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On the cover 

 

 

 The Mississippi Office of Geology drilled the MMRI-Reeves, No. 1 well in 

support of MMRI’s surface mapping efforts. The cover picture shows the Mississippi 

Office of Geology drilling rig as well as Charles T. Swann and Jeremy Dew of MMRI. 

The well reached a total depth of 403 feet.  
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MMRI – REEVES NO. 1 STRATIGRAPHIC TEST WELL 

DRILLING REPORT 
 

Abstract 

The Mississippi Mineral Resources Institute (MMRI) is investigating the geology 

of northern Mississippi. In order to complete a stratigraphic picture of the Troy, Miss 7.5 

minute topographic quadrangle a well was drilled on the private property of Mr. Randy 

Reeves. 

The location was selected because of the westward dip of beds, which allowed 

MMRI to investigate all outcropping stratigraphic units, within the quadrangle. The 

Mississippi Office of Geology provided their Failing 1500 drilling rig and the sampling 

methodology was chosen to be continuous coring. The well was drilled to a total depth of 

403 feet. The recovered core was measured, briefly described and packaged for transport 

to MMRI storage facilities.  

The core recovery of the entire well amounted to 37.5 percent, but different 

formations varied in recovery from zero to 10 percent. The formation drilling times range 

from 0.26 feet per minute to 8.47 feet per minute, where the slowest drilling rate was 

within the Demopolis Formation and the fastest drilling rates within the Ripley 

Formation.  

A set of geophysical logs was acquired, which included gamma ray, spontaneous 

potential and resistivity logs. The composite log was created by combining what was 

analyzed from the core recovery, information identified from the geophysical logs and 

then merged into one composite log that best matched both descriptions.  

 

Purpose 

 MMRI is investigating the geology, mineral resources, geological hazards and the 

geotechnical characteristics of the units cropping out within the Troy, Miss, 7.5 minute 

topographic quadrangle. Subsurface data from this quadrangle is rather sparse and this 

stratigraphic test well was drilled to enhance the subsurface data. The geophysical data 

from this test well allowed correlations between geophysical log signature and lithology 

to be made with increased reliability.  



 7 

 Data generated from this test well is available from the Mississippi Mineral 

Resources Institute, 310 Lester Hall, University, MS, 38677. Selected information, like 

well logs, is also retained in the files of the Mississippi Office of Geology, P.O. Box 

2279, Jackson, MS 39225.  

 

Location 

The well location (Figure 1) was chosen to maximize the information that could 

be obtained from the well. For an ideal well, all the surface stratigraphic units of a 

quadrangle should be sampled in the well. In order to achieve this goal, the well site was 

selected to be on the south-western border of the Troy Quadrangle, in consideration of 

the westward dipping beds. Siting in this area would also allow the evaluation of facies 

changes that may occur down the dip.  Figure 2 illustrates the formations that are 

cropping out near the well site. 

  The well is within the SW1/4 of the SW1/4 of Section 22, T12S, R3E.  A 

Magellan SportTrak Map, global positioning system (GPS) was used to establish the 

more precise location of 34º 01698N, -088º 98147W. This GPS location has an accuracy 

of approximately 15 meters but resolutions of less than five meters are commonly 

obtained.  Figure 1 depicts the exact location of the well within the Troy, Miss 

Quadrangle in Chickasaw and Pontotoc Counties.  

 The well was sited on the property owned by Mr. Randy Reeves. The 

MMRI contacted Mr. Reeves and was given the permission to construct the test well. A 

copy of the permission to drill form is included in Appendix A as well as the certification 

sheet.   After the completion of drilling activity, the well was plugged using a bentonite 

slurry. The plugging procedure fulfills all regulations set forth by the Mississippi 

Department of Environmental Quality. The well site was cleared of all debris associated 

with the operation. Before leaving the site, Mr. Reeves was requested to inspect the site 

to ensure that the cleanup was to his satisfaction.  
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Figure 1: Location of the Troy, Miss Quadrangle (shaded area) in Pontotoc and 

Chickasaw Counties in Mississippi.  
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Figure 2:  Geology of the area surrounding the MMRI-Reeves No. 1 well.  
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Sampling Methodology 

To derive the maximum amount of information from the well, continuous core 

sampling was chosen as the sampling method. The drilling/coring operations were 

conducted by the Mississippi Office of Geology using their Failing 150 drill rig. A ten 

foot, 94mm wireline core barrel was used for most operations utilizing a “punch through” 

and “hard rock” drill shoe. On site water supply was provided by a 1000 gallon, truck 

mounted tank.  

