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Acacia mangium seedlings were planted in three soil types spanning a gradient between highly infertile soils and 
freshly crushed basalt rock powder, which provides slow release of minerals essential for plant growth, including 
essential elements not included in most chemical fertilizers. The growth rate of the trees was followed for 5 years. 
Seedlings growing in basalt powder grew 2.17 times taller than in local soils. This corresponds to a tree allometric 
surface area 4.71 times higher and a volume (or biomass) 10.22 times higher than on local soils. Trees on basalt had 
noticeably more leaves and branches, and darker colored leaves. Basalt powder was enriched in phosphorus, 
potassium, calcium, magnesium, manganese, iron, and zinc, but was not appreciably different in pH, organic matter, 
copper, aluminum, or nitrogen than local soils. These results indicate that highly infertile tropical soils can be made 
productive with rock powder minerals alone. Benefits depend on local soil fertility and nutrient element deficiencies, 
the specific mineral needs of each plant, and climate. Even more promising results would be expected if biochar, 
organic carbon, or nitrogen were also added. A wide variety of rock powders of many kinds are available in most 
locations needing environmental restoration and soil fertility enhancement for forestry or agriculture. Studies with a 
wide range of plants, soils, rock powders, biochar, nitrogen, and climate regimes are needed to optimize the 
productivity and carbon storage benefits and minimize the cost for large-scale applications.   
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CO2, sea level, temperature, water, soil, agriculture, forestry, and fisheries cannot become sustainable at safe levels 
without restoring integrated biogeochemical functioning of global ecosystems. Large-scale restoration of degraded 
habitats is the only viable option: so little intact wild habitats remain that strict conservation is totally inadequate. 
Merida temperatures have risen for 170 years: minimum temperatures are now where the maxima were! This is only 
the start of much larger future changes unless we restore global ecosystems to stabilize our planet’s critical life 
support systems. Restoration is completely missing from the UN Framework Convention on Climate Change 
negotiations, and continued failure guarantees runaway climate change. The long-term equilibrium sea level for 
TODAY’S CO2 levels is 23 m (75 feet) above today’s sealevel (Merida elevation is 9 m), and equilibrium 
temperature is around 15 degrees C (27 F) above today’s value. Both will be higher if CO2 rises further. 
Technologies needed to stabilize resources at safe levels: including sustainable energy and biochar to sequester 
carbon (increasing soil fertility, water-holding capacity, and forest and agricultural productivity) are mature and well 
known. But without large-scale global restoration efforts starting now, they will come too late to prevent catastrophic 
overshoot. SER, as the organization of the global restoration profession, must take the lead in getting world leaders to 
stop wasting time in futile talk and mutual blame and start immediate massive restoration efforts in all degraded 
ecosystems. These must maximize biodiversity, biogeochemical function, nutrient recycling, and natural carbon 
sequestration, not based on mono-cultures. 

Can we prioritize restoring reefs to grow back beaches and protect coasts from erosion and global 

sea level rise?    
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Coral and oyster reefs provide the most effective shore protection because they are growing and self-repairing 
structures that very efficiently dissipate wave energy before it hits the shore. Beaches and coastlines grow seaward 
behind them, where they would otherwise retreat. Massive global destruction of most coral reefs and oyster reefs, 
coincident with accelerating global sea level rise and increased storm intensity, is already causing most coastlines to 
erode, and will get far worse in the near future. Typical costs for breakwaters and seawalls are $10,000-15,000 per 
meter. These structures increase erosion in front of them, and eventually collapse and need to be completely rebuilt. 
We have designed and built electrically charged Biorock coral reefs and oyster reefs, composed of marine limestone 
rock grown directly out of seawater. These can be of any size or shape, and have turned severely eroding shores into 
15 m (50 feet) of growth in just a few years by reducing wave energy before it reaches the shore, so waves deposit 
sand instead of eroding it. The cost of Biorock reef structures is around an order of magnitude below that of 
conventional rock and concrete walls, and they greatly increase fish and shellfish biomass and production while 
restoring biodiversity in degraded and biologically impoverished sites. Furthermore these reefs are growing and self-
repairing structures that can keep up with sea level rise, and they can be readily powered by wave, sun, wind, and 
ocean current energy. Large-scale coastal ecosystem restoration will provide the most cost-effective future shore 
protection.   


