of practice, participants
picked up a few key indicators for the selected management issue of each country and
examined how best they could be collected. In order for a data collection programme to
be designed to suit the structure and characteristics of target population, participants were
guided by facilitators to carefully cover key attributes of a data collection system, details
of which are described in the Table 7.

Table 7. Key attributes of a data collection component

Attributes Description/remarks

Broad categories of survey type: e.g. landing survey,

Type of monitoring market survey and household survey etc.

M ode of monitoring Routine, periodical or ad hoc
Scope of data collection In terms of fisheries, population concerned
. It can be in relation with administrative divisions of the
Geographic coverage
country
Timereference Year of inception and termination (if applicable)
Data source e.g. fishers, household members and market operators

Size of the statistical

population The total number of individual units in question




20

Attributes Description/remarks

Data collection strategy Complete enumeration or sample-based

Enumeration unit Unit for data collection
10 Stratification If sample based, criteria of stratification
11 Samplesize Percentage of statistical population
12 Data collection method e.g. questionnaires, direct observation, reporting etc.
13 Dataitemsincluded List the data items collected by the programme
14 Data management In terms of use of software
15 Data analysis Extrapolation of sample data, process of analysis etc.
16 Dissemination Media used, frequency of reporting, target audience
17 Remarks Constraints/limitations

Policy/management issues and infor mation requirements (Steps 1 to 4)

67. Each subregional group selected two issues as listed below. A full list of national issues
identified by participants is given in the Appendix H.

Micronesian Group
o Depletion of edible marine species.

e Addressing land-based issues on marine ecosystem (pollution, erosion, landfills,
sedimentation, etc.).

Melanesian Group

o Concern raised over localized depletion of sedentary species (sea cucumbers, lobsters,
trochus and giant clams) in coastal areas.

o Managing frequent occurrence of conflicts between resource owners and users.

Polynesian Group
« Avoiding overharvesting of reef resources.
e Maintaining the human population in the remote islands.

68. For the first issue, it was remarkable that all groups selected a similar issue (i.e. depletion
or overexploiting of inshore resources) but in a different context. Micronesian group focused
on national food security aspect of the issue while Melanesian group looked more at export
oriented income generating aspect of the issue. As for the second issue, each group selected a
different subject area; Micronesian group took an issue related to interactions with other
sectors; Melanesian groups had an issue of conflict management in customary reefs; and
Polynesian group’s choice was a social issue of peoples’ migration away from remote islands.
It was, in fact, a good combination of issues of different nature. Since each issue would
require different approach and a different set of information, participants can share the
discussion results and learn each other.

69. It was highlighted that information requirements identified in this manner could precisely
indicate the required level of details (e.g. catch by type of gear and by area, quantity sold by
species, etc.). The detailed results of the step 1-4 were presented in the Appendix I. It was
reminded that when this process of identifying information requirements is conducted at
national level, it is important to involve key stakeholders (e.g. main users of information) in
the process possibly through consultative meetings/workshops.
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Consideration of important factorsthat influence data collection (Step 5)

70. The practice in this session identified some information that clearly illustrates the
importance of considering these factors. For example:

e In Solomon Islands, there are at least 12 different ways of harvesting reef resources.
If catch and effort are the data items to be collected, adequate breakdown of catch
data and different units of fishing effort may be required in data collection.

e Inacountry where beche-de-mer is harvested only for exporting purpose, monitoring
of this fishery could be effectively done at a market channel. However, in a country
where beche-de-mer is also harvested for domestic consumption, the same approach
can be applied. This is a case that cultural difference in food habit influences the data
collection.

o It was confirmed that there are a number of potential partners in data collection.
Institutions identified by this exercise include non-fishery government agencies (e.g.
national statistics office), local government units, research institutions, public
institutions (schools/hospitals), industries, NGOs and local communities. This
suggests that fishery line agencies should not work in isolation from these potential
partners in planning and implementing data collection.

71. The detailed results of this group discussion session are given in the Appendix J.

Data collection strategies and key attributes of data collection programmes (Step 6)

72. Each country practiced designing (a) data collection programme(s). Types of data
collection chosen by each country are summarized below. The participants of the Polynesian
group decided to take this exercise to collectively describe the data collection programmes for
2 issues chosen from step 5 in a general context (not in a country specific context).

Landing surveys

Guam: to monitor scuba spear fishing of groupers

Nauru: to monitor grouper fisheries

Fiji: to monitor illegal fishing activities

Polynesian group: to monitor grouper and surgeon fish fishery

Market surveys

Palau: to monitor giant clam collection

Kiribati: to monitor bonefish fishery

Marshall 1slands: to monitor rabbitfish fisheries

Nauru: to monitor commercial production of groupers

Polynesian group: to monitor commercial production of grouper and surgeon fish

Household surveys

Federated States of Micronesia: to monitor mangrove crab fishery

Marshall Islands: to determine levels of catch and fishing effort

Nauru: to determine the level of participation to grouper fisheries

Polynesian group: to determine the consumption of fish products and the percentage of
subsistence fishing activity

Reporting from a data source

Papua New Guinea: mandatory reporting on the purchase of sedentary species
Solomon | slands: mandatory reporting on the purchase of sedentary species
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Others

Vanuatu: To determine the level of participation to fisheries through an agriculture
census.

Vanuatu: To monitor status of reef resources through underwater visual census.

New Caledonia: Socio-economic survey on fishers.

Polynesian group: an underwater visual census to monitor the abundance of giant clams.

73. The results of group work can be found in the Appendix K.

Proposed plan of action

74. Based on the results of previous group works, participants drafted a proposed plan of
actions to implement the data collection programme in their respective countries, with which
participants were requested to specify the timeframe for actions as well as assistance required
from FAO and SPC. Each country presented its plan in the group and group members
scrutinized the plan for further improvement. By-country proposed plan of action are attached
in the Appendix L.

CONCLUSIONSAND RECOMMENDATIONS

75. The workshop gave the participants an opportunity to review FAO Strategy for
improving information on status and trends of capture fisheries (the Strategy-STF). The
workshop recognised that Strategy-STF and SPC Strategic Plan for fisheries management and
sustainable coastal fisheries in the Pacific Islands are important instruments. The workshop
requested FAO and SPC to further exert the efforts to assist countries in the pacific region to
implement the Strategy-STF and SPC Regional Strategic Plan.

76. The workshop noted that regional review of fishery data collection systems in the Pacific
is a useful reference for improving national fishery data collection systeMs It was
recommended that countries further exert the efforts to complete the country reviews of
fishery information and data collection systems and that FAO FishCode-STF Project compile
them as a technical document to be published and distributed to the participating countries.

77. It was suggested that FAO FishCode-STF Project continue to work with countries to
complete the inventory of fisheries and resources. Countries are urged to provide reliable
fishery data to the annual FAO global inquiry on fishery statistics.

78. The workshop agreed that finance and human resource constraints are common and
persistent problems among many countries in the Pacific, which may not be immediately and
easily solved. The situation is further worsened when relatively small fishery line agency with
limited logistics capacity has to deal with numerous and scattered remote island communities.
However, the workshop stressed that it is important to take these constraints as given
conditions and to consider the best use of available resources for the effective data collection
in a budget and manpower limited situation.

79. It was recommended that each country continue to evaluate/develop fishery data
collection systems by applying the structured approach introduced during the workshop,
which follows a sequential pathway of the understanding on WHY data are needed, through
the clarification of data requirements (WHAT data need to be collected) and the consideration
of HOW data will be collected.

80. The results of regional synthesis indicated that a shift in policy emphasis was evident in
this region; adequate policy and management priorities/attentions have now been directed
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toward small-scale inshore fisheries. This shift has inevitably brought new requirements of
information, which have important implications in data collection such as:

» Data collection would need to extend its subject coverage to inshore fisheries,
especially artisanal/subsistence fisheries, rather than narrowly focusing on revenue
generating offshore industrial fisheries and fish processing industry.

» Data collection would need to take into account people’s dimension in addition to
resource dimension through the conduct of socio-economic surveys.

» Data collection may be required at the same level of management unit. In the case
of decentralized management of fisheries, where management unit is province,
district or communities, fishery information and data may need to be collected,
analysed and managed at the same level of management.

81. The workshop recommended that countries look into this aspect of new information
requirements in reviewing national fishery data collection systeMs It was confirmed by the
regional review that the coverage of coastal commercial fisheries and subsistence fisheries in
data collection has been very limited. Although there are several national efforts to monitor,
for example, production from inshore fisheries, the quality of data collected are mostly very
poor and the meaningful coverage of the subsector is hardly achieved.

82. Participants identified a number of policy/management issues, for which fishery
information can provide a basis for sound decision making. These include:

« Maintaining the population (residents) in the remote islands.

o Assessment of the degrees of contribution by small scale fisheries to food security in
different islands.

e Monitoring of marine products supplied to the domestic market in order to secure
sustainable supply of fish.

e Sustainable development of coastal fisheries.

o Depletion of edible marine species.

e Preventing overharvesting of reef resources.

e Concern raised over localized depletion of sedentary (or non-migratory) species.

o Concern over sustainability of deep bottom fishery.

o Addressing land-based issues on marine ecosystem.

e Managing frequent occurrence of conflicts between resources users and resource
owners.

83. Many countries mentioned the importance of managing sedentary species and
reef/demersal fish resources (beche-de-mer, giant clam, trochus, green snails, mangrove crabs,
groupers, parrot fish, etc.), which are vulnerable to overexploitation. The workshop explored
ways of monitoring the production and marketing of these resources. It was also noted that
although the biological information on these sedentary species is important for management,
it is often difficult and costly to collect it. It was suggested that such information could be
shared among countries in the region to reduce the cost of data collection.

84. It was apparent from the results of regional synthesis that there had been difficulties in
defining the objectives of data collection in many countries. Without clear statement of data
collection objectives, it would be difficult to identify appropriate indicators to be informed to
the users. Poorly defined objectives of data collection imply that data collection may have not
considered the needs of information users.
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85. During the group discussion, it has been observed that many countries had indicated
interest to develop/improve landing surveys, market surveys and consumption surveys. The
market surveys and landing surveys are commonly used in the region to assess the
commercial part of fisheries production and to monitor fish prices. The workshop
recommended that countries evaluate the appropriateness of landing and market surveys in
providing accurate and reliable estimates of production related information.

86. It is noted that sample based survey is a cost-effective way of collecting data; however
the use of this type of survey has been very limited in the Pacific region. Even when it is
practised, there is a tendency that it produces inaccurate results. This is partly attributed to the
lack of valid frame information for selecting appropriate samples and to the lack of technical
knowledge to apply sampling methods. It was viewed by many participants that developing
user friendly manual for sampling design would encourage them to undertake sample based
survey.

87. It was introduced to the participants that non-fishery types of data collection activities
could also produce the information that directly meets the data needs of the fisheries sector
and/or the information used for developing cost effective ways of data collection. Population
census, for example, offers a precious opportunity to reach all the households in the country
and produces valid frame information for various purposes. The workshop recommended that
countries exert due efforts to explore the availability of existing data/information and also the
possibility of coordinating with other institutions/initiatives such as the national statistics
office, to use the existing data collection activities for fisheries purposes, namely the census
of population, census of agriculture, household income and expenditure survey and other
administrative information (business license, vessel registration and resource maps).

88. The workshop recognised that data management, analysis and dissemination have been
very weak in many countries in the Pacific region. Although it appears that spreadsheet
software is widely recognized as a useful tool for data analysis in the region, the use of
DataBase Management Systems (DBMS) was encouraged for data entry and management in
the workshop. SPC PROCFish project will provide necessary assistance if countries intend to
introduce a DBMS

89. With regard to analysis of data, the SPC-ComSec-UNU/FTP-USP initiatives and its
training programme plans to conduct a training course aimed at improving the national
capacity to analyse fishery data for management purposes.

90. Dissemination of information is essential in terms of satisfying the needs of information
users and providing feed back to the data providers. In doing this, the data must be analysed
and interpreted in a way that intended users can understand and use the information. It was
stressed that data providers need to recognise the benefits of providing data, which would
contribute to more accurate reporting of data. The benefits to the data providers can be: i)
providing them with a broader view of the subsector concerned; ii) indicating their
contribution to the fisheries sector; and iii) informational material to promote their business.

91. Participants realized that practical exercise of the logical process of designing/reviewing
fishery data collection systems was a good learning opportunity for them to apply this
approach at the national level as it provided step-by-step guidance to set up a national plan of
action.

