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RESULTS
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WHAT IS THWAITES GLACIER? ~~ g 1 T RESULTS AT A GLANCE... JGC17
* Thwaites Glacier is part of the West Antarctic Ice Sheet (WAIS), ‘, e T - . * Looking at the slides and completing 300-count analyses on them, * JGC17 had a consistent abundance of quartz down core at around 75%, but at
with Thwaites being the widest glacier on Earth at around 80km. oratre Cimump;’a:m W (e the overall results point towards typical marine environments 74-76 cmbst the abundance was observed to be ~90%. If we can extrapolate
* Thwaites is an area of interest for researchers with one reason i \xéea:::fwaw(c.m relative to the area — with a few exciting features in the mix. why there was a drastic change in the composition, maybe we can determine the
b€iﬂg its interaction with a water feature known as the o~ - 'l'.ITapping ¢ Overall, both cores observed OGC17 and I<CO8, partially) are environment needed to facilitate this Change_ <F1g 8)
Circumpolar Deepwater Curtent (CDW) which is a mass of . primarily quartz with variable amounts of lithics and volcanic * Looking to the CT scan for the core, the 74-76 cmbst section is particularly
warmer water that melts the ice from underneath. (Fig. 1) & - fragments. gravelly with higher pebble counts. (Fig. xx)
W//V RESEARCH THW /A /TES? Figure 1 — Antarci I ypasitional ensivonment and sediment core ypes (Conrtesy of Rebecsa Toten) . Neith'e?c core Was rich in biogenic components, which Wa§ | * Dissolved diatom also found in 94-96 cmbsf — diatoms can be radiocarbon dated
_ . . | . . surprising — this could be due to error in sample preparation with (Fig. 7)
* There is rapid negative change at Thwaites Glacier driven by JGC17 as they were rehydrated and had a fair amount of water on W Quartz = Lithics ® Biogenics
the CDW and other environmental factors. top of the sediment. However, when biogenic components were 0a
* Determining when the ice sheet lost contact with the sea floor E +Te m é seen, they were either spicules or dissolved diatoms. st
can aid in the creation of predictive models for the future e * The high quartz content is not surprising due to its relative robust o
behavior of WAIS and Thwaites. LTI T IT 1S ROUGHLY LB nature compared to the fragility of other minerals, such as clays Z:
* Lost ice mass is contributing to global sea-level rise, so the goal G': 22:%522 ‘;"JZ”:;E THE SIZE OF FLORIDA D ::;;.SMZ//: ﬂSGZiIE ., like mica’s. sa.as
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is to find out how much and in how long.
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WHY THESE CORES?

* The primary cores, KC08 and JGC17, were chosen due to
their proximal position to thwaites in the Amundsen Sea.
* KCO8 i1s from a deep trough — which means... (Fig. 1, 2)
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Figure 8 — Chart showing abundances in each core interval alongside CT scan (Rachel Clark) exhibiting the gravel-rich properties of the core.
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* JGC17 was collected from a seafloor high where = TS L D TREES TEE T e e .

researchers believe that Thwaites’” grounding line used to > - COCCO LITHOPHORES FOUND IN /(CO 8 ?
contact the sea floor. (Fig. 1, 2) SR e T S e SR AN L AR S S

* MC24 1s proximal to Pine Island Glacier? — where looking : ;
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* In the KCO8 core, from 280-282 cmbsf, we noticed a feature where there are too
many to be a metamorphic mineral, such as staurolite, the other possibility 1s
biogenic coccoliths? (Fig. 10)
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for tephra (volcanic fragments) in the smear slides will be S
us eful fOr 10 Oklﬂg at trace Clemeﬂt geo ChemiStry (from Figure 7 — Swmear slide from NBP1902-]GC17 with dissolved diatom, spicules, guartz, and other mineral/ lithic fragments

mineral phenocrysts) that could potentially be matched to a
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* Typically, these calcareous plated marine creatures are found 1n tropical to sub-

