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Extensive evidence is documenting the sad and 
disastrous decline of the world’s biodiverse and 
productive coral reefs.1, 2 To halt this decline, 
conservationists oten ight a losing battle with 
the combined forces of global economics, climate 
change, corruption and limited education as they 
try to determine best practice methods to save these 
wonderful environments. hreats to seagrass mead-
ows are less well acknowledged, yet they are key 
components of coastal and marine environments,16 

providing some of the most economically important 
ecosystem services of any marine habitat.4 Important 
isheries in their own right, they also play a signii-
cant role in the productivity of 
coral reefs and other isheries. 
Seagrass meadows additionally 
support numerous charismatic 
faunal species, including turtle, 
dugong and seahorse.15

Over-exploited food source 

Seagrass meadows are marine 
or estuarine habitats comprised 
of lowering plants, more closely 
related to terrestrial lilies than 
to true grasses.3 hey live in 

inter-tidal and sub-tidal areas, creating habitats that 
can be hundreds of kilometres in length and support 
a plethora of rich and diverse fauna.3 Despite the 
recognised importance of seagrass meadows in sup-
plying ecosystem services such as nutrient and carbon 
cycling, critical ish nursery habitats, coastal defence 
and food supply, there is growing evidence they are 
experiencing unprecedented levels of damage and 
deterioration.4 his destruction can almost entirely 
be attributed to human activities. Degradation of sea-
grass meadows has been commonly associated with 
increased nutrient run-of, sedimentation, damage 
from boats, other physical impacts, and pesticide leach-

ing.4 However, in many areas of 
the world seagrass meadows are 
increasingly threatened by over-
exploitation of their productive 
ish and invertebrate assem-
blages.5–7 Over-exploitation is 
of particular concern within the 
Indo-Paciic bioregion where 
seagrass meadows ofer an easily 
exploitable and abundant food 
source for local people.

Across the Indo-Paciic as 
full moon approaches, the 
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Seagrass meadows are often neglected in marine 
conservation with its high focus on coral reef 
protection, report RICHARD K F UNSWORTH & 
leanne c cullenʘunSWortH. Yet seagrass 
perform many vital ecological functions and are 
very important ƥshing areas in the Indo-Paciƥc 
region. Their over-exploitation has serious 
consequences for coral reef conservation, due 
to inter-connected processes, ƥsh migrations 
and nursery functions. Recent research 
highlights the value of seagrasses in mitigating 
climate change in a future Blue Carbon project. 
New marine conservation strategies must 
place seagrass meadows securely on the 
conservation programme. 

SeagraSS meadoWS vital 
For marine conServation

ǩǠǚǟǘǩǛ Ǣ.ǝ. ǬǥǪǮǦǩǫǟ

SAVING THE OCEANS



52 PACIFIC ECOLOGIST WINTER 2011

exposed inter-tidal zone at sunset becomes a signii-
cant ishing area, with numerous ishers and families 
collecting invertebrates, trapping ish stranded in tide 
pools, or bringing in their nets laden with ish ater 
the tide gone out. Much of this ishing is subsistence 
and community-based activity, but it also includes 
small family ishing collectives earning a basic living 
selling excess catch. In many locations it involves the 
whole family, including small children, and as a result 
exists as a social and recreational activity. his type of 
exploitation remains largely unquantiied, but it can 
be assumed to be increasing in areas of rapid human 
population growth. he over-exploitation of sea-
grass meadows combined with other anthropogenic 
impacts is threatening this vastly under-appreciated 
resource in many regions across the Indo-Paciic.

With tropical marine conservation irmly focussed 
on protecting coral reef biodiversity, sadly, govern-
ments, scientists and NGOs oten appear oblivious 
to the consequences of seagrass decline. Coral reefs 
are important conservation targets as iconic habitats 
supporting high biodiversity and productivity and 
providing essential ecosystem services. But their sig-
niicance should be placed in the context of the sus-
tainable long-term exploitation of the whole marine 
environment. An understanding of the importance of 
seagrass meadows through improved and widespread 
education is required to gain support for their conser-
vation. Whilst development of marine protected areas 
has increased greatly worldwide, particularly within 
the Indo-Paciic region, this only includes minimal 
protection of seagrass meadows. In 2002 there were 
247 marine protected areas containing seagrass. his 
is 37% of the number incorporating coral reefs,8 and is 
despite estimates suggesting global coverage of coral 
reefs and seagrass meadows is similar.8, 9

