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Small is Beautiful? A Database Approach for Global
Assessment of Small-Scale Fisheries: Preliminary

Results and Hypotheses1

Abstract.—Many aspects of small-scale fisheries hinder our efforts to understand their
dynamics, as required for sustainable management. For example, there is no widely accepted
definition of small-scale fisheries or global data on number of small-scale fishers and their
catches. One reason for this is that most research on small-scale fisheries is done at community
level and tends to focus on immediate problems, such as poverty reduction, maintaining
traditional lifestyle, and conflict resolution with large-scale fisheries. Many national fisheries
development plans claim, and in some cases do, favor the small-scale fisheries sector, though it
is generally the larger scale fleets which benefit from such plans. Several studies suggest, moreover,
that a “large” small-scale fisheries sector can be as detrimental to fisheries resources and marine
ecosystems as large-scale fisheries. Undoubtedly, quantifying the impacts of the small-scale
fisheries sector relative to that of the large-scale sector would help improve our ability to manage
the fisheries. In this paper, we present global estimates of small-scale fisheries based on aggregation
of available data on catch and number of fishers from national level statistics. The initial data
were from FAO country profiles, which were used to interpolate for countries with missing
data. We conclude with discussion about how to improve these estimates using field data from
regional and national sources.

Introduction

“The most striking about modern industry is that
it requires so much and accomplishes so little.

Modern industry seems to be inefficient to a de-
gree that surpasses one’s ordinary powers of imagi-
nation. Its inefficiency therefore remains unno-
ticed.”—E.F. Schumacher, Small is Beautiful,
1999.

For many countries worldwide, fisheries mean
important sources of food, livelihood, employ-
ment, and income. However, their degree of
importance in different countries varies, de-
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pending notably on the basic features of their
economy. For countries with highly developed
fisheries, operating as a large-scale industry,
the focus is on income, particularly through
export earnings. In developing countries, the
contributions of fisheries also impact on food
security, as fisheries products often represent
the main source of animal protein. Small and
large-scale fisheries generally co-exist in many
parts of the world and the extent of their in-
teractions and conflicts depend on the rela-
tive scale and intensity of their operations
(Pauly 1997). The ecosystem impact of small
and large-scale fisheries also differs, depend-
ing on the gear used (Chuenpagdee et al.
2003) and overall fishing effort. For example,
industrial bottom trawling, covering a large
fraction of a country’s continental shelf, and
extracting large catches, is likely to result in
greater ecosystem impacts than small-scale
inshore traps. It could be argued, however,
that one large-scale fishing vessel may be less
destructive than many small-scale fishing
boats. Further, some small-scale fishing meth-
ods can be very destructive, such as dynamite
and cyanide fishing, practiced illegally in many
developing countries (e.g. of Southeast Asia
[Saeger 1993] or Africa [Vakily 1993]). Thus,
overfishing can occur with both large-scale and
small-scale fisheries (World Bank et al. 1991).
Indeed, a worldwide comparative analysis of
these two sectors is urgently required to assess
these and related issues.

Most of the research and systematic data col-
lection efforts have been focused on industrial
fishing in developed and developing countries.
As a consequence, a large body of information
and knowledge about large-scale sector exists,
to the extent that the common complaint
about lack of data as the reason for ineffective
management measures leading to overfishing
is now largely unjustified. The same cannot
be said about small-scale fisheries. The Food
and Agriculture Organization of the United

Nations (FAO), for example, coordinates and
publishes fisheries statistics, such as landings
from capture fisheries by species groups, from
member countries on an annual basis. How-
ever, it can be largely assumed that data re-
ported by member countries to FAO fail to
include catches from subsistence and artisanal
fishing (both of these are components of small-
scale fisheries; recreational fisheries may also
be included in the small-scale category, al-
though, along with freshwater fisheries, they
won’t be considered here).

Many studies of small-scale fisheries have been
conducted, but these studies have tended to
emphasize the anthropological, social, and cul-
tural aspects of small-scale fishing and gener-
ally attempted to capture their unique situa-
tions at particular locations. Information about
small-scale fisheries at a country level is rare;
one important exception being the fisheries
country profiles published by FAO (http://
www.fao.org/fi/fcp/fcp.asp), which attempt to
provide a description of the large and small
fishing sectors of most maritime countries.
Researchers and scientists working in small-
scale fisheries, however, do not always appre-
ciate such broad overviews, claiming that natu-
ral and social systems are too complex, and
that each small-scale fishing community is dis-
tinctively different from others. Another com-
mon view is that small-scale fisheries are so
different between countries that global, or
even regional, definitions and comparisons are
impossible, again implying uniqueness for
each individual fishery.

The problem with these notions, which often
appear convincing at first sight, is that in ef-
fect, they add further to the marginalization
of small-scale fisheries, already disadvantaged
by their physical, socio-economic, political and
cultural remoteness from urban centers (Pauly
1997). Small-scale fishing communities in de-
veloping countries often operate in areas away
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from the locations of political power, lacking
landing facilities and other infrastructure, and
direct access to markets. Compared with large-
scale industrialized fishery sector, small-scale
sector usually receives far less support (e.g.,
subsidies) from the governments. Also the
lower economic status, on a per caput basis,
of small-scale fishers, marginalizes them fur-
ther and undermines the political power, that,
at least in what are formally democracies, their
numbers would imply.