 The core samples extracted from the core barrel, were measured, the lithology and 

contacts briefly described, the core wrapped in cellophane and placed into boxes with 

wooden depth indicators. Each box has a capacity of 10 feet of core. The resulting 15 

boxes of core samples were transported to the MMRI storage facility. At a later time, 

additional analyses such as identification of macro- as well as microfossils on the core 

samples may be conducted.  

 

Stratigraphy 

 The stratigraphic units, identified in the samples vary from the Cretaceous 

Demopolis Formation to the Tertiary Clayton Formation. Figure 3 shows the geologic 

units that were identified within the stratigraphic test well.  

 The oldest unit identified in the core was the Cretaceous Demopolis Formation 

which is within the Selma Group. The Demopolis is subdivided into several members; in 

this test well only the Bluffport member was identified.  

The section assigned to the Bluffport Member was sampled from 313 feet to a 

depth of 365 feet.  From a depth of 365 feet to the total depth of the well was assigned to 

the undifferentiated Demopolis.  The lithology in the Bluffport Member consists of marl 

and chalk, interbedded with calcareous clay. This member contains zones of bioturbation 

and the chalk interbeds  are often thinly bedded.   

The Cretaceous Ripley Formation can also be subdivided into the basal 

transitional clay, Troy beds, middle Ripley, and Chiwapa. The Ripley Formation was 

encountered from a depth of 313 feet to 72 feet.  The transitional clay was sampled from 

313 feet to the bottom of the Troy beds (194 feet).  The lithology of the transitional clay 
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unit consists of micaceous, fossiliferous clay that can be interbedded with medium - to 

fine - grained sand. The core contains abundant mica as well as fossils. At the a depth of 

274 feet a pyrite-rich layer with slickenslides was identified in the core.  

The Troy beds are present from 194 feet to 143 feet and consist of calcareous 

sand and clay. At a depth 154 feet this section of clay and sand became markedly 

interbedded.  Fish bones were found in the core at a depth of 166 feet.  Below the 

interbedded unit, a bed of sandy, phosphatic marl was identified. 

The middle Ripley was assigned to the section from 143 feet to 83 feet and the 

lithology consist of fossiliferous, medium-grained, calcareous sand. The sand is typically 

poorly consolidated to unconsolidated.  Abundant phosphatic grains and molluscs are 

common in this unit.  

 The Chiwapa member ranges from a depth of 83 feet to 72 feet. The lithology of 

this member consists of fine- to medium- grained, sandy limestone. These beds are 

micaceous, fossiliferous and often phosphatic.  

 The Owl Creek Formation is the youngest formation of the Selma Group and 

typically consists of gray clay that can be interbedded with sand. This unit was present 

from a depth of 72 feet to 13 feet. Mollusc fragments as well as phosphate were noted in 

several intervals of the core but were not abundant.  

 The Clayton Formation was assigned to the upper-most portion of the core from 

depth of 9 feet to 13 feet. This formation is the oldest member of the Midway Group and 

was deposited during the early Paleocene. The Clayton Formation consists of massive, 

fine - to medium – grained, glauconitic sands.  
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Figure 3: Geologic Units in the MMRI-Reeves No.1 stratigraphic test well. 
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Core Recovery 

 Since most of the units were unconsolidated, no special drilling problems were 

encountered.  The core recovery for the entire well was 35.7 percent. Core recovery 

varied within the different formations and ranged from a low of zero to a high of 108 

percent for a typical ten foot core. This high recovery was rare; only one other core had a 

recovery rate in excess of 100 percent (104 percent).  Loss of core was problematic in the 

Owl Creek as well as the Ripley Formation.  

Core recovery in the Demopolis Formation averaged at 56.6 percent over the 

entire unit. Recovery varied from zero percent to 108.0 percent, (the highest core 

recovery of the entire well). It is probable that the high recovery is due to dropped cores 

from the previous core run. The first recovery of this formation yielded zero percent, 

where the core may have slipped from the core tube and parts were picked up by the 

following core run, thus yielding 104.0 percent. Table 1 summarizes the core recovery 

from the Demopolis Formation.  