92. The workshop recommended that participants share the knowledge they have obtained
and tools they have learnt from the workshop with other staff of national fishery line agency
and other stakeholders so as to facilitate their active participation and cooperation in the



25

process of improving national fishery data collection systems. The workshop stressed the
importance of involving various stakeholders including policy-makers, resource managers,
technical officers in charge of data collection, data providers and other users of information in
the process of improving national data collection systems.

93. Countries are encouraged to further elaborate the proposed plans of action that was
developed during the workshop in consultation with the head and other officers of the fishery
line agency. The FAO and SPC actively support the implementation of proposed plan of
actions to improve the information on status and trends of fisheries in the Pacific region.

94. FAO and SPC continue to work together for the further assistance of improvement of
fisheries information in the region.
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APPENDIX A
Workshop timetable and programme

Day/time

Provisional agenda

Resource person

DAY 1 (Monday, 22 May 2006)

e Official Opening

09.00 . Opening Prayer Pastor (Pelenato)
= Opening remarks FAO (Fuavao)
= Opening remarks SPC (Adams)
= Opening address Samoa (Hon.
Minister)
09.45 Morning Tea/Coffee
10.15 e Meeting procedures FAO (Izumi)
10.25 e Background and Obijectives of the workshop FAO (Izumi/
10.40 e Review of activities under FAO GCP/RAS/183/JPN Project : Support for | Sugiyama)
improvement of statistics on coastal and subsistence fisheries and FAO (Izumi)
aquaculture
11.00 e Review of activities under SPC Coastal Fisheries Programme
11.30 e Introduction of FAO FishCode-STF Project SPC (Fa’asili)
FAO ( Bensch)
12.00 Lunch
13.30 e Regional synthesis and thematic comparative analysis of the national FAO (Sugiyama/
data collection systems Bensch)
15.20 Afternoon Tea/Coffee
15.40 e Case study on status of data collection / fishery statistics systems | FAO Consultant
16.20 in Federated States of Micronesia and recommendations (Perez)
e Case study on status of data collection / fishery statistics systems in Palau (Perez)
Federated States of Micronesia and recommendations
e  Fishery statistics compiled by FAO FAO (Garibaldi)
17.00 Close of Day 1 sessions

DAY 2 (Tuesday, 23 May 2006)

08.30 e SPC'’s experience with dissemination of databases and associated SPC (Magron)
software for coastal fisheries management in the region and issues to
be considered
09.30 e Introduction to thematic group discussions on “improving fishery data FAO (Sugiyama)
collection in a budget and manpower limited situation”
e  Grouping (subregional groupings)
10.00 Morning Tea/Coffee
10.30 G di i ion 1 (Objecti f data collecti Facilitators
. . roup discussion session 1 (Objectives of data collection) (FAO/SPC)
12.00 Lunch
13.00 e Presentation on group discussions Facilitators
13.45 e Introduction to group discussion session 2 (Information requirements) (FAO/SPC)
e  Group discussions FAO (Sugiyama)
15.00 Afternoon Tea/Coffee
. . Facilitators
15.00 e  Group discussions (FAO/SPC)
17.00 Close of Day 2 sessions
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Day 3 (Wednesday, 24 May 2006)

08.30 e Introduction of SPC-ComSec-UNU/FTP-USP Initiatives and its training | SPC (Nagasima-
programme Sobey)
10.00 Morning Tea/Coffee
10.30 e Use of population census, agriculture census and HIES for fisheries FAO Consultant
e Strategies for data collection in a budget and manpower limited (Perez) _
situation FAO (Sugiyama)
12.00 Lunch
13.30 e Introduction to group discussion session 3 (Designing a data collection FAO (Bensch)
13.45 programme) Facilitators
e  Group discussions (continued) (FAGISPC)
15.00 Afternoon Tea/Coffee
15.30 . . . Facilitators
e  Group discussions (continued) (FAO/SPC)
17.00 Close of Day 3 sessions
DAY 4 (Thursday, 25 May 2006)
08.30 e  Field trip on Upolu in cooperation with the Samoa’s Fisheries Division
12.30 Lunch
14.00 e Presentation on group discussion session 3
14.30 e  Proposed plan of actions for improving information on status and trends | Facilitators
of fisheries (Group discussion session) (FAO/SPC)
15.30 Afternoon Tea/Coffee
15.50 e Wrap up of group discussions Facilitators
e  Follow-up activities and partnerships for improving fishery information (FAO/SPC)
17.00 Close of Day 4 sessions
DAY 5 (Friday, 26 May 2006)
09.00 e  Wrap-up discussions
11.30 e Closing
= Closing remarks SPC (Fa’asili)

=  Closing remarks

FAO (Fuavao)
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Data Technician
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Development

PO Box 64, Bairiki, Tarawa, Kiribati

Tel.: +686 21099
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EDWARDS, Florence (Ms)

Chief, Coastal Fisheries Division
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Tel.: +692 6258262
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E-mail; fedwards@mimra.com
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MASU, Rosalie (Ms)

Fisheries Officer (Research)

Department of Fisheries and Marine Resources
PO Box G13, Honiara, Solomon Islands

Tel. : +677 39143
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APPENDIX C

Opening remarks
by the FAO Subregional Representative for the Pacific | dands

Pastor Pelenato, Honourable Associate Minister, Members of Diplomatic Corps, participants,
friends and ladies and gentlemen.

On behalf of the FAO Subregional Representative for the Pacific, Dr Vili Fuavao, who is
currently on mission, | extend to you all warmest welcome to Samoa and in particular to the
Subregional Office, in the occasion of the FAO/SPC Regional Workshop on Improving
Information on Status and Trends of Fisheries.

As you are aware, global analysis of fisheries and fisheries resources has been a focal point
for FAO over the years and it is based on FAQO’s annual fishery statistics questionnaires and
other statistical information available from the countries and the regions. Knowledge on the
status and trends of fisheries is a key to sound policy development, better decision-making
and responsible fisheries management. FAO continues to assist countries in further improving
data collection / fishery statistics under the Strategy for Improving Information on Status and
Trends of Capture Fisheries adopted at FAO’s twenty-fifth session of Committee on Fisheries
(COFI) in 2003.

At the sixth Meeting of FAO South West Pacific Ministers for Agriculture held in Rarotonga,
Cook Islands, 1-3 June 2005, Ministers expressed strong support to the need for sound
management and sustainable use of coastal fisheries resources. In recognition of this,
Ministers encouraged FAO to continue to assist countries in further strengthening fisheries
management by improving data collection/fishery statistics in cooperation with regional
organizations as a basis for effective policy-making and management of fisheries and
aquaculture.

Since 2001, FAO and SPC have been closely working together in a series of activities in the
region. Such as:
« Pacific Islands Regional Workshop on Fisheries Statistics held in Noumea in July
2001.
e Regional Policy Meeting on Coastal Fisheries Management held in Nadi in March
2003.
o Regional Training Workshop on Fisheries Management and Statistics held in Nadi in
November 2004.
o Regional Workshop on Fisheries Legislation and Community-based Fisheries
Management held in Honolulu in April 2005.

This week’s Regional Workshop is another opportunity for us and another collaborative work
with the SPC’s Coastal Fisheries Programme for the improvement of fisheries information
and fisheries management at large.

We look forward to this week’s regional workshop, discussions and its outcomes, which will
further guide us to the better management of fisheries resources at national and regional
levels. Wishing you a successful workshop and enjoyable stay in Samoa.

Thank you for your attention.
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APPENDIX D

Opening remarks
by the Secretariat of the Pacific Community

On behalf of the Director of the Marine Resources Division | would like to apologize for the
absence of a member of the SPC Executive at this important workshop, however this meeting
follows on from a series of regional meetings, including the Forum Fisheries Committee
meeting. | was however asked to deliver an opening address on Tim’s behalf.

The Director notes that there was a meeting two weeks ago in Sydney, to launch the AusAID
2020 strategy, which will plan Australia’s aid to the region for the next few years. At that
meeting, the importance of good information, particularly quantitative information about
Pacific Island fisheries and other primary production sectors, became very clear. National,
regional and international planning depends on good information. In particular economic
growth and sustainable development depend upon it.

If you are infinitely rich you can throw money at any problem at the time it arises. If you are
not so rich, like those of us around the table, you have to prioritise. You have to be able to
identify the most important issues and pick out those where your money will be best spent to
achieve the greatest future effect.

Information about fisheries is also important to fisheries management and conservation, but
here local-level verbal information and community processes are also relevant. When it comes
to national economic and trade planning, hard information is essential.

SPC is heavily committed to fisheries information, both quantitative and qualitative.

The first step, with PROCFISH/C, has been to develop an initial regional benchmark
assessment of the state of coastal fisheries and this is now moving into its reporting phase. We
are planning to follow up over the next few years with strategic assistance to members in
developing more formal coastal fisheries and aquaculture monitoring processes, bearing in
mind all the time what is appropriate and achievable.

We have outlined the basic SPC coastal fisheries statistics “model” at previous FAO and SPC
workshops. That is to help those members that need it to set up a system for monitoring locally
relevant indicators, with the occasional comprehensive survey accomplished with regional or
external assistance as necessary to look at the status of fisheries and artisanal fishing. This survey
would look not just at the status of stocks but the status of social and economic aspects of coastal
fisheries. Most countries already have good trade statistics and there it is more a matter of
compiling export licence information and extracting the fisheries figures from national databases.

We will be developing a more complete explanation of this model as part of a project
proposal under the broad umbrella of applying the ecosystem approach to fisheries. And as
the primary focus of this proposal we will be seeking assistance to help you develop
sustainable coastal fisheries and aquaculture monitoring systems at the national and territorial
level, for those members that do no already have them. This will be supported by a regional-
level service to provide technical and scientific support and facilitate the occasional
comprehensive surveys that I mentioned earlier.

Ladies and gentlemen, my Director asked me to convey his warmest regards and wishes you
well in this workshop. In particular SPC will be interested to learn what you — our member
countries and territories — consider to be the most appropriate and achievable things to
monitor and report on when it comes to the development of your individual fisheries
administrations, to achieve your international reporting targets as well as providing
meaningful input into your national and local planning processes.
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APPENDIX E

Keynote addr ess
by the Honourable Associate Minister for Agriculture and Fisheries, Samoa

It is with great pleasure that | welcome you all this morning to this “Regional Workshop on
Improving Information on Status and Trends of Fisheries”. This has a strong focus on the
availability and usefulness of information.

Such an information body is the foundation for sound policy development and research
working group, for fisheries management in our Pacific region. It is also useful for the future
planning of recreational activities.

Just two weeks ago, there was a very active participation in this area at the Home of Samoa
International Game Fishing Association. One particular area of interest is the information
providing an early signal as part of alert system. It stimulated appropriate actions to manage
threats that are faced by those who invest in the sea. Without an alert system, one could
expect some difficulties. During the last 2-3 years in Samoa, some of those in the long-line
fishing industry have felt huge losses due to low catches.

In regards to food security, fish is our saviour. | am certain all of us here are “born fishermen”
and are well aware that fish is a common part of our daily diet.

We, in the Pacific, are very fortunate to be small island countries surrounded by the sea. In
the year 2000, over 62 million tala worth of fish was consumed in Samoa and 72 percent of
that was a contribution by our people in the villages. Economically, commercial fishing has
been a major foreign exchange earner for Samoa. The Tuna Industry represents about
60 percent of the national export and generally, this has been very good for the past
510 7 years.

The challenge for us now is to ensure that we have a sustainable supply of fish at an
affordable price in the future.

On behalf of our Government, | extend our appreciation of the financial support and other
forms of assistance from FAO, SPC and USP.

I also wish all participants a very comfortable and enjoyable stay in Samoa.

In closing ladies and gentlemen, | would like to declare this workshop officially open.

Soifua.
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APPENDIX F

Guiding questionsto review fishery data collection systems

System appraisal of fishery data collection systems

Process flow Guiding gquestions

\.NHY. . —>» Relevance of the system
do you need fishery information ?
[

Fishery policy formulation and
informed management

Do policy-makers and fishery managers use fishery
information and data?

Cle_ar linkage between L Do you have a clear idea of information requirements for policy-
pollf_:y/management objectives makers and fishery managers?
and information needs

: WHAT —» Adequacy of the system

information is necessary ?