At the onset, an attempt to counter this
marginalization of small-scale fisheries would
include an amount of research and a data col-
lection effort comparable to those devoted to
large-scale fisheries with aggregate catches of
similar magnitude. This would help not only
to provide a quantitative framework for the
sociological and anthropological work per-
formed so far, but also to allow for compara-
tive analysis of social and economic contribu-
tions of the two sectors, as well as their rela-
tive impacts to marine and coastal ecosystems.

This contribution illustrates the reframing of
research on small-scale fisheries suggested above
by presenting a quantitative approach for de-
riving regionally stratified, global estimates of
their catches and number of fishers and ves-
sels based on data in the FAO country pro-
files. The following sections describe the it-
erative approach we have developed to achieve
this, and preliminary results, followed by a
discussion which emphasizes the next itera-
tions, where the locale-specific knowledge
embedded in the primary and gray literature
will be used to improve our database, and the
results based thereon.

Methods

Small-scale fisheries are sometimes described
as subsistence and artisanal, with fishers us-
ing traditional and simple gears, some with-

out a boat and some with boats lacking en-
gines. These fisheries normally contribute
food for household consumption, with small
amount of catches used for barter or trade. In
other instances, small-scale fisheries involve use
of modern gears and boats with outboard or
inboard motor. They are considered commer-
cial fisheries, as catches are landed and sold
either by fishers or their family members at
the market or through marketing systems in-
volving “middlemen” (often women). Con-
cerns regarding the definition of small-scale
fisheries are related to the wide range of fish-
ing and marketing practices, framed in a great
variety of cultural and political settings. Thus,
the first in our effort to derive global estimates
was to review the definitions of small-scale fish-
eries in the FAO country profiles. We used
FAO data as for the initial estimates because
it is the only data set that provides coverage of
small-scale fisheries in a consistent format
across countries.

Of 137 countries that provide report of ma-
rine fisheries to FAO, 50 offer definitions of
their small-scale fisheries, in terms of boat type
and size, engine size, gross boat tonnage
(GRT), number of crew, gear used, and vari-
ous combinations of these statistics. Table 1
illustrates the overall consistency of what is
considered small-scale fisheries in developing
and developing countries. It is this overall con-
sistency which made possible the use of the
database approach we present below.

The database was given the following features.
First, it contains all countries with marine fish-
eries, grouped into two main categories, based
on the UNEP human development index
(HDI) (UNEP 2000) (i.e., high [H-HDI]
and medium–low [ML-HDI]. Human devel-
opment index measures a country’s status in
terms of life expectancy, educational attain-
ment of its citizen, and adjusted real income,
and is considered more appropriate than gross
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domestic product (GDP), often used for rank-
ing and grouping countries and their national
fisheries. The grouping of the countries is done
to allow for statistically improved estimates of
global catches, as available data are averaged
within groups of countries (“strata”) and com-
putation for missing values (i.e., their replace-
ment by within-stata averages) is performed
for countries within the same categories. Me-
dium and low HDI countries are grouped to-
gether since their estimates are similar and they
are very different from H-HDI countries. The
grouping results in 40 H-HDI and 97 ML-
HDI countries.

Then, for each country with data, the num-
ber of small-scale fishers, vessels, and catches
were entered as reported in the FAO country
profiles, along with other reported features of
the small-scale fishery of each country. These
data largely cover the late 1990s and 2000.
As well, we entered for each country an esti-
mate of its small-scale fishing area, defined as
the area of its shelf ranging from the shoreline
to 50 km offshore or 200 m depth—which-
ever comes first providing the limit. These lim-
its were selected on the assumptions that small-

scale fishers usually a) perform day trips (a
few hours sailing, a few hours fishing, and a
few hours sailing back) and, hence, the limit
in terms of distance from shore and b) do not
fish in very deep waters, except in areas where
the shelf is very narrow (e.g., around oceanic
islands) and, hence, are restricted to on-shelf
(neritic) waters and resources.

Global estimates (e.g., of number of fishers)
were then obtained by
1) Using available estimates by countries to
compute within-strata estimates of mean num-
ber of fishers per square kilometer of small-
scale fishing area;
2) Multiplying these means by the country-
specific values of small-scale fishing area to
obtain preliminary estimates of fishers in coun-
tries without such number;
3) Adding fisher numbers across countries, by
strata. Note that this approach, which was ap-
plied in similar fashion to number of vessels
and catch per fisher (and hence to absolute
catches by small-scale fisheries), implies that
per stratum and global estimates obtained
thereby emerge from summing a reasonably
high number of largely independent products.

