Sequence Stratigraphy

Sequence stratigraphic concepts provide a model to explain and predict
the lateral distribution, relative thickness, and depositional environment
of coal-beds in the Cherokee Group. The preservation and continued
growth of peat is dependent on a rising water table and high
accommodation space achieved by relative base level rise (McCabe
and Parrish, 1992). The most extensive, thickest, and lower-ash coals
are interpreted to occur at or near the maximum flooding surface at the
end of deposition of the transgressive systems tract as water tables at
this time would have been at their greatest extent. However, coals are
not restricted to the Transgressive systems tract and occur in any
systems tract. Incised-valley-fills and laterally equivalent inter-fluvial
areas are interpreted as sequence boundaries, although non-
Waltherian vertical facies changes are rarely extreme. Systems tracts
are more easily identified on the basis of vertical changes in lateral
extent and thickness of coals given the well spacing than with
parasequence stacking patterns. Generally, coals tend to thicken and
become more laterally extensive through the transgressive systems
tract, and they thin upward through the highstand systems tract (Aitken,
1994).

Four sequences are identified in the Cherokee Group of the Forest
City basin. Each sequence is identified from the presence of thick (20
150'), sharp-based sandstones interpreted as fluvial and estuarine
filling of incised valleys on a cannibalized shelf. Paleoflow was
generally to the south and southwest. Thin, discontinous (and almost
| impossible to correlate) coals such as the Tebo, Rowe, Dry Wood, “Aw”
| are likely high-stand systems tract coals. Extensive but thin coals such
as the Mulky and Summit are also considered as part of the
transgressive systems tract.. The Riverton, Bluejacket, Weir, and
Mineral coals are identified as the thickest coals in each sequence and
are associated with overlying relatively thick (3 4') “deep” water facies
(usually black phosphatic shale) that are interpreted as maximum
flooding intervals.
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Conclusions

----Thicker and laterally extensive coals develop towards the end of the transgressive systems tract and beginning o
the high-stand systems tract.

---The Riverton-Neutral depositional succession of coals thickens slightly to the northwest thickening as the
Mississippian structure deepens.

---The Bluejacket to Weir coals also thicken to the northwest and are primarily of coastal-plain origin

---Fleming to Bevier coals thicken in the east and north and are more laterally persistent (because of deepening
marine conditions throughout).

---The structure of the Mississippian limestone is likely the single most important factor in determining net
accumulations of thickness of Pennsylvanian coals.

--Net coal thicknesses typically range from 15-35’ (5-11m), although extremes locally occur.

---Gas values (SCF/TON) measured in the Forest City basin are generally less than what is recorded in the CBM
play in the Cherokee Basin of southeastern Kansas, but thicker net coal accumulations in the area may become a
source of methane production in the future as the economics of CBM in Kansas evolve.

---Thermal maturation indicators suggest that strata in the Forest City basin decrease in thermal maturation towards
the north. This decrease in thermal maturation may account for the lower gas content in coals in the Forest City
basin.



