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reef organisms
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zooxanthellae
Symbiodinium sp.
nutrient cycle: coral — symbiont — environment r&m_15
Mutualistic symbiosis Nutrient-poor
environment
Autotroph Organic C+N Inorganic
~ C+N
[\ X
| S ——
B
: N ™ Orgonic
Inorganic rqanic rgani
Heterotroph AN CEN CEN




r&m_16

Ca%t + 2HCO3- o
< Ca(HCOs), &

< CaCOs + H,O + CO»

Calcium carbonate excretion
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Feeding polyps
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Coral reproduction
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A —filtrators

B — smaller
predators
C - bigger
predators
D — coral-eating
fish
E — calcareous
algae
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Filtrators
[A]

Dascyllus
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a boring bivalve (Petricola lapicida)
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polychaete Spirobranchus giganteus,
(Christmas-tree worm)
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Small predators
[B]
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prawn Rhynchocinetes durbanensis
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brittle-star Ophiothrix sp.
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b b free-roaming polychaete




Big predators
[C]
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surgeon-fish
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moray eel
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Crown-of-thorns starfish
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Coral-eating fish
[D]

Parrot fish




Calcareous algae
[E]
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Halimeda (green alga)

Coralline alga (red alga)




mangrove organisms
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Families and genera of mangrove trees r&m_38
Family Genus Number of species
Major components
Avicenniaceae Avicennia 8
Combretaceae Laguncularia 1

Lumnitzera 2
Palmae Nypa 1
Rhizophoraceae Bruguiera 6
Ceriops 2
Kandelia 1
Rhizophora 8
Sonneratiaceae Sonneratia 5
Minor components
Bombacaceae Camptostemon 2
Euphorbiaceae Excoecaria 2
Lythraceae Pemphis 1
Meliaceae Xylocarpus 2
Myrsinaceae Aegiceras 2
Myrtaceae Osbornia 1
Pellicieraceae Pelliciera 1
Plumbaginaceae Aegialitis 2
Pteridaceae Acrostichum 3
Rubiaceae Scyphiphora 1
Sterculiaceas Heritiera 3
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Mangrove tree

Pneumatophores

Anchoring roots
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Roots of magrove trees r&m_a1

" ylocarpus granatum type

( Knee roots ) ( Plank roots )
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Roots of magrove trees — anatomy
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Mangrove tree — propagula

Fruits ‘_/:_
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Mangroves on the move

Seedlings grow from mangrove fruit while the fruit is still on the tree. (1) These
i water. (2) Some take (3)whi
ndthentakeroot. (4) R th ddowni
the sed. (5) Roots also grow out of the trumk. (6) More roats grow from these roots
and the tree slowly “walks” out to the sea
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Leaf exuding salt % %
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black-crowned night
§ heron Nycticorax sp.
:2. mangrove crab Ucide|
3. red mangrove
Rhizophora sp.
copepod
oyster Ostrea sp.
algae
barnacles
8. sponges
9. tunicate
10, silver jenny
Eucinostomus sp.
11. common snook
Centropomus sp.
12. caridean shrimp
13. Salt-water bream
Lagodon sp.
“14. red cushion sea star
Oreaster sp.
- 15. hermit crab

. 16. white ibis
Threskiornis sp.
17. detritus
18. bacteria

> Distribution
» Environmental factors

» Organisms

» Ecosystem structure

» Threats

reef structure




r&m_49
Latitudinal changes in coral diversity
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Types of reefs om0

Continental reefs

Oceanic reefs
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Examples of the main coral reef types in the tropical Pacific Ocean:

(a) continental barrier reef, protecting lagoonal patch and fringing reefs; (b)
oceanic barrier reef surrounding a lagoon with fringing and patch reefs; (c)
oceanic reef island bank; (d) oceanic atoll that has been uplifted with a narrow
fringing reef ; (e) closed oceanic atoll; (f) fringing and patch reefs around an
oceanic island; (g) lagoonal patch and fringing reefs.
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Fringing reef (Red Sea)
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Reef cross-section
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origin of an atoll
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1 El reef

2 %] coral rubble
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Great Barrier Reef Marine Park
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Old, uplifted reef

remnants of organisms in an uplifted reef
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incoming waves
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Sea urchins in hideouts r&m_61
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Flat coral colonies

Change of colony form with depth r&m 63
(5,13, 18, 25, 35 m) -




Changes in coral diversity with depth r&m_64
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mangrove structure

riverine r&m_66




tide-dominated (fringe) r&m_67

overwashed r&m_69




dwarf r&m_70

hammock r&m_71

Ordination of mangrove types r&m_72
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Cross-section of mangrove coast

Laguncularia zone

(White mangrove)
Conocarpus zane Avicennia zone
nwood) (Black mangrove) Rhizophora zone

(Red mangrove)
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Mangrove zonation

Rhizephora Bruguiera
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2-dimensional mangrove zonation -
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Propagulae at a shore r&m_76
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Observed zonation (theoretical example)
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Mechanism underlying observed zonation (theoretical example)
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Mechanism underlying observed zonation
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Assemblage inhabiting mangrove roots
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acidification & warming
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Acidification
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Acidification
Possible coral responses

edecreased linear extension rate and skeletal
density of coral colonies.

*maintaining physical extension or growth rate by
reducing skeletal density.

*maintaining skeletal growth and density by
investing greater energy in calcification.
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Acidification

Possible scenarios

> 500 ppm

>+3°C
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CORALBLEACHING | g

BLEACHING?




Coral bleaching - causes rom-ee
*increased, or reduced water temperatures

* Ooxygen starvation caused by an increase in
zooplankton levels as a result of overfishing

*increased solar irradiance

*increased sedimentation (due to silt runoff)
*bacterial infections

*changes in salinity

* herbicides

*low tide and exposure to air

* cyanide fishing
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CORAL BLEACHING EVENTS
Why should we care?
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GROWTH FORM CORAL FAMILY EXAMFLES

Fine branchi Poeill

i
P P
Stylophora
Pecilopora

RESISTANCE

Branching, tabulate,  Acroperidae Acropora
encrustingfoliose Montipora

IMassive, brain Faviidas Favia
Favities
Leptovia
Gonlastrea
Flacyayr

Massive, bouldar Poritidas Ferites

Yarious Various. Turbinaria

Oyptastrea

A generalised hierarchy of coral susceptibility to bleaching
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What can be done to
prevent further loss of
coral reefs?
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Experimental
treatments

A. loripes Purebred
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2 Manipulating the microbiome
To hel bleachi
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