Table 1. Characteristics of small-scale fisheries provided in FAO country profiles

Boat size between 5 and 8 m; less than 12 or 15 m; up to 21 m

Boat type no boat canoe, sail, un-powered, outboard engine, open boat,
no deck

Boat GRT between 10 and 20 GRT; less than 20 GRT

Size of engine 15–40 hp; less than 60 hp

Number of crew  2–3; 5–6

Gear type handline, longline, dive, traps, nets, gill nets, push nets,
small trawlers

Combination less than 10 m or 20 GRT, 5–6 m with 2–3 crew

Characteristics General range
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Consequently, we can assume that underesti-
mates in certain countries will compensate for
overestimates in others (Sokal and Rohlf
1995). Technically, this approach also allows
for estimating formal confidence intervals for
the global estimates, although we have ab-
stained here from dealing with issues of preci-
sion, given the dubious accuracy of some of
our source estimates.

Preliminary Results and Discussion

The current database includes existing infor-
mation from eight H-HDI and 27 ML-HDI
countries, or 20% and 28% of the total coun-
tries, respectively. Our preliminary estimates
of the number of small-scale fishers and ves-
sels are given in Table 2 and the global catches
in Table 3. The estimates show that there are
five times more small-scale fishers per area in
ML-HDI countries than in H-HDI countries
and that they use twice the number of boats.
Conversely, individual small-scale fishers in H-
HDI catch five times more per year than those
in ML-HDI. These ratios can be taken to re-
flect the level of dependency on resources and
the social well-being of small-scale fishers in
these countries. Different estimates can be
made using reported data within strata, to
differentiate between geographical regions, as
shown in Table 4 for ML-HDI countries. Table
4 suggests that these estimates vary only

slightly from the estimates obtained in the
first procedures (see Tables 2 and 3). Yet, re-
gional differences found within the ML-HDI
statum can be informative, particularly for
discussion about fisheries sustainability at the
regional level. In the Asia-Pacific region, for
example, there are more small-scale fishers and
more boats, resulting in relatively less catch
per fisher and smaller total catches, compared
to other regions. Curbing of small-scale fish-
eries in Asia-Pacific countries may be an issue
that needs further exploration.

These preliminary estimates provide informa-
tion about small-scale fisheries that can be
used to compare with large-scale sector, simi-
lar to the broad comparisons performed by
D. Thompson (in Pauly 1997). For example,
the number of crew on large-scale fishing ves-
sels reported therein is about half a million,
while our estimates suggest that there are over
10 million small-scale fishers in the world.
The contribution of small scale fisheries to
global fisheries catches is, at 31 million met-
ric tons (mt, Table 3), roughly half that of the
large-scale sector, which ranges from 50 mil-
lion to 80 million mt, depending on the pro-
portion of commercial small-scale fisheries re-
ported by FAO member countries as part of
their national landings (see below). Also im-
portant about small-scale fisheries is the fact
that income generated from this sector is likely

Table 2. Global estimates of small-scale (SS) fishers and boats

H-HDI                 0.19                    0.15        1,380                     397

ML-HDI     0.97        0.31        9,100      2,050

Countries
SS fishers

per km2
SS boats per

km2

Total SS
fishers
(‘000)

Total SS
boats
(‘000)

Total       10,480                 2,447
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to stay at the local level and contribute to lo-
cal well-being (Sen 1999).

When considering fishing activity in terms of
food efficiency, almost all small-scale fisheries
catches are used for human consumption, as
opposed to only 57% in the case of large-scale
fishing (Pauly 1997). The contribution of
small-scale fisheries to human food security is
therefore greater than that of the large-scale
sector; similar analyses can be made for fuel
efficiency or return on investment. Thus, the
catch per metric ton of fuel consumed in small-
scale fishing is 4–5 times higher than for large-
scale fishing and the number of fishers em-
ployed per $1 million investment in fishing

vessels is at least 100 times higher in small-
scale than in large-scale fisheries (Pauly 1997).

The estimates reported in this paper are very
preliminary and will require continuing up-
date and improvement. First, efforts must be
made to replace the data from FAO country
profiles by data from local studies documented
in the primary or report literature. Our data-
base provides an appropriate framework for
the systematic data collection required here
both at local and national levels. Global esti-
mates will be improved with the increase in
data quality and quantity. Indeed, explicit con-
sideration of uncertainty (through estimated
confidence intervals, or more crudely through

Table 3. Estimates of global landings by small-scale fisheries

Catch per SS fisher Total SSF catch
Countries   (mt/fisher/year)                                    (1,000 mt/year)

H-HDI 10       13,467

ML-HDI   2       17,962

   Total          31,429

Table 4. Regional breakdown of key statistics on small-scale fisheries in ML-HDI countries

American/ 0.85       1,220  0.36       242            0.43            547
Caribbean (25)

Africa (36) 0.93          980  0.21       187 2.21    2,040

Asia/Pacific (18) 1.35       6,060  0.57        1,490           0.72         4,360

Europe/Near East (18) 0.86            1,810          0.23           438           2.60    4,710

Total (mean)            (0.97 )         10,070 (0.31)         2,357         (1.88)      11,657

Region (n)
 Fishers/

km2

Total
fishers
(‘000)

Boats/
km2

Total boats
(‘000)

Total
catches
(1,000

mt/year)
Catch/fishers

(mt/year)
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ranges for the different inputs, or through a
Monte-Carlo approach) will allow evaluation
of the uncertainty in all estimated outputs
(Figure 1).

