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1) Large scale controls on coastal systems

2) Coastal Ecosystems

3) Sediment, GSD 

4) River Ilston data check up
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The interface between land and sea

Comprised of several zones - varying processes and energies

The coastal zone

Subaerial and aeolian
(above the water)

Storms
Tides and waves

Breaking waves

Deep water waves 
and currents
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Hinterland

Dry under normal conditions (storms = wet)

Above high tide limit

Beach and berms

Backshore

https://upload.wikimedia.org/wikipedia/commons/e/eb/Beach_zones.png
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Hinterland

Between high and low tide limit

Top of berm to water line

Foreshore
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Underwater. Shallow water processes

Swash zone to deep water

Nearshore

Wave breaking
Offshore

Deep water
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There is an energy gradient present across the active profile

Determined by the processes acting within each zone

Bierman & Montgomery 2014

Deep water waves
(lower energy)

Breaking waves
(higher energy)

Aeolian processes
(lower energy)

NearshoreOffshore

Offshore Onshore

The beach profile
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Expressed by a change in grain size

Bierman & Montgomery 2014

NearshoreOffshore

The beach profile

Fine grains Coarse grains Fine grains

Low energy High energy Low energy

Coarsest grains are in the swash zone and on the beach berm
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Expressed by a change in grain size

Bierman & Montgomery 2014

NearshoreOffshore

The beach profile

Fine grains Coarse grains Fine grains

Low energy High energy Low energy

Coarsest grains are in the swash zone and on the beach berm
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(1) Swash zone

Swash zone: the land-ocean boundary where waves runup the beach.

Backwash (return flow) offshore flow

Uprush (run up) onshore flow

Generally uprush velocities are greater but 
of shorter duration vs the backwash

https://www.youtube.com/watch?v=SDHwvNHpSpw
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http://www.coastalwiki.org/wiki/Swash_zone_dynamics
https://www.youtube.com/watch?v=SDHwvNHpSpw


www.sussex.ac.uk/geography/researchprojects/BAR/images/Kent/sandwich_bay

Berm crest

Berm crest

(2) Beach berm

Berm: a near horizontal plateau on the beach face formed by the deposition of material by waves

Berm
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www.southampton.ac.uk

Fairweather berm

Storm berm
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http://www.southampton.ac.uk/~imw/jpg-Chesil/?C=S;O=D


LARGE SCALE 
COASTAL CONTROLS

TECTONIC SETTING

SEA LEVEL

PROCESS 
DOMINANCE



What shapes a coast?

https://www.flickr.com/photos/gridarendal/32049683086
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Coastlines are shaped by boundary conditions:

(1) Tectonics (plate boundary position)

(2) Sea level (rising or falling)

(3) Process dominance (waves vs tides).

Coastal boundary conditions

Large geological scale

Smaller local scale
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(1) Tectonic setting

Tectonic setting controls morphology of drainage basins + sed supply

These factors and the age of the coast determine shelf width

Wave energy is greatly dissipated across a wide continental shelf

Influence first and second order coastal features (i.e. 1000 - 1 km)

Active coast = close to plate boundary. Passive = away from it.

Tectonic setting = location with respect to plate boundaries.
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3 coast types globally (Inman & Nordstrom, 1971)

Collision coast; trailing edge coast; marginal seas

Collision coast
Trailing margin (African)
Trailing margin (American)
Marginal sea

Active margin = collision coast. 

Passive margin = trailing edge coast. 

Collision coasts on
active margins

Trailing edge on passive margin
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https://serc.carleton.edu/integrate/teaching_materials/coastlines/student_materials/558


(Inman and Nordstrom, 1971)

e.g. California (collision coast) e.g. Louisiana (trailing edge coast)

Collision 
coast Trailing 

edge coast
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(b) Collision coast

(a) Trailing edge coast
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• Located far from the active plate boundary (i.e. passive areas)
• Wide coastal plain and continental shelf (also quite shallow)
• Depositional landforms: deltas, estuaries, barriers, and lagoons.

Elevation
(m MSL)

(a) Trailing edge coast (passive margin)
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• Found on leading edge of the continent where it is crashing into an
oceanic plate (i.e. collision) - mountainous and tectonically active

• Narrow continental shelves and steep continental slopes
• Large deltas and barrier islands systems are largely lacking

(b) Collision coast (active margin)

https://www.nap.edu/read/2249/chapter/7Northern California coast.
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• Semi connected to the open ocean

• Can be sheltered by islands, barriers or continents - lower waves

• Generally shallow in comparison to the open ocean

• Tend to have irregular shaped shorelines.

