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IntroDuCtIon

The Global Biodiversity Outlook 3 (CBD 2010a) 
confi rms the alarming decline of marine biodiver-
sity, reported earlier in the Millennium Ecosystem 
Assessment (MEA 2005). In response, the tenth meet-
ing of the Conference of Parties to the Convention on 
Biological Diversity (COP 10, Nagoya, Japan, 18-29 
October 2010) adopted the Aichi Biodiversity Targets, 
including the aim of 10 per cent of marine and coastal 
areas being protected or benefi ting from other area-
based conservation measures by 2020 (target 11, CBD 
2010b). Marine protected areas (MPAs), which have 
been the cornerstone of most biodiversity conserva-
tion strategies, have proven their eff ectiveness in many 
cases (CBD 2004a). Nonetheless, disappointing results 
and hardship to local communities are documented in 
other settings (Hilborn et al. 2004; Jones 2006; Charles 
and Wilson 2009). Th ere is a growing consensus that 
for conservation to succeed, societies must fi nd ways 
to balance and integrate conservation and use of biodi-
versity, as Parties to the Convention on Biological 
Diversity (CBD) agreed in Principle 10 of the CBD 
Ecosystem Approach (EA, CBD 2000): “Th e ecosystem 
approach should seek the appropriate balance between, 
and integration of, conservation and use of biological 
diversity.” In the face of ever-increasing demand for 

overview article

2
synthesis: emerGinG SATOUMI PraCtiCes For 
biodiversity manaGement in human inFluenCed 
Coastal eCosystems

Joannès Berque1 and osamu matsuda2 
1 United Nations University Institute of Advanced Studies Operating Unit Ishikawa/Kanazawa, 2-1-1 Hirosaka, Kanazawa,
 Ishikawa, Japan 920-0962. E-mail: berque@ias.unu.edu* 
2 Hiroshima University, present address: 6-8-13 Hachihonmatsu-Minami, Higashi-Hiroshima, 739-0144 Japan. 
E-mail: matsuda036@go3.enjoy.ne.jp 
* Current affi  liation: Institut mauritanien de recherches océanographiques et des pêches, B. P. 22, Nouadhibou, Mauritania. E-mail: joannes.berque@gmail.com

ABstrACt

Th e preceding case studies report on the progress of satoumi practices as fi eld tested, culturally appropri-
ate attempts to integrate conservation and use of biological diversity in human-infl uenced coastal seas. 
While the enhancement of exclusionary (protected area-based) and mitigating (e.g., reducing fi shing 
or pollution) approaches to conservation remain a high priority, there is also a pressing need to develop 
the knowledge base for managing biodiversity on the large and growing proportion of our shores where 
exclusion is diffi  cult and mitigation insuffi  cient. Satoumi’s nuanced view of human interaction with 
nature coherently incorporates conservation measures involving more—rather than less—human inter-
action with the ecosystem. Preliminary results from the study sites suggest that in human-infl uenced 
seas, such “active” measures are useful and even indispensible complements to “passive” conserva-
tion, when the ecosystem cannot recover by itself and human nurture is needed. Th ere is also reported 
evidence demonstrating that, under certain conditions, human nurture has enhanced marine ecosystem 
services in a sustainable manner. Th e case studies further report on modern-day practices eff ectively 
engaging local communities in conservation, and on the ownership of conservation measures by fi sh-
ers that voluntarily internalise conservation costs in satoumi co-management. Th e latter appears to rest 
on collective ownership, with limited access and empowered collective structures that can refl ect a not 
purely economic view of the ecosystem. Overall, satoumi appears to be a versatile approach that coher-
ently incorporates a wide variety of considerations, from economic to spiritual, community-based to 
scientifi c, traditional to modern. Encouraging results in biodiversity conservation at the community 
level present a compelling argument for further research and assessment, eff ective uptake in wider 
integrated coastal management frameworks, and catalysing of international mechanisms to share and 
account for related practices eff ectively. 

coastal space and accelerating ecosystem degradation 
over much of the world’s coastlines, there is a pressing 
need to rapidly expand the knowledge base for manag-
ing biodiversity through ways that can complement 
the sole exclusion of human infl uence. 

Th e case studies report progress in both fi eld imple-
mentation and the assessment of culturally appropriate 
conservation practices at the community level in 
human-infl uenced coastal seas, attempting to integrate 
conservation and resource use in ecosystems ranging 
from a well-preserved UNESCO World Heritage site 
to a fully urbanised one, from ice-fl oe covered waters 
to coral reefs. Satoumi evokes satoyama (Takeuchi et 
al. 2003) and other cultural landscapes, where human 
hands patiently nurtured nature to enhance ecosystem 
services sustainably (CBD 2010c), but the question 
of whether this has also happened at sea is not the 
focus of the case studies or this synthesis chapter. 
Notwithstanding the importance of traditional knowl-
edge in satoumi, this synthesis will focus primarily 
on practical options for ecosystem management in 
modern, industrialised settings—currently the main 
thrust of satoumi activities in Japan. 

In line with the founding definition of satoumi 
(Yanagi 2007) as a coastal sea with high productivity 
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and biodiversity combined with human interaction, 
in a modern context satoumi holds a nuanced view 
of human interaction with the coastal environment, 
in which human presence is not always destructive. 
Satoumi-oriented conservation measures can put to 
work carefully controlled human influence on the 
ecosystem. These will be referred to herein as active 
measures in order to distinguish them from passive 
conservation measures that reduce human influence 
on the ecosystem through exclusion or mitigation. 
Passive measures rely on the ecosystem to recover on 
its own without human interaction, or to sustain itself 
if human interaction is sufficiently curtailed. 

