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A sense of place includes the physical attributes 

as well as the cultural values associated with a 

geographic location. This sense of place creates an 

emotional connection to the land and plays an 

important role in decisions that affect the ecological 

health of a place. Because place has been important 

throughout history, I would like to provide the 

participants of PQE2014 with a sense of this place 

and its importance to the conservation of western 

rangelands.  

The discipline of rangeland ecology was 

established as a result of the devastating effects of 

overgrazing in the arid west. Overgrazing on the high 

elevation summer grazing lands of the Wasatch 

Mountains and the effect of that overgrazing on the adjacent valleys to the west was an impetus to the establishment 

of rangeland ecology.  The range cattle business was at its height on the Wasatch Front by 1880, and about this time 

the sheep business also began to take foothold. A long struggle ensued between sheep men and cattlemen for access 

to the forage resources of these high elevation rangelands. Because of this competition, tactics were employed by 

both sides to oust their adversaries, which caused great damage to the range itself. However, the concern was not so 

much for the condition of the rangelands but rather for the devastating floods in the valleys that resulted from the lack 

of vegetation on the mountains. The Wasatch Plateau is where the first studies of the influence of range vegetation on 

erosion and floods were made. This early research demonstrated the importance of herbaceous vegetation on the 

hydrology of watersheds. Adequate vegetative cover will slow runoff and allow precipitation to be absorbed by the 

soil.  

Quantum physics has been employed in the study of rangeland ecology since its beginning, initially by the use of 

photography, the development of which preceded the study of ecology by a few decades. Because of the complexity 

and variability of ecosystems, ecologists have always been challenged with quantifying the structural and functional 

attributes of these systems and have been eager adopters of technologies from other disciplines. Infrared gas analyzers 

are used to measure carbon flux on ecosystems to determine how management decisions affect carbon sequestration. 

Near-infrared spectrometers are used to measure many attributes of the biotic and abiotic components of ecosystems 

from the soil organic carbon to the diets of free grazing herbivores. Like ecosystems, spectra in the near-infrared are 

complex. Absorptions in the near-infrared region (780 – 2500 nm; 4000 – 12820 cm
-1

) by organic molecules are due 

to overtones or combination bands primarily of O-H, C-H, N-H and C=O. Overtones can be thought of as harmonics 

and represent whole integer multiples of the much stronger fundamental absorption frequencies found in the mid-

infrared region (2500 – 50,000 nm; 200 – 4000 cm
-1

). Combinations arise from the sharing of NIR energy between 

two or more fundamental absorptions. Because NIR absorptions are not fundamentals longer path-lengths are possible 

and special sample preparation is not necessary. However, overtones and combinations create complex NIR spectra 

with broad absorption bands that are composed of multiple narrow, over-lapping absorptions. NIR spectra are much 

more complex than they appear and were not useful until the advent of high-speed computers and multivariate 

algorithms to convert complex spectra to useful information. Stay for the entire conference for an increased 

appreciation of the complexity of life, ecosystems, and how to make meaning from noise.  
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