
For the best experience, open this PDF portfolio in
Acrobat 9 or Adobe Reader 9, or later.

Get Adobe Reader Now!

http://www.adobe.com/go/reader




  


 
DIVISION OF GEOLOGY AND MINERAL RESOURCES 


OPEN FILE REPORT 09-03 
 
 
 
 


PROCEEDINGS OF THE 
2009 SOUTHEASTERN U.S. MESOZOIC BASINS 


ENERGY RESOURCES WORKSHOP 
 


MARCH 19-20, 2009 
CHARLOTTESVILLE, VIRGINIA 


 
CO-SPONSORS: 


VIRGINIA DEPARTMENT OF MINES, MINERALS AND ENERGY 
UNITED STATES GEOLOGICAL SURVEY 


 
 
 
 
 
 
 
 
 


PREPARED BY: 
William L. Lassetter 


 


 
 
 
 
 


COMMONWEALTH OF VIRGINIA 
DEPARTMENT OF MINES, MINERALS AND ENERGY 
DIVISION OF GEOLOGY AND MINERAL RESOURCES 


900 Natural Resources Drive, Suite 500 
Charlottesville, Virginia 22903 
http://www.dmme.virginia.gov/ 


 
 



http://www.dmme.virginia.gov/�





i  


2009 Southeastern U.S. Mesozoic Basins 
Energy Resources Workshop 


 
ABSTRACT 


 
The 2009 Southeastern U.S. Mesozoic Basins Energy Resources Workshop was held in 
Charlottesville, Virginia, on March 19-20, 2009.  The Workshop was coordinated and sponsored 
by the Virginia Department of Mines, Minerals and Energy, Division of Geology and Mineral 
Resources (DGMR), with financial support provided by the U.S. Geological Survey (USGS).  
The format of this workshop followed that of the 2008 U.S. Mesozoic Basins Energy Resources 
Workshop held in Charlottesville on May 13-14, 2008. 
 
Participants in the 2009 Workshop included geoscientists from the USGS, the U.S. Minerals 
Management Service (MMS), and State geological surveys from the south-Atlantic coastal 
region including Virginia, North Carolina, South Carolina, and Florida.  The Workshop was 
organized as a forum for the review of historical data, resource assessments, regulatory issues, 
and information needs that might advance our collective understanding of the energy resources 
potential of the onshore and offshore Mesozoic basins. 
 
The presentations included reviews of the geologic characteristics of the Mesozoic basins in 
North Carolina, South Carolina, and Florida, together with the known and inferred characteristics 
of the buried and offshore basins.  The descriptions of historic exploration and development of 
coal, oil, and natural gas in the southeastern states underscored the prospective nature of the 
basins and helped identify data gaps.  Participants were made aware of the current resource 
assessments, assessment methodologies, and regulatory framework at the Federal and State 
levels.  In the open discussion period on the final day the many remaining concerns and data 
needs were outlined together with the possible timing of future resource assessments.  The 
participants agreed that there was value to be gained in holding future workshops for the 
purposes of coordinating data collection, data sharing, and updating energy resource 
assessments. 
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INTRODUCTION 
 
The National Oil and Gas Assessment (NOGA) completed in 1995 by the U.S. Geological 
Survey (USGS) characterized the East Coast Mesozoic Basins as a hypothetical play with 
potential resources contained in onshore and offshore basins situated along the eastern 
continental margin from northern Florida to Nova Scotia.  The report estimated a resource of 348 
billion cubic feet of natural gas in undiscovered, technically recoverable conventional reservoirs 
(U.S. Geological Survey, 1995).  No estimates are given in the report for unconventional 
reservoirs that would include continuous assessment units containing coal bed methane or shale 
gas. 
 
On the outer continental shelf (OCS), an assessment update in 2006 by the U.S. Minerals 
Management Service (MMS) estimated 3.82 billion barrels of oil (Bbo) and 36.99 trillion cubic 
feet (Tcf) of natural gas in the Atlantic OCS region.  This estimate included 1.50 Bbo and 15.13 
Tcf of natural gas in the Mid-Atlantic planning area, and 0.41 Bbo and 3.86 Tcf in the South 
Atlantic planning area (U.S. Department of the Interior, Minerals Management Service, 2006). 
 
These two national assessments, together with key geologic, geophysical and other exploratory 
data gathered by State geological surveys provide the foundation for a new, revised assessment 
of the potential for undiscovered hydrocarbon resources in the eastern Mesozoic basins.  In 
preparation for the new assessment, the USGS Eastern Energy Resources Team and the Virginia 
Department of Mines, Minerals and Energy (DMME) convened the Southeastern U.S. Mesozoic 
Basins Energy Resources Workshop, held over a two-day period on March 19-20, 2009.  The 
goals of the workshop were to bring together geoscientists from Federal agencies and State 
geological surveys from the south-Atlantic coastal region to: (1) review historical data and 
resource assessments of energy-related resources associated with onshore and offshore Mesozoic 
syn- and post-rift basins, (2) evaluate information needs and significant data gaps, and (3) 
discuss the potential for future cooperative studies and information sharing. 
 
The following section includes a brief summary of each presentation and the open discussion at 
the conclusion of the workshop.  The file name in parenthesis following the speaker’s name and 
topic identifies the presentation found in the proceedings.  The workshop agenda and list of 
participants are included as Appendix 1 and Appendix 2, respectively.  A comprehensive 
bibliography of pertinent references is provided in Appendix 3.  Appendix 4 contains 
photographs from the workshop. 
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SUMMARIES OF PRESENTATIONS 
WORKSHOP – DAY 1 


 
COLEMAN, J.  -  Summary of oil and gas exploration wells, onshore Mesozoic basins, 
eastern U.S.A.  (Coleman.pdf) 
Mr. Coleman summarized the geology and highlights of oil and gas exploration in the onshore 
Mesozoic basins along the U.S. Atlantic coast.  Although apparent source rocks in the 
northernmost Hartford and Gettysburg-Newark Basins are quite prospective, only limited 
information is available concerning exploratory work or potential reservoir characteristics.  
Historic exploration for oil and gas in Virginia has been focused primarily in the Richmond and 
Taylorsville basins, although organic-rich source rocks have been investigated in the Culpeper 
and Farmville basins.  Numerous oil and gas shows have been reported in exploration wells 
drilled in North Carolina, South Carolina, and Georgia, with many of these wells providing 
valuable stratigraphic data for the Mesozoic system.  Regional scale geologic and geophysical 
data provide the framework for theoretical reconstructions of the central Atlantic rift and the 
possible extent of buried Mesozoic strata.  Burial history models will be developed as part of the 
planned USGS assessment of the onshore Mesozoic system in 2010. 


POST, P.  -  Petroleum systems of the U.S. central Atlantic margin 
(The following abstract is from a paper given by Mr. Post at the Central Atlantic Conjugate 
Margins Conference – Halifax 2008, http://www.conjugatemargins.com/abstracts/by_session/2.) 
From 1975–1988, a single stage of expensive, disappointing hydrocarbon exploration took place 
on the U.S. Atlantic margin (USAM). Fifty-one wells (5 COST – 46 industry) were drilled in the 
Georges Bank basin, Baltimore Canyon Trough (BCT), and Southeast Georgia Embayment: 
none were drilled in the Carolina Trough. 
 
Tested play types included drape/compaction structures, amplitude anomalies, listric fault traps, 
a dyke-swarm cored uplift, various carbonate margin plays, and slope-apron siliciclastics. The 
only positive results in the USAM were the gas encountered and/or tested in the eight wells 
drilled in the four-block Hudson Canyon (HC) 598 area, a listric fault trap in the BCT. 
 
Analogs previously applied to USAM basins are inappropriate. While the same geologic age, 
they differ in regional and local setting. Carbonate and clean/mature siliciclastic reservoir 
analogs in the Gulf of Mexico Mesozoic basins are located on salt rollers, or related to salt-cored 
or salt-withdrawal structures. Other than in the Carolina Trough, similar structures are not widely 
recognized in USAM basins. The productive Sable sub-basin siliciclastic depocenter is located 
basinward from the carbonate margin and reservoirs are often overpressured, preserving porosity 
and permeability. In USAM basins, siliciclastic depocenters are generally landward from the 
margin and reservoirs encountered to date are not overpressured. 
 
Throughout the USAM, issues regarding petroleum system elements include: generally 
degrading siliciclastic reservoir quality with depth, poorly developed carbonate reservoir facies, 
identification and areal distribution of source rocks, and timing of seal deposition/lithification in 
carbonate margin tests drilled to date. Petroleum system processes; i.e., timing of hydrocarbon 
generation–migration–accumulation are also poorly understood and appreciated. 
 



http://www.conjugatemargins.com/abstracts/by_session/2�
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Assessment of these basins using a forensic petroleum system approach may provide guidance 
for future exploration strategies. 
 
REID, J.  -  Historic exploration and development in North Carolina (Reid_and_Taylor.pdf) 
(The following summary was provided by Mr. Reid.) 
North Carolina Geological Survey (NCGS) staff provided a progress report since the first 
Mesozoic basin workshop held in May 2008.  Contributions to this year’s workshop included 
two Cumnock Formation core intervals and conducting the core workshop.  Presentations 
focused on recognition of the extent of the organic shale (nearly 25,000 acres) with thickness up 
to 400 feet, newly integrated seismic and well data interpretation (with distinct seismic reflectors 
that may carry throughout the basin), organic chemistry, new field work that has recognized a 
systematic fracture patterns supported by LiDAR, and determination that two wells have 
significant gas pressures.  Staff noted that a previously undiscovered Triassic basin (Carnian) in 
Bertie County, North Carolina, was encountered by a USGS water well that did not intersect 
organic-rich sediments. 
 
HOWARD, S.  -  Historical energy resource exploration in South Carolina 
(Howard_SCGeoData.pdf) (The following summary was provided by Mr. Howard.) 
Data resources covering the buried Mesozoic rift basins in South Carolina have been identified.  
These are separated into 3 categories:  results from previous commercial exploration, data 
collections held by state agencies, and data holdings at Savannah River Site (DOE). 
 
There are two documented exploration projects.  In 1983, SEPCO drilled a 12,750 ft test well in 
Colleton County in the area of the South Georgia rift (Lightsey #1).  In 1985 and 1986, Texaco 
(possibly with Exxon) drilled a 5,889 ft test well in Florence County in the Florence basin.  
Cuttings from both holes are located in the SCGS Core Repository, as are assorted files.  Seismic 
lines are known to have been collected for each project, but their whereabouts are unknown. 
 
Core material, lithologic and geophysical logs, and other reports and files are located at SCGS 
(South Carolina Geological Survey).  Other files are known to exist at SCDHEC (Department of 
Health and Environmental Control), but they have not been cataloged.  A COCORP line was run 
in South Carolina from Laurens County in the northwest to Charleston County in the southeast.  
The USGS has developed potential-field maps of the southeast, which are now digital rasters in 
grid formats. 
 
Savannah River Site (DOE) has been gathering geologic information for decades and could be a 
potential source of information on the Dunbarton basin. 
 
CARTER, M.  -  Character and distribution of Mesozoic silicified breccias in east-central 
Virginia (Carter.pdf) 
Mr. Carter has mapped silicified breccias in the Richmond area as part of ongoing detailed 
geologic mapping investigations conducted by the Virginia Division of Geology and Mineral 
Resources.  The distribution and orientation of these breccia zones indicates a complex structural 
relationship between Mesozoic basins and their bounding faults that may reflect multi-episodic 
Mesozoic-age faulting in the Virginia Piedmont.  The mapped breccias are closely identified 
with distinct zones and swarms of tensional fractures filled with cryptocrystalline silica and 
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macrocrystalline quartz.  Multiple episodes of fracturing and annealing have resulted in breccias 
characterized by silica-cemented quartz clasts and chalcedony-filled fractures that enclose clasts 
of the surrounding host rocks.  Evidence from regional geomorphic patterns suggests landscape 
evolution processes that may have been strongly influenced by Cenozoic (Pliocene) faulting and 
reactivation of the Mesozoic structures. 
 
ARTHUR, J.  -  Historical energy resource development in Florida (Arthur_FLHistExpl.pdf) 
Mr. Arthur reviewed the tectonic history of Florida using digital animation from Hulver and 
Rowley (1996) and Hulver (1996).  There are two main oil and gas producing areas in Florida, 
with 58 wells currently in production.  In northwest Florida, the Jay and Blackjack fields have 
produced about 500 million barrels of crude oil and 600 billion cubic feet of natural gas from the 
Upper Jurassic Norphlet Sandstone and Smackover Limestone/Dolomite.  In the South Florida 
Basin, site of the first oil discovery in Florida in 1943, about 100 million barrels of crude oil 
have been recovered from the Sunniland Field.  Oil is produced from the Lower Cretaceous 
Sunniland Limestone. 
 
Nine offshore wells were drilled in State waters (out to 10.36 miles offshore) between 1947 and 
1983, with one oil show near Key West.  Fifty-one wells have been drilled in offshore Federal 
waters, where the U.S. MMS has estimated 2.1 billion barrels of oil on the Florida OCS.  Of 
these wells, 45 were dry holes, 3 were noncommercial oil/gas discoveries, and 3 were major gas 
discovery wells. 
 
SWEZEY, C.  -  The USGS process of assessing undiscovered oil and gas resources 
(Swezey.pdf) 
Mr. Swezey described the process that the USGS uses to assess the potential for undiscovered, 
technically recoverable oil and gas resources.  Using the “Petroleum System” approach (Magoon 
and Dow, 1994), five main characteristics are evaluated including source rock, maturation, 
migration, reservoir rock (assessment unit), and traps and seals.  Assessment units are designated 
as conventional (characterized by fluid contacts between hydrocarbons and water) or 
unconventional (rock formations pervasively charged with oil or gas, such as shale gas 
reservoirs).  A detailed description of the assessment methodology is available on the USGS web 
site: http://energy.cr.usgs.gov/oilgas/noga/methodology.html. 
 
