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Fig. 1  Paracorallium japonicum DPC-M3 (Japanese red coral ; Aka-sango)

(a) Dried skeleton (scale bar = 2 cm).
(scale bar = 0.5 cm).
mapping analysis of SR-XRF.

(b) Thin axis-cross section of the skeleton
Boxed area and arrow show a part that was measured by

Table 1 Samples used for measurements of elements in carbonate skeletons of precious corals
Species Sampling
Cy—_— Sample Measurement
Name (Japanese name) Scientific No. Date Location Depth/m

name

Japanese red coral (Aka-sango) P, japonicum  DPC-M3  July 15, 1991 Amami, Japan 230 Spot and mapping analysis
(SRXRF, EPMA)
P. japonicum  DPC-06 June 17, 2004 Muroto, Japan 100 Mapping analysis (XRF)
Red coral (Beni-sango) C. rubrum MED-1 January 23,2006  Portofino, Italy 32 Spot analysis (SR-XRF)
Deep-sea coral (Shinkai-sango) Corallivmsp. DPC-727  May 12, 1985 Ogasawara, Japan 1420~1620  Spot analysis (SR-XRF)
Deep-sea coral (Shinkai-sango) Coralliumsp. ~ MID-1 1977~1985 Off Midway Islands 1000 Spot analysis (SR-XRF)
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Fig. 2 SR-XRF spectra of the precious coral skeletons

(a) Paracorallium japonicum DPC-M3 (Japanese red coral ; Aka-sango, scale bar = 0.5 cm), (b)
Corallium rubrum MED-1 (Red coral ; Beni-sango, scale bar = 0.25 cm), (c) Corallium sp. MID-1
(Deep-sea coral ; Shinkai-sango, scale bar = 0.5 cm), (d) Corallium sp. DPC-727 (Deep-sea coral ;

Shinkai-sango, scale bar = 0.5 cm).
section of the coral skeleton.

C. rubrum MED-1, Corallium sp. DPC-727, Corallium sp. MID-1
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Each photomicrograph shows measument points on the thin

(continued on p. 525)
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Fig. 2 (continued)
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Table 2 Range of Mg, Sr and Ba concentrations in carbonate skeletons of precious corals
Concentration/ppm Concentration ratio (mol/mol)

Species No. Mg Sr Mg/Ca Sr/Ca (%1077 Ba/Ca (X107°)  Reference
x 10" x10° Ba
( ) ( ) Ave. Dev. Ave. Dev. Ave. Dev.
P, japonicum  DPC-M3 2.6~3.0 25~2.7 0.45~0.49 0.13 0.01 0.33 0.01 0.38 0.02 this work
DPC-06 2.6~3.0 24~2.6 0.36~0.41 0.13 0.01 0.32 0.01 0.31 0.02 this work
C. rubrum MED-1 2.6~3.1 25~27 0.88~1.0 0.13 0.01 0.33 0.01 0.76 0.05 this work
Coralliumsp. DPC-727  1.9~2.1 2.4~2.6 1.3~1.5 0.088 0.003 0.31 0.02 1.1 0.1 this work
C. rubrum 2.4~3.0 2.1~29 — 0.10~0.12 0.23~0.33 — 20
2.1~29 1.7~1.8 — 0.10~0.16 0.22~0.28 — 18

Data in this work are calculated from measurements of three different samples.
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Fig. 3 Mapping analysis of P. japonicum DPC-M3 using
SR-XRF

(a) CaKq, (b) SrK,, (c) BaKy, (d) Ky, () Mo-K,, (f)
Sn-K,,.
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Fig. 4 Mapping analysis of P. japonicum DPC-M3 using EPMA (scale bar = 0.5 cm)

(a) Ca-Kq, (b) MgK,.

(a) Photomicrograph
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Fig. 5 Mapping analysis of P. japonicum DPC-06 using XRF
(a) Photomicrograph, (b) Ca-K,, (c) Mg-K,, (d) Sr-K,.
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Precious coral is one of the natural resources of which Japan is a major supplier. Since the
concentrations of trace elements in the skeletons are less than 1 ppm, it is difficult to determine
the behavior of trace elements other than Ca, Mg and Sr using conventional instruments for
mapping analysis at a laboratory scale. In this study, the distributions of trace elements in the
skeletons of precious corals were analysed with XRF mapping employing synchrotron radiation
at a large circular accelerator in SPring-8. Using 37.6 keV X-rays with a beam size of 50 pum
(horizontally) X 50 um (vertically), Ba, I, Mo, Sn, Mn, Zn, Cd and Br, as well as the major ele-
ment of Ca and Sr, were detected in the skeletons. Two-dimensional maps of the trace element
distribution showed that those of Ba, I and Mo concentrations form fine granular structure in
the skeletons of precious corals, while Ca and Sr are almost homogeneously distributed. As
compared with the element composition in the skeletons of Corallium rubrum from the
Mediterranean Sea, Corallium japonicum from Japanese waters, and deep sea corals from
Ogasawara and Midway Islands, relatively high contents of Cd and Ba were detected in the deep
corals, which suggested that Cd and Ba are incorporated in proportion to the concentrations in
the surrounding seawater. These elements are expected to be good marker elements for identi-
fying species and harvest areas.

Keywords : SR-XRF ; precious coral ; skeleton ; calcite ; trace elements.