Typical exclusionary approaches include MPAs, mora-
toria or seasonal restrictions on fishing; mitigating 
approaches include fishing quotas and regulations 
on or treatment of industrial effluents. Expanding 
the application and effectiveness of such measures 
remains a central challenge in biodiversity manage-
ment. Nonetheless, in certain cases, and particularly 
in human-influenced ecosystems, they are neither 
sufficient nor the most effective and most realis-
tic conservation option available. Human nurture is 
sometimes necessary in order to reintroduce biodiver-
sity in severely degraded ecosystems, as is the case in 
Ago Bay (case study 7 and Matsuda, personal commu-
nication 2010), and is demonstrated in restoration 
efforts in many different settings (e.g., Ingram 2010). 
In the rapidly expanding proportion of inhabited 
coastlines, it is likely that active conservation meas-
ures will often be useful complements to exclusion 
and mitigation. This chapter proposes a synthesis of 
the progress reported in the case studies in develop-
ing such measures in Japan’s satoumi. 

Satoumi conservation through 
human influence on biogeochemical 
cycles 

The role of humans in nutrient and material cycling 
between coastal and terrestrial ecosystems is a central 
aspect in satoumi, and is one way by which traditional 
human interaction may have enhanced ecosystem 
productivity and biodiversity (Yanagi 2007). For 
example, human uptake of fish or seaweed removes 
reduced organic carbon from the coastal sea, which is 
then returned in oxidised form through rivers to the 
coastal sea. In stratified enclosed seas, such human 
activity may reduce hypoxia and enhance nutrient 
content in the euphotic layer. In enclosed seas, where 

humans have interacted with nature in such ways for 
a long time and these activities have changed suffi-
ciently slowly for the ecosystem to adapt, this human 
influence may have brought the coastal sea to a more 
productive, yet sustainable, resilient and biodiverse 
state. In modern times, however, disruption of these 
cycles by abruptly changing human activities is a 
major destructive anthropic pressure, and restora-
tion or conservation will include carefully controlling 
anthropogenic impact on these cycles. As illustrated 
in the case studies, active measures may be a valua-
ble tool in such efforts. 

Table 1 lists active conservation measures modify-
ing biogeochemical cycles in the case studies. A wide 
variety of essential environmental variables can be 
influenced: dissolved oxygen in the water (through the 
culture and harvesting of seaweed or the adjustment of 
the depth and other parameters of artificial tidal flats); 
aerobic conditions in the tidal flat sediment (manual 
tilling of the sediment or enhancement of the water 
exchange with the open sea); suspended sediment 
in lagoon waters (planting flowers around fields or 
trees in mountains to reduce soil erosion and runoff); 
wetland nutrient loading reduction (promoting water 
exchange with less nutrient-rich seawater); tidal 
flat nutrient loading enhancement (using dredged, 
eutrophic wetland sediment); reduction of nutrient 
loading in a bay (planting and harvesting of kelp); 
and regulation of various geochemical cycles through 
transplants of Zostera marina (eelgrass). Tree plant-
ing and forestry management in the river basin are 
important aspects in nearly all satoumi sites. Besides 
providing a host of other important ecosystem serv-
ices for the land itself, well-maintained forests and 
watershed ecosystems regulate land input of nutrients, 
sediment and driftwood into coastal seas. Although 
some of these practices are relatively new and are 
still being evaluated, others are time-tested prac-
tices (centuries old in the case of tree planting; see 
for instance box 1 on the fish-breeding forest), and 
still others are of scientifically documented effective-
ness, as indicated in this table. 

A wide range of parameters in the coastal environment 
can thus be influenced and brought back or “adjusted” 
through active measures to a range more optimal for 
the ecosystem productivity and observed biodiversity. 
Several of the case studies report encouraging data 
on locally enhanced biodiversity as a result of these 
actions. These include an increase in abundance and 
size of the target species for conservation, such as the 

Table 1. Human influence on biogeochemical cycles for ecosystem conservation or productivity. Active 
conservation measures involving human action to influence biogeochemical cycles in the coastal environment as 
reported in the case studies. Shaded cells in column 4 (Benefits for conservation) indicate those where one or more 
of the case study report observations showing locally enhanced biodiversity as a result of the measure (refer to 
case study for details). Numbers in parenthesis in the last column refer to the case study number. 

Parameter to 
influence Action Effect

Benefits for 
conservation

Illustrated in  
case study

Dissolved 
oxygen in 
water 

Green laver 
culture 

Photosynthesis oxygenates, 
reduced carbon removed 
before oxidation in water as 
seaweed is harvested 

Helps mitigate 
or prevent 
anthropogenic 
hypoxia 

Ago Bay (7)

Adjusting  
depth and other 
properties of 
artificial  
tidal flat 

Daytime photosynthesis 
compensates for oxygen 
consumption at night 

Sufficient oxygen 
to host target 
species for 
conservation 

Tokyo Bay (6) 

Oxygen in the 
sediment 

Tilling mud by 
hand

Favour aerobic conditions in 
the sediment 

Better habitat 
for clams (and 
presumably other 
species)

Yamaguchi (9) 

Promoting 
water exchange 
with open sea 

Favour aerobic conditions in 
the sediment 

Better habitat for 
macrobenthos 

Ago Bay (7) 

Suspended 
sediment in 
lagoon 

Planting shell 
flowers around 
agricultural 
fields 

Reduces red soil runoff  
and thus sediment load  
in lagoon 

Prevents damage 
to the reef (red 
soil disturbs 
photosynthesis 
and larvae 
deposition) 

Okinawa (10) 

Nutrient 
loading 
reduction in a 
wetland 

Enhancing 
water exchange 
with the bay 

Circulation of oligotrophic 
coastal waters reduces 
further eutrophication in the 
wetland 

Enhances 
macrobenthos 
biodiversity 

Ago Bay (7) 

Nutrient 
loading 
enhancement 
in a tidal flat 

Spreading 
of dredged 
wetland 
sediment 

Eutrophic wetland sediment 
enhances nutrient load in the  
tidal flat 

Enhances 
macrobenthos 
biodiversity 

Ago Bay (7)

Reduce 
nutrient load 
in Bay 

Planting and 
harvesting of 
makombu kelp 

Kelp has a strong nutrient 
absorption capacity 

Helps prevent 
eutrophication 

Toyama (3) 

Land/sea  
material 
cycling

Transplanting 
Zostera marina 

The seagrass bed 
regulates many  
parameters, including 
nutrients, sediment 
transport, oxygen ... 