POST, P.  -  The U.S. MMS methodology for assessing the OCS Atlantic Resource Area 
Mr. Post described the methodology for the assessment of offshore oil and gas resources that 
supports the 5-Year OCS Leasing Program managed by the MMS.  The most recent 
comprehensive assessment of the Atlantic OCS area was completed by MMS in 2000, and 
identified 11 plays.  Although all of these plays are hosted by Mesozoic strata, only two are 
considered rift-related systems, and no specific resource estimates for these two plays were 
generated.  The 2000 assessment provided estimates of undiscovered, conventionally recoverable 
resources that included average values of 28.0 trillion cubic feet of natural gas (Tcf) and 2.3 
billion barrels of oil (Bbo).  MMS updated these estimates in 2006 to 37.0 Tcf and 3.8 Bbo, 
respectively.  The 2006 update also provided estimated resources for the Mid-Atlantic OCS 
planning area, which includes the offshore areas of Virginia, North Carolina, Delaware, and 
Maryland.  The resources included mean estimated values of 15.13 Tcf of natural gas and 1.50 
Bbo. 



http://energy.cr.usgs.gov/oilgas/noga/methodology.html�
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SMOOT, J.  -  Newark Supergroup exposed basins (Smoot.pdf)  
Mr. Smoot described his investigations of the tectonic and climatic controls that influenced the 
development and evolution of the Newark Supergroup strata in exposed and buried basins along 
the eastern continental margin of North America.  A generalized sedimentary sequence was 
described in which early fluvial deposits are buried by lacustrine sediments with variable organic 
content, which are subsequently capped by new fluvial deposits. 
 
POST, P.  -  MMS published and unpublished data (Post.pdf)  
Mr. Post reviewed the present state of seismic data available for the Atlantic OCS.  The MMS 
has vectorized about 60 percent of the 239,000 line-miles of seismic profiles.  Much of the 
seismic data is available in a TIFF digital format and may also soon be available as vectorized 
datasets.  Well logs and other well data, and reports, are available from the MMS.  The MMS 
anticipates the completion in 2010 of a revised resource assessment that will include the Atlantic 
OCS. 
 
ARTHUR, J.  -  Data resources in Florida (Arthur_FLGeoData.pdf) 
Mr. Arthur described oil and gas information that is available at the Florida Geological Survey 
(FGS) including permitting and pre-permitting archives that goes back to 1947, operator 
information, well construction data, downhole logs, field data, production data, etc.  The FGS 
also maintains many databases, geophysical data and well field maps, sample collections, and 
core and well cuttings repositories.  Much of this information is available or indexed online: 
http://www.dep.state.fl.us/geology/gisdatamaps/index.htm 
   
CLENDENIN, B.  -  Data resources in South Carolina (Clendenin.pdf) 
(The following summary was provided by Mr. Clendenin.  Figures and references are included in 
Clendenin_2.pdf.) 
The discussion emphasizes the present understanding of the subsurface geologic framework.  
When compared to the database of the Newark Supergroup basins farther to the north, little is 
known about the geology of the Mesozoic basins buried under the South Carolina Coastal Plain. 
Suggestions have been made that the southern basins formed under a similar tectonic setting as 
those farther north (Withjack and others, 1998). Geometries interpreted from regional 
aeromagnetic patterns show that transtensional pull-apart (Dunbarton basin), extensional half-
graben (Florence basins), and rift (South Georgia basin) basins are present (Figure 1). Having 
knowledge of the existence of the basins, the assessment question became one of:  Do the basins 
contain natural gas and oil?  
 
Basins dominated by strike-slip are shallower and have a thinner stratigraphic section than dip-
slip basins (Schlische, 1993).  If this statement is true, the Dunbarton basin presently is not of 
interest (Figure 1). The southern of the two Florence basins has been drilled.  The target for this 
drilling was facies charges along faults, and little is still know about the geology.  The Florence 
basins, however, are not linked to a larger rift system as are the sub-basins in the Deep River 
basin, North Carolina, and may have undergone extensive erosion on the flank of the Cape Fear 
arch.  If that is true, the Florence basins also may have a thinner stratigraphic section. On the 
basis of these assumptions, the South Georgia basin seems to have more potential.  
 



http://www.dep.state.fl.us/geology/gisdatamaps/index.htm�
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Other than information inferred from aeromagnetic maps and a few, randomly spaced seismic 
lines, the geology of the South Georgia basin has not been examined in detail. In southern South 
Carolina, the South Georgia basin consists of the northern Jedburg and the southern Ridgeland 
basins (Figure 1). The two basins appear to be separated by a feature represented by a strong 
magnetic high. Both basins are buried under basalt flows referred to as the J-reflector. The flows 
mark the rift unconformity.  Extension has been interpreted to be formed by early Mesozoic 
rifting that extended west-southwest to the Gulf of Mexico (Daniels and others, 1983).  
 
The Ridgeland basin is part of the main rift basin to the west-southwest. COCORP lines 5 and 8 
immediately across the Savannah River in southeastern Georgia show that the Ridgeland basin 
has been partially inverted by subsequent thrust reactivation. The Jedburg basin is bound on the 
west by the northeast-striking Magruder fault and on the north by the Pringletown fault (Figure 
1).  Aeromagnetic maps and a line drawing of a seismic line (Costain and Coruh, 1989) show 
that the Pringletown fault is a down-to-the-south listric-shaped (?) fault. Shallow boreholes 
drilled perpendicular to strike by the SCGS also show that the fault underwent a phase of 
reactivation during the Tertiary; reactivation was interpreted from a pronounced thickening of 
the Oligocene Ashley formation to the south and the absence of Eocene units across the fault. 
 
Down-to-the-south throw on the Pringletown fault differs from the down-to-the-southeast 
structural style shown on COCORP seismic lines 5 and 8 of the Ridgeland basin. The faults on 
those lines also appear to be an associated set of inverted listric faults that exploited an even 
older structural grain (Cook and others, 1981).  Faults in the Charleston area strike NW-SE 
(Weems and Lewis, 2002) and are highly oblique to the E-W-striking Pringletown fault lying 
immediately to the north. In many of the Mesozoic basins, intrabasinal faults are typically 
synthetic to and only slightly oblique to the boundary fault system (Schlische, 1993).  The NW-
SE faults in the Jedburg basin do not correspond to accepted analog models of rift structural 
style.  However, a down-to-the-south basin opening obliquely to the southwest would have 
normal faults striking northwest-southeast perpendicular to an oblique SW regional extension 
direction (Figure 2) 
 
REID, J.  -  Data resources in North Carolina (Reid_and_Taylor.pdf)  
(The following summary was provided by Mr. Reid.) 
North Carolina Geological Survey (NCGS) staff provided a progress report since the first 
Mesozoic basin workshop held in May 2008.  Publications include: USGS OFR 2008-1108 (Reid 
and Milici), an AAPG Eastern (Pittsburgh; October, 2008) poster and abstract (Reid and Taylor), 
and Internet-based NCGS Information Circular 36, “Natural Gas and Oil in North Carolina,” 
(Reid) released in March 2009.  Planned work includes: gas chemistry sampling of the two gas 
wells (noted above) in collaboration with the USGS; migration of 75 line-miles of seismic into 
Kingdom Suite for basin-wide interpretation; additional core, well cutting examination and 
photographic documentation; continued field work, and preparation of oral and poster abstracts 
for the 2009 AAPG Eastern Section meeting to be held in Evansville, Indiana this September.  
Continuing collaboration with the USGS Eastern Energy Team is anticipated. 
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WORKSHOP – DAY 2 


REID, J., and TAYLOR, K.  - Core examination 
The second day of the workshop opened with an examination of core from the Deep River Coal 
Field in North Carolina.  Jeff Reid and Ken Taylor provided an overview of the geology of the 
area and led the examination of the core that included intervals of organic-rich shale from the 
Triassic Cumnock Formation.  The core intervals were from two holes, Dummit Palmer No. 1 
(core description and gas observations – NCGS OFR), and USBM drill hole 8 (core description 
handout from Reinemund, 1955).  Both of these holes were located on seismic line 113, and 
represent part of the holdings in the NC Geological Survey core repository. 
 
ORR, R.  -  Atlantic OCS oil and gas leasing (Orr.pdf)  
(The following summary was provided by Ms. Orr.) 
This presentation provides an overview of the Minerals Management Service offshore oil and 
natural gas responsibilities and specifically details the leasing process.  The presentation 
describes the current 5-year oil and gas leasing program, discusses the new 5-year program, and 
reviews the expired moratoria and changes in leasing restrictions that have taken place.  The 
slides detail the sale process from the initial Call for Information through the EIS analysis and 
coordination with States and other agencies to holding the actual lease sale.  Specific information 
on potential Lease Sale 220 offshore Virginia is provided, in addition to the Virginia State 
Energy Policy and historical data on resources and prior wells in the Atlantic. 
 
TAYLOR, K.  -  General statutes and regulations in North Carolina (Reid_and_Taylor.pdf)  
(The following summary was provided by Mr. Reid.) 
North Carolina Geological Survey (NCGS) staff provided a progress report since the first 
Mesozoic basin workshop held in May 2008.  A synopsis of current state laws and administrative 
code related to exploration and drilling was also presented.  NCGS Information Circular 36, 
entitled “Natural gas and oil in North Carolina,” provides information on the permitting and 
regulatory process.  The publication is available on-line: 
http://www.geology.enr.state.nc.us/pubs/PDF/NCGS_IC_36_Oil_and_Gas.pdf 
 
HOWARD, S.  -  Regulatory framework for exploration and development of onshore, State 
waters, and offshore resources in South Carolina (Howard_SCStateReg.pdf) 
(The following summary was provided by Mr. Howard.) 
Procedures for oil and gas exploration are detailed in S.C. Code of Laws, Title 48, Chapter 43, 
and it identifies the permitting procedure as a responsibility of DHEC (South Carolina 
Department of Health and Environmental Control).  S.C. Code of Regulations Chapter 121, 
Section 8 identifies the same responsibilities under the Department of Natural Resources. 
 
Overall, the State is not prepared to handle an influx of exploration permits.  The process is too 
disjointed as a result of previous government reorganizations.  Politically, the State is almost 
evenly divided between encouraging and discouraging exploration.  The locations of buried rift 
basins are also challenging because they are adjacent to major population centers, sensitive 
environmental areas, or sensitive infrastructural facilities.  However, parts of these basins may be 
suitable for exploration and production. 
 



http://www.geology.enr.state.nc.us/pubs/PDF/NCGS_IC_36_Oil_and_Gas.pdf�
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ARTHUR, J.  -  State regulatory framework in Florida (Arthur_FLStateReg.pdf) 
State regulations pertaining to exploration and production of hydrocarbons in Florida are set out 
under Chapter 377, Florida Statutes and Rules 62C-25 through 30, Florida Administrative Code.  
A description of the Oil and Gas Program and all permitting forms are available on-line at the 
following web link:  http://www.dep.state.fl.us/Water/mines/oil_gas/index.htm. 


FACILITATED DISCUSSION 
Workshop participants discussed the scheduled timing of planned resource assessments.  It was 
agreed by all participants that there would be substantial benefit in coordinating the timing, 
resources, and work products of the MMS, USGS, and the State geological surveys in these 
updated assessments.  The discussion of “next steps” resulted in the listing of specific data needs: 
 
“Wish List”: U.S. Geological Survey 


• Digital well logs 
• Well test data and production data made digital and accessible 
• Digital surface location information of wells (oil, gas, water) 
• Subsurface fluid information from all wells 
• Bottom hole temperatures, and heat flow information 
• Vitrinite reflectance, TOC information 
• Cross sections, isopach maps, structure maps, depth to reservoirs 
• Stratigraphy of basins 
• Analogs, models from productive fields 
• Hold a Northeast Mesozoic rift basins workshop in late 2009 


 
“Wish List”: U.S. Minerals Management Service 


• Environmental data for offshore, including State waters in preparation for geological and 
geophysical data collection 


• Scoping meetings, hearings on EIS, listening sessions 
 
“Wish List”: State geological surveys 


• Increased funding levels 
• Analysis of TOC, Ro% 
• Derivative E-logs 
• Digital conversion of existing seismic data 
• New seismic data 
• Avoid duplication of work between USGS and State surveys 
• Drill stratigraphic core holes 
• Compile datasets of disparate information 
• Geologic modeling to characterize the Mesozoic basins 
• Digital conversion of paper well logs and reports 
• Complete 1:24,000 quadrangle mapping 
• Surface geology in GIS format at 1:100,000 scale 
• Improve data distribution using web sites, professional meetings, publications 
• Create eastern U.S. Mesozoic basins consortium: standardization of nomenclature and 


datasets – How would this be funded? 



http://www.dep.state.fl.us/Water/mines/oil_gas/index.htm�
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Links to publications and data online: 
 
Delaware Geological Survey: 
 http://www.dgs.udel.edu/publications/index.aspx 
 
Florida Geological Survey: 
http://www.dep.state.fl.us/geology/gisdatamaps/index.htm 
 
Georgia Department of Natural Resources: 
http://ggsstore.dnr.state.ga.us/index.php?customernumber=12997534399579&pr=Home_Page&
=SID 
 
Maryland Geological Survey: 
 http://www.mgs.md.gov/esic/publications/pubindex.html 
 
North Carolina Geological Survey: 
 http://www.geology.enr.state.nc.us/bibliogr.htm 
 
South Carolina Geological Survey: 
 http://www.dnr.sc.gov/geology/publications.htm 
 
Virginia Division of Geology and Mineral Resources: 
 http://www.dmme.virginia.gov/DMR3/publications.shtml 
 
U. S. Geological Survey: 
 http://infotrek.er.usgs.gov/pls/htmldb/f?p=127:2:1529830612366344 
 
U. S. Minerals Management Service: 
 http://www.mms.gov/ooc/newweb/productsservices/products.htm 
 
 
 
 
 
 
 
 
 
 
Compiled by the Virginia Department of Mines, Minerals, and Energy – Division of Geology 
and Mineral Resources, Charlottesville, Virginia. 
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Tallahassee Office:Tallahassee Office:
Main Records go back Main Records go back ≈≈100 years100 years


Permitting and PrePermitting and Pre--permitting archivespermitting archives


Operator infoOperator info


Well construction dataWell construction data


Downhole LogsDownhole Logs


Field dataField data


Production DataProduction Data


Contingency PlansContingency Plans


Special Field RulesSpecial Field Rules







Tallahassee Office:Tallahassee Office:
Other Information Other Information 


Management:Management:
Databases Databases -- ManyMany
MapsMaps


Geophysical:Geophysical:
Geophysical Composite Geophysical Composite 
MapsMaps
Application Shot Point Application Shot Point 
MapsMaps


Wells:Wells:
Regional (Wildcat) MapsRegional (Wildcat) Maps
Field (mostly production Field (mostly production 
well) Mapswell) Maps
Flowline mapsFlowline maps
Surveyed Well PlatsSurveyed Well Plats


Sample Collections:Sample Collections:
CoresCores
CuttingsCuttings







Regulatory Operations:Regulatory Operations:


•• We have received and We have received and 
processed approximately processed approximately 
1400 drilling applications.1400 drilling applications.


