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PROJECT OBJECTIVES



To correlate the carbon isotopic composition of periplatform sediments
from globally disparate locations.
To ascertain the veracity of carbon isotopic archives in the ancient
record using Modern and Neogene strata.

PROJECT RATIONALE
Platform-derived sediments are the major sedimentary archive of the early
history of the Earth (> 200 Ma). Many studies have used the carbon isotopic
composition (13C) of such sediments for correlative purposes as well as a
means of understanding the global carbon cycle (Halverson et al., 2007;
Husson et al., 2015; Swanson-Hysell et al., 2010). However, in order to
understand the mechanisms operating to affect such variations, studies are
necessary on Modern and Neogene sediments so that any changes related to
processes such as diagenesis and source can be properly understood (Swart
and Eberli, 2005; Swart et al., 2009). Such studies have suggested that
periplatform sediments over the past 10 Myrs do not record the 13C values of
open oceanic dissolved inorganic carbon (DIC), but rather reflect the varying
input from platform-derived sediments relative to oceanic sediments. In this
study, we intend to investigate 13C values in carbonates from widely separated
carbonate platforms in order to ascertain whether the patterns documented in
sediments over the past 10 Myr are also present in older portions of the record.
SCOPE OF WORK

Leg 166 of the Ocean Drilling Program drilled seven sites along two transects
along the western margin of the Bahamas. The geochemical records in these
cores have already been investigated in a number of studies (Higgins et al.,
2018; Swart, 2008; Swart and Eberli, 2005). In addition to the Bahamas, we
have material from the Nicaraguan Rise (ODP Site 1000)(Sigurdsson et al.,
1997) and from the Maldives (IODP Sites U1466-U1471) (Betzler et al., 2016).
We have already analyzed Sites 1000 and U1467 at high resolution and made
a tentative correlation with Site 1006. This correlation, shown in Figure 1,
appears to show striking similarities between the isotopic profile at each site.
The upper 5 Myrs of each record shows a trend towards more positive values,
a pattern previously interpreted as reflecting the influence of sedimentation
from adjacent shallow-water carbonate platforms (Swart, 2008; Swart and
Eberli, 2005). In the older portion of the record (> 5 Ma), the sediments may
be more influenced by pelagic sedimentation, perhaps recording global
changes in the 13C values of oceanic DIC. Evidence for this interpretation is
given by the remarkably similar variations in the 13C values between the three
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Figure 1: Changes in the 13C of the carbonate component in three cores from
Bahamas, Maldives, and Nicaraguan Rise. The Monterey event (Berger and
Vincent, 1986; Woodruff and Savin, 1991), an increase in the 13C values
between 13 and 17Ma, is seen in Site 1000 and U1466.

sites despite their wide geographical separation. Slight differences between
the records may be a result of inconsistencies in the sedimentation rate at
each site and these discrepancies will be investigated during the course of this
study.
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We will also analyze the 13C values of the organic material from these cores
and correlate these values with the values of the carbonates and between
cores. One early indication that there may be a global signal in the older
portions of these records is the observation of what appears to be a broad
increase in the 13C values in all three cores between 13 and 17 Ma which may
represent the Monterey carbon anomaly. The Monterey carbon isotopic
anomaly is a series of six maxima in the 13C values between approximately
13 and 17 Ma, first recognized by Woodruff and Savin (1991). While Mutti
(2000) has previously suggested that this anomaly could be recognized in Site
1000, it has not been seen in either the Bahamas or the Indian Ocean. Figure
2 shows a close up of the C isotopic record from U1466 between 10 and 20 Ma
and possibly the six cycles in the 13C values can be seen in the record.
SIGNIFICANCE

The record of 13C values from periplatform sediments has been widely used,
both for stratigraphic purposes and to reconstruct the global carbon cycle
(Hayes et al., 1999). The proposed work will help ascertain the veracity of
such archives in the ancient record.
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Figure 2: Carbon isotopic composition of sediments from Site U1466 between 10
and 20 Ma. The broad increase in 13C values denotes the position of the Monterey
anomaly. Within the anomaly there have been six C isotopic anomalies identified.
53

REFERENCES
Berger, W. H., and E. Vincent, 1986, Deep-sea carbonates: Reading the carbon-isotope signal:
Geologische Rundschau, v. 75, p. 249-269.
Betzler, C., G. P. Eberli, C. Zarkian, and Shipboard Scientific Party, 2016, Proceedings of the
Initial Results of Expedition 359, College Station, IODP.
Halverson, G. P., A. C. Maloof, D. P. Schrag, F. O. Dudas, and M. Hurtgen, 2007, Stratigraphy
and geochemistry of a ca 800 Ma negative carbon isotope interval in northeastern Svalbard:
Chemical Geology, v. 237, p. 5-27.
Hayes, J. M., H. Strauss, and A. J. Kaufman, 1999, The abundance of 13C in marine organic
matter and isotopic fractionation in the global biogeochemical cycle of carbon during the past
800 Ma: Chemical Geology, v. 161, p. 103-125.
Higgins, J., C. L. Blättler, E. A. Lundstrom, D. P. Santiago-Ramos, A. A. Akhtar, A.S.CrügerAhm, O. Bialik, C. Holmden, H. Bradbury, S.T. Murray, and P. K. Swart, 2018, Mineralogy,
early marine diagenesis, and the chemistry of shallow water carbonate sediments:
Geochimica et Cosmochimica Acta, v. 220, p. 512-534.
Husson, J. M., J. A. Higgins, A. C. Maloof, and B. Schoene, 2015, Ca and Mg isotope constraints
on the origin of Earth's deepest 13C excursion: Geochimica et Cosmochimica Acta, v. 160,
p. 243-266.
Sigurdsson, H., R. M. Leckie, and G. D. Acton, et al., eds., 1997, Proc. ODP, Init. Repts, v. 165:
College Station, Ocean Drilling Program.
Swanson-Hysell, N. L., C. V. Rose, C. C. Calmet, G. P. Halverson, M. T. Hurtgen, and A. C.
Maloof, 2010, Cryogenian glaciation and the onset of carbon-isotope decoupling: Science, v.
328, p. 608-611.
Swart, P. K., 2008, Global synchronous changes in the carbon isotopic composition of carbonate
sediments unrelated to changes in the global carbon cycle: Proceedings of the National
Academy of Science, v. 105, p. 13741-13745.
Swart, P. K., and G. P. Eberli, 2005, The nature of the 13C of periplatform sediments:
Implications for stratigraphy and the global carbon cycle: Sedimentary Geology, v. 175, p.
115-130.
Swart, P. K., J. J. Reijmer, and R. Otto, 2009, A reevaluation of facies on Great Bahama Bank
II: Variations in the 13C, 18O and mineralogy of surface sediments, in P. K. Swart, G. P.
Eberli, and J. A. McKenzie, eds., Perspectives in Carbonate Geology: A Tribute to the Career
of Robert Nathan Ginsburg, IAS Special Publication, v. 41: Oxford, Wiley-Blackwell, p. 4760.
Woodruff, F., and S. M. Savin, 1991, Mid-Miocene isotope stratigraphy in the deep sea: High
resolution correlations, paleoclimatic cycles, and sediment preservation Paleoceanography,
v. 6, p. 755-806.

54

