
Sequence Stratigraphy of the Ferry Lake Anhydrite, Northeastern Gulf of Mexico: Implications for 
Hydrocarbon Potential* 

 
Faith O. Amadi1, R.P. Major1 and Lawrence R. Baria2 

 
Search and Discovery Article #30097 (2009) 

Posted August 24, 2009 
 
*Adapted from oral presentation at AAPG Convention, Denver, Colorado, June 7-10, 2009 
 
1Geology and Geological Engineering, The University of  Mississippi, University, Mississippi (mailto:foamadi@olemiss.edu) 
2Jura-Search, Inc., Jackson, Mississippi 
 

Abstract 
 
The Lower Cretaceous Ferry Lake Anhydrite in southern Mississippi is composed of approximately 76 meters (250 feet) of alternating 
carbonate and evaporite beds. Correlations of well logs indicate rhythmic depositional stacking of carbonate and anhydrite facies. 
Identification of these small-scale transgressive-regressive cycles, which formed during high-frequency eustatic sea-level fluctuations, 
is based on stratal geometry, nature of cycle boundaries, and facies stacking patterns. The Ferry Lake sequence is divided into nine 
high-frequency, fourth-order parasequences at the southern edge of the Mississippi Interior Salt Basin, and seven high-frequency, 
fourth-order cycle sets (FLP-1 to FLP-7) approximately 120 kilometers south of the southern rim. Fewer parasequences in the seaward 
direction result from pinchouts of evaporite beds and interfingering of evaporites with carbonate beds.  
 
Analysis of a carbonate sample from 4,084 meters (13,398 feet) yielded 1.0 wt.% total organic carbon, vitrinite reflectance of 0.88 %, 
and Tmax of 437 oC. These results indicate that the Ferry Lake is thermally mature and has hydrocarbon generative potential.  
 
Parasequence stacking patterns suggest that the late stage highstand systems tracts, which are composed of evaporite beds, were 
deposited during a relative drop in sea level, and the transgressive systems tracts, composed of backstepping carbonate beds, were 
deposited during a minor relative sea-level rise. Classifying individual carbonate and anhydrite beds into high frequency, fourth-order 
parasequences provides understanding of reservoir, source, and seal distributions at the play and prospect scale.  
 

Copyright © AAPG. Serial rights given by author.  For all other rights contact author directly.



Sequence Stratigraphy of the Ferry Lake
Anhydrite Northeastern Gulf of

Mexico: Implications for
Hydrocarbon Potential



Introduction

 Identify geometric relation of the strata and 
their stacking patterns

 Develop sequence stratigraphy framework

 Develop an exploration model

 Determine hydrocarbon potential of the 
FLA 



Background Information 

 Deposited during the Lower Cretaceous Period

 Deposited in a stratopycnal free-flow exchange 
basin

 Alternating restriction and circulation with open 
marine water

 Alternate deposit of limestone and evaporite beds



Free inflow



(From Duckworth et al., 1992)





B



Sequence stratigraphy

 Sequence — a relatively conformable succession 
of genetically related strata bounded at its top and 
base by unconformities or their correlative 
conformities (Posamentier and James, 1993)

 Parasequence — a relatively conformable 
succession of genetically related beds or bedsets
bounded by marine flooding surfaces or their 
correlative surfaces (Van Wagoner et al., 1990) 



Application to Ferry Lake Anhydrite

 Transgressive systems tracts (TST)
 Lowstand systems tracts (LST)
 High systems tracts (HST)
 Maximum flooding surfaces (MFS)

(Posamentier et al., 1988)







Geochemical analysis

TOC analysis

Rock-Eval Pyrolysis
Vitrinite reflectance 

(%Ro)
Visual kerogen
Thermal alteration 

index (TAI)
Sample locations



Results

SAMPLES Leco
TOC

Tmax
(0C)

Calc.
%Ro

Meas.
%Ro

PI

FOA_01 0.53 437 0.71 0.88 0.38

FOA_02 1.00 438 0.72 1.99 0.99



(Humble Geochemical Services)
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Conclusions
 Eleven parasequence sets at the north, decreased to 

eight parasequence sets southward

 Developed limestone beds in parasequence sets 4,7, 
and 8

 TOC result shows that the formation has a fair to good 
hydrocarbon generation potential

 Thermal mature source rock placing it within oil and 
gas generation window
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