•• Oil and Gas Permitting Oil and Gas Permitting 
began in 1947. Retroactive began in 1947. Retroactive 
permits were issued back to permits were issued back to 
1943, including the state1943, including the state’’s s 
first discovery well.first discovery well.


•• Approximately Approximately 
1000 wells have 1000 wells have 
been drilled.been drilled.


•• We know of 121 We know of 121 
wells drilled prior to wells drilled prior to 
permitting in 1943.permitting in 1943.


Drilling and Drilling and 
Well Regulation:Well Regulation:















History of Geophysical Exploration History of Geophysical Exploration 
In Florida:In Florida:


Types:Types:


GravityGravity
MagneticMagnetic
Seismic:Seismic:


22--DD
33--DD
VibeVibe


September 1988 Teledyne Geophysical 


Santa Rosa County







Geophysical ExplorationGeophysical Exploration
 Regulation began 1985 after seismic companies left thousands of Regulation began 1985 after seismic companies left thousands of 


live charges in the ground near Naples. One ATV rider was injurelive charges in the ground near Naples. One ATV rider was injuredd……


162 Geophysical Permit 162 Geophysical Permit 
Applications processed Applications processed 
by 2008by 2008


Preliminary Site Preliminary Site 
InspectionInspection


Big Cypress Committee Big Cypress Committee 
meeting / workshop / meeting / workshop / 
inspectioninspection


Application processingApplication processing
Other Agency inputOther Agency input


Observer ProgramObserver Program
Site and Bond ReleaseSite and Bond Release







Shell – explosives
Shell – vibro
Other – explosives
Other - vibro











Source: USGS North American Magnetic Anomaly Group 





































		Data Resources in Florida

		Tallahassee Office:

		Tallahassee Office:

		Regulatory Operations:

		Slide Number 5

		Slide Number 6

		History of Geophysical Exploration In Florida:

		Geophysical Exploration�Regulation began 1985 after seismic companies left thousands of live charges in the ground near Naples. One ATV rider was injured…�

		Slide Number 9

		Slide Number 10

		Slide Number 11

		Slide Number 12

		Slide Number 13

		Slide Number 14

		Slide Number 15

		Slide Number 16

		Slide Number 17

		Slide Number 18

		Slide Number 19






Historical Energy Resource Historical Energy Resource 
Development in FloridaDevelopment in Florida


Jon Arthur, Ph.D., P.G.Jon Arthur, Ph.D., P.G.
FDEPFDEP--Florida Geological SurveyFlorida Geological Survey


Southeast US Mesozoic Rift Basins Energy Resource Southeast US Mesozoic Rift Basins Energy Resource 
Potential Workshop, March 19Potential Workshop, March 19--20, 200920, 2009







AcknowledgementsAcknowledgements


Compiled by James HarcourtCompiled by James Harcourt
Slides provided by:Slides provided by:


FDEP BMMR Oil & Gas Section TallahasseeFDEP BMMR Oil & Gas Section Tallahassee
FDEP Florida Geological SurveyFDEP Florida Geological Survey
Thomas Herbert Thomas Herbert Ph.DPh.D and and LamplLampl--HerbertHerbert
BreitBurnBreitBurn Florida, LLCFlorida, LLC







BMMR  Oil & Gas  OfficesBMMR  Oil & Gas  Offices
 Tallahassee Tallahassee (main office)(main office)


 Jay Jay (northern field office)(northern field office)


 Fort Myers Fort Myers (southern field office)(southern field office)


Section Offices


Oil/Gas Field 
Areas


Main Records go back Main Records go back ≈≈100 years100 years
Operator infoOperator info
Well construction dataWell construction data
DownholeDownhole LogsLogs
Field dataField data
Production DataProduction Data
Contingency PlansContingency Plans
Special Field RulesSpecial Field Rules







Oil and Gas production and consumption       Oil and Gas production and consumption       
numbers and statisticsnumbers and statistics


Florida's geologic history, petroleum Florida's geologic history, petroleum 
resources, historical production/explorationresources, historical production/exploration


Southern petroleum resourcesSouthern petroleum resources


Northern Petroleum resourcesNorthern Petroleum resources


Wild Cats of FloridaWild Cats of Florida


Offshore resourcesOffshore resources























Pre-middle JurassicPre-middle Jurassic
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Florida's Crude Oil Production Since 1970
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Corkscrew
Raccoon Point
Lehigh Park
Bear Island
Lake Trafford
Mid- Felda
West Felda
Sunoco Felda
Sunniland
McLellan
Blackjack Creek
Jay Field


Oil and Gas Fields:







Florida Petroleum StatisticsFlorida Petroleum Statistics


Florida crude oil production 1943 Florida crude oil production 1943 –– 20082008


Florida natural gas production 1943 Florida natural gas production 1943 –– 20082008


Peak production year (Florida ranked 8Peak production year (Florida ranked 8thth


among oil producing states)among oil producing states)


Crude oil produced during 1978Crude oil produced during 1978


Natural gas produced during 1978Natural gas produced during 1978


604 million BBL604 million BBL


639 Billion 639 Billion cfcf


19781978


48 million BBL48 million BBL


52 billion 52 billion cfcf







Florida Petroleum StatisticsFlorida Petroleum Statistics 
continuedcontinued


Total number of oil/gas fields 1943 – 2006 in Big Cypress


Total number of oil/gas fields 1943 – 2008


Current number of active oil/gas fields


Current number of permitted oil and gas wells


Current number of producing wells


Total drilling permit applications received 1943 - 2008


Total known wells drilled prior to regulatory permitting in 1943


Number of wells brought on line as producers 1943 – 2008


Number of dry holes 1943 - 2008


Geophysical exploration applications 1984 - 2008


6 fields6 fields


22 fields22 fields


11 fields11 fields


208 wells208 wells


58 wells58 wells


1401 1401 applicationsapplications


121 wells121 wells


351 wells351 wells


719 wells719 wells


162 162 applicationsapplications
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Limits 


of 


South 


Florida 


Basin
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Possible
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Source
(Mike Cheeseman)


Pay fm. Off Shore


Example of a Lateral permeability barrier







The History The History –– South FloridaSouth Florida


•• First Discovery 1943First Discovery 1943
–– SunnilandSunniland Field in Collier CountyField in Collier County
–– Humble Oil was paid $60,000 bounty by the stateHumble Oil was paid $60,000 bounty by the state


•• SunnilandSunniland Trend expanded to 14 fields.Trend expanded to 14 fields.
•• South Florida Peak Production:  5.4 Million barrels South Florida Peak Production:  5.4 Million barrels 


per year in 1977.per year in 1977.
•• By 2007 the By 2007 the SunnilandSunniland Trend had produced 100 Trend had produced 100 


Million Barrels of oil.Million Barrels of oil.







The South Florida BasinThe South Florida Basin
• Production is from the Lower-Cretaceous Sunniland


 


Limestone
≈12,000 ft. deep


• Eight Fields generally in unpopulated areas
Broad/shallow bioherm dome structural traps
≈100 Million Barrels Produced
minimal H2S
Low-grade dark crude sells at a lower price
Not much Natural Gas


• Low Pressure fm.
Requires mechanical pumps for production.


• Convenient “Shallow”


 


Boulder Zone provides disposal wells for brine
• Big Drilling Pitfall:  The Boulder Zone


Largest of two loss of circulation zones encountered during drilling
Highly caustic saltwater zone is corrosive  and difficult to case 
Creates challenges for seismic interpretation


• Crude has to be Transported to oil refineries in Texas or Louisiana which adds cost
Must be trucked to Port Everglades (previously piped via Sunniland Pipeline)
Barged to Northern Gulf of Mexico
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Early Drilling EffortsEarly Drilling Efforts
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Field (1943)Seminole Field (1973)


Lake Trafford Field (1969)
Corkscrew Field (1985)


Felda


 


Field (1964)


Lehigh Park Field (1974)


Pepper 
Hammock Field 


(1978)


Baxter Island Field (1977)
Bear Island Field (1972)


Raccoon Point Field (1978)


Raccoon Point Field SE 
Addition (2001)


Exxon’s Seismic 
Backbone Survey 


(1966-1967)


Townsend Canal Field (1982)


Mid-Felda
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Exploration ChronologyExploration Chronology







Field Facts


• Discovered in 1972 (Permit 563)


• Seismic used in development


• Prospect Finding Ratio = 1:4


• Field area = 2,600 +/- acres


• Production = 12,400,000 BBL


• Status = Producing











Field Facts


• Discovered in 1978 (Permit 829)


• Seismic used in discovery


• Prospect Finding Ratio = 1:1


• Field area = 2,900 +/- acres


• Production = 16,446,000 BBL


• Status = Producing







The Resource The Resource --
 


Northwest Florida:Northwest Florida:
Two Large Fields Remaining:  Jay and Blackjack CreekTwo Large Fields Remaining:  Jay and Blackjack Creek


JayJayJay
FieldFieldField







The History The History -- Northwest FloridaNorthwest Florida


•• 1954 1954 –– 1968:  Oblivious 1968:  Oblivious 
wildcat drillers punched 7 wildcat drillers punched 7 
wells above the Jay Field wells above the Jay Field 
Reservoir but didnReservoir but didn’’t drill t drill 
deep enough and walked deep enough and walked 
away empty handed.away empty handed.


•• 1970:  Humble Oil 1970:  Humble Oil 
Company discovery near Company discovery near 
the Town of Jaythe Town of Jay


•• Jay Field was the 2nd Jay Field was the 2nd 
largest U.S. oilfield largest U.S. oilfield 
brought into production in brought into production in 
the 1970the 1970’’s (2nd only to s (2nd only to 
Prudhoe Bay Field)Prudhoe Bay Field)


M.F. Kirby visited 2002M.F. Kirby visited 2002
Prospector during the 1940Prospector during the 1940’’s and 1950s and 1950’’ss


Drilled two wells (Permits 318 & 396)Drilled two wells (Permits 318 & 396)
directly above the Jay Field Reservoir.directly above the Jay Field Reservoir.


Both were dry holes.Both were dry holes.


Hit the Jackpot anyway, Hit the Jackpot anyway, 
because he kept the because he kept the 


mineral interestsmineral interests……







The History The History -- Northwest FloridaNorthwest Florida


•• Individual wells at Jay Individual wells at Jay 
produced up to 7212 barrels produced up to 7212 barrels 
per day!per day!


•• 1978:  Peak production for Jay 1978:  Peak production for Jay 
and neighboring fields:and neighboring fields:
–– 116,000 Barrels of oil per day116,000 Barrels of oil per day
–– 43 Million Barrels of Oil per Year43 Million Barrels of Oil per Year
–– 51 Billion Cubic Feet of Natural 51 Billion Cubic Feet of Natural 


Gas per YearGas per Year
–– Florida Production also Peaked:Florida Production also Peaked:


48 Million Barrels of oil per 48 Million Barrels of oil per 
yearyear
52 Billion Cubic Feet of 52 Billion Cubic Feet of 
Natural Gas per YearNatural Gas per Year
Florida was the 8th largest oil Florida was the 8th largest oil 
producing stateproducing state


Jay Well – Early 1970’s







Northwest
 


FloridaNorthwest
 


Florida


•• Very highVery high--grade grade 
light crude. light crude. 


