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ABSTRACT

Triassic rifting of the supercontinent Pangeabeftiind numerous basins on what
is now the eastern North American margin. The B&Georgia Rift (SGR) was thought
to be the best preserved of these basins havingdasmped by thick basalt flows of the
Central Atlantic Magmatic Province (CAMP) and laberried beneath the Cretaceous
and younger Coastal Plain. Because it is burieeéih the Coastal Plain, the SGR is
only known through sparse drilling and geophysmathods. Despite this limited
dataset, the SGR is the only one of the easterthManerican Triassic basins known to
overlie the ancient Alleghanian suture between éatia and Gondwana, although it isn’t
clear what influence this lithospheric weaknesggdain formation of the rift.

The SGR has been variably interpreted as a sintarige basin or as isolated sub-
basins separated by transfer zones. Transfer zwagdt-transverse structural features
that link major faults of rift sub-basins and aceoatate differences in extensional
strain. Transfer zones have been previously hgsitkd to be present in the SGR based
on onshore projections of Central Atlantic fractmomes, but observations confirming
their existence, such as reversal in sub-basirripglaave been lacking.

Three separate hypotheses are tested related 8G&Re 1) the J-Horizon
corresponds everywhere with basalt; 2) transfeeg@mne an important structural
component of the SGR; 3) structural features ofGhatral Atlantic Ocean are related to
transfer zones of the SGR. Reanalysis of existiel and seismic data shows that the

extent of the flood basalt in the SGR is restriaad that the J-Horizon coincides with



the base of the Coastal Plain. Subsurface mappiregls reversals in sub-basin polarity,
confirming the existence of previously hypothesiragisfer zones. Small circle
projections of the transfer zones correlate witbamic features, and Central Atlantic
fracture zones project onshore into inferred transbnes of the SGR. The results of
these studies suggest that tectonic inheritantieeoflleghanian suture played an
important role in the rifting of Pangea and thataeaic inheritance may be an important

process for the formation of an ocean basin.

Vi
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CHAPTER 1
INTRODUCTION

How does a continent break apart? This is onbBefundamental questions in
the geosciences, first asked in the days of SU&& ] and Gregory (1896), and later
identified as one of the major processes of pkteonics (Wilson, 1966). Yet this
guestion is still largely unanswered more thanrdwy later (GeoPRISMS Draft Science
Plan, 2010). This dissertation aims to addressasf this question through studies of
the South Georgia Rift (SGR), a large rift basiniddi beneath the Coastal Plain of South
Carolina, Georgia, Alabama, and Florida.

1.1 THE SOUTH GEORGIA RIFT

The Eastern North American Rift System (ENARS) casgs a northeast
trending series of Triassic aged rift basins tkabrd the tectonic events just prior to the
breakup of Pangea and opening of the Atlantic O¢Emyure 1.1; Olsen, 1997,
Schlische, 2003). These basins are filled by centi-derived fluvial and lacustrine
redbeds, referred to as the Newark SupergroupJarassic aged diabase and basalt of
the Central Atlantic Magmatic Province (Olsen, 199While the exposed basins of the
ENARS have contributed much to our understandingftig processes and the
development of passive margins, relatively litH&nown about the buried SGR,
encountered by sparse well penetrations and ifehm@ugh geophysical methods

(Daniels and Zietz, 1978; Chowns and Williams, 19d8Bride, 1991).



Figure 1.1. Location of the Eastern North Ameri€aft System.
Exposed basins shown in red and buried basins shrogmay.



The South Georgia Rift (SGR) is thought by manykees to be the
southernmost and largest of the eastern North AraerT riassic rift basins (Daniels and
Zietz, 1983; Klitgord et al., 1984; Olsen, 1997;thjack et al., 1998; Schlische, 2003).
Redbeds brought to the surface as cuttings froeega avater well drilled near Florence,
South Carolina were the first reported observattat "Newark Supergroup like rocks"
were present beneath portions of the Coastal FDarton, 1896). Sporadic petroleum
test wells drilled throughout Georgia and scieatifells drilled in South Carolina further
provided evidence that Triassic basins were prasahér much of the Coastal Plain
(Applin and Applin, 1964; Marine and Siple, 1974 et al., 1978).

Daniels et al. (1983) first proposed on the bakeeoo-magnetic data that the
seemingly separate pockets of Triassic rock urteCiastal Plain of Georgia and South
Carolina are encompassed within a singular gi&nbasin, which they called the South
Georgia Basin (Figure 1.2A). Chowns and Williarh883) completed a comprehensive
study of deep wells in Georgia, Florida, and Alabamassess the extent of the SGR and
relied on interpretations of potential field daba fletermining the boundaries where little
to no well control was available (Figure 1.2B). pgert of a larger study investigating the
entire eastern North American margin, Klitgord le{#986) produced a very different
picture of the extent of the SGR based solely terpmetation of aero-magnetic data
(Figure 1.2C). Sartain and See (1997) studiecdlghwestern portion of the SGR,
integrating interpretations of potential fieldsalatith Landsat and seismic reflection data

to produce an isopach map of the southwesterrop#ne basin (Figure 1.2D).
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Figure 1.2. Previous interpretations of the extdérthe South Georgia Rift. A) Daniels et al. (328B)
Chowns and Williams (1983). C) Klitgord et al. 88). D) Sartain and See (1997).



A few attempts have been made to map structureeddGR (Figure 1.3). The
bounding faults have largely been interpreted femtive source seismic data although
several faults have been interpreted from boretiata and other geophysical methods
(Behrendt et al., 1981; Petersen et al., 1984, &wattr 1985; Tauvers and Muehlberger,
1987; Ball et al., 1988; Klitgord et al., 1988; Muade, 1991; Domoracki, 1995).
Interpretations of geophysical data have genesaljgested the southwestern SGR has a
complex horst and graben architecture (McBride 11 $artain and See, 1997).

The generalized stratigraphy of the SGR is a Ticagslbed syn-rift section that
is intruded by Jurassic diabase sills and diked Jacally topped by basalt flows (Gohn
et al., 1978; Chowns and Williams, 1983; Heffnealet2012). A prominent
unconformity separates the Triassic / Jurassiesefiom the Cretaceous and younger
Coastal Plain and is easily identifiable on seisraftection profiles. Sediments
generally appear to originate from a fluvial enninzent; however, alluvial conglomeratic
deposits are encountered near the border fautteedRiddleville and Dunbarton Basins
(Figure 1.3; Chowns and Williams, 1983).

1.2 RIFTING AND MAGMATISM

Magmatism has long been an associated componennthental rifting (Bailey,
1977). Although asthenospheric upwelling and gsoeaiated magmatism has been
invoked as a causal mechanism for continentahgftat the present it seems that rift-
related volcanism is merely a consequence of Ighesc thinning (Ziegler and
Cloetingh, 2004). This is illustrated by the fdwt many of the identified plumes with
associated hot spot tracks are in the middle ebtec plates, and some so called passive

rifts lack volcanic rocks (White and McKenzie, 19&%gler and Cloetingh, 2004).
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However, when continental rifting occurs over anraalously hot mantle, massive
volcanism does occur, and a large igneous provsemplaced (White and McKenzie,
1989). The Central Atlantic Magmatic Province (CRMs one such large igneous
province associated with the breakup of Pangeazdieet al., 1999).

CAMP is arguably one of the largest igneous prossnio the world, spanning
four continents and covering an estimated areanexif seven to ten million square
kilometers prior to erosion (Marzoli et al., 1998cHone, 2000). The mafic rocks that
make up the province were emplaced within a redétighort span of 0.6—2 million years
and are well dated near the Triassic / Jurassiademy, ca. 200 Ma (Olsen, 1997;
Marzoli et al., 1999; Hames et al., 2000; McHor®)@, Olsen et al., 2003; Nomade et
al., 2007). CAMP rocks are present in buried basineh as the South Georgia Rift
(SGR), where they are encountered in sparse weditpetions and inferred through
geophysical investigations (Chowns and Williams833,Daniels et al., 1983; Gohn
1983; McBride et al., 1989).

A prominent, low frequency, high-amplitude, two-&yseismic reflection,
referred to as the J-Horizon, has been observeathimy of the onshore and offshore
seismic lines in the South Carolina — Georgia nedillon et al., 1979; Hamilton et al.,
1983; Schilt et al., 1983; McBride et al., 1989;sfin et al., 1990; Oh et al., 1995). This
reflection is characteristically sub-horizontal aveturs between 0.8 — 1.2 s two-way
travel time (twtt) in the Charleston, South Caralarea. It has been correlated with the
Clubhouse Crossroads basalt in South Carolina (Hamet al., 1983; Schilt et al, 1983)
and diabase in the Horace Parker #1 well in GedMc&Bride et al., 1989) leading to the

conclusion that flood basalt covers the SGR. Therpmetation that the J-Horizon



originates from flood basalt is the strongest bhevidence used to link CAMP to the
opening of the Atlantic (Austin et al., 1990; Ohaét 1995) and to suggest the rift-drift
transition of eastern North America was diachron@ghjack et al., 1998; Schlische et
al., 2003). Reanalysis of well data, however, shtivat most sub-Coastal Plain wells in
the SGR do not encounter basalt, and in many w&llsase also is not present.

1.3 RIFT STRUCTURE

Early models of continental rifting suggested ttiié¢ are symmetrical in nature
(McKenzie, 1978); however, seismic images and latedels of rifts suggested that they
are typically asymmetrical in nature, where a fngbrmal fault bounds a rotated block
on one end, and the rift basin stratigraphy pinchgégowards the opposite hinge side
(Bally, 1982; Gibbs, 1984; Wernicke, 1985). Adoalitally it was observed that along the
axis of a rift this asymmetric geometry would resespolarity, such that the bounding
faults of adjacent basins could be found on oppasdes of the rift (Gibbs, 1984; Lister
et al., 1986; Rosendahl, 1987). These reversdiasm polarity occur across rift-
transverse structural features referred to asfeamenes (Morley et al., 1991).

Transfer zones are rift-transverse structuresddatrange from discrete faults to
more complex zones of deformation consisting ofpgnoverlapping normal faults, en
echelon strike-slip faults, and folds (Gibbs, 19Résendahl, 1987; Morley et al., 1990;
Faulds and Varga, 1998; Morley, 1999). Gibbs (398dognized that a cross-fault
system should be expected in an extensional setlihgse cross-faults, termed transfer
faults by Gibbs (1984), connect different loci afension, transferring strain between

major normal fault systems of a rift (Figure 1.4ukls and Varga, 1998). Similar cross-



rift features are observed in the East African;Rifiwever, these features are generally

thought to be structurally more complex (Rosend&®87; Morley et al., 1990).

Figure 1.4. Schematic of rift system illustratimayf
graben structure, and a reversal in sub-basinipolar
across a transfer zone.

There are a number of different proposed classifinaschemes and
terminologies for describing transfer zones (Roabhdl987; Morley et al., 1990; Faulds
and Varga, 1998; Schlische and Withjack, 2009) this paper, the more generic term
"transfer zone" is generally used (Morley, 1998)cs the spatial resolution of the data is
too sparse to truly constrain the nature of thesesires. In some cases, the term
"transfer fault” (Gibbs, 1984) is used to defindiscrete transfer zone where border
faults are "hard-linked", or the term "accommodaizone" (Rosendahl, 1987) is used to
refer to a more complex zone of deformation whemnal faults are "soft-linked"
through ramps and folds.

While transfer zones should not be confused wittoipheric scale
intracontinental transform faults, which are acii&te boundaries, they function very

similarly to oceanic transform faults that separatd-ocean ridge spreading center



segments (Faulds and Varga, 1998). Extensioraahss transmitted through transfer
zones between two adjacent rift basins or basimeatg, and differences in extensional
strain are accommodated by movement on faults mvttie transfer zone (Gibbs, 1984;
Rosendahl, 1987; Faulds and Varga, 1998; Morle9919This has important
implications for balancing strain in a rift, as rhuaf the extension may be taken up by
strike-slip motion on faults within a transfer zqi@&bbs, 1984).

Early studies of the SGR generally interpreteditis-basins to be symmetrical
graben (e.g., Marine and Siple, 1974). Later swidivhich incorporated active source
seismic reflection data, indicated that the subrsasf the SGR had a half-graben
structure (Petersen et al., 1984; Ball et al., 198&Bride, 1991; Domoracki, 1995).

Several studies have projected oceanic fracturezonshore (Tauvers and
Muehlberger, 1987; Etheridge et al., 1989), andlang-strike disparity in basin
architecture has been observed (McBride, 1991 pihiported presence of transfer
zones within the SGR, however, has been a contentssue (McBride and Nelson,
1988; Tauvers and Muehlberger, 1988; McBride, 199%ere are no hard-linked
transfer faults in the exposed basins to the n@thlische, 2003), and evidence for these
transfer zone projections has been historicalliitax (Behrendt et al., 1981; McBride
and Nelson, 1988). As stated by McBride:

“No dominant reversal in fault polarity is obseriaetween the three transects

across the basin and no direct evidence of intémgemorthwest trending transfer

or strike-slip faults exists as proposed by Salv4ii®87) or Tauvers and

Muehlberger (1987). Clearly, more reflection pliofj is needed to complete,

and test the interpretation of along-strike vaoiatin the rift” (1991, p. 1079).
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1.4RIFT TODRIFT

Successful continental rifts ultimately result e formation of ocean basins, and
thus it has long been thought that the structuf@s @cean basin, and in particular
oceanic transform faults, are inherited from thgahcontinental break (Wilson, 1965).
Oceanic transform faults are only active plate lolauies between ridge segments, where
the plates slide past each other. Beyond the megfiactive spreading and transform
displacement, the relict transform faults are prne=e as fracture zones. These fracture
zones are striking bathymetric features near tlteauean ridges, and can be mapped
from discontinuities in the magnetic lineation patts of the oceanic crust (Klitgord and
Schouten, 1986). The fracture zones preservddhelihe of the plate, and trend
approximately along the small circles of a stagle par their given time (Klitgord and
Schouten, 1986).