Regulation of 
fluxes, structuring 
habitat for the 
ecosystem, and 
more 

Ago Bay (7), 
Kanagawa (Box 4), 
Toyama (3),  
Yamaguchi (9) 

Planting trees in 
river basin 

Prevents excessive soil 
erosion and siltation, nutrient 
input, debris ... 

Regulation of 
fluxes and more. 

All case studies
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short-neck clam (case study 9, Yamaguchi Estuary), 
gobi fish (case study 6, Tokyo Bay), or macrobenthos 
(case study 7, Ago Bay). 

Many of what are referred to here as active measures 
are commonly used in restoration efforts worldwide. 
It should also be noted that these measures, except 
possibly tree planting, basically bring geochemical 
fluxes and residence times back to pre-industrial, less 
human-influenced levels. Hence, in the longer term, 
these measures bring about a decrease in human influ-
ence on the cycles. However, they are classified here 
as active conservation (or active restoration) because 
bringing these fluxes to a range more suitable for 

biodiversity was achieved through more, rather than 
less, human interaction with the environment. For 
example, planting and harvesting kelp as a means of 
combating eutrophication (case study 3, Toyama Bay) 
clearly entails more human influence on the marine 
ecosystem, as opposed to a mitigating approach such 
as stricter regulations on agricultural runoff, even 
though both measures aim at decreasing nutrient 
concentration in coastal waters. The results reported 
in the case studies suggest that active measures can 
be useful complements to protection or mitigation in 
certain cases, particularly those where compromise 
with other coastal uses result in insufficiently strin-
gent/enforced regulation for effective conservation. 

Table 2. Reported practices for maintaining or enhancing existing habitats (2.1), restoring or expanding natural 
habitats through propagation, transplant or aquaculture of macro-algae or coral (2.2), and creating artificial habitats 
(2.3). Shaded cells: in column 3 (purpose) indicate that the activity was motivated by conservation, in column 4 
(conservation benefit), indicates that the case study provides data suggesting the conservation benefit is achieved 
locally. Numbers in the parenthesis in the last column refer to the case study number. 

Table 2.1. Habitat maintenance or “improvement” in the case studies. 

Habitat Activity Purpose
Conservation  
benefit

Illustrated in 
case study(ies)

Tidal flat 
Tilling tidal 
flat mud by 
hand

Traditionally: harvesting of  
short-neck clams 

Today: softened sediment more 
hospitable to clam larvae, and favour 
aerobic conditions in the mud

Conservation of 
short-neck clams, 
a local species 
emblematic of the 
traditional satoumi 

Yamaguchi (9) 

Tidal flat 
Crushing 
oyster shells 

More hospitable to clams 
Conservation of the 
short-neck clam 

Yamaguchi (9) 

Tidal flat 
Net covering 
of mud 

Protect clam from eagle ray 
predation 

Conservation of 
short-neck clam 

Yamaguchi (9)

Various 
Modification of biogeochemical fluxes to maintain 
oxygen, sediment loading, nutrient loading within 
optimal range 

Various See Table 1

Table 2.2. Habitat restoration or expansion through “cultivation” in seawater in the case studies. 

Habitat Activity Purpose
Conservation 
benefit

Illustrated in 
case study(ies)

Mozuku 
aquaculture 
nets (and 
other edible 
seaweed) 

Set nets, propagate 
mozuku seaweed, 
harvest, maintain 
water levels at low tide 
by enclosing area

Food production, 
but provides habitat 
and food for various 
organisms 

Enhanced local 
biodiversity 

Okinawa (10) 

Zostera marina 
beds 

Includes some or all of: 
transplant of eelgrass, 
nurture, use special 
mats, seed collection 
and sowing

Habitat for various 
fish 

Ecosystem 
conservation and 
structuring 

Ago Bay (7), Box 4, 
Toyama (3), 
Yamaguchi (9) 

Sargassum 
seaweed beds 

Transplant, artificial 
blocks as seaweed 
beds

Spawning ground for 
sandfish 

Resource 
conservation and 
nurture, and others 

Akita (2) 

Makombu kelp 

Plant sporophytes 
(Dec), harvest kelp 
(May) 

Nursery ground 
for juveniles. 
As well, food 
production, prevent 
eutrophication, 
carbon sequestration

Resource 
conservation, 
regulate Bay 
nutrient loading 

Toyama (3)

Coral reef 
Install iron bars in 
sandy areas 

Coral reef 
aquaculture and 
regeneration 

Enhance local 
biodiversity, reef 
conservation, 
others 

Okinawa (10)

Table 2.3. Artificial marine or aquatic habitats in the case studies. 

