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Holocene marine “C reservoir age variability: Evidence raphic

" from 23°Th-dated corals in the South China Sea
Kefu Yu,"? Quan Hua,” Jian-xin Zhao,” Ed Hodge,® David Fink,” and Mike Barbetti’

Received 29 July 2009; revised 11 December 2009; accepted 1 April 2010; published 27 July 2010.

[1] The South China Sea (SCS) is well connected with the western Pacific and influenced by the East Asian
monsoon. We have examined temporal variations in radiocarbon marine reservoir ages (R) and re§i0nal marine _
reservoir corrections (AR) of the SCS during the Holocene using paired measurements of AMS '*C and TIMS versity
239Th on 20 pristine corals. The results show large fluctuations in both R and AR values over the past 7500 years

(yrs) with two distinct plateaus during 7.5-5.6 and 3.5-2.5 thousand calendar years before present (cal ka BP). The 83507
respective weighted mean AR values of these plateaus are 151 + 85 and 89 + 59 yrs, which are significantly higher

than its modern value of —23 + 52 yrs. This suggests that using a constant modern AR value to calibrate '*C dates of

the SCS marine samples will introduce additional errors to the calibrated ages. Our results provide the first database el
for the Holocene R and AR values of the SCS for improved radiocarbon calibration of marine samples. We
interpret the two AR plateaus as being related to two intervals with weakened El Nifio - Southern Oscillation
(ENSO) and intensified East Asian summer monsoon (EASM). This is because the '*C content of the SCS surface ‘
. water is controlled by both the '*C concentration of the Pacific North Equatorial Current (NEC) which is in turn
influenced by ENSO-induced upwelling along the Pacific equator and vertical upwelling within the SCS as a result
of moisture transportation to midlatitude region to supply the EASM rainfall.

1a City,

craine

NCES,

Citation: Yu, K., Q. Hua, J. Zhao, E. Hodge, D. Fink, and M. Barbetti (2010), Holocene marine 4C reservoir age variability: X
Evidence from 2*°Th-dated corals in the South China Sea, Paleoceanography, 25, PA3205, doi:10.1029/2009PA001831. ralia
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Indices of Restoration for Daya Bay

near a Nuclear Power Plant in
South China

XIAOYAN CHEN,"* HUIWANG GAO,* '
XIAOHONG YAO," HONGDA FANG,*
ZHENHUA CHEN,S AND ZHANZHOU XU
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19, 2010. Accepted July 22, 2010.
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NOTE

Age structure of massive Porites lutea corals at Luhuitou fringing
reef (northern South China Sea) indicates recovery following
severe anthropogenic disturbance
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1. Introduction

There is unequivocal evidence that coral reefs worldwide are in de-
cline. For example, in the Caribbean, living coral cover decreased from
S0 to just 10% during 1977 to 2001 AD (Gardner et al. 2003); in
Luhuitou fringing reef (northern South China Sea), coral cover de-
creased from -85% to ~12% between 1960 and 2009 AD (Zhao et al
2012); and the Great Barrier Reef (Australia) has seen coral cover de-
cline from ~50% o only ~20% from 1960 t 2003 AD (Bellwood et al
2004). Clobal warming-induced coral bleaching, ocean acidification
due to rising levels of COz, outbreak of diseases and predators, and
direct human pressures (e, over-fishing. increased sedimentation
and nutrient runoffs) are considered to be among the most significant
‘causes of reef mortality and degradation (Wilkinson, 2004).

history, timing and causes of past reef declines, as well as the
prehistoric environmental factors that have shaped the modem
reef ecosystems. Of particular importance is an understanding of
coral reef responses to previous regional climatic cycles and global
warming events. However, our current understanding of coral reef
dynamics is based largely upon direct observations during the
relatively recent period of ecological monitoring (ie. post-1960s
for most reefs worldwide). Thus, there is a general paucity of
information of coral reef responsc(s) to longer-term impacts prior to
the modern period of ecological surveys. If significant coral mortality
has accurred before monitaring was in place, then there is an urgent
need to overcome the “shifting baseline syndrome” whereby each
new generation of managers and seientists have a different view of
what constitutes “natural” (Pandolf et al, 2003).
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Can reef coral be a novel bioindicator for nuclear
power plant?
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Abstract: °°Sr is one of most concerned artificial radionuclides and is widely measured in the
environmental matrices. However, the investigation of ®°Sr in coral reef is seldom reported,

which may be attributed to the spatial mismatching of coral reef (low latitude) and nuclear
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