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Abstract 

A combination of x-ray diffraction analyses of core data and spectral gamma ray logs were used to interpret the largely shale succession of the Late 

Ordovician between the top of the Trenton Limestone and the Queenston Shale in the subsurface of east-central Ohio. The four county study area is 

within the back-bulge region of the foreland basin associated with the Taconic Orogeny. The XRD data from the basal portion of the section reveal 

an increase upward in chlorite and quartz along with a decrease in carbonate, which is consistent with an increase in detrital rather than authigenic 

clays. Detrital chlorite is a common clay mineral in sediments shed from mountain belts and the appearance of the clay allows constraints to be 

placed on the transition from under to overfilled foreland basin. Isopach maps of six 4th-order sequences from 300 wells show that subsidence 

across the area was consistent and augmented by some combination of compaction over pre-existing structural and depositional features. 
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Working Hypothesis  – the provenance of the Ordovician 

   mudstones changed from 

   a cratonic to an Appalachian 

   source. 

 

1) Changes in detrital clay mineralogy from core 

 and/or well logs. 

 

2)   Dilution of siliciclastic material had a direct effect on the 

 preservation of organics. 

 

3)   Use model to develop sequence stratigraphic nomenclature. 



Canadian Shield 

Middle Ordovician- 470 M.A. 

Great America Carbonate Platform 



Canadian Shield 

Middle Ordovician- 470 M.A. 

Great America Carbonate Platform 



Study Area 

Modified after (Ettensohn, 

2004) 

Pope and Read (1997) & 

Holland and Patzkowsky 

(1996, 1997) 
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Short 

Wavelength 

Basin 

Formation 

due to thrust 

loading. 

Castle (1978) 

Foreland Basin 
A Middle OrdoVlcl n (P~et\ie': @JClensive catbooate sedimentatiOtl 

~ 

C. Upper-Ordovician: Fine grained siliciclastics overfill foredee 

O. Upper Ordovidan: progradatlon of sands onto distal fOl'eland 

- . .;--

f"!!!!'" e. Upper Ordovician; 5i11c1e1astic and carbonate sedimentation 

Study Area 



Appalachian Foreland Basin 

OHIO 

Cratonward 

• 

LEXINGTON CARBONATE PLATFORM 

EAST COAST 

Taconic Highlands 

• 



Data 

• ~2000 deep wells with logs within study area. 

 

• Barrel core and XRD on 11 wells. 

 

• LePage and Wells-Crum bulk mineralogy was 
determined using XRD (5 foot) and SEM 
techniques (Quartz plus feldspar, carbonates, and 
clay minerals). 

 

• Spectral gamma logs included on LePage and 
Wells-Crum. 

 

 



LePage Well- 
Muskingum Co, Ohio 



Core Analysis 

LAS DATA 

Log values 

adjusted for vertical 

resolution (2 ft) 



Calcite %  Quartz %  Clay % 

Increasing Gamma 
values 
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Quirein (1982) 

Spectral gamma-

ray data. 

 

 

LePage #1 

Wells-Crum #1 



Are the clays detrital? 

The amount of illite is the 

 main control on gamma-ray 

 response. 



Quartz assumed 

 to be largely 

 detrital in 

mudstone  

(Weaver, 1989). 

 

 

The dominant type 

of clays correlate 

with quartz (Illite 

and Chlorite). 



Summary 

• Correlations 

- Quartz vs Gamma= Yes 

 - Illite vs Gamma= Yes 

 - Illite vs Quartz= Yes 

 - Illite + Chlorite vs Quartz= Yes 

 

The only way to explain the above correlations is the 
increase in detrital muds has a greater influence on 
gamma than the quartz present. 



Averages from 11 cores: A change in provenance is 
recorded by changes in detrital clays and quartz 
from zone 1 to zone 2. 



Averages from 11 cores: A change in provenance is 
recorded by changes in detrital clays and quartz 
from zone 1 to zone 2. 



Above a critical threshold, dilution by siliciclastic 
mineral matter decreases the concentration of 
organic matter in the sediment (Bohacs, 1998). 



LEXINGTON LOGANA ISOPACH 
 
-Shows the Sebree Trough 
development  



ZONE 1 ISOPACH  
 
-This zone seems to be 
thicker in the oil window 



ZONE 2 ISOPACH 
 
-Showing the prograding 
siliciclastics onto the craton. 



Provenance change 

 predates 3rd-order MFS. 

 

 

 

Implies overfilled 

foredeep during marine 

transgression. 

 

 

 

Implies high 

sedimentation rates. 



Conclusions 

• Conclusion 1- the mineralogy of the   

   Ordovician mudstones can  

   be predicted using well  

   log data. 

 

• Dominant clay minerals (illite) can be predicted 

from well log data. 
 

 

 



Conclusions 

• Conclusion 2- the provenance of the   

   Ordovician mudstones changed 

   from a cratonic to an   

            Appalachian source. 

 

• The transition from zone 1 to zone 2 within the 

Point Pleasant Formation represents the change 

from the craton to the Taconic Mountains. 

 

 

 



Conclusions 

• Conclusion 3- Detrital clays and quartz diluted 

   the productivity and the  

   preservation of organics.  

   Resulting in lower TOC in the 

   upper part of the Point Pleasant 

   Formation. 

 

 

 

 

 



Source Change: 
TOC Preservation 
Decreased Permeability 
Decreased Porosity 
 
Geomechanics: 
Ductile vs Brittle 
 
 
 
Provenance Change 
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Thank You! 

 

Questions? 
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