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Figure 1 Bathymetry and position of the study areas (1 and 2) in southern Queensland.
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Figure 2 Schematic profile of the area 2 and the sampling sites.
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Table 1 Sample no., lab. no., latitude, longitude, depth, taxon and mineralogy of

corals for radiometric dating.

Sample No. Lab. No. Latitude Longitude Depth Taxon Mineralogy

(m) (aragonite %)
105/DR/008-12 KS-04 24°54.5'S 153°30.0'E 28 Turbinaria sp. >98
105/DR/017-9 KS-06 26°35.0'S 153°29.9'E 41 Favia favus 100
105/DR/017-19 KS-09 26°35.0'S 153°29.9°E 41 Porites sp. 100
105/DR/007-4 KS-08 24°54.5'S 153°32.5'E 43 Porites sp. 100
105/DR/007-g KS-02 24°54.5'S 153°32.5E 43 Plesiastrea versipora 100
105/DR/018-15 KS-07 25°09.5’s 153°38.8'B 60 Pawvona sp. 100
105/DR/018-16 KS-03 25°09.5'S 153°38.8'E 60 Porites sp. >98
105/DR/021-28 KS-05 92 Plesiastrea versipora 100
105/DR/021-41 KS-01 92 Plesiastrea versipora 100

Table 2 Uranium and thorium isotopic composition and 230Th/234U and 14C dates of
corals dredged from off southern Queensland.

Sample B8y 22Th 24y/238y 230Tn/234y (234U/238U)y  20Th/234U Age  Conveational MCr. Age
No. opm) (o), (octviyralo) ___ Gucivity i) __ (actvity rto) o 1CAgeGn )
KS-04 4.10 £ 0.04 0.0422 + 0.0041 1.151£0.010 0.0053:0;0001 1.151 £ 0.010 580 + 40 710 £ 130 280 + 130
KS-06 2.44 £ 0.02 < 0.02 1.14820.010 0.0031:£0.0003 1.148 £ 0.010 < 500 — —_
KS-09 3.38 £ 0.04 < 0.02 1.142£0.011 0.0020£0.0003  1.142 z 0.011 < 500 —_ =
KsS-08 3.60 £+ 0.04 < 0.02 1.12610.010 0.0029+0.0004 1.126 x 0.010 < 500 —_ —_
KS-02 3.02 £ 0.03 < 0.02 1.152+0.009 0.0042+£0.0003  1.152 & 0.009 < 500 modemn modern
KS-07 5.13 £ 0.05 < 0.02 1.166+0.008 0.0570£0.0012  1.169 + 0.008 6340 & 140 5830 & 180 5550 + 190
KS-03 3.51£0.03 < 0.02 1.138£0.009 0.0805:0.0017  1.141 & 0.009 9090 + 200 8228 &+ 190 5020 + 190
KS-05 2.92 + 0.02 < 0.02 1.141£0.009 0.0987+£0.0019  1.146 + 0.009 11250 & 230 10490 + 240 10350 + 240
Ks-01 2.93 £ 0.03 < 0.02 1.131£0.012 0.10442£0.0022 1.135 £ 0.012 11930 £ 270 — —_
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Figure 3 Holocene sea level curve (Chappell, 1983; Thom and Roy, 1985) and depths

and ages of dated corals. The age errors are quoted at 20.
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Figure 4 A!4C versus time as calculated by using the 14C-230Th/234U age

comparison. Thick line corresponds to the dendrochronological calibration.

The errors are quoted at 20.
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During the Cruise 105 in BMR/INOC-TRC joint research program, many
submerged corals were dredged from the continental margin extended from the
subtropical to the temperate region off eastern Australia. In this study, nine of these
corals, ages of which were discussed to be Holocene or Pleistocene, were dated by
two methods, a-spectrometric 230Th/234U method and Tandetron accelerator mass
spectrometric 14C method.

Both conventional 14C and 230Th/234U date of these corals range from 0
t012,000 yr. The water depth of sampling sites and the radiometric dates of corals
with the Holocene sea level curve reconstructed for the east Australian region
(Chappell, 1983; Thom and Roy, 1985) suggest that the submerged corals dated here
have grown in water depth of 30 to 60m during the transgressive stage from the last
glacial maximum to the present-day.

After re-calculation of each conventional 14C date using a value of 5,730 yr for
the half-life of 14C, and correction for the isotopic fractionation effect and for the
reservoir effect (450135 yr; Gillespie and Polach, 1979), the 14C and 230Th/234U
dates of the same samples were compared with each other. The corrected 14C dates
are systematically younger than the 230Th/234U dates by a minimum difference
of 310 yr for the 230Th/234U date of 580 yr to a maximum of 1,070 yr for that of
9,090 yr. Such differences between these two methods can be attributed to the
secular variation of the radiocarbon content of the atmosphere caused by changes in
intensity of the earth's magnetic field. It means that Holocene corals can be reliably
dated by the 230Th/234U method if uranium and thorium isotopic compositions are
determined with high precision.
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