A prime candidate for the precursors of transfoanits are transfer zones, which
have been identified in many of Earth’s active andient rifts (Gibbs, 1984; Rosendahl,
1987; Faulds and Varga, 1998; Morley, 1999). The2805) has even argued that
transform faults are tectonically inherited througbltiple Wilson cycles, taken up both
as compressive and then subsequently extensionatses. Previous studies of the
western Central Atlantic have projected oceanictin@ zones onto the southeastern
North American margin largely based on the asswnigtiat the pole of rotation has
remained constant from the rift stage through aiddtMa (Etheridge et al., 1989;
Klitgord et al., 1986; Sykes, 1978; Tauvers and Mberger, 1987). Recent

reconstructions of Pangea, however, have suggtsethere was a change in the pole of
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rotation during the early drift stage of the Ceh&tantic (Schettino and Turco, 2009;
Labails et al., 2010).
1.5 ORGANIZATION

This dissertation is organized into three contéatpters, each one written as a
manuscript intended for publication, and a conalgdihapter. Chapter 2 revisits the
hypothesis that a large flood basalt province cotlee SGR. Chapter 3 provides a
comprehensive interpretation of the major strucdwfethe SGR. Chapter 4 addresses the
hypothesis that rift structures are inherited byeaean basin. Finally, Chapter 5

discusses the conclusions of this study and sugigeshues for future research.

12



CHAPTER 2
PRESERVED EXTENT ORJURASSIC FLOOD BASALT IN THESOUTH GEORGIA

RIFT: ANEW INTERPRETATION OF THEJ-HORIZON

Approximately 200 million years ago at the endha Triassic, the Central
Atlantic Magmatic Province (CAMP), one of the lasg@neous provinces in the world
was emplaced within a very short period of timee Tlows, sills, and dikes that mark the
event are predominantly preserved in Triassidafiins along the Atlantic margins.
Conventional wisdom implies that the areally latggshe CAMP flows is preserved in
the South Georgia Rift (SGR), a Triassic rift basimied beneath the Atlantic Coastal
Plain. The extent of this flow has been mappederbisis of a prominent seismic
reflection referred to as the J-Horizon. This séisnorizon has been used as a time
marker for estimating the end of rifting in the swrn United States and the beginning of
sea floor spreading. Reanalysis of existing well sgismic data, however, shows that the
extent of the flood basalt is only limited to a faveas and that the J-Horizon coincides
with the base of the Coastal Plain. This reopeegjtlestion of how CAMP relates to the

rift-drift transition of eastern North America.

Heffner , D.M., Knapp, J.H., Akintunde, O.M., anddpp, C.C., 2012, Preserved extent
of Jurassic flood basalt in the South Georgia Riftiew interpretation of the J
horizon: Geology, v. 40, p. 16170.
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2.1. INTRODUCTION

At the end of the Triassic period, as Pangea wésemidst of rifting, a massive
igneous province was emplaced in what would bectm&entral Atlantic region. The
remnants of this mafic igneous province, oftenmrefito as the Central Atlantic
Magmatic Province (CAMP), can still be found in élh$lows, diabase dikes, and
diabase sills scattered along the East Coast dhNmd South America, and in western
Africa and Europe (Marzoli et al., 1999). The madjoeous rocks associated with CAMP
are predominantly preserved in Triassic rift basaml include well-known flood basalts
and the Palisade sill of the Newark basin. CAMBrguably one of the largest igneous
provinces in the world, spanning four continentd aavering an estimated areal extent
of seven to ten million square kilometers prioetosion (Marzoli et al., 1999; McHone,
2000). The mafic rocks that make up the provinceeveenplaced within a relatively
short span of 0.6—2 Million years and are well datear the Triassic / Jurassic boundary,
~200 Ma (Olsen, 1997; Marzoli et al., 1999; Hameal e2000; McHone, 2000; Olsen et
al., 2003; Nomade et al., 2007). CAMP rocks arsgmein buried basins, such as the
South Georgia Rift (SGR), where they are encoudtersparse well penetrations and
inferred through geophysical investigations (Chowand Williams, 1983; Daniels et al.,
1983; Gohn 1983; McBride et al., 1989). There hasen some recent suggestions that
the basalt encountered in the Clubhouse Crossmwelisin South Carolina may
represent a different igneous event (Hames e2@L0), however for reasons explained
by Olsen et al. (2003) this basalt is consideraé hebe a part of CAMP.

A prominent, low frequency, high-amplitude, two-t&yceflection, referred to as

the J-Horizon, has been observed in many of theaesand offshore seismic lines in the
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South Carolina — Georgia region (Dillon et al., @9FRamilton et al., 1983; Schilt et al.,
1983; McBride et al., 1989; Austin et al., 1990; @lal., 1995). This reflection is
characteristically sub-horizontal and occurs betw@8& — 1.2 s two-way travel time
(twtt) in the Charleston, South Carolina areaalt been correlated with the Clubhouse
Crossroads basalt in South Carolina (Hamilton .etl8B3; Schilt et al, 1983) and diabase
in the Horace Parker #1 well in Georgia (McBridalet 1989); leading to the conclusion
that flood basalt covers the SGR (Figure 2.1). inkerpretation that the J-Horizon
originates from flood basalt is the strongest bhevidence used to link CAMP to the
opening of the Atlantic (Austin et al., 1990; Ohakt 1995), and to suggest the rift-drift
transition of eastern North America was diachron@ghjack et al., 1998; Schlische et
al., 2003).

Reanalysis and integration of well and seismic datavs that most sub-Coastal
Plain wells in the SGR do not encounter basalt;iamdany wells, diabase also is not
present. Absence suggests that the areal extéaisaft flows in the SGR is not as
regional as previously proposed and that the utmgaiJ-Horizon may have a different
origin. The J-Horizon is hypothesized here to cgpond with the base of the Coastal
Plain irrespective of basalt.
2.2.WELL DATA

A database of 321 wells (Appendix A), that penetiahe Coastal Plain in South
Carolina, Georgia, Eastern Alabama, and Northeonidd, was compiled from scientific
literature, and federal and state government ssuesepart of an ongoing project to

investigate the SGR (Figure 2.1). Although the majof cataloged wells in South
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Carolina were drilled for ground water resourced @search, wells in other states were
drilled for oil tests. Only a few of the compilealls encountered basalt, although many
of the wells within the SGR did penetrate diab&3sgure 2.1). Diabase, an intrusive
rock, is distinguished from basalt on the basia obarser texture, and the presence of
overlying metamorphic aureoles. A simplified geglad seven of these wells is
presented in Figure 2.2 and discussed below.

The Clubhouse Crossroads #3 (CC#3) and the Stgéeidr (DOR-211) are two
of the wells in South Carolina that penetrated baks@ctly beneath the Coastal Plain
(Figures 2.1 and 2.2). CC#3 was the third in aeseof three wells drilled near
Summerville, South Carolina by the U.S. Geologi®atvey to develop a better
understanding of the geology underlying the Chtotearea. The first two Clubhouse
Crossroads wells bottomed in basalt, while CC#3pated through the 256 m basalt
layer and bottomed in red beds (Gohn, 1983). DORwASs drilled 34 km to the
northwest of CC#3. This well penetrated the bagdefCoastal Plain at 599 m and was
drilled through 30 m of basalt.

The Norris-Lightsey #1 well (COL-241) in South Clama was a deep oil test
drilled ~70 km west of Summerville, South Carolifie hole penetrated the base of the
Coastal Plain at a depth of ~610 m and reachedbdepth of ~4115 m, but never
encountered basalt. Two thin diabase layers, each tHick, were penetrated at depths
of 1200 and 1227 m, and several thicker layersaifase were encountered at 1410 m
and below (Figure 2.2). Pollen collected from ags between 1373 m and 2184 m was

dated by Traverse (19810 be Late Triassic in age.
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The Ronnie Leadford #1 (DP-163) and Horace Parkdf36S-3456) are two
wells in Georgia that encounter mafic igneous noake than 250 m below the bottom of
the Coastal Plain. DP-163 was drilled to a dept?254 m and penetrated the base of
the Coastal Plain at a depth of 835 m. Two mafneous layers are interpreted from the
gamma log to be at 1167 — 1198 m and 242063 m. GGS-3456 was drilled to a depth
of 2104 m and bottomed in mafic igneous rock. Mafeadet al. (1986) reported a
Cretaceous / Triassic(?) contact at a depth of 1819 he top of the first basaltic unit,
which is 37 m thick, is at a depth of 1795 m, ameltop of the next mafic igneous layer
is at 1942 m. Although the geology log refershi® igneous rocks in this well as basalt,
it reports metamorphic aureoles above both laygggesting they are intrusive.

The McNair #1 (DP-161) and McCoy #1 (GGS-3447)tare wells in Georgia
that penetrated the entire SGR stratigraphic seetithout encountering basalt. DP-161
is ~9 km South of COCORP GA-19. This well penettdtee base of the Coastal Plain at
a depth of 1237 m and encountered diabase at b 88p0 m (Figure 2.2). GGS-3447 is
near the northern border of the SGR in the Ridd&etiasin. This well encountered the
base of the Coastal Plain at 338 m and bottomedhist (Figure 2.2).

2.3. SEISMIC DATA

As part of the characterization of the SGR, ~30000ki2D reflection seismic
sections were acquired. These include COCORP im8suth Carolina, Georgia, and
Florida, three regional SeisData profiles, andmsirofiles in the Charleston, South
Carolina area reprocessed by Chapman and Beal8)(281small subset of this data,
which can be correlated to nearby wells, is shawRigures 2.3 and 2.4. All well

correlations are on the basis of simple depthne ttonversion using an interval velocity
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unconformity is marked on the wells as a short latthg line, and mafic igneous layers are markeblatk. Section is vertically
exaggerated 2x at a velocity of 2.2 km/s.



of 2.2 km/s for the Coastal Plain, 3.5 km/s fora$sic red beds, 5.5 km/s for basaltic
layers, and 5.0 km/s for metamorphic basement.

A 2 km portion of USGS SC-1 is shown in Figure 284 is tied to CC#3. The
J-Horizon, as described by Hamilton et al. (1983)) be seen as the strong reflection at
0.75s. Other sub-horizontal reflections are preabaove the J-Horizon and are
interpreted to result from changes in lithologyhe Coastal Plain. As can be seen in
Figure 2.3A, the basalt layer in CC#3 correlatay veell with the J-Horizon.

A 5 km portion of SeisData 8A is shown in Figur8R. A prominent reflection
is observed at 0.4 s and is interpreted to be-tHerizon with weaker sub-horizontal
Coastal Plain reflections above. Neither of the wells correlated with this seismic
section encounter mafic igneous rocks. GGS-3489dutside the basin, bottoming in
schist immediately beneath the base of the CoBtal. GGS-3447 penetrates entirely
through the SGR and bottoms in schist. In bothsyétle base of the Coastal Plain
correlates with the J-Horizon.

A 5 km portion of COCORP GA-12 is shown in Figut8@. The pronounced
reflection at 1.4 s is interpreted to be the J-Eummi Above this reflection are weaker
sub-horizontal reflections interpreted to be frdra Coastal Plain. Our depth-to-time
conversion of GGS-3456 also shows a correlatiowden the base of the Coastal Plain
and the J-Horizon. As shown in Figure 2.2, GGS-3d&és encounter mafic igneous
rock; but in Figure 2.3C, the upper mafic igneagel correlates with a reflection below
the J-Horizon at 1.5 s.

The upper 3.5s for the full length of the COCORP-B#section is shown in

Figure 2.4. A distinct reflection dips south stagtiat ~0.4 s and ending at 1s and is
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interpreted to be the J-Horizon. Above this reftacare weaker Coastal Plain
reflections which also dip very slightly to the fou Two wells are tied directly to the
line, GGS-194 and DP-163. GGS-194 lies outsiddodsen, bottoming into Piedmont
metamorphic rocks directly beneath the CoastahPIBIP-163 penetrated SGR red beds
and encountered two layers of mafic igneous rdokooth wells, the base of the Coastal
Plain correlates with the J-Horizon. The two madiceous layers in DP-163 appear in
Figure 2.4 to correlate with two steeply dippinfieetions. DP-161 also is plotted with a
converted time for the Coastal Plain / Triassiarbasentact at ~1.1 s.

2.4. DISCUSSION

As seen in Figure 2.1, only 13 of the cataloguetlsvaetually encounter basalt,
while the other 49 that intersect mafic igneouksoencounter diabase. The widespread
presence of diabase sills and dikes throughous@iR suggests that an extensive flood
basalt may have once existed above the SGR; howbedimited distribution of wells
which actually encountered basalt shows that teegmt day extent of basalt in the SGR
is areally confined.

