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Isotopes in Dental

Sivapithecus sivalensis
(10 MILLION YEARS OLD)

Enamel

Tooth enamel (bioapatite) is
highly resistant to isotopic
alteration compared to
dentine and bone and stays
unaltered for Millions of Years

It is composed of tightly
packed crystallites of biogenic
hydroxyapatite
(Cal0[PO4,C03]6[0OH]2)






Carbon isotope concentration in plants and herbivorous
mammalian enamel.

513CVPDB=(['3C/2C] sample / ['3C/'2C] VPDB-1)x1000 %o



Boardman et al., 2013



Stable oxygen isotopes

ad

The oxygen isotope composition of tooth enamel (or 880 bioapatite) is determined
by the 680 value of herbivore body water (5'80bw), which is primarily influenced by
the ingested drinking and leaf water, reflecting the ambient temperature and rainfall.

5180VPDB=(['80/'60]sample/['80/160] VPDB-1)x1000 %o



Monthly rainfall
amount and
580 (SMOW)
values for
Hong Kong (A)
and

New Delhi (B),
(IAEA 1981).
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Patnaik et al., 2014



Stevens et al., 2011
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Palaeodiet and ecology
of Extinct Apes






1 mm



Sivapithecus sivalensis 10 Million Years Old

1 mm



Sivapithecus sivalensis
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Laser ablatlon p1 s and perl yma aona sfﬁcon rubber mould of the

Hominoid. There are 38 perikymata between samples A and G.
(Patnaik et al., 2014)




Indopithecus (Gigantopithecus) .
(Patnaik et al., 2014)



(Patnaik et al., 2014)



Dental Miocrowear

(Patnaik , 2015)



Figure 11. Graph showing the average number of pits and scratches found in a grazer
and browser mammals, with SEM of the tooth surface (modified from Merceron et al.,
2004).



Scanning electron
micrograph of the Phase Il
wear facet in Sivaladapis.

(Patnaik et al., 2014)



Palaeodiet and ecology
of Elephants and their
extinct relatives






Patnaik
2017 and
references
therein



Serial sample sites on E2- Elephas maximus M3 from Mudumalai
National Park. B, Serial 613C and 6180 values from P1 close to the
crown to P17 close to the roots (Patnaik et al., submitted)



013C versus 680
values of bulk and
serial samples of
selected Mudumalai
mammals indicate
niche partitioning.



(Patnaik et al., submitted)



613C value based
scatter plot of the
proboscideans
representing the last
14 Ma. Data from
India and Pakistan is
based on published
literature (Patnaik et
al. submitted).



Palaeodiet and ecology
of Rats and Mice



Laser Ablation



Ecological Shift leads to shift in diet.

Stable Isotopes of
NUEURUEININEIS

e Kimuraetal., 2013



Fluvialy sorted accumulation

Korth,1979



Concluding remarks

 Dental enamel is an excellent archive to
understand diet and environment of extinct
mammals as they stay unaltered for millions
of years.

* |[ntra-tooth variability in stable oxygen and
carbon isotope concentration can provide very
high resolution (inter-seasonal variability)
palaeoclimatic and palaeocological data.
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