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Upper Florida Keys, U.S.
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Admiral Reef (Inshore; 1-2m)
—Little Grecian Reef (Offshore; 2-4m)
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—Little Grecian Reef (Offshore; 2-4m)

—Admiral Reef (Inshore; 1-2m)

11 straight days of
temp < 16°C










Admiral Reef
Surveys

eConducted one month after

cold-water event
*Six 10 m? iinear transects

*NO coral mortality detected
from offshore reefs
(Little Grecian).

Parites astrecides

Acropora cervicornis
Favia fragum
Colpophyllia natans
Dendrogyra cylindrus

Montastraeq annularis

M. faveolata

Misc. gorgonians
Diploria strigosa

D. clivosa

M. cavernosa
Gorgonia ventaling

P divaricata

Sidergstrea siderea

Dichocoenia stokesii
Millepora alcicornis
Pseudopterogorgia americana

Palythoa caribaeorum

B % Alive ™% Dead




Research Goals:

1)Evaluate the physiology of
the “winners” and the “losers”

2)Analyze the effect cold stress
has on the coral animal and
their endosymbiotic algae.

Admiral Little Grecian
Reef (Inshore) Reef (Offshore)

Siderastrea Siderastrea
siderea siderea

Porites
astreoides

Montastraea
faveolata
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—Little Grecian Reef (Offshore; 2-4m)

—Admiral Reef (Inshore; 1-2m)

Jan. 10 16°C
to
Jan 13t 11.7°C
3
Jan. 150 20°C




Physiological Parameters

20°C

Coral-Zooxanthellae Parameters

B Zooxanthellae densities (cm2)

B Chlorophyll a density (cm2and cell?)
24h

Zooxanthellae Genetic Identity

B Symbiodinium ITS2-type (Denature Gradient Gel Electrophoresis)
B No shift or switch in Symbiodinium detected

Coral-Zooxanthellae Oxygen Flux

B Gross Photosynthesis (at saturating irradiance)
B Dark Respiration (O, consumption)

Maximum Photosynthetic Capacity
B Dark acclimated photosynthetic yields (Fv/Fm; PAM fluorometry )




Zooxanthellae cell densities

M Pre-experiment

O Post experiment

N=6

+ 95% Cl

*Significant
difference
p <0.05
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S. siderea S. siderea M. faveolata P asteroides
Inshore Offshore Offshore Offshore




B Pre-experiment
OPost Experiment
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Chlorophyll * *
Coral surface area (cm™)

N=6
+95% CI
*Significant
difference
p <0.05

ug Chl a cm2
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S. siderea S. siderea M. faveolata P. astreoides
Inshore Offshore Offshore Offshore

® Pre-experiment
O Post Experiment

Chlorophyll
Zooxanthellae cell?

N=6
+ 95% ClI
*Significant
difference
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S. siderea S. siderea M. faveolata P.astreoides
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Oxygen Flux

S. siderea S. siderea M. faveolata P. astreoides
BB Sl Sl Offshore S. siderea  S. siderea M. faveolata P. astreoides
Inshore Offshore Offshore Offshore

® P astreoides (Offshore)

O M. faveolata (Offshore

os. s?o::r(;aa a(TC()ffshore) : B P astreiodes (Offshore)
O S. siderea (Inshore) 8’{:". sf?dv:rzl:ta( é)?ffs]cﬁzs:)ﬂ
8 8. siderea (Inshore)
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N=6 % Change in Dark Respiration
+95% Cl
p <0.05

N=6
+95% Cl
p <0.05

% Change in Gross Photosynthesis




Photosynthetic Efficiency of -. - S.iderea (Offshore)
Photosystem Il (Fv/Fm)

- M. foveolata (OMshore)
=&~ S siderea (Inshore)

f:\ . j i
~— Pastrevides (Offshare)

N=6
+95%Cl

M aximum Quantum Efficiency of PSII

16°C 12°C

Temperature

b)

[:] 5 sideveo (Inshore)
5. sideren |OMshore)

. D M. fovealata (Ofshore) b
Pulse Amplitude Modulated Fluorometer B - ostreoides (Offshoee)

AKA: PAM Fluorometer ab .

% Loss in FJF,,




Experimental Results

Coral-Zooxanthellae Parameters

B All corals except P. astreoides (Offhore) lost significant amounts of zooxanthellae
B All corals lost significant amounts of Chlorophyll a cm-

B Only P. astreoides (Offhore) lost significant Chl a cell!

B No detectable genetic change in zooxanthellae

Coral-Zooxanthellae Oxygen Flux

B Species-specific response to cold temperature.
B P. astreoides and S. siderea (Inshore) where negatively affected at 16°C
B S. siderea (Offshore) and M. faveolata (Offshore) were not affected at 16°C

Maximum Photosynthetic Capacity

B All corals showed significant decrease in photosynthetic yield at 12°C.
B All corals showed recovery in photosynthesis EXCEPT P. asteriodes




Experimental Results
Summary

Coral-Zooxanthellae Parameters (Yes = p<0.05)

S. siderea S. siderea M. faveolata P astreoides
Inshore Offshore Offshore Offshore
Zooxanthellae (cm™) Y Y Y N

Chlorophyll (cm™) Yes Yes Yes Yes
Chlorophyll (cell™") No No Yes

Coral-Zooxanthellae Oxygen Flux from 20°C to 16°C (Yes = p<0.05)

S. siderea S. siderea M. faveolata P astreoides
sho Offshore)
Gross Photosynthesis Yes No No
Dark Respiration Yes No
Siderastrea siderea possible explanations:

1. Already had experienced a cold-water stress
2. Have genetically different zooxanthellae




Hierarchy of thermal tolerance?

M. faveolata
P. astreoides

Physiological Mechanisms ?

Is it the animal or the alga?
Probably both...but we clearly document

In P. astreoides

1) Loss of Chl a (cm-2and cell1)

2) Reduction in Photosynthesis

3) Increased Photo-damage

4) ONLY tested coral that has type Ad4a zooxanthellae & %

A.G. Mayor




P Amlral Reef 2008 24% coral coverage’
2010 < 1% coral coverage

*CREMP




Cold water anomaly broader impacts:

Are the “winners’ really “winners™?

Duration to the exposed stressor is key to the physiological
response and recovery potential of coral

Corals cold-water response are similar to physiological
responses to warm-water stressors

B Loss in zooxanthellae
mLoss in Chla

W Loss in photosynthesis
m Photodamage

Not sure if cellular and biochemical responses are similar to warm-water
stress ...but

Overall outcome 1s LESS NET CARBON FIXED.
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