AN b“\
-
.

nlver5|ty of Trieste: GLOBAL CHANGE ECOLOGY a
S 2019-2020

‘\‘

- .e

iy

» o

-

Seagrasses and

~mangroves




—

P
//'

nlver5|ty of Trieste: GLOBAL CHANGE ECOLOGY a.z ,,,
B 2019-2020

e
)’

iy

-
.
<
,’,
-
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Seagrass

e ﬂf. -

Spermatop yta (a

Magnoliophyta - flowering plants)

160 Mya, spread during the Cretaceous (120 60 Mya)
Flowers, fruits, seeds, roots, rhizomes (modified plant

_~stem), leaves
S’crbstltut‘e\anemophllous pollination with hydrophilous

polllnatlom: 2 il uly

o~

-~

30 Mye 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 ai., 2007

P. australis CHR
P. coriacea | :
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P. australis . . : bout 70 S eCIes
P. coriacea oy - l s
P. kirkmanii P.angustifolia =

P. australis _
P. australis

P. ostenfeldii :
P. sinuosa / P. coriacea
P. denhartogii
P. kirkmanii / \
P. ostenfeldii P. angustifolia
P. robertsoniae P. australis
P. sinuosa P. sinuosa

After Green & Short 2003




In the Mediterranean
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1. Posidonia oceanica
Mediterranean Sea
2,.Cym,adoce.a—nodosa
md‘espread from 1-20 m on sand-
" mud, low hydrodlnamlsm ‘
. Nanozostera noltii, until 5 m depth
often associated t0-C. nodosa
. Nanozostera marina typical of coastal

lagoons 2
. Halophila st/pulacea introduced from

Red Sea (lessepsian)
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Some data on distribution
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Source FAO




P. oceanica distribution

30°E
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30°N
1

25°N
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- P. oceanica presence
N

Kilometers
A 0 125 250 500 750

WGS_84

Coastline length (km)

Coastline length with P.

oceanica (km)

Coastline length
without P.
oceanica (km)

Coastline length
without data (km)

Total area of P.
oceanica (ha)

Mediterranean Sea

46,000

11,907

12,622

21,471

1,224,707

11,621

6,201

3,925

1,494

510,715

SITE DISPLAY

Western basin

25%

14%

9%

3%

41.7%

34,379

5,706

8,697

19,977

713,992

Eastern basin

Istantanea schermo

75%

12%

19%

43%

58.3%




Growth

Basal growth

Growth rates higher In spring
100-700 shoots m

Reduced when< 50 shoots m=~
Depending on depth
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Structure and layers
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| strato dei rizomi




Structure and layers
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Factors influencing distribution

Transparency
factors




Morphotypes

——w T

\

© G. Cancemi




Morphology and reproduction

Sexual reproduction:

Asexual reproduction (s |

Shoots 6-7 leaves, length until 1 <

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

—
-
-
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In autumn: flowers * ?;’7\_..; 44
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Ecological role and functioning

W|th their stablllzmg effect on sedlment and
reduction of wave action

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

3 Significantly contribute to primary production
of coastal systems, oxygenation

4. Carbon dioxide sequestration

9. Provide nursery areas and food for many
marine organisms

6. Represent secondary substrate and host high
biodiversity




Protection and Production

e I-‘

Blomass production
Associated fauna blo
CO, storage: >800 t/ ha

—
Trapping sedime
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ection of the coastline




Biodiversity
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Trophic relationships
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Human impacts
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Alteration of sedimentatio -rates
due to coastal engineering







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

Moderate

Status of beds — tables based on shoot density

Poor

Depth (m)
) |
2
3
4
b
6
7
]
9
10
11
12
13
14

Pt et e e
o N AW

492
463
436

387
365
344
324
305
288

271

240
227
213
201

vV vV VvV VvV vV vV ¥V ¥V V V V V¥V V V V V V V V V V V V Vv Vv YV

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 to 239
305 to 224
288 to 211
271 to 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
451 to 314
423 to 292
397 to 272
372 to 253
349 to 236
328 to 219
308 to 204
289 to 190
271to0 177
255 to 165
239 to 154
224 to 144
211to 134
198 to 125
186 to 117
175 to 109
164 to 102
154 to 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 to 214
338 to 195
314to0 177
292 to 161
272 to 147
253 to 134
236 to 122
219to 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




sela baldecconi

Replacement with
Invasive species
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dotential mechanisms

“%
Caulerpd spp. @ fect the s 7 T : ,
biogeochemical condltlons by increas 6.5m %02 = 210 (£0.45)~1.02 (20.16) log 5P,
sulfide concentration and sulfate | 6} n=6
' p = 0.005

reduction rates (Holmer et al 2009). 5.5
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IncreaSe in sulfidessa'Sediment could
havera detrimental effect on S
meristematic activityin P. oceanica, &
reducing growth and contributing to the
decline of beds .
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Current status

-

-

Seagrass regression may be d
natural processes and/or natural o
anthropogenic disturbances and

stress. .
It can also be due to long-term
climate.trends.

