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Seagrass

Spermato a (ang
Magnoliophyta - fI rin <.
160 Mya, spread durlng the Cretaceous (120 60 Mya)
Flowers, fruits, seeds, roots, rhizomes (modified plant
_~stem), leaves
*.  Swubstitute anemophilous pollination with hydrophilous
,pollmaho?f« P s L

e

30 Mya P. parisiensis

-’

Features: _ .
1. Adaptation to live in sea waters

2. No stomas

3. Tissues with aerenchyma
| .

-

After the Messinian Crisis
Only species that tolerate high salinity




Distribution

Short et al'., 2007

[ .-m«rmhs' F
P. coriacea 1

& Aboh‘t 70 species

P. australis

/ P. .mqusr.rfr.wx

P australls
P. sinuosa




In the Mediterranean Sea

-
-

1. Posidonia oceanica
Mediterranean Sea

2 »Cymodoceanodosa
~widespread from 1-20 m on sand-
mud, low hydr‘odlnamlsm

. Nanozostera noltii, until 5 m depth
often associated to-C. nodosa
. Nanozostera marina typieal of coastal

lagoons @ v
. Halophila stipulacea, introduced from

Red Sea (lessepsian)




Some data on distribution

3.5 millions ha

>10%forest o'f the

“Medi rsrmr‘ niSea

Source FAO




P. oceanica distribution

SITE DISPLAY

+

50°N

45°N

40°N

35°N

/
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g_ Mediterranean Sea Western basin Eastern basin
™

Coastline length (km) 46,000 11,621 25% 34,379 75%

- P. oceanica presence
Z Coastline length with P.
e N ” g 0 0
Iy Kilometers oceanica (km) 11,907 6,201 14% 5,706 12%
0 125 250 500 750
WGS_84

Coastline length
without P. 12,622 3,925 9% 8,697 19%
oceanica (km)

Coastline length o o
without data (km) 21,471 1,494 3% 19,977 43%
Total area of P.

9 0
oceanica (ha) 1,224,707 510,715 41.7% 713,992 58.3%




Growth

Basal growth

Rizomes Plagiotropic, Or R s
Matte = intricate structure built by roots and rhizomes (1 m x 100y)

Growth rates higher in spring R
1‘00-7(‘).0 ShQQtS m'2 ”m\ brat;ea floreale
Reduced when< 50 shoots m2~ N W A
Depending on depth- .~ K

-
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Structure and layers




Structure and layers
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Factors influencing distribution
Trans parency
factors
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Morphotypes

/"._-__m

© G. Cancemi




Morphology and reproduction

Sexual reproduct
Asexual reproduction (s
Shoots 6-7 leaves, Iength untl |

Nutrient uptake from sediments, but also through the leaves
Fruits: sea olives, floating to increase dispersion

\\:f [

.‘ ‘ﬁ'spring: fruits




Ecological role and functioning

1. Protect coastli e and seabed fro :—f',-_s‘-- Wit
their stabilizing effect on sedlment and reduction
of wave action

2, Reduce-sedimentation and water turbidity by
~trapping sediments in their matte

3. Slgnlflcantly contfibyte to primary production of

coastal systems, oxygenation

4. Carbon dioxide sequestration

5. Provide nursery areas and food for many marine
organisms

6. Represent secondary substrate and host high
biodiversity




Protectlon and Production
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Associated fauna biomass
CO, storage: >800 t/ha
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Protection and Production

e coastline Shore
~retrac
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Trophic relationships
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Human impacts

. - '- < & :F
-
-

Alteration of sedimentation rates
due to coastal engineering




Sedimentation
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Table 3

Critical thresholds of seagrasses for sedimentation (cm/year)

Species Location Sedimentation (cm/yr) Reference

Cymodocea nodosa Mediterranean (Spain) 5 Marba and Duarte (1994)
Cymodocea rotundata Philippines 1.5 Vermaat et al. (1997)
Cymodocea serrulata Philippines 13 Vermaat et al. (1997)
Enhalus acoroides Philippines 10 Vermaat et al. (1997)
Halophila ovalis Philippines 2 Vermaat et al. (1997)
Posidonia oceanica Mediterranean (Spain) 5 Manzanera et al. (1995)

Zostera noltii Mediterranean (Spain) 2 Vermaat et al. (1997)







lines, cables
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Fig. 2. Maps of substrate distributions in the study area: (a)in 1979, before trenches excavation; (b)in 1993, after the first trench excavation; and (c) in 1995, after the second
trench excavation.




