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INTRODUCTION

METHODS

CONCLUSIONS

Stromatolites are critical evidence of the earliest traces of Determination of appropriate methods Across the eight methods used to extract REY+Th data from stro-
life on Earth, yet consensus has not yet been reached regarding To assess the best method of REY+Th extraction from stromatolites, eight different extraction methods matollltes,l N:jt.m A.C'd Vxlth HZOIZ was;he m.czjs.t effectwg n te;rTE\\s( O;h
the mechanisms by which stromatolites form. were used on five different stromatolite samples of varying age, level of microbial influence, TOC, and min- completely digesting the >aMPEs and providing a.con5|stent K
, L , , pattern across each sequential leach. This method is therefore recom-
Understanding the significance of Rare Earth Element eralogy. Samples were analyzed on a Neptune HR-ICP-MS at RSMAS, and an Element at Yale University: mended for future studies analyzing REY+Th data in stromatolites.
(La-Lu), Yttrium, and Thorium (REY + Th) records in stromato- - Hamelin Pool Stromatolites While lacer ablation was able to brovide the moct data boints of
lites may represent a breakthrough in the understanding of the » Bock Cay Stromatolites each of the methods. it is unclear whpether he o P
. . D , : : poxy present in these
processes by which stromatolites form and provide insight into + Bahamas Ooids , o samples impacted the fidelity of the results as there were high con-
the ancient depositional environments in which the stromato-  Two samples from the Ediacaran in China (LYJP-7-1 and N5P-59) centrations of REY+Th measured in the epoxy present in the samples.

lites formed. Hamelin Pool Stromatolites

This study had two main objectives:
: : Samples were drilled from a variety of the 16 different micro- ONGOING STUDIES
« Analyze and interpret previously collected REY data

analyzed by LA-ICP-MS and sequential leach analysis from fabrics found in Hamelin Pool stromatolites as defined by Hagan
modern and ancient stromatolites to determine the most et al,, (2015) within the stromatolites selected to represent each
effective method of extraction of the Hamelin Pool Stromatolite Provinces.

A sequential leach using Nitric Acid and H O, was performed
lected method of REY+Th extraction identified in the first on these samples, and they were analyzed on the Agilent 8900

objective to assess whether different morphologies across Triple Quadrupole ICP-M5

the eight Hamelin Pool Stromatolite Provinces display dif- Figure 2: A cartoon of one of the stromatolite heads used in this study, col-
ferent rare earth element patterns or-coded based on the microfabrics found within the head (Image is in Appen-

dix 1 from Hagan et al., 2015) minae Understanding the REY+Th patterns across different stromat-
olite morphologies has implications for understanding the signifi-

STUDY SITE RESULTS cance of REY+Th signatures collected from microbialites through-
out the geological record.

Using the recommended method of REY+Th extraction from
this study (Nitric Acid with H O,) seven stromatolite heads from
Hamelin Pool will be analyzed to determine the REY+Th patterns

 Analyze eight samples from Hamelin Pool using the se- of different microfabrics within modern stromatolites.

These samples have undergone the sequential leach process
and are currently being dried down on a hot plate, and will be
prepped for analysis as soon as they are completely dry.

Nitric Acid without H,O, Nitric Acid with H,O,
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The samples in this study were collected from Hamelin Pool- a

1.0 1.0

©
. . . . . - c
hypersaline basin in Shark Bay, Western Australia that contains the S8 ¢ ou
: : : : £ £ S o i3
highest concentration of modern stromatolites in the world : £ TS i
e, S5 ~ O w iy
. . . . 25 2% ST EW S5 |y
Suosaari et al,, (2015) defined the eight Stromatolite Provinces in SR - . SRR
in Hamelin Pool by distinct stromatolite morphological structures ¥ ! 3 \/ : $L i
. . : g5 g S
and shelf physiography, and this study used one representative 1 y 1 NG
stromatolite head from each of the provinces. - - | i o ,
- —] - —] © = ' o~ A g ® 1Y .
— 77 — 5 = *_g‘ 5 H 40 S LD ¥ 5o Figure 5: Samples from each step of the
% O PAUIRIEY SfI | 0.001 - 0.001 - 5 S ¥ M e 5 L 5 e sequential leach drying on the hot plate
& W | | la Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Tg m ,_,‘Sj% 0.1 _ == & a7 7 o YR \
. Faure West Faure Eaét‘ CE> % %% A ; == S ——— : _ b - | ' ’ Do ki '{:i;,,_,-f{; 4‘
o N £ 0.01 /e o iy ‘ N
. o o ° ° o . - QL £ 2 N7~ '. P’,‘ - 4 - A «‘
A ONmm “ Hydrochloric Acid with H,O, Acetic Acid with H,0O, 5 E’ 3 « " A0 | ool ‘ AC KN OW L E DG E M E NTS
B Hutchisoemn 1.0 10 ;_: = % o
£ . . . Special thanks to Dr. Amanda Oehlert for her guidance and support throughout my
g S 7o Figure 4: Laser ablation data for the Bahamas Ooids thesis, as well as Dr. Pourmand, Dr. Reid, and all of the other collaborators for their
§9 o1 g g 0 s.amplzs\;ldTEetrographl:)c images of the”s;mplml? IOCZ' 4 contributions to this project, and Colleen Brown and Sam Abelson for their guidance
Carbla 52 S 0o . . . . .
. o2 i tions +1h patterns above represent all data collected, an and moral support. A.O. acknowledges funding for this project provided by the
y £ = patterns below represent samples where the total REY+Th Agouron Institute of Geobiology
&t L E : . concentration was greater than or equal to 0.9ppm). Accord- '
e - Flagpole c 9. c s 0 . . . .
o \.\Q)omh ! g% 5o ing to Li et al., (2019), samples with a >REE concentration References
“"\m | , < -l > = >0.9ppm contain more reliable data and are better proxies for
N 0 : — 4 —a% Eeawatte)lr d.ata Fhan ijamples \l’f"th ch)vt\;er LOt?__I Conr::entrathlﬂS. Hagan, P. D. (2015). Internal Fabrics and Microbial Precipitation in the Stromatolites of Hamelin Pool, Western Australia (Doc
. 0.001 la Ce Pr Nd Sm Eu Gd Tb Dy Ho E Tm Yb Lu 0.001 la Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lt aser a . atIOn IS Made Comp !Cate . yt e aCt t at Samp eS. toral dissertatign, University OfM|am|)
are Spatla”y com |O|eX th ree'd|men5|0na”y, as well as by the in- Li, F, Webb, G. E., Algeo, T. J., Kershaw, S., Lu, C., Oehlert, A. M., ... & Tan, X. (2019). Modern carbonate ooids preserve ambient
Figure 1: Hamelin Pool in Western Australia, and the eight Stromatolite Provinces within Hamelin Figure 3: A comparison of four different methods of sequential leach timate juxtaposition of micrite, ooid cortices, ooid nuclei, and aqueous REE signatures. Chemical Geology, 509, 163-177.

Pool as defined by Suosaari et al,, 2015. (Image on the right is Figure 5.1 from Suosaari et al., 2015) from Bock Cay Stromatolites. epoxy within the sample. Suosaari, E. P. (2015). Stromatolite Provinces of Hamelin Pool, Western Australia (Doctoral dissertation, University of Miami).