Whilst many people are aware of the importance of 
coral reef isheries in tropical habitats, seagrass isher-
ies are oten neglected. Yet seagrass meadows are ideal 
ishing grounds because they contain abundant ish 
and invertebrates, and their location in shallow water 
means they are easily accessible, and can usually be 
exploited in all weather conditions. In contrast, coral 

reefs are oten further from 
the shore and may require 
boat access, making them 
potentially inaccessible 
during poor weather condi-
tions. he complex physical 
structure of coral reefs also 
makes net ishing more dif-
icult due to the potential 
for net snagging. Across 
the Indo-Paciic, seagrass 

meadows are also commonly harvested at low tide for 
subsistence foodstufs such as small molluscs, clams 
and urchins; and for commercial species such as octo-
pus and sea cucumber. In some areas seagrass leaves 
are also directly harvested as emergency foodstufs, or 
as fodder for cattle and captured turtles.

Pressures on seagrass 

In Indonesia and the Philippines, seagrass beds 
are also under increasing pressure from hundreds 
of large tidal ishing nets laid for up to 100 metres 
across the seagrass to catch all ish moving with the 
tide. hese tidal ishing devices ish indiscriminately, 
catching juveniles as well as low value species that will 
be discarded. he ish caught are oten from families 
including Emperor, Rabbitish and Parrotish that 
migrate between coral reef, mangrove and seagrass 
habitats. Catching high numbers of Rabbitish and 
Parrotish may have long-term implications for coral 
reefs, as both families have been highlighted in recent 
research as playing important ecological roles in coral 
reefs, aiding reef resilience and recovery ater impacts 
such as bleaching (damage to corals from elevated sea 
temperatures).11,12 he juvenile catch includes ish from 
the Grouper, Snapper and Wrasse families, commonly 
associated with coral reefs but utilising the abundant 
food sources within seagrass, their success oten 
depends on the availability of seagrass resources. 
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Within Indonesia, the tidal ishing net catch from 
seagrass beds has been shown to experience declines 
of up to 60% over a ive-year period, which probably 

relects a similar decline in the size of the ish stock.13 
Examination of satellite imagery across parts of East-
ern Indonesia in particular illustrates the growing 
use of this intensive ishing method within intertidal 
seagrass areas which has knock-on efects for both 
seagrass and connected coral reef habitats.16

Invertebrate seagrass isheries have also been found 
to be in decline in many areas with sea cucumber ish-
eries in particular commonly found to be in decline, 
or oten stocks have already crashed. Even subsistence 
levels of direct invertebrate exploitation can alter and 
reduce the biomass and diversity within seagrasses.7 
Commercial exploitation of seagrass fauna is common 
throughout the Indo-Paciic, with seagrass meadows 
now largely devoid of many sea cucumber species as 
well as the Helmet Shell (Cassis cornuta) which was 
collected for the curio trade. Seahorses are another 
important component of seagrass faunal species now 
threatened by over-exploitation.14 Four species of this 
delicate group of creatures are on the red list of the 
International Union for the Conservation of Nature 
as vulnerable to extinction (IUCN). But these species 
continue to be commonly collected throughout the 
Indo-Paciic and dried for use in Asian medicines. 

Due to their economic and ecological importance, 
and the fact that seagrass meadows are becoming 
increasingly degraded, management of these habitats 
should be a major consideration when designing 
local marine conservation eforts. Also, for increased 
chances of success, coral reef conservation eforts 
must account for the inter-connectedness of eco-
systems. Coral reefs rely on their connections with 
adjacent habitats for ish nursery grounds, supply of 
organic detritus and nutrients, and for ish and inver-
tebrate feeding grounds.10 Efective conservation and 
isheries management therefore requires a thorough 
understanding of resource exploitation patterns and 
the related impacts on all marine habitats. 

Conservation and isheries management should be 
as much focused on understanding socio-economic 
and cultural issues as on pure ecological information. 
Stakeholder engagement is now an accepted part of 
natural resource management, but to be efective, 
strategies need to incorporate the requirements of 
local people and their beliefs. hroughout the Indo-
Paciic region, coastal marine habitats are culturally 
as well as economically important, with many tradi-
tional ways of life intricately associated with seagrass 
meadows for food, recreation and spiritual fulilment. 
he Bajo for example are a landless people who live 
in a physical landscape dominated by sea and islands. 

hey were traditionally nomadic living in small fam-
ily units on boats. During the 20th century, however, 
the vast majority of the Bajo were forced to settle, 
creating large communities living in houses built on 
stilts in inter-tidal areas covered largely by seagrass. 
Many Bajo still live in this way across the Indo-Paciic, 
and communities increasingly depend on declining 
marine resources.

