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salt marsh, cclgrass and shellfish beds
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Whg Care?
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\/\/hg Care?

Standing carbon Global carbon stocks Longterm rate of carbon
Ecosystem : Total global area
! stock (gC m?) . (PeC) accumulation in sediment
type (*10" m?) 5 4
Plants Soil Plants soil  (ECm*yr)
Tidal Salt Unknown (0.22 110
Marshes reported)
Mangroves 7990 0.157 1.2 139
Seagrass .
meadows 184 7000 0.3 0.06 2.1 a3
Kelp Forests  120-720 na 0.02-04 0.009-0.02 na na

]UCN, 2009. The management of natural coastal carbon sinks.
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__— Herb-dominated salt marshes are
——— " found at mid to high latitudes....

| ...while mangrove forests are found in tropical
% and subtropical environments where minimum
« | sea surface temperatures are > 16°C.
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Global map indicating changes in seagrass area plotted by coastline regions.

Number of studies
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On]g about 1 77000 5q km of seagrasses are left globa"g

Waycott M et al. PNAS 2009;106:12377-12381

©2009 by National Academy of Sciences | | g A : E



.' '.'.. Y

/ Coral LA
A Distribution \

i b i Salh 2 ity
‘.,d’

-

@
{i

Mangrove
(‘:(, Distribution

u\{'(‘;

. .. ' 1
2 X Lot I..v-,.l-,,__
V

]

} .
“ ' Diversity !
: -
,,; e Low Hi

1 =
1 Y (% Distribution

3

Q
:
g

% L 2 Low

} PHLIPPE REKACEWICT

/ ALY 2002

» O s
- ——
- - - - S—_p- -

Global DIStI‘IbUt!OrI of CdraI;Mamgrove and Seagrassﬁnﬁéisﬂy

y
o iy e B I STy o A T v <A

B R e

R e e e o
3 v e !

VAR PRIy Ny PRI
: <
fods .

A Ly P -

< . e



' tide

b | Eid ,, =__ian

Schematic of a typical Estuary

boundaries are subject
to seasonal shifts,
- etc. B ama
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Intertidal Zonation — Where? And Why?
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salt-marsh
high tidal flats (mud)

intertidal flats (sand/silt)

/ spring tide
‘ " high-water level

spring tide
low-water level

s

?Figure 6.2 (a) Intertidal zonation in a typical
“estuary (see text for explanation of zones).
}Vertical scale greatly exaggerated. (You may
‘see alternative terminology used for the
lvarious zones in other books.)
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zonation

High Tide

Subtidal Channels

are important habitat
for fish at low tide.
They allow good
drainage and flooding
in mudflats.

i

Mudflats
arerichin
invertebrate life for
Shorebirds. Algal

mat grow here also.
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Low Marsh

is good habitat

for cordgrass,
insects, herons and
egrets and the
clapper rail.
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supports pickleweed
and patches of
cordgrass. A good
habitat for Savannah
Sparrow and Clapper
Rail.
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Zone: PlamtType:.
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Common Ragweed, Seaside Goldenrod
Salt Hay Grass, Black Grass, Spike Grass
Smooath Gord Grass

Bullrush, Hightide Bush, Silverweed
Smooth Gord Grass, Water Hump

Eet Grass
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http://www.mass.gov/czm/coas’clin65/2008/6:})bxqow/czscience.htm



Salt Marsh Zonation
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Marsh Low Tidal flat

border High marsh marsh or
I < > | < > | <€ »| channel
I Common species: | Common species: I Common |
I Panicum virgatum | Spartina patens I species: | Open
I Spartina pectinata ! Spartina alterniflora (short) I Spartina 1 \yater
I Phargmites australis ! Distichlis spicata | dletiioraiy
V' wvafrutescens | Juncus gerardii ' Flooded !
! ! I twicea day !
| I Flooded occasionally during monthly I by high tides
| J I high tides and storms [ I
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§The rcquircments 1Cor clévelopment oF salt marshés:
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Fine—«grained sediments
no strong waves or tidal currents

salt9 conditions to grow

a temperate or cool tem]:)crature; Freezing temperatures can occur, but
aresnot damaging the Plants

a wide tidal range, important because it limits the erosion, makes

Aeposition of sediments Possible and causes a well-marked zonation

bioclgnamic coupling between saltmarsh and muc!ﬂat/sancmati
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| [ xtensive salt marsh developed on
intertidal sands and mud ﬂats;
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Fioneer salt marsh plants colonizing
bare intertidal sand habitat

