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Coral Reef Ecology

Introduction to Cor_al Reefs

( Coral Reef Ecosystems)

(Garrison 2007; Fig. 16.2 (a-b); p. 460-461)
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“Coral Reefs”

(_ Biologic Context )
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(Adapted from: Murphy 2002, Fig. 2, p. 46; & Sumich & Morrissey 2004; Fig. 9.6; p.258)
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Basic Coral
Biology

o Kingdom
Animalia

e Phylum
Cnidaria

(Cnidarian Life Cycles)

(> Life Cycleis 1 to 2 Phases )

- Many only have 1 phase
(Polyp or Medusa)

- When both are present...
Phase 1= Polyp (asexual phase)
Phase 2= Medusa (sexual phase)

o Class Anthozoa:

Anthozoa

Biological Context of Reefs

Hydrozoa Scyphozoa

- Sea Anemones: solitary polyps
- Corals: colonial polyps (usually)

Jellyfish

Corals

o Class Hydrozoa:
- Jellyfish with colonial polyps &
free-swimming medusae phases

- ex. Obelia & Portuguese man-of-war

o Class Scyphozoa:

+ True Jellyfish: small polyp (phase 1) .
& large, pronounced medusa (pase 2) ) SOlitary polyp

colonial polyps colonial polyp's

(Mader 200L; Fig. 21.4; p. 266) medusa phases
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True Jellyfish

i olyps  small polyp with
(usually) ~ With free-swimming arge, pronounced

medusa phases
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Biological Context of Reefs

( Basic Coral Biology )

= -
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Coral Reef Ecology

(Sumich & Morrissey 2004; Top Left: Fig. 5.12, p.136;
Right:Fig. 9.2, p. 255)
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. . - Ficatng oggs lomm sicks on ihe sutace
Biological Context of Reefs Biological ﬁ:;";’":ﬁ""‘“’"‘" s
(The Biology, Reproductlon & overall Life Cycle of Corals) Context Of :
~ Reefs

Coral Growth & ;
Reproduction
« This figure depicts

Coral Reproduction by
a_________ Spawner

« Corals need a hard
substrate to attach to

* Grow in direction of
current/wave action

. 4; Fig. 4
(Adapted from: Sumich & Morrissey 2004; Fig. 5.10; p. 134) (AIMS 2008)
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Biological Context of Reefs Biological Context of Reefs

( Coral Morphologies ) ( Geographic Distribution & Diversity of Corals )

e Massive ¢ Branching ¢ Free-living ¢ Columnar
* Encrusting « Foliaceous ¢ Platelike

(Sumich & Morrissey 2004; Fig. 9.3; p. 255)

20— 40 Genera

(Sumich & Morrissey 2004; Fig. 9.5; p. 257)
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> 40 Genera

3 3
Geological Context of Reefs Geological Context of Reefs
(Charles Darwin & Coral Reefs ) ( Types & Evolution of Coral Reefs )
Thery of
Subsﬁ%n‘s:e w
. 2 and Coral Reefs [+ B 7R
: Z, Lagoon
On leaving the Cocos islands on the 12th April 1036, Charles E = l.{’:\ﬂ\\
Darwin wruu- T am glad we had visited these islands, such = =
surely rank amongst the wonderful ob nllhfs = ©
World, We fee Surprise whed traveiers el s of the vast 8
dimensions of the Pyramids and other ruins, but how utterly [
Jnsfgﬂ‘lg‘clnt fsresmﬂ'le weﬂesf ?:dﬂses:hw'ﬁm mpfredta these o ringing reel Barrief ree! Aol
mountains of ine accumuiat e 'ncy of vi COR.
minute and tender animals! This IS a Woreder which Goes does not at inTyRERCE Lo Vorkd growty e
first strike the eye of the body, nm after reflection, the eye of of coral
reason.
zi
o4
'5 -4
=
(e ly+]
B . Bartier reel
& [£] Limestone
Sediment -
(Yasuda 2009) 3 (Sumich & Morrissey 2004; Fig. 9.8; p. 260)
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Geological Context of Reefs

r——
[Types & Evolution of Coral Reefs) e
G Fringing Reefs \

« Cling to land

* Areas with low rainfall & clear water

BARRIER REEF

o Barrier Reef
« Separated from land by a

« 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

s nacn (acoom

(Figures: Tackett & Tackett 2002; p. 31) 13
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Geological Context of Reefs

( Types & Evolution of Coral Reefs )

/o Spur & Groove
Formations

+ Adaptation to

+ Mechanism for
Sediment

during storms

(Madl 2005;Fig. 9.8)
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Importance of Coral Reefs

N

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

Present

Fig.3.15a: Images from a Caribbean coral
reef. Major storm events change a reef
from a more or less intact community to
one dominated by dead coral, algae and
bioeroders.
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\- Beauty
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Biotic Abiotic
Growth & Reproduction Physical impact by:
Inter-/Intraspecific Sedimentation,
Competition wave
stress,
SST
Predation 7 Salinity
Iy b
EMR
(uv,
Bioerosion Vis,
s IR)
\ and
Allochthonous Chemical
species, (e.g. xenobiotics,
Eutrophication toxic pollutants, etc.)
anthrop. habitat destruction
Repair & Regeneration
(Madl 2005; Fig. 4.1)
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Coral Stressors