Next, the database must be expanded to in-
clude explicitly the catches taken by women
and children, which are hardly ever included
in national statistics, another expression of the
marginalization alluded to above. Contrary to
a widespread belief, women and children in
many countries do take active roles in catch-
ing fish and coastal invertebrates, rather than
only in processing and marketing. Examples
are reef gleaning, widespread in Southeast Asia
and the Pacific (Chapman 1987), or gather-
ing of estuarine bivalves and other invertebrates
in West and East Africa (Williams 2002) and
in El Savaldor (Gammage 2004). Consider-
ation of these catches will not only add to the
reported amounts, but also highlight an in-

come source so far largely neglected in accounts
of the coastal economies.

Some published social science (anthropology,
sociology, economics) studies of small- scale
fisheries report information on their catch com-
position. These data, if available for several time
periods, will be useful to determine the ex-
tent of small-scale fisheries on their support-
ing ecosystems (e.g. by computing the mean
trophic level of their catch) (Pauly et al. 1998),
thus providing a basis for discussions on
whether, in such cases, small is beautiful.
Moreover, catch composition data can be used
to infer whether the small-scale fisheries
catches of a given country are included in the
catch statistics it submits to FAO. Presently,
many island countries with substantial small-
scale fisheries exploiting near shore reefs re-
port only tuna and or lobster catches (i.e.,
exported commodities), a sign that they do
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(from Sea Around Us Project)

Calculate catch per fisher 
and per vessel

Global estimates 
of no. of fishers 

and vessels 

Calculate average 
number of fishers & 
vessels per SSF area

Country data (EEZ 
features and 

development index)

FAO Country 
Profiles

Global estimates of 
total SSF catches
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The next steps:
Monte-
Carlo 
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Figure 1. Schematic diagram for global estimation of small-scale fisheries.
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not consider their small-scale fisheries worth
attention, though it is they which feed the
local populations.

Additional rules can be devised to infer whether
small-scale fisheries catches are included in the
FAO catches of different countries. For coun-
tries reporting “zero catches” in small-scale fish-
eries, our estimates should be added to FAO
catches since small scale fishing occurs in all
maritime countries, whether or not government
officials went to the beaches to record their
catches. On the other hand, in cases where
small-scale fisheries catches are roughly equal
to the nonidentified catches (e.g., the frequent
“miscellaneous” or “other species”), then they
might have been included in the FAO statis-
tics. Further, some countries do not report
catches of boats below a certain tonnage. In
most cases, the entire estimate of the small-
scale catch of these countries will have to be
added to the FAO-based global catch estimates
for marine fisheries.

Finally, estimates of value of fisheries catch
should be made to suggest economic and so-
cial importance of small-scale fisheries to local
communities. One possibility is to apply glo-
bal average price for fish species (available at
www.seaaroundus.org) to small-scale catch com-
position data. Alternatively, for commercial
small-scale fisheries, price data can be obtained
directly from field studies or inferred from prices
of corresponding species in other, similar fish-
eries. Interviews and surveys will be required,
however, to assess other values of fish, such as
for household consumption and cultural and
spiritual uses (e.g. in aboriginal communities).

Conclusion

The database approach presented here to obtain
global estimates of sall-scale fisheries, and thus
to document, rather than assert their impor-
tance, is an initiative to construct a new “mental

map” for small-scale fisheries, where they are
put at the front and center of research and man-
agement interests, instead of remaining at the
margin. Similar to the large-scale fisheries, small-
scale fisheries share features across broad regions,
which render them amenable to comparative
quantitative studies, and to global inferences.
As the global small-scale fisheries database pre-
sented here is structurally similar to the global
(large-scale) fisheries, ecosystem and biodiversity
database assembled by the Sea Around Us Project
(see www.seaaroundus.org), global comparative
analyses will therefore be possible. In addition
to comparing directly the contribution of small-
and large-scale fisheries to the economy and food
security of various countries, it will be possible
to assess impacts of small-scale fishing on eco-
systems and biodiversity, especially when trends
can be observed. This will allow us to tell, in
rigorous fashion, whether, in fisheries, small is
beautiful.

Acknowledgments

We thank the Fourth World Fisheries Congress
organizers for the invitation to present this
paper. We acknowledge the help of Adrian
Kitchingman, the Sea Around Us Project, Uni-
versity of British Columbia, for the estimates
of small-scale fishing areas. For financial sup-
port, we thank the Pew Charitable Trusts of
the Sea Around Us Project. R. Chuenpagdee
also thanks Anthony Davis and Social Research
for Sustainable Fisheries project and D. Pauly
acknowledges funding from Canada’s Natural
Scientific and Engineering Research Council
(NSERC).

References

Chapman, M. D. 1987. Women’s fishing in Oceania. Hu-
man Ecology 15(3):267–288.

Chuenpagdee, R., L. E. Morgan, S. M. Maxwell, E. A.
Norse, and D. Pauly. 2003. Shifting gears: assessing
collateral impacts of fishing methods in the U.S. wa-



583GLOBAL ASSESSMENT OF SMALL-SCALE FISHERIES

ters. Frontiers in Ecology and the Environment
10(1):517–524.