•• ≈≈500 Million 500 Million 
Barrels of Crude Barrels of Crude 
Oil ProducedOil Produced


•• ≈≈600 Billion 600 Billion 
Cubic Feet of Cubic Feet of 
Natural Gas Natural Gas 
ProducedProduced


Permit 1322Permit 1322
November 2005November 2005


Crude OilCrude Oil


SaltwaterSaltwater







The Resource The Resource -- Northwest Florida:Northwest Florida:
•• UpperUpper--Jurassic Jurassic NorphletNorphlet Sandstone & Sandstone & 


Smackover Limestone/Dolomite Smackover Limestone/Dolomite 
–– Large/Thick reservoirs formed by fault traps Large/Thick reservoirs formed by fault traps 


abutting failed riftabutting failed rift
–– Some small Some small ““pinchpinch--outout”” Smackover traps at east Smackover traps at east 


end of regionend of region
–– 16,000 16,000 –– 17,000 ft. deep17,000 ft. deep


•• High Gas concentration provides a Pressure liftHigh Gas concentration provides a Pressure lift
–– No direct mechanical pumps are requiredNo direct mechanical pumps are required
–– High formation pressure maintained by brine High formation pressure maintained by brine 


injectioninjection
–– High concentrations of H2SHigh concentrations of H2S
–– Located in populated areasLocated in populated areas











1970:  Humble Oil 
•Discovered in  1970 by Humble OiL


• Field area = 17,000 +/-


 


acres


• Production = 421,000,155 BBL & 561,267 MMCF


• Status = Shut-in


Field Facts







Wildcats Wildcats 
of of 


Florida:Florida:


•• FloridaFlorida’’s Wildcat Success Rate = 2%s Wildcat Success Rate = 2%
•• All but 2 counties (Hamilton & Seminole) have been All but 2 counties (Hamilton & Seminole) have been 


drilleddrilled. (3 counties have only had wells drilled prior to regulatory pe. (3 counties have only had wells drilled prior to regulatory permitting)rmitting)







•• Gulf, Franklin, Highlands, Gulf, Franklin, Highlands, 
CountiesCounties


•• Big Cypress Preserve 1978Big Cypress Preserve 1978


•• Offshore Key West 1959.Offshore Key West 1959.
Tested @25 bpdTested @25 bpd


WildcatWildcat
nonnon--commercial scale shows of oil:commercial scale shows of oil:







The History The History -- Offshore Oil & Gas Offshore Oil & Gas 
State WatersState Waters


• State waters extend to 10.36 miles offshore


• 9 offshore wells drilled from 1947 to 1983


• One oil show Off Key West in 1959:
– Gulf Oil Company


– 25 Barrels per day in production test


• Federal Waters Regulated by Minerals Management 
Service


• MMS published estimates of OCS Florida Oil:  2.1 Billion 
Barrels


• 51 Wells have been drilled


• 45 dry holes; 3 noncommercial oil/gas discoveries, 3 Major 
Gas discovery wells


Permit 1075Permit 1075


Pensacola Bay 1983Pensacola Bay 1983


Last offshore well in State Last offshore well in State 
WatersWaters







Wells Drilled in State waters







The HistoryThe History 
Offshore Federal WatersOffshore Federal Waters


• 1980’s –


 


1990’s:  Chevron Discovers Norphlet


 


Gas
– Two discovery wells in 1980’s kept secret
– 1994 Dry Hole
– 1996:  Final discovery well produced 41 Million cubic 


feet per day in production test
– Destin Dome Field 35 miles south of Pensacola
– 2.6 Trillion Cubic Feet of Gas in place (4 times Florida’s 


entire cumulative natural gas production)
• 1997:  Chevron applies for Federal Permit to 


produce:
– 300 Million cubic feet per day
– 21 offshore wells operating from 15 platforms
– Pipeline to refineries in Mobile 


• 1998: Florida formally objected to federal issuance 
of production permit based on assertion that 
Chevron’s plans are inconsistent with the state’s 
Coastal Zone Management Plan


Chevron Well 1994Chevron Well 1994


Offshore PensacolaOffshore Pensacola







Questions?Questions?
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State Regulatory Framework: 
Florida


Jon Arthur, Ph.D., P.G.Jon Arthur, Ph.D., P.G.
FDEPFDEP--Florida Geological SurveyFlorida Geological Survey


Southeast US Mesozoic Rift Basins Energy Resource Southeast US Mesozoic Rift Basins Energy Resource 
Potential Workshop, March 19Potential Workshop, March 19--20, 200920, 2009







Statutory Mandate to Regulate Petroleum 
Exploration & Production:


Chapter 377, Part I, F.S.:


377.06 Public Policy concerning Oil & Gas:


Conserve the resource
Prevent waste
Protect correlative rights
Protect health, property, public welfare of the citizens of the state


377.241 Criteria for issuance of permits. Prior to recommending 
approval of an application we must consider:


Character of the land affected
Demonstration of Mineral Rights
Likelihood of presence of commercial quantities of petroleum


Oil & Gas Rules:  62C-26 through 62C-30, F.A.C.


“Boring


Stuff


First…”
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Most Critical Regulatory 
Responsibilities:


• Balanced approach to safety, environmental protection, 
property rights.


• Inspect and document every field activity
• Prevent contamination of shallow groundwater
• Prevent catastrophic H2S releases
• Enforce plugging/abandonment regulations
• Minimize saltwater spills, oil spills, soil contamination
• Assure just payment to mineral owners (including the 


state) for their oil and gas property.
• Unitization and Field Orders
• Well Spacing and Allowables
• Consider Irregular Unit boundary proposals.
• Maintain and distribute accurate records for the public, 


industry, and other government agencies.


Most Critical Regulatory 
Responsibilities:


• Balanced approach to:


• Safety
• Property Rights
• Environmental Protection


• Inspect and document every field activity


• Prevent contamination of shallow groundwater


• Prevent catastrophic H2S releases


• Enforce plugging/abandonment regulations


• Minimize saltwater spills, oil spills, soil contamination


“Boring


Stuff


First…”







More Critical Regulatory 
Responsibilities:


• Unitization and Field Orders


• Assure just payment to mineral owners (including the 
state) for their oil and gas property.


• Prevent practices which waste the resource


• Well Spacing and Allowables


• Consider Irregular Unit boundary proposals


• Maintain and distribute accurate records for the public, 
industry, and other government agencies.







Regulatory Operations:
Geophysical 


Exploration:


• Types:


– Gravity
– Magnetic
– Seismic:


• 2-D
• 3-D
• Vibe


Santa Rosa CountyGeophysical Permit G-100-88
September 1988 Teledyne Geophysical







Geophysical ExplorationGeophysical Exploration 
Regulation began 1985 after seismic companies left thousands of Regulation began 1985 after seismic companies left thousands of live live 


charges in the ground near Naples. One ATV rider was injuredcharges in the ground near Naples. One ATV rider was injured……


•• 162 Geophysical Permit 162 Geophysical Permit 
Applications processed Applications processed 
by 2008by 2008


•• Preliminary Site Preliminary Site 
InspectionInspection


–– Big Cypress Committee Big Cypress Committee 
meeting / workshop / meeting / workshop / 
inspectioninspection


•• Application processingApplication processing
–– Other Agency inputOther Agency input


•• Observer ProgramObserver Program
•• Site and Bond ReleaseSite and Bond Release







Regulatory Operations:


•• We have received and We have received and 
processed approximately processed approximately 
1400 drilling applications.1400 drilling applications.


•• Oil and Gas Permitting Oil and Gas Permitting 
began in 1947. Retroactive began in 1947. Retroactive 
permits were issued back to permits were issued back to 
1943, including the state1943, including the state’’s s 
first discovery well.first discovery well.


•• Approximately Approximately 
1000 wells have 1000 wells have 
been drilled.been drilled.


•• We know of 121 We know of 121 
wells drilled prior to wells drilled prior to 
permitting in 1943.permitting in 1943.


Drilling and Drilling and 
Well Regulation:Well Regulation:







Drilling and Well Regulation:Drilling and Well Regulation:
•• Preliminary discussion with industryPreliminary discussion with industry


–– Conceptual meetingsConceptual meetings
–– Preliminary Site InspectionPreliminary Site Inspection


•• Drilling Permits:Drilling Permits:
–– Must have prior to initiating drilling operationsMust have prior to initiating drilling operations
–– Valid through well completion and testing periodValid through well completion and testing period


•• Operating Permits:Operating Permits:
–– Normally required within 90 days of well completionNormally required within 90 days of well completion
–– Well must be plugged/abandoned if Operating Permit Well must be plugged/abandoned if Operating Permit 


becomes expired or revokedbecomes expired or revoked


•• Recertifications:Recertifications:
–– Operating Permits must be Recertified every 5 years.Operating Permits must be Recertified every 5 years.
–– Wells must pass special inspection and file reviewWells must pass special inspection and file review
–– All data reporting and forms must be up to dateAll data reporting and forms must be up to date







Drilling and Well Regulation:
• Permit Modifications:


– Junked holes – skid the rig???
– Minor changes may not require 


new permit
– Modifications generally 


approvable if no change to 
drilling unit or affected mineral 
owners.


• Workovers:
– Change of well configuration
– Well Repairs
– New perforation interval
– Change of casing
– Must be approved by Petroleum 


Engineer


Jay FieldJay Field


Workover OperationsWorkover Operations







Drilling & Well Regulation:
• Plugging and 


abandonment:


– Critical to 
groundwater 
protection


– Must be approved by 
our Petroleum 
Engineer


• Change of Operator
• Site reclamation
• Retention of 


improvements by 
landowner:


– Pads
– Access roads
– Water supply wells / 


fire suppression
– Cement foundations
– Misc Equipment


Plugging Operations conducted by specialty contractorsPlugging Operations conducted by specialty contractors


Requires specialized:  staff, cement, mixing equipment, high Requires specialized:  staff, cement, mixing equipment, high 
pressure plumbing, and up to $2 million per wellpressure plumbing, and up to $2 million per well……







Drilling and Well Regulation:
• Final Site Inspection


• Site Release:


– Pass final 
inspection


– Final review for 
required:


– Forms
– Reports
– Samples
– Logs


• Release of Financial 
Surety


Access Road for Permit 1315 (near Crestview) 
Access Road for Permit 1315 (near Crestview) was retained by the landowner


was retained by the landowner……































• Our Rules for Spacing and Allowables Reduce:
• Waste of Oil & Gas Resources
• War between Land/Mineral Owners


The Art of              Well Spacing:


• Environmental Destruction
• Unsafe Practices


(Natural Development without Spacing Rules, 
Allowables, and Correlative Rights Protection)







The Art of      Well      Spacing:


“Horizontal”


“Straight Hole”
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1 Mile1 Mile


920’


BHLBHL


SHLSHL


BHLBHLSHLSHL


10


“Just keep your well within the 
green area and you’ll 
have a regular unit”


920’ 920’


920’


The Art of       Well       Spacing:


• Generally for oil well bottom hole 
locations >9000 feet deep and 
>920 feet from quarter section 
boundaries:


• Regular Units can be formed
• Every mineral owner within the unit 


shares equally
• Target geology need not be proven
• Easy permitting regarding spacing…


Acres


“Regular Units”


“Regular Units”


Directional Unit Horizontal Unit


Straight Hole Unit Off Center Unit







The Art of      Well       Spacing:


• Generally for bottom hole 
locations >9000 feet deep and 
<920 feet from quarter section 
boundaries:


• Irregular units can be formed


• May need public hearing for all 
potentially affected mineral owners


• For horizontal wells:  10-Acre 
sections must be added to unit to 
include mineral owners within 920’
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Unit


Horizontal Unit


Straight
Hole


Directional
Hole Unit


1 Mile1 Mile


Acres


92
0’ 92


0’


920’


920’


920’


920’Proven Geologic Targets


“The trick is to prevent 
anybody from 
producing and 


selling someone 
else’s oil or gas”


BHLBHL


BHLBHL


SHLSHL


SHLSHL


Angry Mineral Owner


“Irregular Units”


Happy Mineral Owner







Inspections: • What do we inspect?


– Wells. We conduct 3000 to 4000 
well inspections per year:


• Proposed drilling sites and 
access roads


• Drilling operations day or night
• Workovers and plugging 


operations
• Site Reclamation
• Associated Drilling / 


Production Equipment:
• All the plumbing and 


equipment on the drilling pad
• Infield flow lines
• Separator Plants
• Tank Batteries
• Truck loading facilitiesDave Taylor, Jay Field, Aug 2001, Permit 1314HDave Taylor, Jay Field, Aug 2001, Permit 1314H







What do we inspect? • Emergencies
• Spills
• Threats to Public 


Safety


Permit 533 Rig CollapsePermit 533 Rig Collapse


7:30 PM  October 9, 2007 in Jay, FL7:30 PM  October 9, 2007 in Jay, FL


Inspectors John Leccese and David McCarthy Inspectors John Leccese and David McCarthy 
were on site within minuteswere on site within minutes







What else do we inspect:
Geophysical Surveys:


• Proposed survey areas
• Geophysical operations


• We hire, train, and supervise 
temporary geophysical 
observers who witness and 
document:


– Geophysical Drilling


– Deployment of Explosives


– Detonations


– Hole plugging


– Site reclamation


Geophysical Observer: Geophysical Observer: 
Helen WoodmanseeHelen Woodmansee


Shell Western E&P, Big Cypress Swamp, 1987Shell Western E&P, Big Cypress Swamp, 1987







What else do we inspect:What else do we inspect:


Miscellaneous Inspections:Miscellaneous Inspections:


–– Suspected old oil wellsSuspected old oil wells


–– Sunniland PipelineSunniland Pipeline


–– Offshore drilling & Offshore drilling & 
geophysical (when geophysical (when 
applicable)applicable)


1993:1993:
Unplugged well with artesian flowUnplugged well with artesian flow
found in Levy Countyfound in Levy County







When do we inspect???


• Preliminary Site Inspections - Save effort for both parties 
• Drilling Operations – on site 24-7 if possible
• Geophysical Operations – on site 24-7 if possible


Excerpt fromExcerpt from
Permit Summary Permit Summary -- 20052005







• Daily and Ad-hoc 
inspections – as judged by 
inspection staff 24-7


• Annual Inspections – At 
least one formal inspection 
per year per well


• We have checklists and 
schedules for our 
inspectors, but they also 
make short term or random 
decisions about where to 
inspect. Some of the best 
discoveries of spills or other 
violations are made during 
ad-hoc inspections or when 
alert inspectors are just 
driving down the road…


When do we inspect???


