Mid-Holocene Climate Reconstructions from Kiritimati Coral Records
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Intr()ducti()n . Kiritimati mean coral d180 Results
The geochemlstry of coral §keletons are powerful tools for studying pa.st High resolution records Figure 5 provides an example of a high-resolution 6'°0O record from
climate changes in the tropical oceans hundreds to thousands of years in Bulk records Kiritimati coral X15¢c-21-22, a 5,165 year-old coral. The x-axis indicates
the p ast. Specifically, the OXygen 1sotope composition (87°0) of the c?o.ral z 5 the millimeter drilled on the growth transect and the y-axis indicates the
aragoplte (CaCO;) can provide records of temperature and salinity g ° o ° . ¢ 0!%0 value (the less negative, the cooler and drier the conditions).
variations. This research project focuses on coral § A & _ % @% Analyzing this type of high-resolution data 1s one important way to screen
reconstructions from a remote island in § -4.5 Q QAO . .ﬁ> A% € i@l *3 for diagenesis. Typically, outliers in the data indicate diagenesis, or
- the central equatorial Pacific Ocean S A AA ave ’ secondary alteration. Jumps 1n consistent data could indicate an ENSO
(Kiritimati Island) during the mid- ® B A, ® @ event.
Holocene (~6,000 years ago). This area 1s = 4 " A -
important to study because this 1s where ' ) The 6'30 data from the coral in figure 5 shows typical seasonal and year-
# El Nino-Southern Oscillation (ENSO; a to-year variability, indicating no compelling evidence for diagenetic
. major mode of climate variability) events 3.2 alteration. However, the coral data will need to be compared with other
SRR - operate and where the ENSO signal 1s 7000 6000 5000 4000Age (y?:%%()) 2000 1000 0 ~1000 coral records in the Holocene data set to completely screen for diagenesis.
AT S e largest. During warm El Nino events, the
Flgure 1) B‘e'ek‘:h at K1r1t1mat1\Islan‘ Io(cein btecorn}elsl ngmer andt frehsher at Figure 3: Mean coral 6'%0 from Kiritimati over the last 6,500 years. y ?g\cl)i(:ﬁctraunning mean X195¢-21-22 (d180)
Iritimati, wnile the opposite happens e Warmer and wetter
during cool La Nina events. 48 3
Kiritimati coral records indicate that mean coral 6'%0 was more isotopically § 4.6
enriched (i.e., higher 60 values) going back in time, indicating that the e S e e B 5iuc: Winters > a
mean state of the tropical Pacific was cooler and/or drier in the mid- A A ey =
Holocene relative to the present (Fig. 3). Previous studies have e |
demonstrated that ENSO events were weaker and/or less frequent in this -4.0 Coolor and drier
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region during the mid-Holocene (Grothe et al., 2019). However, there 1s| | Figure 4 : Left:
uncertainty in these mean climate reconstructions due to coral-to-coral| | coral slab with
variations in mean coral §!80 values (Fig. 3). These coral-to-coral variations| | drilling along
can arise from a range of sources, including changes in coral growth rate, growth transect. ==

' : : : Right: X-Ray of =
secondary alteration of the coral skeleton after it was formed (diagenetic .

. . .y . . coral with age
alteration), and climate variations. Also, there 1s a difference between the model
bulk records and the high-resolution records. Namely, the bulk records
show there 1s less coral to coral variability in the mid-Holocene compared
to other time periods, while the high-resolution records do not show this.

Transect depth

Figure 5: High resolution oxygen isotope data from coral X15¢-21-22.

Conclusions and Next Steps

We have now rerun 10 bulk records from the mid-Holocene at high
resolution. Based on our 1nitial analyses, we have not observed compelling
evidence for diagenesis as the source of the low inter-coral variability in
mean coral 620 values during the mid-Holocene. However, we will

Composited SST and rainfall anomalies (1972-73, 1982-83, 1997-98) complete other screening tests for diagenesis, including looking for the
| | ] | |

Figure 2: Map _M Kiritinl1ati-l~-~ a8 Vv ' ﬁ\l\b_ z i/r;sence of §ec0ndary aragonite needles and calcite in Scanning Electron
of ENSO _%”\ <Z_ |~ | | The bulk sampling techmque con51sts of drlllmg along the growth axis in {CTOSLOPE HTHABES.
years. Contours .50 | |one continuous sweep, homogenizing the powder. . . . . .
are the 0 K& o — | o . . In the coming months, I will be analyzing additional corals from the mid-
. ;/g m \ : Drilling for high resolution data: . . . . .
anomalies T2 o~ ‘ - . . . : Holocene at high resolution to further this analysis. I am hoping to rerun 3
associated with q\J - | |* First, the coral 1s slabbed along the maximum growth axis and the best . . . :
20S ¥ _ . . . ; additional coral records from the mid-Holocene at high resolution. To
ENSO events 1 -~ , transect 1s determined, through looking at growth (banding) patterns. . . e
(orecipitat —t = = e Hieh resolution sampline requires usine a small drill to collect samples further evaluate diagenesis as the source of low coral-to-coral variability in
preCipitation 240W 210W 180 150W 120W 90W & Satpiiis 1eq 5 P the mid-Holocene, I will analyze the effect of coral growth rate on mean
and sea surface — T millimeter by millimeter along the growth transect. -
. . : 0'°0.
temperature). 3 2 0 1 2 3 * 100-200 micrograms of coral powder are analyzed on an isotope ratio
deg C mass spectrometer to determine the ratio of oxygen 1sotopes.
For my project, I am trying to 1dentify the source of the low coral-to-coral .Scr(e)ebmnrg for;i(;agznle >15: ot data. Took for laree chanees in References
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* Investigate X-Ray images of coral slabs. (Figure 4)