Over-fishing S E« & Predtors

{e.g.humans.
- - & triggerfish)
“Herbivorous N TN

—_— drectefecs

feeding pressure: ) - X

et snects N
Since herbivorous s \\* > 3
fish and sea urchins ot
consume algae any *‘
fishing pressure Hebivores > -
exerted on these b g ))@
species by humans e . )
does interfere with
the sensitive
balance of feeding

pressure and algal
blooms”

1+t

(Madl 2005; Fig. 3.7)
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Coral Stressors

( Dynamlte or Blast fishing )

Fa3se /85 10 kil and harvest fish. Alhough & 5 egal,

ced n oty countres worth ot iesaticorafeas Tt ExBIoSIn, which s Hi
it mmmblulnmwmnmamyl wmu:nm mupmmm-u-mmumu-mnmwnpu.mm, (Madl 2005;
corals wihin @ thiee meter fadius Repetive bSNG N an area feduces cordl 1o ADDIE, which CAMNG! Supeon maring e Fig. 3.8a)
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Coral Stressors
( Cyanide-fishing )

Fig 3.8b:_ Although the practice has been outlawed in most countries, and 1. 005
despite many importers of of reef fish refuse to acept cyanide-tainted :
fish. widespread use of cyanide continues to devastate huge areas Fig. 3.80)
Jennifer Lentz Coral Reef Ecology 20

Coral Stressors

(__Hydrocarbon Pollution from Oil Spills )

Fig.3.10a: Crude oil polluting reefs in the
Caribbean (left), oil washing on the
coast of the northern Gulf of Aqaba /
Eilat following an gil spill (right).

-
Coral Reef Ecology (Madl 2005; Fig. 3.102) 2
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Coral Stressors

(_ sedimentation )

,.tg e
" ,._vwfiq“-

Fig:3.4b: Nutrent poliuion and sedimentation rom coastal devdonmem blocks sunlight,  (Madl 2005;
eby reducingthe coral's viability. Bryant et al. 1998, Loya 2004 Fig. 3.4b)
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Coral Stressors: Temperature
(_coral Bleaching )
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Jennifer Lentz (adapted from: Hoegh-Guldberg 2004; Fig. 2; p. 14) 23
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Coral Stressors: Temperature
( Coral Bleaching )

o — N

Jennifer Lentz Coral Reef Ecology 24




Coral Reef Ecology Lecture 7/28/2011

Coral Diseases Coral Diseases

Coral Diseases )

Number of documented diseases events

1985 1970 1975 1980 1985 1990 1995 2000 2005

- _—

Year = 5 3
= 5 . : 2 Coralline Lethal Orange Disease X -
Exponential increase ,n the number of descn!:ed cm:nldlseasas since the first (CLOD) Pink Line Disease/Syndrome (PLD/S)
since the first report of disease in 1965. (Madl 2005; CLD: Fig. 4.7; CLOD Fig. 5.8; DSD/S: Fig. 4.9; PLD/S: Fig. 4.10)
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Coral Diseases Coral Diseases

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

in the Caribbean WBD & WPD only affect
the coral genus

Yellow Blotch Disease (YBL) Rapid Wasting Disease (RWD)

(Madl 2005; RBS: Fig. 4.11; WPL: Fig. 4.20-4.21; YBD: Fig. 4.23) (Madl 2005; WBD: Fig. 4.19; WPX: Fig. 4.22)
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Coral Diseases
(Aspergillosis (ASP))
« Caused by the terrestrial , Aspergillus sydowii

« Causes irregularly shaped white crumbly patches on Gorgonian sea fans
« Visually identified by the purple line inbetween the diseased & healthy coral

Coral Diseases

1 ( Black Band Disease
4 (BBD)

¥
Surface of the BBD Microbial Mat « The fungus is carried from Africa to the Caribbean by the trade winds
S0, —— 3 - = F T 3
Phormidinm (cyanobacteria) =] ] o
=
=
- Beggiatoa /
i Vibrio (fermentor)
| Desulfovibrio
Coral skeleton
Stylistic cross-section of the dominant microbes of the microbial consortium i 3 . A
making up the mat. Note: this diagram is not done t X STIEL VR ; e g
g up he BBD mal ote: dag am isnot done to scale. (Madl 2005; Fig. 5.7a (http://coastal.er.usgs.gov/african_dust/index.html)
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What can be done?

« Marine Reserves- preserve breeding stocks!

* No Anchoring

* 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

Jennifer Lentz Coral Reef Ecology 31
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Positive Note

(Flower Garden Banks National Marine Sanctuary)

(- 110 miles from coast A
* 66 ft-150 ft deep 2 i
« No anchoring ; TR MISSISSIPRI

* No discharges

« Fishing by hook/line Lomsm‘“% Hes Qe
« No take zone Hozsoh b

West Flower
Garden Bank
* Reefs Healthy and arden Ban

< provide breeding stock R East Flower

TEXAS

« for Caribbean reefs Gulf of :
- Moo COASTLINE 19,000 YEARS AGO
« Bathed in Loop Current COASTLINE TOOAY
+ Warm Eddy water
\_ http://w smonitor.com/2007/0314/csmimg/p13b.gif
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Window in the Waves:

The Flower Garden Banks

10 minute Documentary Video

Quiz # 14

f> Question:

What is the name of the chemical
compound that corals secrete to form their
“skelleton,” making up the geologic
framework or structure of reefs?
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> Answer:
Y,
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