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Soil Erosion: Can Mother Nature 
Replace It Fast Enough? 

A recent study by the Soil Conserva t ion Service 
conf irmed that w a t e r is washing away soils on the 
Nation's cropland at an average ra te of 9 tons per acre 
per year. This ra te is nearly twice the rate considered 
"acceptable" by soil conservat ionists . T h e Middle 
Atlantic region averaged losses of 14 tons per acre per 
year f rom its cropland acreage, according to this study. 

Soil losses f ro m U.S . croplands totaled 2 .8 billion tons 
in 1975 . Nearly 42 percent of the 3 5 5 million acres of 
cropland harvested in 1 9 7 5 w e r e not receiving adequate 
t r e a t m e n t for soil erosion. 

How much soil does 1 0 tons represent? A foot of 
Maryland topsoil over an acre ( 4 3 , 5 6 0 f t 2 ) weighs about 
1 8 0 0 tons (dry). T h u s , an acre- inch of this dry soil 
weighs 1 5 0 tons. T h i s is equivalent to 8 3 pounds per 
cubic foot or 1 .12 tons per cubic yard. Soils wi th high 
organic m a t t e r c o n t e n t and low bulk density will weigh 
less and soils with high sand concentra t ions or high 
densities will weigh more . B u t these f igures provide us 
with at least some general re ferences . 

Losing soil at the rate of 10 tons per acre per year 
would take 15 years to remove one inch of soil f r o m an 
acre. 

Is this loss rate alarmingly high? T h e annual geologic 
or natural erosion rate on sloping soils in Maryland 
under native forested conditions can be guesst imated at 
rates in the neighborhood of 0 .5 ton to 1 per acre. 
T h e r e f o r e , an erosion rate of 1 0 tons per acre per year 
represents a soil loss that is roughly 1 0 to 2 0 t imes the 
natural soil loss rate . 

Sediment m e a s u r e m e n t s in Maryland s t reams drain-
ing forested areas are in the range of 10 to 25 tons per 
mile 2 while s t reams draining predominant ly agricultural 
watersheds yield sediment deliveries of 2 0 0 to 5 0 0 tons 
per mile 2 . It must be emphasized that these f igures 
represent only the sediment actually reaching the 

s t ream and that scoured f r om the s t ream bed itself. M o s t 
of the soil eroded f rom a field is trapped in flood-plains 
and areas r e m o t e f r om the s t ream. T h u s , only a small 
fract ion (ca. 6 - 1 5 percent) of the soil eroded or moved 
f rom a point on the landscape actually gets delivered to a 
s tream. 

From soil survey data, Maryland has lost an average of 
3 inches of topsoil since the fores ts w e r e cleared. For the 
nearly level and flat areas of the S ta te , the erosion rate 
has been relatively low or negligible. B u t for the s teeper 
and m o r e rolling landscapes, topsoil losses have exceeded 
this average. Maryland's P iedmont landscapes have 
commonly lost 5 0 percent or m o r e of the original topsoil 
(9 -14 inches thick) wi th as much as 6 or m o r e inches 
having been removed. 

H o w long will it take to replace this soil? H o w long 
does it take to for m an inch of soil? If w e are losing 10 
tons of soil per acre per year , can M o t h e r N a t u r e keep up 
with this ra te of soil loss? 

Rocks and ear thern materials differ in their suscepti-
bility to weather ing . T h e intensity of the weather ing 
process differs f r o m place to place. Because of these 
variat ions, soil scientists think in te rms of horizon and 
soil profile development r a t h e r than in t e r m s of inches of 
soil formed per century. A n area of barren grani te 
exposed in the tropical cl imate of P u e r t o Rico will 
develop a soil profile much fas ter than the same rock 
material exposed to the less intense cl imate of Maryland. 
A highly metamorphosed mica schist , typical of 
Maryland's Piedmont , exposed to the same climatic 
variations may form soil profiles much fas ter than the 
res is tant granite exposed to the same weather ing 
intensit ies. 

Soils developed f rom hard res is tant bedrock in low 
rainfall areas may have taken several thousand years to 
for m just a few inches of topsoil. W h e r e porous or 
f ractured material susceptible to weather ing occurs in a 
w a r m , humid climate, soil profiles up to several feet thick 
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can f o r m in a thousand years. T h e r e f o r e , depending 
upon the weather ing intensity (climate) and parent 
material (bedrock or unconsolidated materials) , soils can 
for m at rates of as much as one inch in several decades to 
as little as one inch in 1 0 0 0 years or longer. 

Radiocarbon dates of buried organic m a t t e r in silty 
soils typical of those in Maryland's Coasta l Plain and 
Eas tern Shore , indicate that these soils have taken about 
1 0 , 0 0 0 years to reach their present profile development. 
T h e s e soils are about 3 feet thick. T h e r e f o r e , soil 
development has occurred in these soils at a rate of one 
inch in less than 3 0 0 years. N o doubt the upper hor izons 
and topsoil form at a m o r e rapid rate than the subsoil 
horizons, indicating a rate of format ion that is not 
uni form with t ime. But , in the interest of i l lustrating a 
point, this ra te of soil format ion yields about 1 5 0 tons of 
soil in less than 3 0 0 years , or about 2 tons per acre per 
year. T h u s , an erosion rate of 1 0 tons per acre per year is 
removing soil about 5 t imes as fast as it can be replaced 
under its natural envi ronment . 

For soils on Maryland's Piedmont formed in m o r e 
resistant rocks, the rate of soil format ion is even slower. 
S o m e of these soils have probably taken as much as 
hundreds of thousands of years to reach their present 
profile development. T h e s e soils are very prone to 
erosion loss. Annual soil losses at rates of 10 tons per 
acre exceed their replacement rate manyfold. Even the 
"acceptable" soil loss tolerances of 3 tons per acre per 
year are most likely far in excess of the soil format ion 
capabilities of the environmenta l conditions for many of 
Maryland's Piedmont soils. 

T h e dilemma facing us today is that a 1 0 ton per acre 
soil loss is not an alarmingly high amount of soil loss 
w h e n such a rate represents " o n l y " 0 .07 inches of soil 
lost per year . It is hard to get excited about losing such a 
thin layer of soil. W e can cont inue to lose these amounts 
of soil and not suf fer too much in yields. W e are, at least 
partially, subst i tut ing energy- intens ive resources (e.g. 
ferti l izers) for the lost topsoil to sustain high yields. And 
w e can cont inue to do so for many years . 

But w e are mining our soils at current loss rates . T h e 
piper will have to be paid. It is being paid now with 
increased energy inputs to sustain yields and environ-
menta l degradation caused by the sediment losses. But , 
perhaps w o r s t of all, the insidious process of erosion is 
happening before our eyes at a slow enough rate to 
seduce us into complacency but at rates that are many 
t imes fas ter than w h a t it takes M o t h e r N a t u r e to f o r m 
new soil to replace w h a t was lost. Eventually this policy 
will catch up with us. Future generat ions will look back 
at our e f for ts as s tewards of the soil resource . T h e recent 
S C S study suggests that they will be disappointed in 
what history tells them. 

From men, man learns to speak, 
from the gods to keep silent. 