 

TABLE 1 – SUMMARY OF CORE RECOVERY FROM THE  DEMOPOLIS 

FORMATION 

Depth top of core 

(Ft) 

Cored Length (Ft) Recovery (Ft) Recovery (percent) 

313 10 10.4 104.0 

323 10 9.5 95.0 

333 10 10.8 108.0 

343 10 0.0 0.0 

353 10 10.0 100.0 

363 10 2.0 20.0 

373 10 9.5 95.0 

383 10 4.4 44.0 

393 10 0.0 0.0 

Note: The shaded area represents the Bluffport Member within the Demopolis Formation 

 

 The core recovery in the Ripley Formation (transitional clay, Troy beds, middle 

Ripley, and Chiwapa) averaged 25.5 percent over the entire section. The core recovery in 

this unit varies from zero percent to 81 percent. The Ripley Formation is the largest unit 

in the well and consists of several different lithologies, each with different characteristics 
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as described in the Stratigraphy section.  Table 2 summarizes the core recovery from the 

Ripley Formation. The different shades represent the different members within that unit.  

 

TABLE 2 – SUMMARY OF CORE RECOVERY FROM THE  RIPLEY FORMATION 

Depth top of core 

(Ft) 

Cored Length (Ft) Recovery (Ft) Recovery (percent) 

72 1 0.6 60 

73 10 0.3 3.0 

83 10 0.0 0.0 

93 10 3.4 34.0 

103 10 1.4 14.0 

113 10 5.5 55.0 

123 10 1.0 10.0 

133 10 4.8 48.0 

143 10 3.8 38.0 

153 10 3.9 39.0 

163 10 1.0 10.0 

173 10 0.5 5.0 

183 10 1.8 18.0 

193 10 1.0 10.0 

203 10 2.1 21.0 

213 10 7.3 73.0 

223 10 0.2 2.0 

233 10 6.8 68.0 

243 10 0.2 2.0 

253 10 2.1 21.0 

263 10 0.3 3.0 

273 10 1.5 15.0 

283 5 1.0 20.0 

288 5 3.1 62.0 

293 10 8.1 81.0 

303 1 0 0 

304 9 0.0 0.0 

NOTE:  The shaded area from 72-83 feet represents the Chiwapa Member, the area from 

83-143 feet corresponds to the middle Ripley, the shaded area from 143-193 feet 

represents the Troy beds and the last unshaded area is the transitional clay unit. 

 

The overall core recovery in the Owl Creek Formation averaged 35.2 percent. 

With a set of eight cores in this formation, only one core run resulted in zero percent 

recovery, whereas the other recovery from other cores varied from 10.0 to 89.0 percent.  

Table 3 summarizes the core recovery from the Owl Creek Formation.  
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TABLE 3 – SUMMARY OF CORE RECOVERY FROM THE  OWL CREEK 

FORMATION 

Depth top of core 

(Ft) 

Cored Length (Ft) Recovery (Ft) Recovery (percent) 

13 7 1.25 17.8 

20 3 1.2 40.0 

23 10 5.8 58.0 

33 10 1.0 10.0 

43 5 0 0.0 

48 5 2.0 40.0 

53 10 8.9 89.0 

63 9 1.2 13.4 

 

Core recovery in the Clayton Formation consisted of only 4 feet with a recovery 

of 18.75 percent.  The core recovery in this formation was sparse because it represents 

the top section.  Only 12 feet of section was present at the well site extending from the 

surface to a depth of 12 feet.  From 12 feet to a depth of nine feet was cored.  From nine 

feet to the surface was sampled by way of well cuttings.  Table 4 summarizes the core 

recovery from the Clayton Formation. 

 

TABLE 4 – SUMMARY OF CORE RECOVERY FROM THE  CLAYTON 

FORMATION 

Depth top of core 

(Ft) 

Cored Length (Ft) Recovery (Ft) Recovery (percent) 

9 4 0.75 18.75 

 

Formation Drilling Rates 

 Drilling times were also recorded during the course of well drilling. The most 

rapid drilling rates were obtained on the top half of the Ripley Formation, ranging from 

2.2 feet per minute to 8.47 feet per minute.  

