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Introduction to Coral Reefs

( Coral Reef Ecosystems )

Coral Reef Ecology
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Coral Reefs
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Biological Comtext of Reefis Biological Comtext of Reefis

( Basic Coral Biology )

(Cnidarian Life Cycles) F

( Life Cycleis1to 2 Phases

- ManY only have 1 phase
(Polyp or Medusa)

- When both are present... N = Tentacie
Phase 1= Polyp (asexual phase) Fniyn

Phase 2= Medusa (sexual phase)

o Class Anthozoa: Anthozoa Hydrozoa Scyphozoa - L Cenosar:
+ Sea Anemones: solitary polyps Sea Anemones Corals Jellyfish  True Jellyfish / y
- Corals: colonial polyps (usually) g 5

o Class Hydrozoa:
- Jellyfish with colonial polyﬁs &
phases

free-swimming medusae
- ex. Obelia & Portuguese man-of-war

- Class Seyphozoa:

+ True Jellyfish: small polyp (phase 1) B
& Targe, pronounced medusa (pase2) ) <l posp

&

(Sumich & Morrissey 2004; Top Left: Fig. 5.12, p.136;
(Mader 2001; Fig. 21.4; p. 266) Right:Fig. 9.2, p. 255)
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jal polyps  colonialpolyps  small polyp with
(usually)  with free-swimming Jarge, pronounced
medusa phases ‘medusa phases.
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Biological Context of Reeffs Biological
(The Biology, Reproduction, & overall Life Cycle of Corals) Context of

F> Sexual or Asesaual % Reefs
Reproductio
TR Il Coral Growth &
Reproduction
« This figure depicts

Coral Reproduction by
a Broadcast Spawner

+ Corals need a hard
substrate to attach to

* Grow in direction of
current/wave action

E Free-Swimming

Larval Stage
(Adapted from: Sumich & Morrissey 2004; Fig. 5.10; p. 134) (AIMS 2008)
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Biological Comtext of Reeffs Biological Comtext of Reeffs

( Coral Morphologies ) ( Geographic Distribution & Diversity of Corals )
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(Sumich & Morrissey 2004; Fig. 9.3; p. 255)

> 40 Genera 20 — 40 Genera

(Sumich & Morrissey 2004; Fig. 9.5; p. 257)
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Geological Context of Reefis Geological Context of Reefis
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Geological Context of Reefis

FRINGING REEF

(o Fringing Reefs \
« Cling to land
« Areas with low rainfall & clear water
samien nee
o Barrier Reef
« Separated from land by a lagoon

« Great Barrier Reef is the largest structure
made by living organism (135,000 mi?)

o Atolls
« Ring-shaped island of coral reefs
surrounding a lagoon
« Formation: Volcano - Fringing reef
- Barrier reef > Atoll
« > 1000 feet of coral fragments beneath
present reefs

Jennifer Lentz

Coral ReefEcology  (Figures: Tackett & Tackett 2002; p. 31)

(Types & Evolution of Coral Reefs] S
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Geological Context of Reefis

( Types & Evolution of Coral Reefs

Ko Spur & Groove
Formations

* Adaptation to

Wave Energy &
Currents

* Mechanism for
Sediment Removal
during storms

T
M{adl 2005;Fig. 9.8)
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Importance of Coral Reefs

» Protection from Wave Erosion

Mitigate Hurricane Damage

Base of the food chain, providing habitat
& protection

» Economic reasons — Food/Tourism

+ Enhances Quantity & Quality of Life

\

Current Status of Corals

M Past Present

reef. Majcr siorm events change a reef
[mm mg ity to
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\° Beauty /
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(Madl 2005; Fig. 4.1)
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Coral Stressors

Over-fishing LN Fredors
- ’ fag s
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‘4 /
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Coral Stressors

Dynamite or Blast ﬁshin_g

(Madl 2005;
Fig. 3.82)
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Coral Stressors
¢ Cyanide-fishing )

