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mangrove ecosystem services:

- coastal protection

- water quality improvement
- sediment trap

- timber production

- fisheries
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latitudinal limit of mangroves
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LETTERS

edited by Bits Kavanagh

A World Without Mangroves?

AT AMEETING OF WORLD MANGROVE EXPERTS HELD LAST YEAR IN
Australis, it was unanimously spreed that we Fee the prospect of &

mangrove destruction

tional diversity, partieuberly in species poor systems like mangoves,
which have kow sedundancy per se (). Therefore, any further decline
in mangrove area i likely to be followed by scceleraind finctional
loses. Mangroves are already eritica ly endsngered or approaching
extinetion in 26 out of the | 30 countries having memgraves (2, 91

I

world deprived of the s Hered by s
haps within the next 100 years.

Mangrove forests ence covered mora Ui 200,000 ki of shel-
tered tropical and subtsopical coastines (/). They are di i

FIGURE 4
Changes In world mangrove area, 1980-2005

workiwide by 1 10 2% per year, a rae grexier than or equal 1 declines
in adjscent coral reefs o ropical rainforests (2-5). Losses e oocur-

Africa

. e

Asia e eas
ing in almeet every country it has mangroves, and ries continie 1o
risemore rapidly in developing countries, where >90% of the world's
mangroves are located. The veracity and detail of the UN Food and
Agticulture Organization dats (2) on which fiese ohaervations are

[Emerging drom e emivace of a mangrove treeined chunnel in norfem Bl these
e adares, Hie coastal filiers workdwide, inow that hestthy mangroves mean good fihing

of mangrove forests, which have extraordimaly bigh
sates of primary productivity (7, reduces theirdual capucity tobe both
an abnospheric CO, sink {10) and s essential soure of ocesnic car-
B, The suppon that sangrove ecosystms provide for temestrial as
wel 35 marine food wels: would be los, sbversely aifecting, for exam-
ple, Fisheries (11, The decline further inmperils mangr ove degendent
Buna with their comples habitatlinkages, aswell =5 phys-
ical benafits like the buffering of seagrass bods and coral
it the inpacts of river-borne siltsion, or protec-
tion of cosstal communitios from ses-level rise, ctorm
surges, and tsunamis 12, 1), Human communities living
inorneas mangroves woukl lowe sccess i soues of sssen-
il oo, Fibers, trmber, chemicals, snd medicines (14).
We are greatly concemed that fhe full implications of
mangrove los for humanking are not fully apprecisted.
Gowing furban and industrial devel
along cosalines, combined with climae change snd ses-
level rise, urge the need 1o conserve, protet and restore
tidal wetands (11, 13). Effective govemance stnuctures,
socivesonomic tisk golicies, and educiion Sraigies (19)
are needed now 10 emble societies arvund the workd Lo
severse the tend of mangrove ks and ensire that futire
ons enjoy i i idodbysuch

valmble namral ecosysems.
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Mangrove Restoration:

Do We Know Enough?

. Aaron M. Ellison?
Cceania
anctrasd

Mangrove restoration projects have been affempted,
with mived resulss, throeghout the world. In this pa
per, | first examine goals of existing m rosta-
ration projects and determine whether thess goals are
chear and adequate, and whether or not they account
for the full ange of biological diversity and ccologi-
cal processes of mangrove ecosystems. Many restored
mangrove forests resemble forest plantations. rather
than traly integrated coosystems, bat mangrove plan-
taticns can be a first stop towand mangrove rehabilita-
Hon. Mangrove restoration projeces that involve asso-

South America
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national cooperation, and applicatian of redovant eco-
Ioglcal thearies will improve the swccess rabe of man-
grove restoration projects.

Ky woros: biological diversity, criteria for saccess,
mangal, B y

Infrodustion

angrove eomsystems, or mangal, ooour on shal-

bered tropical coastlines throughout the world
{Chapman 1974; Tomnson 198&) For dasty, T distin-
guish individual “mangrave” spocies fram the watland
ecosystem “mangal "—of which they am defining foa-
tures. Mangroves (semsu Tombinson 1986 Duke 1992)
themsclves are any ong of -3 species in 2-17 gen-
era and 16-19 families of weody, tropical halophytes
that are sbligate inhabitants of mangal Ocoupying
~-181,000 af thess coastlines, mangal oocurs ina di-
varsity of geamo jcal sottirgs (Twilley 1995),
rangng from the vast nvering and estuanng mangrove
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worldwide issues

 coastal squeeze and sea level rise

» wetland destruction (aquaculture...)