In a world of changing climate, with exponential 
consumption in the developed world, increasing 
population growth in the developing world, plus mass 
extinctions of biodiversity through large-scale habitat 
loss, governments, NGOs, communities and conserva-
tion bodies involved in marine conservation have to 
prioritise natural resource management activities. 
he circumstances within which environmental 
management decisions are made are oten diicult, 
and decisions have oten been made based on quite 
limited information. With increased education of the 
value of seagrass meadows, such decisions needn’t be 
based on a scarcity of information.

Another factor making tropical seagrass meadows 
vital for marine conservation is that they contain 
some physiological characteristics which may make 
them better placed to adapt to global climate change 
than other tropical marine habitats.16,17 Coral reefs, 
for example, are predicted to decline due to rising 
sea temperatures, ocean acidiication, and increased 
industrialisation. he value of the ecosystem services 
that seagrass meadows provide for humanity may be 
much higher than those of coral reefs, largely as a 
result of their nutrient cycling capacity that arguably 
stimulates isheries production.4 

Recent research also highlights the value of sea-
grasses in mitigating climate change and their poten-
tial to ofset emissions globally through a future ‘Blue 
Carbon’ mechanism.19 herefore, although develop-
ing world economics are oten at odds with the vision 
of developed world conservation ethics, conserving 
seagrass meadows may be not only an important 
long-term approach to biodiversity conservation and 
food security, but also a means to create income to 
support conservation and mitigate climate change. In 
a world that is reaching peak oil, and where developing 
nations of the Indo-Paciic are reportedly feeling the 
force of high fuel and food prices more than others, 
conservation mechanisms that integrate food security 
planning and economic development together with 
environmental management are vital.

Holistic approach needed 

Marine conservation eforts are oten guided by sci-
entists absorbed in their own ecological interests, cur-
rent scientiic trends; and misguided funding priori-
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ties. As a result, marine conservation remains largely 
a uni-disciplinary task with little inter-disciplinary 
action. his can result in a lawed understanding of 
ecology and the needs of stakeholders. It is critical for 
marine conservation to take a more holistic approach, 
and for scientists to look beyond their own disciplines 
and areas of interest to provide the best advice. A 
broader over-arching ecosystem-based approach to 
managing natural resources is required, incorporat-
ing good inter-disciplinary, multifaceted science. Yet 
many developing nations lack the political, economic, 
legal or social management capacity. An encourag-
ing development is the ‘ridge to reef ’ type strategies 
being taken by some NGOs in the Indo-Paciic, which 
consider river catchments and lagoon habitats like 
seagrass as important components of coral reef con-
servation. Seagrass meadows throughout the Indo-
Paciic are highly important ishing areas in their own 
right but their over-exploitation has implications not 
just for seagrass meadows, but also for coral reef con-
servation, due to inter-connected processes, mainly 
ish migrations and nursery functions.

While the majority of loral seagrass species are not 
currently at risk and are common, the habitats they 
create are being lost at a rate of 7% annually,18 and 
the ecosystem services they provide are also being 
lost. Speciically within South-East Asia, the extent of 
estimated loss during the past 50 years is greater than 
50% in some areas.20 his has serious consequences 
for ecologically rare species residing in seagrass or 
those which are vulnerable to extinction.15 From 
an Indo-Paciic coral reef perspective, seagrass loss 
should be of concern as seagrass meadows not only 
support isheries and biodiversity directly and indi-
rectly, they also act as biological ilters, a critical role 
in a region experiencing increasing sedimentation 
and nutrient run-of from increasing deforestation, 
agriculture and urbanisation.

Seagrass meadows are not always an aesthetically 
pleasing habitat. hey can be muddy, turbid water 
environments which don’t immediately impress in 
magazines as colourful, biodiverse wonders of the 
world. But these uncharismatic ecosystems do support 
IUCN Red List ‘threatened’ species and are undoubt-
edly important economic and ecological resources 
which vitally need conserving.16 Indo-Paciic sea-
grass meadows provide many ecosystem goods and 
services, directly and through their supporting role 
to coral reefs. he recent recognition of seagrasses in 
the framework for a future ‘Blue Carbon’ mechanism 

adds to their global value. And importantly seagrasses 
are a source of food security in a rapidly changing glo-
bal environment. Despite this seagrass meadows are 
experiencing unprecedented rates of loss and growing 
over-exploitation. hese issues must be addressed by 
adopting new marine conservation strategies across 
the Indo-Paciic which place seagrass meadows 
securely on the conservation programme.
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