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ABSTRACT 

Study of geologic data from wells in the Kingdom Field area 
and other parts of the Abo Shelf Complex trend in New Mexico 
and Texas has led to new concepts about the style of deposition 
of the Leonardian Abo Formation . The implications of paleo
geograph ic restoration of the Abo shelf, combined with well 
logs and detailed description and interpretation of conventional 
cores petrographic samples from nine wells in Kingdom Field 
resulted in the definition of four important depositional facies 
that have significant control on reservoir character. The facies 
are; Supratidal/Terrestrial (updip and top seal) ,  I ntertidal 
(reservoir grainstones), Lagoonal (reservoir barrier), and Shelf
edge (secondary reservoir) . A fifth facies, Karst Breccia, has 
also been defined.  

Evaporites and variably anhydritic mudstones and wackestones 
that contain very fine peloids and skeletal debris, characterize 
the Supratidal/Terrestrial facies .  Due to the high mud content 
and occlusion of most porosity by anhydrite, rocks of th is  facies 
are tight and form part of the updip seal of Abo reservoirs. 
Fenestrae, irregular laminae, normal grading, enterolithic beds, 
and desiccation cracks are some of the sedimentologic features 
observed in core that characterize this  facies .  Peloid grainstones 
and packstones that contain variable amounts of ooids and 
medium to coarse skeletal debris characterize the sediments of 
the Intertidal facies. These sediments were laid down in tidal 
delta complexes, tidal channels, and inner shelf shoals .  This 
facies i s  identified in cores by common massive-appearing beds, 
cross-bedded grainstones, m inor bioturbation and sharp bound
ing contacts.  Rocks of this facies  comprise the primary reser
voir in the Abo. They generally possess fair to good porosity 
and permeability due to their clean, well-sorted texture and 
subsequent dolomitization . Bioturbated and stylolitic mud
stones and wackestones that contain a wide range of skeletal 
debris characterize the Lagoonal/Subtidal facies .  Peloids, 
c rino id  fragments, brachiopods, fusulinids, gastropods, bryozoa, 
ostracods, calcareous algae, Tubiphytes, sponges, corals, and 

lithoclasts have all been recogn ized in sediments of th is  facies. 
The rocks are generally dark in color, d isplay common moldic 
porosity that is  typically plugged by anhydrite, and commonly 
have gradual or b ioturbated contacts with over- or underlying 
beds. Due to their texture, low poros ity, and d istribution, strata 
of this facies generally produce a lateral reservoir barrier be
tween the intertidal and shelf-edge grainstones. The Shelf-edge 
facies consists of two subfaCies, build-ups and shelf-edge grain
stone/packstone aprons. The aprons are composed of fine to 
coarse skeletal debris and lithoclasts. These sediments accumu
late on the landward side of the shelf-edge buildups and are 

winnowed by wave and current action . They grade laterally into 
the sediments of the Lagoonal/Subtidal facies. Rocks of the 
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shelf-edge apron subfacies provide a secondary reservoir due to 

their winnowed, if poorly sorted, texture and dolomitization . 
The bui ldups comprise boundstones and packstones dominated 
by calcareous algae and Tubiphytes and less common sponges, 
corals, and crinoids .  Th is subfacies represents only 6% of the 

3 1 77' of core examined. Although the carbonate factory at the 
shelf-edge generates a considerable volume of sediment, most 
accumulates in the shelf-edge aprons and lagoon. The buildups 
are regarded as a minor facies .  Rocks of this facies can display 
good interparticle and framework porosity but typically are 
plugged with anhydrite and do not represent a major reservoir in 
the area. 

The fifth facies defined by th is study is a geologic "wild card". 
It is the karst breccia facies .  Significant breccias comprising 
rocks of all the other described facies have been observed 
suggesting exposure of the entire Abo shelf on at least two 
occasions .  Subsequent paleocave systems and breccia zones are 
typically plugged with cavern-filling anhydrite . These can 
easily be mistaken for thick deposit ional evaporite zones on 
density logs and care must be taken when correlating and 
mapping or confused interpretations may resu lt. 
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