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Perspectives in stable isotopic analyses and paleoceanography of
Quaternary shallow-water carbonates

Saburo Sakai”

U Institute for Research on Earth Evolution (IFREE), Japan Agency for

Marine-Earth Science and Technology

2-15 Natsushima-cho, Yokosuka, Kanagawa 237-0061, Japan

The oxygen and carbon isotopic composition of shallow-water carbonates and their fossil
components can be important tools for understanding Quaternary paleoceanographic conditions
of marginal seas, including coral reef regions. However, recent paleoceanographic studies using
isotopes have been based on pelagic or hemipelagic sediments because the originald *O and
d “C values of shallow-water carbonates are normally altered by post-depositional diagenesis.
This study shows that marginal- to open- ocean isotopic signals can be preserved in carefully
cleaned low-Mg calcitic planktic foraminifers of shallow-water carbonates, even when the iso-
topic values of the carbonate host rock have been altered by meteoric fluids and subaerial expo-
sure. Subsequently, the downcored O change of planktic foraminifers in Pleistocene shallow-
water carbonates (the Ryukyu Group) can be used for the oxygen isotope stratigraphy. By com-
parison, whole-rock measurements provide information that records the diagenetic signals,
such as negatived *C spikes indicating horizons of subaerial exposure.

Key words: Shallow-marine carbonate, **0;5 **C; Planktic foraminifer; Diagenesis
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Figll  Lithostratigraphy and depth plots ofd *C
values of whole-rock samples of the carbon-
ates within boreholes CR-7 and CR-13
(modified from Sakai, 2003). Negative ex-
curions ofd *C values occur immediately
below three subaerial exposure surfaces in
core CR-13 (103 in columnar section),
whereas no subaerial exposure surfaces as-
sociated with negative excursions have

been identified in core CR-7.
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cleaned planktic foraminifers Globigerinoi-
des sacculifer without “sac” (core CR-7),
and Globorotalia inflata (core CR-13). De-
pletedd *C andd *O values of whole-rock
samples from the Ryukyu Group indicate
meteoric diagenetic alteration, whereas
carefully cleaned low-Mg calcitic planktic
foraminifers retain their original isotopic
composition (Sakai, 2003).
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Figtll Scanning electron photomicrographs of
present-day and Pleistocene Globorotalia
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day specimens from offshore of Miyako Is-
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ments (samples from 17.300 17.32 m below
sea floor in core CR-13).
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Figtd a, b) Oxygen isotopic, biostratigraphic,

magnetostratigraphic, and isochronologic
framework vs. depth in cores CR-7 (a) and
CR-13 (b). Vertical lines and dashed lines
indicate the positions of stage boundaries
and unconformities, respectively. Stage
boundaries were identified by interpolating
between recognizable maximum and mini-
mum isotopic values. ¢ )& O records (av-
erage of 10-15 individuals per plotted data-
point) from cores CR-7 (G. sacculifer) CR-
13 (G. inflata) and ODP Site 806 (G. saccu-
lifer) vs. age. Dotted line in Fig(® c repre-
sents the Holocene value (oxygen isotope
stage 1) of surface sediment offshore of Mi-
yako Island. Note that regression curve in
Fig. 6 ¢ shows a gradual shift to a lighter
value from 0.9 Ma to 0.6 Ma. Data are from
Sakai (2003).
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Tabled Age constraints on carbonates within boregholes CR-7 and CR-13 based
on calcareous nannofossil biostratigraphy and magnetostratigraphy.
Depth (Meters below the
Core ground surface or sea Datum Reference Ages (Ma)
floor)
CR-7 24.00 LAD Globorotalia tosaensis Nakagawa et al. (1992), 0.65
Sakai and Kano (2001)
0.889+0.02
CR-7 38.90 LAD Reticulofenestra asanoi Honda et al. (1993) 5
1.045+0.02
CR-7 40.10 FAD Gephyrocapsa pallarera Honda et al. (1993) 5
0.790+0.00
CR-13 21.80 Brunhes/Matuyama boundary Sakai (2003) 5
0.992+0.01
CR-13 31.00 top of Jaramillo event Sakai (2003) 0
0.889+0.02
CR-13 33.50 LAD Reticulofenestra asanoi Honda et al. (1993) 5
1.045+0.02
CR-13 35.60 FAD Gephyrocapsa pallarera Honda et al. (1993) 5

The ages are based on Berger et al. (1994) and Berggren et al. (1995). LAD. Last appearance datum, FAD. First

appearance datum.
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