GDGTs in HSPDP Cores

Is there any hope for paleotemperature reconstruction?
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» Branched GDGTs — Methylation of branched
Tetraethers (MBT) paleothermometer

= Modern large, deep lakes tends to be
dominated by iso-GDGTs (especially in E Africa)

= Smaller, shallower lakes tends to be dominated
by brGDGTs
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WTK summary

« Concentrations of GDGTs vary
throughout the WTK core.

« The highest concentrations are found in
the interval from ca. 1.86-1.78; isoprenoid
GDGTs dominate in this interval.

« The rest of the core tends to be
dominated by brGDGTs; some distributions
are unlike modern lakes.

« At WTK, it seems feasible that
temperature variability recorded by iso-
and brGDGTs corresponds to glacial-
interglacial cycles, particularly in the older
part of the record.
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« Throughout much of the core GDGT concentrations are too low for paleo-temperature reconstruction
(particularly top part of core).

* In the N Awash core, from ~140-170 m depth, brGDGTs dominate. Reconstructed temperatures in this interval
hint at a climate signal... to be further investigated.
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Presentation Notes
So I’ll be talking about the progress we’ve made with the leaf wax biomarker proxies – I’ll first briefly go over the carbon and hydrogen isotope proxies, show some results, and then give an overview of where we all are with the sampling
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1 – Leaf waxes refers to the epicutilicar wax that plants produce to physically protect their leaves, as well as from evaporation, which is particularly important in the tropical heat.
2 – here’s an SEM image of the waxes and stomata, which are made up of hydrocarbon chains, and the ones we measure are the alkanes and alkanoic acids. This enables us to measure hydrogen and carbon isotopes.
3– the hydrogen isotopes, dD, found in these chains are dictated by the dD of the rain water that the plants use to photosynthesize and create the waxes. In the tropics, the dDprecip is controlled mainly by the amount effect, which says the more and more it rains, the more heavy isotopes are removed from the moisture source, and a more depleted or negative isotopic signal signifies heavier rainfall.


Past vegetation from leaf wax 613C
013C of leaf wax records C; vs. C, vegetation
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The carbon isotopes work a bit differently where d13C of wax records C3 versus C4 vegetation, which mainly distinguished between C3 trees, and C4 grasses.
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WTK leaf wax: 8D and 813C
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1. No change in mean 6D
or 613C through time

2. Amplitude variability
and periodicity
potentially modulated
by insolation

3. Interval of high
amplitude variation at
~1.75 Ma

Come see my poster for further
interpretation!
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So here are the hydrogen and carbon results from West Turkana along with insolation at 20 degrees north. The more depleted values for both hydrogen and carbon are wet or close canopy, while the more enriched values are drier grasses. Things to note from this work is that we see no trend in the amount of rainfall or vegetation, despite the lithological shift. The amplitude of variation and potentially the periodicities are potentially modulated by insolation, rather than a high latitude glacial-interglacial influence. Additionally, the interval of high variability around 1.75 Ma lines up nicely with other findings in the fossil record and global climate transitions. If you’d like to talk more about that or see some more convincing figures, come talk to me at my poster.


NAO leaf wax: oD
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1. No change in mean 6D
through time

2. Mean is ~50 %o more
depleted than WTK
(location, Pliocene vs.
Pleistocene)

3. Amplitude variability
similar to WTK
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Hot off the press we have developed a hydrogen record from Awash, although this is not complete, as we have only measured the NAO core above the first Basalt, we see some nice variation. There is also no trend in this record, like WTK, but the mean is much more depleted than in WTK, which could be due to it’s location in the highlands as well as its timing in the Pliocene, rather than the Pleistocene, which is thought to be wetter and warmer. The amplitude of variability is quite similar to WTK, and really no other analyses on this data have been done because I finished analyzing it yesterday.
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Current status of analyses
**Analytical budgets for WTK and NAO exhausted

West Turkana

Northern Awash

Tugen Hills

Lake Magadi

Olorgesailie

159 samples analyzed for 6D
177 samples analyzed for 6°C
~200 samples analyzed for GDGTs

Paper in draft form, to be
submitted — early 2017

92 samples analyzed for 6D

13 _
~200 samples analyzed for GDGTs ol gne| £ @eTmElEe = hkrr

Pilot samples did not yield lipids Need mud and money

Pilot analyses and resampling of
core —Spring
Complete analyses — Summer

20 pilot samples processed
GDGTs detected, need further evaluation

13 pilot samples analyzed for §13C (6D
needs further evaluation)
GDGTs detected, need further evaluation

Resampling of core — Spring
Complete 6°C analyses — Summer
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So to summarize the work that the organic geochemistry group has done, I’ve left it here in this table – talk about it if there’s time
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