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South Africa hosts the largest layered igneous intrusion and platinum-group element (PGE) repository in the world, the A | t : I M t h d
Bushveld Complex. Emplaced roughly 2.05 Ga within the Kaapvaal craton, the magma sources of this complex have been n a Y I C a e O S
widely debated (Richardson and Shirey, 2008). Although the magma itself is thought to be derived from the mantle,
previous isotopic analyses of oxygen, strontium, neodymium, and osmium suggest significant amounts of crustal
contamination. Measurements of non-zero A33S for Bushveld igneous rocks also suggest contamination (Penniston-
Dorland et al., 2008). Models to explain these anomalous isotopic signatures include contamination of magma upon
emplacement, sub-continental lithospheric mantle, and contamination of magma residing in a lower crustal staging
chamber (Shiffries & Rye, 1989; Richardson and Shirey, 2008; Harris et al., 2004). The juvenile mantle is thought to
possess a A33S signature of zero; however, only a small suite of mantle-derived samples has been investigated for
multiple sulfur isotopic composition. The Premier kimberlite pipe, located centrally within the Kaapvaal craton, hosts
numerous mantle xenoliths suitable for sulfur isotopic analysis.
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Premier kimberlite have a nonzero A>3S isotopic signature. Both elemental sulfur and sulfur from sulfide phases will be elevated A33S values in Bushveld igneous
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sulfur isotopic analysis. Bushveld Complex is still ambiguous, whether they 0°"S or emplacement of magma
are related to crustal contamination or partial (left) BSE image Sample ID Rock Type . -
*The mantle xenolith suite from Premier contains abundant melting of enriched mantle lithosphere, and of sample FRB . T The BHTV1.1 sample ‘that | had reduced and sent through to mass spectrometry yielded very similar resu.lt.s to those
garnet peridotites, lesser quantities of spinel peridotites, whether the complex was formed by intrusion and 1659 shows FRB 1656 Garnet harzburgite measured by Dr. Penniston-Dorland. These measurements demonstrate feasibility of the project; by acquiring isotope
igneous textured xenoliths with hydrous minerals, eclogite solidification of multiple pulses of magma or was pentlandite PHN 5239 Garnet harzburgite values from a standard, | ha\{e successfully shown that | can process samples all the way to mass spectrometry and
xenoliths, and common Cr-poor megacrysts (Gregoire et al., one open system through which magmas passed to (V‘THOW Sﬁar:)' FRB 1318 G obtain results that are consistent with previously measured values.
2005). the surface (Hatton & Sharpe, 1989; McCandless et i ong.W'td
al., 1999: Maier et al., 2000). Three models have p;::gs'sﬁsine FRB 1657* Garnet harzburgite Three xenolith samplgs have been cut and crushed-into fine pgwdgr, and 1 g of each sample has been rgduced using
*The most common types of xenoliths from the Premier been proposed to explain the anomalous (green star), ERB 1352 Garnet Iherzolite CRS . Each samplej Ylelded enough product for sgltable fluormathn and mass spec.trometry resu!ts. This not only
kimberlite are garnet and spinel harzburgites and garnet characteristics of the Bushveld, and are discussed in serpentine (blue : demonstrates feasibility of the project, but also indicates that there is enough sulfur in these xenoliths. These samples
lherzolites. a separate section. star), and iron FRB 1309* Garnet Iherzolite will be finished by the end of the semester, and the first collection of multiple sulfur isotope data will occur.
oxide (red star). FRB 1370 Phlogopite dunite
Scale bar of 20 .
— p um shown at FRB 1331.3 Spinel dunite C t IVI d I
20F e ST bottom left FRB 1375 Spinel-graphite- urren OdEIS

corner of image phlogopite harzburgite

FRB 1659* Spinel harzburgite
FRB 1655* Spinel harzburgite

Alkaline intrusions NORTHERN LIMB
*.*.*| Lebowa Granite Suite

>:7¢7| Rashoop Granophyre Suite \
Rustenburg Layered Suite Potgietersrus/Mokopane\) g
Rooiberg Group y
Transvaal Sequence

The Premier kimberlite is both spatially and
temporally associated with the Bushveld
Complex . The Premier kimberlite pipe
intrudes the Bushveld Complex in the south,
and the ages of the xenolith samples as
acquired from Re-Os depletion techniques
are about 2.05 billion years old,
approximately the same age as the Bushveld
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values, then this may imply mechanisms of recycling, such as
subduction of crust that contains the anomalous signature

First study on A33S of Premier xenoliths

Richardson & Shirey, 2008, Nature, 453, 910-913. By the end of the semester, | plan to fluorinate and send the three xenolith samples

that have already been reduced to mass spectrometry and collect multiple sulfur
isotope measurements. | will be working on mineral characterization, reading the
literature, and possibly work on my xenolith samples through mass spec over the
summer. | plan to have all 12 samples finished at some point next semester, so we
may then start working on sulfur extraction of eclogite xenoliths.
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