(c) Marginal seas

Examples: Mediterranean Sea and Black Sea
Mediterranean Sea

Black Sea
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Sea level can either be stable or rising or falling:

• Transgression - rising and forms submergent coasts

• Regression - falling and forms emergent coasts.

(2) Sea level
Brooke et al., (2010)

OIS (or MIS) (the numbers on the bottom of the graph) represent
alternating warm and cool periods (which drive sea level change).
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Emergent coast: regressive sea level

Submergent: transgressive

SL

SL

http://geologylearn.blogspot.com/2015/12/causes-of-coastal-variability.html
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Sea level (SL) curves

SL curves show the change in SL over time - e.g. the Holocene PGMT.

Foraminifera

PGMT

(Post Glacial Marine 
Transgression)
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Tides!
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Davies 1980

Tidal range > 4 m Tidal range 2 - 4m Tidal range < 2 m

Classification of coasts by tidal range
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Wave energy vs tidal energy determines coastal morphology

(3) Waves vs tides

Davis and Hayes

(1) Wave dominated

High wave energy

TR < 2 m 
microtidal

(2) Mixed energy

Mod. wave energy

TR 2-4 m mesotidal

(3) Tide dominated

Low wave energy

TR > 4 m macrotidal

Tidal range (TR) (in m) = high - low tide
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RTR = STR / Hb

RTR is dimensionless (no unit)

RTR > 3 = tide dominated and RTR < 3 = wave dominated.

RTR 0.5 = wave dominated RTR 6 = tide dominated

Relative tidal range (RTR)

STR = Spring tidal range (m)
Hb = Breaking wave height (m)
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Microtidal, wave-dominated

RTR values

0

2

4

6

8

>10

Tide-dominated (> 3)

Wave dominated (< 3)

RTR < 3 (waves dominant)

RTR = 7.50

RTR = 0.50

RTR in Australia:

RTR > 3 (tides dominant)

Exmouth

Fraser 
IslandT
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What drives this split?

Southern coast is exposed to persistent high wave energy from the S - SW.
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In the northern coast of Australia, there are islands and topography that can:

https://eoimages.gsfc.nasa.gov/images/imagerecords/0/654/dissipation_large.jpg

What drives this split?

The coast is “less open” vs the south.

(1) Distort the tidal wave to amplify tides and (2) block ocean waves. 
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https://eoimages.gsfc.nasa.gov/images/imagerecords/0/654/dissipation_large.jpg


RTR in Wales:
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Lets do an example: Here we can see a Mean Spring Tidal Range Map from 

Horrillo-Caraballo et al (2021)
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RTR = 8 / Hb

STR = Spring tidal range (m)
Hb = Breaking wave height (m)



RTR in Wales:
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Lets do an example: Here we can see a Mean Spring Tidal Range Map from 

.Horrillo-Caraballo et al (2021)

RTR = 8 / Hb

STR = Spring tidal range (m)
Hb = Breaking wave height (m)

Oxwich Bay Surf Stats (surf-forecast.com)

https://www.surf-forecast.com/breaks/Oxwich-Bay/surf-stats
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Lets do an example: Here we can see a Mean Spring Tidal Range Map from 

.Horrillo-Caraballo et al (2021)

RTR = 8 / 1.3

STR = Spring tidal range (m)
Hb = Breaking wave height (m)

Oxwich Bay Surf Stats (surf-forecast.com)

https://www.surf-forecast.com/breaks/Oxwich-Bay/surf-stats
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RTR = 8 / 1.3

STR = Spring tidal range (m)
Hb = Breaking wave height (m)

RTR = 8 / 1.3 = 6.15

Oxwich Bay Surf Stats (surf-forecast.com)

https://www.surf-forecast.com/breaks/Oxwich-Bay/surf-stats
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RTR in Wales:
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Lyddon et al (2018)

RTR > 3 = tide 
dominated.

Extreme tidal dominance



RTR in Wales:
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Lyddon et al (2018)

RTR > 3 = tide 
dominated.

Extreme tidal dominance

Windy: Oxwich weather forecast

https://www.windy.com/51.555/-4.145/waves?swell1,51.575,-4.079,13


Summary: What shapes coastlines?