Habitat Activity Purpose
Conservation  
benefit

Illustrated in 
case study(ies)

Rice paddies 
Build and maintain 
rice paddies 

Purpose is agriculture, 
but traditionally 
provided spawning 
ground for various fish 

Ecosystem structure 
and biodiversity 

Yamaguchi (9) 

Stone weir 
in coral 
reef lagoon 
(ishihimi) 

Building ishihimi with 
stones 

Traditionally: fishing 
Today: habitat for a 
variety of species 

Enhance local 
biodiversity 

Okinawa (10) 

Set net gear Set net 
Fishing, but provides 
habitat and egg laying 
site 

Resource conservation Toyama (3) 

Suspended nets Set net 
Spawning site for 
sandfish 

Resource conservation 
and nurture 

Akita (2) 

Concrete  
algal reef 

Building reef and 
transplanting 
sargassum 

Spawning site for 
sandfish 

Resource conservation 
and nurture 

Akita (2) 

Experimental 
tidal flat 

Construction, then 
maintain optimal 
nutrient loading 
through water 
exchange or use of 
dredged wetland 
sediment 

Identify, and then 
maintain, optimal range 
of nutrient loading 
for macrobenthos 
biodiversity 

Local biodiversity and 
ecosystem structure 

Ago Bay (7) 

Artificial  
tidal pool 

Construction, 
determination of 
optimal parameters, 
monitoring 
effectiveness 

Identify optimal tidal 
pool features for 
conservation, field test 
applicability and involve 
neighbourhood citizens 
in local conservation 

Enhance local 
biodiversity, restore 
part of the ecosystem 
connectivity in the bay 

Tokyo Bay (6) 
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Habitat improvement or provision

In satoumi, another way human labour on the envi-
ronment may be used for conservation is through the 
improvement or creation of habitats for marine species. 
In tables 2.1, 2.2 and 2.3, the practices reported in the 
case studies have been classified into those modify-
ing existing habitats to make them more hospitable 
for certain species (e.g., tilling tidal flat mud, install-
ing nets to protect one species against new predators), 
those restoring or expanding existing habitats through 
transplant, propagation or aquaculture of various types 
of macro-algae and coral, and those involving the crea-
tion of entirely human-made, artificial marine/aquatic 
habitats (e.g., rice paddies, artificial tidal flats, concrete 
algal reefs). All of these entail significant human work 
and attention, often in the form of careful manual 
labour in a marine environment. In certain cases the 
purpose of the activity is conservation, while in others 
a habitat is provided for an exploited species with the 
aim of growing and harvesting the resource; in other 
cases, the habitat provision is an unintended side bene-
fit of an activity that has no conservation purpose. 

Preliminary results showing locally enhanced biodiver-
sity are reported in the case studies (Table 2, column 4, 
shaded cells). Hence, while further research is needed, 
these practices appear to be worth exploring as part 
of the tools available for biodiversity conservation in 
human-influenced coastal seas. 

Habitat provision at sea is evidently neither new nor a 
distinguishing characteristic of satoumi. Humans have 
built structures to provide a habitat for oyster culture 
for centuries; more recently they have constructed arti-
ficial reefs (e.g., Baines 2001) and replanted mangroves 
(e.g., Bosire et al. 2008), and there are many ongo-
ing coral reef regeneration projects. Artificial aquatic 
or marine habitats are currently being built in many 
areas, and their effectiveness for ecosystem conserva-
tion or restoration is being assessed, particularly along 
urbanised coasts (Martins et al. 2010; Chapman and 
Blockley 2009). 

Habitat provision involves elaborate human inter-
action with the ecosystem and is thus qualitatively 
different from exclusionary or mitigating measures 
for conservation. Several of the case studies show local 
communities carefully tending to their coastal ecosys-
tem and patiently (re)generating a nurtured nature in 
a marine environment. As such, habitat provision is 
one example where wise use of marine resources goes 

establishment and enforcement of limits on resource 
use in Akita and Okinawa (case studies 2 and 10), 
and the previous chapter reports on the existence of 
many self-imposed, self-enforced MPAs. In Toyama 
(case study 3), fishers played a key role in monitor-
ing ecosystem health through routine observations 
and the provision of environmental parameters, and 
in all the case studies they contributed essential local 
ecosystem knowledge to the management frame-
work, with case study 1 (Shiretoko) and 8 (Okayama) 
having a particular emphasis on this aspect. More 
distinctly, satoumi-oriented fishers contributions to 
resource conservation include active measures, such 
as transplanting of Zostera marina to restore seagrass 
beds in Okayama or cultivation of makombu kelp in 
Toyama to provide a habitat for juveniles, transplant-
ing Sargassum to spawning sites in Akita, or fishing 
village communities actively contributing to water-
shed afforestation (Toyama, Akita, and to some extent 
in all satoumi sites). 

For fisheries to be sustainable through co-manage-
ment, effective understanding and cooperation between 
resource users (fishers) and conservationists is crucial. 
It appears from several case studies, and in particular 
Shiretoko (case study 1), that satoumi provides a back-
drop that facilitates a convergence of views between 
users and conservationists. The traditional satoumi 
landscapes were shaped in large part by humans, with 
fishers and other users a central part in the popular 
imagery of satoumi. The nostalgia evoked by satoumi is 
exempt of the fascination for a wilderness unspoiled by 
human contact that has been a guiding vision for many 
conservationists, at least since John Muir. Nostalgia 
in satoumi, rather, is a longing for a society close to 
the nature it nurtures. The importance of this imagery 
should not be underestimated. Recent research demon-
strates the importance of implicit images in fisheries 
governance. In fact, it appears that the less explicit, the 
more such images can influence governance outcomes, 
so that their explicitation may be necessary to avoid 

beyond sufficiently curtailed hunting-gathering activi-
ties. The results suggest that, under certain conditions, 
humans can actively enhance coastal ecosystem serv-
ices in a sustainable manner, and such options should 
be fully explored and taken advantage of for marine 
conservation. 

Satoumi in co-management for 
sustainable fisheries 

Compared to the high seas, where overfishing is 
regularly pointed out as the single largest threat to 
biodiversity (e.g. Worm et al. 2006; Pauly et al. 1998), 
coastal ecosystems are affected by a variety of other 
anthropic pressures, such as land-use changes and 
pollution. Yet overfishing also remains one of the most 
important drivers of biodiversity depletion in coastal 
waters (Jackson et al. 2001), and developing wise fish-
eries management practices is naturally one of the 
cornerstones of satoumi practices. 