(Fhotos bg D Frankengcbrg, Bear
|sland, NC)
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Fatchcs of salt marsh in the high salinitg
section of the estuary but not intertidal
g Area; less than near the ocean and
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(Fhotos bg D Frankengebrg,
White Qak River estuary, NC)

TQPical salt marsh Plant

zonation Pattem:

black needle rush (back)
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Pine forest

I"Cd cedars

Freshwater sawgrass
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Salt marsh invading a forest
(estuarine Fringe Pine forest)
a sign of rising sea level
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“]__iving shorelines” (soft structures) are defined as shoreline stabilization
tc;:hniqucs that use natural habitat clcmcnts to Protcct shorelines from
erosion while also Provicling critical habitat for wildlife.
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http://www.dep.sta{:enq.us/n_orﬂﬂ_west/ecosus/s.cction/réstoresa!tmar_sh.htm

> A ekl

Belcorc and after shoreline restoration at (Grande Lagoon, TG

Thesc areas are often exposed to high wave energy as the result of the
disappcarance of historical oyster reefs. |n order to achieve maximum Protection
fora newly created 5alt marsh from wave energy, increase biocliversitg, and create A
a living shorelinc, several different restoration Projects are combined with salt
marsh restoration. | hese include the installation of oyster reef breakwaters and
the reintroduction of seagrass beds (SA\/) into areas of historical abundance.

Think about Ch Bag status and trends between ogster recgs, eel grass and salt

marskes?
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http://www.dep.state.fl.us/northwest/ecosys/section/restoresaltmarsh.htm
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Tampa Bag, R
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Wetland Toe Riprap Revetment

VIEW FROM SIDE

Erosion Escarpment

Normal High Water

Filter Cloth

Normal Low Water

Sill
VIEW FROM SIDE

Marsh Planting

/Fill Material

(optional)
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Normal Low Water
Normal High Water

Ty S,

Erosion
Escarpment
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http://www.geeinc.net/

Not convinced (Hét) W!ﬁg.to use “soft” “living”

structures instead of hard traditional ones?

('jc.g. seawalls, revetment,jetties, groins, bulkheads)

)
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Coral Reefs

Mangroves

Shellfish

'; Regulating

Protection of beaches and coastlines
from storm surges and waves

Protection of beach and coastlines
from storm surges, waves, and floods

Protection of coastlines from storm
surges and waves

Water quality maintenance

Water quality maintenance

Reduction of beach and soil erosion

Reduction of beach erosion

Reduction of marsh shoreline erosion

Climate regulation

Formation of beaches and islands

Stabilization of trapping land by
trapping sediments

Stabilization of submerged land by
trapping sediments

Provisioning

Subsistence and commercial
fisheries

Subsistence and commercial fisheries

Subsistence of commercial fisheries

Fish and invertebrates for the
ornamental aquarium trade

Aquaculture

Aquaculture

Pharmaceutical products

Fuelwood

Building materials

Building materials

Building materials (lime) and tools

Jewelry and other decoration

Traditional medicines

Jewelry and other decoration (shells)

Nursery and foraging habitats

Nursery and foraging-habitats

Cultural Tourism and recreation Tourism and recreation Tourism and recreation
: Spiritual and aesthetic appreciation Spiritual-sacred sites Symbolic of coastal heritage
Su ppo rtin g Cycling of nutrients Cycling of nutrients Cycling of nutrients

Nursery and foraging habitats




‘ - Temperate seagfass ecosystems

Ecosystem services

High biomass seagrass meadows
trap sediments and nutrients.

:73-:‘;%: Seagrass meadows provide a nursery
for finfish and shellfish.

¥ 1 Seagrasses and associated algae

lv have high primary production.
Seagrasses promote trophic transfers

5= 2 p P

and cross-habitat utilization.

7 Tropical seagrasses provide food for
dugongs, manatees, and turtles.

Tropical seagrass loss

Coastal salinity changes because of
e=@g altered water flow for irrigation.

zﬁ Pulsed turbidity exacerbated by erosion
w5 due to poor land management.

} Large urchin grazing events.

\ l‘ Eutrophication resulting in
» phytoplankton blooms, reducing light.

g, Dredging and boating effects.

Temperate seagrass loss
‘.1 Eutrophication causes growth of macro-

?and microalgae, reducing light.
High water temperature, combined
with low light.