Davis and Hayes

(1) Wave dominated

High wave energy

TR < 2 m 
microtidal

(2) Mixed energy

Mod. wave energy

TR 2-4 m mesotidal

(3) Tide dominated

Low wave energy

TR > 4 m macrotidal

Tidal range (TR) (in m) = high - low tide

(1) Sea level; (2) tectonic setting; and (3) relative wave vs tide energy
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e.g. West Victoria (RTR = 0.9; STR = 0.9 - 1.6 m)

Estuaries close by high wave-energy/transport.
Fitzroy River (N. Rosengren)

TR < 2 m

Microtidal

RTR < 3

Wave-driven sediment transport (e.g. coarser sands)

(1) Wave dominated coasts

Wide surf zone

Spits, bars, berms, and barriers
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Barrier Island

Ocean

Barrier islands with multiple inlets

Lagoon

Dalrymple and Choi (2007)

Mixed-energy

Ebb tide delta

e.g. East Frisian islands (Germany)

A smaller surf zone

Mix of sands and muds

Tidal deltas.

TR 2 - 4 m 
Mesotidal

RTR: 3.30
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Ocean

FLOOD TIDAL DELTA

EBB TIDAL DELTAS

Flood-tidal delta: Shoals deposited by the flood tide (landward side);

Ebb-tidal delta: Deposited by ebb-tidal currents (on the seaward side).

Lagoon

C
O

A
S

T
A

L
 C

O
N

T
R

O
L

S



Tidal deltas and barriers can be a visual indicator of coast type:

Wave dominated coasts: More pronounced flood tidal deltas;

Mixed energy: More pronounced ebb tidal deltas (seaward).

Ocean
http://users.clas.ufl.edu/adamsp/Outgoing/GLY4734_Spring2014/S24_TidalInlets.pptx.pdf
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Microtidal: Barriers are long and thin with little variation in shape; 

Mesotidal: Short and narrow in the centre; wider inlet (ebb flows).

MICRO MESO

http://users.clas.ufl.edu/adamsp/Outgoing/GLY4734_Spring2014/S24_TidalInlets.pptx.pdf
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e.g. Gulf Coast of the U.S.A.
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TR > 4 m

Macrotidal

RTR = 6

Tides are the dominant process shaping landforms (TR: > 4 m)

Tide dominated coasts

• Finer sediments (muds)

• Tidal flats and creeks

• Funnel shaped estuaries 
with wide mouths

• Flat and low-gradient 
beaches.

e.g. NT (Australia)
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Bay of Fundy in Canada = the tidal range is 16 m (come in at 5.1 m/s)

Watch someone barely out walk the tide:
https://www.youtube.com/watch?v=l0TqFXiPfuk

Wiki Commons (2019)

Extreme tide-dominance

High tide

Low tide

Highest tides in the world

RTR: 32 (STR/Hb = 16/0.5).C
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The shape of the bay amplifies the tide by a

https://earthobservatory.nasa.gov/images/145784/massive-muddy-tides-in-the-bay-of-fundy

Incoming tide
Time Lapse video

process called resonance.
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https://earthobservatory.nasa.gov/images/145784/massive-muddy-tides-in-the-bay-of-fundy
https://www.youtube.com/watch?v=l0TqFXiPfuk&ab_channel=ThomasYoung
https://www.youtube.com/watch?v=EnDJ6_XpGfo


Photo: N. Rosengren

Introduction to wind wave processes

Waves transfer energy from the ocean to nearshore

Main force controlling erosion/deposition of global coastlines
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Generated by vertical displacement of water:

2. Extreme (sudden) events (e.g. tsunami);

3. Ultra low-frequency processes (e.g. tides).

1. Winds acting on the ocean surface;

Wave generation in the ocean
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The height of wind waves is dependent on:

(1) Wind speed.

(2) Wind duration

(3) Fetch distance.

Fetch: The distance of water wind can move over in a constant direction to generate waves.
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Fetch BFetch A

L
X

L

X

Fetch A > Fetch B… so ocean waves would be higher.

(A) Classic Southern Ocean low hitting SW VIC.

(B) Local wind waves in Port Phillip Bay.
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Wave Groups

Closer to ShoreCloser to Source

http://voices.nationalgeographic.com/2011/06/08/death-and-the-sea-world-ocean-day-2011/

Waves organise themselves by period and length and travel in groups called swells.