Required indicators and b d d te set of inf tion?
data variable identified 0 yOu produce an adequate set of information

Prioritization Do you prioritize the information needs?
Required quality of information Do you define required quality (accuracy and
| timeliness)?

H_OW : —» Functionality of the system
do we obtain/generate it ?
. . Do your strategies suit the operating characteristics of the
Data collection strategies sector and the subsectors?

- Complete enumeration vs. sampling
- Data collection points
- Data sources

Data collection institutions Do you eff_ectn_/ely commun|cate and coordinate with other data
collecting institutions in the country?

Choice of data collection methods

Do your methods produce the data of required quality?

Data analyse and management Is your analytical progedure is consistent and sustainable?
| Are databases maintained properly?
Reporting Do you report to target audience in a timely manner?
A= | > Validity of the system
does it work ?

Data verification

System appraisal b iodicall . 5
and Feedback 0 you periodically review your system?

Is there any data verification process in place?




1)

2)

3)

4)
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APPENDIX G

Strategiesfor data collection
in a budget and manpower limited situation

Minimum requirements: differentiate “need to know information” from *nice to know
information” — It is often the case that the types of fishery data are adopted from
somewhere else and they are collected as a routine of the fishery line agency without
considering the needs for the data. It would be useful to review current use of fishery
information and clarify who are using the information for what purpose. If there are some
data that no one is currently using, it would be necessary to re-consider if collection of
such data should be continued. In a budget and manpower limited situation, option is not
always to collect more information but sometimes to trim down the scope of data
collection. It is vital that major stakeholders (users of information) are involved in the
process of re-defining information requirements.

Effective use of external resources. do you really have to do everything? — It is always
worthwhile to check if required information already exists with other institutions before
initiating any data collection activities. Field visits by STF project staff to selected
countries in the region confirmed that non fishery intuitions do collect fishery information
in the Pacific countries (see the section 7.1 Institutional arrangement above). It is
encouraged that fisheries officers communicate with those intuitions and establish a good
working relationship for coordinated data collection efforts. Where appropriate, countries
should endeavor to incorporate fishery related questions into census/surveys conducted by
other (non-fishery) institutions (see the section 7.2). In Vanuatu, for example, there were
three fishery-related questions that have been incorporated in the census questionnaire:

— Household uses a private canoe/boats.
— Household uses a shared/ community canoe/boats.
— Household goes fishing for subsistence purpose and/or for commercial purpose.

With these questions, subsistence fishing households/commercial fishing households have
been identified and number of boats was counted with their location. This provides valid
frame information for constructing cost-effective sample-based household surveys
(stratification of the fishing villages, numbers of households to sample).

Clear understanding of characteristic of fishery subsectors: know your target — data
collection methods that are originally designed for larger fisheries in temperate waters
may not be adequate for coastal small scale fisheries in the region. As a first step to
employ adequate data collection approaches, it is important to have a clear understanding
of characteristic of the target fishery(ies). To do this may require to simply focus on: (i)
Who are in the subsector; (ii) What they have and do; (iii) Where they are located; (iv)
Where and When they operate; and (v) How they operate. In this connection, the way to
analyse production/distribution path was introduced. Population census and HIES can also
be used to obtain a part of such information (see also the section 7.2).

Combination of active and passive data collection: consider if you should measure it
or they can report it — Although it is likely that better quality information would be
produced by direct measurement of production or monitoring of fishing activities by
qualified fisheries officers themselves, this would not always be a viable option for small
fishery line agencies in the region. An effective combination of “active” data collection
(e.g. fisheries officers visits the filed for data collection) and “passive” data collection (e.g.
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fishers send reports of their production to the agency) is hence required. The choice of the
type would depend on cases since various factors including the characteristic of the
fisheries and existing legislative framework would influence the decision. For example, if
a meaningful portion of production is physically gathered at a certain place, it would make
sense to consider sending a fisheries officer to the place for data collection. On the other
hand, when there is a supportive legislative framework for data collection (e.g. report of
catch can be made as a condition for a fishing licence), passive way of data collection can
be considered.

5) Use of alternative approaches. be creative and flexible in considering options — In a
budget and manpower limited situation, data collection strictly adhered to “text book”
approaches may not always be feasible. Fisheries officers need to be flexible in
considering approaches to generate necessary information of required quality. One
example can be seen in the case of monitoring activities and production of subsistence
fisheries. Because of their informal and dispersed nature, monitoring of subsistence
fisheries is effort-intensive and expensive and hence doing this on a routine basis may not
be achievable. However, if a comprehensive survey on subsistence fisheries is once
conducted (possibly with donor support), quality data produced by the survey can be used
as benchmark information to estimate key variables in the following years. After certain
years another effort can be made to conduct a similar comprehensive survey to update the
information4. In this way reasonably reliable information can still be produced to make
sound policy and management decisions. If a routine collection of data on subsistence
fisheries is attempted but only manage to produce an incomplete set of data with partial
coverage, the information generated in such manner may not be useful for any information
users. An illustration of this model case is given in Figure 1.

A model of inshore fisheries monitoring in a
budget and manpower limited situation

Comprehensive Comprehensive
benchmark benchmark
survey i i i i i survey

Donor

Estimation based on benchmark

support if . . .
avg ill)able information but minimum efforts
to monitor the trends maintained
] ] ] ] ] ] ] ] ] ] ] ]
0 5 10 (years)

Figure 1. An example of alternative approachesto generate fishery information

" In this way, rationale to request necessary funds can be more convincing to national financial authority and/or
external donors.
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The use of proxy measurements is also an option. For example, if fishery line agency
needs to have an idea of the level of subsistence production, direct measurement is
extremely difficult but fish consumption data can be used to estimate the likely level of
subsistence production with reasonable reliability. With this information, policy-makers
and financial authorities would pay more attention on this important production sector
possibly with additional resources allocated. Many Pacific countries regularly conduct a
household income and expenditure survey that often provides detailed fish consumption
data.

Attain cooperative mind of fishers and others; incentives and trust are the key —
Fishers and others involved in fishery related activities are important data providers in
fishery data collection. Their understanding and cooperation is, therefore, essential for
effective implementation of data collection. However, they are not always willing to
provide data to government agencies as they often see that data collection is linked to
taxation or enforcement of regulations.

Fishing communities that practice co-management of fisheries usually work very closely
with local fisheries officers and mutual trust can also be found there. In those communities
fisheries officers are not, at least, at odds with local fishers. Furthermore, in the
framework of co-management, local communities are not only providers of information
but also users of information. In a situation where local communities trust the words of
fisheries officers and fully understand the objectives of data collection and where local
communities recognize the needs of information to manage their own resources, they can
be cooperative and more motivated to provide accurate data.

Another possible way of attaining cooperative attitude of fishers toward data collection is
to provide adequate incentives™. A good example can be found in Palau; BMR maintains
commercial production data by individual fisher. Those fishers who wish to have a loan
from the bank but do not posses properties to offer as collateral come to BMR for a
certificate of his annual commercial production. Local bank may take this certificate as
collateral and approve a loan.

1> «Adequate” incentives do not mean those in monetary terms, which may not be sustainable and often cause
adverse impacts.
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APPENDIX H

Thelist of policy and management issuesidentified by participants

Country

Policy/management issues

Cook Idands

Data collection of islands where no fisheries officer is stationed
No proper central storage facilities for costal fisheries data
Need for a fishery statistician to work for data analysis purposes

Federated
States of
Micronesia

Decline in inshore fish species
Issuance of licences for foreign boats
Prevalence of illegal fishing

Fiji

Inventory of all customary fishing ground (410 in total)
Information on subsistence fisheries

Fisheries department (and local divisions) needs to come up with adequate number
of licences issued for each customary fishing areas (currently number of licence
issued is not controlled)

Guam

Managing scuba night spear-fishing
Managing land based activities in order to minimise erosion/pollution effects on
near shore resources (coral reef and seagrass, etc.)

How to deal with too much fishing activities, especially with gears that are very
efficient (monofilament gillnet, scuba, fish finders, etc.)

Kiribati

Concerns on bonefish resources (sustainable supply)
Frequent occurrence of conflicts and specific prices

Marshall Isands

Integrating relevant entities/agencies to address crosscutting issues to take on
ecosystem approach towards managing resources (to engage in the “Micronesian
Challenge™1¢)

To safeguard the coastal resources for food security (fisheries management plans +
fisheries management organizations +conservation areas) and promote alternative
livelihoods

Standardizing a fisheries database that will include coastal information -
commercial/subsistence/artisanal fisheries

Nauru

Depletion of edible marine species (i.e. groupers)

Integration of land-based issues that impact marine environment (e.g. sewage
outlets and pollution)

Promote co-management and resource conservation programmes

New Caledonia

Increase the coverage of the inshore fishing activities including commercial,
subsistence and leisure fishing

Increase the quality of the reported statistics

Optimize the relationships between bodies involved in data collection (coordinate
the data collection systems)

Niue

Need to evaluate the effectiveness of community based management of marine
resources for conservation/recovery purposes

Concern raised over sustainable supply of marine resources to support growing
population in Niue

Concerns over ciguatera poisoning of fish

16

It is a regional framework that is aimed at poising the Micronesian island governments toward achieving the targets and

objectives set forth in the Convention on Biological Diversity and the Millennium Development Goals.
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Country Policy/management issues
Demand for parrotfish (humphead, Napoleon wrasse) — regulated species because of
Palau overfishing
Uncontrolled harvest of wild giant clam
Conflicts on user rights and fishing rights
Papua New . .
Guinea Depletion of sedentary fishery resources
Depletion of inshore lobster resources
How to maintain the human population in the remote islands
French How to assess the socio-economic contributions of the lagoon and reef fisheries to
. the local community
Polynesia . . . . . .
How to raise the professionalism of the fishers involved in the small-scale nearshore
pelagic fisheries
To monitor the depletion of sedentary species
Samoa Management plan for the marine resources especially the coastal fisheries

Improvement of the legal framework, legislation, ordinances concerned with coastal
fisheries

Solomon Idlands

Need to improve the monitoring of catches of the inshore/coastal fishing sector

Need to manage the inshore/coastal resources ensuring long-term conservation and
sustainable utilization and maximizing benefits

Species specific management plans

Overharvesting of marine species

Tonga Stock assessment
Fisheries contribution to economic growth of the country
Growing population and its effect on reef fish especially on Funafuti, capital where
40 % of population reside.

Tuvalu The increase of spear fishing especially at night and its effect on the corals/supply
of fish
Amount of fish harvested for subsistence purposes
Decline in sedentary species

Vanuatu Concern for sustainability of deep bottom fishery

Managing conflict between resource users and resource owners

Note: Some countries listed issues related to data collection instead of policy/management issues.




