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From Rezak et al. (1985)
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Questions

.  What is the range of coral occurrence in the 
N. Gulf of Mexico on oil/gas platforms?  

.  How diverse are they?  

.  How abundant are they?  

.  What are their patterns of distribution?

.  What are their genetic affinities?
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Madracis decactis J. Collins



Diploria strigosa

http://www.coastalzonebelize.org/prog05.html#

http://www.coastalzonebelize.org/prog05.html


Montastraea
cavernosa

Steve Gittings



Tubastraea coccinea Dinah Rogers,
Times-Picayune
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Amplified Fragment Length Polymorphisms
(AFLP)

– PCR based  – No prior sequence information required 
for primer design

– Highly polymorphic – unlimited number of markers 
available

– Assay loci genome-wide

– Stringent control for zooxanthellar DNA contamination

Bensch and Åkesson 2005



Molecular Genetic Analyses

. AMOVA

. AFLPOP – A genetic assignment method

- Calculates log-likelihood values for individual
assignments, based upon marker frequencies  

- Simulations based upon 500 permutations, 
repeated 10X

. STRUCTURE – Another assignment method



AMOVA Results
Genetic Distance (ΦST) between Populations

vs. Distance from FGBs
Madracis decactis

Distance from 
Nearest FGB Perimeter

(km)

-
-

-

-

-

0.00

0.02

0.05

0.10

0.01

-0.15 W-FGB

-
-

-

-

-

- E-FGB

0 20 40 60 80

-
-

-

-

-

0.00

0.02

0.05

0.10

0.01

-0.15

(2)

Φ
ST

(A
rc

si
ne

 \ /Φ
 )

Nearest FGB

Significantly different populations

n.s.

(a) (b)

(c)



0 30 60 90 120

Significantly different populations
n.s.
2o polynomial regression

AMOVA Results
Genetic Distance (ΦST) between Populations

vs. Inter-Site Distance
Madracis decactis
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AFLPOP Analysis
Allocation of Colonies to Sites

vs. Inter-site Distance
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Genetic Affinity of 
Corals across the 
N. Gulf of Mexico







Tubastraea coccinea (brooder)

Transects III & IV – (E)

AFLPOP  Analysis,  Log-Likelihood = 1
Percentage (%) of Colonies on these Platorms

(W. of Miss. River) (E. of Miss.River)
Allocated to ST & SS pops MP-144 MP-236 MP-265 MP-288 MP-289

  ST & SS pops 100% 0 0 0 0 0

  MP-144 0 21.4 0 0.8 0.2 0.4

  MP236 0 0.4 98.4 0 0 0

  MP-265 0 1.6 0 58.6 0 0

  MP-288 0 1 0 0 82.8 0.2

  MP-289 0 2.2 0 0 0 57.8
None 0 73.4 1.6 40.6 17 41.6

Ni = 500, 10x



Madracis decactis (brooder)

Transects III & IV – (E)

AFLPOP  Analysis, Log-Likelihood = 1

(E. of Miss. River)
Allocated to ST-295 ST-297 ST-292 MP - All

ST-295 99.3% 0 0 0

ST-277 0 100 0 0

ST-292 0.1 0 99.4 0

MP - All 0 0 0 100
None 0.6 0 0.6 0

Percentage (%) of Colonies
(W. of Miss. River)



Conclusions
• Flower Garden Banks = coral diversity peak

• Dominant hermatypes:  
- Madracis decactis
- Diploria strigosa
- Montastraea cavernosa

• Dominant ahermatype
- Tubastraea coccinea



Conclusions (cont.)

• Corals have colonized platforms 
throughout the N. Gulf of Mexico

• Hermatypic diversity and densities high at 
shelf edge

• Diversity low inshore – near Mississippi 
River plume

• Brooders are more effective dispersers 
than broadcasters



Conclusions (cont.)

• Madracis – evidence for spread from FGB

• Tubastraea – higher genetic affinity cross N. Gulf

• Central sector and E. Gulf of Mexico – genetically 
distinct

– Mississippi River – biogeographic barrier 

• Madracis decactis – very high self-allocation/site-
fidelity

• Tubastraea coccinea – higher gene flow/dispersal –
within a sector
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