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Oil and Water: 
Rocks and Models Improve Resource Understanding 

S edimentary proceEses result in the deposition of 3-D geologic 
bodies that are buried and lithified, and then undergo diage- 

nesis and structural deformation over time. These post- 
depositional changes cause overprints that modiEy, and often 
cam- dzc par~space distribution of the original deposit. 
Although geologists have had tremendous success describing 
3-D and 4-D problems using 2-D renderings (maps, cross 
sections, tables, and graphs), the number of computer hardware 
and software toolrr has exploded over the past decade so that we 
can now addres the PD nature of the p r o b h .  In same cases, 
original interprebtions have hdd up nicely; in other cases, we 
are seeing things b t  we never imagined possible. 

Nowhere does the application of 3-D and 4-D modeling tools 
have more impact than in the description and modcling of oil 
and water subsurbct mcmoira The r n d e b g  and visualization 
of complex subsurface geology, combined with the ability to 

model the movanent of fluids and gases within and through the 
volume, have revolutionid our understanding of subsurface 
behavior. Models now help oil companies extract incremental 
reserves previously thought to be unrecoverable, and help 
hydrologists modd thc volume and quality of water in aquifers 
to forecast future ra~lrce allocations. 

I will emphasize the importance of rocks to construct accurate 
stratigraphic and structural h e w o r k s ,  and the impact of accu- 

rate frameworks on 3-D and 4-D models, using animated 
examples of 3-D trydrocarbon and aquifer models, mainly Erorn 
Texas. We will evm atch a ride on the back of 'I camcorder with 

a headlamp and head into the subsur- , 
face of West Texas to visit a claaic , 
Texas giant up dose and personal! 

BfiotavrWoPt- 
S m  W. TwwBa ia Director of Lbr 
Bureau of Economic Geology, The 
Uniwrsity of Tacas at Austin, a major 
international energy and environmen- 
tal research organization. He is the State Geologist of Taras and a 
Profiessor in UT's Department of Geological Scienes. He is also 
a member of the Steering Committee of the new John A. and 
Katherine G. Jackson School of Geosciences. 

Before joming the Bureau in 2000, hc was an Advanced Senior 
Geologist at Marathon Oil$ Petroleum T&ology Center ~c 

Littleton, Colorado, where he designed and managed studies of 
large oil and gas fields. He earned a PhD ia geologiml s c i m x  
from the Uruversity of Colorado. I-Ic is an expert in energy issues 
and reservoir characterization of carbonate sygtans. A recipient 
of best paper awards in two major journals and former AAPG 
Distinguished Lecturer, he was recently selected for the 2002 
inaugura1 series of the p in t  SPE/SEG/AAPG Distinguished 
Lecturer program. He is a member of many profespional and 
honor societies, and is actively i n m h d  in several tecBnical and 
steering committees. He is also a member of the Board of 
Visitors at Trinity University, the American Geological Institute 
Foundation, and following a recent appointment by the Lt. 
Governor of Texas, the Oil Field Cleanup AdviPory Committee.0 
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