42

S|e102 JO snyels yijeaH
uoneaiydoana ‘sebje Jo YIMoI9

Jjouny ‘apispue| ‘uolyeusWIPas ‘UoISoI]
S3IHANDE poseq-pue| a8y} JO S1094 5

wWia1sAs028 auLieW 8y} Bunodapje ssniAnde
paseq-pue| Jo syoedwi syl aulwisleg

¢ W81SAS099 aulew uo sanssl
paseq-puej Jo 1oedwi 8y} I JeYAA

s1aAll Buofe spjoyasnoy o ‘ON

SIaALI 3Y) Buoje spue| ayy

uo (*018 ‘sapionsad ‘s1azijiiay) s[ealwayd Jo asn
S311IA1198 paseq-pue| Jo sadA L

walsAs0o9 autsew Bunoaye
sanAIoe paseg-pue| Jofew ayy Ajnuap]

FAVEIS
-029 aulrew ay) Bunoaye saniAnde
paseg-pue| Jofew ay) aJe JTeypn

s1anLl Buoje uonelaban Jo adA L
SI9ALI JO UOITRI0T
adojs ‘eyep uonens|3

paysJalem ayl Jo ABojoipAy ayl sulwlisieq

¢PAYSIaTeM B} SI JeUA

we1s/Aso% aulfew
U0 SoNss| paseq
-pue| Buisse Ippy

uoseas bulumeds
‘yoJeasal WoJy ogul AJIpunday ‘a1el YIMolo

paisantey Ajises pue
Buimoib mojs ale sa1gads yaiym Apnuspi

Juoneyo|dxa-1ano

01 3|gRJIBUINA WY aXeu ey}
$3109dS auLIeW JO SoNsIIaloRIRYD
[ea160j01q ay1 aJe 1ey

(uoseas uado) syuow Jo ‘ON

eale punoib Buiysiy

‘Uswiaysly 10 ou ‘Bulysiy wuads awn-1oys Bulysiq
$3199ds auLIeW JO SY203S 3|(e|IeAR JO S8lewIIST
sa19ads Aq yo1ed |e101 [enuuy

Telqgey/saldads
aULIBW JO YJ01S a|qe|IeAR aY] sullwlILle

(018D [enuue [L10] 8y aulwialeqg

¢N01S
J0 Bunoayye AjAnebau 1noyum op
noA ued (Ya1ea) 159AIRY Yonw MoH

sa19ads aulrew

Bunsanrey loy pasn sieab Jo sadAl Ag umopyealg
sa19ads Aqg (sp0dxa ‘sajes ‘aaualsisqns)

asn pue pajsaAley saldads auliew Jo azIS

Buiysiy Jo sadAy Juaiapip ayy Aynuap)

sa10ads
auLeW JO 3ZIS Ul sabueyd ay) sulwlslaq

¢9Z1S ul Ja|jews Bumab
palsanley s1onpold auliew sy aly

(paxouwss ‘pauued ‘ysaly) ssedodd Aq A10
pallodxa/A||ea0] pjos/pawinsuod A10)
sa19ads Jo adA1 Ag A0

anfeaaybiam Q10

oSN [eldJswwod 10} pasn mw_owaw aulwlelsg

uondwnsuod
J]8S 10 pasn saldads aulwiled

¢sa19ads auliew
J0 uondwnsuo? [e101 8y SI TeYAM

S9109ds aulrew
3|q1ps Jo uole|ded

S1UBWR JINbB 1 uoITew Joju |

UO1309]00 B¥ep Jo A1 [0

suolisenb juswiebeue |\

Sanss|

(S1uswis JInba 1 uoITew Jojul) S Nsa .l ¥ Jom dno b ay] Jo Sa|gel Arewwing

| XIAN3ddV

dnoJb uesauo DI (T




43

Japuab pue dnoub sby
uonisodwod Ano1uy1g
BaJle 8y} Ul SIBUMO 924n0sal [njaybiry

Alunwiwiod
ay1 Jo AyaJelaly [ero0s Apnis 0

sdnoJb
J1UYID 1UBJaJLIP JO SNIels [e100S ApNls 0]

pauJaouod ajdoad Jo suone|al
pue SnIels [e190S sy} a4e Jeym

sjesse pjoyasnoH

BuIAI| JO pJepuels Joluow o]

swal Aq ainyipuadx3

ainjipuadxa pjoyasnoy Joyuow o1

399 Jad S32JN0S JBYI0 WIS SWO0IU|
Moam Jad Bulysiy 10} swooau|

alooul pjoyasnoy Joliuow o

¢PaINGLISIP SI Y)[eam MOH

Sueyo pue dey

seale
juswabeuew Jo Arepunoq Ajnuspl o

Sueyo pue sdepy

seale Buiysiy Jo Arepunoq Ajuspl o

¢pareasewap
aJe seale Juswabeurw [220] MOH

punoib Buiysiq

1yBned are Aay) seate ay) JOIUOW O]

eale ay) ul sarvads Ag uononpo.d

Amuenb ay) JollUOW pue palsaAsey
$824N0SaJ [e10JaWWOd Anuapl 01

¢$921N0S3J JO UoNNQLISIP
pue $80U3INDJ0 B} 3. JeYMA

ooy sdii Buiysiq
Moy Bulysiy

Buysiy
J0 Aousnbaly pue Juaxa 8yl J0}uoW 0|

azis pue adA1 Aq 1e0Q JO JaquinN

So1s11810R.Iey pue adA) [assaA AJluaspl 01

seaJe Bulysiy JO UOIRIOT

seaJe Bulysiy Apnuspl o

Jeab Buiysiy Jo JaquinN

pasn Jeab Buiysty Aynuspr o

sa19ads Ag uononpoud

sa10ads 196.e1 AJnuspl 0

¢Seale ayl ul palseniey
ale $324n0saJ AIBysly MoH

SI8UMO 324N0SaYy
uswia|ppiwy/siaAng fenuslod
BaJR 8] Ul dANIe s1aAng

siapjoyaxess 1ay1o Aynuspi o

(s10npoud aurtew Jo S10123]|0d [euolsed20 Bulpnjoul)
eale ay1 ul Buiysyy ui ajedionied oym ajdoad

BaJe 8y} Ul pasuadl| 1eoq Jo s|ielad

BaJe ay) Ul panssi a2uadl| Bulysiy Jo sjre1sq

suun Buiysty Jualapp
JO J3quinu sy} Joyuow pue Agiuspl o

PauUIaoU0d Seale ay)
Ul S804N0SaJ aULIBW JO UolezI|nn
a1 Ul PAAJOAUI 3Je OUAA

s1asn
pue SI13UMO $39.1N0Sa.
UaaM1aq S191j4U09

JO 82U344N220
1uanbauy Buibeue

syuswadinbal uonew.ou|

u01193]]09 BI1ep J0 9AN23IqO

suonsanb juawsabeue|n

sanss|

dnoab ueissuepN (2




44

9o1d Jeuoijeulaiu|
apeJb/saloads Aq s1onpoud Jo adlid

s1onpoud Jo aoud
aseyaind Jo spuasy syl Jolluow 0] —

(y10dxs pue onsawop) -
£$9210} 193Jew ay] ale Jeyp —

syonpoud jo Aiuenb pue adA |

sjued
Buissasoud Jo uononpoud Joyuow 0] —

$paINgLISIp pue passasoid
ale swsiueblo sulew moH -

spouysw Aq pa199]]09 "ON
Buiysiy Jo sinoy e101

suoye Bulysly Jojuow 0] -

seale Buiysiy JO UOIRIOT

punoib Buiysiy Apnuspr o] -

Jeab Jo adA L

pasn spoylaw Bulysiy Apnuspr o] —

eale ay)
ul pajonpuoa si buiysty moH -

Bulumeds Jo uoseas pue ealy
eale Ag saldads Ag azIg
eale Aq sa12ads Ag yae)

sa10ads Jo ABojoiq Apniso] —
uononpoid ay} Jouuow 0] —
palsaney saldads Ajnuspli o] -

¢uomneNo|dxa Jo [9A8] au} S1 Ty

¢S231N0Sal JO snjels ayl Si Jeym\

¢Paz11n $80In0sal aJe YA\

sa10ads asay) Bunsansey uo juads sinoH
uoseas Ag salJaysly asayl JoJ awoau|
S18U10 pue SaLIaYSI) 8Say] WoJL aWoau|

9ouspuadap JO |9As] JojluoW 01

S31IAYS1Y 93U} Uo
puadap ajdoad op jus1xa 1eyMm 0]

$20Ud91| sJallodwi/sialiodx3

sJauodwiysiauodxa Apnuapl o

92Ua9I| Buissadoid
90UB9I| ssauIsng

s19Ang Aynuapl oL

Buiysiy ui ajedionued ajdoad
eaJe 3yl Ul panssl aguadl| 1eoq/Bulysly Jo s|re1sq

s1aysiy Aynuapi o

¢PAAJOAUI SIBP|OYBXRIS 818 OYM

SeaJe |e1Seod ul
sa10ads Aueluapas Jo
uona|dsp pazijeao|
190 pasied uasuo)d

uone|sifa] Jo UsIU0D

[9A3] JuBWalheuew
JuBIBIP T8 uoIre|sIBa] Bunsixa malnal 01

EI0M
awely [ebs| Bunsixa ayl SI FeYM

eaJe 8] Ul pasodw sainseaw juawabeue|y
uonaipsunl jo asibaq

vale
a1 ul Juswabuelre jeuonnisul Apnis o

Sa11LIOYINE S, Ja1yd/[ea0]/[eIoulAoid
O 1UB)Xa pue aaibap Apms 0

Ajoedes
awabeuew 20| 8yl SI FRYA

Aep Aq sa1oads Aq ysiy Jo sajes

Us1} JO aes JoluowW 0

UsiJ JO 891id

ysiJ 01 souasajald ,sejdoad Apnis o1

¢usty
10} pueWwap a8y} SI yanw MoH

syuswadinbal uonew.ou|

u01193]]09 BI1ep J0 9AN23IqO

suonsanb juswabeuen

sanss|




45

¢P91SaAIRY-19A0 Bk S331N0Sal
Auaysiy 10ex® ay1 YoIym

sJap0dxe
‘S]URINE]SB./S|910Y ‘S19[IN0/ASaAIRY 1s0d JO JaquinN
SJaWNSU09 JO JaquinN

si1asn Jo sadAl juaiayip Ajnusp)

¢S19SN S$924Nn0Ssal ay} ale OYaa

Jeab Aq uonisodwos saioads
9ZIs ysi4
Jeab Buiysiy jo adA 1

pasn sJeab Buiysiy
1UaJaLIp ay) JO ANIAINY3I8S 8y auIWIL1BQg

[euonealdal ‘(swn-Led pue swin
-1INy) [e12JaWwwod ‘aaussisgns Ag siaysiy JO JaquinN
poylaw Buiysty Jo adA L

spoyiaw
9AI1ONI1ISSP 210W B} JO UOIRIIIIUSP|

Zspoylaw Buysiy ayy aJe ey

Moy Bulysiy
Sa110631e0 [R12J9WWO0I pue 32UsISISaNS 3y}
10J ysi Jo anjeA pue ybram ‘ypbus| ‘Jagquinu :yared

sallas
8w INdO PUe LoYa ‘yored Jo SisAeuy

£5901N0saJ J9al
JO puaJ] pue snyels ayl si Jeymn

$901N0sa . Joa |
1o BUIIS9A fey Jeno
ploAY

SjUBWR JINba J UoITRW JOJU |

U01399|(02 Blep JoaAIR IO

suonsanb Juswebeue |\

SoNss |

dno b uesauA|od (€

4o1ed JO UONNQLISIP 9ZIS
SpuaJ] uoNoNPo.d

suone|nbal
3] JO SSBUBAIND3)I 9] aINseawl 0] —

¢99e|d ui suole|nbal
aS0U) aJe 8AI08HS MOH —

Sa1lIANQe [eB3][1 JO 30UBLINDI0

8oueI[dWo9d JO [9A8] BY) Joluow 0] —

suoljejnbal pue sme| Aq ‘sme| AiaysiH

Juswiadlojua
JO apowl JuaJayip Ajuspl ol -

¢£Pa210JUa aJe
suone|nbal AjaA1oae moH —

(eare paso|d
pue UosSeas Paso|d ‘Uwi| 9z1S) uone|siBa] Jo usU0D

[9A3] Juswabeuew Jusiapip
1e uone|siba] Bunsixa mainal 0] —

¢IoMaLIe.y
Aiore|nBal Bunsixa ayy st 1Y —

s1onpoud Jo adA1 Aq anjea pue Ainuenb payodx3

Anuenb
pue anjeA pauodxs JoNUOW 0] —

sjonpoJd ay) Joj puewsp Jojuow 0] —

S1uBWa 1inbaJ uoIrew Joju |

U01309|(02 Blep Jo AR [gOo

suol1sanb juswisbeue |\

Sanss|




46

juonelbiw
ay1 JO suoseal ay) aJe Jeym

uonnguisip sebe pue azis uoiendod

aimanus uonejndod uewny ay) aulwlieeg

nded Jad uondwnsuod poo4
uonisodwod 181Q

adA1 pooy Jo uonlNgLIIU0I
aAle|al pue Alljige]ieAe sulwlslag

sJaysty Joj syonpoud Aiaysty woJj swodul abelany
SWwia]l PO0J JBYJ0 pUB BULIEW JO UOIdNPOId

a|doad [e20] 01 saLIaysly
JO UOIINQLIIUOY 2IWIOUO0I3 3] dulWIRg

uononpoJd Jo anjeA aulwiseg

$9199ds [eI0JaWIWO02
a|qgIssod pue 1uU81InJ 10} UONEIINUSPI S8103dS
$9109dS [2I10J3WIWOI UreW I0) ASIA

$324N0SaJ 8Y] JO doUBRPUNGE. BY) auIWIB1e(

¢Spue|si ajowal Jo uolnejndod
3y 1o} 3WOoaUI puB Pooy
ybnous apinoud saliaysiy ued

