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One day a friend was walking down a deep-cut, dry arroyo on his property that 

only held water for a few minutes after a down pour.  He noticed that there were 
petroglyphs of fish and turtle on the rocks by the arroyo.  These of course are animals 
that only survive in the presence of water.  He resolved that as a benefit to the 
ecosystem as a whole and the ranch in particular that there would again be a perennial 
stream on his ranch.  He saw evidence that the increase of pinon and juniper on his 
ranch of the last one hundred and fifty years was contributing to the ineffectiveness of 
the water cycle. He removed about 85 percent of these trees and he now has a year 
round stream. 

Paleobotany, archaeological evidence, indigenous oral tradition, and accounts of 
early European explorers, agree that much of the southwestern United States was 
healthy semiarid grassland for thousands of years.  Early European pioneers in New 
Mexico wrote in their journals of grass that came up to their knees while they rode on 
horseback.  These same areas are now mostly bare ground dominated by woody species 
and a few short grasses.  These grasslands had been maintained through a combination 
of fairly frequent low intensity fires, as opposed to high intensity catastrophic crown 
fires, and the interactions between the plants and animals native to these areas.   

At first fires were started by lightning.  Later the Native Americans would 
purposely start fires to encourage plentiful forage for grazing animals that were an 
important part of their diet.   These fires not only facilitated a healthy grassland but also 
limited the spread of woody species such as mesquite and creosote in the south and 
pinon and juniper in the north.  Some tree species such as ponderosa were adapted to 
survive grass fires that stayed in the lower stories.  Areas that could support ponderosa, 
such as most of the area around Santa Fe, became a ponderosa pine savannah which is a 
grassland with a few trees here and there.  The area around Santa Fe was a ponderosa 
pine savannah for thousands of years. 

Grasslands, especially in semiarid regions, were also maintained by the 
interactions of plants and animals.  Throughout the world grasslands have always 
supported herding grazers and these grazers supported predators.  Grasslands coevolved 
with grazing animals and the predators that preyed on them, each species having an 
impact on the others and contributing to the survival of the whole.    When herding 
grazers are exposed to predators they naturally bunch tightly together and move 
somewhat excitedly, this bunching naturally concentrates their urine, dung, and 
trampling, which causes them to move on to fresh ground before they can overgraze an 
area.  The trampling also knocks down into the soil the dead, grey standing material 
which in arid environments might be held out of the mineral cycle for many years.  
Grazing also allows sunlight to reach the growth points of the perennial bunchgrasses.  
Without periodic removal of previous years plant growth through grazing and trampling 
many grasses will start to die. Grassland flourishes under infrequent, high intensity 
short duration grazing and the animal impact, such as dunging, urination and trampling, 
that goes along with it.  This grazing and animal impact coupled with long recovery 
periods actually maintains the health of grassland.  There are numerous fenceline 
contrasts that show that grasslands that are receiving total rest, no grazing or animal 
impact, are much less healthy that those which receive grazing and animal impact which 
mimics the conditions which produced it in the first place. 

When Europeans came to the southwest they changed the ecosystem processes.  
Most of the factors that maintained a healthy grassland savannah were removed.  What 



we see around us is the result.  First the large constantly moving herds and their 
predators were removed.  These were replaced by cattle, which being fenced in and 
having no incentive to bunch up or move on frequently, overgrazed the range.  Grazing 
animals, whatever the species, will overgraze if not pressured to move on.  Overgrazing 
occurs when plants are grazed again before they have a chance to recover from a first 
grazing.  Overgrazing will eventually kill grasslands.  The overgrazing was often 
followed by overest.  Plants not having the dead standing material removed by 
trampling and grazing were weakened.  The absence of dung and urine, which 
effectively extend biological activity in arid environments, also robbed the grasses of 
nutrients they had evolved with.   

As overgrazing and overest combined to weaken the grassland ecosystem, fire 
suppression gave an advantage to woody species.  As woody species began to 
proliferate grasses were often choked out by the woody root systems.  Unfortunately the 
woody species such as pinon and juniper are not very good at holding soil.  If you look 
closely at the ground in areas dominated by pinon and juniper you will see that there is 
much bare ground and as a result much erosion.  Nothing compares to grasses for 
receptivity to rain and erosion control.  The deep cut arroyos and pedestaling, plants 
growing on miniature hills held together by their roots systems, that many assume as 
part of the natural charm of the southwest are actually evidence of ever worsening 
erosion brought on by devastation of the grasslands.  All civilization and life depends on 
the top half inch of soil being held in place and receptive to moisture.  As one famous 
ecologist put it when soil is on the move all bets are off.  If water is not captured it will 
carry with it soil as it departs.  

The main rule of a healthy water cycle is rapid capture slow release.  In other 
words the plants and soil should rapidly receive the precipitation and then slowly 
release it downhill or to aquifers.  If you look at the ground during a heavy rainstorm in 
densely packed grassland you will see little runoff.  If you look at the ground in the 
pinon juniper ecosystem you will see huge runoff.  The accounts of old timers on the 
mesa indicate that many years ago, when pinon and juniper encroachment were less, the 
arroyos used to run for days after a rain event rather than the hours or minutes we see 
today.  Because ninety percent of all wildlife in New Mexico lives in or adjacent to 
riparian areas it is easy to see how this would benefit biodiversity.  

Grassland is also much more effective at capturing solar energy which in turn 
benefits biodiversity.  In short grasslands improve the water cycle by promoting 
infiltration of precipitation, preventing erosion, enhancing aquifer recharge, and 
perpetuating the flow of ephemeral streams.  Grasslands improve biodiversity by 
maintaining the health of the top half inch of soil and supporting many more types of 
plants and organisms than the pinon juniper ecosystem does.  Comparing old photos of 
New Mexico range with modern vistas shows that pinon and juniper are colonizing 
grasslands and when they have weakened the grasses to produce more bare ground they 
allow more pinon and juniper to invade perpetuating the cycle.  

Especially since we live here we can no longer afford to burn huge expanses of 
the west.  We will not soon see the return of the huge herds of paleotlithic grazers and 
their predators.  We have had some success in mimicking the grazing practices and 
animal impacts of grazing animals with creative fencing and herding ideas.  Because the 
pinon and juniper choke out grasslands removal of a great deal of pinon and juniper 
would, among other things, greatly enhance the ecosystem processes, prevent  
catastrophic crown fires, and potentially save us money on road repairs.  

 
 