tropical environments... though they have been discovered around the Antarctic

: : L R source near by. o 160 -80° g 80 160 P 1 o ) e im0
5 . . - s eninsula and throughout Drake Passage. (Fig.
* KCO8 and JGC17 both have incomplete 210Pb datin
A socr brofiles. (Fig, 4) b S * Coccolithophortes can be used to date the core by using *C — but confirmation
<COE . . . . . . .
NC24 that these features are indeed blogemc coccoliths 1s needed.
Figure 2 — Map of Thwaites Glacier with relevant core sites labeled and superimposed Thwaites Glacier location above 30°

(WGS1984, South Pole Projection)
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JGC17 WHAT IS 27°Db DATING?

0
2R, EXCESS 20pb T * 2l0Pb dating is a method that is used to 55"
d Ctermiﬂe se dlmeﬂt a1C Cuml].lation rates 1n Figure 9 — Distribution of coccolithophores on Earth (Charalampopoulon et al.) Figure 10 — Potential Emiliana Huxleyi in plane and cross polarized light; notice the high relief features of the coccoliths when against the glass cover.
5 L
T bodies of water like lakes and oceans.
E * 'Typically, the accumulation rate can go back
J
P ~ around 100 years and we can extrapolate age N l U / N
o . .
b data from this, although this data can come
N back incomplete (Fig. 4).
* 2l0Pb is an element that is part of the #°U * Instead of looking to the standard dating method using *!’Pb, we can use the presence of biogenic components to date the cores.
20 radioactive decay series (Fig. 3). * What we understand about the Antarctic and variability in ice mass loss is continually changing.
| | : * All gamma ray spectroscopy analysis 1s * Sudden increases in quartz and lithics down core could be substantial data as it relates to a change in the glaciomarine environment.
0.01 . 1.0 : : :
, 01 , performed in house at the University of
Figure 4 — JGC17 210Pb decay profile, showing
Figure 3 — Shorthand decay to 210Pb in glaciomarine environments. abrupt stop in data retrieved. (Rachel Clark) Houston.
SMEAR SLIDES pmeraLFearue WHAT DOES IT LOOK LIKE? FU URE W )2/ ¢
* Preparation of the smear slides is crucial — the ; - — Vo [CAN/CS
i . . QUARTZ =" - £ g _ - -
sediment needs to be laid thin enough so 23 . ¥ = = A CK No Wl ED G EM EN TS
identifications of individual minerals can be made. — The next step in this research 1s to complete smear slide analysis for core MC24
. . ’ ] d < L o QL . . ’ . . .
* Using a 300-point count method, a scheme to Foneveafsusmeons | ORRET Y P JO T N - - W bave b 1 to look for tephra from hyaloclastite material that’s unique to subglacial volcanic
- - - - - : MINERALS 3 ) Em T e e RSL e 1s research would not have been possible i - - Titi
systematically identify minerals was devised (Fig. 6) so A ) TR sy 1A SN . p activity and allows for rigorous dating capabilities.
. . . : ‘ —— without the Office of Undergraduate Research
* Relying on typical petrographic knowledge can be
. . and the Summer Undergraduate Research
deceiving as these grains can be larger than 30pm COAL FRAGMENTS p SURE with th it of Tuli
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and reflect light differently — so, looking at relief S ( ) b J
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and cleavage 1s more helpful in some cases, C i £ the Wellner Lab
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especially with differentiating quartz from lithic cme ’
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ragments. ( lg' ) — I Balsam, William L., Mccoy Jr., FW. (1987) Atlantic sediments: glacial/interglacial comparisons. Paleoceanography and
* Looking at the samples through cross polarized o Paleoclimatology, 2, 531-542.
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Figure 6 — Point count retrieval scheme Figure 5 — Diagram showing the features seen in KCO8 and J[GC17 core smear slides