Good

Status of beds — tables based on shoot density

Poor

Depth (m)
1
2
3
4
5
6
7
8
9
10
11
12
13
14

b e
e N W

947
892
841
792
746
703
662
624
588
554
522
492
463
436

¥ ¥ ¥V ¥ ¥ ¥ VvV VvV V¥ ¥ V¥V

387
365
344
324
305
288
271

240
227
213
201

v ¥ ¥ YOV VY Y ¥ VYV

1133 to 930
1067 to 863
1005 to 808
947 to 757
892 to 709
841 to 665
792 to 623
746 to 584
703 to 547
662 to 513
624 to 481
588 to 451
554 to 423
522 to 397
492 to 372
463 to 349
436 to 328
411 to 308
387 to 289
365 to 271
344 to 255
324 t0 239
305 to 224
288 1o 211
271 1o 198
255 to 186
240 to 175
227 to 164
213 to 154
201 to 145

930 to 727
863 to 659
808 to 612
757 to 567
709 to 526
665 to 489
623 to 454
584 to 421
547 to 391
513 to 364
481 to 338
45110314
423 to 292
397 to 272
372 to0 253
349 to 236
328 to 219
308 to 204
289 to 190
271t0 177
255 to 165
239 to 154
224 to 144
211 to 134
198 to 125
186to 117
175 to 109
164 to 102
154 to0 95
145 to 89

727 to 524
659 to 456
612 to 415
567 to 377
526 to 343
489 to 312
454 to 284
421 to 259
391 to 235
364 t0 214
338 to 195
31410177
292 to 161
272 to 147
253 to 134
236 to 122
219t0 111
204 to 101
190 to 92
177 to 83
165 to 76
154 to 69
144 to 63
134 to 57
125 to 52
117 to 47
109 to 43
102 to 39
95 to 36
89 to 32

Pergent et al. 1995, UNEP-RAC/SPA 2011
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Replacement with
invasive species

Shifts =. Dead matte =. Turf algae
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Caulerpd‘ spp. ¢ ect the sed ¢ ‘
biogeochemical cond|t|ons hv Cl 6.58 %620 82819(10 A45) -1.02 (£0.18) log SSP, .
sulfide concentration and sulfate 6f n=6

. p = 0.005

reduction rates (Holmer et al 2009). 55
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Increase in sulfidesw’Sgdiment could
have’a detrimental effect on 7>
meristematic activity-in P. oceanica, -
reducing growth and contributing to the
decline of beds =

3 . - ﬁ'J
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R? = 0.81
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significantly lower in stations near to the

Holmer et al. 2008




Climate change

L B & T TG

SST increase and MHWs:
thermal stress 28° C _ . R
This could lead seagrass to regress (respiration instead
of production) ‘

Howeéver, do not account effects on reproduction
(shift towards sexual | reproduction, increasing genetic
varlablllty and epigénetlc fixation of adapttion to SST
increase), and thermal tolerance is greater if carbon is
not limiting. -

It is one of the few plants-able to exploit bicarbonate
ions for photosynthesis, thus favoured in acidification
scenarios with respect to thermophilic algae

-

Sea level rise and extreme weather events could
cause regression because of limiting light (increased
turbidity, increasing depth, phytoplankton blooms,
etc.)

Jorda et al. 2012

Percentage of initial shoot density

Percentage of initial shoot density

Percentage of initial shoot density
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25'N

Current status

-

o

Seagrass regression may be ¢
natural processes and/or natural o
anthropogenic disturbances and
stress. :

It can also be due to long-term
climatetrends.

- P. oceanica regression
- N

%
A 0 12525 500 750
WGS_84

Human-induced losses of P,
oceanica have been mainly
related to'coastal
development, pollution,
trawling, fish farming,
moorings, dredging,
dumping and introduced

N species.




