
Hydrothermal dolomite reservoirs are receiving considerable

attention lately because of success-

ful exploration and development efforts

in areas such as the Devonian of western

Canada (e.g., Ladyfern Field) and the

Ordovician Trenton–Black River (T-BR)

play of the Appalachian Basin. We now

recognize that the 500 million barrel

Lima-Indiana and the 290 million barrel

Albion-Scipio T-BR trends produce from

hydrothermal dolomites. Recent T-BR

gas discoveries in New York have had ini-

tial test rates of 3 to 42MMCFD (million

cubic feet of gas per day). Furthermore, a

hydrothermal dolomite component has been suggested for

Ghawar Field,the world’s largest oil field,

North Field the world’s largest gas field,

and other large and small fields worldwide.

In a structurally controlled hydrothermal

dolomite reservoir, hot Mg-rich brines

rise along fault and fracture networks to

create porosity and dolomite in otherwise

tight limestones. The hydrothermal origin

is recognized by a variety of criteria,

including the presence of saddle dolomite

textures and geochemical data that indicate

formation
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…quantitative seismic 

methods can be used to predict

reservoir properties and

improve our understanding 

of the relationships among

faulting, fluid flow and 

reservoir development.

H
G

S
N

or
th

A
m

er
ic

an
D

in
ne

r
M

ee
tin

g

3-Dimensional Seismic Imaging of Hydrothermal
Dolomite Reservoirs

March 2007 Houston Geological Society Bulletin 27

North American continued on page 28 



28 Houston Geological Society Bulletin March 2007

16945 Northchase, Suite 1600, Houston, TX  77060

H
G

S
N

or
th

A
m

er
ic

an
D

in
ne

r
M

ee
tin

g HGS North American Dinner Meeting continued from page 27 ______________________________________________________________________

at elevated temperatures. Hydrothermal dolomite reservoirs are

genetically related to Mississippi Valley–type ore deposits.

Hydrothermal dolomite prospects are commonly defined 

seismically, using a combination of criteria that includes sags on

key horizons, fault geometry, changes in amplitude or frequency

of the seismic data, and other observations. Drilling results based

on these qualitative methods have been mixed and provide 

little insight into the controls on porosity and permeability 

development. In this presentation we use 2-D and 3-D seismic

examples to examine some of the structural styles associated with

productive T-BR reservoirs. We then show how quantitative 

seismic methods can be used to predict reservoir properties and

improve our understanding of the relationships among faulting,

fluid flow and reservoir development.

Two 3-D seismic-based projects from the T-BR play illustrate the

methodology and results. We used well data to identify the strati-

graphic and geographic variability of porosity development and

to establish that porosity is developed only in dolomites. Wells

were tied to seismic data via synthetic seismograms. Fault and

fracture networks were mapped in coherence volumes. In one

case faults define graben with a minor wrench component,

whereas in the other study, the producing wells penetrate 

localized extensional collapse zones in a transpressive flower

structure. We then integrated seismic attributes and log data to

predict the distribution of porosity away from well locations. By

merging the coherence-based faults with the porosity, we show

that porosity is best developed in structural environments that

combine extension and wrench faulting. n
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