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It will be a cold day in Hell before people will want to 
buy land west of the Mississippi, much less want to 

move out there…  (Anonymous, 1832) 
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Feeding A Hungry Nation 
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Hydrology 
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The Range Site Description 



Range Condition Concept 



Early Range Site Description 



Early Range Site Description 
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Conflicting Technical Information 



Community Economics 



New Interpretations 



Transferring the 
technology 



Let’s expose ourselves to ESD’s! 



The Ecological Site Description 

UNITED STATES DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 

  
ECOLOGICAL SITE DESCRIPTION 
  
ECOLOGICAL SITE CHARACTERISTICS 
  
Site Type:  Rangeland 
       
Site ID:   R083AY379TX 
  
Site Name: Blackland 
  
Precipitation or Climate Zone: 25-35” PZ 

 



Historical Perspective  

In the Report of the National Range Workshop 
1958:  

“On ranges where it is the goal to manage for 
species other than the climax, the desired 
vegetation should be described.” 



Ecological Dynamics 

• During the settlement period of the late 
1800’s, the deeper soil portions of the site was 
often put to the plow for the planting of food, 
hay, and grazing. 

• Early accounts consistently describe this 
region as a vast expanse of hills covered with 
"cedar" from San Antonio to Austin.  Accounts 
also describe an abundance of clean, flowing 
water and abundant wildlife.  



Ecological Dynamics 

• These fires would have resulted from lightning 
during the hot, dry summer months or were 
set by Native Americans during other times of 
the year for various purposes.  

• Historical accounts prior to the 1800’s identify 
grazing by herds of wild horses, followed by 
heavy grazing by sheep and cattle as 
settlement progressed.  



Ecological Dynamics 

• The screwworm (Cochilomyia hominivorax) 
was essentially eradicated by the mid-1960s, 
and while this was immensely helpful to the 
livestock industry, this removed a significant 
control on deer populations 

• Bison were not documented in the historical 
record as being present in any significant 
amount.  



State and Transition Model 



1.1  

2.1 

3.1 

4.1 



Plant Community Composition and 
Group Annual Production:     

 
Group 
Number 

Name Spp. Production Group Production 

1 big bluestem 600-1000 800-2000 

little bluestem 600-1200 

switchgrass 200-600 

2 Sideoats grama 150-750 500-1000 

dropseed 50-350 

tridens 0-250 



Stocking Rates 



Stocking Rates (RPC) 

Plant Community Annual Production (by plant type)  
          Annual Production (lbs/ac) 

Plant Type   Low  RV  High 
Grass/Grasslike    970           1705           2400 
Forb       95  165  235

  
Shrub/Vine      90  165  230

  
Tree       95  165  235

  
Total    1250           2200           3100 

 



Reference Plant Community 



Stocking Rates (3.1) 

Plant Community Annual Production (by plant type)   
          Annual Production (lbs/ac) 

Plant Type   Low  RV  High 
Grass/Grasslike  205  365  510 
Forb      70  120  170

  
Shrub/Vine   140  240  340

  
Tree    275  485  685

  
Total    690                1210           1705 

 



3.1 Plant Community 



Forage Preferences 

Name J F M A M J M A S O 

buffalograss D D D P P P P P P P 

red grama U U U U U U U U U U 

daisy P P P D D D U U U D 

Animal Kind:  Sheep   
Animal Type:  Ewe-lamb 



Field Office Technical Guide 



Brush Management 

“On rangeland, do not remove more woody 
species than what is listed as historic for the site 
in the Ecological Site Description” 

Prescribed Grazing  
“The site is somewhat accessible to use by cattle but is 
more accessible to deer, sheep, Angora goats and meat 
goats…slopes above 11 percent are generally less 
accessible to cattle while sheep and goats can utilize 
slopes up to 45 percent.  ..cattle will avoid a site once it 
contains about 30 percent surface rocks.”   



GRASS SPECIES MIN. PERCENT MAX. PERCENT 

little bluestem 10 40 

sand bluestem 10 40 

Indiangrass 0 20 

switchgrass 10 30 

Minimum of total 

of above 
40 75 

sideoats grama 0 30 

blue grama 0 20 

forbs, legumes 
and/or shrubs 

0 10 

TABLE 3 
PANHANDLE 7/ 

Ecological sites: deep sand, sandy bottomland, and dune 



Hydrology 

Model Predictions return periods based on 50 years climate data.  
 
---------------------------------  
(50 yr) (52.7) (9.6) (2.3)  
(25 yr) (49.5) (3.8) (2.0)  
(10 yr) (44.5) (2.9) (1.4)  
(5 yr) (40.1) (1.5) (0.7)  
(2.5 yr)(35.6) (0.4) (0.2)  
---------------------------------  
 
“Based on 50 years of climate data, there is a 85 percent chance 
there will be runoff and delivered sediment for these conditions. 
[Rangeland Hydrology and Erosion Model (RHEM) predictions] 
Model calibrated from field data]. The average sediment to runoff 
ratio is (0.4/0.8 = 0.5). For every 1.0 inch of runoff, 0.5 tons/acre soil 
erosion.” 



New Technology 



Riparian/Watersheds 



Let’s See Some Examples 



Landscape Architecture 

 
 

 

 



Job Market 



Fire Management 



4 year fire return interval  

Fire interpretations  

2 year fire return interval  



Managing Public Lands 



Endangered Species in Military 

 



Golden-cheeked Warbler reproductive success 
is strongly affected by ecological site  

Redlands: reproductive success= 31% Low Stony Hill: reproductive success= 63% 



Other Species 

• Lesser Prairie Chicken 

• Attwater Prairie Chicken 

• Black Capped Vireo 

• Golden Cheeked Warbler 

• Long Leaf Pine Initiative 

• Red Cockaded woodpecker 

 



Taxing Authorities and Appraisers 



Training 



Helping Landowners Make Decisions 



Research and Teaching 



Range Health 

Seventeen indicators to help ranchers determine if 
their land management choices are sustainable.  



Medical 



Legacy 



Web Soil Survey 



The Beginning….. 



"The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its 
programs and activities on the basis of race, color, national origin, age, 
disability, and where applicable, sex, marital status, familial status, parental 
status, religion, sexual orientation, political beliefs, genetic information, 
reprisal, or because all or part of an individual's income is derived from any 
public assistance program. (Not all prohibited bases apply to all programs.) 
Persons with disabilities who require alternative means for communication of 
program information (Braille, large print, audiotape, etc.) should contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD)." 
 
To file a complaint of discrimination, write to USDA, Assistant Secretary for Civil 
Rights, Office of the Assistant Secretary for Civil Rights, 1400 Independence 
Avenue, S.W., Stop 9410, Washington, DC 20250-9410, or call toll-free at (866) 
632-9992 (English) or (800) 877-8339 (TDD) or (866) 377-8642 (English Federal-
relay) or (800) 845-6136 (Spanish Federal-relay). USDA is an equal opportunity 
provider and employer. 
 



Historical perspectives 