Gammage, S. 2004. The tattered net of statistics. Pages
36–40 in K. G. Kumar, editors. Gender agenda—
women in fisheries: a collection of articles from
SAMUDRA Report. ICSF (International Collective
in Support of Fishworkers), Chennai, India.

Pauly, D. 1997. Small-scale fisheries in the tropics: mar-
ginality, marginalization and some implications for
fisheries management. Pages 40–49 in E. K. Pikitch,
D. D. Huppert, and M. P. Sissenwine, editors. Glo-
bal trends: fisheries management. American Fisheries
Society, Symposium 20, Bethesda, Maryland.

Pauly, D., V. Christensen, J. Dalsgaard, R. Froese, and F.
C. Torres, Jr. 1998. Fishing down marine food webs.
Science 279:860–863.

Saeger, J. 1993. The Samar Sea: a decade of devastation.
NAGA, the ICLARM (International Centre for Liv-
ing Aquatic Resources Management) Quarterly
16(4):4–6, Penang, Malaysia.

Sen, A. 1999. Development as freedom. Oxford Univer-
sity Press, Oxford, UK.

Sokal, R. R., and F. J. Rohlf. 1995. Biometry: the prin-
ciples and practice of statistics in biological research.
3rd edition. Freeman, New York.

The World Bank, United Nations Development
Programme, Commission of the European Commu-
nities, and Food and Agriculture Organization. 1991.
Small-scale fisheries: research needs. World Bank Tech-
nical Paper Number 152. Fisheries Series.

UNEP 2000. Human Development Report 2000. United
Nations Development Programme. Oxford Univer-
sity Press, New York.

Vakily, M. 1993. Dynamite fishing in Sierra Leone.
NAGA, the ICLARM (International Centre for Liv-
ing Aquatic Resources Management) Quarterly
16(4):7–9, Penang, Malaysia.

Williams, S. B. 2002. Making each and every African fisher
count: women do fish. Global Symposium on Women
in Fisheries. WorldFish Center, Penang, Malaysia.