In many of the world’s coastal seas, the disappoint-
ing results of overly centralised, government-based 
fisheries management regimes in delivering progress 
towards sustainability have led to approaches 
devolving more responsibility to local users in the 
management of the resource, such as co-management 
(FAO 2009; Pomeroy and Rivera-Guieb 2006). In fish-
eries co-management, authorities at various levels and 
local fishers share responsibility in the management 
and conservation of the resource. Co-management 
regimes have many advantages in implementing an 
ecosystem approach to fisheries management and are 
typically better suited than centralised ones to making 
effective use of local users’ knowledge of the ecosys-
tem (Thorburn 2000), an important dimension of 
satoumi practice. Co-management is in many ways 
part of the traditional fisheries management regime 
in Japan, and has proved useful for conservation 
(Makino and Matsuda 2005), with over 30 per cent 
of marine protected areas designated and self-imposed 
by agreement among the members of co-management 
organisations (chapter 1, section III; Yagi et al. 2010). 

Table 3 provides examples of participation of resource 
users in management and of their contribution to 
resource conservation, as reported in the case stud-
ies. There are many promising practices through 
which fishers have effectively contributed to more 
sustainable fisheries in a co-management framework. 
Fishers’ organisations have facilitated the consensual 

Table 3. Example of fishers’ participation in the management and conservation of the resource in the case studies. 
Conservation practices limiting human interaction with the ecosystem (first row), practices unrelated to direct 
human interaction with the ecosystem (second row), and practices involving increased human interaction with the 
ecosystem (third row). The latter are more distinctly satoumi-oriented practices in fisheries resource management 
(see text). Numbers in parenthesis refer to the case study number.

Decreasing human 
interaction with  
the ecosystem

Setting limits  
to resource use

•	 Fisheries cooperatives play a key role in establishing consensus for a 
moratorium (2) 

•	 Fishers establish consensual resource sharing rules (2) 
•	 Female divers collectively discuss and sometimes reject new 

technology (2) 
•	 Fisheries cooperative establish self-imposed no-take marine reserves (10) 
•	 Fisheries youth group participate in enforcing the no-take reserves (10) 

Neutral
Monitoring  
the ecosystem

•	 Contribute local knowledge of the ecosystem to the management 
framework (all case studies, particularly important in 1 and 10) 

•	 The first to raise voice on eutrophication problems (3) and 
environmental degradation (7) 

•	 Provision on essential data on ecosystem productivity and health (1)
•	 Provision of long-term, routine monitoring of water quality (3) 

Increasing human 
interaction with  
the ecosystem

Nurturing  
the resource

•	 Population control efforts for crown-of-thorn starfish, the most 
significant threats to coral reefs (10) 

•	 Tree planting activities in the watershed to mitigate soil runoff and 
debris input to the bay (3) 

•	 Sargassum transplants for spawning area for exploited fish (2) 
•	 Transplants of Zostera marina to regenerate seagrass beds, critical 

habitat for juveniles (8) 
•	 Cultivation of Makombu kelp (Saccharina japonica) as food source, and 

carbon sequestration, but also to help prevent eutrophication and 
provide habitat for fish (3) 

•	 Raising mozuku seedlings for livelihood, that also provide habitat for 
certain species (10) 

•	 Coral regeneration, provides habitat for many fish species (10) 
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self-fulfilment (Jentoft et al. 2010). If the backdrop that 
attracts conservation actors is one in which the ideal 
nature is devoid of fishers (or indeed of any humans), 
it will be more difficult to enrol the support of fishers. It 
is difficult to engage constructively with people whose 
livelihood is seen as a nuisance. These are just some of 
the aspects that may explain why, in the cultural context 
of the case studies, satoumi was a discourse that was 
effective for cooperation with fishers. 

Another advantage of satoumi in co-management lies 
in the diversity of active conservation practices that it 
accommodates and to which fishers can contribute, 
beyond remaining inactive during moratoria or staying 
away from protected areas. These practices, listed in 
the third row of Table 3, include reforestation of moun-
tain slopes in the river basin to regulate discharge of 
nutrients and sediment, growing and harvesting of 
kelp to provide habitat for juveniles and help prevent 
eutrophication, sargassum seaweed transplants to beds 
that will provide spawning grounds and a habitat for 
juveniles in order to nurture the sandfish resource, 
and participation in coral reef regeneration activities. 

It is worth noting that as the fishers are contribut-
ing time, labour and resources, these active measures 
are internalising some of the costs of maintaining the 
ecosystem structure and function within an economic 
activity that benefits from conservation. In exclusion-
ary and mitigating approaches, fishers’ contribution to 
conservation is to stay inactive during the off-season, 
or to stay out of no-take areas, neither of which readily 
internalises costs. As such, resource nurturing in satoumi 
is an interesting implementation of Principle 4c of the 
CBD ecosystem approach: “Internalize costs and benefits 
[of ecosystem-management] in the given ecosystem to 
the extent feasible” (CBD 2000), as a way to ensure that 
those who benefit from conservation pay the costs asso-
ciated with conservation. It is worth noting that the main 
driving force of active conservation in satoumi is typi-
cally manual labour, rather than financial investment. 
Consequently this type of internalisation circumvents 
the difficulties posed by certain measures that necessitate 
financial investment from fisher communities, such as, 
for example, the complications that arose from requiring 
fishers in developing countries to install turtle-exclud-
ing devices on their nets (WTO 1998). 

One aspect worth considering is that through prac-
tices such as kelp cultivation or eelgrass transplanting, 
the fishers reinvest the labour saved by mechanisation 
(or by fishing restrictions) into the ecosystem to main-

tain its productivity. In economic terms, rather than a 
natural wealth to be exploited while externalising costs 
as much as possible, the satoumi is treated more like 
a fixed capital worth investing labour in, a situation 
reminiscent of rice paddies (Berque 1982) or other 
cultural landscapes where human nurture significantly 
contributed to ecosystem productivity. This may be a 
framework that more readily accommodates internal-
isation within the ecosystem of conservation costs. 