Tribal Oil Co. Permit 698
Hendry County February 1974


Dry Hole







• Mechanical 
Integrity Testing 
(MIT) Inspections


• Special inspection 
to witness pressure 
readings indicative 
of casing condition


When do we 
inspect?







When do we 
inspect?


• Recertification Inspections – Checklist 
with a fine tooth comb


• Change of Operator Inspections – Ditto


• Final inspection - Field office 
recommendation for release. 


2003
Ft. Myers Inspectors


Bear Island Field Permit 856


Paul
Attwood


Bob Caughey







• Extraordinary Inspections:
– Alabama surface location! (Bottom hole in Florida)
– Offshore operations


Pensacola 1994
Joint Inspection with the Feds


Chevron Destin Dome Offshore Norphlet Well


Don Howard Don Howard 
(MMS)(MMS)


CatherineCatherine
FlorkoFlorkoJeremyJeremy


CraftCraftEd GarrettEd Garrett
LisaLisa


EdgarEdgar







Enforcement Actions:
• Formal:


– Joint Consent order on 
Petro Operating Company 
– 2002


– Shut down order on 
Calumet  - 1997


• Informal:


– Written agreement with 
Petro in lieu of CO – 2005


– Routine minor violations 
generally corrected before 
we start formal 
enforcement action


Crude Oil RunoffCrude Oil Runoff


Blackjack Creek FieldBlackjack Creek Field







Financial Regulatory Duties:


• Financial Surety:


– Bond
– Letter of Credit
– Cash or Asset Deposit with the State


– Minerals Trust Fund Participation


• Now 5 of the remaining 6 operators
• Only escheated once:


– 2002 West Fork Site Reclamation
• Liability if company goes bankrupt could also bankrupt the MTF
• Some ExxonMobil plugging costs have exceeded $2 million each
• Three operators covered by MTF have approximately 180 wells…







Financial Regulatory Duties:


• We receive and process approximately $250,000 
per year:


– Annual Premium Payments to Minerals Trust Funds
– Application and Permitting Fees


– Fines – none lately. We’ve considered it better for the 
state, mineral owners, and the environment for struggling 
companies to focus assets on plugging and reclamation. If 
we fine them and they go bankrupt…


… we lose.







Other Regulatory Duties:Other Regulatory Duties:


•• Separator Plants Separator Plants –– We began inspecting in 2003, We began inspecting in 2003, 
but we do not have a plant or chemical engineer.but we do not have a plant or chemical engineer.


•• Operator certification Operator certification –– Organizational ReportsOrganizational Reports


•• Offshore Exploration and Drilling. We have Offshore Exploration and Drilling. We have 
regulatory jurisdiction out to 10.36 miles offshore regulatory jurisdiction out to 10.36 miles offshore 
and have processed many offshore applications. and have processed many offshore applications. 
Currently there are no state leases and drilling in Currently there are no state leases and drilling in 
state waters is forbidden by statute. state waters is forbidden by statute. 







What we don’t 
regulate:


• Refined or Retail Products


• Transport of Product beyond the oil and gas fields:
– Trucks
– Cross Country Pipelines
– Barges


• Financial Assessment - We’ve been instructed by our 
legal counsel that we cannot consider the apparent 
financial health of a company when taking final agency 
action on Change of Operator or Permit Applications.


• Severance Tax Collection (although we readily assist DOR)







What else we don’t regulate: 
Offshore Exploration, Drilling, Production


• Federal Waters:  We have 
no jurisdiction beyond 10.36 
miles offshore. However 
DEP Intergovernmental 
Programs office solicits 
comments from us for state 
review of MMS applications.


• State Waters:  We have 
jurisdiction, but currently 
have no outstanding 
offshore leases in state 
waters. This area was a 
major portion of our 
workload in the 1990’s


19921992
Offshore AlabamaOffshore Alabama


Shell Norphlet Gas Production PlatformShell Norphlet Gas Production Platform







Imminent Modifications 
to Statutes and Rules:


• Regulatory Authority of:
– State Geologist
– State Oil & Gas Administrator
– Florida Geological Survey


• Financial Surety Crisis – Dissolve the Trust Fund 
Option before a big operator goes bankrupt and 
leaves the state with tens of millions of dollars of 
plugging / cleanup liability…







Imminent Modifications to Statutes & Rules:


• Gas Storage in old oil fields. Increasingly popular in other states. 
We’ve already received inquiries from one operator and 
discussed it in a public rules workshop.


• CO2 Sequestration – We’ve already been asked about this 
possibility by DEP upper management anticipating spin-off from 
giant new coal fired power plants


• Digital submittal and signatures for:


– Required monthly data
– Various application forms
– Well logs??? (Industry standard is now digital).







Associations:
• GWPC:


– Ground Water Protection Counsel
– Maintains RBDMS standardized state oil and gas regulatory 


database
– Helped us start up our Main Access database


• IOGCC:
– Interstate Oil & Gas Commerce Commission
– Coalition of Oil & Gas Regulatory States
– Takes state input and makes recommendations to congress
– Basis of our statutes
– Helps member states with problems for free
– Has given us membership privileges even though we quit 


paying dues in the 1980’s 
– Wealth of information on industry activity and regulatory 


practices in other states
– Meets twice yearly
– Our only opportunity for peer interaction







jonathan.arthur@dep.state.fl.usjonathan.arthur@dep.state.fl.us
850850--487487--9455 x1209455 x120
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Character and Distribution of Mesozoic Silicified Breccias in 
East-Central Virginia


Some results of on-going detailed geologic mapping in the Richmond area


Deep Run
Sub-Basin


Petersburg
Granite


Silicified Breccia Fault Zone







Characteristics of Silicified Breccias in the Piedmont of VirginiaCharacteristics of Silicified Breccias in the Piedmont of VirgiCharacteristics of Silicified Breccias in the Piedmont of Virginiania


Relationship between silicified breccias and the geometry of faults
bounding the easternmost portions of the Richmond-Taylorsville Basin
Relationship between silicified breccias and the geometry of faRelationship between silicified breccias and the geometry of faultsults
bounding the easternmost portions of the Richmondbounding the easternmost portions of the Richmond--Taylorsville BasinTaylorsville Basin


Evidence for Cenozoic reactivation of Mesozoic faults:
outcrop- and map-scale deformation within Coastal Plain units 
and effects on regional 
geomorphology


Evidence for Cenozoic reactivation of Mesozoic faults:Evidence for Cenozoic reactivation of Mesozoic faults:
outcropoutcrop-- and mapand map--scale deformation within Coastal Plain units scale deformation within Coastal Plain units 
and effects on regional and effects on regional 
geomorphologygeomorphology


Character and Distribution of Mesozoic Silicified Breccias in 
East-Central Virginia 


Some results of on-going detailed geologic mapping in the Richmond area


Character and Distribution of Mesozoic Silicified Breccias in Character and Distribution of Mesozoic Silicified Breccias in 
EastEast--Central VirginiaCentral Virginia


Some results of onSome results of on--going detailed geologic mapping in the Richmond areagoing detailed geologic mapping in the Richmond area











Zones and swarms of tensional fractures filled with       
cryptocrystalline silica and macrocrystalline quartz
Zones and swarms of tensional fractures filled with       Zones and swarms of tensional fractures filled with       
cryptocrystalline silica and macrocrystalline quartzcryptocrystalline silica and macrocrystalline quartz


Silicified Breccias in the Virginia PiedmontSilicified Breccias in the Virginia PiedmontSilicified Breccias in the Virginia Piedmont


Multiple episodes of fracturing and annealing produces
a breccia composed of silica-cemented quartz clasts, or swarms of 
chalcedony-filled fractures bounding clasts of host rocks


Multiple episodes of fracturing and annealing producesMultiple episodes of fracturing and annealing produces
a breccia composed of silicaa breccia composed of silica--cemented quartz clasts, or swarms of cemented quartz clasts, or swarms of 
chalcedonychalcedony--filled fractures bounding clasts of host rocksfilled fractures bounding clasts of host rocks







Typical spider web fabricTypical spider web fabricTypical spider web fabric


Distinguishing silicified breccias from common quartz veinsDistinguishing silicified breccias from common quartz veinsDistinguishing silicified breccias from common quartz veins


Concentric growths of drusy quartz, botryoidal masses, and
dogs-tooth spar in vugs are common
Concentric growths of Concentric growths of drusydrusy quartz, quartz, botryoidalbotryoidal masses, andmasses, and
dogsdogs--tooth spar in tooth spar in vugsvugs are commonare common


Slickenlines are also common on many surfacesSlickenlinesSlickenlines are also common on many surfacesare also common on many surfaces







Very resistant to weathering and erosion:
outcrop and abundant float cap linear
ridges and hills along strike  


Very resistant to weathering and erosion:Very resistant to weathering and erosion:
outcrop and abundant float cap linearoutcrop and abundant float cap linear
ridges and hills along strike  ridges and hills along strike  


Mapping and Distribution of Silicified BrecciasMapping and Distribution of Silicified BrecciasMapping and Distribution of Silicified Breccias


Silicified breccia occurs along discrete
faults, or in zones hundreds of meters thick
Silicified breccia occurs along discreteSilicified breccia occurs along discrete
faults, or in zones hundreds of meters thickfaults, or in zones hundreds of meters thick 1 MILE


Glen Allen 7.5’ Quadrangle







Age of Silicified BrecciasAge of Silicified BrecciasAge of Silicified Breccias


Previous mappers (ca. 1960’s-1970’s) 
interpreted silicified breccias to be 
Paleozoic shear zones, but . . . . .  


Previous Previous mappersmappers (ca. 1960(ca. 1960’’ss--19701970’’s) s) 
interpreted silicified breccias to be interpreted silicified breccias to be 
Paleozoic shear zones, but . . . . .  Paleozoic shear zones, but . . . . .  


Jurassic
Diabase


Petersburg
Granite


Silicifed
Breccia


Extensional tectonic regime
Brittle deformation
Cross-cutting age relationships 
in outcrop


Extensional tectonic regimeExtensional tectonic regime
Brittle deformationBrittle deformation
CrossCross--cutting age relationships cutting age relationships 
in outcropin outcrop


Mesozoic StructuresMesozoic StructuresMesozoic Structures







Relationship to Mesozoic BasinsRelationship to Mesozoic BasinsRelationship to Mesozoic Basins


1 MILE


New mapping demonstrates the complex structural relationships between 
Triassic basins and bounding silicified breccia fault zones  


New mapping demonstrates the complex structural relationships beNew mapping demonstrates the complex structural relationships between tween 
Triassic basins and bounding silicified breccia fault zones  Triassic basins and bounding silicified breccia fault zones  


Bon Air 7.5’ Quadrangle


Goodwin (1980)







1 MILE Glen Allen 7.5’ Quadrangle


Goodwin (1981)


SignificanceSignificanceSignificance
Understanding the structural complexities of the Mesozoic basins where 
exposed at the surface will lead to far better interpretation of subsurface 


data collected during exploration of buried basins to the east: 
Gas-Petroleum traps and additional subsurface coal resources


Understanding the structural complexities of the Mesozoic basinsUnderstanding the structural complexities of the Mesozoic basins where where 
exposed at the surface will lead to far better interpretation ofexposed at the surface will lead to far better interpretation of subsurface subsurface 


data collected during exploration of buried basins to the east: data collected during exploration of buried basins to the east: 
GasGas--Petroleum traps and additional subsurface coal resourcesPetroleum traps and additional subsurface coal resources







Faulting in the Upper Coastal Plain of VirginiaFaulting in the Upper Coastal Plain of Virginia


Direct outcrop evidenceDirect outcrop evidence
Generally lacking, except at rare localitiesGenerally lacking, except at rare localities


Hopewell  7.5’ Quadrangle


Dischinger (1987)


Pliocene
Yorktown Fm


Paleozoic
basement


Indirect, but compelling mapIndirect, but compelling map--pattern evidencepattern evidence
truncations and discrepancies in basal elevationstruncations and discrepancies in basal elevations
of units across linear drainages, or in boreholeof units across linear drainages, or in borehole
observationsobservations







Two examples of indirect mapTwo examples of indirect map--pattern evidencepattern evidence
for faulting in the Fall Zonefor faulting in the Fall Zone


Bon Air Quadrangle, VirginiaBon Air Quadrangle, Virginia


Discrepancy in the basal elevation of MioceneDiscrepancy in the basal elevation of Miocene-- 
Pliocene GPliocene G 11 gravel across a linear drainagegravel across a linear drainage


Truncation of Pliocene GTruncation of Pliocene G 22 gravel along gravel along 
Mesozoic silicified breccia zoneMesozoic silicified breccia zone


Pliocene reactivation of 
Mesozoic faults? 


Pliocene reactivation of Pliocene reactivation of 
Mesozoic faults?Mesozoic faults?