 Drilling rates for the Demopolis Formation varied between 0.26 and 0.51 feet per 

minute. The slowest drilling rates were within the Demopolis Formation with rates as 

little as 0.26 feet per minute. The Demopolis section had lower drilling rates than any 

other stratigraphic unit encountered within the well.  The average drilling rate over the 

entire Demopolis Formation was 0.36 feet per minute. Table 5 summarizes the drilling 

rates within the Demopolis Formation.  
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TABLE 5 – SUMMARY OF DRILLING RATES IN THE  DEMOPOLIS FORMATION 

Depth top of core 

(Ft) 

Cored Length (Ft) Drilling Rate 

(Ft/min) 

Remarks 

313 10 0.34  

323 10 0.45  

333 10 0.43  

343 10 0.51  

353 10 0.31  

363 10 0.33  

373 10 0.38  

383 10 0.27  

393 10 0.26  

Note: The shaded area represents the Bluffport Member within the Demopolis Formation 

 

The drilling rates in the Ripley Formation were somewhat uniform. In the top half 

of this formation, the drilling rates were the highest of the entire well with rates up to 

8.47 feet per minute. In parts of the middle Ripley and Troy beds, the drilling rates 

slowed to around 1.5 feet per minute and within the transitional clay unit, the drilling 

rates were as low as 0.03 feet per minute. The average drilling rate for this unit was 2.08 

feet per minute. Table 6 summarizes the drilling rates in the Ripley Formation. 

 

TABLE 6 – SUMMARY OF DRILLING RATES IN THE  RIPLEY FORMATION 

Depth top of core 

(Ft) 

Cored Length (Ft) Drilling Rate (Ft/ 

min) 

Remarks 

72 1 0.24  

73 10 8.47  

83 10 7.7  

93 10 4.83 hard bed  @ 99 feet 

103 10 6.54  

113 10 1.54  

123 10 1.87  

133 10 1.82  

143 10 1.84  

153 10 1.23  

163 10 1.09  

173 10 1.06  

183 10 1.55  

193 10 1.91  

203 10 1.21  
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213 10 1.64  

223 10 0.88  

233 10 0.74  

243 10 0.50  

253 10 0.87  

263 10 0.58  

273 10 0.64  

283 5 0.31  

288 5 0.29  

293 10 0.46  

303 1 0.03  

304 9 0.25  

NOTE:  The shaded area from 72-83 feet represents the Chiwapa Member, the area from 

83-143 feet corresponds to the middle Ripley, the shaded are from 143-193 feet represents 

the Troy beds and the last unshaded area is the transitional clay unit.  

  

The lithology within Owl Creek Formation is relatively uniform leading to 

consistent drilling rates. In this formation the drilling rates vary from a rate of 1.0 foot per 

minute to as high as 2.42 feet per minute. The average drilling rate within the Owl Creek 

Formation was 1.51 feet per minute. Table 7 summarizes the drilling rates in this 

formation.  

 

TABLE 7 – SUMMARY OF DRILLING RATES IN THE OWL CREEK FORMATION 

Depth top of core 

(Ft) 

Cored Length (Ft) Drilling Rate 

(Ft/min) 

Remarks 

13 7 N/A  

20 3 N/A  

23 10 1.41  

33 10 1.34  

43 5 1.00  

48 5 1.61  

53 10 1.25  

63 9  2.18   

  

Within the Clayton Formation only four feet were cored with the remaining nine 

feet sampled by collecting drill cuttings. Because of the small sampled section a reliable 

drilling rate could not be established. Table 8 summarizes the drilling rates in this 

formation. 
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TABLE 8 – SUMMARY OF DRILLING RATES IN THE  CLAYTON FORMATION 

Depth top of core 

(Ft) 

Cored Length (Ft) Drilling time Remarks 

9 4 N/A  

  

 

Geophysical Logs 

 A set of down-hole geophysical logs, prepared by the Mississippi office of 

Geology, were run in the well to characterize the geophysical signatures of the 

stratigraphic units.  The set included gamma ray, spontaneous potential and resistivity 

logs. These logs are included in Figure 4, along with formal contacts. Contacts from the 

gamma ray (GR) curve agreed most closely with the data that was determined from the 

core.  
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Figure 4: Gamma ray, spontaneous potential and resistivity well logs from the MMRI-

Reeves No.1 stratigraphic test well.  
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Composite Log 

 In order to have a complete picture of the stratigraphic units within the well, the 

geophysical logs were compared with the cored description.  The goal is to construct a 

composite well log that reflects the characteristics of both data sets.  

 The data collected from the core recovery gave a good indication of the different 

formations and its members and exemplified the different rock types with detailed 

description of beds. In contrast, the geophysical logs gave a clearer picture of the 

transitions form one formation to the next. The purpose of creating one composite log is 

to use both of the data sets to acquire a more reliable interpretation of the down – hole 

stratigraphy.  The stratigraphic units illustrated in Figure 3 represents the composite log 

for the Reeves well. 
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APPENDIX A 

Geologist Certification Sheet 

Land Owner Permission to Drill Form 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 22 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 23 

 