Ecological status

Bevilacqua et al., 2020

High

Good

Coastal soft
bottoms (CSB)

60%

50%

40%

30%

20%

Bad

Rocky intertidal
fringe (RIF)

100% - c
o a -
Ecological status A% f :: ﬂ u
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[ 8ag R gha ooy - A '
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Dcood e ]
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‘ | - 3
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Environmental management

) 4

Legenda
(] uimiti provinciali

~ Zone di Protezione Speciale

I siti di Importanza Comunitaria

Siti di Importanza Comunitaria - mare

Habitat -‘Zjﬁi:ective (92/4
« Sand Bans

e Intertid;agl sands and muds
Estuariesﬁ“agd Lagoons
Reefs
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-Mangroves




Mangroves

Halophytes (tolerate high salt concentratlon)
_~Evergreen

ﬂf- L)
%Mnﬁ.;,;

—




Distribution

Typical ¢
Do not tole
20° C

o
'

13 14 - 25 [ 26 - 35 [ 36 - 46 Polidoro et al., 2010

Typical of sheltered areas and low hydrodynamism E: roots are sensitive to strong wave
movement (damage and sediment removal), and plant'recruitment is also affected
There are about 80 mangrove species



Mangrove types

' v? ¥
Red mangrov
About 25 m in height and 40

Generally, typical of submerged areas.
Intricate aerial root system stabilizing the tree

p—
N

—

5
" | e—
N

L~

Black mangroves (Avicennia)
‘ -

Same size of red mangroves. Typical of high
tide areas. Pneumatophores.

-

White mangroves (Laguncularia)
Smaller than the others, up to 5-6 m in height
and 30 cm diameter. Generally found in the
back areas of mangroves, apart from the
Inundated area




Adaptations

Mangroves develop in |
systems, allowing plants to havea :
stable anchoring to the soft substrate. ~:#: = =* -
Since they grow on anoxic soils, X Y,
theseraerial roots permit oxygenation * ; A |
'of roots’ beneafh the sedments.and »' VR
water. b P |

-

A particular type pf structure is
represented by pneumatophores:
specialized root structures that
growth out from water and allow
oxygenation of submerged roots

[ LM ¢




Adaptations

¢ eI

Mangroves not necessarily gr

to salt water. However, they tolerate
high salt concentration and, therefore,
can colonize areas that are not i

Suitabte for’ othg_r less tolerant, - | » D

lapts. = T W _,-{%.,,’“.' A

-5 L
0-.‘
O 'o

In black mangroves for lnstance t’he'
excess of salt is excreted by Ieaves
In red mangroves, roots contain WaXy
substances that limit salt absorption.-: "
Exceeding salt is stored in old Ieaves
which the plant shed.




Adaptatlons

Mangrovi

entomophilous anc e v
However, with respect to other plants, they have a peculiarity:
seeds germinate when they are stlll on the parent plant

(vmparous)

» -_— N

\

y
|

This allows seeds

to disperse
exploiting suitable ~-#7
areas in few days 4




Ecological role and functioning

IR -

WILDLIFE
HABITAT

'\4‘

e

COASTAL - ? i "
"PROTECTION'

FISHERIES

<
CARBON
STORES




Carbon storing and feeding grounds
Mangroves are unique's

land. They are among thi DI

C/ha y!, Poungparn et al., 2012)

Mangroves are essential for coastal trophic nets in tropical waters.
Biomass from leaves is decomposed, releasing nutrients that sustain
high'planktonic productivity. This, in turn, fuels zooplanktonic
herbiveres, benthic communities, mvertebrate and vertebrate secondary
consumers (cra‘bs\ﬁsh blrds rgptlles), representing essential feeding
grounds for many speaes




. s pr
secondary substrate for ma essile inverteb
algae. Moreover, it also provide e fauna.




...and terrestrial organisms

T




Mangroves serve as a nursery and breeding
areas to many vertebrates and invertebrates




Biodiversity
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Coastal protectlon

Act as a |
storms. The mangroves trap se

building up further out to sea, which can damage other
ecosystems like coral reefs and seagrasses.