The idea that an extensive Jurassic volcanic leymsts directly beneath the
Coastal Plain was first proposed by Dillon et 48719) on the basis of a strong reflection
observed in offshore seismic data. This reflectiater named the “J” by Schilt et al.
(1983), correlated with a high velocity refractbr§ — 6.2 km/s) and projected onshore
towards the Clubhouse Crossroads basalt in Soutili@a There are weaknesses to this
interpretation as pointed out by Dillon et al. (29 #efraction velocities are more in line
with basement velocities (Ackermann, 1983), and téflection also projects towards

rhyolite in Georgia. Stronger evidence for theetnature of the J-Horizon is found in
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seismic to well correlations. While the J-Horizwes correlate with basalt in Figure
2.3A, it does not in Figure 2.3B where this refiectis tied to two wells, neither of
which intersected mafic igneous rocks. Howevdyath of these panels the J-Horizon
does correlate with the base of the Coastal Plaims is also the case with Figure 2.3C,
in which the base of the Coastal Plain in GGS-326elates with the J-Horizon, an
interpretation in contrast with McBride et al. (298

McBride et al. (1989) correlated GGS-3456 with CARFOGA-12, and
interpreted a prominent reflection at 0.9 s adithee of the Coastal Plain; they
interpreted the diabase layers in GGS-3456 as lmriadayer of mafic igneous rocks
intercalated with sedimentary rocks, and correl@itesipackage with the J-Horizon at 1.4
s. McBride et al. (1989) suggested that the sediangsection between the base of the
Cretaceous Coastal Plain (at 1515 m) and the ngafenus package (at 1804 m) was
Jurassic in age, and corresponded with relativébyl®orizontal reflections. This
interpretation, however, requires an unreasonadi\felocity for the Tertiary-
Cretaceous Coastal Plain sediments (3.3 km/s) mmhi@zasonably slow velocity for the
Jurassic sedimentary section (1.156 km/s); thusahelation of the J-Horizon with the
base of the Coastal Plain is preferred.

The hypothesis that the J-Horizon corresponds thigtbase of the Coastal Plain
is further tested by COCORP GA-19 which is tiedvto wells (Figure 2.4). On this
seismic line the interpreted J-Horizon is at Ochghe north end, and 1.0 s on the south
end. From shotpoint 1 — 500 this reflection dipa eate of ~0.01 s/km, and then it
appears to level out until shotpoint 675 wheresumes dipping toward the south. The

J-Horizon intersects both GGS-194 and DP-163,ab#se of the Coastal Plain in each
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well. Extrapolating the J-Horizon 40 km to the thasand 9 km to the South of GA-19,
with a dip of 0.01 s/km, puts it intersecting thedIfEine at a time of O s and intersecting
well DP-161 at a time of 1.09 s. On the basideke simple calculations, the projection
of the J-Horizon to known contacts demonstratesthi®J-Horizon originates from the
unconformity at the base of the Coastal Plain. diteacteristics of this reflection are
suggested to result from the strong acoustic impaslaontrast between the poorly
consolidated, low velocity Coastal Plain sedimemd all underlying higher velocity
formations.

This reinterpretation of the J-Horizon has largeplications as to the timing of
the opening of the Atlantic Ocean. Austin et 4890) and Oh et al. (1995) observed that
the J-Horizon overlay seaward dipping reflectol®RS), suggesting that CAMP was
related to the start of sea floor spreading. ®bservation, along with the sub-horizontal
nature of the J-Horizon, led Withjack et al. (1988} Schlische et al. (2003) to conclude
that the breakup of Pangea was a diachronous extmtifting ceasing in the southern
basins prior to 200 Ma. The new interpretatiort tha J-Horizon is simply the base of
the Coastal Plain eliminates the strongest linevadence that the SDRs are
unequivocally related to CAMP. This lack of a plegs connection however does not
prove that the SDRs are unrelated to CAMP. Thyg waly to truly know the age of the

SDRs is through sampling and dating.
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CHAPTER 3
TRANSFER ZONES OF THESOUTH GEORGIARIFT, USA: OBLIQUE RIFTING AND

TECTONIC INHERITANCE OF THEALLEGHANIAN SUTURE

The South Georgia Rift (SGR) is a buried Triasstcsystem, which extends
from the Atlantic margin to the Gulf of Mexico, asttaddles the Late Paleozoic
Alleghanian suture. Previous interpretations ef 8GR have focused on mapping the
spatial extent of the basin and not its regionaicstire-style. In this study, the SGR is
mapped based on integration of existing observat@om interpretations with additional
well and seismic data.

Regional subsurface mapping suggests that the $@Rrcses a series of
asymmetric sub-basins that reverse polarity albegift axis. From these reversals in
polarity, two transfer zones are mapped that tegutoximately orthogonal to the rift
axis. Additional transfer zones are inferred framanges in basin geometry and
stratigraphic thickness of the basin fill. The peg structures correspond locally with
Jurassic basalt flows and felsic volcanic rockggssting there may be a relationship
between magmatism and structural setting. A reimopach map suggests upper
crustal extension was more pronounced along theghA#inian suture, although
deformation was accommodated over a 400 km zordiqu@ rifting over the pre-

existing continental weakness appears to haveanfied the geometry of the SGR.
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3.1. INTRODUCTION

Transfer zones are rift-transverse structurestthasmit extensional strain
between rift sub-basins, and accommodate diffeseimcextensional strain and strain rate
through movement on faults within the transfer zB#bs, 1984; Rosendahl, 1987;
Faulds and Varga, 1998; Morley, 1999b). Thesectiras can range from discrete faults
to more complex zones of deformation (Gibbs, 1#8#sendahl, 1987; Morley et al.,
1990; Faulds and Varga, 1998; Morley, 1999b).

Rift system asymmetry has been observed in matsy where the bounding
normal faults of adjacent sub-basins may be foundpposite flanks of the rift
(Rosendahl, 1987; Faulds and Varga, 1998). Thessals in basin polarity require a
transfer zone to accommodate differences in exdaraong the rift. Transfer zones
have been observed in rifts globally with one exiogpbeing the exposed Triassic rift
basins of eastern North America (Schlische, 2003).

The exposed Triassic basins of eastern North Amenie characterized as
elongate asymmetric troughs 20 - 80 km wide treatdrsub-parallel to the regional
Paleozoic tectonic fabric and appear to have forthemligh reactivation of older
compressional faults (Schlische, 2003). The eftir@ssic extensional system is roughly
400 km wide and underlain by a gently undulatinghl@Withjack et. al., 1998;

Withjack et al., 2012).

The South Georgia Rift (SGR) is also a Triassigrbagstem preserved along the
eastern North American margin, with a flat Mohod ansimilar width scale to the more
northerly Triassic basin system (Figure 3.1; Coo#le 1980; McBride, 1991). The

SGR, however, does differ from the other Triassisilis along the eastern North
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American margin in that well data show it straddles Late Paleozoic Alleghanian
suture between Gondwana and Laurentia and extendsvgest to the Gulf of Mexico

(Chowns and Williams, 1983; Daniels et al., 1983).

Buried Triasic Basins

lk [ ] "Newark Series"
[ Exposed Triassic Basins -

SGR Extent

Kilometers

Figure 3.1. Triassic rift basins of eastern Né&therica. A) Exposed Triassic basins
are shown in red and buried basins are shown w(gfeer Olsen, 1997; after

Withjack et al., 1998; this study). B) Comparismrwidth extent of South Georgia

Rift with Triassic rift system in the central USstore and offshore (after Olsen, 1997
and Withjack et al., 1998).

The SGR is oblique to the proposed Alleghanianreuand has been suggested to
exhibit a change in structural style along the axighe rift (Chowns and Williams, 1983;
Tauvers and Muehlberger, 1987; McBride, 1991; $adad See, 1997). Modeling
studies indicate that transfer zones will devetopblique rifts and in particular to
accommodate changes in the structural style dt éQorti et al., 2003; van Wijk, 2005;
van Wijk and Blackman, 2005). Several studies lmegected oceanic fracture zones
onshore as transfer zones (Tauvers and Muehlbelrl@@7, Etheridge et al., 1989);
however, the purported presence of transfer zointbéswvthe SGR has not been
substantiated through observations of reversasitinbasin polarity (McBride and
Nelson, 1988; Tauvers and Muehlberger, 1988, MaBri®91). The purpose of this

study is to better define the geometry and majoictires of the SGR through regional
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mapping based on compilation of available well datd seismic reflection and refraction
data. Observations are presented here that supgeSGR is divided into three
structural domains separated by transfer zonesi(i8.2), and for the first time, a
regional isopach map of the preserved basin thekmsepresented.
3.2. BACKGROUND
3.2.1SoUTH GEORGIARIFT

Redbeds brought to the surface as cuttings froeep-avater well drilled near
Florence, South Carolina were the first reporteseolmation that "Newark Supergroup-
like rocks" were present beneath portions of thastal Plain (Darton, 1896). Sporadic
exploration and scientific drilling provided furthevidence that Triassic basins were
present beneath the Coastal Plain of South Cardheargia, Alabama, and Florida
(Applin and Applin, 1964; Marine and Siple, 1974l et al., 1978). Daniels et al.
(1983) proposed, on the basis of aeromagnetic thatthese seemingly separate pockets
of Triassic rock were encompassed within a singuilant rift basin, which they called
the South Georgia Rift (Figure 3.3A). Chowns anidligvhs (1983) completed a
comprehensive study of deep wells in Georgia, B&grand Alabama to assess the extent
of the South Georgia Rift and relied on interpiietad of potential field data for
determining the boundaries where well control waisavailable (Figure 3.3B). As part
of a larger study investigating the entire eashwrth American margin, Klitgord et al.
(1988) produced a different picture of the extdrthe SGR based solely on
interpretation of aero-magnetic data (Figure 3.384rtain and See (1997) studied the
southwestern portion of the SGR by integratingrprtetations of potential field data with

Landsat and seismic reflection data to produceapach of the basin (Figure 3.3D).
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The stratigraphy of the SGR is generalized as as§it redbed syn-rift section
that is intruded by Jurassic diabase sills andsji&aad locally topped by basalt flows in
select locations (Gohn et al., 1978; Chowns andiakik, 1983; Heffner et al., 2012).
Although previous studies interpreted a major lhdagér capping the majority of the
SGR based on geophysical data, it recently was shioat the basalt is only preserved
locally (Heffner et al., 2012). A prominent uncomhity separates the Triassic / Jurassic
section from the Cretaceous and younger Coastal &hal is easily identifiable on
seismic reflection profiles (Heffner et al., 2018ediments generally appear to originate
from a fluvial environment, with conglomerates ematered in a few wells near the
border faults of the Dunbarton and Riddleville baswhich are interpreted as alluvial
fan deposits (Marine and Siple, 1974; Chowns anitiafvis, 1983).
3.2.2RIFT GEOMETRY

The geometry of rifts are typically defined eitiethe sense of structural style
(i.e. symmetric vs. asymmetric) or by mode of egien (i.e. wide vs. narrow; Corti et
al., 2003; Ziegler and Cloetingh, 2004). Earlytdedc studies of rifts were generally
more concerned with the structural style in detamg the geometry of a rift (Bally,
1982; Gibbs, 1984). Early models of rifting coresiell the symmetric pure shear model
and were successful at predicting the first ordierces of rifting on subsidence of a
passive margin (McKenzie, 1978). Interpretatios@btmic images and observations of
field relationships, however, suggested that af§ihs were asymmetric (Bally, 1982;
Wernicke, 1985; Rosendahl, 1987), and a simplerstetachment model was proposed
to explain the asymmetry (Wernicke, 1985). Latad®s coupled a simple shear model,

to explain shallow brittle deformation, with a pueigear model to explain deep ductile
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deformation (Kusznir et al., 1995). Whether or th& entire lithosphere deforms in a
pure shear or simple shear mode, the upper creygbaession of rifts is accepted to be
asymmetric such that the fundamental building bloick rift is the half-graben (Bally,
1982; Gibbs, 1984; Rosendahl, 1987; Morley et1&l90; Stewart, 1998; Schlische,
2003; Corti, 2012).

Three end member modes of continental extensiogearerally recognized on
the basis of modeling: narrow rifts, wide riftsdacore complexes (Buck, 1991; Corti et
al., 2003 and references therein). Core complasesften associated with wide rifts
and are considered by some authors to be a spasialof wide rifts, not a separate mode
of extension (e.g. Brun, 1999). Most models dertratesthat the strength of the
lithosphere is the dominant factor determiningrtae of rifting, although there is some
disagreement as to which specific parameters exiimnary control (Corti et al., 2003,
and references therein). In general, extensiantbick, weak lithosphere results in a
wide rift, whether the weakness is caused by hitfean normal heat flow (Buck, 1991;
Buck et al., 1999), mechanically weak layers witte lithosphere (Brun, 1999), or
changes in mantle composition (Lizarralde et &Q7). Narrow rifts are generally
thought to occur when a strong lithosphere is edg¢d{Buck, 1991; Buck et al., 1999;
Brun, 1999; Corti et al., 2003, and referencesdiingr Extension of pre-existing
weaknesses has been observed to play an impostanbhiocalizing extension (Morley,
1999a; Ziegler and Cloetingh, 2004; Corti, 2012grewhen the initial thermal
conditions may favor a wide rift (Keranen et aD09).