	About this CD
	Title page
	Citation
	CONTENTS(hyperlinked)  
	Preface
	Papers
	Grand Keynote: Reconciling Fisheries with Conservation: The Challenge of Managing Aquatic Ecosystems
	Keynote: What Should We Care About When Attempting to Reconcile Fisherieswith Conservation?
	Session Summary: Achieving Reconciliation of Fisheries with Conservation Through an Ethical Approach
	Ecosystem Justice as an Ethical Basis for Fisheries Management
	Social Resistance to the Obvious Good: A Review ofResponses to a Proposal for Regulation of European Fisheries
	Making the Judge the Fall Guy: Reliance on the CourtSystem When Processes for Allocation of FisheriesResources Between User Groups Are Mismanaged orNonmanaged
	Reconciling Fisheries and Allocation Using a Justice-Based Approach: Troll Fisheries Score Best
	Session Summary: The Human Dimension in Achieving the Reconciliationof Fisheries with Conservation
	Institutional Sustainability of Aquaculture and Fishing—A Case of the Archipelago Sea Region, Finland
	A Pilot Program for Local Development of State Species Recovery Plans in California: The Shasta-Scott River CohoSalmon Recovery Team
	Social Barriers to Sustainable Recreational Fisheries Management Under Quasicommon Property Fishing Rights Regime
	Socioeconomic Factors in Fisheries Management: The Ocean Prawn Trawl Fishery in New South Wales Australia
	Building Capacity for 21st Century Fisheries Management: A Global Initiative
	A Participatory Approach to Identifying Research Needs for Community-Based Fishery Management
	Compensable Property Interests and Takings: A Case Study of the Louisiana Oyster Industry
	Incorporating Stakeholders into the Development of Fisheries Ecosystem Plans: A North Sea Case Study
	Bridging the Gap Between Social and Natural Fisheries Science: Why Is This Necessary and How Can It Be Done?
	Territorial Control as a Fisheries Management Instrument: The Case of Artisanal Fisheries in the Estuary of the Patos Lagoon, Southern Brazil
	Salmon Farming, Genomics, and Ethics
	Session Summary: The Ecological Dimensions in Achieving the Reconciliation of Fisheries with Conservation
	Temporal Trends in Age-Specific Recruitment of Sockeye Salmon: Implications for Forecasting
	Why Fisheries Reference Points Miss the Point
	Evaluating Conservation Reference Points and HarvestStrategies in Pacific Herring and the Impact of Dispersal
	Bycatch Reduction of Multispecies Bottom Trawl Fisheries: Some Approaches to Solve the Problem in the Northwest Pacific
	Session Summary: Fisheries Trade and Reconciling Fisheries with Conservation
	Canada’s International Marine Fish Trade Since 1950:Volume, Value, and Implications for Conservation
	Economic Loss of Pollution to Fisheries: An Economic Analysis of the Jakarta Bay Fisheries
	The Effects of Trade Policies on the Philippine Fish Markets
	An Economic Analysis of the Southeast U.S. Shrimp Processing Industry Responses to an Increasing Import Base
	Disaggregated Projections of Fish Supply, Demand, and Trade in India
	Session Summary: Reconciling Fisheries with Conservation: Lessons from History
	Back to the Future in Northern British Columbia:Evaluating Historic Marine Ecosystems and Optimal Restorable Biomass as Restoration Goals for theFuture
	Historical Policy Goals for Fish Management in Northern Continental Patagonia Argentina: A Structuring Force of Actual Fish Assemblages?
	Managing Biodiversity of Pacific Salmon: Lessons from the Skeena River Sockeye Salmon Fishery in British Columbia 
	Back to the Future: A Candidate Ecosystem-Based Solution to the Fisheries Problem
	Session Summary: Reconciling Fisheries with Conservation and Maintaining Biodiversity
	Development of Methods to Evaluate Management Options for Achieving the Recovery of Endangered Salmon Stocks 
	Canada’s Wild Pacific Salmon Policy and the Maintenance of Diversity
	Reconciling Fisheries with Conserving Biodiversity
	Susceptibility in Exploited Marine Fishes and Invertebrates: Deconstructing Myths about Resilience to Extinction
	Session: Jurisdictional Equity
	Addressing Illegal, Unreported, and Unregulated Fishing in the Philippines
	Session Summary: The Role of Sport Fishing in Reconciling Fisheries with Conservation
	Evaluation of the Importance of Recreational Fisheries on a Mediterranean Island
	The Practical Application of Mark-Selective Fisheries
	Who Owns the Fish and What Are They Worth to Society?—Defining Ownership, Resolving Conflict, and Evaluating Costs and Benefits to Society While Reconciling Harvest Fisheries with Conservation
	Session: Across Boundaries
	Barriers to World Trade in Fisheries Products: Are Markets Fair?
	Three Case Studies of Cooperative Research and Management of Shared Salmon Resources in Southeast Alaska and Northern British Columbia
	Session Summary: Reconciling Aboriginal Fisheries with Conservation:Themes, Concepts, and Examples
	Northern Australia—Indigenous Fisheries Management
	Everything is One
	Session Summary: Roles of Small-Scale Fisheries in Conservation of Aquatic Ecosystems
	Livelihood Strategies and Survival of Small-Scale Fisheries in the Finnish Archipelago Sea
	The Socioeconomic Structure of Fishermen of Iznik Lake
	Artisanal Small-Scale Fishery and Community-Based Fisheries Management by “Jangadeiros” in Northeastern Brazil
	The Conservation–Exploitation Paradox in a Mexican Coral Reef Protected Area
	Allocation Issues and the Management of a Mexican Shrimp Fishery
	Turning the Tide: Toward Community-Based Fishery Management in Canada’s Maritimes
	Small is Beautiful? A Database Approach for Global Assessment of Small-Scale Fisheries: Preliminary Results and Hypotheses
	Handling the Legacy of the Blue Revolution in India—Social Justice and Small-Scale Fisheries in a Negative Growth Scenario
	Reconciling Ghanaian Fisheries with Conservation by Minimizing Impacts of Continuous Overfishing in the Country’s Waters through Science-Based Participatory Management
	Reef and Lagoon Fish Prices: The Transition from Traditional to Cash-Based Economic Systems—Case Studies from the Pacific Islands
