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Abstract

Calculating the temperatures of the seawater in geological times using the oxygen isotopic com-
positions of carbonate or phosphatic mineral such as skeletons of brachiopods or conodonts is one
of the main contents in research on evolutionary history of Earth’s system. In order to do it, the
oxygen isotopic composition, 5'°O of the ancient seawater in which the minerals formed must be
determined in advance. Because there is no good way to determine the oxygen isotopes of ancient
seawaters, they were generally artificially assumed. Since the assumed 8'°0 is not necessarily equal
to the actual values, the calculated paleotemperature is not necessarily equal to the real tempera-
ture.

To overcome this shortcoming, it is necessary to develop a new method to calculate the oxygen
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isotope composition of deep-time seawater. Udotea flabellum, a extant marine chlorophyta, needs
to live in water with a temperature range of 26-28°C, or it will die. The best water temperature is
27 °C to it. Here a Carboniferous phylloid algal reef in Guizhou, China is studied. According to
previous research, the phylloid alga in the reef belongs to the same group of organisms as today's
Udotea flabellum. So, the optimum water temperature for the phylloid alga is 27°C.

On the condition that the temperature of the ancient seawater and the oxygen isotope of the
carbonate minerals formed in the seawater are known, the 8'20 value of the seawater can be cal-
culated according to Craig’s formula, T =16.9 - 4.2 (5"0-5"%0y) +0.13 (3'%0-0'%0,)2. We col-
lected many fossil brachiopod shells from the thalloid algal reef, and measured the oxygen isotop-
ic compositions of two of them, which are -2.39%0 and 3.27%o (PDB). Givan that the temperature
of the seawater on the reef at that time is 27 °C and the oxygen isotope of the brachiopod shell is -
2.39%o (PDB), the oxygen isotope composition of the seawater on this Carboniferous reef is calcu-
lated to be -0.14%0 (PDB).
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Table 1 Oxygen isotopic compositions of samples from an Upper Carboniferous phylloid algal
reef in Guizhou, South China

Samples 8"°C (%o, PDB) 60 (%o, PDB)
Fibrous cements 5.75 -1.98
Brachiopod shell 1 5.38 -2.39
Brachiopod shell 2 5.42 -3.27
Phylloid algal fossil 5.1 3.78

*The test was performed using the MAT252 at Institute of Geology and Geophysics, Chinese
Academy of Sciences.
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