One important parameter that can have an effebbtimthe structural style and

mode of rifting is the obliquity of extension relat to a pre-existing structural fabric
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(Withjack and Jamison, 1986; Morley, 1999a; Ziegled Cloetingh, 2004; Brune et al.,
2012; Corti, 2012). Obligue extension can resul diffuse zone of deformation which
eventually localizes into distinct en-echelon shemares reflecting the direction of
principal stresses (Withjack and Jamison, 1986ti@bal., 2003; Brune et al., 2012),
and may ultimately be the cause of alternatingmesgtric rift geometries (Morley et al.,
1990; Morley, 1999a; van Wijk, 2005; Corti, 2012 the angle of obliquity is too high,
either new normal faults will form cross-cuttinggtbld structural fabric in a symmetric
structural style (Ziegler and Cloetingh, 2004)stiike-slip deformation may occur
(Brune et al., 2012; Corti, 2012).

3.2.3TRANSFERZONES

Transfer zones are rift transverse structurestthasfer extensional strain
between major normal faults, and accommodate éifilegs in extensional strain and
strain rate through structures within the trangtare (Gibbs, 1984; Rosendahl, 1987,
Morley et al., 1990; Faulds and Varga, 1998; MarlE309b). These structures can range
from discrete faults to more complex zones of deftion consisting of ramps,
overlapping normal faults, en echelon strike-stiplfs, and folds (Gibbs, 1984;
Rosendahl, 1987; Morley et al., 1990; Faulds and)&al998; Morley, 1999b).

There are a number of different proposed classifineschemes and
terminologies for describing transfer zones (Roabhdl987; Morley et al., 1990; Faulds
and Varga, 1998; Schlische and Withjack, 2009) thkis paper, the generic term
"transfer zone" is used (Morley, 1999b), sincedpatial resolution of the data is too

sparse to truly constrain the style of these stinest
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Rift system asymmetry has been observed in matsy where the bounding
normal faults of adjacent sub-basins are foundpposite flanks of the rift (Rosendahl,
1987; Faulds and Varga, 1998). These reversdlasm polarity require a transfer zone
to accommodate and transfer the strain betweenaldaults. Many discrete transfer
faults have been identified in extensional terrahesvever, it is generally thought that
diffuse accommodation zones are most common (RaséntB87; Morley et al., 1990;
Faulds and Varga, 1998). While the largest trarsfaes and cross-rift faults separate
structural zones with opposite dip, synthetic tf@angzones, where displacement is
transferred between faults that dip in the samecton, are perhaps the most common
(Morley et al., 1990; Faulds and Varga, 1998).

Oblique rifting of a pre-existing structural fabhas been observed through field
relations and demonstrated through modeling totresteversals of sub-basin polarity
and subsequent development of transfer zones (W dr#99a; Corti et al., 2003; van
Wijk, 2005; Corti, 2012). In addition to obliquiting, modeling has shown that
differences in rheology across a major crustal ldamycan stall rift propagation,
resulting in the formation of a transfer zone &t ¢hustal discontinuity (van Wijk and
Blackman, 2005).

3.3. DATA

Data used in this study consisted largely of seigeflection profiles and well
data compiled from numerous sources. The seisfliection profiles were not
reprocessed and for the most part were unmigra@sshphysical logs from the wells

were primarily available only in raster format. SR#és from some seismic refraction
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studies were used to assist in interpretation sinbaxtent and, in a few cases, basin
thickness.
3.3.1WELL DATA

Well data were compiled from a variety of souraeguding scientific journals,
federal and state government publications, and gl (Appendix A). In all cases,
reported latitude and longitudes were used whenadle, and location information from
primary sources was preferred. Only wells thagterted the unconformity beneath the
Coastal Plain were recorded in the database. ddaions of the 321 wells are shown in
Figure 3.4, with the encountered lithology indichby the shape and color of the
markers.

Dip logs were available for only three of the weti<seorgia: GGS-3122, GGS-
3456, and GGS-3457. Dip angles, relative to aziootal plane, and dip azimuths,
relative to north, are reported on the logs at @gprately 1 meter intervals. The dip
azimuths for the upper 100 meters of the Triassitrsentary section for wells GGS-
3456 and GGS-3457 were cataloged as one of thedagointercardinal directions (i.e.
north-north east). Only 76 m of sub-Coastal Pé&iction for well GGS-3122 were
logged, the entirety of which was cataloged asadfribe secondary intercardinal
directions. The resultant rose diagrams, whiclicete the most frequently reported dip

azimuths, are shown in Figure 3.4.

40



1474

J Felsic Rocks

Well Penetrated Basin N
Well Bottomed in Basin
Felsic Basement
Metamorphic Basement
Paleozoic Sediments

84° W

o ¢ 6 O @ 0 0O

Basement Unclear —

@ Transfer Zones 0 50 100 200
— -Basin Faults
SGR Extent

1 1 *\e ¢ ¢

Figure 3.4. South Georgia Rift well data. Wels shown as filled shapes, with circles represgntialls inside the basin,
diamonds representing wells outside the basintlmdrange squares marking felsic Jurassic roass{ply inside or outside)
(Neathery and Thomas, 1975; Heatherington et 9989;1Heatherington and Mueller, 2003). Rose diagrderived from ~100m of
Triassic basin fill for wells: a) GGS-3457, b) GB%$22, ¢) GGS-3456.



3.3.2SEIsMIC REFLECTIONDATA

With the exceptions of the Charleston, South Caaoéirea and the Savannah
River National Lab (SRNL), publicly available seismeflection data acquired across the
SGR are sparse and are limited to regional-scalgrams such as COCORP and three
regional profiles acquired by SeisData Service{Gzt al., 1981; Nelson et al., 1985;
Behrendt, 1985; McBride, 1991). The COCORP progaamss Georgia consisted of a
series of 15 lithospheric-scale profiles acrossQbastal Plain province spanning the
south-central and southeastern portion of tha¢ stdaling ~1000 km (Cook et al., 1981;
McBride, 1991). Velocity analysis for COCORP GAr8licates the possibility of sub-
Coastal Plain reflectors with velocities rangingnfr4 to 5 km/s beneath portions of this
line, shown as red lines in Figure 3.5 (Cook et1#81).

The SeisData lines, numbered 4, 6, and 8 fromteagést, run from the
northwest to southeast in central South Carolirgs{Zata 4) and eastern Georgia
(SeisData 6 and 8). The Coastal Plain portiorth®@fSeisData lines span ~700 km in
total. SeisData 4 and 6 were recorded to a twoiveawel time of 6s, and SeisData 8 was
recorded to 8s. The Coastal Plain portion of SaiaB recently was reprocessed by
Akintunde et al. (2013).

Several focused programs to investigate possildensgenic faults involved
collection of active source seismic data in ther@&s#on, South Carolina area, and at
SRNL (Hamilton et al., 1983; Schilt et al., 1983n¥is et al., 1983; Domoracki, 1995).
Four seismic reflection studies in the Charles&wyth Carolina area include three
onshore 2D seismic reflection programs, the datadme of which have been recently

reprocessed (Chapman and Beale, 2010), and aromdf@8D seismic program (Behrendt
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et al., 1983). A program to investigate reactvatof rift related faults near SRNL was
carried out in the 1990s and included 2D seismidiles acquired by Conoco over the
Dunbarton sub-basin (Domoracki, 1995).

3.3.3SEIsmMIC REFRACTIONDATA

There have been several programs to collect seigfraction data throughout
the region since the 1950s (Appendix B). Bonird &vioollard (1960) is perhaps the best
known and most widely cited seismic refraction gtatithis region. They used
dynamite to collect data at 57 different locatitm®ughout North Carolina and South
Carolina with 12 stations over line spreads of ~8&f@ers and varying shot distances.
Similar data collection parameters also were uggetthd» same research group for
refraction studies in Central Georgia and nearctast of Georgia and South Carolina
(Woollard et al., 1957; Pooley, 1960).

Two other seismic refraction programs were caroietin the late 1970s and
early 1980s to investigate the velocity structuaiad Charleston, South Carolina
(Amick, 1979; Ackermann, 1983). Amick (1979) usechqy blasts as an energy source
with long offset station spacing. Ackerman's (1988)dy used dynamite as an energy
source and had shorter station spacing of 120 micaadspread lengths of 2760 m.

Smith and Talwani (1986) and Luetgert et al. (19@pprted on two other
seismic refraction studies in South Carolina ingesing the shallow crustal structure.
Smith and Talwani (1986) were investigating thedtiesized presence of a Triassic
basin in the Bowman Seismogenic zone. They usegldffsets of about 1 to 3 km per

station and a long spread length of 12 to 20 kmliper Luetgert et al. (1994) used a
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similarly distant station spacing of 1 km and imgeted a profile starting 20 kilometers
north of the Dunbarton basin running 120 kilometerthe southeast. Luetgert et al.
(1994) used sophisticated ray path modeling soéwainterpret their results, which
predict a uniform 3.5 km/s layer underlain by aform 5.5 km/s layer running
continuously from north of the Dunbarton basintladl way through the town of
Walterboro, South Carolina.

The velocities reported at the base of the Co&dtah from some of the studies
(Woollard et al., 1957; Bonini and Woollard, 196@oley, 1960; Amick, 1979; Cook et
al., 1981; Ackermann, 1983) are shown in Figure 3be shape of the markers denotes
the different studies, and the color of the markiensote the reported velocity with warm
colors representing slower velocities and the coldrs representing faster velocities.
True velocities are plotted here where lines wewersed; however, where no true
velocities were reported, apparent velocities fromeversed lines are plotted.

3.4. OBSERVATIONS
3.4.1NORTHEASTERNSOUTH GEORGIARIFT

There are 35 wells in Florence and Sumter counfi&outh Carolina reported to
have encountered rocks correlated with the Triddswark Supergroup (Figure 3.6;
Darton, 1896; Steele and Colquhoun, 1985). A soastl Plain velocity of 6 km/s
separates the well clusters into two groups: ogeatifled in previous studies as the
Florence basin (Marine and Siple, 1974; Chowns\riliams, 1983; Steele and
Colquhoun, 1985), and the other referred to hete@aSumter basin. Within the Sumter
basin, well ORG-393 encountered a conglomeratierleand RIC-543 encountered a 3m

thick layer of redbeds between the Coastal Pladimsents and weathered gneiss.
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In the vicinity of Summerville, South Carolina (tlawest of Charleston), it has
been long established that a Triassic basin issptatirectly underneath the Coastal
Plain, later referred to as the Jedburg basin (Eop836; Mansfield, 1937; Behrendt,
1985). The Jedburg basin has a defined boundattyeosoutheast, where sub-Coastal
Plain seismic velocities on the order of 4-5 kmiks separated from seismic velocities
greater than 6.0 km/s. This southeastern bouratarglates with a steep gradient in the
elevation of a high velocity layer observed in aeseof seismic refraction surveys
(Figure 3.6; Ackermann, 1983). This abrupt changée elevation of a high velocity
layer correlates with a change in reflective chi@racn seismic reflection line SeisData 4
where southeast dipping reflections beneath thest@bRlain terminate against a zone of
low reflectivity (Figure 3.7). Within the mappedundaries of the Jedburg basin, the
geometry of sub-Coastal Plain reflections on Sei@@aare dipping to the South, and the
deeper reflections appear to have an increaseandgjie relative to the shallower sub-
Coastal Plain reflections. To the South of thebdiegl basin, redbeds beneath a layer of
Jurassic basalt were encountered in the Clubhorsses@ads wells (Gohn et al., 1978).
Seismic refraction velocities in the vicinity ofetiClubhouse Crossroads wells are on the
order of 4 - 5 km/s. The depth from the base efGlastal Plain to the high velocity
layer steadily increases southwards towards trehofé Helena Banks Fault (Behrendt,

1981; Ackermann, 1983).
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3.4.2CENTRAL SOUTH GEORGIARIFT

The Penbranch Fault has been well studied in SBatblina and has been shown
through seismic imaging and other geophysical tieglas to be the major normal fault
bounding the Dunbarton basin on the north (Figu8e Gumbest et al., 1992; Domoracki,
1995). Well DRB-9, just to the south of the Penlotafault, penetrated 470 m of
reddish-brown breccia below the Coastal Plain leebmttoming in metamorphic rocks
(Marine and Siple, 1974). The Dunbarton basimiagymmetric basin, thickening
towards the northwest and reaching a maximum tles&mon the order of 2 km
(Domoracki, 1995). The Penbranch Fault projecia@btrike into Georgia where the
Magruder Fault was identified on COCORP GA-5 (Psrret al., 1984).

The Riddleville basin, first identified by aeromagic data, thickens towards the
north and reaches a maximum thickness of rougliy ZDaniels et al., 1983; Petersen et
al., 1984). The northern boundary fault is tigltbnstrained by a series of boreholes
(Figure 3.8). Well GGS-3441 encountered 1.4 krnasfglomerate beneath the Coastal
Plain, and well GGS-3447 penetrated 2.2 km of gmrbfill (Figure 3.9).

To the south of the Dunbarton basin, the Norrisitsgy well (COL-241)
encountered Triassic redbeds (Traverse, 1987pasm referred to here as the Ehrhardt
basin. The Norris-Lightsey well was drilled thréu®.5 km of intercalated redbeds and
diabase. Seismic refraction work within this basuticates a basin thickness ranging
from 1.5 — 2.5 km near the center of the basinatidckness of 0.2 km near the southern
end (Pooley, 1960).

