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Climatic and oceanographic records from modern coral skeletons
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Massive hermatypic corals are one of the most excellent archives for reconstructing paleo-
climatic and paleoceanographic changes because they commonly live in shallow tropical and
subtropical oceans, grow at a rapid rate, and contain a remarkable array of geochemical tracers
within their skeletons. In particular, oxygen isotopic composition and Sr/Ca ratio of coral skele-
tons have been used as proxies for past thermal and hydrological variations in sea surface condi-
tions. Recent investigations on geochemical records of modern long coral cores provide continu-
ous time series of sea surface temperature and salinity in many tropical regions, which docu-
ment climatic variability on interannual and decadal to multidecadal timescales (El Nifio/
Southern Oscillation, Indian Ocean Dipole mode, and Inter-decadal Pacific Oscillation), volcanic
eruptions, and global warming. However, high-resolution paleoclimatic records of coral skele-
tons over the last several centuries are spatially limited and the mechanisms causing the cli-
matic variability remain unclear at present. High-fidelity paleoclimatology should be pro-
gressed in order to expand our knowledge on the nature and causes of global climatic changes.

Key words: coral skeleton, long coral record, geochemical proxy, climatic variability, sea sur-
face temperature, sea surface salinity
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Tabled List of modern long corals with 50-year proxy records of paleo-sea surface
temperature and -sea surface salinity.

Depth Period Resolution

No. Location* Latitude Longitude Species (m) (year) (samplesiyear) Data Reference

1 Bermuda, WA 32°28'N  64°42'W Diploria strigosa 12 1928 —1982 11 SriCa Kuhnert et al. (2005)
2 Agaba, RS 29°26'N  34°58'E Porites sp. 45 1788—1992 1 "0, 8" Heiss (1994)

3 Ras Umm Sidd, RS 27°51'N  34°19'E Porites  sp. 55 1751—1995 6 50 Felis et al. (2000)

4 Florida, WA 25°00'N  B0°36'W  Solenastrea bornoni 2 1899—1996 1 50, 5% Swart et al. (1999)

5 Florida, WA 24°56'N  80°45'W  Solenastrea bornoni 5 1824—1985 1 80, 8 Swart et al. (1996b)
6 Biscayne, WA 24°25'N  BO"10W Montastraea faveolata 10 1751—1986 1 50, §'%c Swart et al. (1996a)
7 Xisha, SCS 16°51'N  112°20'E Farites sp. 20 1906 —1994 12 Sr Sun et al. (2004)

8 Dur-Ghella, RS 15°43'N  39°54°E Porites  sp. 4—6  1931—1993 5=7 §"0, 8"C Klein et al. (1997)

9 Guam, WP 13°36'N  144°50'E Porites lobata 7.8  1787—2000 12 50, 5% Asami et al (2005)
10 Cebu, WP 10.3°N 124.0°E Farites sp. 1859—1980 1 &0, 8°C Patzold (1986)