Sea Swell Surf
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https://www.surfline.com/surf-news/the-importance-of-swell-period/1555


Summary

Coasts are shaped by large scale (sea level and tectonic setting)

Wave dominated, mixed energy, and tide dominated coasts all

have different morphologies

processes and regional scale processes (waves vs tides)

Wind waves transfer energy to a coastline

Wave height/energy a function of: wind speed, duration and fetch.
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COASTAL ECOSYSTEMS ESTUARIES

Estuary Habitat | NOAA Fisheries

https://www.fisheries.noaa.gov/national/habitat-conservation/estuary-habitat


Where river, wave, and tidal processes interact

The seaward portion of a drowned valley which receives sediment from fluvial and marine 
sources and contains facies influenced by wave, tide and fluvial processes. 

Dalrymple et al., 1992

Estuaries

The interface where a river meets the ocean

Photo: N. Rosengren

What is an Estuary?
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Wave Groups

Photo: N. Rosengren

Important as a SINK for sediment

Ephemeral systems
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Head (river input); central basin; mouth (enters ocean)

Central basin

Head

Mouth

Photo: N. Rosengren

Zones of an estuary
E

S
T

U
A

R
IE

S



Comparative bathymetry for Puget Sound and Chesapeake Bay, USA

https://www.eopugetsound.org/articles/puget-sound-uniquely-diverse-and-productive-estuary

Puget Sound
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https://oceanservice.noaa.gov/facts/estuarylife.html

Estuary Ecosystem
E

S
T

U
A

R
IE

S One of the most productive ecosystems in the world

https://www.hww.ca/en/wild-spaces/estuaries.html



Saline Mixed (brackish) Fresh

MOUTH BASIN
HEAD
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Zones of an estuary
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e.g. Roy (1984); Cooper (2001); Dalrymple et al., (1992)

IOCE

IOCE = Intermittently open/closed estuary = one that closes to the ocean
[sometimes called a saline coastal lake or lagoon] e.g. Painkalac Creek

RTR > 3RTR < 3

Wave-dominated has 3 main subtypes

Geomorphic classification
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Ocean Mouth Central basin Head
River

Coarse sand Muds + fines Fluvial 
(coarser)

“Tripartite” energy and facies division

Ocean Energy Input                     Low energy                       High fluvial energy

Zones of an estuary
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Estuary Management
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Chilton et al. (2021)
https://www.frontiersin.org/articles/10.3389/fenvs.2021.764218/full



COASTAL ECOSYSTEMS

MANGROVES AND SALT MARSHES

https://www.meer.com/en/40723-mangroves-and-their-role-to-ecology



GLOBAL DISTRIBUTION
D'Odorico, P., et. al (2013)



What is a mangrove?

The vegetation of the two environments is quite different: mangroves 
are composed of a number of tree species,

‘Wetlands formed in the intertidal zone of sheltered coasts, notably in bays, lagoons and 
estuaries.’
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What is a mangrove?
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https://blog.wcs.org/photo/2021/09/27/the-value-of-mangroves-
education-tanzania/
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https://theconversation.com/mangrove-forests-can-rebound-thanks-to-climate-change-its-an-opportunity-we-must-take-
102823

Mangrove management?
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https://theconversation.com/mangrove-forests-can-rebound-thanks-to-climate-change-its-an-opportunity-we-must-take-
102823

https://www.wetlands.org/publicatio
ns/mangrove-restoration-to-plant-or-
not-to-plant/

Mangrove management?



Mangrove management?
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https://theconversation.com/mangrove-forests-can-rebound-thanks-to-climate-change-its-an-opportunity-we-must-take-
102823

https://www.wetlands.org/publicatio
ns/mangrove-restoration-to-plant-or-
not-to-plant/

“Even if seedlings are surviving, the 
ecological value of a monoculture 
and benefits of the planting efforts 
for increased community resilience 
are questionable”



What is a salt marsh?

Hard coral polyp: 
Lateral + vertical growth

https://www.ecoshape.org/en/concepts/growing-salt-marshes/hydrosphere-salt-marshes/
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Saltmarshes are dominated by 
grasses and herbs.
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Saltmarshes are dominated by 
grasses and herbs.

https://gacoast.uga.edu/about/georgia-coast/salt-marsh-ecology/



What is a salt marsh?

http://www.crmc.ri.gov/news/images/2017_1016_wc_rssm2.jpg
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https://watershedcounts.org/documents/Watershed-Counts-2017--Rising_Seas_and_Salt_Marshes.pdf



What is a salt marsh?

http://www.crmc.ri.gov/news/images/2017_1016_wc_rssm2.jpg
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https://watershedcounts.org/documents/Watershed-Counts-2017--Rising_Seas_and_Salt_Marshes.pdf

CARBON STORAGE, POLLUTION FILTRATION



COASTAL ECOSYSTEMS

CORAL REEFS

https://www.iisd.org/articles/deep-dive/coral-reefs-strategies-ecosystems-edge



An ecological association of corals and other tropical organisms

What is a coral reef?