South of the Riddleville basin, seismic profile S2ata 8 crossed over a basin

referred to as the Kibbee basin by Behrendt (198530uth-dipping band of reflectivity
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is observed on SeisData 8, immediately beneatimadne of an otherwise high-
amplitude, sub-horizontal reflection at ~0.8 s (FFegB.10). This band of reflectivity dips
south for 5 km to a depth equivalent of ~1.5 s, whike dip of this reflective package
reverses. To the south of this reflective packémye,angle, north-dipping reflections are
observed beneath sub-horizontal reflections. Axiprately 60 km southwest of
SeisData 8, the A. P. Snipes well (GGS-3457) waledito a total depth of 3.5 km,
bottoming in redbeds. A dip log from the A. P. @8 well indicates that the upper 100
m of redbed section are dipping to the northwesjuie 3.4).

A high-amplitude reflection is observed on COCORRI® at 0.5 s on the north
end of the line continuing to 1.0 s on the souigyfe 3.11). Beneath this prominent
reflection, a wedge of south-dipping reflectivibyakens southward from station 250,
reaching a maximum depth equivalent of 2.2 s bénstation 500. Beneath the zone of
south-dipping reflectivity, between stations 500 &30, a wedge of north-dipping

reflections thickens northward.
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3.4.3SOUTHWESTERNSOUTH GEORGIARIFT

In southern Georgia, a number of deep wells enevadtarkosic redbeds in what
is referred to here as the Valdosta basin (Figur2; Barnett, 1975). A dip log from well
GGS-3122 indicates that the upper 100 m of reddgn® the southeast (Figure 3.4).
Prominent south-dipping reflections beneath thersardzontal reflection package are
observed on COCORP FL-1 between stations 150 ab@\2&Bride, 1991). These south
dipping reflections terminate abruptly against aezof low reflectivity (McBride, 1991).

Northwest of the Valdosta basin, a 4-5 km thickiba®ferred to here as the
Albany Basin, has been partially imaged by COCO&Bmsic data and penetrated by
several deep wells (Figure 3.12; Cook et al., 1984son et al., 1985; McBride, 1991).
Approximately 10 km south of GA-19, well DP-161 pé&ated 3.9 km of redbeds and
diabase before bottoming in diorite.

On COCORP GA-11, there is a high-amplitude, lovgffrency reflection at
~1.25s that marks the bottom of a sub-horizontakg@ge of reflected energy (Figure
3.13). Below this horizon, there are two packazfagflectivity with a maximum time of
~3.5s separated by a zone of low reflectivity. Tifst package is between stations 580
and 390 and is bottomed by a reflection which dmsthward from 2.7s to 3.6s. The
second package is between stations 300 and 10Gwiidximum time of about 3.8s.

The SGR widens to the southwest, and the sub-basensf a smaller scale both
laterally and in thickness (Figure 3.12). Thistbaeestern part of the SGR has been
interpreted to have a complex horst-and-grabemtsiral style (McBride, 1991; Sartain

and See, 1997).
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3.5. INTERPRETATION
3.5.1GENERAL APPROACH

The approach to mapping the structure and georoéthe SGR has been based
on regional correlation of major structures frorssec reflection profiles, seismic
refraction results, and well data. Potential fieéda has not been used in this study. The
reason for not using that data is because studssdosolely on potential field data are in
disagreement with well data (Figure 3.3A and 3.38{udies based solely on potential
field data have also interpreted the Dunbartonrbshave an opposite polarity and to be
thinner than shown through seismic imaging (Dareelal., 1983; Klitgord et al., 1988;
Domoracki, 1995).

Seismic velocities observed from directly below @mastal Plain give a good
first order indication of the lithology. Coastdal velocities typically range from 1.8 -
2.4 km/s, and Triassic redbeds are observed to Velweities from 3.5 - 5.0 km/s
(Bonini and Woollard, 1960; Cook et al., 1981; Ackann, 1983). Velocities ranging
between 5 - 6 km/s are the least discriminatingpok type as these velocities correlate
with many different lithologies observed in thigii@n including: granitic rocks,
Paleozoic sedimentary rocks, and basalt. Velacgreater than 6 km/s are generally
interpreted to be crystalline basement rocks (Bamd Woollard, 1960; Cook et al.,
1981; Ackermann, 1983), but these higher velocairesnot unreasonable for diabase.

Seismic refraction results from Smith and Talwd®i§6) indicate that the
estimated depth to true basement varies up to fokeo-located stations. The results
from Luetgert et al. (1994) indicate a uniform RrB/s layer underlain by a uniform 5.5

km/s layer running continuously from north of tharibarton basin all the way through
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the town of Walterboro, South Carolina. Theseltesiisagree with Bonini and
Woollard (1960) and are contradicted by nearby wath which indicate a variation of
lithology and velocity inside and outside the Dumita basin. For these reasons neither
the results from Smith and Talwani (1986) nor Leetgt al. (1994) are used for
interpreting the extent or thickness of the SGR.

Interpretations of seismic reflection data are clicaped by the presence of
numerous diabase sills, which through a high vejaad density contrast with basin
sediments can produce a strong reflection obsctin@gurrounding signal (Withjack et
al., 2012). Sills may not conform to the genetatgyraphy, and may cross-cut the older
basin faults. Additionally, interpretation of teeismic lines can be complicated by
inversion structures (Withjack et al., 1998; Clemdeet al., 2011).

Basin thickness was estimated across the SGRi&i asthe interpretation of the
major structures (Figure 3.14). A database otigtaphic thicknesses was compiled
from: wells that bottomed in pre-Triassic rockgenpretations of seismic refraction data,
and interpretations of seismic reflection data (&qpgix C). Additional points were
estimated from deep wells which bottomed in therbaslthough the basin thickness at
those points is unclear, these wells provide ammimn thickness of the basin. Seismic
refraction studies which reported a thickness #oltasin were taken straight from the
appropriate studies (Pooley, 1960; Ackermann, 19&&ismic refraction studies that
reported a sub-Coastal Plain velocity greater thiam/s are assumed to be outside the

basin.
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Distant points were taken from interpretationse$siic reflection lines to avoid
clustering of the data and biasing of the griddafgprithms. The two-way time of the
base of the Coastal Plain was subtracted fromntieegretation of basin bottom to get an
isochron value, and this value was converted tktigss using a constant interval
velocity of 4.5 km/s. Values derived from analysigotential field data (Daniels et al.,
1983; Sartain and See, 1997) were not used beo&gseflicts with known points from
wells. Two grids were created: one from a krigahgprithm, and the other using an
inverse distance weighted algorithm. The two tesuilgrids were averaged together to
reduce the biases inherent to each algorithm.

Integration of previous studies with observatiohg/ell data and interpretation of
seismic reflection and refraction data gives a gar@cture of the SGR geometry and
structure (Figures 3.2 and 3.14). The SGR doegpear to be one very large rift basin,
but rather a segmented series of smaller, nortls¢daing sub-basins that exhibit a half-
graben geometry in seismic profiles (Figures 3.7033.11, and 3.13). These sub-basins
also appear to be separated into three structarahohs, with the basins in the
northeastern SGR thickening towards the southtteshasins of the Central SGR
thickening towards the northwest, and the basite@touthwestern SGR thickening
towards the southeast.

These polarity reversals require two transfer zavi@sh separate the different
sub-basin domains: one in South Carolina crosseag the town of Walterboro, and one
in Georgia, crossing near the town of Cordele. hBiftthese transfer zones are similar in
geometry and location to the Blake Spur and Jackleransfer zones proposed by

Tauvers and Muehlberger (1987). Because the oakttip of these transfer zones with
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oceanic fracture zones is unclear, they are refdadere as the Walterboro and Cordele
transfer zones. Additional transfer zones areriatefrom apparent abrupt changes in
basin thickness along strike and offsets in basimding normal faults (Figure 3.14).
3.5.2NORTHEASTERNSOUTH GEORGIARIFT

A south-bounding normal fault is interpreted on Swmter basin because well
ORG-393 encountered a conglomeratic layer, andRI€l}543 only encountered a 3m
thick layer of redbeds between the Coastal Pladmsents and weathered gneiss,
indicating it may be right on the feather edge \eltee basin pinches-out. Only wells
near the border faults in the Riddleville and Dutdra basins encountered conglomeratic
strata.

The Jedburg basin is interpreted to have a bountbngal fault on the southeast
as indicated from a steep gradient in the grideédédction data (Figure 3.6; Ackermann,
1983). This fault crosses seismic reflection BesData 4 where southeast-dipping
reflections beneath the Coastal Plain terminaténaga zone of low reflectivity (Figure
3.7). This interpretation is consistent with tle®metry of sub-Coastal Plain reflections
that are dipping to the south. To the south offédburg basin, redbeds beneath a layer
of Jurassic basalt were encountered in the ClulghGusssroads wells (Gohn et al.,
1978). The presence of redbeds and basalt areefurtdicated from seismic refraction
velocities in the 4 - 5 km/s range and a depthaseinent that steadily increases towards
the offshore Helena Banks Fault (Behrendt, 198kefAmann, 1983).
3.5.3CENTRAL SOUTH GEORGIARIFT

The Riddleville basin has been interpreted to Fmveast-west striking northern

border fault (referred to as the Magruder faulP@gersen et al., 1984) and to be a
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separate entity from the Dunbarton basin (DanietsZetz, 1978; Chowns and
Williams, 1983; Daniels et al., 1983). This intetation is based on a long wavelength
east-west trends in the magnetic data and intexjpzas that the Dunbarton basin is
shallower and has an opposite sense polarity (Dah&., 1983). The Dunbarton basin
has been shown through seismic imaging to also aaneth bounding fault, and to have
a similar thickness as the Riddleville basin (Doaotr, 1995). Because of the
similarities in the basin architectures and becalusd®>enbranch fault projects directly
into the Magruder fault on COCORP GA-5, the Duntvand Riddleville basins are
interpreted to be connected. The long wavelengtgnatic trends are suggested here to
originate from deeper in the crust.

The south-dipping reflections on SeisData 8 arerpreted to be related to basin
inversion against a south dipping fault (Figured3 3ee Withjack et al., 1998 and
Clendenin et al., 2011). To the south of thisrmteted fault, below a time of 0.7s, the
reflectivity dips slightly towards the north. Tleeare several bright amplitude events that
approximate a north-dipping line interpreted tahebasement. The north-dipping
reflections and the triangular shape of the refl@gtindicate that the Kibbee basin has a
general half-graben geometry with a northern boontiault. The north-dipping
reflections are consistent with north-dipping seelary layers indicated from the log of
the A.P. Snipes well. Just south of where SeisBatiasses COCORP GA-17, the
interpreted basement line intersects the baseec€tastal Plain. This pinch-out of the
basin is coincident with a change in reflectiverelster below 0.75s.

The Unadilla basin is clearly imaged by COCORP @A#igure 3.11). Below

the sub-horizontal reflection package associateéld the Coastal Plain is a triangular
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zone of reflectivity that is characterized by sedibping reflections near the border fault
and north-dipping reflections between stations @@ 600. This zone is correlated with
Triassic basin fill in well DP-163, with the brigtst reflections correlating with diabase.
This interpreted Triassic section is thickest atish 450 and thins towards station 620,
south of where the reflectivity dips gently soutihevaThe south-dipping reflections

north of station 400 are interpreted to be reléddolsin inversion of a south-dipping
fault (See Withjack et al., 1998 and Clendeninle2811). The south-dipping

reflectivity south of station 620 is interpreteda® reflections from the Albany sub-basin.
3.5.4SOUTHWESTERNSOUTH GEORGIARIFT

The Albany basin is interpreted to be the thickéshe SGR sub-basins (Figure
3.14). The basin increases in thickness southfefl&where well DP-161 penetrates
3.9 km of basin sediments. A basin thickness dkmd4s in agreement with the
interpretation of COCORP GA-11 presented in Figufe8. Two major normal faults are
interpreted on COCORP GA-11, where south-dippiffigcavity is truncated against a
zone of low reflectivity.

The Valdosta basin is interpreted to be distinmifithe Albany basin largely
because of a reduced thickness, although the Taissstion may be continuous between
these two basins. The Valdosta basin is intergrietéve bounded on the southeast by a
major normal fault, indicated by an increasing bdkickness to the south on COCORP
GA-10, and COCORP FL-1 (McBride, 1991). A boundiaglt on the southeast is
consistent with the dip log from well GGS-3122, ahindicates the Triassic section is

dipping towards the southeast.
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3.6. DiscussioN

No transfer zones are observed separating the edfzsins of the eastern North
American rift system (Schlische, 2003), yet sevetatlies have proposed their existence
in the SGR (Tauvers and Muehlberger, 1987; Etheretal., 1989). The proposed
transfer faults of Tauvers and Muehlberger (198&)samilar to two of the proposed
transfer zones in this study, though their faukipretations are on the basis of
projecting oceanic fracture zones onshore throtfgbrthogonal boundaries on the map
of Chowns and Williams (1983). This interpretattuas been criticized for the lack of
data supporting the existence of the proposedsfauttuding no observations of
reversals in sub-basin polarity (McBride and Ne|si#88; McBride, 1991), even though
an along-strike disparity in basin architecture besn suggested (McBride, 1991).