	Session Summary: Can Fair Allocation Impact the Reconciliation of Fisheries with Conservation?
	Allocation and Conservation of Ocean Fishery Resources: Connecting Rights and Responsibilities
	Socially Optimal Allocation of Fish Resources Among Competing Uses
	Alaskan Sablefish and Patagonian Toothfish: A Study of Allocation and Conservation
	Estimating Bycatch Survival in a Mark-Selective Fishery
	Transformation in the South African Fishing Industry and Its Ability to Redistribute Fishing Rights
	Session Summary: Reconciling Fisheries with Conservation and the Valuation of Fisheries
	Getting Values and Valuation Right: A Must for Reconciling Fisheries with Conservation
	Subsidies, Decommissioning Schemes, and Their Implications for Effective Fisheries Management
	Keynote: Can We Get More Fish or Benefits from Fish and Still Reconcile Fisheries with Conservation?
	Session Summary: Food Web Constraints on Getting More Fish
	Can We Say Goodbye to the Maximum Sustainable Yield Theory? Reflections on Trophic Level Fishing in Reconciling Fisheries with Conservation
	The Role of Predation in the Shrimp Stock Collapse in the Southern Gulf of Mexico
	Session Summary: Reconciling Fisheries with Conservation and the Ecological Footprint of Aquaculture
	The Influence of a Bivalve Farming System on the Water Quality in Coastal Waters of Korea
	Rural-Based Aquaculture in Kenya: Wise Use of Indigenous Practices and Knowledge for Fish Feeding Purposes
	Integrated Systems Analysis for Coastal Aquaculture
	Session: Freshwater Habitat Improvement
	Restoration of Atlantic Salmon and Other Diadromous Fishes in the Rhine River System
	Local Riverine Fish Communities as Promoters for Habitat Restoration in the Floodplain Area of the Lower Rhine
	Water Quality Improvements Following Political Changes, Enhanced Fish Communities, and Fisheries in the Czech Republic
	Watershed Restoration to Reconcile Fisheries and Habitat Impacts at the Keogh River in Coastal British Columbia
	Riparian Habitat Restoration and Native Southwestern USA Fish Assemblages: A Tale of Two Rivers
	Session Summary: Reconciling Fisheries with Conservation Through Marine Habitat Improvement
	Fishery Conservation and Habitat Improvement in Marine Ecosystems
	Fisheries and Their Management Using Artificial Reefs in the Northwestern Mediterranean Sea and Southern Portugal
	Artificial Reefs as Fishery Conservation Tools: Contrasting the Roles of Offshore Structures Between the Gulf of Mexico and the Southern California Bight
	Coupling Fisheries with Ecology through Marine Artificial Reef Deployments
	Artificial Shelters for Clawed and Spiny Lobsters: A Critical Review of Enhancement Efforts
	Design of Artificial Reefs and Their Effectiveness in the Fisheries of Eastern Asia
	Session: Stock Enhancement
	What Makes Fishery Enhancements Responsible?
	Supplementation of an ESA-Listed Spring Chinook Population With Management Limitations
	Session Summary: Reconciling Fisheries with Conservation and Constraints of Climate Change
	Evaluation of Methods to Reliably Track Changes in Productivity of Fish Populations that Arise from Climatic Change
	Keynote Speaker: How Can We Manage Aquatic Ecosystems to Reconcile Fisheries with Conservation?
	Session Summary: The Role of Quantitative Ecosystem Indicators and Objectives for Fisheries Management in Reconciling Fisheries with Conservation
	Predictive Model for Estimating Maximum SustainableYield from Growth Parameters
	Climate and Fisheries: Forecasting Contextual Changes, Instead of Hindcasting from Meaningless Means
	Session: Ecosystem Modeling
	Ecosystem Modeling Approaches for South African Fisheries Management
	A Framework for Aquatic Habitat Classification and Quantification for Large Northern Ecosystems: Application to the Proposed Churchill River Power Project, Churchill River, Labrador, Canada
	Exploring Catch Trophic Spectrum Analysis: A Method to Estimate Fishing Rates and Biomass at the Ecosystem Level
	Competition Between Marine Mammals and Fisheries—Can We Successfully Model This Using ECOPATH with ECOSIM?
	Interacting Industrial and Artisanal Fisheries and Their Impact on the Ecosystem of the Continental Shelf on the Central Pacific Coasts of Mexico
	Session Summary: The Role of Data Quality in Reconciling Fisheries with Conservation
	Quality Data versus Analysis? Abundance Indices from a Mediterranean Trawl Fishery as Case Study
	The Potential Effects of Panel Data Attrition and Refreshment on Effort Analysis in the Gulf of Mexico Shrimp Fishery
	Alternative Data Sources for Learning About Groundfish Resources and Their Fisheries (poster abstract)
	Session Summary: Decision Frameworks and Reconciling Fisheries with Conservation
	Reorganization of the Institute of Marine Research, Norway, to Improve the Quality and Responsiveness of Scientific Advice for Management and Conservation Under the Ecosystem Approach
	Evaluation of Strategic Policies for Fisheries Systems
	Moving Towards Sustainable Bycatch Populations in Australia’s Northern Prawn Fishery
	New Frameworks for Reconciling Conservation with Fisheries: Incorporating Uncertainty and Ecosystem Processes into Fisheries Management
	Session Summary: Overcapacity and Effort Management in Reconciling Fisheries with Conservation: Case Studies of Effort Reduction
	Individual Transferable Effort: A Fishery ManagementTool for Acheiving Sustainability and Conservation Objectives
	Session Summary: Reconciling Fisheries with Conservation and Protected Areas/Times
	Marine Protected Areas and Reconciling Fisheries with Conservation: Insights from the Common Property Theory
	Modelling Marine Protected Areas in British Columbia
	A Multiple-Use Marine Planning Framework that Informs Ecologically Sustainable Development Outcomes for Marine Resource Use
	Management and Conservation of a Short-Lived Fishery Resource: Loligo gahi Around the Falkland Islands
	The Use of Protected Areas for Biodiversity and Stock Conservation in an East African Lake