Living organisms (Cnidaria) that produce CaCO3 for exoskeletons.

living atop a substrate

Hard coral polyp: 
Lateral + vertical growth

https://www.livescience.com/40276-coral-reefs.html

Constructional.
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https://www.deepreef.org/projects/35-shelf-edge-reefs.html 

Reefs form atop a substrate

Williams et al., 2018

Formation

Needs to be subaqueous

Need an optimum 
depth-light ratio to 
persist - sea level.

Coral reefs begin to form when coral larvae attach to 
submerged rocks or hard surfaces along the edges of 

islands or continents. 
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• During PGMT - Great Dividing Range and coastal plain were inundated

Lewis et al., (2013)

Great Barrier Reef (GBR)

• Coral deposits began to grow on a substrate - ancient reefs and drowned land

• By 6 kya, sea level stopped rising - reef accretion continues.

10 kya

6 kya

A simplified model
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Coral polyps attach to a substrate and secrete CaCO3 (exoskeletons)

CaCO3 production

Process builds reef vertically and laterally (as well as cementation).

http://museum.wa.gov.au/kimberley/station-diaries
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Symbiosis of coral and a photosynthetic algae 
(Zooxanthellae) important for growth

Growth

Algae gives the coral oxygen and energy 
from photosynthesis

Algae also gives the coral colour.

Teague et al., (2019)
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https://www.britannica.com/science/coral-bleaching

Bleaching due to the loss of 
Zooxanthellae under stress.
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http://coraldigest.org/index.php/CoralReproduction

Budding

https://www.livingoceansfoundation.org/education/portal/course/reproduction/

Fragmentation

Reproduction occurs sexually (by spawning) or 
asexually (by budding and fragmentation)
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https://flowergarden.noaa.gov/education/spawningobservations.html

Coral spawning eventhttps://oceanservice.noaa.gov/facts/coral-spawning.html
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Need: warm water, low turbidity,
moving water, salty water, shelter

http://www.seos-project.eu/modules/coralreefs/images/distribution%20worldmap.png

Indo-Pacific W. Atlantic

4 4

Two key regions. Rare in tropical 
Atlantic of South America and Africa 
due to the influx of fresh water and 
silt from large rivers. 

Distribution

>18°C
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Can form at extreme depths (challenges = low light and cold) 

https://www.earthrangers.com/wildwire/risk/coral-reefs-of-canada-atlantic-deep-ocean-coral/

The exception… Deep water corals

Found at depths of 40 - 2000 m and in temperatures 4°C

Deep water corals form patches not true reefs - slow growing

Do not typically support a community or have symbiotic algae but

feed by capturing food particles from ocean currents.
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a. Fringing - form borders along shorelines (continent or island);

b. Barrier - separated from the shoreline by a lagoon or ocean; 

c. Atoll - ring shaped reefs, islands protrude above sea surface.

Reef types

https://www.unc.edu/

a. b. c.

a. b. c.
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a. Fringing reefs

e.g. Ningaloo Reef, WA

https://sundaysunset.com/products/ningaloo-reef-0067

Joined to land

230 km long: Australia’s largest 
fringing reef. Reef is separated by 
a 200 m - 5 km wide lagoon.

Swell

IG

Pomeroy et al., 2012
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NASA (2018)

b. Barrier reefs

e.g. Great Barrier Reef, QLD

World's largest coral reef system 344,400 km2
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c. Atolls

Found in mid-ocean far continental shelves and large islands

A low, narrow crest enclosing a central lagoon

Most atolls are found in the Indo-Pacific zone on the Pacific Plate and

e.g. Bikini Atoll (with bomb crater)

are associated with volcanoes that form at hot spots.
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Oberle et al., 2017

Freshwater Saltwater

Here a buoyant lens of fresh water (rainfall) sits atop of a more salt water layer.

Atoll freshwater lens
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Small overwash events cause an 
increase in salinity of the fresh 
water lens that returns to pre 
overwash conditions usually 
within one month.

Sea level rise: more frequent 
overwash and a higher base 
level may lead to full loss of the 
freshwater lens.