The collective ownership structure upon which this 
satoumi styled co-management has evolved cannot 
be overlooked. As demonstrated in chapter 1, section 
III (institutional characteristics of Japanese fishery 
management), the ecosystem users (fishers) invest 
labour in conservation and enforcement of collectively 
agreed regulations because they can be confident that 
they will be the beneficiaries of ecosystem productiv-
ity and sustainability. Government-enforced exclusive 
access to the resource, with non-transferable prop-
erty and territorial use rights, thus appear as sine qua 
non conditions for the successful internalisation of 
ecosystem conservation costs in Japanese satoumi. 
Schematically, 1) limited access to the resource 
ensures a collective interest on the part of the local 
users community in sustainably using the ecosystem, 
then 2) strong local community associations or fishery 
cooperatives ensure that individual users follow the 
collectively agreed rules, and finally 3) the importance 
of hereditary transfer of use rights, over market-based 
transfer, ensure that the interest of future generations 
is considered in the collective decisions. 

The importance of hereditary collectivism for ecosys-
tem conservation and biodiversity management in 
satoumi is brought up in various ways in several case 
studies; one striking illustration is given in case study 
5 on Hegura Island where female diver (ama-san) 
communities manage their resource. Again making 
a parallel with the case of rice paddies, where commu-
nity investment of labour, in the form of an irrigation 
system for example, is necessary for ecosystem 
productivity, collective decision-making and action 
is essential in the ama-san’s management of Hegura 
island’s marine resources. As such, sustainable use in 
satoumi is achieved not through ever-increasing priva-
tisation and individualisation of responsibilities, as 
has often been advocated as the chief solution to the 
tragedy of unregulated commons (Hardin 1968), but, 
to the contrary, through collective property, strong 
collective structures and collective responsibility for 
the ecosystem. 

Table 4. Communities engagement in satoumi activities, from those with no direct action on the environment to those 
involving manual labour on the ecosystem. The expected results are described in the right-hand column. Numbers in 
front of the case study indicate the case study number. 

Type of activity
Community 
engaged Expected results

N
o 

di
re

ct
 m

od
ifi

ca
tio

n 
of

 th
e 

en
vi

ro
nm

en
t 

Awareness 
and 
participation 
in decision-
making 

Awareness raising and school 
participation activities in 
artificial habitats (6 Tokyo) 

Neighbourhood 
residents, school 
children 

Awareness and 
knowledge of local marine 
environment raised 

Participation in committees, local 
organisations and discussion groups 
for the management of the coastal 
environment (all case studies)

Local communities 
Enhanced decision-making 
process 

Monitoring 
of the 
environment 

Seashore animals monitoring (7 Ago Bay) School children 
Routine biodiversity data 
on ecosystem health and 
biodiversity 

Public participation in study of water 
circulation with float experiment (6 Tokyo)

Bay community 
Data on water circulation in 
the Bay 

Fishing census to monitor 
gobies size around site, 2 hours 
fishing effort, (6 Tokyo) 

Local Community 

Better knowledge of the 
environment network and 
of target specie preferred 
habitat 

Co
nt

ro
lle

d 
m

od
ifi

ca
tio

n 
of

 th
e 

en
vi

ro
nm

en
t 

Control 
population 
of target 
species for 
conservation 

Mitigate outbreaks of crown of 
thorn starfish (10 Okinawa) 

Recreational divers 
Prevent damage to 
the coral from starfish 
predation 

Nets to protect clam larvae from 
eagle ray (9 Yamaguchi) 

Local community 
Foster repopulation of tidal 
flat by the target specie 

River basin 
cultivation 

Planting of shell flowers around fields 
to prevent soil runoff (10 Okinawa) 

Local community 
Prevent stress to coral and 
other benefits) 

Reforest river basin slopes (2 
Akita, Box 5 Yura River) 

Local community, 
volunteers, 
students 

Control soil erosion and 
input into coastal waters of 
nutrients, sediments, debris 

Habitat 
improvement 

Manually till the tidal flat 
mud (9 Yamaguchi) 

Local community 
Favour aerobic conditions 
in sediment and soften soil 
surface to host clam larvae 

Habitat 
construction 

Building ishihimi stone fishing 
weir (10 Okinawa) 

Local community 
Provides habitats for a 
variety of species 

Participate in setting optimal 
tidal flat depth (6 Tokyo) 

Neighbourhood 
residents 

Improved habitat for the 
target specie 

“Cultivating” 
at-sea 

Transplanting sargassum seaweed (2 Akita) Local community Provide habitat for sandfish 

Transplanting of Zostera marina, or 
eelgrass (7 Ago Bay, Box 4 Kanagawa, 
3 Toyama, 9 Yamaguchi) 

Local community 

Restoration of habitat, 
nutrient cycling, enhanced 
purification capabilities of 
the ecosystem and others. 
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Community engagement in satoumi 

Community participation in conservation and natu-
ral resource management is crucial for many reasons, 
including the effective use of local ecosystem knowl-
edge, leverage of limited resources, and ownership or 
simple acceptance of the management programme, as 
is widely documented in diverse settings (Roe et al. 
2009; Dahl 1997; Primavera 2000), including indus-
trialised coasts (Edwards et al. 1997). The effective 
use of community-based conservation practices in a 
modern context is the subject of much research both 
in international cooperation (IFAD 2006; Danida 
2007) and academia (e.g. Bjerkes 2006; Raymond 
et al. 2010). For such reasons, the development of 
modern-day practices engaging local communities is 
a central aspect in satoumi (EMECS 2008; PEMSEA 
2009; MoEJ 2010). In addition, because active satoumi 
conservation measures often require many hands 
and/or sustained attention and care, community 
participation is particularly important for success-
ful implementation. 