- P.oceanica presence

- P.oceanica regression
N

Kilometers
A 0 2 4 8

Human-induced losses of P.
oceanica have been mainly
related to'coastal
development, pollution,

trawling, fish farming,
moorings, dredging,
_ dumping and introduced
B ¢ occanica regression species.

Kilometers
A 0 125 250 500 750

WGS_84

30°N
1

25°N




Environmental management
.

Legenda
[ ] uimiti provinciali

~ Zone di Protezione Speciale

Siti di Importanza Comunitaria

Siti di Importanza Comunitaria - mare

Habitat @Ti:ective (92/4
 Sand Banks

o Intertia%l\;ands and muds
Estuaries‘and Lagoons

Reefs
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Mangroves

Halophytes (tolerate hlgh salt concentration)
_~Evergreen
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Distribution

Do not tole
20° G

E=N
'

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

Typical of sheltered areas and low hydrodynamism £ rdd{s are sensitive to strong wave
movement (damage and sediment removal), and plant recruitment is also affected
There are about 80 mangrove species



Mangrove types

R

Red mangroves

About 25 m in height an r
Generally, typical of submerged areas.
Intricate aerial root system stabilizing the tree
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Black mangroves (Avicennia)

Same size of-red mangroves. T?pical 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

systems, allowing plants to have - N e e
stable anchoring to the soft substrate. * “"‘ D Ll P
Since they g\ow on anoxic soails, B o @

these aeridl ro vgs permit oxygenatlon K

'of roots*beneath the sedtments_and

water. ' -

_—

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




Adaptations

Mangroves not necessarily grow

to salt water. However, they tolerate
high salt concentration and, therefore,
carl colonize areas that are not ;o.‘
Suitgbte for’ othgr less tolerant, - |-
plants. - v{‘

In black mangroves for i mStance t’hé.
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.




Adaptations

However, with respect to other plants, fh" a f)';e(culliarity:
seeds germinate when they are still on the parent plant

(vmparous) A
" G V/

—_—

o -
- W
1' p y “

This allows seeds

to disperse
exploiting suitable
areas in few days




Ecological role and functioning
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Carbon storing and feeding grounds

Mangroves are uniqu v

land. They are among 18 :

C/ha y1, Poungparn et al., 2012) 5

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
GONSUMers (craﬁs\ﬂsh blrds reptlles), representing essential feeding
grounds for many speaes




Habitat provision for marine...

secondary subst ebrates and

-

algae. Moreover, it also provide shelter for vagile fauna.
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Breeding grounds and nursery

)

b N

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 mangrovestr D S¢

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

- out pollutants (nitrates, phosphates and petroleum based

prodchcs) froﬁ’i run-off,which.are.then.degraded by the microbes
in the sedir —




Sustain local fisheries and tourism

T

Mangroves contribute t
fisheries because man .
mangrove systems

Fisheries , . 555,168
Forestry s . 1,287,701
Coastal protection , . 8,044
Recreation & tourism , . 507,368
Nutrient retention -
Carbon sequestration . 4,265
Nonuse , . 50,737
Biodiversity -
Wa'ter. an'd air purification/ waste 7379
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
hydrogeomaorphic landscape units, distinctive from adjacent landscapes.
Green areas represent mangroves; black dots indicate the location of the local
offices of the Mexican National Fisheries and Aguaculture Commission

(CONAPESCA).

4000

landings (ton yf'1]|

economic benefit (million US$ ';.rr'1]

0 S0 100 150 200 250 200
sgrt mangrove area (ha)

] 30 60 90 120 150 180
mangrove fringe (km)

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

"‘ i

physically

mangroves, or cause C

in coastal hydrodynamism
and sedimentation rates

e

Dredging floods maggrogles. ¢
“This submerges their air

breathing roots-and they can
not get enough oxygen and
nutrients |

-
—
»

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




Cllmate changes
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Consequences

v O >
Loss of biodiversity due t
barrier of mangroves low lyir g. Bang|
susceptible to flooding and devastatlon 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,
markmg an approximate decrease of 35% from 1980 estimates (G|r| et
al. 20171). MoreO\@r the rate of decrease of global mangrove forests
was larger than'c orequal to the rates measured for coral reefs or tropical
rainforests (Duke et al: 2007)




A sad story

Indoneﬁ;.

from about 41,000 km? in
31,000 km?2 today, mostly becat
shrimp aquaculture (Joffre et al. 2015

How unsustainable economy turns into €cological disaster
and social deprivation




Siamo sempre state disposte a tutto, pero adesso, pitt 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: ¢i scriveranno a grandi lettere «Proprieta Privata» sino ad ammaz-
zarci col beneplacito del presidente»?.

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




