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Table 1 The main characteristics of conodonts
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Fig.1 Morphological and structural features of conodonts

(a, ¢) Pygodus sp., (b, d) Drepanodus sp. conodonts, which were collected from Ordovician marine carbonates in the Kalpin area, Tarim Basin. A. albid crown;

H. hyaline crown; B. basal body
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Table 2 Empirical formulas for paleotemperature reconstruction based on phosphate oxygen isotopes
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Fig.2  Analytical workflow diagram of conodont oxygen isotopes through thermal conversion-elemental analyzer-isotope ratio

mass spectrometry (TC-EA-IRMS) and secondary ion mass spectrometry (SIMS) methods
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Fig.3 The distribution of conodont oxygen isotopes and calculated paleotemperatures from the Cambrian to the

Triassic and associated major environmental and biological events
Oxygen isotope data of conodont apatite compiled after Huang et al.”; Song et al."®; and Albanesi et al."". CO, concentration reconstruction and
green/icehouse climate identification after Foster et al."'". Paleotemperature calculation is based on Kolodny et al.””, assuming the seawater average
8"0 value of =1%0 (VSMOW) and +1%o (VSMOW) for greenhouse and icehouse climates, respectively. Conodont species diversity curve and major
bio-events are according to Fan et al™ 1. Great Ordovician Biodiversification Event; 2. End-Ordovician mass extinction; 3. Early Silurian radiation;
4. Middle to Late Devonian diversity decline; 5. Late Carboniferous-Early Permian biodiversification; 6. End-Permian mass extinction. Paleolatitude
is classified as middle latitude (58°-35°), mid-low latitude (35°-26°), and low latitude (26°-0°) according to Veizer et al.*!
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Oxygen Isotope Palaeothermometry of Conodont Apatite: A review
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Abstract: Conodonts are phosphatic fossils widely distributed in Cambrian to Triassic marine strata. Due to the ad-
vantage of well preservation, the oxygen isotope values of conodont apatite have been used to constrain coeval seawa-
ter temperature. In this context, we make a review of the development of oxygen isotope palaecothermometry, includ-
ing the aspects of biological features, geochemical fundamentals, and oxygen isotope measuring methods of conodont
apatite. We further summarize the three main factors that are critical for a quantitatively accurate reconstruction of the
paleotemperature in deep time, including the life habit of conodont animals, diagenetic alteration of oxygen isotopes,
and empirical formulas for paleotemperature value calculation based on phosphate oxygen isotopes. Presently, oxygen
isotope palaeothermometry of conodont apatite has been widely and successfully applied in reconstructions of the pa-
leo-oceanic temperature, living habit of conodont animals, and paleogeographic configurations, which have signifi-
cantly enhanced our understanding of deep-time paleoenvironmental and life evolution. In the future, the develop-
ment and application of this paleothermometer would be favored for more deep studies on the oxygen isotope fraction-
ation mechanism between conodont and coeval seawater, the ecology of key conodont animal species, evaluation of
diagenetic alteration, and full consideration of the paleogeographic background. Undoubtedly, oxygen isotope palaeo-
thermometry of conodont apatite will play an indispensable role in paleo-oceanic, paleo-environmental, and paleonto-
logical studies.
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