The case studies report promising engagement of 
local communities in satoumi, as compiled in Table 
4. Communities have participated in awareness-rais-
ing and decision-making activities (all case studies), 
provided essential routine ecosystem monitoring 
data (Tokyo and Ago Bay, respectively case studies 
6 and 7), and, in more distinctly satoumi-oriented 
practices, have contributed crucial manual labour 
for conservation activities, such as planting trees or 
shell flowers to manage land-based nutrient input 
(all case studies, especially Okinawa, case study 10), 
tilling tidal flat mud to soften the soil and favour 
aerobic conditions in the sediment (Yamaguchi, case 
study 9), building stone fishing weirs as biodiver-
sity-enhancing habitats (Okinawa, case study 10), or 
transplanting and nurturing sargassum seaweed or 
Zostera marina (Toyama, Ago Bay and Yamaguchi, 
respectively case studies 3, 7 and 9). (Note: commu-
nity-based activities where fishers are the main 
contributors are not reported in Table 4, as they are 
already reported in Table 3). Reported factors of 
success in community engagement include widely 
recognised good practices such as long-term engage-
ment of scientists, decision-makers, locally anchored 
organisations and other stakeholders, as was the case 
in all the case studies. As well, although it is diffi-
cult to precisely delineate their specific contribution, 
satoumi-specific aspects appear to have been valua-
ble as discussed below. 

For example, the satoumi activities in Tokyo Bay 
(case study 6) included the collection and display of 
available photographs that showed neighbourhood 
residents how different and beautiful the place had 
been not so long ago (K. Furukawa, personal commu-
nication 2010). The short-neck clam chosen as the 
target species for conservation had special meaning 
to older residents in the Yamaguchi Estuary (case 
study 9), many of whom had grown up enjoying till-
ing the tidal flat mud in search of the clams. Childhood 
memories are reported to be an essential aspect of a 
community’s emotional attachment to their coastal 
landscape (Satake and Kamihogi 2006). Community 
participation in activities to restore a healthier lagoon 
ecosystem in Okinawa (case study 10) is linked to a 
broader movement to conserve their cultural iden-
tity as “reef people”. 

Further research is required to precisely assess the 
contribution of emotional and/or spiritual dimensions 
in community engagement in satoumi. At any rate, the 
importance of such motives in community participa-
tion is widely reported in cultures from South America 
to Scandinavia (Folke et al. 2005), India (Stone et al. 
2008) and the South Pacific (Jolland and Harmsworth 
2007). The importance of intangible ecosystem services 
is also recognised in many intergovernmental proc-
esses, including the CBD ecosystem approach (CBD 
2000). While economic valuation of these intangi-
ble services is important to guide decision-makers in 
conservation (Vejre et al. 2010), conversely, to enrol 
communities and volunteers, the reverse may be true: 
rather than economic or scientific arguments, linking 
conservation to intangible values may be the most 
effective (Koss and Kingsley 2010). In the long run, 
providing this link in a modern setting is possibly 
the most valuable advantage of satoumi in the coastal 
conservation efforts reported in the case studies. 

Future perspectives: Science needs, 
policy uptake and international 
cooperation

The case studies may best be seen as progress reports. 
Regarding further research needs, in general, there are 
encouraging results on the conservation (and possi-
bly enhancement) of local biodiversity through a wide 
range of site-specific active measures in coastal ecosys-
tems; however, there is a need to further assess those 
practices over longer periods of time and evaluate 
their effectiveness when applied on a larger scale. The 

It is clear from Table 4 that active satoumi-oriented 
conservation provides for a great diversity of oppor-
tunities to engage in conservation practice close to 
nature. Many of these activities, originating in satou-
mi’s nuanced view of human interaction with the 
environment, put to work a positive role of humans 
in nature (see lower part of Table 4, rows labelled 
“Controlled modification of the environment”). In 
contrast, mitigating approaches naturally tend to lead 
to activities grappling with the negative side of human-
kind’s role in nature, such as garbage and pollution. 
Volunteer participation in garbage pick-up and oil spill 
cleanups on beaches is vital, but such activities may be 
less rewarding, and typically happen in less pleasant 
environments, than nurturing seagrass beds, plant-
ing trees, or building and monitoring new habitats 
for nurturing fish as reported in the case studies. One 
could conjecture that the basic premise of satoumi—
that humans can learn to nurture nature at-sea—can 
more readily appeal in positive ways to communities, 
compared to exclusive or mitigating approaches that 
essentially request humans to stay away from nature 
in order to preserve it (except when it is to clean up 
the mess left by others). 

It is worth noting that success in involving commu-
nities in conservation-purposed manual labour on 
coastal ecosystems is documented in vastly differ-
ent cultures, from Senegal, where tens of thousands 
have mobilised to plant mangrove trees (Bassene 
2010), to British Columbia, where the popularity of 
eelgrass transplanting is used to involve communi-
ties in environmental restoration (Wright 2005). Such 
active measures diversify engagement opportunities 
for communities, and the results reported in different 
contexts suggest a valuable appeal to active measures 
in engaging communities. 

Finally, it appears that in the cultural and social context 
of these projects, satoumi provided an appealing back-
drop for local communities to become engaged. There 
is an emotional dimension to satoumi that may be 
considered as one of the underlying motives for 
community participation. The word sato, which could 
be translated as “home village”, implies a certain sense 
of longing that in satoumi evokes nostalgia for a soci-
ety more intimate with coastal landscapes and nature. 
Satoumi is also in the realm of emotions and sensa-
tions, of a sense of self where relationship with place 
and nature is essential, and as such, appears useful 
in grounding what might seem abstract conserva-
tion concepts in a closer reality for local communities. 

case studies raise a number of specific research ques-
tions for subsequent projects, including the need to 
quantitatively assess the conservation effectiveness of 
fisher forests (case study 3, Toyama) or other forest 
management efforts (e.g. box 5, Yura River); model-
ling, observation and further studies of the ecological 
network in Tokyo Bay (case study 6, Tokyo); assess-
ment of environmental restoration technologies (case 
study 6, Tokyo); sharing international experience in 
habitat-providing stone fishing weirs (case study 10, 
Okinawa); further assessment of the contribution of 
the fisheries sector to ecosystem management (case 
study 1, Shiretoko); and refining assessments of the 
carrying capacity of semi-enclosed seas for oyster 
farming (case study 3, Nanao, based on previous 
research not reported in this case study). 

