
 

 

 

 

A thing is right when it tends to preserve the integrity, stability, and beauty of 

the biotic community.  It is wrong when it tends otherwise. 

 

       --Aldo Leopold, 1949 

 

Watershed 

On a watershed scale, the primary concerns are hydrologic processes and habitat fragmentation.   

Perhaps the most serious problem facing watershed integrity in western Montana is an impaired 

water infiltration capacity of the soil.  Not a very exciting topic, and probably not something 

you might see on the front page of the local newspaper.  Nevertheless, many of our watersheds 

have lost the ability to soak up and hold water because the infiltration rate has been severely 

compromised. The impacts of impaired soil water infiltration are enormous.  When water can’t 

soak into the soil, it flows overland creating higher than natural spring flooding and lower than 

natural summer flows.  Violent spring floods transport sediments to the lower parts of the 

watershed, causing stream aggradation.   That is, the streams literally fill up with sediments.  

 

These sediments are not the size and character one imagines when sediments are mentioned--

these are not silts and clays, but gravel and cobble.  These sediments deposited in a stream 

channel cause the severe loss in depth and corresponding increase in width.  As a stream 

continues to loss depth and gain width, it may eventually disappear altogether.  I have seen this 

time and time again throughout western Montana.  I believe we may be witnessing the 

desertification of the northern rocky mountains.  Forest productivity also suffers as the water 

lost to overland flow is not available for plant uptake. 

 

Impaired water infiltration rates have three primary causes: 

1. Loss of soil organic matter 

2. Soil compaction. 

3. Roads 

 

Incidentally,  loss of organic matter and soil compaction have been determined to be the 

greatest threats to long-term forest productivity and sustainability.  These conclusions were 

reached by separate groups of scientists, one group from B.C. Canada, and the other from the 

Pacific Northwest, here in the USA.  I fully endorse these findings. 

 

Loss of soil organic matter 

Soil Organic Matter is incredible stuff, and the essence of life in the forest.  Organic matter 

comes from dead and decaying vegetation. Organic matter strongly influences the biochemical 

and physical character of the soil.  It is the site of nutrient recycling and produces the physical 

character of the top most soil horizons.  In most integral forests, the processes of organic matter 

accumulation and decay are equal.  Organic matter can be lost in several ways 

 Increased decomposition rates associated with changes in forest 

microclimate and severe disturbance.   
 

 Lost through physical displacement, for example, post harvest slash 

treatments such as dozer pile and burned logging slash. 



 

 Biomass removal through logging and biomass for energy. 

 

 Loss of annual litter contributions from standing live trees. 

 

 Fire. 

 

 

The loss of organic matter reduces soil productivity, and significantly decreases the soil 

infiltration rate.  Fortunately, within the forest, organic matter is perhaps the only component of 

the soil resource that we as humans can have a positive influence upon. 

 

Soil compaction. 

Soil compaction physically wrecks the porous nature of the soil, thus destroying the infiltration 

capacity.  Any time a heavy vehicle passes over native soil, compaction occurs.  Its worse on 

some soils than others.  The first pass of a vehicle causes the most damage.  Modern, fully 

mechanized logging apparatus that must physically travel across the soil to reach each tree may 

be doing long-lasting damage to our soils and watersheds.   The damage might well be hidden 

under a layer of undisturbed duff & litter. 

 

Roads 

In many watersheds, roads are the most ecologically devastating feature.  Roads concentrate 

water flows, once again resulting in overland flow and a lack of proper water infiltration and all 

of the associated impairments.  In addition, roads increase habitat fragmentation.  

 