W Wasting disease.

Herblvory by waterfowl, urchins, turtles.

weglntroduced species displacing seagrass.
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http://www.ny.curbed.com/

http://oceanworld.tamu.edu/resources/oceanography-book/Images/ahupuaa.jpg

Lecward Windward |

A/w/bua’a \/ision-
for Boston Harbor
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GBH Ahupua‘a Vision

Coconut grove &@ ¢

provides ~_ x. @7 &f
food and  *% 7,
drink e

e Dy " Fresh water feads
M+ rock wall fishpond

< which is also open
T to sea water
-
Leoward. SN Fishing heiau
fishing village Yo%, , PR heds {Charles, Mystic,
N l

-~ watersheds ~ NcPonsc’c,
Charlcs, Mgstic; focus on green roofs
ana other Pcrvious surfaces for water-
energy nexus in order to restore the
watcrshccls scl{;sustainabilitg;

Blue - (Jrban coastal intertidal area
incjudcs: a)the Harbor walk {Potential
sites for native species of shellfish, e.%. (reen - Boston Farbor |slands tidal areas

oyéters, mussels 5 b)salt marsh; C) tida with similar kcg coastal habitat restoration
mud flats with soft shell clam; and cl) activities.

eelgrass bedS; and — el
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Gcneral Hypothesis ~ by combining restoration of three kegstonc coastal habitats ;

1

theg will responcl and recover better, as well as Provicle ccological services more

CH:CCtiVClg and cgicicntlg in the long run.
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Potential site for eelgrass
and shellfish beds:
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pee “Living | ab” at ( IMass Poston
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Biomimicrg for Multit1abitat Kestoration
(Frankic etal, 2011, /hlor655>

Biomimicry Application:

Biomimicry Life’s Keystone Research Activities |Design & Restoration Human
Principles coastal at Sites 1 & 2 Activities at Pier 5 Systems (e.g.
habitats Green
Harbors)
Evolve to survive: Assessing Established floating Teaching and
interdependent, relationships habitats of three learning by
fostering community between habitats and |interconnected coastal working in a
based relationship evolving adaptations |communities; “living lab” at
an educational
Be resource efficient: Trophic exchange, In situ water-energy facility
low energy multi- water-energy nexus, self-recyclable and
functi(_)nal processes, recycling, self-sustainable cyclic
;ﬁf\%ﬂgr:g fe T positive feedback loops; Water-Energy
Nexus
Resilient - adapting to Assessing diversity, [|Floating coastal habitats
changing conditions; Salt Marsh | function, self- retain resiliency in the
renewal and health  {race of sea level rise,
Eel Grass of each habitat; storm surge, water quality
Shellfish etc. Green Holistic

Integrate Development
and Growth: self-
organize,

Be locally attuned and
responsive: cyclic
processes and
feedback loops

Live using only
friendly chemistry
(water base chemistry
and self-assembly)

Habitats carrying
capacity and
sustainability;
nested relationship
in ecosystems

Floating coastal habitats
are nested within clear
physical space and limits.

In situ water-energy
nexus, self-
recyclable and self-
sustainable cyclic
positive feedback
loops

Biomimicing ecosystems
and functions that would
likely exist if the build

structures were not there.

Water quality and
quantity conditions

Use of local, natural
untreated materials, such
as granite, sustainable and
recycled wood for build
structures.

Education for
Green Jobs and
Green
Sustainable
Economy

Greening
Coastal Urban
Areas (e.g.
Green Boston
Harbor)




Rcsourcés:

http://na.unep.net/atlas/inclexphp

http://na.unep.net/atlas/googleph!:)

Canacla ~ Knife Kiver delta and snow gees
http://na.uncp.net/atlas/webatlasp!ﬁp?idZ 91

Defina et a], 2097 Selﬁorganization of shallow basins in tidal flats and

saltmarshes.

Pouma et a], ASIE F]ow hgdrodgnamics on a mudflat and in salt marsh
vegetation: identigging genera] relationships for habitat characterizations.

]:agherazzi et al, 2005. (ritical bifurcation of shallow microtidal
landforms in tidal flats and salt marshes.

(qedan et al, PO Centuries of Human-Diriven Change " Salt Marsh
Ecosgstems.

Doodg, JF 2008. Salt marsh conservation, management and
restoration. Springer.

NOAA/CSC Digital (_oast
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