	An Adaptive Harvest Strategy for Data-Poor Fisheries on Sedentary Species: Application to the Giant Red Sea Cucumber Parastichopus californicus Fishery in British Columbia
	Siting Marine Reserves: Stakeholder-Based Versus Science-Driven Approaches
	Session Summary: Bycatch Reduction and Reconciling Fisheries with Conservation
	Reconciling Fisheries Activities with the Conservation of Seals Throughout the Development of New Fishing Gear: A Case Study from the Baltic Fishery–Gray Seal Conflict
	Mesh Selectivity of Sweeping Trammel Nets for Dominant Nontarget Species (Amoy Croaker and Moustached Thryssa) in the Northern Coast of Central Java
	Working Laterally Towards Perfect Selectivity in Fishing Gears
	Effectiveness and Applicability of Technical Measures in Bycatch Management
	Muscle Physiology in Escape Response of Kuruma Shrimp
	Reconciling Fisheries with Conservation Through Programs to Develop Improved Fishing Technologies
	Session: Stock Assessment and Adaptive Management
	Growth of Male Dungeness Crabs in Southeast Alaska
	Reference Points and Decision Rules in U.S. Federal Fisheries: West Coast Groundfish Experiences
	Life History, Fishery, and Stock Conservation of the Patagonian Toothfish Around the Falkland Islands
	Cancer johngarthi in the Southwest Region off the Baja California Peninsula Mexico: A Potential New Fishery
	Does Classic Stock Assessment Have a Role in a Failed Case of Reconciliation of Fisheries with Conservation?
	Spatial–Temporal Stock Assessment: In-Season Repeated Measures and Virtual Population Analysis
	Relationship Between Early Life Stages of Louisiana White Shrimp and Subsequent Landings
	Evaluation of Chum Salmon Fishery Performance Using Ricker and Beverton–Holt Stock Recruitment Approaches in a Bayesian Framework
	Keynote: Reconciling Fisheries with Conservation on Coral Reefs: The World as an Onion
	Session Summary: Reconciling Fisheries with Conservation in the Open Ocean
	Fisheries Ecosystem Impacts and Management in the Mediterranean: Seabirds Point of View
	Life History Characteristics of Blue Marlin, White Marlin, and Sailfish from the Eastern Caribbean Seaand Adjacent Waters
	Managing Conflicts Between Fisheries and Conservation in the Open Ocean: An Overview of the Measures Adopted by Regional Fisheries Bodies
	Legal Challenges to the Establishment of High-Seas Marine Protected Areas
	Session Summary: Reconciling Fisheries with Conservation in Coastal Zones
	Reconciling Fisheries with Conservation in the Coastal Zones—The Norwegian Experience and Status
	New Management Strategies for Balancing Conservation and Sustainable Coastal Fisheries in Southeast Australia
	Decadal-Scale Stable Oxygen Isotopic Variations in Seawater and Implications for Otolith Thermometer Studies
	Session Summary: Reconciling Fisheries with Conservation in Estuaries
	Fisheries Management and Conservation in Tropical Estuaries—Is a Balance Possible?
	Oceans Apart? Estuarine Fisheries and Conservation in Southeastern Africa and Southwestern Australia
	A Scientific Assessment Program to Test the Reconciliation of an Estuarine Commericial Fishery with Conservation
	Scaling Salmonid Life History by Habitat Area: A Conceptual Approach to Estimating Estuarine Conservation Needs
	Session Summary: Reconciling Fisheries with Conservation in the Deep Sea
	Conservation Aspects of Deep-Water Fishing in the Northeastern Atlantic, Within Exclusive Economic Zones and on the High Seas
	Deep Sea 2003: Shaping the Way Ahead: An Interim Conference Report
	Reconciling Fisheries with Conservation on Seamounts
	Session: Coral Reefs
	Reconciling the Needs of Fisheries and Conservation in Coral Reefs
	Session Summary: Reconciling Fisheries with Conservation in Enclosed Seas
	The Black Sea Fisheries and Ecosystem Change: Discriminating Between Natural Variability and Human-Related Effects
	Session Summary: Reconciling Fisheries with Conservation in Polar Seas
	Fisheries Management and Conservation in the Antarctic: National and International Regimes and the Problem of Implementation
	Reconciling Fisheries with Conservation: Three Examples from the Southern Ocean
	Question 6: How Do We Reconcile Fisheries with Conservation in Freshwater Habitats?
	Session Summary: Reconciling Fisheries with Conservation in Large Rivers
	Conservation of Fish and Fisheries in Large River Systems
	Changes in Fish Assemblages in the United States: Extent, Causes, and Conservation
	Session: Lakes
	Reconciling Fisheries with Conservation: The Laurentian Great Lakes Case Study
	Gill Net and Hydroacoustic Fish Resource Evaluation of an Ultraoligotrophic Lake of Northern Patagonia Argentina
	Session: Streams
	Growth and Condition of Endemic Trout Salmothymus obtusirostris in Jadro, a Dalmatian River
	Restoring Geomorphic Stability and Biodiversity in Streams of the Catskill Mountains, New York, USA
	Effects of Small Dams on Coldwater Stream Fish Communities
	The Vigor-Organization-Resilience Concept of Ecological Health: Lessons from Temperate Warmwater Stream Fish Communities
	The Quest for a Biological Optimum Escapement for Sockeye Salmon
	The Use of River Water and the Protection of Fluvial Ecosystems: Current Scenario and Future Trends in Piedmont Region (Italy)
	Session Summary: The Role of Watersheds in Reconciling Fisheries with Conservation
	The Impact of Water Security on Freshwater Fisheries Management: A Multinational Perspective
	Six Fish and 600,000 Thirsty Folks—A Fishing Moratorium on American Shad Thwarts a Controversial Municipal Reservoir Project in Virginia, USA
	Reconciling Fisheries with Conservation in Watersheds: Tools for Informed Decisions
	Reconciling Fisheries and Forestry Interactions in Watersheds: A Worldwide Overview and Assessment
	Session Summary: Reconciling Fisheries with Conservation in Floodplains
	Evaluation of Fisheries in Middle Amazon
	The Scope of the Flood Pulse Concept Regarding Riverine Fish and Fisheries, Given Geographic and Man-Made Differences Among Systems
	Realities of Fish Habitat Improvements in a Developed River
	Endnote: Reconciling Fisheries with Conservation: Any Progress Here?