Several of the case studies advocate the develop-
ment of multidisciplinary approaches, taking into 
account socio-economic components of research on 
satoumi (case studies 7 and 9, respectively Ago Bay 
and Yamaguchi, and less explicitly in several others). 
As pointed out in the Yamaguchi case study, in other 
investigations (Arrow et al. 1996; Vatn 2010) and in 
the CBD ecosystem approach (CBD 2005), the current 
economic system does not readily internalise the costs 
of ecosystem use/depletion, and this may be one of the 
greatest threats to biodiversity. This failure to inter-
nalise costs may be of particular concern for marine 
ecosystems (Kullenberg 2010). This would argue for 
adequate study and documentation on satoumi’s often 
successful internalisation of conservation costs by 
ecosystem users through collective ownership and 
responsibility (see the section on co-management for 
more details), and how centuries-old hereditary collec-
tive practices have evolved and adapted to modern 
settings. 

While furthering current research on the appro-
priate economic valuation of ecosystem services 
remains of the utmost importance, at a fundamen-
tal level, non-economic and non-utilitarian analysis 
may need to be better integrated into the knowledge 
base in order to achieve sustainable use of biodi-
versity components (Kosoy and Corbera 2010). In 
particular, community participation in some cases 
cannot be understood if values such as altruism are 
ignored (Stone et al. 2008), or if a purely “economic” 
view of development is the unsurpassable horizon of 
all conservation efforts (Jollands and Harmsworth 
2007). Promoting more sustainable individual behav-
iour—a crucial step towards securing sustainable 
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coasts—will require collaboration with other fields, 
including psychology (Atran et al. 2005). The refusal 
of the women diver community to adopt time- and 
effort-saving technology on the grounds that it will 
alter their cultural identity and relationship with their 
environment (Hegura Island, case study 5) is an osten-
sible incompatibility with the dominant view on the 
value and utility of work, time and economic effective-
ness. Although further research is needed, the female 
divers’ low debt ratio appears to be an example of how 
collective choices, taking into account cultural, envi-
ronmental and social (employment) consequences 
of capital investment in technology, can in the long 
run be more beneficial both for the ecosystem and for 
ecosystem users than short-term economic consid-
erations alone. Satoumi, as illustrated in the case 
studies, is a versatile approach that coherently incor-
porates considerations from economic to spiritual, 
community-based to scientific knowledge, traditional 
and modern. As such, multidisciplinary research on 
satoumi may develop practical options for conserva-
tion that integrate a broad range of knowledge sources 
and map culturally appropriate ways to achieve Aichi 
Biodiversity Targets 18 and 19 on knowledge manage-
ment and participatory planning (CBD 2010b). 

Another priority pointed out in several case studies 
(Tokyo, Ago Bay and Yamaguchi, respectively case 
studies 6, 7 and 9) is the need to adequately reflect good 
practices developed at the community-level in broader 
management frameworks and in national policy. This 
is needed if satoumi practice is to have a significant 
effect on the coastal environment. Effectiveness was 
demonstrated at the community-level in the case 
studies and summarised in the tables in this chap-
ter, but the application of community-level practice 
to larger management frameworks is not necessarily 
straightforward (Berkes 2006). The Japanese govern-
ment is currently experimenting with precisely such 
an endeavour, mainstreaming satoumi in its Strategy 
for a Sustainable Society as a way to achieve produc-
tive, sustainable coastal environments that are enjoyed 
and valued by communities (GoJ 2007). Satoumi is 
also an important element of marine conservation 
and restoration for productive and beautiful coasts 
in the Basic Ocean Policy (GoJ 2008a), and a central 
element for marine and coastal biodiversity conserva-
tion in the Third National Biodiversity Strategy (GoJ 
2008b). The Ministry of Environment, the Ministry of 
Agriculture, Forestry and Fisheries, and the Ministry 
of Land, Infrastructure, Transport and Tourism have 
recently increased the prominence of satoumi in policy 

et al. 2010; Chapman and Blockley 2009). In general, 
there is thus a rapidly expanding worldwide knowl-
edge base for the management of biodiversity in 
human-influenced coastal seas, to which the Japanese 
satoumi experience should be contributed. Fostering 
appropriate international and intergovernmental proc-
esses will be important in accelerating advances in 
this domain. 

Links to international processes will become 
increasingly necessary for any strategy for coastal 
conservation. Coastal ecosystems are linked to the 
offshore through many processes (see case study 2 on 
Akita for an interesting example) which often cross 
borders. In the Millennium Ecosystem Assessment 
(MEA 2005) typology, satoumi at this stage fits into 
an “adapting mosaic scenario”, with watershed-scale 
focussed ecosystem management and a strong commu-
nity-base. In this scenario, the local impacts of global 
environmental problems eventually make it impos-
sible to manage successfully only at this scale. The 
impact of overfishing in high seas, climate change, 
ocean acidification, and global marine biodiversity 
depletion, to name but a few, will not somehow stop 
at the outside boundary of the coastal zone. In the 
end, for satoumi to prosper in local ecosystems, the 
global ocean must be managed with the same care and 
precautions as traditional communities have for their 
satoumi cultural landscapes. 
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