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Evaluating Ocean Oxygenation: A Redox Study of Middle Ordovician Carbonates
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Introduction Results

The Paleozoic Era contains two significant biological radiations, although the cause

of these ‘explosions’ remains elusive. The Great Ordovician Biodiversification a YiCarbonate %4TOC 513¢ U Concentratione I

Event (GOBE) occurred some 40 million years after the Cambrian Explosion of Average Std. Dev Offset
animals, replacing the earlier faunas with a wide variety of suspension feeders and j 13C urea

pelagic animals. Middle Ordovician carbonates near Strasburg, Virginia, preserve canburg 7 : '

the steep onset of the GOBE and consist of organic-rich limestones and shales from o0,C urea

supratidal to deep subtidal and continental slope depositional environments. This “

Figure 9. The uncertainties for uranium concentrations are reported as relative
standard deviation (RSD) and was determined to be 3.77% for this analytical
session, which 1s a favorable result. If the RSD 1s high, 1t typically means that the

study aims to use carbonate redox proxies to explore changes in marine oxidation
states as a possible cause of the GOBE.
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> | ICP-MS 1nstrument had trouble distinguishing the sample from the background
P1e |5 _ \ noise and thus could not get a clean measurement. The average 6!°C composition
o0 2 - NewMaer [T \ for 13 urea samples run during the analytical session on the GSMS was -34.07%o
w0 & |5 g \\ Figure 4,5,6. Figure 4 (top left) shows a view of the (true value 1s -29.39%0) with a standard deviation of 0.03%o0 and the abundance was

5 i A ’ I contact between the Beekmantown dolomite and the 20.00 wt% (true value is 20 wt%) with a standard deviation of 1.32 wt%.
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. i f i \_ e v v o /| (top right) shows a roadside view of the New Market Conclusion
| ' | and Lincolnshire. The formations are separated by o . . . _
500 495 490 485 480 475 470 465 460 455 450 445 Figure 3. Chemostratigraphic plot showing the correlations between 58°C, an unconformity, highlighted by a red line. Figure 6 The preliminary geochemical data characterized these samples with low uranium
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Figure 1. An illustration of the GOBE with a focus on the reef, plankton, and benthic communities. The carbonate content in ten carbonate samples ranged from 78.13% to 99.75%, with and nodular carbonate beds that make up the observed in numerous carbonate Platforms during the Middle Ordovician (Edwards,
SPICE event is a notable positive carbon isotope excursion in the late Cambrian Period. The purple stars an average of 95.56+£6.09% (1o). Total organic carbon values in ten carbonate Edinburg Formation. Overall, the successions 2019.)1 Euture carbona.te carbon 1S0t0pe data,. ﬁf‘)_m the new sample set, have .the
represent data compiled by Kroger & Lintulaakso (2017) and presented by Servais & Harper (2018). samples ranged from 0.013% to 0.998%, with an average of 0.22+0.29% (16). displayed features consistent with deepening waters pOSSlblllty Of. reﬂectmg the 1\/[113ddle Dar.rlwﬂlan Isc?toplc Carbon EXCUI'S?OII
Carbon isotope values from ten organic carbon residue samples ranged from - and increasing erosion, potentially driven by tectonic (MDICE), which is a positive 5. C excursion. Assuming the low OGSO
Hvoothesis 26.73% to -29.31%, with an average of -28.48+£0.87% (1o). Uranium activity. All these photos were taken at Battlefield measurement.s are correct, crushing extra amount of carl?onate should provide
YD concentrations in seven carbonate samples ranged from 0.063 ppm to 0.351 Road in spring 2025 when 19 additional samples enoqgh uranium (300 ng) for the Neptune Plus ICPTMS 1Isotope measur.ement.s.
<) Null hypothesis: Redox states in carbonate proxies show no change in marine ppm, with an average ot 0.149+0.106 (1o). were collected to provide better insight. Addl.tlonally, a recent trip was made. o collect add1t1opa1 samples, which will
. . .. . . provide better 1nsight into the geochemistry of the underlying Beekmantown Group
oxygen levels in the Middle Ordovician relative to times before and after the event. i and the Edinburg Formation that extends far above the initial sampling interval
7 . . s . . 738 . . . . o . . *
MS%%legﬂ;mg. hypotheses. Mrarg.le c;xglgjen le(;fels 1ntcrejased (];r detcreaseq in the Figure 7. A plot of 0-°°U, from the oggf known stgdy of.uramum 1sotopes assomateq with / g \ These samples have already gone through sample preparation and are in the process
1ddle Ordovician oceans as indicated by redox states in carbonate proxies. Fhe GOBE, revealed more negative 0-°°U compos1t1or.15 n carbogates from Swed.en 1.n the § §m é § ,SC’, S of being analyzed for 83C_,,, 8'%0, and uranium concentrations. From now until
1nterYa1 b.efore and at the onset of the .GOB.E .(dls.playec.l with a yellow highlight). Bng 8SE ) fall, all 30 samples will continue to be prepared for instrument measurements, with
Methods Uramum .1sotop ¢ values dre nore negative, indicating WldeSP read anoxia befqre an | 183 %ﬁ § = -08 06 -04 -02 0 0.2 a focus on REEs and 6%°3U analysis. The study is on track to provide updated
increase in 828U and oxic conditions. (Rey et al., 2022). This may thus explain the | |cosa353 ' ' ' ' ' information by the fall and finish measurements throughout the following semester.
. — unusually low uranium concentrations in my sample suite due to the depletion of uranium 2
( 30 Ca";‘;""tc >—>< v >—>€’;‘: a“di"g‘ss “;5 in anoxic environments. My study will capture the peak of the GOBE which is not E‘g BTN rer
sampiles O S1aDs§s Uuers Lavopo . . ™ i -
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