Spuesiaows .l
ayl ul uolre|ndod
uewnyayj urejure

S1uBWa 1inbaJ uoIrew Joju |

U01309|(02 Blep Jo AR [gOo

suol1sanb juswisbeue |\

Sanss|




47

9914J0 SaLIBYsI

323UdISISANS ‘SIBWNSU0D

nIneN |1V

AJaysiy wonoq dasg
‘SalIaysly Jeads eqnas

sa12ads aulLrew
3]q1pa jo uonadaQ

NAJNVYN

SJ3USI) |euOI11ealay

30110 SansneIS SIaysly 89UBISISONS/[RIIBWIWOD — _=

pue Buluue|d A21j0d d1LWoU02] [12UN0Y JUBWIUIBACH 8207 — sa193ds aULIEU 2 wm

Anunwiwioo sjoym - Spue|S] |leysIeN 0 |1V SOLSUSH Jo9d — a|qIpe “S :o:m_.o_wn_ qu ¢

Auoyiny SIBUMO pue] - : : o>

$8924N0S8Y BULIBIAl S| |[eYSIeIN Slaumo jeog - 2.
slojesado 19BN —

JUBWILLIBAOS) SpuUe|SI J8IN0 WO} uswiaysl4 — 17equI 3J0YA Bulysyy egnas - $810ads aULeLl W 2

. | T T a]qipa o uona|daQ - “_Ia

dnoJb juswabeuew Alunwwo)

sjuspisal Aunwiwo)

- spunoJb Burysiq

spoyiaw Buiysiy
M?8U JO Uo1dNPo.IU|

sa19ads auliew
31q1pa Jo uonajdaQ

VISANOYHOIIN
40S31VIS
d3a.lvyd3ad3ad

301440 SIBWINSU0) - WENS) 10 BuLieads Banos sa10ads aultew mm
S81I8YSIH ‘UOIRID0SSE Ysly JeadS  —[siaysl) [RI0JSWILIOD pue 32USISqNS  — 2401V : anos 9]q1pa Jo uons|dsQ qu
PaU JSoU0D SUOIINYISU | seployeels abe Jen00 [eireds pau JB82u0d Sl BUSIH Sonss | A1nunod

(sJ1o10B) UR1I0dWI) S1INSa 1 ¥ Jom dno U6 3y Jo Sa|gel Arewwing

[ X1dN3ddVv

dnoJb uessuo DI (T




48

(s9110d/ANEN)
suoninnsul asueljdwo)
sapeJ |

Pauiaduod mucoEtho_u
JuaWuIBA0b JaY10

nusiq

1e6oXe\ pue emeseA - Wejd 9
sAoLISIp ojolelN pue

1SB09 |RJ0D pUB leWNWNPEN
‘angaxNgeN - ysiy wnienby
SIoLISIP

011931109 ysi} wnrenby

sysnjjow Bunoajjod

sa10ads Arejuapas
10 uonsjdag

SOON eMeSeA pue eng - Jeab 1a500H 104 reah 12>00H m
UoIRASIUIWPE [RIDUIAOLG UOISSILUWOD &
s | o retounoly SIOLSIp eNg pue SiSe00 o onveond
‘90UBI0S auLIe|A JO [00YIS .o_wn._ EwE.cE.Scm_ BY "BNAe L ‘eg - SaAIS0|dX3 Buiysiy m>:.o:bmmn_ sjeal Arewoisno
( . v. 10MIB Bal SIBUMO 82IN0S3 1ouIsIp emay - bumaulio o QN_m sau 0 Juswabeue
m:_M_\/__\,_mMMmmv_ ->§Mo_u _:< Em::om SIOLISIP NET PUE NAEPEXA 0 asn) Bul .m:s I o "
Hne AAIROTES W NAeWoT - Bulnip JUBIN mc_.%_mzm_c cmm.%wo___rw
[pSU JB2U0D SUOIINIIISU | SBploysRIS abe jonod [elreds [pSU J8ou0d salBusIH Sonss | Anuno)

dno b uesauep |\ (2

A18190S UOIIBAISSUOD Nejed
uonepuno4
oJeasay Jeay [eI0D suolrel1o0sse Bulysiy sauaysl) Bunagjjod o
IEIIES) [E12J3WWIO0D PUR [RUOIILIdRY — Bulysiy sul] wonog q >
199y [eJ0D [eUOIRUIBIU| Nejed Ansnpur wsunol - 66 opIM ‘Burysiy 19N 5919305 mc_m__mE W
SONSITES SR — uoleu spunoJb Burysi \BuIysy-1eds a]qipa Jo uonsjdaq -
pue Buluueld Jo 32140
$304N0SaJ aullew Jo neaing
[pSU JB2U0D SUOIINIIISU | SploysXeIsS abe N0 [elreds jpoU Joou09 sal BUSIH Sonss | A1uno)




49

slapjoyayels

(seouinoud GT) [euoneN

AAIp 9914
(spourain)

AJaysiy |1eus usalo
AJaysi4 snyosoi

sa10ads Arejuapas
10 uonsjdag

saLayst I Kiausty AT >
swarsAs sdnoub yino : M
[eBs| eauIne ma ended LHNOA Buime. | s
suoleld0sse
jueq 5 BAID 99l prd
ulysl) sweo m
[euoleu BauINS Ma ended SouoI aul| pueH 2
juabe Buiddiys pue auljy cmoum (seauinolid (spoyian) o
(dIN@4D) 18loid dav Knsnpui BUIAG 2) [eUOIIEN - UMeId 0O — sallaysly 51981 AIeWosN? c
S821JJ0 SalIaysly [e1oUIA0Id (seou1noad gT) umeld ended 4o J|n9 Z
. J0 Juswabeuen m
SO9ON [euoneN $324n0Sal Aiejuspas — (09 * snyooaL >
30140 SONISIEIS [euoleN (seouinoid ) feuoneN - 44971 - ‘NQg) sauaysly
92In0saJ Arejuspas
salaysly
Usid pooH Jaay Al
[e1ouinoud pue [enusd- (3vq) SJ1a|le1sy
901}J0 SIIBJJe J1LOoU0I] slojelado abelols 9zaai
SuI0ISNY SIEW 99 WELD WUe1S sa10ads Arejuapas zZ
(33s1) 801140 sonsnels s1aysiq 1915K0 i
10 uonsjdag =
(WdININS) suonnnsul 1315007
801440 JusWwuIBA0B €907 aAneNSIuIWPY wdasdg W
(seouInoid S101S9AU| (wu gT 01dn) siaem [eIoUINOId snyo04L —
€) $821JJ0 Sallaysly [eIoUIAOId slaAng E
0OOS3ANN slswnsuo) Buiysiy eqnas O
4MM siopodw| s@Qwv4 punoue auij doig P
(paseq aduel4 siauodx3 18U JuQ sjaal Arewolsnd >
puUR [207) SANISIBAIUN Ansnpul 1suno ] aul| Buoj a[eds |[ews JO Juswiabeue|N
dINTHHI ysi4 o sionquaisia BurjosL
[poU JS2U0I SUOIINIIISU | S PployeRIS abe jon0d [eireds [pSU JBoU0d SB1IBUS 14 SoNnss | A1nuno)




50

ysi} wnuenby

EEWWM H_um._u sa10ads Alejuspas
nas 10 uonsjdag
snyooa %
SaAR3| UOSIOd -
Bulysiy anwreuiq m
MUueq [esus)d eIeIUOH Buiysiy Buialp egnas o
s|19unod Ajo Ut s19Ang 10 seaJe [euoneladg | (BUIUSY [euOnIpEN) BN <
adS B_ulD %)
$18]U30 S3LIBYSIY [RIOUIAOI (sja10y/s[endsoy/sj00yas) (nag 1oy) Buibpaig sjaal Arewoisnd 5
(VINTIS) eIy siokng Buiysyy sul| mo| JO Juswabeue|N P
aulrey pabeueiy Ajjeao] SIayoleasay Buiysiy suij-doi@ %
Spue|S| UOWO|0S - SOON SUOIIRID0SSe UswIayslH Bulysty 811
3S1218Xa pue SWoISN) SIBUMO 82IN0Say (Buinip) Buiysyy sesds
991JJ0 S21IS11LIS [RUOIIEN slanodx3 Bulues|b Jaoy
Buinip y6IN
[poU JS2U0I SUOIINIIISU | S PployeRIS abe jon0d [eireds [pSU JBoU0d SB1IBUS 14 SoNnss | A1nuno)




51

uondwnsuod 198w Joj AJuo
(pue|st 8y} Jo apis T) sebI9’ |
SpuR|SI J31N0 JO ANSIUIN uonendod uoobe ESElSp'L JO tohonponulal on
<= (bfenmie) Alayorey T BuIXewr $32In0sal Jaal 29
obe sIeak 7 Juawssasse “Wejo juel 5 0 mc:mwzmﬁms qu w
T :u01199]]09 ®lep Bulobup el 191 Jobul Uano o X
)
$92IN0SaJ auLlew Jo ANSIUIA S|19UN0J puels| _v_m.ua_,q pue Bunasew
ebuoloey :spuejs] g ON 22Ud1SISqNS %00T
suo1INIsu| sJop|o S abe eN0D elreds ABusy sy buip refa. PoUBOLOI Sonss A1uno
nni ploye>e el LOITeW JOJUI 1UBAS Y 1S | unoo
dno b uesauA|od (€
Buljloil -
Buraxous/anip sai4 —
aulbuoy/aull-doiq -
SoIIUNLILIOD [F1SE00 Wweyo 9 10y sa10ads Alejuapas
-+ _ 09N [e18W JO 8281d/sIeqmol — Jo uonajda@
SUOITRID0SSE S,UsWIaysl — salouale EANIS/19400H  — <
Buinip ybIN —
Wawredap sauaysli4 — 1UBWUIBA0B 1810 A.w.o m.v qu
swoisn) — | sJioresado Bulnaip/sriosay s1aem [erouino.d eyays m_chm _ﬁ\u,_ ) Z
UM WBWUOIIAUT — slasn 92inosay 4 .w_ m&mm B Wv_
9014JO SONSNEIS [eUoNeN — SEN us 2 (=
ysij wnuenby -
92In0salJ [euonipel | Wl U1 —
SIUBWUIBAOB [BIDUIAOIG 10 JUE1H sjaal Arewolsna
nwag - 0 1uawabeuepy
snyooll -
(se24nosal 10bue] )
[poU JS2U0I SUOIINIIISU | S PployeRIS abe jon0d [eireds [pSU JBoU0d SB1IBUS 14 SoNnss | A1nuno)




52

90140 SJIejJe JILOU0d]
ansul

S21151181S — S8duUeUlH JO ANSIUIN
1un juswdojansp

|eans — a1 nouby Jo Ansiuiy
391440

S31IBYSI) — ©aS 3y} JO ANSIUIN

S3111I0YINe 2307
uonejndod [e207]

S||01e njowen_|

uoI93]|09 e1ep Bulobuo oN

SaLIaysly
1331 pue uoobe]

spuejsl
ajowal ui uonejndod
uewINyY urejuren

VISINATOM
HON34A

SaIIUNWIWOoD p

SONSHEIS " s1ap0dx3g spuejst sy} || AJ[e20] 1938w pue paniodx3 Jaguinang eas 92.n0sal Jaal m

Jo Ansiul saLdysty Jo Ansiulin SIoUSI : Jo Bunsanteysano o)

: >

SjueJINe)SAl pUR (200g u1 Burysiuiy 19aload
Juswiredap sonsnels | S|a10y ‘siaxdew g sieah g) sAanuns Bulumeds ®
_ 310YS JJO pue 3I0ysu| . $30N0S3l Jaal
UOISIAIQ SalJaysiH — Salaysld | ‘s191nQ apis peoy (spuels| Us1) :uo193]]09 exep Bulobup | Alsysiy siadnoio U0 BUnSeAIELISA =
pue ainynauibe Jo AnSIulp saIIuNWWo) PUEIS! Ane : WSO m
2) 19As] Anuno)
slaysi4 01 Aew wouy uoseas Bulysi4
29loud

slajem _mco:mc__&%_v dMI 1EL 12907 pd

I I puejsl $90INn0Sal Joal <

uo1399]109 elep Bulobuo oN swe|D cC

31 JO 3PIS UIBISSMN Jo BunsanseyIanQ m

1uawWedap saliaysi4 sanuNWWo)
2
32JaWwWo) Jo Juswedsg SIHEU LSl Aiaysy $30.N0SalJ [L1SL0D 2 m
SanIuNWWOoI eaJe [eISL0 Jooy saysl) uoabins iy
JO UOISIAIQ S9NSIelS Jo BunsanseytanQ o=
Jaysi4 pue siadnoio > w
pd
SuoIN1ISU| sPp|o abe Jon0d [elreds SELELIELT DL IS, POUBOUOS SoNss | A1nuno
B PR . uoljew ojul uerspy SellRusIH =




