










-‐5.00	  

0.00	  

5.00	  

10.00	  

15.00	  

20.00	  

25.00	  

30.00	  

35.00	  

40.00	  

1/1/1938	   1/1/1943	   1/1/1948	   1/1/1953	   1/1/1958	  

WaterTempC	  



0	  

5	  

10	  

15	  

20	  

25	  

30	  

35	  

1930	   1940	   1950	   1960	   1970	   1980	   1990	   2000	   2010	   2020	  

CBL	  Monthly	  Average	  Temperatures	  

Jan	   April	   July	   Oct	  

W
at
er
	  te

m
pe

ra
tu
re
	  o C

	  





















http://www.chesapeakequarterly.net/V11N1/side1/	  
http://www.esrl.noaa.gov/gmd/ccgg/trends/	  



7.5	  

7.6	  

7.7	  

7.8	  

7.9	  

8	  

8.1	  

8.2	  

8.3	  

1998	   2000	   2002	   2004	   2006	   2008	   2010	  

pH
	  

Year	  

http://mddnr.chesapeakebay.net/eyesonthebay/index.cfm	  
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Molting	  
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A-‐B	   C1-‐3	   C4	  (fixed)	   C4	  (variable)	   D0-‐D4	  

Na+/K+-‐ATPase	  	  
activity	  regulates	  	  
Ionic	  gradients.	  	  
Water	  enters	  	  

Drinking	  and	  ionic	  
regulaton	  leads	  to	  	  
Inflation	  of	  soft	  shell	  	  

Calcification	  	  
completed	  
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Tmt	   Mean	  TA	  
(umol/kg	  sw)	  

SD	  

Ambient	   1753.5	   4.8	  

pH	  7	   1761.4	   5.9	  

pH	  6.5	   1739.2	   7.2	  
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Pre-‐molt	  
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A-‐B	   C1-‐3	   C4	  (fixed)	   C4	  (variable)	   D0-‐D4	  

Na+/K+-‐ATPase	  	  
activity	  regulates	  	  
Ionic	  gradients.	  	  
Water	  enters.	  	  

Drinking	  and	  ionic	  
regulaton	  leads	  to	  	  
Inflation	  of	  soft	  shell	  	  

Calcification	  
completed	  



Impact	   Benefit	   Drawback	  

Longer	  soft	  shell	  phase	   None	  

Predation	  vulnerability	  

Energetic	  cost	  
(maintenance	  of	  
homeostasis)	  

Shorter	  intermolt	  period	   Bigger	  
Molt	  more	  frequently	  

(energetic	  cost,	  
predation	  vulnerability)	  




