Development of B/Ca as a seawater pH proxy using sediment trap time series
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(1) ABSTRACT (5) RESULTS
Boron/Calcium (B/Ca) ratios in planktonic foraminifera have been suggested as a SEATS site G.ruber w 2004-2005
potential proxy to reconstruct seawater pH (Yu et al. 2007) and, with another parameter 160 | Seasonal Cycle 1993-1996 Gruber w = 30 160 - 30
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calcification temperature has a strong influence on the incorporation of boron into 0
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sediment trap data from South China Sea which were collected through the South East = O S ) ) A
Asian Time-series Study (SEATS). All these studies combined indicate that O | - 3 3 ¥ 1.0
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determining the temperature dependence of B/Ca is critical for accurate pH =B/Ca 30 _ 18 ) 0.5 R2 = 0.78
reconstruction. We are currently using both sediment traps to assess whether the long- 30 - - 18 > -
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term decrease in surface water pH driven by anthropogenic ocean acidification Is 70 _ 70 - 0.0 SRR
recorded in foraminiferal B/Ca. These records will be used to estimate the relative +Hydrographic Temp
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(2) OBJECTIVES J D D
Use the OFP and South China Sea sediment trap time-series to 160 Comparison with published studies
determine the B/Ca-temperature relationship by using Mg/Ca as an —
iIndependent proxy for calcification temperature 3.0 - 30 - 140 R
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Test whether B/Ca can be used to record the decrease in pH . 2 i 130
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(3) WHY A SEDIMENT TRAP BASED CALIBRATION? n1.0 - , nl.0 -
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*Well preserved foraminiferal samples with biweekly resolution and contemporaneous 05 G o0 |
hydrographic data that can be used to deconvolve the various influences on boron incorporation 0.5 - ' O ¢ ODP 668B Yu 07
into foraminiferal tests. A 30 A OFP
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OFP-Large annual cycle in surface water pCO, of ~80patm, which is predominantly driven by the 8-
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(4) BACKGROUND ON BORON/CALCIUM CONCLUSIONS:

Boron in seawater exists predominantly as two species, borate B(OH),  and boric acid
B(OH),; and their relative abundance is dependent on pH.
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Evidence from boron isotopes in modern marine carbonates are within the isotopic
range of borate suggesting it is the boron species incorporated into marine
carbonates (Hemming & Hanson 1992)
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(1) CaCO, + B(OH) ,= Ca(HBO,) + HCO, +H,0
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Based on (1) we can define the partition coefficient (Kp) in CaCOs:
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And the measured ratio in foraminiferal calcite is:

-230 Paleoceaography, 22, PA2202.

30 B57W 30 B4 S0

effect of dissolution on boron so that accurate pH may be reconstructed.

1 \ T \ [ | T \ T T |
1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006



http://marine.rutgers.edu/main/images/stories/featured/pic_3lg.jpg�

	Development of B/Ca as a seawater pH proxy using sediment trap time series �Tali Babila1, Kuo-Fang Huang3, Yair Rosenthal1,2, Maureen H. Conte4 and Hui-Ling Lin5�1Institute of Marine and Coastal Sciences babila@marine.rutgers.edu and 2Earth and Planetary Sciences, Rutgers University� 3Earth Dynamic System Research Center and Dept. of Earth Sciences, National Cheng Kung University, �4Bermuda Institute of Ocean Sciences, 5Institute of Marine Geology and Chemistry, National Sun Yat-Sen University