53

paseqg-ajdwes

paseg-ajdues

paseq-ajdwes

paseqg-ajdwes

douerdwod [|n4

uoljelsawnua

uoljelswnus

paseq-ajduwes

paseq-ajdwes

ABore s

[eol leloL uo13991100 eled
(CIEE] uoiyejndod
spjoyssnoy 000 T slaysty 05 sis[esp ysiy 09 umoudun ur 7) oanfepy ui swiabe 0ge 00S | sployssnoy 000 T sIaysly 0S5 [edlsirels
Sjusiuystiqelss g¢ syl joazis
spjoyasnoy Ssjueine)sal (s1uabe) slaysly
ployasnoH slaysi4 slajeap ysi4 AIausiq BUE S19)12101 USid &w%_“mmﬁ__\“ Sjuelnelsey ployasnoH 1eads E:u.w 82.N0s eleQg
(zo0g ut 99M ]S uow 1se (A4) [enuu (A4) renuu uow se (sapsenb Asans) uasaid o 90UB B 18wl
1581) 180 § AIoAT 9am 1sed Ypuou Jsed Ad) [enuuy Ad) [enuuy Yauou 1sed 2002 Jovenb jsey | * 12861 JplawlL
sasidIajua (oinfepy pue
euole says Buipue areALd euone ake v.m_uwywmo euole euone Anediounivg apIM-pue|s abe oo
[euoneN IS bulpue| g pUE Jo5eW [euoneN SE| [euoneN [euolreN aeIg pim-puels] a1yde 16oes)
194eW UIe
ysiy urew sy
(tpuow Buiioliuow
J1poLiad 0y py aunnoy J1poLIad aunnoy aunnoy aunnoy J1poLiad Jad sewin g)
j03poN
aunnoy
AUAnDE SaLaysly uoneao|
o M ‘az1s ybram ISUETIEB gl oD
Ul JUSWISA|OAUI 11043 ?oud . sa1oads Aq ao1id | saloads Aq aoud (qunod) anfeA
. PaAJOAUL SIaYsSly . elep yored uoljew Joju|
suosJad pue yae)d pue Ainuend 0 Jaqun pue azis ‘Anuend pue Anuend Anuend pue Anuengd o
40 JaqUINN . 40 130NN A
Hoys 'ydaed
AKiaysi soLIausy aoualsIsgns S81IBYSI $X201S pJIM SETI|
Aiaysiy Jadnoio ush [e12J3WWo9 15 Haush A1aysiy ysiyauog A PI! USH-1 ¢ adnoih abue adoos
Jadnolo Jodnois pUe [e12JaWwwWo) [e10JaWWO9 ||V wejd Jueln geld anolbueln
AsAIns pjoyasno Kanuns Aanuns 19x1e AsAuns yojed ysi AKaAIns 191 Aanins 191 Aanins 191 Kanans Aanuns Buipue Buyoyuow
ployasnoH BuIpUET 19 eN Yores yst 1 eN 19 eI 19EN DIOY 35T Ipue 100041
s11 15dnol 10 Uonaida (sa10ads 1861181 JBUI0 pUR) ysiyauog M e omvH_mm_um el anoJbuew sladnoub Jo anss |
usth Jo uohaided uonrejndod ysiyiiqged Jo auldaq 10 uonajdag _o_.B co__a_%.n_ Jo uonsjdag | Buieads eqnas JusWiebeue |\
VISINOYDIIN
NINVYN ._m_@__/.__Mw.“w__\,_ 1Lvald I ww_w_ﬁnﬁ_“_nm__m d0S3LVIS AVNO Anunod
a3.1vd3d3d

(dwuwre 60 1d uo1199|00 BIRP) S1NSa 4 X Jom dno JB ay) Jo so|gel Arewwns
A X1AN3IddV

dnoJb uessuo DI (T




54

Yiuow pouiad uon9||09 eale
m% 10LISIP . pue UOI1EIO| pue c.EoE nun <15 Buisn are1s Ag
uonebaibbe ereq sa193ds Aq Jaeap Ag poyiaw Burysiy 991d ‘sariobared puejs| Ag siskreue tened uoneBaibbe el uolnrejodenx3 ssAeue ereq
Buidnoub pue ‘dds Aq Buidnoib ysiy Aq buidnoib ISAIEUE [EREAS W ®a
uonejodenx3 pue uonejodesix3 | pue uonejodenxy
2dS/sonsnels SS800Y | SS829Y LOSOJIIN Wwewebeuew
10 'daq 199X3 199x3 199x3 [99X3 $S900Y DUE 109XT | PUE 0JdS5 ‘SSAS oJdxo4 erd
30UBISISONS ‘awn}
-ued ‘jeuoissajoid uo1eIO| ‘slaysly
:Aianae Buiysi4 Buiysiy 10 Jaquinu
R S wads sinoH | se1oads Jad so1id . so19ads Jad aouid | saroads Aqg ao1id (quno?) anfeA papnpul
‘sa10ads pue Amuend dun Butysiy pue ybram ur 10 pue Anuend Anuend pue Anuend WD swellereq
f3am / ysy buies | o (6%) yore : ‘poupaw Buysiy R : : : i
sAep ‘uonisodwod q (1) 491eD ‘ybm ur L1b ‘dds
ployasnoH
ys1y Buiseyaund
as Jad 10M _B% mcw Mw\yw% MBI
alreuuonsan® SMIAISIUL 164 paamponu Hm 99 mo%cmw swooe cm__w.u_cmﬂ M_ L1590 SMRIAISIUL PaImonAs alreuuonsan® SN poymw
: " painionng } PaIMINAS 1994 Bulp PUE SjusWystIGes painionns Bunodal : " painonis | uo1199||0d eTReQ
4ored ysi Bunedionied A
Iejunjon
0} panssl
aJe $8010AU|
Jey 0s aouel|dwod .
spjoyasnoy sdin saes Burjdwes jo1e €2/ST Auo spjoyasnoy (‘dod
J0%0z | BuusyoOT | AIepJogeos | ewuospuadeq | touangomfey | SMOPEUSHIY H00T | fejoy sy yo 960t HOOT | e )
ur Ajuo ‘mou b1y :
Moame sAep | INDO .m%wmwm JesA jsuosees
Z :wn ul ‘1o1sIp | :sieoq jo adAl | Ajwopues yeam 4 wv_m.w\,w m arels Aq payens SIS 5 Q_Mwwmw
Aqsigoio | ‘sans Buipue] | e sAep € :awin uj liox VN VN VN ‘oiewsisAs | Buipuej Joley _ i
. Aunwiwod uolyedljire is
sauiaysly :aoeds u| € Jomnog A
. slaysyy g
:90eds u|
Hun
ployssnoH di Buiysiq saes Ajreq du Buiysiq saseyaind Ajreg sajes Ajreg saes AJyluo ployasnoH du Buiysiq Lot BWINUT
VISINOYDIIN
SANVISI NY1vd 40 £11Uno
NINVYN 1IVHSHY I 1Lvald I 2179nd3y d40S3LVIS ANVYNO junod

d3divy3da3d




55

a13198ds (sedu1noid ST) abe JBnod
sea.e 196.4e} 013109dS Anunod || - ssoulnold S30UINOI] |V vare Bulysiy JeuoneN euoneN awde 1Boos)
(ss1idins) ooy pv aJow Jo sreak g Bo| anib :mEMmmm siakng wouy Allenuuy | [eAlaju] sieak usl aunnoy Butonuow
: : : 109109 suodas Apgauend ; JoBpo N
uaym) Jejnbay
sease Alewoisnd SaLIaysly
U1 PaJaNpuUod SaLIAUSHY |1 SSHSLSH [BISISUILIO0 SSURUSHIIY | Krequapes pasusal |1y adods
sAanins ayis Bulpue snsua Konuns suodal aseyaind Ajjeoo snsua Asnuns pjoyasnoy aureuuonsanb Buyoyuow
1S BUIpUET] 2 21LWOU028 01905 ! Y I1e20 QAN ainnouby pJodal ydred JjoadA 1
Buysiy 1eba)|1 40 89UB1INIJ0 AK18190s Buysi aouinoid saniAnoe Buiysi siusUR 1Inbo J
1Usty febant 4 1l usy suoye Buiysi4 : sa10ads Jo azIS HIAD ust sa10ads Aqg ao1id pue Q10 uolrew Joju |
3y} 10 SI01RIIPU| J0 uonisodwo) Aq sa1dads Aq Ainuend 03 uonedidnued o
SEL)] sjaa1 Arewolsnd sa10ads Asejuapas sal1oads sa199ds AIB1UADES 10 UoNaIdS sa10ads anss|
Arew0isna Jo juswabeue|n 10 JuBWabeuRN 1o uonajdag Arejuapas Jo uonsjdeQ : 1UBP3s JO Lonalded Arejuapas Jo uonsjdag Juswabeue |\
YINOd3aTVO SANV TSI £1Uno
ICI4 M3N NOWOT0S NLYNNVA YaNIND M3AN YNdvd luno)
dno b uesauep |\ (2
194 a2e|d 6 walsAs
UIAJOAS [I1IS
u1 Burloyiuow . yeis
EYNIRETIE] pauonusw abevious Jyers 10 afenloys
10N .>_m>_6wtm aN0Qe Se .mEmm uaLysIIqeIsa ‘Buipuny SAeuRY
uaxenapun Jou Bunedion.ed 0 508
PEHISpUN ) Aq aoueljdwod [ny 40 E1
SISAJeue e1eQg .
196pnq Burinoasg
syuoday
3lIS GIM oS Gam [enuuy eIpaw
suohmunsul JaN8|SMaN olpey "eIpsN JusuiuIeneS UBLIUIRAOD Jansjsmau pue ApJanend pue cozmo_._nzg
pue SaniuNWwod saLIaysI~ ‘1a)19ISMaN [e207 0] [e207 01 ‘oipey IO ;m.zm_..uém: suoday uoljeulwsssiq
01 Juss 1oday : : sallaysld | juss uodas ‘1odas | juss 1odas ‘uodal : ,m:_.ymmE ‘a11S QB
lenuue YHINIIN lenuue YHINITIN b.c:EEoo ;
VISINOYDIIN
NINVYN JM_@_M_M%_E 1Lvald I w,_om_nw_ﬂnnﬁ_“_nm__m d40S3LVIS AVNO Anunod
a3.1vd3d3d




56

SDua3N [e1oUIAOLd 1s9nbal Jadedsmau
&%Mmm BIP3IA pue spoday suoday [enuuelg uodn uoneuILBSSI] 3lls go/ DUE OIpEJ - EIpall (2907 uolreulwsssig
uopejodesxa aouinold Aq saroads A safoads soutnoud 01 Bunejal
aoueljdwo) Jo saibaq umouxun pue »00q : g 5ol d J0 9z1s abelane | Aq uonedionued Jo IovL He| ssAeue ereq
9ZIS JO puaJ} uodNpo.d puaJl uondnNpoid
Boj Jo ares uinley : : Jo uonewnsy | [aAa] 8y are|nojed :
umousun umouxun |99X3 pue $$823Y | aseqeleq ysi420.d umouxun $S920V/ |99X3 EmemmMMﬁ
aauInoId/abelIA ‘slaysiH
Je MWMHF_L_-M%NMME dluud caue $81905 4O $901id Awnnoe saviaysiy seale ‘saloads npul
| ! - 5a109ds Aq saLlaysiy yoea /awn/resbybiam plos saldads | uonos)jod/Bulysi4 Ul PaAJOAUL . . " pepnpul
S9ZIS YSaUl Jau - 8Z1S 0 Xas ‘abe ‘0 Aq sa1oad s1aAng ‘souinoid uositad Jo Jaquin Auenb ‘20ud *A10 suRNEEq
anIsojdxs - Ainuend 4 N 4 s9199ds d ; 40 JoqUINN
: : Aq sa10ads Aq Ainuend
UoITeAIaSqQ 193l MBIAIBU| paJnioni Bun.oda Buniodai Alojepue uio} Mol Modal yoleo poy W
" 40 walid IABIUT pRIMINAS Aiojepuely " JEPUEN /AN pazipJepuels painionis Jo Bunuodai Alojepuely | UOI1I99||00 BIRQ
VN VN VN VN azs 9|dwes
98M © 80IM | VN VN VN VN uoled e 1S
Hun
ployssnoH Alyuo UOITE BWNUT
uolelawnua uoljelawnua uoljelawnus a19jdwo) ABare s
awiy ui Burjdwes a10dWwos a|dwes uoneJlawnus aedwo)d a|dwes a101dwon [0l | uoieooerq
uawiaysy 0os | uonendod 000 00E uswuaysy ovy sJa10dx3 0T VN umouxun siouodx3 g/ | 9zis uolre|ndod
uonejndod 0O
siakng ‘saouino.d 1efng SI0A9AINS | SONSHEIS [euolieN siapohe 80.n0s ereq
slaysi4 . pue s19ANng ‘a0ud017
uswiaysi4 ybnoyy pjoyasnoH
%8Q - Ue wnwiuiw ueld Apeas
m_amh G00Z U1 1se] 120k Along 1661 sIeak omy Aleng (uey oowm Q_MW lenuuy | 8ous e lawl |
YINOd3aTVO SANV S| £1Uno
ICId M3N NOWOT0S NLYNNVA YaNIND M3AN YNdvd lunoD




