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WATERSHED COMPONENTS 

Geology Climate Hydrology 



 Climatology - the science of 
climate and its causes 
(atmospheric conditions over 
time) 

 Atmospheric conditions 
include: 
 temperature 
 humidity 
 precipitation 
 winds 
 cloud cover 

 Climate heavily influences: 
 vegetation and plant communities 
 magnitude and timing of 

streamflow 
 water temperature 

CLIMATE 



GEOLOGY 

 Geomorphology is the study 
the earth’s surface 
 structures and the processes 

that change them 
 Fluvial geomorphology 
 stream and river channel 

formation 
 alteration 
 flood plains 





Ron Blakey 

• Granite rock outcroppings near Llano 
• Franklin Mountains 



• Limestone, dolomite, chert rocks in West 
Texas 

• First primitive land plants 
• Corals taking off 

Ron Blakey 



• Shale, sandstone, limestone, and chert near 
Llano and Marathon 

• Amphibians 
• Golden age for development of fish 
• Development of ferns, seed ferns, and huge 

trees related to horsetail rushes 
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• Ouachita Mountain range formed 
• Reptiles make an appearance 
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• Palo Duro State Park 
• Limestone reefs on El Capitan 
• Climatic shift 
• Evaporation flats in the Panhandle 

produced shales, salt, and gypsum 
deposits 
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• Shales and sandstones 
• Pangaea begins to split 
• Gulf of Mexico begins to form 
• Shale, siltstone, and sandstone deposits are 

shed into the down-warping Ouachita 
mountain line 

Ron Blakey 



• Rocky Mountains begin to form 
• Dinosaurs, flowering plants, early 

rodent-like mammals 
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• Hill Country limestone, Santa Elena Canyon 
• Dinosaur tracks 
• Marsupials, bats, birds 
• Dino mass extinction 
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• High moisture period during Ice Age dissected 
High Plains and formed Palo Duro Canyon, 
breaks of Canadian River, entrenched major 
streams of Texas 
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 Hydrology is the study of 
water, including the 
movement, distribution 
and quality of water 
 distribution 
 circulation 
 behavior 
 chemical properties 
 physical properties 

HYDOROLOGY 



WATERSHED COMPONENTS 



 The interactions of biotic and abiotic factors 
 perform work (e.g., transport sediment, water, and energy) 
 generate products (e.g., form new physical structures like floodplains 

or channels, and form biological communities and new energy 
outputs) 

NATURAL SYSTEMS CONCEPT 



TEXAS WATERSHEDS 



WATERSHED STRUCTURE 



WATERSHED CONNECTIONS 



UPLANDS 

 Landscape patterns – 
combines the distribution 
of vegetation and land 
use 
 

 
 



UPLANDS 

 Vegetation distribution 
 Patches and corridors 
 Patterns 

 Use by animals 
 Diversity 
 Land Use patterns 

 
 

 











Fall 2011 Summer 2013 









 Buffer size 
 Diversity 
 Density 
 Recruitment 
 Connectivity to the 

aquatic environment 

RIPARIAN AREAS 









WATERSHED STRUCTURE 



STREAM STRUCTURE 



STREAM STRUCTURE 



STREAM STRUCTURE 



DIVERSITY 



HABITAT MAINTENANCE - HYDROLOGY 









PHANTOM SPRING 



PHANTOM SPRING 
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