
About Coral reefs and the 
importance of marine 

biodiversity 



What are coral reefs?

(a) (b) (c)

FIGURE 14.3 Coral polyps. (a) A few corals consist of a single polyp, which as in this mushroom coral (Fungia) can be free-living, or not attached to the bottom. Most 
corals are colonies of many individual polyps. (b) In some of these, like the large-cupped boulder coral (Montastrea cavernosa) from the Caribbean, each polyp has its own 
individual cup, called a corallite. (c) In coral colonies like this brain coral (Diploria) from the Caribbean, meandering lines of polyps lie in a common corallite.

Cnidarians Animals in the phylum Cnidaria; they have  
radial symmetry, tissue-level organization, and tentacles  
with nematocysts, specialized stinging structures.
Life stages of cnidarians:
Polyp The sessile, sac-like stage, with the mouth and  
tentacles on top.
Medusa The swimming, bell-like stage, with the mouth  
and tentacles underneath.
r 7.2, Cnidarians: Radial Symmetry

Plankton Primary producers (phytoplankton) and 
consumers (zooplankton) that drift with the currents.
r  10.2, Major Marine Lifestyles and Environments; 

Figure 10.11

Zooxanthellae Dinoflagellates (single-celled, 
photosynthetic algae) that live within animal tissues.
r 5.3, Unicellular Algae

Symbiosis The living together in close association 
of two different species, often divided into 
parasitism, where one species benefits at the 
expense of the other; commensalism, where one 
species benefits without affecting the other; and 
mutualism, where both species benefit.
r 10.1, The Organization of Communities

Photosynthesis
CO2 +  H2O +  sun energy →  
 organic matter +  O2

  (glucose)
r 4.1, The Ingredients of Life

Detritus Particles of dead organic matter.
r 10.3, The Flow of Energy and Materials
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FIGURE 14.2 Cutaway view of one of the polyps in a coral colony and of the calcium carbonate skeleton 
underneath. The polyps are interconnected by a very thin layer of tissue.
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skeleton so that it grows upward and outward (Fig. 14.5). The 
skeleton forms nearly all the bulk of the colony (Fig. 14.6) and can 
take many different shapes (Fig. 14.7). The actual living tissue is 
only a thin layer on the surface. It is the calcareous coral skeletons 
that form the framework of the reef.

Coral Nutrition Zooxanthellae nourish the host coral as well as 
help it deposit its skeleton. They perform photosynthesis and pass 
some of the organic matter they make on to the coral (Fig. 14.8). 
Thus, the zooxanthellae feed the coral from the inside. Many cor-
als can survive and grow without eating, as long as the zooxan-
thellae have enough light.
 Although corals get much of their nutrition from their zooxan-
thellae, most eat when they get the chance. They prey voraciously 
on zooplankton. The billions of coral polyps on a reef, along with 
all the other hungry reef organisms, are very efficient at remov-
ing zooplankton brought in by currents. Indeed, the reef has been 
called a “wall of mouths.”

 Coral polyps catch zooplankton and detritus with their tenta-
cles, or in sheets of mucus that they secrete on the colony surface. 
Tiny, hair-like cilia gather the mucus into threads and pass them 
along to the mouth. Some corals hardly use their tentacles and rely 
on the mucus method. A few have even lost tentacles altogether.
 Corals have still other ways of feeding themselves. Attached 
to the wall of the gut are a number of long, coiled tubes called  
mesenterial filaments (see Fig. 14.2). The mesenterial filaments 
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Reefs are big structures built in the sea by different species (Oyster Reef, Algae Reef).
In coral reefs the Master builders are the hard corals. Hard corals tiny animals that usually life
together in colonies. At the base of the animal the coral polyps produce a skeleton of limestone
(calcium carbonate) layer by layer making the coral grow twards the water surface.



Forms of Corals hard and soft 

Encrusting

BranchingMassiveColumnarFoliaceous
(leaf-like)
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FIGURE 14.7 Corals come in a multitude of shapes, or growth forms.

FIGURE 14.5 This coral (Lobophyllia hemprichii) shows particularly well how corals build up their skeleton. 
Each of the irregular rings (arrows) is a single polyp that has built up a column of calcium carbonate skeleton.

FIGURE 14.4 The polyps in a coral colony are 
interconnected. If you touch an extended polyp, it will 
contract, and so will its neighbors, followed by their 
neighbors, and so on, so that a wave of contraction 
passes over the colony. In this colony of the coral 
Goniopora lobata the wave of contraction is moving up 
from the bottom.

FIGURE 14.6 The calcium carbonate skel-
eton makes up most of a coral colony. A live colony 
(Pocillopora verrucosa) is shown on the right. On the 
left is a colony with the living tissue removed. The 
main difference is the color; the live part is only a 
thin layer of tissue on the surface. The “corals” sold 
in shell and aquarium shops are actually only the 
skeletons of live corals that were taken from the 
reef and bleached. Some reefs have been devastated 
by the collectors who supply these shops in order 
to feed their families.
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secrete digestive enzymes. The polyp can extrude the filaments 
through the mouth or body wall to digest and absorb food par-
ticles outside the body. Corals also use the mesenterial filaments 
to digest organic matter from the sediments. In addition, corals 
can absorb dissolved organic matter (DOM) (see “The Trophic 
Pyramid,” in 10.3, The Flow of Energy and Materials).