« anthropogenic influence on sediment budgets
* increase in storminess and coastal erosion

» failure of restoration
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natural dynamics

[ Mud bank (at low tide)

]  New mangrove stand since the previous map
B Same mangrove stand since the previous map
B Mainland forest

[ Savannah

O Swamp

T Erosion, accreticn

Fromard et al. 2004
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mangrove succession
SE Asia example
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How mangroves interact with the physical environment?

Biogeomorphic succession of mangroves

geomorphic pioneer phase
phase

- hydrodynamics - unidirectional
and sediment- - hydrodynamics
dynamics only  and sediment-

- tidal flat dynamics
builds up until control coloni-
suitable for sation threshold
colonisation

biogeomorphic
phase

- bidirectional

- feedbacks
between vege-
tation and
abiotic processes

ecological phase

- vegetation is
partially dis-
connected

stabilisation >

i

after Corenblit et al. 2007
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Biogeomorphic succession of mangroves

geomorphic
phase

pioneer phase

- hydrodynamics - unidirectional

and sediment-

dynamics only
- tidal flat
builds up until
suitable for
colonisation

- hydrodynamics
and sediment-
dynamics
control coloni-
sation threshold

biogeomorphic
phase

- bidirectional

- feedbacks
between vege-
tation and
abiotic processes

ecological phase

- vegetation is
partially dis-
connected

stabilisation >

i
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Inundation Hydro- | Sediment-
dynamics | dynamics

—>

Waves and currents

Propagule

Flume bed /

&~ 0.7 7 e Dislodgement O Stable — Linear
(dislodgement)

Lo RS achorage of Avicennia propagules,
first days:

» buoyant propagules need to strand
» drag forces by waves pull out seedlings

0 2 4 5 " « erosion excavates seedlings
Max root length (cm)

Balke et al. 2011 Mar. Ecol. Progr. Ser.
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seedling establishment
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Balke et al. submitted
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Biogeomorphic succession of mangroves

geomorphic pioneer phase biogeomorphic ecological phase
phase phase
- hydrodynamics - unidirectional - bidirectional - vegetation is
and sediment- - hydrodynamics - feedbacks partially dis-
dynamics only  and sediment- between vege- connected
- tidal flat dynamics tation and
builds up until control coloni- abioli

stabilisation >

i

suitable for sation threshold
colonisation
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Spartina tussock
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Balke et al. 2012 Geomorphology
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Floodplain
example

http://news.Iternet.edu/article226.html

Tal and Paola 2007
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wave attenuation of mangroves:

WITH MANGROVES
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20% per 100m if dense enough
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Mangrove sediment accretion

drowning !
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sea level rise
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Cahoon et al. 2003
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Hufricafe Mitch
1998, Honduras

R AN peat collapse after hurricane
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Fig. 7 Simulated change in sediment clevation relative to
mean low low water (MLLW) in the high impact basin
mangrove forest heginning in October 1998 with (dashed line)
and without (solid line) Hurricane Mitch impacts.

Cahoon et al. 2003
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Destruction of mangroves
Increases vulnerability to ) A
sea-level rise
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restoration
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Phillipines:

10ha plantation
90% dead within

1 year
2008 ScienceNow
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negative example:

* planting of one non-pioneer species
(often Rhizophora, Red mangrove)

* N0 previous assessment of hydrological
conditions

e expensive: nursery, planting

* no evaluation of project success

Ellison 2000
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positive example:

=« restore hydrology

e create suitable elevation in tidal regime

28 . let mangroves colonize by themselve

Lewis 2005

Fiz. §. Time series photographs of a hyvdrologic mangrove restora-
tion project at West Lake Park, Hollywood, FL, U3 A (A) Tione Zera,
Tuly 1989, (B) Time Zaro + 28 months, November 1891 and (C) Time
Zero+ T8 months, Jaxmary 1884, Mo plantin g of man groves occwred.
All vegetation derived fom volunteer mangrove propagules.

« monitor development and evaluate

SOCio-economic aspects:

e community involvement
e sustainable use
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. . A . .

 mangroves are bio-geomorphic ecosystems with close link to their
physical environment

« natural vs. anthropogenic dynamics

* healthy mangroves can help to protect against sea level rise
interact with sediment dynamics

» ecological restoration: assess local conditions first




