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Deep-Water Coral Proxies

• Dated by counting bands and tagging
Grigg 1976; Wilson 2002 

• Dated by Radiometric methods (C-14 and U-series)
Griffin and Druffel 1989; Druffel et al. 1990; Druffel
and Williams 1990; Druffel et al. 1995; Adkins et al. 
1998; Mangini et al. 1998; Adkins et al. 1999; Cheng 
et al. 2000; Goldstein et al. 2001; Adkins et al. 2002; 
Heikoop et al. 2002; Bond et al. 2005; Roark 2005; 
Roark et al. 2005; Hill et al. 2006; Williams et al. 
2006; and Williams et al. 2007
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Stable Isotopes



Jacksonville
Viosca Knoll



Metals



0.1

1

10

100

1000

10000

B Pb U Ca Mg Sr Fe Cu Zn Cd V Ni

Micronutrients

Mean trace metal concentration (ppm)



Cu

5.0 10.0 15.0 20.0 25.0 30.0 35.0

Zn

0

50

100

150

200

Cu

5.0 10.0 15.0 20.0 25.0 30.0 35.0

C
d

0

100

200

300

400

500

Cu

5.0 10.0 15.0 20.0 25.0 30.0 35.0

Pb

0.00

0.50

1.00

1.50

2.00

2.50

3.00

Cu
5.0 10.0 15.0 20.0 25.0 30.0 35.0

C
o

0.00

0.05

0.10

0.15

0.20

0.25

0.30







1990 1992 1994 1996 1998 2000 2002 2004

   
 F

e 
µg

/m
3

0.00

0.50

1.00

1.50

2.00

2.50

   
   

 Z
n 
µg

/m
3

0.005

0.010

0.015

0.020
Aerosol Record _ St. John USVI







Jacksonville Bank 8401



0.00

0.05

0.10

0.15

Year
1000 1200 1400 1600 1800 2000

0

100

200

300

400

500

Y
ttr

iu
m

 (p
pm

)
C

adm
ium

 (ppm
)



+

+

North Atlantic Oscillation (Winter)

-

-





Year ( 210Pb estimated)

0 500 1000 1500 2000

δ 
13

 C

-19

-18

-17

-16

-15

Stetson coralSavannah coral Jacksonville Bank 8401



Future Work

• Carbon, Nitrogen, and Sulfur – information 
on trophic intensity

• Metals and Metal Isotopes – will identify 
metal sources and water mass exchange

• Boron – water chemistry – history (pH)

• Calcium and Magnesium – water 
temperature and chemistry

• Rare earths – erosion rates and sources



ConclusionConclusion

LongLong--lived black corals in the waters of thelived black corals in the waters of the
EastEast--coast of the United States contain an coast of the United States contain an 
incomparable chemical and climate historyincomparable chemical and climate history
of the Western Atlantic Ocean. With annualof the Western Atlantic Ocean. With annual
concentric bands, these corals have been concentric bands, these corals have been 
growing for hundreds to thousands of yearsgrowing for hundreds to thousands of years
recording recording annualannual oceanographic, climaticoceanographic, climatic
and atmospheric changes. and atmospheric changes. 
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