Corals nourish themselves in a remarkable number of ways. 
Zooxanthellae are the most important source of nutrition. Corals  
can also capture zooplankton and detritus with tentacles or mucus 
nets, digest organic material outside the body with mesenterial 
filaments, or absorb dissolved organic matter (DOM) from the water.
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7 Reasons why coral reefs are so cool!
• Reefs are structures built by tiny organisms that can 

be seen from space – Great Barrier Reef of 
Australia. 



Corals have built taller buildings than humans

Burj Khalifa, Dubai, UAE (829,8m) 

Eniwetok Atoll, Pacific, Marshall Islands, 1400m  



Cover less than 0.1 % of the 
ocean surface but ~ 20% of all 
marine fish spend a phase of their 
life at  tropical coral reefs



Coral reefs are tough !
Coral Reefs will brake waves of stroms 
and Tsunamis and can brake ships

Reduce the force of a wave by 97% !



Host 25% of all marine biodiversity
• Tropical Coral Reefs are the rainforests of the sea



There is hidden life in coral reefs

4.1 Introduction

Coral reefs are among the Earth’s most biologically diverse
ecosystems, and many of the organisms contributing to the

high species diversity of reefs normally weaken them and
convert massive reef structures to rubble, sand and silt. The

various activities of those reef species that cause coral and

coralline algal erosion are collectively termed bioerosion, a
name coined by Neumann (1966). A bioeroder is any organ-
ism that, through its assorted activities, erodes and weakens

the calcareous skeletons of reef-building species. Although
an extensive terminology has been adopted only during the

past three decades, bioerosion has been recognized as an

important process in reef development and maturation for
more than a century (e.g., Darwin 1842; Agassiz 1852).

Traces of biologically-induced erosion in ancient reef

structures indicate that bioerosion has probably had some

effect on reef carbonate budgets since Precambrian and
Cambrian times (Vogel 1993).

Most bioeroder species are both small in size and secre-
tive in living habits. Although the majority of bioeroders and

other cryptic organisms are not visible on coral reefs, it has

been suggested that their numbers and combined mass equal
or exceed that of the surface biota (Grassle 1973; Ginsburg

1983). Recent research supports this hypothesis (Enochs

2012). Ginsburg has coined the term coelobite to refer to
the profusion of organisms inhabiting cavities on reefs. For

convenience, bioeroders that are usually present and visible

on reef surfaces are termed external bioeroders and those
living within calcareous skeletons are termed internal
bioeroders (Fig. 4.1a). The feeding scars produced by an

external bioeroding pufferfish (Arothron) can become per-
manently incorporated in the skeleton of a massive coral

(Fig. 4.2a). A heavily infested coral by internal bioeroders,

Fig. 4.1 Variety of external and internal bioeroders that commonly attack coral skeletons. A legend provides identification of the taxa illustrated

68 P.W. Glynn and D.P. Manzello



Corals have existed more than 
400 Million years. 

Coral reef organism are used to 
develop medicine and cancer 
treatments.

Coral reefs are important for 
fisheries and tourism. 



Economic and social value of reefs

Example:
Great Barrier Reef Australia.

Tourism, 
Fisheries, 
Water quality
Coastal protection

Seychelles as much ~$42 million US$ per year 



Why is Biodiversity so important ?
-> variety of species in nature

This variety is important in ecosystems: 
1. For the ecosystem to work well. Every speceis has a role to play. Other 

species may depend on it. Species depend on each other.

2.   In an ecosystem with high diversity the chances for one or a few species 
to adapt  to environmental change are greater. And the role of a species 
going extinct maybe be taken over by another species if there is a higher 
diversity. 

Imagine a tropical rainforest without fruit trees (papaya, mango).



Reasons for the high biodiversity at 
tropical coral reefs. 
Very little food and nutrients to fertlize plant 
life in the water. 

-> Recycling of all the food that is available. 

-> Specialization of feeding strategy for a lot 
of species.

-> Specialization to avoid predation (getting 
eaten) - camouflage 



So, why is studying biodiversity so 
important ?
• It’s only important for us humans !

• When we monitor the biodiversity of a reef we are 
asking if changes in the community happen over 
time. 

• If the community of fish changes it might be bad  
for  fishermen and hard corals might get a 
disadvantage because weedy algae take over. 



The Algae vs. Coral competition and the 
importance of grazing fish, such as 
parrotfishes



How do scientists monitor reef biodiversity?
Traditional 
methods:
Visual census 
techniques using 
SCUBA – diving.

Counting:
Fish species
and numbers

Coral species 
and numbers

Other species,
Lobsters, sea 
urchins, 
sea stars etc.
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Granite and carbonate founded reefs

Coral reefs of the Seychelles
~ 400 km2 
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H. Anlauf, 2009

Payet, et al.2005



Map of surveyed reefs around Fregate Island Private
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The fish community



Fish Feeding Strategies

Plankton eating fish higher in March 2020 and algae eating fish higher in Nov2020



Seastars, sea urchins and others

Invertebrate diversity was more abundant in March 2020 except at Lion Rock



Seastars, sea urchins and others

Invertebrates were more abundant in November 2019



• Anna Zora continues …..


