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Analysis on elements in teeth dentin layers of
sperm whale Physeter macrocephalus

GUO Hong-yi TANG Wen-qiao
College of Aqua-life Science and Technology Shanghai Fisheries University ~Shanghai 200090 China

Abstract Elemental concentrations of per five dentinal growth layer groups in a lower jaw tooth collected from a
remains of a sperm whale male 29-year-old were detected using Proton Induced X-Ray Emission. Eleven
elements were found above the detecting limits in this sample P S K Ca V Mn Fe Ni Cu Zn Sr . The data
available indicates that the concentrations of P Zn Sr are almost two orders of magnitude less than the concentration
of Ca which is also the highest in dentine. The ratios of Fe Ca Mn Ca K Ca and S Ca are middle with 2.771
E-03 1.293E-03 1.186+0.312 and 1.730E — 03 respectively. And the concentrations of Ni V and Cu are
the lowest. The results also show that the accumulative coefficient of dentinal GLGs to Zn element in seawaters is
1.07E + 03 which is the largest accumulative element. P Mn Ni and Fe are the second most abundant followed
by V. Cu with 9.99E + 01 and 4.63E + 01 respectively. However Sr S and K are hardly accumulative. Except
element V  the other nine elements in the sea organisms aren’ t accumulated by dentinal GL.Gs. Moreover the
paper also drew a comparison between elemental concentrations in dentine of Physeter macrocephalus and those in

teeth of human. And metal concentrations were compared in dentine of Physeter macrocephalus and in bones of
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Neophocaena phocaenoides .
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Tab.1 Mean elemental ratios of dentinal GLGs in teeth of sperm whale 103
P/Ca S/Ca K/Ca V/Ca Mn/Ca Fe/Ca Ni/Ca Cu/Ca Zn/Ca Sr/Ca
55.035 1.730 1.186 0.500 1.293 2.771 0.876 0.347 26.824 14.566

+0.497 +0.275 +0.312 +0.293 +0.263 +0.255 +0.180 +0.194 +0.311 +0.261
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Tab.2 Accumulation of several elements in seawater by dentinal GLGs in teeth of Physeter macrocephalus
P/Ca S/Ca K/Ca V/Ca Mn/Ca Fe/Ca Ni/Ca Cu/Ca Zn/Ca Sr/Ca
0.18 221.25 950.0 0.01 0.01 0.03 0.01 0.01 0.03 20.00
1072 "

3.14E+02 7.82E-04 1.25E-03 9.99E+01 2.59E+02 1.11E+02 1.75E+02 4.63E+01 1.07E+03 7.28E-01

* 9
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Tab.3 Accumulation of several elements in the sea organisms by dentinal GLGs in teeth of Physeter macrocephalus

P/Ca S/Ca K/Ca

V/Ca

Mn/Ca Fe/Ca

Ni/Ca

Cu/Ca Zn/Ca Sr/Ca

. 1.02E+00 1.12E+00 6.89E-01 9.95E-05 2.84E-03 3.72E-02 1.18E-03 2.51E-03 7.01E-02 2.42E-02

5.38E-02 1.55E-03 1.72E-03 5.02E+00 4.56E-01 7.45E-02 7.42E-01 1.38E-01 3.83E-01 6.02E-01

* 9
2.4
20 ~ 30 4
/n  Sr Ni Fe
P
4
Tab.4 Comparison of elemental concentrations in dentine of Physeter macrocephalus and in teeth of human
P/Ca V/Ca Mn/Ca Fe/Ca Ni/Ca Cu/Ca Zn/Ca Sr/Ca
1073 * 1118.66 0.77 2.98 215.62 0.87 0.49 7.92 3.09
0.05 0.65 0.43 0.01 1.01 0.71 3.39 4.27
* 10
2.5
5
V Mn Ni Cu Zn Sr
Fe

5

Tab.5 Comparison of metal concentration in dentine of Physeter macrocephalus and in bones of Neophocaena phocaenoides

V/Ca  Mn/Ca Fe/Ca Ni/Ca Cu/Ca 7n/Ca St/Ca
" 1.40E-05 2.76E-05 2.67E-03 3.02E-05 5.01E-05 3.98E - 03 1.88E-03
35.73 46.86 1.04 29.05 6.93 6.74 7.75
x 6
3
1 PIXE 10 Ca PZn Sr 3
Ca 2 Fe Mn K S Ca 3 Ni V Cu
Ca 4
27n SrS 3 Fe Ni Mn
P K K 15 V. Cu
20 15
3 Zn 3 P Mn Ni Fe 2 V Cu
Sr S K 1~4 \Y
9



104 15

Zn  Sr Ni
1 . M . 2001. 65-67.
2 Jaquet N Gendron D. Distribution and relative abundance of sperm whales in relation to key environmental features squid landings and the
distribution of other cetacean species in the Gulf of California J . Marine Biology 2002 141 3 591 -601.
3 J . 1999 181 9-12.
4 J. 2002 19 5 691 -693.
5 J. 2003 22 2 53-55.
6 J . 1996 16 2 107 - 112.
7 J. 1996 15 1 28-34.
8 J. 2005 40 3 41-45.
9 M . 1999. 144 — 155 497 - 501.
10 . J. 2000 215 23-24.
WEUEVEVEREUEREVERERERERETVELEVERE UL LA REREUEVERERENELERE ULV VARV RERE LR ve v e v
2003 2004
209 331
0.3185 0.49
0.039 0.013
0.8565 0.9275
4.5 4.8
77 76
Web 7.5614 11.2




