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Some Climate Change & 
Fisheries Issues 

•  Tropical species moving to South Atlantic area 
•  South Atlantic spp. moving to Mid Atlantic area 

–  Blueline Tilefish 
–  Snowy Grouper 
–  Wreckfish 

•  Climate change vs “normal” variability 
•  Climate change and fishing effects 

–  Reduced competition/predation by fishing allows 
recruitment of warmer “replacement” species from 
the south 

•  Ocean acidification effects on species, habitats 

Biological/ecological 
and management 
challenges 



Example of Apparent Climate Change 
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Fish and 
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shifting 
northward 

Norfolk Canyon 
Wreckfish 



Fishery Species Moving North? “Expatriated” 
pelagic larvae of 
SAB outer shelf 
and slope species 
may recruit to 
MAB outer shelf 
and slope  
 
Satellite-tracked 
drifters deployed on 
SAB spawning site 
60-d track 



Winter bottom 
temperatures and 
fish diversity (mean 
number of species 
per trawl tow).   

High diversity and 
community stability 
is associated with 
warmer waters of the 
middle shelf and 
southern part of the 
SAB. 

May shift northward. 



Shelf-edge warm waters 
are important spawning 
grounds for Gag and 
other species.   



Tracks of Satellite-Tracked 
Drifters Deployed on Spawning 
Sites of Reef Fishes 
2005-2007 
 
Genetic connectivity and  
Stock ID? 

Azores 



Drifter Tracks 
Associated with  
Gag Spawning 



Defection of the Gulf 
Stream at the 
Charleston Bump 
 
Sets up the 
Charleston Gyre 
 
Short-term variability 
vs. climate change 
 
Temperature may 
affect recruitment 
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Spawning in  
Gag (Grouper) 
•  It takes the right combination of moon 

phase, water temperature, day length, 
sex ratio, primary productivity and 
ocean circulation to produce a good 
year class of gag. 

• Many conditions are variable 
• Climate change may affect some 

conditions 
• Can gag adapt? 



Farmer et al. in prep. 



White Marlin  
Tag Pop-up Locations 

= tagging site 



White Marlin Temperature Preferences 

27 – 29 C 







Seawater	  pCO2	  
Air	  pCO2	  
Linear	  (Seawater	  pCO2)	  
Linear	  (Air	  pCO2)	  
	  
	  	  Gray’s	  Reef	  Na,onal	  Marine	  Sanctuary	  (Georgia)	  

2006	  to	  2013	  

Surface	  

Scott Noakes, UGA 
Periodic variability, with increasing trend in CO2 



Grays	  Reef	  Buoy	  CO2	  Data	  

Atmospheric	  CO2	  
15	  ppm	  in	  5	  years	  
=0.783%/year	  

Atmospheric	  CO2	  
21	  ppm	  in	  7	  years	  
Average=391.7	  ppm*	  
=0.77%/year	  

Seawater	  CO2	  
78	  ppm	  in	  7	  years	  
Average=411.6	  ppm*	  
=2.7%/year	  

Worldwide	  Seawater	  CO2	  
1.2	  to	  2.1	  ppm/year	  
=	  ~0.5%/year	  

2006 	  	  	  	  2007	  	  	  2008	  	  	  2009	  	  	  	  2010	  	  	  	  2011	  	  	  	  2012	  
Year	  

Note:	  	  Averages	  based	  on	  Gray’s	  Reef	  data	  set	  Scott Noakes, UGA 



Hard/Soft Corals and Hard Substrates 

Oculina  
arbuscula 

Phyllangia 
americana 

Titanideum 
frauenfeldii 

Telesto 
fruticulosa 

Are likely to be impacted 

Scott Noakes, 
UGA 



Key Challenges 
•  Flexibility in management jurisdictions and 

exchange of ideas/data among them 
–  Changing stock structure 

•  Sorting out climate change vs climate variability 
vs effects of fishing on population ecology 

•  Multidisciplinary approach, connecting physics, 
meteorology, oceanography and biology 

•  More MPAs? 
•  Fishery-independent data need 
•  Fishery-dependent data need 

–  Precise catch, effort, location, etc. from all sectors 