-'-out poIIutants (nitrates, phosphates and petroleum based
n.arethen.degraded by the microbes

el ——

[ —




Sustain local fisheries and tourism

w.--"

Ampa
8 or devel

Service
Fisheries . 10.05 555,168
Forestry . 18.00 1,287,701
Coastal protection : 10.45 8,044
Recreation & tourism ; 1.74 507,368
Nutrient retention - -
Carbon sequestration 39.89 4,265
Nonuse . 3.77 50,737
Biodiversity - -
Water and air purification/ waste

.1'*4' P Y r’ "",‘.r'.‘

SR 12.43 7,379
assimilation

Traditional uses - -
Total
Salem & Mercer, 2012




Fig. 1. The GuIf of California and the 13 fishing regions {red dashed
perimeters) considered in this study, based on mangrove distribution and
affinity in the composition of landings. These regions represent physical
hydrogeomorphic landscape units, distinctive from adjacent landscapes.
Green areas represent mangroves; black dots indicate the location of the local
offices of the Mexican Mational Fisheries and Agquaculture Commission

(CONAPESCA).
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Fig. 2. Relationship between landings (fish and blue crab) and economic
value (price paid to fishermen by local fishing cooperatives) against the area
of mangrove fringe in the Guif of California. Data are average * SE (2001-
2005; solid line, model; dashed line, 95% confidence intervals.

Aburto-Oropeza et al. 2008



Human impacts
S

phy5|ca

mangroves, or cause C nges
in coastal hydrodynamism
and sedimentation rates

5

Dredging floods ‘ma ,groves
- This submerges their air

breathing rootsand they can =~
not get enoughroxygen and =
nutrients

-
» .

Although mangroves filter
some pollutants, they can be
irreparably damaged by oil
spills and herbicide




Climate changes
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Consequences

RN P
Loss of biodiversity ¢ iction. Moreover ut a
barrier of mangroves low lyir ries (e.g. Banglad ) are more

susceptible to flooding and devastation by cyclones ‘Loss of mangroves
could severely impact economies that rely on tourism and fisheries.

Mangrove forests was estimated at 137,760 km? in the year 2000,
marklng an approximate decrease of 35% from 1980 estimates (G|r| et
al. 20171). Moreov.er the rate of decrease of global mangrove forests
was larger than™ orequal to the rates measured for coral reefs or tropical
rainforests (Duke et al. 2007). _




A sad story

How unsustainable economy turns into écological disaster
and social deprivation




Siamo sempre state disposte a tutto, pero adesso, piti che mai, vogliono
umiliarci perché siamo negre, perché siamo povere, per quanto non si
scelga la propria razza, né di non avere da mangiare, né la malattia. Ma
io sono orgogliosa della mia razza e di essere conchera perché é la mia
razza che mi da la forza di lottare e difendere quello che furono i miei
genitori, e per quello che lascero in eredita ai miei figli; orgogliosa di
essere conchera perché non ho mai rubato nulla, né tolto il pane di
bocca a nessuno per sfamarmi, perché non ho mai strisciato davanti a
nessuno per soldi, e ho vissuto a testa alta. Ora stiamo difendendo cio
che ci appartiene, il nostro ecosistema, non perché siamo ecologisti di
professione, ma perché abbiamo bisogno di sopravvivere perché, se
scompare la mangrovia, scompare un popolo, scompariamo noi stessi,
non faremo piu parte della storia di Muisne, non ci saremo piu [...].
Non so cosa ci accadra se scompare la mangrovia, mangeremo rifiuti in
qualche sobborgo di Esmeraldas o di Guayaquil, saremo prostitute,
non so cosa ci accadra se la mangrovia scompare [...] Quello che so ¢
che io morird qui difendendo la mia mangrovia, anche se io verro ab-
battuta, la mia mangrovia continuera in piedi e i miei figli con me, ¢ io

avro lottato per dare loro una vita migliore di quella che ho avuto io
[...]. Pensiamo, se adesso che non sono proprietarie delle zone dove so-
no installate le industrie del gambero gia impediscono il passaggio alle
concheras e ai carboneros, non ci lasciano attraversare gli esteros, ci in-
sultano, ci sparano, cosa accadra se il governo consegna loro quelle ter-
re: ci scriveranno a grandi lettere «Proprieta Privata» sino ad ammaz-
zarci col beneplacito del presidente»*.

Ecologia del poverl. La lotta per la giustizia ambientale. Alier (2009