The interpreted reversals of sub-basin polaritg@néed in this study require
some sort of intervening structures and providgeto the hypothesis that transfer
zones are present within the SGR. The major bawgnaormal faults of the East African
rift are approximately 50 - 200 km in length andvimate at transfer zones where the
strain is accommodated and transferred to otheommarmal fault systems either of the
same polarity or different polarity (Rosendahl, 19Blorley et al., 1990; Kusznir et al.,
1995; Morley, 1999b). In the Basin and Range esiteral province of western North
America, regional tilt domains range from severahdired to 1000 km long (Stewart,
1998). The length scale observed for the Southr@z®ift is between these suggested
end-member extensional settings, with structurat@as on the order of 200 km (Figure
3.2). The data are too sparse to constrain whétledransfer zones in this study are

diffuse accommodation zones or discrete transtdtfahowever, the wide nature of the
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many sub-basins of the South Georgia Rift indiealtégh degree of extension, which is
consistent with the transfer zone structures teptbward discrete transfer faults
(Withjack at al., 2002).

Interestingly, the mapped transfer zones appeeorelate with pockets of
encountered basalt and Jurassic felsic rocks (€igu5). This relationship between off-
axis rift volcanism and transfer zones has beeerrobsd in the East African Rift (Corti,
2012) and suggests the possibility that flood hasetre not terribly pervasive in the
SGR.

The presence of transfer zones in the SGR andahsénce in the more northerly
eastern North American Triassic rift system indégsabne of two possibilities: 1) Transfer
zones are present in the north, but due to ditiesiin mapping (Bally, 1982) have
remained unidentified as such; or 2) the SGR hasedondamental difference with the
more northerly rift system. Option 1 seems uniikehce the northern rift basins, and in
particular the Newark basin, have been very wallistd for many years (Olsen, 1997,
Schlische, 2003, and references therein). Optisr@asonable since the South Georgia
Rift is known to straddle the Laurentia - Gondwanture (Figure 3.16; Chowns and
Williams, 1983; Tauvers and Muehlberger, 1987; Md8r1991) unlike the more
northerly Triassic rift system. The transfer zomesy be inherited from previous
transform faults or weaknesses in the Gondwanhodghere (Thomas, 2006), or perhaps
are original structures resultant from obliquandgt(van Wijk, 2005). Modeling studies
and observations of the East African Rift indictiat alternating, asymmetric rift
geometries occur when extensional forces are obligqua pre-existing zone of weakness

(Morley et al., 1990; Morley, 1999a; van Wijk, 20@orti, 2012). There have been
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several proposed locations for the Laurentia - @@h suture, all of which underlie the
major sub-basins of the SGR (Figure 3.16). The@pmate trend of the proposed
locations for the suture ranges from 60 — 70 degr@¢he main northwest-southeast
direction of extension (Schlische, 2003).

A narrow rift may form where oblique extension occalong pre-existing faults
(Keranen et al., 2009; Brune et al., 2012). AlgioBuck’'s (1991) model suggested that
a wide rift would develop in a thick, warm lithosh, observations of the Ethiopian Rift
suggest that inherited structures and lithosplveei@knesses localized deformation in a
hot craton (Keranen et al., 2009). Whereas thetamustal and upper mantle
lithosphere is extended over a broad area in thgitin Rift, the upper crustal
expression of the rift remains in a narrow vallggranen et al., 2009). Oblique
extension also has been shown through modelingstdtrin a diffuse zone of
deformation which eventually localizes into distiea-echelon shear zones reflecting the
direction of principal stresses (Brune et al., 2012

The southwestern SGR is the widest part of thenft contains the thickest of
the SGR sub-basins, indicating that strain wastgréa this segment of the rift. Rifting
is suggested here to have begun in the southweie iGondwanan lithosphere, and to
have progressed towards the northeast. As thapitoached the Laurentian crust,
differences in rheology across the suture stalfegnopagation (van Wijk and
Blackman, 2005). The Cordele transfer zone fornsededormation was distributed on
the Gondwanan crust. Eventually rifting continaedoss the suture oblique to the deep
east-west lithospheric fabric. This pattern ofiqueé rifting resulted in the reversal of

sub-basin polarity (van Wijk, 2005) across the \&thlbro transfer zone.
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3.7. CONCLUSIONS

The SGR comprises a series of smaller sub-basatisdterse polarity across
transfer zones. Although Triassic rifting of Paagecurred over a wide area, in the
SGR the upper crustal expression of the rifting plamounced proximal to the
Alleghanian suture. The weak lithosphere in camnagh oblique rifting resulted in a
wide rift with thicker basins forming over the a@wct suture.
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CHAPTER 4

THE STRUCTURE OF THECENTRAL ATLANTIC: IS IT THERIFT'SFAULT?

It has long been thought that the structures ajaan basin, and in particular
oceanic transform faults, are inherited from thgahcontinental rift (Wilson, 1965). A
prime candidate for the precursors of transfornit$aare rift-transverse structures
referred to as transfer zones and identified inyradrEarth’s active and ancient rifts
(Gibbs, 1984; Rosendahl, 1987; Morley et al., 19¥ylds and Varga, 1998; Morley,
1999). Previous studies have projected Centramitt oceanic fracture zones onto the
eastern North American continental margin basetherassumption that the pole of
rotation remained approximately constant from tfigohase, at about 230 Ma, through
to 154 Ma (Sykes, 1978; Klitgord et al., 1984; Taxsvand Muehlberger, 1987; Etheridge
et al., 1989). Two recent studies have interpratadw kinematic history for the breakup
of Pangea and formation of the Central Atlantic &céSchettino and Turco, 2009;
Labails et al., 2010). Small circles predictedrirthese studies are plotted to test the
hypothesis that Central Atlantic oceanic struct@mesinherited from a pre-cursor rift.
Recently mapped transfer zones in the South GeRiffi@orrelate with oceanic
structures. Interestingly though, there is an egmtaaliasing of the projections based on
the newer studies (Schettino and Turco, 2009; Lsieaial., 2010) relative to previous

predictions (Klitgord and Schouten, 1986).
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4.1INTRODUCTION

Oceanic transform faults and their correspondiagtirre zones are one of the
most striking structural expressions of ocean [sasBecause successful continental rifts
ultimately result in the formation of ocean basihbas long been thought that oceanic
transform faults are inherited from the initial toental rift (Wilson, 1965). A prime
candidate for the precursors of transform faulésrdt-transverse structures referred to as
transfer zones and identified in many of Eartictive and ancient rifts (Gibbs, 1984;
Rosendahl, 1987; Morley et al., 1990; Faulds and)&al998; Morley, 1999). Structural
studies of continental margins have suggestedeatdiectonic inheritance of transfer
zones by oceanic crust (Tamsett, 1984; CochrarManrtinez, 1988; Fantozzi, 1996;
d’Acremont et al., 2005). Thomas (2006) has evegnext that transform faults are
tectonically inherited through multiple Wilson cgsl taken up both as compressive and
then subsequently extensional structures. Recedelimg and geophysical studies,
however, have suggested that oceanic transformsoaiaherited from continental rift
structures, but rather form only after sea-floaesging has begun (Taylor et al., 1999,
2009; Gerya, 2010, 2012).

There has been a long history of researchers pimogeCentral Atlantic fracture
zones onto the North American continental margiguyfe 4.1; Sykes, 1978; Klitgord et
al., 1984; Tauvers and Muehlberger, 1987; Etheratgd., 1989). Strong evidence for
the proposed continental transfer zones, howewasrpken lacking until now (Chapter 3;
McBride and Nelson, 1988; Tauvers and Muehlbert@88). The hypothesis that North
American transfer zones correlate with fractureemoof the Central Atlantic is tested

here through small projections of the continental aceanic features.
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4.2. BACKGROUND
4.2.1TRANSFORMFAULTS

In one of his classic papers, Wilson (1965) defiagtkw class of faults, which he
termed transform faults since displacement actossetfaults could change form and
direction. Transform faults are a special classtoke-slip faults that act as conservative
plate boundaries. These faults are most abunddheiocean basins, where they
separate actively spreading mid-ocean ridge segni@arya, 2012). Oceanic transform
faults are only active plate boundaries betweegergegments, where the two plates slide
past each other.

Beyond the spreading centers, the relict transfautts are preserved as through
going fracture zones. These fracture zones akengfibathymetric features near the mid-
ocean ridges and can be mapped from discontinuitidee magnetic lineation patterns of
the oceanic crust (Figure 4.2; Klitgord and Schoui®86). The fracture zones preserve
the flow line of the plate and trend approximaigigng the small circles of a stage pole
for their given time, providing a sort of road nfap the kinematic history of the oceanic
plates (Klitgord and Schouten, 1986).
4.2.2TRANSFERZONES

Transfer zones are rift-transverse structural featthat transmit and
accommodate extensional strain between normakfatihdjacent extensional basins
(Gibbs, 1984; Rosendahl, 1987; Faulds and Vardg28;1orley, 1999). Transfer zones
range from discrete faults to structurally comptexes of faults and ramps (Gibbs, 1984;

Rosendahl, 1987; Morley et al., 1990; Faulds and)&al998). While transfer zones are
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not active plate boundaries, these structures fmetry similarly to oceanic transform
faults that separate mid-ocean ridge spreadingce(faulds and Varga, 1998).

Transfer zones have been hypothesized to be presehe eastern North
American margin (Tauvers and Muehlberger, 1987¢kdtge et al., 1989); however,
only recently have reversals in sub-basin poldré@gn observed, confirming their
existence (Chapter 3). The Cordele and Waltertrartsfer zones are constrained by
reversals in sub-basin polarity and other transberes are inferred from changes in basin
geometry and offsets in faults (Figure 4.3).
4.2 .3KINEMATIC HISTORY OF THECENTRAL ATLANTIC

Fracture zones in the Atlantic Ocean are fairlylwehstrained from the present
day back to the M-25 isochron at ca.154 Ma; howdweyond this magnetic feature
fracture zones are not well constrained becausieeddifficulty of mapping isochrons
within the Jurassic quiet zone (Klitgord and Scleoytl986; Schettino and Turco, 2009;
Labails et al., 2010). Klitgord and Schouten (19&@dicted an extension of fracture
zones beyond the M-25 magnetic anomaly into thassir quiet zone. These fracture
zone extensions were traced using contoured aegnetia data with the assumption that
the divergent plate trajectory was approximatelystant (Klitgord and Behrendt, 1979).
Two recent studies, however, have reconstructeddzabased on fitting prominent
magnetic anomalies at the edge of the Atlantic wicezrust (Schettino and Turco, 2009;
Labails et al., 2010).

Several authors have argued that a ridge jumpptasde during the earliest part
of the opening of the Atlantic and that the oldastanic crust should be found adjacent

to North America (Vogt, 1973; Klitgord and Schout&886; Schettino and Turco, 2009).
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Based on this argument, Schettino and Turco (268#5oned that the prominent East
Coast Magnetic Anomaly (ECMA) and Blake Spur Magnanomaly (BSMA)
represented the edges of this first Atlantic caust used a best-fit algorithm to fit the two
magnetic anomalies together. From this fit, Sahethnd Turco (2009) calculated a pole

of rotation to represent the earliest opening efAliantic (Table 4.1).

Table 4.1. Stage Euler poles for North America.

. Latitude Longitude
Reference Stage Time (Ma) (degrees) (degrees)
Rift
Klitgord and
Schouten (1984 ECMA -BSMA| 175-170 60.00 0.00
BSMA — M-25 170 — 154 60.00 0.00
Rift 230 - 200 24.51 47.00
Schettino and
Turco (2009) ECMA — BSMA 200 - 185 24.51 47.00
BSMA — M-25 185-154 60.70 30.60
Rift 203 - 190 52.44 1.08
Labails et al.
(2010) ECMA -BSMA| 190-170 42.95 -42.47
BSMA — M-25 170 - 154 62.00 -1.09

Labails et al. (2010) also fit prominent magnetiomalies to reconstruct Pangea;
however, they worked on fitting magnetic anomaliesn the African side of the Atlantic
with the North American side. Labails et al. (2Piderpreted two of the African
magnetic anomalies to be the conjugates to the BBMAECMA. They reasoned that
the presence of these conjugate magnetic anonpakekides a ridge jump and explained

the difference in oceanic crust by asymmetric sgirep
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4.3. METHODS

If oceanic transforms are inherited features ofrtthecontinental transfer zones
should project along small circles to the endsagfamic fracture zones. Since plate
movements on a sphere are described as rotations ai Euler pole, transverse features
such as oceanic fracture zones follow the appraempath of small circles plotted from
these poles (Klitgord and Schouten, 1986).

In order to test the hypothesis that Central Attatntansform faults are inherited
from North American transfer zones, stage polegwempiled from previous studies,
either directly where reported (Klitgord and Sclemyt1986; Schettino and Turco, 2009)
or calculated from total reconstruction poles (Libet al., 2010). The compiled stage
poles were from Triassic rifting through ca. 154, Nta a fixed North American
continent relative to Africa (Table 4.1).

Small circles calculated from the rift stage palese first compared with the
geometry against the Cordele and Walterboro TraZaires to see if there is a
comparable geometry. While Klitgord and Schoute386) did not explicitly derive a
rift stage pole of rotation, other studies haveduseilar small circles to project fracture
zones onto the continental margin and so assuna¢dh rift stage was not much
different from the early drift stage (Sykes, 19K8tgord et al., 1984; Etheridge et al.,
1989).