" Clipperton, EP 10°18'N - 109%13'W Porites lobata 82 1893 —1994 12 §'%0, 3% Linsley et al. {2000b)
12 Secas, EP 7°59'N B2°03'W Forites lobata 3 1707 — 1984 10 (17=7) 80, 8"°C Linsley et al. (1994)
13 Palmyra, CP 5°52'N  162°08'W Porites lutea 10 1886—1998 12 0 Cobb et al. (2001)
14 Kiritimati, CP 2°N 157.3°W Porites  sp. 9 1938—1993 12 §"0,8%c  Evans et al (1998, 1999)
15 Bunaken, WP 1°30'N  124°50'E Porites  sp. 3 1860—1990 12 50 Charles et al. (2003)
16 Maiana, WP 1°N 173°E Porites  sp. 6 1840—1995 ] 50 Urban et al. (2000)
17 Tarawa, WP 1°N 172°E Porites  sp. 6.7 1894 —1989 12 "0 Cole et al. (1993)
18  Galapagos, EP 0°25'S  91°14'W Pavona clavus 15 1607-1853 1 50 Dunbar et al (1994)
19 Nauru, WP 0.5°S 166°E Porites australiensis 14 1891—1995 4 "0, "¢ Guilderson and Schrag (1999)
20 Malindi, WIO 33 40°E Porites lutea ] 1801—1994 1 50 Cole et al. (2000)
21 Muschu, WP 3°25'S  143°35'E Porites lutea 1910—1997 1 50 McGregor and Gagan (2004)
22 Laing, WP 4°09'S  144°53E Porites  sp. 3 1884—1993 4 50 Tudhope et al. (2001)
23 Mahe, WIO 4°37'S 55°49'E Porites lutea 7 1846—1995 12 "0 Charles et al. (1997)
24 Madang, WP 5°13'S 145°49'E Farites sp. 0.2 1922—1991 4 &0 Tudhope et al. (1995)
25 Madang, WP 5713'S 145°49'E Porites  sp. 3 1880—1993 4 %0 Tudhope et al. (2001)
26 Peros Banhos, CIO  5°20'S  71°55'E Porites  solida 3 1876—1996 7—8 550 Pleiffer et al. (2004a)
27 Bali, EIO 8°15's 115°30'E Poarites  sp. 5 1782—1990 12 80 Charles et al. (2003)
28 Espiritu Santo, WP 15°8 167°E Platygyra lamellina 1 1806—1978 4 "0, 8"c Quinn et al. (1993, 1996)
29 Espiritu Santo, WP 15.7°S 167.2°E Forites futea 1.5  1928—1982 12 "0, Sr/Ca Kilbourne et al. (2004)
30 Fiji, WP 16°49'S  179°14E Porites hutea 10 1780—1997 12,6—7 50, SriCa Linsley et al. (2004)
31 Fiji, WP 16°49'S  179°14'E  Diploastrea heliopora 2 1776—2001 1 80 Bagnato et al. (2005)
32 Moorea, CP 17°30'S  149°50'W Porites lutea 5 1852—1990 2—10 540, §'%c Boiseau et al. (1998)
33 eeRwp 11T, 1808 Porites spp. 1565—1985 o2  0.8MCa  Hendyer al. (2002)
34 La Réunion, WIO 21°5 55°E Porites  sp. 123 1832—1995 5—7 50 Pfeiffer et al. (2004b)
35 Raratonga, CP 21°14'S  159°50'W FPorites lutea 183 1726—1997 12 SriCa Linsley et al. {2000a)
36 Raratonga, CP 21°14'S  159°50'W Porites futea 183  1726—1997 12,7—8 "0 Ren et al (2002)
a7 Ningaloo, EIO 21°54'S  113°58'E Porites lutea 3 1878—1994 -] 50, §'c Kuhnert et al. (2000)
a8 Abraham, WP 22°06'S 153°00'E  Porites australiensis 10 1635—1957 0.5 50, 8 Druffel and Griffin (1993)
39 Amedee, WP  22°29'S  166°27'E Porites lutea 3 1657—1992 4 s'o,5c  CRmeye j_"{f“g%%?-
40 Madagascar, WIO  23°09'S  43°35'E Porites lobata 0—1.1 1659—1995 -] 50, Sr/Ca Zinke el al. (2004)
el H°“‘”‘aglg"’°'"°s' 28°28'S  113°46'E Porites lutea 5 1795—1994 6—8 50, §°C Kuhnert er al. (1999)

* RS: Red Sea, WA: Western Atlantic, WP: Western Pacific, EP: Eastern Pacific, CP: Central Pacific, WIO: Western Indian Ocean, EIO: Eastern Indian
Ocean, CIO: Central Indian Ocean, SCS: Southern China Sea, GBR: Great Barrier Reet
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PDO positive phase

PDO negative phase

FigllD  Schematic diagram of anomalous climate conditions during
positive and negative phases of the Pacific Decadal Oscilla-
tion (PDO). Sea surface temperature anomalies and direction
and intensity of surface wind are shown. Redrawn from
Mantua et al. (1997) and Mantua and Hare (2002).
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