Green Gold: How Natural Plants Transform Mine Waste into Valuable Treasure

When most people look at an abandoned mine, they see piles of dust and rock, lifeless scars
left behind by years of digging. But what if those same piles held a secret solution to two big
challenges: cleaning the environment and recovering valuable metals? That’s exactly what this
research set out to explore in Limpopo’s Giyani Greenstone Belt, once home to bustling gold
mines but now scattered with toxic tailings dams.

Tailings are the leftover crushed rock and waste from mining, and they are far from harmless. At
the Klein Letaba tailings dam, these leftovers are laced with dangerous metals like lead,
arsenic, nickel, and cadmium, substances that can poison soil, water, and even people. The
problem does not disappear with time. In fact, these silent pollutants continue leaking into the
environment long after the mines shut down.

Instead of turning to expensive, heavy-duty machines or chemicals to clean them up, this study
explored a greener option: phytoremediation, a big word for a simple idea. It means using plants
as natural cleaners. Some plants have a remarkable ability to pull metals from the soil through
their roots, store them in their stems or leaves, and even stabilise contaminated areas so metals
do not spread further. Imagine plants acting like vacuum cleaners or filters, drawing toxins out of
the ground while still looking like ordinary patches of grass or shrubs.

To put this idea to the test, we collected soil and plant samples from Klein Letaba tailings dam,
focusing on 80 plants growing directly on the tailings dam. We also ran controlled potted plant
experiments at the South African National Biodiversity Institute (Thohoyandou Botanical Garden
Nursery), imitating tailings conditions in flower trays and watching how different plant species
responded over seven months.

Three dominant native plants stood out: Combretum imberbe (Leadwood tree), Cynodon
dactylon (Bermuda grass), and Sporobolus africanus (Rat’s tail grass). These species were not
just surviving in harsh, metal-rich soils, they were actively taking up metals. For example, the
roots of Combretum imberbe absorbed copper and zinc, while Sporobolus africanus pulled in
arsenic and chromium. Most of the metals stayed concentrated in the roots, suggesting these
plants act more like stabilisers, holding pollutants in place rather than spreading them into
above-ground parts. That is important for reducing risks of metals moving into the wider
environment.

But the story gets even more exciting when we consider the potential for phytomining. Some of
these plants, especially Combretum imberbe, showed the ability to accumulate economically
valuable metals like copper, zinc, and iron in their leaves and stems. These are not just
pollutants; they are industrial resources. With metals like nickel currently worth about $7.11 per
kilogram and copper at $4.83 per kilogram, harvesting plants could one day become a
small-scale way to reclaim metals while restoring damaged land. Imagine a system where
polluted mine waste is slowly cleaned up while also producing raw materials that can be
recycled back into the economy.



Our findings show that these unassuming native plants aren’t just survivors, they are silent
heroes with double potential: cleaning the land and unlocking economic value. Compared to
costly methods like digging up tailings or using harsh chemicals, phytoremediation is cheaper,
safer, and even visually pleasing. Instead of barren, toxic landscapes, we could see green
patches of life slowly healing the scars of mining.

Why does this matter beyond Klein Letaba? Because abandoned mine sites are not unique to
Limpopo, they are scattered across South Africa and the world. Communities living nearby often
face contaminated water, unsafe soils, and limited land for farming or development. By tapping
into the power of plants, we can move toward healthier ecosystems, safer communities, and
even new opportunities for livelihoods through phytomining.

This research is more than science; it is a vision for turning yesterday’s waste into tomorrow’s
resource. It shows us that the path to a cleaner, more sustainable future might just be rooted in
the ground beneath our feet.
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