Cenozoic reactivation of Mesozoic structures:Cenozoic reactivation of Mesozoic structures:
A new hypothesis for regional geomorphic patternsA new hypothesis for regional geomorphic patterns







Cenozoic reactivation of Mesozoic structures:Cenozoic reactivation of Mesozoic structures:
A new hypothesis for regional geomorphic patternsA new hypothesis for regional geomorphic patterns







Cenozoic reactivation of Mesozoic structures:Cenozoic reactivation of Mesozoic structures:
A new hypothesis for regional geomorphic patternsA new hypothesis for regional geomorphic patterns







Conclusions


Deep Run
Sub-Basin


Petersburg
Granite


Silicified Breccia Fault Zone


Mesozoic faults, particularly those marked by silicified breccias, are easily recognized and
traced along strike


Detailed mapping demonstrates the structural complexity of Mesozoic basins and bounding
faults in east-central Virginia:  Implications for subsurface exploration


Cenozoic (Pliocene) faulting and reactivation of Mesozoic structures:  Regional geomorphic
patterns and a new hypothesis for landscape evolution
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Studying the past to protect the future











Overprinted 
Brevard Zone







EPFS Splay under
Lake Murray dam
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Line drawing from COCORP Seismic Line


View is to the Northeast
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View is to the Northeast











Drilling along Highway 27


View is to the East 
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Mesozoic basins buried under the South Carolina Coastal Plain 
 


C.W. Clendenin, South Carolina Geological Survey 
5 Geology Road 


Columbia, SC   29212 
 


 The discussion emphasizes the present understanding of the subsurface geologic 
framework.  When compared to the database of the Newark Supergroup basins farther to the north, 
little is known about the geology of the Mesozoic basins buried under the South Carolina Coastal 
Plain. Suggestions have been made that the southern basins formed under a similar tectonic setting 
as those farther north (Withjack and others, 1998). Geometries interpreted from regional 
aeromagnetic patterns show that transtensional pull-apart (Dunbarton basin), extensional half-
graben (Florence basins), and rift (South Georgia basin) basins are present (Figure 1). Having 
knowledge of the existence of the basins, the assessment question became one of:  Do the basins 
contain natural gas and oil?  
 Basins dominated by strike-slip are shallower and have a thinner stratigraphic section than 
dip-slip basins (Schlische, 1993).  If this statement is true, the Dunbarton basin presently is not of 
interest (Figure 1). The southern of the two Florence basins has been drilled.  The target for this 
drilling was facies charges along faults, and little is still know about the geology.  The Florence 
basins, however, are not linked to a larger rift system as are the sub-basins in the Deep River 
basin, North Carolina, and may have undergone extensive erosion on the flank of the Cape Fear 
arch.  If that is true, the Florence basins also may have a thinner stratigraphic section. On the basis 
of these assumptions, the South Georgia basin seems to have more potential.  
 Other than information inferred from aeromagnetic maps and a few, randomly spaced 
seismic lines, the geology of the South Georgia basin has not been examined in detail. In southern 
South Carolina, the South Georgia basin consists of the northern Jedburg and the southern 
Ridgeland basins (Figure 1). The two basins appear to be separated by a feature represented by a 
strong magnetic high. Both basins are buried under basalt flows referred to as the J-reflector. The 
flows mark the rift unconformity.  Extension has been interpreted to be formed by early Mesozoic 
rifting that extended west-southwest to the Gulf of Mexico (Daniels and others, 1983).  
 The Ridgeland basin is part of the main rift basin to the west-southwest. COCORP lines 5 
and 8 immediately across the Savannah River in southeastern Georgia show that the Ridgeland 
basin has been partially inverted by subsequent thrust reactivation. The Jedburg basin is bound on 
the west by the northeast-striking Magruder fault and on the north by the Pringletown fault (Figure 
1).  Aeromagnetic maps and a line drawing of a seismic line (Costain and Coruh, 1989) show that 
the Pringletown fault is a down-to-the-south listric-shaped (?) fault. Shallow boreholes drilled 
perpendicular to strike by the SCGS also show that the fault underwent a phase of reactivation 
during the Tertiary; reactivation was interpreted from a pronounced thickening of the Oligocene 
Ashley formation to the south and the absence of Eocene units across the fault. 
 Down-to-the-south throw on the Pringletown fault differs from the down-to-the-southeast 
structural style shown on COCORP seismic lines 5 and 8 of the Ridgeland basin. The faults on 
those lines also appear to be an associated set of inverted listric faults that exploited an even older 
structural grain (Cook and others, 1981).  Faults in the Charleston area strike NW-SE (Weems and 
Lewis, 2002) and are highly oblique to the E-W-striking Pringletown fault lying immediately to 
the north. In many of the Mesozoic basins, intrabasinal faults are typically synthetic to and only 
slightly oblique to the boundary fault system (Schlische, 1993).  The NW-SE faults in the Jedburg 
basin do not correspond to accepted analog models of rift structural style.  However, a down-to-
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the-south basin opening obliquely to the southwest would have normal faults striking northwest-
southeast perpendicular to an oblique SW regional extension direction (Figure 2)  
 
 
 
 
 


 
 
 
Figure 1.    Aeromagnetic image with Mesozoic basins buried under Coastal Plain labeled for 
reference. 
 
 
 
 
 
 







3 
 
 
 
 
 


 
 
 
 
 
 
 
Figure 2.      Idealized Mesozoic basin developed by oblique opening to the south-southwest (After 
Schlische, 1993) 
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		 The discussion emphasizes the present understanding of the subsurface geologic framework.  When compared to the database of the Newark Supergroup basins farther to the north, little is known about the geology of the Mesozoic basins buried under the South Carolina Coastal Plain. Suggestions have been made that the southern basins formed under a similar tectonic setting as those farther north (Withjack and others, 1998). Geometries interpreted from regional aeromagnetic patterns show that transtensional pull-apart (Dunbarton basin), extensional half-graben (Florence basins), and rift (South Georgia basin) basins are present (Figure 1). Having knowledge of the existence of the basins, the assessment question became one of:  Do the basins contain natural gas and oil? 
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Wells







Wells







North Florida – SE Georgia


Chevron #1 Snipes
11,406’ TD Basement


Surface #1 McNair
17,815 TD C. Georgia Oil 


#1 Blount - 3820’ TD – Gas Flare
#1 Carver – 4324’ TD; no data
#2 Carver – 435’ TD; no data


Wells







South Carolina


Texaco #1 Truluck
5889’ TD
4614’ cont. core


SEPCO (Essex) #1 Leightsey
12,750’ TD


Wells







Georgia – South Carolina
• Georgia:


– Hunt #1 Stalvey (1973):  dark gray shales & coals; no 
measurements or production


– Atlanta Gas Light #1 Griffith (1974):  gas & oil shows @~ 3,000’ 
depth; offset of Leighton #1 Dana


– Leighton #1 Dana (1957):  “non-commercial gas flow”
– Surface Expl. Svc #1 McNair (1998):  17,815’ TD; no data
– Chevron #1 Snipes (1980):  11,470’ basement test, show of gas 


reported at B. Cretaceous; no  other indications of H/C’s
– SEPCO #1McCoy (1980):  9460’ basement test, 13 gas shows 


reported; acidized & frac’d; no production
– Central Georgia Oil #1 Blount (1988):  3820’ Triassic; burned 


gas flare; perf’d and tested water; 2 follow-up wells failed to est. 
production







South Carolina
• Palmetto Oil #1 Allsbrooks (1939):  1150’TD “Bedrock” 


test, with “considerable show of gas in the soil” and 
“some seepage of oil to the top of the earth…in this 
vicinity” (Richards, 1945, p. 918)


• SEPCO (Essex) #1 Lightsey (1984):  >10,750’ Newark 
Group; TD 12,750’; cored Triassic (6660’-6677’)(red 
shale, red-green silty shale, light medium green medium 
grained sandstone; no shows)


• Texaco #1 Truluck (1987):  5889’ TD “Precambrian” 
Gabbro; 1275’ – 5889’ continuous core (red sand & 
shale 1275’ – 4596’; gabbro 4596’ – 5889’; no shows)







GA – SC Border Area


SEPCO (Essex) #1 Leightsey
12,750’ TD


Wells







North Carolina


Wells







North Carolina
• Chevron #1 Groce (1974):  5348’ TD basement test; 


several oil & gas shows; thick gasey coals and organic 
shales; low porosity & permeability sandstones


• SEPCO (Seaboard) #1 Hall (1983):  4622’ TD
• SEPCO (Seaboard) #1 Butler (1984): 4538’ TD 


basement; substantial oil & gas shows; acidized & frac’d; 
flowed low rates of gas + condensate before being 
abandoned


• Equitable Res. Energy #2 Butler (1991):  2012’ TD; 
frac’d; no data; P&A 1993.


• Several wells in eastern NC have reported oil and/or gas 
shows from unspecified units







Durham Basin


Chevron #1 Groce 
TD 5348’ Basement


Wells







Virginia - Maryland


Wells







Dan River – Danville - Farmville –
Scottsville – Scottsburg Basins


• Small, relict basins
• Organic-rich shales
• Advanced stages of diagenesis in 


sandstones and source rocks
• 2 wells drilled in Farmville Basin, with 1 


having oil and gas shows at 938’ in 1917.







Culpeper Basin


• USGS cores contain organic shales with 
TOC up to 1.2% at pre-peak oil level of 
thermal maturity


• Oil shows are reported from outcrops 
along I-66 and water wells at Thoroughfair 
Gap (Froelich and others, 1982)


• 8 wells have been drilled in Culpeper 
Basin; no shows reported







Richmond Basin


Wells







Richmond Basin


• Fair to excellent grade source rocks at pre-peak 
oil to early gas levels of thermal maturity


• High-gas content coals
• At least 15 exploratory wells have been drilled:  


11 had H/C shows, 1 flowed oil to the surface; all 
attempts to produce oil have failed


• At least 6 CBM coreholes have been drilled; with 
no production achieved







Taylorsville Basin


Texaco-Exxon Coring Program Locations


Wells







Taylorsville Basin


• Exxon & Texaco drilled 9 continous core 
holes (1985 – 86; 1991 – 92); no shows 
reported.


• JSC #1 Thompson reported gas shows; 
acidized & frac’d, but well failed to flow







Pennsylvania – New Jersey - Delaware


Wells







Newark Basin


North Central #1 Cabot


Wells







Newark Basin


• Thick, rich source rocks of variable 
maturity


• Variable reservoir porosity & permeability
• North Central Oil & Gas #1 Cabot KBI 


(1985) 10,500’ TD; gas shows; P&A’d







Triassic
• Newark Basin
• NC Oil Cabot KBI #1, 


Bucks Co, PA
• TOC:  1.0%
• VR: 2.9 – 3.5%
• Thickness: 2,500 –


4,000 ft
• Depth Range: 0 – 6500 


ft
• Gas shows over 3000-ft 


section
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New York – New England


Hartford Basin


Wells







Hartford Basin


• Good to excellent source rocks (up to 3.5 
% TOC), at immature to peak gas stages 
of maturity


• No subsurface reservoir data available
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Data Sources
• Except as noted below, map polygons extracted from Schruben, P. G., R. E. Arndt, and W. J. 


Bawiec, 2006, Geology of the conterminous United States at 1:2,500,000 scale – a digital 
representation of the 1974 P. B. King and H. M. Beikman map:  U. S. Geological Survey Digital 
Data Series 11, Release 2, http://pubs.usgs.gov/dds/dds11/index.html, accessed 9/2/2010.  
These data have been generalized to show only the Jurassic and Triassic outcrop polygons in 
detail, with the remaining polygons generalized to show “Precambrian” ( light red), Paleozoic (dark 
gray), and Cretaceous and Cenozoic (light gray) exposed strata.


• Polygons depicting buried or inferred Triassic-Jurassic rift basins (“TR bsns”) were modified in part 
from  Benson, R. N., 1992, Map of exposed and buried Early Mesozoic rift basins/synrift rocks of 
the U. S. middle Atlantic continental margin:  Delaware Geological Survey Miscellaneous Map 
Series No. 5, 1 sheet, scale 1:1,000,000, and interpreted from a series of USGS aeromagnetic 
maps compiled into Digital aeromagnetic datasets for the conterminous United States and Hawaii 
– a companion to the North American magnetic anomaly map, U. S. Geological Survey Open-file 
Report 02-361, http://pubs.usgs.gov/of/2002/ofr-02-361/, accessed 9/2/2010.  The outlines of 
buried or inferred basins shown on these slides should be considered preliminary interpretations.


• Individual well data comes from a variety of published and unpublished sources, including 
syntheses of proprietary data made available to the author.


• Data describing the thermal maturity and organic richness of the Mesozoic rift basins comes from 
a wide variety of sources, most of which are published.



http://pubs.usgs.gov/dds/dds11/index.html�

http://pubs.usgs.gov/of/2002/ofr-02-361/�
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Data Resources 







Historical Energy Resource Historical Energy Resource 
ExplorationExploration


SEPCO Exploration Services (Essex) 1983SEPCO Exploration Services (Essex) 1983
Geochemical soil surveysGeochemical soil surveys
Seismic Surveys, many planned but never shotSeismic Surveys, many planned but never shot
Lightsey No. 1, Colleton County 12,750 ftLightsey No. 1, Colleton County 12,750 ft







Texaco in partnership with Exxon drilled in Texaco in partnership with Exxon drilled in 
Florence 1985 Florence 1985 –– 19861986
Seismic LinesSeismic Lines
Dora J. Truluck #1  5,889 ftDora J. Truluck #1  5,889 ft
Additional seismic lines after drillingAdditional seismic lines after drilling


Historical Energy Resource Historical Energy Resource 
ExplorationExploration











Historical Energy Resource Historical Energy Resource 
ExplorationExploration







Types of Available DataTypes of Available Data


Core records, sample, litho logs, geophysical logs, Core records, sample, litho logs, geophysical logs, 
paleo reports (These records exist in DHEC and paleo reports (These records exist in DHEC and 
DNR, but they are not organized)DNR, but they are not organized)
Seismic records, old reflection(?) profiles, no idea Seismic records, old reflection(?) profiles, no idea 
where these are.where these are.
SCWRCSCWRC--OFROFR--30  Historical summary of onshore oil 30  Historical summary of onshore oil 
and gas exploration activities in South Carolina and gas exploration activities in South Carolina 
(1989).(1989).
Lots of anecdotal reports of data holdings but no Lots of anecdotal reports of data holdings but no 
physical files or reports.  They need to be tracked physical files or reports.  They need to be tracked 
down.down.







Additional Data SetsAdditional Data Sets


Cores Cores –– SCGS Core repositorySCGS Core repository
Potential Field Geophysics Potential Field Geophysics -- USGSUSGS
Seismic Surveys Seismic Surveys –– Onshore Oil CompaniesOnshore Oil Companies


-- Offshore USGSOffshore USGS
Recent interest in Pangea BreakupRecent interest in Pangea Breakup
CAMP Studies (this summer?)CAMP Studies (this summer?)























