PHYSIOLOGY OF CORALS
AND THEIR ZOOXANTHELLAE

(what we do and don’t know!)

Bill Fitt + many others



1. Introduction: 1987 Bleaching Event
2. Seasonal Sampling of Corals

3. Cold kill (2010)

4. How does sub-clade of Symbiodinium
(zooxanthellae) factor in”?



1. 1987 Bleaching event

Bleaching
- what happens?
- what are the effects
- how fast does it
recover

But...no controls!

Fig. 1. Montustrea annularis{above) and Diploria labyrinthiformis (below) on Grecian Rocks Reefin the Key Largo National Ma
during the “bleaching event”™, October of 1987 {left), and after recovery of normal coloration in August of 1990 (right)



2. Seasonal analyses

Zooxanthellae

Zooxanthellae Biomass of host tissue
(densities and type) (ash-free dry weight)

But also chl a/zoox, chl alcm2, and fluorescence
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Functional
relationship?

Zooxanthellae
drive host tissue
Biomass

(photosythesis,
translocate most
of it!)
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Death of reef corals
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Tissue biomass of Montastraea
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In relation to colony mortality
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Ash-free Dry Weight (mg cm-2)
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1) A.cervicornis (black) has died at all of the sites under the arrows  
Ac is a thin tissued species that appears to be dying after getting a disease, it looks like it get disease at low biomass 

2) A.palmata was mostly alive with the highest biomass in Mexico, and the lowest at Palmata Beach, Bahamas (Little Grecian are in between)
But getting smaller, (Ap also appears to be susceptible to Serratia marcescans, but it doesn’t appear to be correlated with biomass)
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— Admiral Reef (Inshore; 1-2m)
— Little Grecian Reef (Offshore; 2-4m)
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Ash-free dry weight (mg cm-2)

Ash-free dry weight (mg cm-2)
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Zooxanthellae density (millions cm-2)

Zooxanthellae density (millions cm-2)
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4. Zooxanthellae
Where are zooxanthellae

= Symbiodinium
found:

Inside of gastrodermal cells
in cnidarians

Coelenteron-

Gastrodermal-
Cells

Mesoglea-
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Colony #6 Colony #1
ITS type =D1a & B1 ITS type = B1

Colony #5 Colony #2
ITS type = D1a ITS type = B1
Colony #4 Colony #3
ITS type =C3 ITS type = B1

B1 C3 D1a

6 colonies / coral species / reef / season



Broadcast Spawning Corals

Montastrea faveolata Montastrea annularis Montastrea franksi
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(A) M. annularis

Florida Keys
Admiral Patch (1-2 m)

ca. oy

MAY AUG NOV MAR MAY AUG MAR AUG MAR MAY AUG NOV MAR MAY AUG
2002 2003 2004 2005 2006

s o000 eeo
Little Grecian (3 m) O O 0 0 @ O O . .
0coc000e0

Conch Reef (12 m)
MAR MAY AUG NOV MAR MAY AUG NOV MAR

AUG
1998 2000 2001

(B) M. franksi

810

&
(4

MAR MAY AUG
2007

310

Florida Keys Bt

Conch Reef (12 m) .

Alligator Reef (12 m)

AUG

1998

0Co600d00000
0006600000 000000 |000OOG 00

MAR MAY AUG NOV |MAR MAY AUG NOV | MAR

2000

2001

2002

2003

2004

2005

MAY AUG NOV | MAR MAY AUG | MAR AUG | MAR MAY AUG NOV | MAR MAY AUG

2006

MAR MAY AUG
2007









2013 Jun 2 NOAA 80% Probability Coral Bleaching Thermal Stress for Jun—5ep 2013

Experimental, v3.0, CF5vZ—based, Z8—member Ensemble Forecaost
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