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Jack Hills Zircons

General Information About Zircon

Zircon is often located in some metamorphic rocks and numerous igneous rocks as small gemstones. This element is widely disseminated in rocks and rarely occurs in small quantities within igneous and metamorphic rocks (Hoskin & Schaltegger, 2003). Due to its great hardness, it can also be located as alluvial grains in some sedimentary rocks. When the crystals are large enough, zircon, which has a high refraction index, is frequently used as a gemstone. Zircon is also used in geology to radiometrically date zircon-bearing rocks.

Currently, Zircon is considered to be the oldest mineral across the globe. Researchers have dated zircon quartzes from Southwestern Australia, particularly the Jack Hills area to approximately 4 billion years old (Dunham, 2014). The chemical composition of this element is ZrSiO4 and its crystal structure is tetragonal. Zircon occurs in multiple colors and has a brightness that is almost similar to that of a diamond. Besides being present in some sedimentary rocks, zircon is also present in clastic elements and most soils. Sediments that contain zircon are usually mined and the recovered element is utilized to produce zirconium dioxide and zirconium metal. These materials are used in various industrial processes and manufactured products.
Resources for Zircon

Zircon stone is often found in igneous, sedimentary, and metamorphic rocks. Apart from rocks, another resource for zircon includes alluvial gravels and beach sands. Zircon stone is mainly found and mined in Australia. Indian Bureau of Mines (2020) outlines that Australia produces approximately 35% of the global zircon. Most of Australia’s zircon is mined from heavy mineral sand deposits in Victoria and Western Australia. Apart from Australia being the largest zircon producer, South Africa follows closely at around 25% of the world’s output (Indian Bureau of Mines, 2020) Another major resource of high-quality zircon is alluvial deposits from the alkaline basalts in New South Wales, Tasmania, and Queensland. Additionally, zircon is also mined in other countries including Brazil, India, Sri Lanka, Cambodia, and Thailand, among others. Moreover, zircon also occurs in Quebec in large crystals and forms an essential part of southern Norway’s syenite.
Chemical Composition of Zircon


Zircon is a naturally occurring element, chemically referred to as zirconium silicate with a chemical composition of ZrSiO4. This material is relatively hard and has a 6-7.5 Mohs hardness. Zircon also has a high refractive index of 1.92 and high dispersion of 0.039. This mineral has a high specific gravity that lies between 4.2 to 4.86. All these properties make zircon an excellent choice for utilization in a variety of applications.
History and Importance of Zircon


With a history of more than 4.4 billion years, zircon is the planet's oldest material. It occurs often in the majority of sand and sedimentary deposits, metamorphic rocks, and solidified magma, all of which are parts of the earth's crust (Hoskin & Schaltegger, 2003). For hundreds of years, river deposits in Sri Lanka, Cambodia, Myanmar, and Vietnam have produced gem-grade zircon. Additionally, the Bible makes reference to zircons, and in a Hindu legend, a god is given green zircon leaves as a gift. Martin Heinrich Klaproth, a chemist, made the discovery of zirconium in 1789, while he was examining the chemical makeup of zircon. Then, in 1824, Jacob Berzelius separated this metal from zircon. Due to its popularity during the period, blue zircon can be found in numerous pieces of English estate jewelry from the 1880s. Zircon, however, was occasionally fraudulently substituted for diamond during the early 1900s, leading to the gemstone's reputation as an "imitation" gemstone. At Byron Bay in New South Wales, zircon-containing mineral sands were first mined in Australia in 1934. The sand mining sector subsequently grew along the coastline up until Fraser Island in Queensland. In Western Australia, further mineral sand deposits were found in the 1970s and 1980s. It is currently recognized that there are mineral sand deposits in all the Australian states and the Northern Territory.

Zircon and its byproducts are important for their applications in various industries. One of the industries that significantly utilizes zircon is the ceramic industry. Approximately 54% of the total zircon produced across the globe is utilized in the form of finely grounded dust for manufacturing purposes. Also, a significant amount of zircon is utilized in the foundry industry in sand and casting as well as in refractory applications and mold casting in die-cast processes (Asuquo et al., 2013). The majority of the zirconium used in the ceramics sector is applied to create ceramic bodies, varnishes, frits, enamels, and pigments that are applied to decorate conventional ceramics. Additionally, it serves as an opacifier in conventional ceramics to increase their brightness and whiteness. Zircon is also significant since it is frequently utilized in the production of tiles in a variety of ceramic industries. Additionally, Zircon is important as it is used as a gemstone. It has been utilized as a gemstone for a very long time for its very high refractive index and dispersion properties.
Jack Hill Zircon: Why It’s Important


 As outlined, zircon is among the oldest elements to be discovered worldwide. Mogk et al. (2007) outline that Jack Hills zircons are important because they provide information outlining that they melted from an earlier rock that interacted with cold water and had been to the earth’s surface. They also provide information that continental crust could have been forming very early in the history of the earth and that tectonic processes were in operation as well. The implications associated with these zircons are profound including the presence of oceans and life very early in the history of the earth.

How do They Identify Jack Hill Zircons?

Jack Hill zircons are identified using atom-probe tomography and secondary-ion mass spectrometry. Dunham (2014) outlines that the use of atom-probe tomography together with secondary-ion mass spectrometry can precisely establish the thermal history and age of a zircon. This is because the outlined technique allows scientists to determine the weight of individual lead atoms in the material. For Jack Hill zircons, the lead atoms are clumped together and not randomly distributed.
The Geochronological and Geochemical Study of Zircon (3900-4200 Ma)


An Australian scientific team investigating rocks used Australian zircons buried in the rocks to determine the age and history of the rocks (Wang & Wilde, 2018). They discovered proof that the crust of the earth initially developed no less than 4 billion years ago. To determine when zircons were generated, scientists examined the atoms within them. Uranium, a radioactive element that is the clock inside the zircon, transforms into lead over time. Although zircon crystals are very small, they are significantly resistant to geological processes, including metamorphism and erosion, and as a result, they can survive these processes and the clock continues to tick. Zircon provides evidence for the cooling of the earth and becoming livable and besides that, this mineral portrays how the crust of the earth formed during the geologic ages of the planet. 
Ages of Jack Hills Zircon


The oldest earthen materials discovered so far are the zircons from Jack Hills. These detrital grains are from a unit of quartzite and metaconglomerate in Western Australia, and they range in age from 4.0 to 4.4 Ga, with one grain dated to 4.4 Ga (Ge et al., 2018). Building on prior research that utilized lead elements to date the zircons from Australia and identifies them as the first minerals of the crust of the earth, the current study by Bell et al. (2015) reveals that zircon minerals from Jack Hills area in Australia formed over 4 billion years ago. 
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