SRS GeologySRS Geology







McBride 1991McBride 1991
COCORPCOCORP







Historical Energy Resource Historical Energy Resource 
Offshore ExplorationOffshore Exploration







USGS OFR 96-55







USGS Fact Sheet FS-021-01


Gas Hydrate OccurrencesGas Hydrate Occurrences
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State Regulations, Infrastructure,
And Legal framework 


(Including politics)







State regulatory framework for exploration and development 


 onshore, state waters, and offshore resources. 


 Enabling Legislation


• S.C. Code of Laws, Title 48 (Environmental 
 Protection and Conservation) Chapter 43 (Oil 


 and gas exploration, drilling, transportation 
 and production), Article 2 (Exploration and 


 Production).


• Describes permitting procedure.







• All persons with intent to explore for oil and gas 
 within the state of South Carolina are required to 


 make a written application to the S.C. Department of 
 Health and Environmental Control (DHEC) for an 


 exploration permit.


• In the Permit the department may include 
 restrictions and conditions that the department 


 considers necessary or desirable.  







• S.C. Code of Regulations, Chapter 121 
 (Department of Natural Resources), Section 8 


 (oil and Gas Exploration, Drilling, and 
 Production)


• Provides instructions for generating an 
 exploration permit, starting a drilling project, 


 and implementing production.


State regulatory framework for exploration and development 


 onshore, state waters, and offshore resources. 


 Enabling Legislation







NotesNotes


• S.C. is not prepared to handled an influx of 
 exploration permits.  The process is too 


 disjointed as a result of government 
 restructuring over a decade ago.


• Procedures and costs associated with 
 permitting are out of date.


• Only two explorations permits have been 
 issued in the last 15 years, one very recently.







Infrastructural and Cultural Infrastructural and Cultural 
Influences AroundInfluences Around


Rift Basins Rift Basins 


• Major cities and known rift basins


• Radii of influence, 25 and 50 miles


• Potential problems:  


• Savannah River Site
• ACE Basin (National Estuarine Research 


 Reserve)


• Major Cities



















The Political Climate?The Political Climate?


Statements by Governor? 


Mark Sanford


• Opposes a coal‐fired electric plant in Pee Dee 
 region


• Signed the Pickens Pledge (use American 
 resources, i.e. natural gas)


• He was against it before he was for it 
 (offshore exploration)







The Political Climate?The Political Climate?


In the Legislature?


• Established special committees to investigate 
 feasibility of offshore exploration for 


 hydrocarbons.  No formal recommendations 
 yet.


• $4/gal gasoline caught their attention.
• Unaware of onshore potential?







The Political Climate?The Political Climate?


Everyone else?


• Public sentiment is split about 50‐50.


• “As long as it is done in an environmentally 
 friendly manner.”
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Atlantic OCS Oil and Gas Leasing 


Renee Orr, Chief Leasing Division
Minerals Management Service


Offshore Energy and Minerals Management


Southeast U.S. Mesozoic Rift Basins Energy Resources Potential Workshop
March 2009



http://161.160.117.152/imagecat/imageview.asp?ID=182

http://www.ocsbbs.com/featured_photo/three_men_working.asp





Who is MMS?


The Minerals Management Service manages Federal 


mineral resources on the Outer Continental Shelf and 


Federal and Indian mineral revenues to enhance public 


and trust benefit, promote responsible use, and realize 


fair value.







MMS Overview
• Created in 1982


• Responsible for 1.7 billion OCS acres


– Lease issuance to decommission
• Day-to-Day


– ~8,000 leases


– ~43 million acres leased


– ~27% of oil;~15% natural gas


– ~4,000 production platforms


– ~33,000 miles of pipeline


– ~42,000 OCS personnel


– ~125 operating companies


• ~$26 billion revenue for fiscal year 2008. (About $13 billion annual revenue based on 5-year 
average.)


• Core balancing objectives:
– Safe Offshore Operations


– Environmental Protection 


– Fair Market Value
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Offshore Restrictions Lifted – 
Presidential Withdrawal/Congressional Moratoria


• July 14, 2008 - the President announced a modification of the Presidential 
Withdrawal.


• October 1, 2008 - the Congress let expire the previous Department of the 
Interior Appropriations measures that had imposed an Atlantic drilling ban that 
lasted over 25 years.


•


 


Currently, MMS is not prohibited from OCS oil and gas activities related to 
leasing and pre-leasing activities in these areas that are permitted under the 
OCSLA, NEPA, and other laws addressing OCS matters.


•


 


MMS may only lease in areas that are in the current 5-year plan. An area not 
in the approved 5-year plan can not be added later to that plan.


•


 


The only area that is now available in the 5-year plan that was previously 
unavailable because of the Withdrawal and Moratoria is the Sale 220 area off 
the coast of Virginia.







•The lease sale process begins with the 5 – Year Program.


•The 5-year program specifies the size, timing and location of areas proposed for 
Federal offshore oil and gas leasing.


The 5-Year Plan:
• Responds to national energy needs while addressing economic, social and 


environmental concerns of the public; and
• Reduces dependence on foreign oil and stimulates the domestic economy.


Anticipated 40-year benefits from the 5-Year Plan approximately:
• Additional 10 billion barrels of oil;
• Additional 45 trillion cubic feet of natural gas; and
• Additional $170 billion in net benefits to the Nation.


OCS 5-Year Plan (2007-2012)







New 5- Year Program (2010-2015)


• Draft Proposed Program (DPP) for new 2010-2015 Plan published January 21, 
2009.


• Comment period extended until September 21, 2008.


• Proposes leasing in the North, Mid, and South Atlantic Planning Areas.


• Secretary Salazar announced 4 Regional Public Meetings to discuss the future 
of offshore energy development on the OCS and to receive input from 
stakeholders. 


– April 6, 2009 – Atlantic City Convention Center, Atlantic City, NJ
– April 8, 2009  - Tulane University, New Orleans, LA
– April 14, 2009 – Dena’ina Civic Convention Center, Anchorage, AK
– April 16, 2009 – University of California, San Francisco, CA







Call/NOI for Lease Sale 220 
Offshore Virginia:


• Lease sale scheduled for 2011 under current leasing program 2007-2012.


• Call/NOI published November 13, 2008.


• Comment period extended and closed on January 13, 2009.


• 1st step in information gathering and public participation. Numerous opportunities for public 
comment and dialogue with states and constituents over the next few years.


• Program area:
– In the Mid-Atlantic Planning area (about 2.9 million acres)
– Includes 50-mile coastal buffer and no obstruction zone off the Chesapeake Bay
– Resource estimates of 130 million Bbls oil and 1.14 Tcf gas
– Net Economic Value of about $850 million to over $4 billion


• VA Governor has requested a delay in sale 220 in February 19, 2009 letter.


• VA Lieutenant Governor and 5 members of VA’s Congressional Delegation have requested sale 220 
not be delayed but rather held on schedule in March 3, 2009 letters and March 10, 2009 letters 
respectively.











VA State Energy Policy:
• VA expressed interest in knowing more about the resources off their coast in their response to the 


RFI for the current 2007-2012 program. In 2006, VA Governor codified the state’s policy “...to 
support federal efforts to determine the extent of natural gas resources 50 miles or more off of the 
Atlantic shoreline,...”


• Specifically, VA requested:
– The entire Atlantic coast be included 
– Natural gas only
– Exploration only
– 50-mile minimum setback


• Issues with VA Energy Policy:
– Entire Atlantic could not be considered since it wasn’t included in the Proposed Program for 


2007-2012 without starting a new 5 year program.
– OCSLA authorizes leasing for “oil and gas”, not gas-only. Also, technological concerns with 


gas-only reservoir development.
– OCSLA entitles a lessee to “explore, develop, produce…”, not explore-only.
– 50-mile buffer was accommodated, but this leaves small area for leasing.







History and Resources of the 
Atlantic OCS


• 9 oil and gas lease sales were held in the Atlantic OCS between 1976 and 1983. Approximately $2.8 billion 
was collected on 433 leases encompassing about 2.5 million acres.


• 32 exploratory wells were drilled in the mid-Atlantic. (51 wells drilled in the entire Atlantic). No wells were 
drilled in the sale 220 program area.


• 1 discovery in the Atlantic – Hudson Canyon Area 598. (Not located in Mid-Atlantic planning but rather in 
the North Atlantic planning area offshore NJ/NY).


• Manteo Exploration Unit
– Offshore North Carolina 
– 21 leases included in the Manteo Exploration Unit; approved 1990.
– State of NC denied Consistency and leases relinquished.
– After several appeals, in 2000 the Supreme Court awarded $156 million in damages to companies for breach of 


contract.
– No active leases exist off the Atlantic seaboard.


• Based on the 2006 National Assessment, we estimate the mean Undiscovered Technically Recoverable 
Resources contained in the Sale 220 program area to be 130 million barrels of oil and 1.14 trillion cubic 
feet of gas. (Seismic data over 25 years old).











Multiple Agencies Involved
• U.S. Coast Guard 


– Oil-spill response, port and vessel security and inspections (MOU)


• Environmental Protection Agency


– Air and water quality (MOU)


• National Oceanic and Atmospheric Administration


– Coastal programs


– Marine mammals/endangered species


• Fish and Wildlife Service


– Marine mammals/endangered species







State and Local Involvement
• Coastal Commissions


• Departments of Fish & Wildlife


• Air Resource Boards


• Departments of Water Resources


• Departments of Conservation & Natural Resources


• Departments of Environmental Regulations


• Departments of Culture, Recreation, & Tourism







Lease Sale Process
• Call for Information and Nominations/ Notice of 


Intent to Prepare EIS (45 day comment period)
• Area Identification
• Hold Public Hearing
• Conduct Environmental Analyses/EIS
• Solicit Governor’s Comments
• Publish Proposed Notice of Sale/ (90-day public 


Comment Period) 
• Publish Final Notice of Sale
• Hold Lease Sale







Lease Terms


• Every OCS lease has a primary term – how 
long the lease is granted.


• Statute sets a 5 year minimum and 10 year 
maximum.


• MMS uses 5, 8, and 10 year terms.







Fiscal Terms and Bid Adequacy
• Fiscal Terms in Every Lease:


– Bonus Bid – winning highest $ amount paid at time of lease 
auction.


– Rental – holding cost per acre during primary term.
– Royalty - $ amount paid based on % of production volume.


• Bid Adequacy:
– Each bid evaluated by our resource bid adequacy 


procedures for fair market value to the taxpayer.







Submission of Bids


• A bidder must be a U.S. citizen or a company 
incorporated in the U.S.


• Companies submit a separate sealed bid for each 
block they wish to obtain


• With each bid, the company must send in 20% of 
the bid value


• Transparent Process – Bids are opened and read 
publically at time of sale







Awarding the Lease


• MMS accepts or rejects bids within 90 days of 
the lease sale.


• If a bid is rejected, MMS returns the 20% of 
the bonus that the company had submitted.


• If MMS accepts the bid, the company has 11 
days to:
– Submit remaining 80% of the bonus
– Sign the lease document, and
– Submit the first year’s rental







What the lease conveys


• The right to explore for, develop, and 
produce the oil and gas contained within the 
lease area.
– Lease area – 5760 acres – 3 square miles
– Initial terms of 5 - 10 years, extended for as 


long as production or drilling operations 
continue


– Subject to specified financial and operational 
terms and conditions (lease and operational 
bonds)







Environmental Stipulations


• Lease may contain detailed requirements 
designed to eliminate, alleviate, or mitigate 
adverse environmental effects







How are offshore resources 
protected?


• MMS considers the potential effects of an undertaking on human safety, 
biological communities, significant archaeological resources, and all other 
offshore resources


• Multiple technical reviews of any proposed project are performed at each 
step 


• Detailed evaluations are executed and 
stringent safeguards are put in place


• Inspectors visit the site during
drilling and production activities 
to ensure MMS regulations and 
safeguards are in place







Examples of Steps Reviewed
Permitting and Plans
– Plans of Exploration
– Development and Production Plans
– Pipeline Plans
– Oil Spill Contingency Plans
– Application for Permit to Drill (MMS-123)
– H2S Contingency Plans
– Application for Permit to Modify (MMS-124)


Well Abandonment
– Well Completion and Well Workover
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Historical timeline – Deep River
• 1775 – Revolutionary War- era, coal exploration for iron and 


munitions 
• 1776 – N.C. Colonial Records mentioned “Pit Coal” …in good 


quantities….
• 1820’s – 1850’s – Coal reports ‘rediscovered’
• 1861 – 1873 – Civil war and post war coal production
• 1920’s – 1940’s – Underground coal mining, exploration and 1925 


coal mine explosion (killed 53 workers)
• ~ 1 million short tons coal produced – 1700’s–1930’s; (1980’s effort)
• 1980’s – 1990’s – Petroleum drilling (preceded seismic); n=30
• 2008 – Geochemical data published (Reid and Milici) 
• Recognition of thick section of organic shale as a potential gas 


resource (Reid, 2008)
• 2008 (Reid and Taylor) – initial industry presentation (AAPG)
• Dan River basin followed same general exploitation pattern; now 


used for expanded light weight aggregate (Cemex)







Exploration – key history points


• Wells drilled BEFORE seismic lines were 
run.


• Well depths were relatively shallow and 
did not target seismic features of potential 
interest as they were unknown then.


• Focus was shallow coal bed methane
• Thick organic-rich shale section not 


considered to be of interest.







