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Panhandle-Hugoton, the largest North American gas field, has

long been controversial because of

extreme subnormal pressures, variable gas

composition and tilted fluid contacts, com-

monly attributed to hydrodynamic flow

despite the absence of an effective updip

aquifer. These anomalies are explained in

terms of a basin-scale petroleum system

history, largely independent of the geo-

graphically underlying pre-Permian system.

Hydrocarbons were already being generated

in the deep Anadarko basin during the Early Permian, with effi-

cient southward migration from all potential source rocks via

bounding faults and Pennsylvanian-Permian alluvial fans. Giant

Amarillo uplift drape structures trapped hydrocarbons immedi-

ately following Permian evaporite deposition. The pre-Laramide

Panhandle field, at maximum burial depth and pressure, con-

tained most of the oil and gas now found in mid-continent

Permian reservoirs.

The Early Tertiary Laramide orogeny redistributed Panhandle

field fluid columns, possibly spilling gas into the Hugoton

embayment. Subsequent erosion of Permian reservoir facies in

eastern Kansas allowed water discharge to outcrops at elevations

below the regional hydraulic head. As regional pressure dropped

in response, the Panhandle field gas cap expanded rapidly, forcing

a Late Tertiary-Quaternary mass movement of gas northward to

fill Hugoton and associated fields.

Panhandle-Hugoton pressures, upon discovery, were subnormal

relative to drilling depth but normal relative

to reservoir outcrop elevations in eastern

Kansas, indicating that pressures are con-

trolled by aquifer communication with the

surface rather than burial depth. Variations

in fluid contacts, pressure, and gas compo-

sition suggest that reservoir fluids are still

moving, driven by decompression and the

rapid volumetric expansion of a supergiant

gas accumulation. �

A more detailed version of this presentation can be found in the

July 2005 AAPG Bulletin, v. 89, no. 7, p. 921–938.
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HGS North American Explorationists
Dinner Meeting 

Monday, September 26, 2005
Westchase Hilton  •  9999 Westheimer
Social 5:30 p.m., Dinner 6:30 p.m.

Cost: $25 Preregistered members; $30 non-members & walk-ups

The HGS prefers that you make your reservations on-line through the
HGS website at www.hgs.org. If you have no Internet access, you can 
e-mail reservations@hgs.org, or call the office at 713-463-9476. (include
your name, e-mail address, meeting you are attending, phone number and
membership ID#).
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Giant Amarillo uplift drape

structures trapped 

hydrocarbons immediately 

following Permian 

evaporite deposition.

Sept 15 Dues Renewal Deadline

Members are reminded that the deadline for dues renewal is September 15. Members who have not renewed their dues 

($24.00 active/associate; $12.00 emeritus/student) by that date will be dropped from the mailing list for the HGS Bulletin and be

charged the non-member rate for HGS events. There will be a $5.00 reinstatement fee for members renewing their membership after

9/15. Active status will be placed on hold until dues are received by the HGS office.
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