Small circles were then plotted based on the pafiestation to see if oceanic
fracture zones do project into transfer zonest $kge small circles for Schettino and
Turco (2009) and Labails et al. (2010) were plotied close fit to the transfer zones.

Small circles from Klitgord and Schouten (1986) avplotted from fracture zones at the
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M-25 isochron. Drift stage small circles were @dtat the appropriate location for each
study.

For Schettino and Turco (2009), there is no chdregeeen the rift stage and first
drift stage when they considered oceanic crusetadereting between the ECMA and
BSMA. The change from drift stage 1 to drift st@&y@as considered to take place at the
easterly end of the BSMA.

Labails et al. (2010) calculated a different pdieatation between the rift and
first drift stage. Their first drift stage was cwhered to have occurred at the North
American hinge line, which marks the transitiomfroontinent to ocean basin. The
results from Labails et al. (2010) suggest anathange in the pole of rotation at BSMA
time, so small circles for their drift 2 stage wetetted from the western edge of the
BSMA. The process was reversed for projectinglduksonville and Blake Spur
Fracture Zones onshore.

4.4, RESULTS

The small circles from Klitgord and Schouten (1986nd slightly east-west
relative to the transfer zones, with a misfit obabl3 degrees to the Cordele transfer
zone (Figure 4.4A) and a misfit of 11 degrees ®Walterboro transfer zone (Figure
4.4B). The small circles of Schettino and Turc00®@) have the best fit, off by about 1
degree from the trend of each transfer zone, amavholly contained within the mapped
zone itself. The rift stage small circles from bdb et al. (2010) have a misfit of about 5

degrees for the Cordele transfer zone and 3 de@yedse Walterboro transfer zone.
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Figure 4.4. Comparison of rift stage small circhégh: A) the geometry the Cordele transfer zone in
Georgia; and B) the geometry of the Walterborodfanzone in South Carolina. K.&S. - Klitgord and
Schouten (1986), S.&T. - Schettino and Turco (2009) Labails et al. (2010).

Small circle projections of oceanic fracture zohased on Klitgord and Schouten
(1986) make similar correlations to previous stadfgure 4.5; Tauvers and
Muehlberger, 1987). The Blake Spur Fracture Zawogepts towards the Walterboro
transfer zone. The Jacksonville Fracture Zoneegtsjtowards the Cordele transfer zone.

Small circle projections from both Schettino andcbu(2009) and Labails et al.
(2010) correlate similar features onshore to th23vsochron (Figure 4.6 and 4.7). The
Cordele transfer zone projects approximately iheo15° 20’ fracture zone. The
Jacksonville Fracture Zone projects onshore intarssfer zone inferred through an
offset on the rift basin border fault system, arttlianing of the basin. Unlike the other
projections, the Walterboro transfer zone doegear to project into a prominent
fracture zone at M-25. The projection does, howeawark a break in both the ECMA
and BSMA. The Blake Spur Fracture Zone projedis am inferred transfer zone

northeast of where previous studies have projatsembntinental extension.

86



.8

T IY T % T T =T T T T T

80°W 75°W 70°

- TZ
inf. TZ

= SmCirc (K&S)

- FZ < R\? . 25°N

r— NAHingeline @

— M-Series @

M SGR NN

L ea
momn W /—/ m 75W =3 ba”?as IS 0°
BSMA RL«,_D 1 %%\ L 1 ol - 2 | :

Figure 4.5. Projection of oceanic fracture zomemfthe M-25 isochron based on Klitgord and Schout®86 (K&S). North
American (NA) Hingeline, M-Series isochrons, Eaet&t Magnetic Anomaly (ECMA), and Blake Spur Magnéinomaly
(BSMA), after Labails et al., 2010. Fracture zo(fe8) after Klitgord and Schouten, 1986, and Labaetlal., 2010.




88

ST l ] I - 1 ' I l T
85°W 7’9 80°W P 75°W 70°

» TZ
inf. TZ
— SmCirc (S&T)

- FZ =
— NA Hingeline |, :

— M-Series @
I SGR

ECMA / e -

W 80°
BSMA . RM ; =N
Figure 4.6. Projection of oceanic fracture zoneshore, and transfer zones offshore based on 8chattd Turco, 2009 (S&T).

North American (NA) Hingeline, M-Series isochroBsst Coast Magnetic Anomaly (ECMA), and Blake Sdagnetic Anomaly
(BSMA), after Labails et al., 2010. Fracture zo(fe8) after Klitgord and Schouten, 1986, and Labaetlal., 2010.




68

T IY

. %
inf. TZ \

—— SmCirc (L.) \ 3

— FZ Q\@ ; . 25°N =
— NA Hingeline * . X

— M-Series @

I SGR

ECMA
T T
BSMA ' 1 L 2 I L %%\

Figure 4.7. Projection of oceanic fracture zoneshore, and transfer zones offshore based on Isadtadll., 2010 (L.). North
American (NA) Hingeline, M-Series isochrons, Eaet&t Magnetic Anomaly (ECMA), and Blake Spur Magnéinomaly
(BSMA), after Labails et al., 2010. Fracture zo(fe8) after Klitgord and Schouten, 1986, and Labaetlal., 2010.




4.5. DiscussioN

The small circle projections based on Klitgord &uthouten (1986) do appear to
correlate oceanic fracture zones with mapped tearzsines, in a similar manner as
previously suggested (Figure 4.5; Tauvers and Maexbkr, 1987). The small circle
projections based on the newer studies (Schettidolarco, 2009; Labails et al., 2010)
also seem to correlate some oceanic features gthdntinental transfer zones, but not
quite the same correlation as has previously beggested (Tauvers and Muehlberger,
1987). The Cordele transfer zone does not prapetthe Jacksonville Fracture Zone,
but instead into the 15° 20’ Fracture Zone. Untike other projections, the Walterboro
transfer zone does not appear to project into enprent fracture zone at M-25. The
projection does, however, mark a break in botrB6&A and BSMA (Figure 4.6 and
4.7) suggesting it was an important oceanic stregbaor to 154 Ma.

Small circles from the newer studies (Schettino @ato, 2009; Labails et al.,
2010) have a closer fit to the mapped transfer zd¢imen small circles from Klitgord and
Schouten (1986), indicating that a change in pbletation likely occurred between
rifting and ca. 154 Ma. Interestingly the smaiktt projections based on the newer
studies do not distinguish between a change ir pletttion at BSMA time (Schettino and
Turco, 2009) or the earliest drift stage (Labailale 2010). The same approximate
correlation is made between transfer zones in G 8nd fracture zones at the M-25
isochron.

The Bahamas Fracture Zone is one of the majortstaldeatures of the Central
Atlantic, bounding the southern margin. It wasgweed by Klitgord et al. (1984) cut

through Florida and bound the southwestern endeo8iGR. The BSMA and ECMA are
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not mapped this far south, so the Bahamas Fragtme is tentatively projected into an
inferred transfer zone based on the newer stulligsies 4.6 and 4.7; Schettino and
Turco, 2009; Labails et al., 2010).

Although the small circle projections of both Sc¢imet and Turco (2009) and
Labails et al. (2010) result in a similar onshom&fshore correlation (Figure 4.6 and
4.7), the location of the poles of rotation makiéedent predictions for rift extension and
early formation of the Atlantic Ocean basin. THeand initial drift pole from Schettino
and Turco (2009) predicts that extension in the ENiAsystem would be slightly greater
towards the northeast which is closer to the 90ekegmall circle (Figure 4.8A). Their
model also predicts that opening of the Centrahitit would be approximately
synchronous along the margin. This predictiomisantrast to the diachronous
southwest to northeast opening argued by Withjack. €1998). The rotational model of
Labails et al. (2010), however, predicts that esi@mshould be greatest towards the
southwest (Figure 4.8B), and that opening of thet@éAtlantic would be diachronous,
opening from the south to the north (Figure 4.8This prediction is in better agreement

with the SGR widening and thickening towards thetlseest.

Figure 4.8. Western hemisphere of Earth with seiedles from three different stage Euler poleg. A
Small circles from Schettino and Turco (2009) stige plotted every 5 et al. (2010) result in dlaim
onshore — offshore correlation (Figure 4.6 and th&)location of the et al. (2010) earliest drifige
plotted every 5°.
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4.6. CONCLUSIONS

A first order test, projecting rift related transnes and oceanic fracture zones
along small circles, indicates that there was Jikeethange in plate motion and the
resultant stress fields between the Triassic gfohPangea and the formation of the
Central Atlantic Ocean. This study also provideskveupport for the hypothesis that
oceanic structures are inherited from the precedamginental rift. Small circles from
the work of Klitgord and Schouten (1986) projeat dacksonville and Blake Spur
Fracture Zones near the Cordele and Walterborgfeazones, but not into these rift
structures. Schettino and Turco (2009) interpretange in the pole of rotation at
BSMA time. Labails et al. (2010) interpret a chamgthe pole of rotation between the
rift stage and the earliest opening of the Atlanttmall circles from Schettino and Turco
(2009) and Labails et al. (2010) project ocearactiire zones into inferred continental
transfer zones.

Small circles from the work of Schettino and Tu(2009) and Labails et al.
(2010) also suggest a different correlation tharséhfrom Klitgord and Schouten (1986);
projecting the Cordele transfer zone into the 1B°R2acture Zone. The small circles
based on Schettino and Turco (2009) and Labads €2010) do not project the
Walterboro transfer zone into a known fracture z¢wsvever, the projection does
correspond with terminations of the East CoastBlale Spur magnetic anomalies. The
apparent aliasing of older studies (Klitgord et #084; Klitgord and Schouten, 1986;
Tauvers and Muehlberger, 1987) relative to thegmtopns based on Schettino and Turco
(2009) and Labails et al. (2010) illustrates thechfor more data to constrain Central

Atlantic fracture zones within the Jurassic crust.
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CHAPTERS

CONCLUSIONS

The South Georgia Rift (SGR) provides an exceltexttiral laboratory for
studying the effects of continental rifting. It svenought that much of the history of the
rifting of Pangea was preserved in the SGR, as# suggested to have been covered by
basalt (McBride et al., 1989; Schlische et al.,300Additionally, while the SGR is
known to overlie the Alleghanian suture (Chowns ®itliams, 1983; Tauvers and
Muehlberger, 1987), the apparent lithospheric weakmever fully developed into an
ocean basin. Yet despite the SGR ultimately fgitmopen into an ocean, there has for a
long time been attempts to suggest oceanic featandd be projected onshore to explain
intraplate seismicity and large scale tectonicgratt (Sykes, 1978; Tauvers and
Muehlberger, 1987; Etheridge et al., 1989). Thelists presented here have attempted to
address some of these issues and progress oustaring of continental rifting. The
results from Chapters 2, 3, and 4 are summarizédghown in Figure 5.1.

Reanalysis and integration of well and seismic datavs that most sub-Coastal
Plain wells in the SGR do not encounter basalt;inmdany wells, diabase also is not
present. Absence of basalt suggests that the ext=it of basalt flows in the SGR is not
as regionally pervasive as previously proposed.S€@sData 8A, a prominent reflection
is identified as the J-Horizon, yet adjacent weltn’'t encounter mafic igneous rocks.
Therefore, the ubiquitous J-Horizon must have gediht origin than basalt. On all of

the seismic lines with adjacent wells, the J-Harizorresponds with the base of the

96



L6

OO TV T T T T T T T T

T T T T T T T T
85°W 80°W 75°W 70°W
%

B0°N =

- - Major Basin Faults
-» TZ
inf. TZ
— SmCirc (S&T)
—— SmCirc (L.)
- FZ

— NA Hingeline 4 N\

) N = ) 7 25°N =
— M-Series N J e R>

[ ] Basalt Flows 3 N \

[ SGR S »

ECMA \ 24 78
BSMA B5°W 80°W %:K 70
1 LT TR e 1 L L n 1

Figure 5.1. Summary figure of the South Georgih R8mall circles (SmCirc) based on studies frazhedtino and Turco, 2009 (S&T), and
Labails et al., 2010 (L.). North American (NA) Hdigline, M-Series isochrons, East Coast Magneticalg (ECMA), and Blake Spur
Magnetic Anomaly (BSMA), after Labails et al., 201Bracture zones (FZ) after Klitgord and Schoul®86, and Labails et al., 2010.




Coastal Plain irrespective of basalt. Interestirige local extent of basalt seems to
correspond with mapped and inferred transfer zones.

Subsurface mapping of the SGR based on integrafisaismic and well data
suggests that it comprises a series of smallebasbis that reverse polarity across
transfer zones. Although Triassic rifting of Paagecurred over a wide area, in the
SGR the upper crustal expression of the rifting plamounced along the Alleghanian
suture. The weak lithosphere in concert with aigifting resulted in a wide rift.
Multiple rift basins formed within a zone up to 4k wide, yet a deeper rift valley ~100
km across formed over the ancient suture.

A first order test provides support for the hypaikeghat oceanic structures
correlate with preceding continental rift featurdhe Walterboro transfer zone does not
project into a known fracture zone; however, thggqution does correspond with
terminations of the East Coast and Blake Spur mtagasomalies. The Cordele transfer
zone projects close to the 15° 20’ Fracture ZoHee Blake Spur and Jacksonville
Fracture Zones project onshore to where the Soathdia Rift exhibits abrupt along-
strike changes indicating possible transfer zofidse apparent aliasing of previous
studies (Klitgord et al., 1984, Klitgord and Schenut1986; Tauvers and Muehlberger,
1987) relative to these projections illustratesrtbed for more data to constrain Central
Atlantic fracture zones within the Jurassic crust.