Basics
• Prime area covers ~1.5 counties (Lee and Chatham, 


North Carolina)
• ~25,000 acres underlain by ~110 million tons of coal 


(Reinemund, 1949 – 24k geologic map), 1955 
(Professional Paper) – coal reserves measured, 
indicated and inferred to a depth of less than 3,000 feet


• Good bet that organic-rich shale follows the coal 
distribution


• Two wells with significant gas pressures (Simpson #1, 
Butler #3)


• Thick (~400 feet) fractured, organic shale section
• Known natural gas and oil shows (multiple wells)
• Other basins - Recently discovered Mesozoic basin in 


Bertie Co., North Carolina (USGS drilling)



















Stratigraphy











Natural gas and oil shows







Organic geochemistry


• Refer to Reid and Milici (USGS OFR 2008-1108 
for details)  


• TOC range, Ro%, etc.
• About 80 additional TOC data points found 


(W.R. Groce well), but not Ro%, etc. (Hu, 1991)
• Butler #1 (3,000-foot) - oil analysis pending 


(USGS)
• Erosion estimates – minimal erosion indicated 


but few data points from one well – needs tests







Distribution of Toc data in wells in the
Dan River and Durham basins (from 
Reid and Milici, 2008)







Hydrogen and oxygen indices


• Hydrogen and oxygen 
indices from Rock- 
Eval pyrolysis in 
relation to primary 
kerogen type (from 
Reid and Milici, 2008) 







H/C and O/C ratios 
of kerogen types


• Data (red circles) are 
from well CH-C-1-44, 
Cumnock Fm., 
Sanford sub-basin of 
the Deep River basin 
(from Reid and Milici, 
2008).







Plot of depth vs. %Ro for selected wells 
in the Dan River and Deep River basins
showing the relationship between thermal
maturity, measured as %Ro, to depth.


Hydrocarbon generation and preservation
limits (Housekneicht and Spotl, 1993).


From Reid and Milici, 2008.







Comparison of Tmax and Hydrogen Index of samples from wells in the Durham
Basin, Sanford sub-basin (from Reid and Milici, 2008).











Discussion 
End of Part 1:


Handouts are available on the table. They 
cover additional background material – 
items not in your workshop notebook. 
There are enough copies for each 
participant.







Shale thickness
• Cumnock Fm. Is up to 


400-ft thick at the Egypt 
(Cumnock) coal mine


• Previous work focused 
only on relatively thin 
coals discussed in the 
geologic literature


• Organic-rich shales are 
far thicker than generally 
realized, and cover 
multiple counties















Seismic data available
• ~75 line-miles in Deep River basin only


– Shot points and lines georeferenced 
– Mylar films (all scanned) (.tiff and PDF)
– Line 113 digital and preliminary interpretation; now readable by 


Kingdom Suite (thanks to USGS and Virginia Geological Survey)
– Interpretation is progressing using georeferenced shot points, 


coal- and petroleum drill hole data. High energy reflectors at 
base of basin are now known to be a ~87m-thick gypsum- 
bearing unit


– Tapes recovered but field notes missing
• Deep River basin ~7,000 feet deep; Butler No. 1 well 


penetrated basement and contains the gypsum-bearing 
unit (useful for correlation and sonic log calibration / 
seismic).


• ArcGIS project built







Seismic examples


• See preliminary interpretation on wall







Seismic – interesting patterns
• Major normal faulting distinct with offsets – carries into 


drill core; have sonic logs
• Basal gypsum interval resting on basement – not found 


in outcrop (drill hole mud log with elevation)
• Alluvial fan / fan deltas prograded northwestward from 


southeast highlands
• Deep basin strata (undrilled) may be thick algae 
• Series of slow velocity features some juxtaposed along 


faults and other stratigraphic features
• African modern rift seismic provides analogs (Duke 


study)







Drill core, logs and samples


• Drill core, logs and some cuttings available in 
the NCGS repository – loan agreements 
possible


• Recently we photographed core from two drill 
holes (see display).  An intern will continue this 
activity during summer 2009, and begin 
digitizing key well logs (gamma and sonic to 
integrate back with seismic lines)


• Limited covered thin sections available







LiDAR and fractures


• LiDAR shows 
structural patterns


• Field work confirms 
LiDAR interpretations


• Fracture patterns 
consistent in 
Cumnock and 
underlying 
sandstones (Pekin)







N











Butler #1 (above) – high paraffin, 
low flow temperature (hand warming);


Butler #3 (right) – with pressure to 
be sampled next Tuesday with
USGS. Has fluids along with gas.







Pekin Fm. (fractured) as seen in clay pit 
below Cumnock











Gas pressures + petrophysical data 
Butler #3 and Simpson #1 wells


Digital Formation 
Petrophysical Report 
(September 1998)


Nine-month pressure test
Pressures maintained over 


six months:
Butler #3 - 560 (Tbg); Csg 


(1,100) psi 
Simpson #1 1,200 (Tbg); Csg 


(640-680) psi
Report available at this 


meeting.







Industry interest
• Nineteen companies and entities visited our 


AAPG-Eastern Section poster in Pittsburg 
(October, 2008) – most interest by smaller 
companies.


• Several companies subsequently requested 
further information and maintain interest – 
including recurring telephone calls and at least 
one site visit.


• Companies interested in North Carolina’s ability 
to provide digital data including property tax 
maps to determine land ownership.







Challenges and opportunities
• At the AAPG-Eastern Section meeting (October 


2008), our poster showed that many companies 
were unaware of other Mesozoic basins on the 
east coast


• Industry concerns include questions about: 1) 
drilling infrastructure, 2) pipeline access, 3) 
current low nat. gas prices and 4) regulatory 
framework.


• Recent positive newspaper editorial is a plus as 
is PSNC President a spokesman for national gas 
group.







What we are doing
• Information Circular 36 (2009) addresses many general information 


questions for industry, elected officials, and the public (see URL 
http://www.geology.enr.state.nc.us/pubs/PDF/NCGS_IC_36_Oil_an 
d_Gas.pdf )


• Encouraging modernization of our state’s Oil and Gas Act (e.g., 
directional drilling and revisiting royalty and plugging fees).


• Incrementally moving forward with field work and office compilation 
including a planned comprehensive digital GIS-data release report. 
Work is hindered lack of even minimal funding for additional organic 
geochemistry.


• Sampling Butler No. 3 and Simpson No. 1 wells next week 
(USGS/NCGS)


• Exploring acquisition of new data including a deep stratigraphic test 
hole to basement.



http://www.geology.enr.state.nc.us/pubs/PDF/NCGS_IC_36_Oil_and_Gas.pdf

http://www.geology.enr.state.nc.us/pubs/PDF/NCGS_IC_36_Oil_and_Gas.pdf





Existing gas well logs


Butler No. 3 and Simpson No. 1 wells
• Shut in wells – Lee County, NC
• Both wells have substantial gas pressure
• Both wells to be sampled next Tuesday 


(USGS – NCGS collaborative effort)
Duke University recently provided LAS color 


logs for both wells to help resource 
assessment







Discussion 
End of Part 2







Core workshop 
Part 3
Examine two North Carolina drill holes 


located on seismic line 113
They are:
• Dummit Palmer No. 1 – (core 


description and gas observations – 
NCGS OFR)


• USBM drill hole 8 (core description 
handout from Reinemund,1955)







General statutes and General statutes and 
regulationsregulations


NCGS Information Circular 36







Discussion 
End of Part 4







Contact information


• Jeffrey C. Reid
North Carolina Geological Survey
1612 Mail Service Center
Raleigh, North Carolina 27699-1612
Voice: 919.733.2423 x403
Email: jeff.reid@ncmail.net, and


• Kenneth B. Taylor 
Same address
Voice: 919.733.2423 x401
Email: kenneth.b.taylor@ncmail.net



mailto:jeff.reid@ncmail.net

mailto:kenneth.b.taylor@ncmail.net





Discussion 







Other North Carolina 
Mesozoic basins


• Davie Co.
– Thayer, 1967 – PhD thesis, UNC-CH
– Irregular-shaped graben; 14 square miles in 


northern Davie and southern Yadkin counties, 
NC - Small outlier of the Dan River basin


– Sedimentary rocks’ lithology similar to those 
of the Dan River basin, except they lack a 
middle dark-colored mud rock unit


– No coal







Other North Carolina 
Mesozoic basins


• Ellerbe Basin
– Dineen, Michael J., 1982 – NCSU master’s 


• Field descriptions, seismic lines, and 24K geologic 
mapping.


– 32 square mile Triassic basin physically 
detached from the adjacent Wadesboro and 
Deep River basins


– Symmetrical, shallow, elongate graben
– No organic shales or coal







Other North Carolina 
Mesozoic basins


• Wadesboro basin
• No Cumnock equivalent







Other North Carolina 
Mesozoic basins


• Bertie Co.
– USGS OFR 2007-1251 – 


http://pubs.usgs.gov/of/2007/1251/
– 2004 stratigraphic hole (BE-110-2004) penetrated 


1,094.5 feet of Triassic and younger sediment.
– Triassic sediments slightly thermally metamorposed 


and assigned to the  Carnian-Norian Chatham Group.
– No organic Triassic sediment encountered.
– New confirmed data point under the Coastal Plain.
– Basin extent and lithologies not defined.


• Ellerbe – Wadesboro basin
• Dan River – Davie basins



http://pubs.usgs.gov/of/2007/1251/





Discussion 
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TECTONIC CONTROLS
• EVOLUTION OF HALF-GRABEN 


BASINS
• TECTONIC EVENTS
• BASIN INVERSION 


• PALEOLATITUDES
• MILANKOVITCH CYCLICITY


CLIMATIC CONTROLS







Plan view


Cross section


Half-graben basins
become wider and
longer with 
extension
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NEWARK BASIN RICHMOND BASIN


METER-SCALE CYCLES WITH ALGAL-RICH
ORGANIC INTERVALS AND ORGANIC FREE
SUBAERIAL DEPOSITS.  
LOCKATONG FORMATION


TENS-OF-METERS-SCALE CYCLES WITH 
WOODY MATERIAL IN ORGANIC INTERVALS 
AND SUBAQUEOUS SANDSTONE NEAR
CYCLE TOPS. VENITA SHALE, RICHMOND 
BASIN.











OLSEN (1997) INTRODUCED “TECTONOSTRATIGRAPHIC UNITS”
BASED ON OBSERVATION OF UNCONFORMITIES IN
THE ARGANA BASIN IN MOROCCO AND THE FUNDY BASIN IN 
NOVA SCOTIA.


THESE ARE BELIEVED TO REPRESENT REGIONAL TECTONIC EVENTS
THAT DISRUPTED THE SUCCESSION OF BASIN EXTENSION AND 
FACIES DEVELOPMENT.


THE CARNIAN UNCONFORMITY AT THE TOP OF TS II IS WELL 
DOCUMENTED IN THE GETTYSBURG BASIN AND CORRELATED TO THE 
CULPEPER BASIN.  ITS PRESENCE IN THE TAYLORSVILLE, RICHMOND, 
AND NEWARK BASINSIS BASED ON INTERPRETATIONS OF SEISMIC LINES.
CORNET AND OLSEN (1992) PLACED THE UNCONFORMITY WITHIN ROCKS
ORIIGNALLY INCLUDED IN THE VENITA BEDS, LETOURNEAU (1999) 
PLACES
THE CONTACT AT THE BASE OF THE OTTERDALE SANDSTONE.


THE EVENT AT THE BASE OF TS III IS INDICATED BY AN ABRUPT SHIFT TO
MORE ORGANIC-RICH LAKE DEPOSITS JUST PRIOR TO THE BASALT FLOWS
AND THROUGHOUT THE SUBSEQUENT JURASSIC FORMATIONS IN ALL OF 
THE BASINS CONTAINING THEM.


EPISODIC BASIN GROWTH







MODIFIED FROM SCHLISCHE, 2003







MODIFIED FROM LETOURNEAU, 2003


SEISMIC EVIDENCE OF UNCONFORMITY IN THE TAYLORSVILLE BASIN


WILKINS WELL BOWIE FOGG WELL







SEISMIC EVIDENCE OF UNCONFORMITY IN THE NEWARK BASIN


MODIFIED FROM SCHLISCHE AND WITHJACK, 2005


CABOT WELL
2.3 KM DEEP INFERRED UNCONFORMITY
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REGIONAL SHIFTS IN TECTONIC EXTENSION
AND “BASIN INVERSION”


DIABASE DIKES IN BASINS SOUTH OF THE CULPEPER BASIN ARE 
ORIENTED AT HIGH ANGLES TO THE LONG AXES OF THE BASINS
WHEREAS DIKES IN THE CULPEPER BASIN AND NORTH ARE ORIENTED
ROUGHLY PARALLEL TO THE LONG AXES.  THIS AND THE LACK OF 
EXTRUSIVE BASALTS IN THE SOUTH SUGGESTED TO WITHJACK ET AL. (1998)
THAT THE SOUTHERN BASINS WERE NO LONGER EXTENDING DURING 
THE EARLY JURASSIC.  


THEY ALSO NOTED THAT STRUCTURAL FEATURES CONSISTENT WITH 
COMPRESSION ARE PRESENT IN ALL BASINS WHICH ARE ATTRIBUTED TO
FORCES RESULTING FROM SEAFLOOR SPREADING. 


THEY SUGGEST THAT THE NORTHERN BASINS CONTINUED TO GROW 
THROUGH THE EARLY JRASSIC, WHILE THE SOUTHERN BASINS WERE 
SUBJECTED TO COMPRESSION.
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PANGEAN PALEOLATITUDES 
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POTENTIAL RESERVOIR
SEDIMENTS IN AN
EARLY MESOZOIC BASIN







SEISMIC LINE ACROSS WIDTH OF THE TAYLORSVILLE BASIN


AN UNLIKELY SHORELINE DEPOSIT.  MODIFIED FROM MILICI ET AL., 1995
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