57

uone|ndod

snsuad uone|ndod 1se| ay) Aq papinoid umouxun slajesp ysly Gz ‘V'N 1eonsiels
8U1 40 8zIS
SpjoyssnoH slaysi4 (219 1901440 AtaysiH 90.4N0s eleq
; ‘s|a10y ‘sjuelne)sal ‘s1axJew) siajielay ; ;
Jeakeawn T | 8douasajed awi |
abeuanod
pue|st ay1 v seale Buipue| urey pueys| (yrdap sisrBWIE >) BalE JoaY aiydelBioss
20 J1poLIe aunno J1poLId Butiopuow
Y pv IpoLiad nnoy Ipotiad 10 3pON
saly spJeasip
dnoub saloads 1o sa19ads Aq poylaw Buiysty Ag 3NdD 3210AUI
104300 51 yeym ucm%w%%w“wwmumﬁwg (uononpoud souassisgns Jo | Aq pue saidads Aq ao1id ‘siaquinu pue A0 Xapul SaUepUNGY slorEalpul
H v JUBLIBINSEAW 193J1pUl) palaXew 10U uononpoid Jo 9,
uone|ndod ajoyn saliaysly aloysu| SalIaysly aloysul [e19JaWwWo) Alays1y wejo juels adoas
Burionuow
Aanins pjoy ssnoH A3nins DC_UC.ml_ A3nIns 19)Je|N SNSU3I |ensiA JajeMispun 10 8dA L

1e0q Buiysiy Jo adA1 pue poylaw Bulysiy

$9zIS Jo uonngLisiq

sjuswiaiinbal

uonanpoud aouslsIsgns Aq azis ys1} pue uonisodwod sa19ads ‘spaedsip uononpoud [erasswwo) 99UBDUN uolewLIoju|
‘reaq Buiysiy Jo adAy pue poyiaw Buysiy Aq 3NdD pungvy £

saysly uoabins pue siadnoio wre|o elb :$391n0sal anssj|

:$921n0sal Joal Jo BunsaareylanQ Jaal Jo BunsanleyIsno Juswasfeuey

dnoub ueissuAjod (g

uswiaysly uonnsul
W04} asuodsal anlIssaIbby Jo uonealjdng seale Sydewsy
“Jodsues pue wa|goid ubisap oys Buiysiy aweu saloads Paz1]ea0] UIYLIM WoJJ
Jauuosiad ‘aouruI4 JO Xoe] alleuuonsan® | arejnojes 01 3NaLia ou "Ba swoy ayy ul 1013 SJUIRJISUOD ON s1aAng woJj sp10dal ON
YINOAITVO SANVISI £1Uno
IC1d M3N NOWOT0S NLVYNNVA YaNIND M3N YNdVvd unod




58

uonewJoyul Jo adAy siy3 Jo

asn pue sisAjeue Jo sanioeded dojansp —
sansnels Jo abreyd ui 821440

U)IM UOIIRIOgR]|02 Ul 3UOop aq PINod

Juswdojanap

aseqelep 10§ IUEISISSY
Buiuren sansnels

S19 10 Buturen ,gol-syr-uo,

SHJewlay

Sa1uNWwWod 0} Jodey
siabeuew Jo) 1oday
uodal o13uUs19S

siapinoad erep yum doysyiom Jo uoneziuebio
s1abeuew Jo) 1oday
1odal 9141UsI0S

siapinold erep
pue S311UNWWIOD 0] JUaS Lodas [enuuy

SanIUNWWOod
Joj uodas Arewwng —
SISUBIS o) 1odal 9141UBINS

uoIeuIwassIiq

aw Buiysiy Agq yares Jo uonisodwod sa1ads

Je0q Jo adAy ajqissod J1 SO —
(payduLes 10U sonIUNWLOD) pue poyiaw Buiysiy ‘saioads Aq Aduanbaiy yibus] — Jo|e1) (dew wouy
aoeds ul pue awi ul co_.a_o%:xw Kanuns yoxsewl Jo adA1 Ag yuow Aq saioads Aq mm.o:n_ - parewsa Uibual 4a31) 31 siIseue eleq
. 3y} WO} S82I0AUI pue X00g60]| UsaMIaq 89UBIBLIP [€102 3]0yM 3Y} 0} pue dMS
pue sajdwes Buiwwns :uondwnsuod yolea |e1o] — .
ay1 Buisn Lied [eI12J5WIWIOI-UOU JO UORWINST — ay) 01 uonejodenxa :Alsusq —
s1onpoud Auaysiy €101 8y} Jo uonewnsy — powaLl Kouanbayy s —
Buiysiy Aq pue syeoq Jo adA1 Aq 3NdD abeleny —
suodal (sse20y 1500 OU JE | e]1eAE J1 WsAs Juswabeuew
walsAs uaLLabeLew aseq erep o1103ds Ue SWJo) Ylim Juswabeuew aseqeleq SS90y - -SIA) WaisAs Juawabeurw aseqele JuaLLaBeueW aseqerep asn eleq
p J YUM Y geled V-SIN SIN 1SAS ] qeled 01 BUI|JIM *|30X3 40 8N MON
(sbulpue]
SPIY O JaquiNu pue S}npe Jo Jaquinu — yibusay Jo sbuljdwes-gns — aUj 10 1ed [BI0IALIWOD-UOU S1BWINS
90l) (re1o18wwod Ioy) spaeasig — : : [enpIAIpUI Yyoes JO pspnjoul
01 sajdures %00qg6H0] Yum uoireuiquiod
10} 106 s1 Teym pue 1ybnog s Feym Jo 9 — Buiysiy Juads awiny — 9ZIS pue S|enpIAIpUI JO J3qWINN swiall eleg
anpoJd Asaysyy Jo uondwnsuo) — sa1oads Aq yoged — U1 pasn) Jaysi ayp JO aweN -~
1onp Ust 4o uon 2 ; 4 U sa19ads Aq ao1id pue Ainuenb ‘laquinN —
alreuuonsand (adA1 o0gbo]) maralgul painonis Buniodal Alorepuey uo1eAIasqo 10a11Q co;uw__wmﬁmm
dH ay1 01 Buiplodge mmwwmwoum (‘dod
VN WiNWIXe - x_EoccE uwﬁw_wm [2ONSIEIS 0%)
azis ajdwes
s1918WQQT Aq s109suel] g1
Aunwwod jo adAy Ag (jeuesie _m_SmEEowoﬂw%Fm % _m%m\m MM QUON Jeneds uonedlnesns
1un
ployssnoH diy Buiysiq 3010AU| (WoOT X W) 198suel |

uoljeJaswnu3g

paseg-ajdwes

paseg-ajdures

uoneJsWwINUS N4

(s109sueay) paseq-ajdwes

ABarens
uo1199]|09 BlRq




Micronesia

59

APPENDIX L

Proposed plan of actions

1) Federated States of Micronesia

| ssue addr essed Depletion of mangrove crab
Type of monitoring Household survey
Phase Activity Timeframe
Planning User meeting and budget planning 1/07
Designing Design of questionnaires 2/07
Training Enumeration/Surveys 3/07
Data collection Actual enumeration 5/07
Survey quality control Editing/validation 6/07
Data tabulation Data entry 7/07
Data analysis Table development 8/07
Report writing Procedural history and Report printing 9/07
Data dissemination Users meeting, CD, media 10/07
2) Guam
| ssue addr essed Depletion of large groupers due to scuba fishing
Type of monitoring Landing survey
Phase Activity Timeframe

Info gathering

Survey market for reef fish currently sold
Info from older fishers about fish resources

Analyse historical data

Historical creel data/market survey for fish
caught in years prior

Analyse historical catch by methods to observe
trends

Strategizing

Budget constraints

Forms

Field survey sampling design
Target fishing method (scuba spear)
Which ports

Survey protocols

Public campaign design

Training staff

Use forms
Training in interview protocols to reduce bias
Species identification

Public awareness

Approach fishers ie program
Fishermen cooperative
Village meetings

Advertise program to public
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Collect data/quality control 6/07-> 6/08
Implementation
Data input/quality control/analysis 7/08
Report generation Tech paper, PPT, brochure 8/08
E'rSt engage fishers with Clarification of results/methodology 8/08
raft report
9/08

Dissemination, final report

General public
Fisher association
Legislative

3) Marshall Isands

| ssue addr essed

Decline of rabbitfish population (and other target species)

Type of monitoring

Market survey and Fish Catch Survey

Phase Activity Timeframe
Planning and design 11/05
Consultation with Local Government Council 12/05
LGC legalize the activity
Preparation Announce to retailers 12/05
Train LGC counterparts
Distribution of invoices to retailers and
1/06
restaurants
Data collection Monthly collection +data entry (Excel)
Compile + analyse monthly results for
Analysis comparison w/ fish catch data (origin, price, qty | 1/07
sold...)
Reporting Finalize report +distribute
4) Kiribati
| ssue addr essed Depletion of bonefish
Type of monitoring Market survey
Phase Activity Timeframe
Planning Budget meeting 1% quarter 07
Designing Interviews 6/07

Data collection

Total enumeration

10/07

Data entry

Data entry

1% quarter 08

Data analysis

Pivot table

5/08

Report writing

Report printing

10/08
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I ssue addr essed

Depletion of grouper fish

Type of monitoring

A combination of market survey, landing survey and household survey

Phase Activity Timeframe
Review of available data ¢§$Z: zprggigkset data 7/06
Review questionnaires 7/06
Training Reviewed quest. 7/06
Data collection and entry | Ongoing 7/06
Data analysis New data 2/07
Report writing Printing, ed 3/07
Dissemination Newsletter, media, radio 4/07
Budget review 4/07
6) Palau
Depletion of giant clams - ongoing program
| ssue addr essed Depletion of Giant Clam wild stocks.
Type of monitoring Market survey
Activity Timeframe

Planning and design

2000

Public education program => capacity and awareness

Preparation of areas => nurseries

Acquisition of protective materials

Acquisition and planting of juvenile clams

Routine monitoring on growth survival

Development of specialized markets
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M elanesia
7) Fiji

| ssue addr essed Depletion of sedentary marine species

Key information requirements | Indicators for illegal fishing

Approach for data collection collection of data

Ad hoc (surprise) landing surveys to supplement routine

Proposed action

Remarks

= Secure funds (annual budget from licensing section of DOF)
= Recruitment of staff (casual workers) — project staff

= Conduct technical brainstorming meeting among officers concerned in
DOF to identify information requirements and design questionnaires

= Consolidate existing resources available within DOF
(developing data base and listing queries etc.)
= Training of field staff (casual workers)

= Pre testing of questionnaire in 3 sites ( one each in the Western,
Northern and central divisions)

evaluate the results of pre-testing and revise the questionnaire if
necessary

Full implementation from April 2007
Analysis

= Disseminate the information among DoF officers and planning of
corrective measures if occurrence of destructive fishing is evident

Technical assistance to
design questionnaire
may be needed from
FAO/SPC

3 months for design and
pre-testing phase
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8) Solomon Islands

| ssue addr essed

Concerns for the depletion of sedentary marine species

Key information requirements | Quantity by species by province

Approach for data collection

Reporting of commercial production from local retailers

Proposed action

Remarks

= Internal meeting among officers concerned among BFMR to have
better understanding of the issue and planed approach to address the
issue

= Organize a consultative workshop with stakeholders (including
buyers) to review local purchase form

Finalize form design by incorporating vies and comments from
stakeholders

Recruitment of new staff

= Training on new staff

Funding support logistics for report form collection

(Option is to ask buyers to send the report to DFMR)

Briefing session for buyers on how to fill up the form properly

= Implementation of data collection at least for one year (from Jan 2007)

= Obtain export documentation from customs to verify the accuracy of
local purchase reports.(ad hoc)

= MOU with NGOs to share the data

= Analysis of data — where is the high production areas, seasonal
variation of the production etc.