Fig pr n nd .
fters of of reef fish refuse to ted  (Madl 2005
Fig. 3.8b)
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Coral Stressors

(__Hydrocarbon Pollution from Oil Spills )

Jennifer Lertz

Coral Stressors

(__Sedimentation )

(Madl 2005;
.. ; Fig. 3.4b)
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Coral Stressors: Temperature
( Coral Bleaching )

Zooranthllac lled
in coral tissue i
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Coral Stressors: Temperature Coral Diseases
(_ Coral Bleaching ) Coral Diseases )

Zooxanthellac pelied coveradin

)

Number of documented diseasizs events

1965 1970 1975 1980 1985 1990 1995 2000 2005

Bleached coral Dead coral \\ = Year
Exponeniiai increase in ihe number of described corai diseases since ihe first
Ene

since the first report of disease in 1965,

Mo
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Coral Diseases Coral Diseases

Coralline Lethal Disease (CLD)

Dark Spots Disease/Syndrome (DSD/S) Red Band Syndrome (RBS)

Coralline Lethal Orange Disease == —— < : - % . .
(CLOD) Pink Line Disease/Syndrome (PLD/S Yellow Blotch Disease (YBL) Rapid Wasting Disease (RWD)
(Madl2005; CLD: Fig. 4.7; CLOD Fig. 5.8; DSD/S: Fig. 4.9; PLD/S: Fig. 4.10) (Madl2005; RBS: Fig. 4.11; WPL: Fig. 4.20-4.21; YBD: Fig. 4.23)
Jennifer Lentz Coral Reef Ecology 27 Jennifer Lentz Coral Reef Ecology 28

* Coral Diseases

Coral Diseases

‘White Band Disease ‘White Pox Disease
(WBD) (WPX)

3 ( Black Band Disease ) ;
(BBD)

ace of the BBD Microbial Mat
i 80,
Phormidium (cyanobacieria) [

Beggratoa

Vibria (fermentor)
| Desulfovibria

(

Stylistic cross-section of the dominant microbes of the microbial consortium

A
in the Caribbean WBD & WPD only affect

Coral skeleton

the coral genus Acropora o making up the BBD mat. Note: this diagram is not done to scale.
(Madl2005; WBD: Fig. 4.19; WPX: Fig. 4.22)
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(C(@mﬂ_ﬂlﬁmg%s What cam be done?
Aspergillosis (ASP) Ve m

« Caused by the terrestrial fungus, Aspergillus sydowii +« Marine Reserves- preserve breeding stocks!
« Causes irregularly shaped white crumbly patches on Gorgonian sea fans
» Visually identified by the purple line inbetween the diseased & healthy coral « No Anchoring

« The fungus is carried from Africa to the Caribbean by the trade winds

» Reduce stressors — pollution, sediment, cruise ships!
» Ban humans after bleaching events

» Seed reefs with fast growing Acropora spp.

» Re-introduce Diadema urchins

* Clean algae off dead corals to increase

» Create Artificial hard substrate for coral recruitment

I.awm-’ ~ " \ /

Mad! 2005; Fig. 5.72 (http://coastal.er.usgs.gov/african_dust/index html)
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ono
Positive Note
(Flower Garden Banks National Marine Sanctuary)
(. 1iomiles from coast ) W’ d 31 th W .
5 ] 1INnaow in (] aves:
« 66 ft-150 ft deep : z
« No anchoring | I
0 500 km MISSISSIPPI
* Nodischarges rexss The Flower Garden Banks
« Fishing by hook/line !.OUISIANA%%N? Orleans
« No take zone Houstot
West Flower
Garden Bank
« Reefs Healthy and ——
. providg breeding stock ° . .
+ for Caribbean reefs urer 10 minute Documentary Video
5 Mexico COASTLINE 19,000 YEARS AGO
« Bathed in Loop Current COASTLINE TODAY
\‘ - Eddy water ) http://www.csmonitor.com/2007/0314/csmimg/p13b.gif
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