Overwash
Oberle et al., 2017
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(A) Current sea level

(B) Future higher sea level
BELOW: Forecasted impact of annual wave-driven flooding events 
on ground water potability over 3 years for +0.4 m of SLR. Within 
2 years of flooding, the island’s groundwater is no longer potable 
because of seawater contamination.
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Back-reef/Lagoon
Outer SlopeFore-Reef

Reef Zones:

Lagoonward Seaward

Shallower

Deeper

Ocean

Reefs show zonation due to an energy gradient

Reef geomorphic zonation
A A’

A A’

OCEAN

OCEANLAGOON

LAGOON
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OCEAN

Back-reef/Lagoon
Outer Slope

Reef Zones:

Lagoonward Seaward

Shallower

Deeper

Ocean

Turbidity - stirring Light + heat High wave energy Decreasing light

and warmth

Deep water, low energy Wave bores Wave breaking No wave breaking

Coral morphology changes across a reef profile

Fore-Reef

Response to different stresses.

LAGOON
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Back-reef/Lagoon
Outer SlopeReef front

Reef Zones:

Lagoonward Seaward

Shallower

Deeper

Encrusting Massive

Branching

Plate-like

Globular/Branching

Algae 

Fore reef
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Nicholas, 2009

Drowning depth

Platelike

Platelike Encrusting

BranchingAlgae

Globular
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COASTAL ECOSYSTEMS ROCKY COASTS



COASTAL ECOSYSTEMS ROCKY COASTS



Result of marine erosion and subaerial weathering [purely erosional]

Rocky coasts

Landward retreat of bedrock at the shore

Rock strength vs weathering and erosion.

Sea stacks and cliffs

Shore platforms

Sea arches

80 % of global coastlines (Emery, 1982) 
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Cliffs and platforms

https://www.internetgeography.net/topics/cliffs-wave-cut-platforms/

Cliff and wave-cut platform along the coast of Southerndown, Wales.
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Controls on cliff erosion rates

Rock strength vs weathering and erosion processes

Strength due to crystallisation

Chemical bonding

Till
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NZ Quaternary glacial till sea cliff - soft and crumbly - clasts in a matrix

Soft rock
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Soft rock

UK boulder clay (type of till) cliff at Holderness Coast

Pye and Blott (2015)
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Resistant rock

Granite cliffs (Wilson’s Promontory VIC) - more resistant if less fractures or cracks (i.e. weak spots). 
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Toe armouring

Sunamura (1983)

Debris can temporarily reduce toe undercutting
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Happisburgh (UK)
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An erosional rocky bench in the 
intertidal zone [wave-cut]

Shore platforms

Can be sloping or horizontal.

Extends from the cliff toe offshore to the limit of wave erosion.
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https://ncgsk.weebly.com/21-investigation.html

Rocky Coast Ecosystem
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https://ncgsk.weebly.com/21-investigation.html

Rocky Coast Ecosystem
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Rocky Coast Ecosystem
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https://www.bbc.com/news/science-environment-41665459

“Drilling holes in boulders can make a difference
for marine life”



Rocky Coast Ecosystem
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https://www.bbc.com/news/science-environment-41665459

“Drilling holes in boulders can make a difference
for marine life”

“There is a real global issue of 
governments creating sea defences, sea 
walls and other coastal infrastructure 
that are less good for wildlife than the 
nature they are replacing” - Dr Pippa 
Moore



50 % of global population lives in the coastal zone (Small & Nicholls, 2003)

85 % of Australians live within 50 km of the coast (Harvey & Caton, 2010)

Coastal population density is 3 x higher than the global average

¾ of the global population will reside in the coastal zone by 2025.
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https://www.ipcc.ch/site/assets/uploads/sites/3/2019/11/08_SROCC_Ch04_FINAL.pdf

Rates of change are increasing - makes this a very relevant topic and job
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People can also affect beach stability over multiple scales
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Summary

Need a good understanding of large-scale controls

Briefly explored estuaries, mangroves, salt marshes, coral reefs and 
rocky coasts

and regional scale processes (waves vs tides)

Introduced some common management issues and interventions.
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Where were the sediments from? 

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)



Where were the sediments from? 

1) Dune sand 

2) Beach sand (Swansea Bay)

3) Beach sand (Swansea Bay - seaward)

4) Three Cliffs bay (10m from dune)

5) Top layer from soil profile of gully

 – silty organic floodplain

6) Ilston DS XS channel sediments

7) Ilston DS XS channel sediments

8) River meander sediments

9) River meander sediments

10) River Ilston XS 1 bed Sample by bridge

11) River Ilston XS 2 bank sediments

12) Blackpill Beach sand
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