= Improve dissemination of the information to different users (other
government department provincial government )

= Quarterly and annual report to be prepared

Two staff members are
planned to be recruited
(Sep 06) apart from this
activity — budget has
already been allocated.
They will engage in data
entry and liaison with
buyers

NGOs are implementing
various surveys
(biological, socio-
economic) on the
sedentary species in a
number of areas. They
are also in need to have
a Broader (national)
picture of the sedentary
species fisheries.
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9) Papua New Guinea

| ssue addr essed

Depletion of sedentary marine species

Key information requirements | Species, size and catch rates

Approach for data collection
licensed buyers/exporters

Structured interview at landing sites (on a voluntary basis) to
supplement and validate mandatory report of catch from

Proposed action

Remarks

= Determine time schedule (sampling during open season 16 January —
31 October)

= Selection of sampling areas
— High production areas
— Medium production areas
— Low production areas
= Determined based on historical data set
= Designing survey (questionnaire, UVC)
= Produce project proposal (include all above)
= Organize consultative meeting to discuss draft proposal
= Finalize proposal and submit for fund allocation

= Organize personal, logistics, etc. (Partnership arrangement with
NGOs)

= Pre-testing of survey
= Conduct survey

= Analyse results and produce recommendations to effect policy change
to address “localized depletion issue

= Consultative meeting (all stakeholders)
= Review and monitor

Scope: selected local
level government areas

Data collected: species,
size, catch, price by
area, effort

Data analysis:
production, catch and
effort by area by
species, size
distribution by area

Dissemination:
workshop, local radio
and news paper
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10) Vanuatu

| ssue addr essed Depletion of sedentary marine species

Key information requirements | People’s participating in fisheries activity

Approach for data collection Use of Agricultural Census

Proposed action

Remarks

= Coordinate with National Statistics Office/Steering Committee for
Agriculture Census to include questions to identify h/h fisheries
involvement activities (Committee already started last week)

Next Census planned
for June 2006

I ssue addr essed

Depletion of sedentary marine species

Key information requirements | Species by size by fishing area in Shefa Province

Approach for data collection

Use of UVC survey method as used by SPC/Procfish project

Proposed action

Remarks

= Fisheries Department to get appropriate staff SCUBA certified

= Consult with SPC ProcFish staff to provide UVC (re)training for
SCUBA certified fisheries staff and office staff, as well as further

assisting in providing checks on data quality (ProcFish standard UV

census method to be applied)

= Consult with local chiefs/communities/traditional reef resources
owners to seek approval for survey work in their areas

= Consult with and seek support (partial funding etc.) from Shefa
Provincial Government

= Analysis — seek for technical assistance to SPC Proc Fish
= Dissemination

Fisheries Department has the awareness programme in the
communities and this programme will be used for dissemination

Ad hoc on an individual
or group basis

Deposit official request
ASAP for
implementation in 2007

Send out official
requests (letter), use
fisheries extension
officers when in these
areas to meet personally
with them

Shefa Provincial
Government discusses
2007 budget in
November 2006

If to implement in 2007
then needs Ministerial
Budget Committee
Consideration in June
2006
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11) New Caledonia

| ssue addr essed Harmonizing ...

Key information requirements | Fishing effort

Approach for data collection

Required action

Remarks

various area

them the need of harmonized ways of .....
in each province

appropriate regulation

long-term development

= Establish inventory of stock assessment survey methods used in

= Consultative meeting among stake holders to raise the issue of non-
comparative ways of surveys conducted in various areas and brief

= Promote application of the same method of data collection and analyse
= Make more stock assessment to compare the efforts to make more

= Make more consultation between all institutions and stakeholders
» Promote (implicate) all stakeholders understanding on the needs of

Polynesia
12) Cook Isands

Objective: To extend coastal resources data collection to the
Islands with no Fisheries Officer stationed.

Study Proposal: To estimate fish species caught/consumed on
these islands for subsistence use only

Type of system(s): Household Survey

Who will beinvolved: Fisheries Department in collaboration
with Department of Statistics

Data collection Strategy: sample-based: selection of a sample
of villages in the 7 islands.

Data collection method: Direct with questionnaires

Context:

Subsistence fishery

Island population 200-300
Household number is 50-100

8 islands with a fisheries officer and
7 islands with no Fisheries

Fish is the main protein source.

Fish consumption considered
homogeneous along the year

Required action

Remarks

Office of Statistics

data collected
— consumed species
— number and size of fish by species consumed
— frequency of fish in daily diet

= Step 4: Establish draft questionnaire

to be tailored to the study

= Step 1: Establish connection between Fisheries Department and

= Step 2: Establish the list of indicators that would be obtained from the

— household composition (males and females by age class)
— other which could be needed for other purposes, etc.

= Step 3: Establish the Sampling scheme (collaboration of expert)

= Step 5: Selection of a database management system, which might have

Past activities:
Agriculture and Fisheries
census in 2000 by the
statistics department

Assistance requested:
Expert in consumption
survey
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= step 6: Estimate the cost of the study and finalized the project proposal
= Step 7: Select data collectors and training of data collectors
= Step 8 Presentation of the survey to the communities (awareness)

= Step 9: Trial of the questionnaire and eventually adjustment of the
guestionnaire

= Step 10: test and finalization of the data entry interface of the database
management system

= Step 11: Time schedule of data collection
= Step 12: field data collection according to the time schedule

13) Niue Idands

Objective: Estimate marine edible species poisoned by Context:

ciguatera. identify exacted area affected, what is

Spatial coverage: Main harbor western (side) the % of marine edible species

Data collection method: Transect surveys affected, who are the resources user
Required action Remarks

Step 1:  Seek advice on survey methodology and technical assistance o
from SPC including for sampling. Past activities:

Step 2:  Identify indicators to be collected — Samples ;[]aken in
—density and size frequency by area 2002 with SPC expert

. - i Bieng Yetti
Step 3:  Estimate the cost and finalize the project proposal _ PJ%TE; a\?valrggless
Step 4: Seek donors

Step 5:  Prepare survey plan Assistance requested:
Step 6:  Survey training conducted by SPC experts — Technical assistance
Step 7:  Time schedule of data collection from SPC

Step 8: Prepare survey and sampling equipments (diving gears, fish — Financial assistance

tested Kits, etc.)
Step 9:  data collection and sampling
Step 10: data sample cleaning
Step 11: Data entry and validation
Step 12: Data analysis
Step 13: Report writing
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14) Samoa

I ssue: Depletion of mullet fish (ANAE)

Objective: To manage the spawning and aggregation sites of
mullet fish.

Study Proposal: To identify and monitor the spawning season | Context:

and aggregation sites of mullet fish
Type of system(s): Literature review, household surveys
(mainly fishers) and biological survey

Who will be involved: Communities, fisheries division,
retailers (outlets) and statistics department

Spatial coverage: 4 islands (2 main and 2 small islands)
Data collection Strategy: sample-based and GIS

— Aggregation sites
— Spawning time /season

Required action

Remarks

Step 1:

Step 2:

Step 3:
Step 4:

Step 5:
Step 6:

Step 7:
Step 8:
Step 9:

Step 10:
Step 11:
Step 12:
Step 13:
Step 14:
Step 15::
Step 16:

Establish connection between fisheries division and statistics

for household survey

Identify list of indicators for household survey

— Management practice

— Sites (habitat) and time (aggregation)

— Ethno-biological knowledge on mullet fishery

List of indicators for the biological survey

length, weight and gonad weight

Establish household questionnaire and a form for biological

sampling of mullet fish

Selection of database management system

Estimate the cost of study:

— Household (1 a year), transportation cost, Accommodation,
Food, Printing, Faire, equipment

— Sampling: fish cost (samples) and equipment for 1 whole
year

Set time frame

Select data collections and training of data collection

Presentation of the household survey to the community

Trial of the household guestionnaire

Data collection according to the time frame

Data entry — Store — Analyse — Output results

Draft report

Final report

Management Plan elaboration

Awareness

Past activities:

— Stock assessment
survey (1990)

— Market monitoring
surveys (annually)

Assistance requested:
— SPC/FFA information
on mullet fishery
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15) Tonga

o o ) Context:
Objective: To evaluate the possibility to start harvesting and

commercialize introduced trochus niloticus in Tonga

Who will beinvolved: Fisheries staff
Spatial coverage: Main island (1 of 3)

Data collection method: Transect surveys

Trochus niloticus was first introduced
in Tonga from Fiji and Vanuatu in the
90s. Some of the introduced
individuals were released to the known
sites and some were kept in the
fisheries hatchery for spawning

Required action

Remarks

Step 1. Seek advice on survey methodology and technical assistance
from SPC including for data base management )

Step 2:  Identify indicators to be collected Asmstance_requested:
density and size frequency by area — seek assistance on

Step 3:  Estimate the cost and finalyse the project proposal :ﬁgr\;e)slgg thodology

Step 4: Seek donors — financial assistance

Step 5:  Prepare survey plan

Step 6: Survey training conducted by SPC experts

Step 7:  Time schedule of data collection

Step 8:  Prepare survey equipment (diving gear, etc.)

Step 9:  Data collection

Step 10: Data cleaning

Step 11: Data entry and validation

Step 12: Data analysis

Step 13: Report writing

16) Tuvalu

Objective: To estimate the amount of fish consumed
in the country

Type of system(s): Household Survey

Who will be involved: Fisheries Department in
collaboration with Department of Statistics

Data collection Strategy: sample-based: selection of
a sample of villages in the main island and in 4 outer
islands

Data collection method: Direct with questionnaires

Context:

— All the fishery production is consumed
locally (no export)

— There are 8 islands with 10.000 habitants
in 1560 households

— 40% of the population reside on 1 island

— Fish is more consumed in outer islands

— Consumption pattern of fish considered
homogeneous along the year

Required action

Remarks

First Month

Step 1: Establish connection between Fisheries Department and Office
of Statistics
Step 2: Establish the list of indicators that need to be obtained
— Consumed species
— Number and size of fish by species consumed
— Frequency of fish in daily diet
— Household composition (males and females by age class)
— Others that would be needed for other purposes, etc.
Step 3: Establish the sampling scheme (collaboration of expert)

Past activities:
Census in 2002 by the
statistics department

Assistance requested:
Expert in consumption
survey
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Step 4: Design draft questionnaire

Step 5: Selection of a database management system

Second Month

Step 6: Estimate the cost of the study and finalized the project proposal
Step 7: Select data collectors and training of data collectors

Step 8: Presentation of the survey to the communities (awareness, radio
talk to communities)

Step 9: Trial and adjustment of the questionnaire

Step 10: Test and finalization of the data entry interface of the database
management system

Step 11: Time schedule of data collection

Third Month

Step 12: Field data collection according to the time schedule
Step 13: Data entry and validation

Step 14: Data analysis including raising of consumption in order to
estimate the whole consumption by island (stratification)

Step 15: Scientific report
Step 16: Report to non scientific users (dissemination to managers and to
communities)




The FAO/SPC Regional Workshop on Improving Information on Status and Trends of
Fisheries in the Pacific Region was organized jointly by the Secretariat of the Pacific
Community through its Coastal Fisheries Programme and FAO. Representatives from
eighteen countries/territories in the Pacific region were invited. With the overall objective
of facilitating the effective generation and use of fishery data and information for sound
policy development and responsible fisheries management, the Workshop reviewed the
relevance and adequacy of the existing national fishery information and data collection
systems and examined viable options to improve the quality of fishery data and
information, which suit specific settings of subregions (Melanesia, Micronesia and
Polynesia) and are operational in a budget and manpower limited situation.
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