The conclusions of these studies open up some oestiqns regarding the
evolution of the eastern North American continemtalgin. It is thought that CAMP
magmatism was exceedingly wide spread and thaaytlme linked with the opening of

the Atlantic Ocean (McBride et al., 1989; Austiraét 1990; Oh et al., 1995; Withjack et
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al., 1998; Schettino and Turco, 2009). The J-Hurikad been used to mark the timing
of the so-called seaward dipping reflectors (Austial., 1990; Oh et al., 1995), but it is
clear now that this reflection does not uniquelgrespond with the Club House
Crossroads basalt (Heffner et al., 2012). Theondtiat the eastern North American
margin is a volcanic passive margin is not as fisnt used to be. And perhaps we
should not expect it to be volcanic in nature, @sanic passive margins are often
associated with narrower margins (White and McKent989; Corti et al., 2003), which
the eastern North American margin certainly is nbhe nature of the seaward dipping
reflectors should be re-evaluated, as they may@i®ee not to be basalt.

Reactivated Triassic normal faults have been sugdés be the primary
structures responsible for seismicity in the Cledde, South Carolina region (Talwani
and Dura-Gomez, 2009; Chapman and Beale, 20103t i€the tectonic framework of
this study, previously interpreted northeast stigkiaults are likely reactivated normal
faults while northwest striking faults are likellyike-slip faults of a transfer zone. Itis
unclear if this relationship of transfer zonesrttra-plate seismicity holds further along
the eastern margin of North America; however, thpe&Fear Arch, a tectonic feature
that has been active through the Cretaceous andzGenProwell and Obermeier,
1991), has a very similar geometry, and other nae#h striking zones of intra-plate
tectonics may be related (Sykes, 1978). Thisioglahip should be further explored as it
may prove important for understanding present dag-iplate seismicity.

It is not clear why the structures of the failedi®oGeorgia Rift should be
inherited by the Central Atlantic. Perhaps botis ¢ structures are mutually inherited

from older pre-Mesozoic lithospheric weaknesseargsed by Thomas (2006). In either
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case, the projection of the continental rift featuto oceanic structures suggests that
structural inheritance is an important procesgherformation of oceanic transforms as
originally proposed by Wilson (1965). The appat@rsing of previous projections
(Klitgord et al., 1984; Klitgord and Schouten, 198@uvers and Muehlberger, 1987)
relative to the projections based on more recertiess (Schettino and Turco, 2009;
Labails et al., 2010) illustrates the need for nataa to constrain Central Atlantic
fracture zones within the Jurassic crust.

A common theme through these three studies igdktinic inheritance plays an
important role in continental rifting (Thomas, 2Q00driassic rifting oblique to the weak
lithospheric suture between Laurentia and Gondveehto the formation of transfer
zones within the South Georgia Rift. These tranabaes later acted as conduits for
volcanism at the beginning of the Jurassic as #m@r@l Atlantic Magmatic Province was
emplaced. And although the South Georgia Rifmadtely failed to open, it imparted an

early structural framework to the Central Atlantic.
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APPENDIXA —WELL DATA

Well data was compiled from a variety of sourceduding state government
databases, published reports and articles, geagahysid geological logs, and direct
observations of core. 321 wells which reportedygirated the entire Coastal Plain are
catalogued in Tables A.1, A.2, and A.3.

The 6 columns of Table A.1 are: 1) Well ID — walimber based from the
reference; 2) Well Name — name of the well whepored; 3) State — US state where
the well is located; 4) County — name of the cownttere the well is located; 5) Latitude
— latitude of the well in decimal degrees, northihef equator; 6) Longitude — longitude
of the well in decimal degrees, negative denotest wkeGreenwich.

The 7 columns of Table A.2 are: 1) Well ID — asalig®ed above; 2) Elevation —
elevation of the well in meters relative to meaa &vel; 3) Elevation Reference —
reference for measuring elevation: Surface dergr@snd level, KB = Kelly Bushing,
DF = Derrick Floor, GL = Ground Level; 4) TD — tbtéepth (TD) of the well in meters;
5) Elevation Base CP — elevation of the base oCihastal Plain relative to mean sea
level; 6) Elevation Basement — elevation of prea$sic rocks (considered here to be
basement) relative to mean sea level; 7) Refereme&erence(s) for well information,
"Logs" indicates geophysical or geological logsof€' indicates core was directly

observed, "SCDNR" refers to the South Carolina Depent of Natural Resources.
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The 8 columns of Table A.3 are: 1) Well ID — asalid®d above; 2) Jurassic or
Triassic Lithology — description of either JurassicTriassic rocks, if encountered in the
well; 3) Basement Rock — description of pre-Triagbasement) rocks; 4) Maf. Ign. —
classification of mafic igneous (Maf. Ign.) rock&en encountered: B = Basalt, D =
Diabase; 5) J/Tr — “*” indicates Jurassic or Triagd/Tr) rocks were encountered, “?” if
unsure; 6) Pal. Sed. — “*” indicates Paleozoic sethtary (Pal. Sed.) rocks were
encountered, “?” if unsure; 7) Met. Bas. — “*” ikdies metamorphic basement (Met.
Bas.) rocks were encountered, “?” if unsure; 8) Kgl. — “*” indicates felsic igneous

(Fel. Ign.) rocks were encountered, “?” if unsure.

Table A.1. Location information for sub-CoastaiRlwells in South Carolina, Georgia,
northern Florida, and eastern Alabama.

Well ID Well Name State County (Izj?atg;::g; L(gggr';g)e
32Y020 GA Burke 33.0650 -81.7203
36Q318 Pooler #1 GA Chatham | 32.1169 -82.5553
A-19 J.W. Campbell #1 FL Flagler 29.5650 -81.4850
A-23 Henry N. Camp #1 FL Marion 29.1040 -82.0080
A-25 H.E. Westbury et al #1 FL Putnam 29.5310 -81.7060
A-26 Retail Lumber Co. #1 FL Volusia 29.2460 -81.2470
A-36 R.H. Cato #1 FL Alachua 29.7800 -82.4740
A-37 Josie Parker #1 FL Alachua 29.8470 -82.3990
A-38 J.A. Phifer #1 FL Alachua 29.6960 -82.1520
A-39 H.L. Hunt #1 FL Baker 30.4900 -82.3100
A-40 M.F. Wiggins #1 FL Bradford 29.9780 -82.2790
A-41 Foremost Properties Corp',. #1 FL Clay 30.0210 -81.7960
A-42 J.P. Cone #1 FL Columbia | 30.4900 -82.5880
A-44 W.F. Johnson #1 FL Columbia | 30.1120 -82.7000
A-47 Perpetual Forest, Inc. #1 FL Dixie 29.5530 -83.2350
A-48 P.C. Crapps "A", well #1 FL Dixie 29.7420 -83.2800
A-49 Hazel Langston #1 FL Dixie 29.8040 -82.9430
A-50 Alto Adams #1 FL Gilchrist 29.7100 -82.7860
A-51 Williams Bros. #1 FL Gilchrist 29.8130 -82.7540
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A-53 C.W. Tindel #1 FL Jackson 30.8440 -85.3600
A-54 E.P. Larsh #1 FL Jefferson | 30.3360 -83.9770
A-55 Ronald Sapp #1 FL Lafayette | 29.9520 -82.9460
A-56 Brooks-Scanlon, Inc. Block 49 FL Lafayette | 30.0100 -83.2760
A-57 R.L. Henderson #1 FL Lafayette | 30.1250 -83.2370
A-58 P.C. Crapps #1 FL Lafayette | 29.9380 -83.0770
A-59 J.B. and J.T. Ragland #1 FL Levy 29.1800 -83.0000
A-60 C.E. Robinson #1 FL Levy 29.0830 -82.6210
A-61 J.T. Goethe #1 FL Levy 29.2240 -82.6370
A-62 J.W. Gibson #2 FL Madison 30.4390 -83.3480
A-63 J.W. Gibson #4 FL Madison 30.3540 -83.2320
A-64 W.L. Lawson #1 FL Marion 29.3340 -82.2510
A-65 Clark-Ray-Johnson #1 FL Marion 29.1140 -82.2820
A-66 H.T. Parker #1 FL Marion 29.2630 -82.0540
A-67 Hilliard Turpentine Co. #1 FL Nassau 30.7640 -81.9340
A-68 Q.T. Roberts #1 FL Putnam 29.7020 -81.8280
A-69 Earl Odom #1 FL Suwannee | 30.0200 -82.8440
A-70 A.B. Russell FL Suwannee | 30.0740 -82.8280
A-71 J.H. Tillis FL Suwannee 30.2970 | -82.8070
A-73 A.C. Chandler #1 GA Early 31.1670Q -85.06710
agy | Brocks:Sclanan inc, Block 33, g Taylor 30.1300 | -83.4590
A-82 Brooks-Sclanlon, Inc., Block 42 FL Taylor 29.7960 -83.4260

well #1
A-83 G.H. Hodges #1 FL Taylor 30.062d -83.6820

AlK-2448 SC Aiken 33.6244 -81.8497
AlK-2449 SC Aiken 33.5394 -81.855(
AIK-465 DRB-3 SC Aiken 33.2855 -81.663¢6
AIK-59 SC Aiken 33.6419 -81.3208
AIK-593 DRB-6 SC Aiken 33.2872 -81.6524
AIK-595 DRB-4 SC Aiken 33.2763 -81.6697
AIK-596 DRB-1 SC Aiken 33.2963 -81.67068
AIK-603 DRB-7 SC Aiken 33.2847 -81.6502
AlK-614 P-7R SC Aiken 33.3333 -81.5983
AIK-637 DRB-5 SC Aiken 33.2900 -81.6572
AIK-687 P-6R SC Aiken 33.2766 -81.7372
AIK-688 DRB-2 SC Aiken 33.2791 -81.658(
AIK-689 P-8R SC Aiken 33.3266 -81.7433
AIK-690 P-9R SC Aiken 33.3197 -81.7308
ALL-324 SC Allendale 33.1260 -81.546
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ALL-348 C-10 SC Allendale 33.0250 -81.384

ALL-357 C-7 SC Allendale 33.1133 -81.506
B-1 Chevron #1 Containe Corp. FL Alachua 29.7527 2.2825
B-10 Mobil Oil Al-St. Lse. 224A FL Citrus 28.8301| 82.8074
B-13 Getty Oil Co. #1 Holmes 21-8 FL Columbia 330 | -82.6003
B-14 Getty Oil Co. #1 JC Marsh FL Columbia 30.2731 -82.6058
B-17 T.A. Durham #1 Gilman Paper FL Duval 30.2466 81.9542
B-18 T.A. Durham #B1 Gilman Paper FL Duval 30.2306 -82.0187
B-19 TA. D“rha[r)‘:fgl Monticello | ¢ Duval 30.3905 | -81.8507
B-2 Chevron #1 Donaldson FL Alachua 29.8086 -82123
B-20 Mobil Prod. #1C Lse. 224A FL Franklin 29.6081 -85.0458
B21 | Charter EXFE’;pge‘rPC“c’)‘?" #1St.Joe g Gulf 207537 | -85.2547
B-22 Charter Exgégé‘r’d' #6 St Jog ¢ Gulf 20.8004 | -85.2313
B-23 Hunt Ol 3%§;e':‘tema“°”a' FL Gulf 30.1714 | -85.3730
B-28 Sonat Expl. #1 Randall Hughels FL Holmes 30873p -85.9784
B-29 Amoco Prod. #1 Buckeye FL Jefferson 30.31%57 3.8820
B-3 Charter Expl. #2 St. Joe Paper F Bay 30.3757 85.9401
B-30 Hunt Oil #1A PC Crapps FL Lafayette 29.8570 3.1l
B-34 Phillips Petr. #1 St. Joe A FL| Leon 30.3001 4.2854
B-35 Mobil Oil #1B St. Lse 224A FL Levy 29.0919 -9278
B-36 Placid Oil 26 #1 USA FL Liberty 30.1814 -847R2
B-37 Placid Oil 16-3 USA FL Liberty 30.1326 -84.863
B-4 Inexco Oil Co. Gilman Paper| FL Bradford 30.1119 | -82.0888
B-40 Amoco Prod. #2 ITT Rayonier FL Nassau 30.6475-81.5999
B-41 Cabot Corp. 1 #9 USA FL Okaloosa 30.7825 -8B17
B-42 Sonat Expl. #1 JG Moore 3-11 FL Okaloosa 38379 -86.6402
B-54 Thayer f‘\ﬂgﬁ)"rﬁ f;l Johnson | Putnam 29.5130| -81.5687
B-55 Carolina Resg‘(’)rces #1 cummer oy St. Johns 29.9551|  -81.393
B-56 Kerr MCGK’AeiZ(éﬁrp' #LHW. |y St. Johns 20.8523|  -81.457
B-58 Hunt Petr. #1 CR Howes FL| Suwanee 30.2823 118%
B-59 Hunt Petr. #1 TP Hurst FL Suwanee 30.2334 0488
B-60 Amoco Prod. #1 Canal Thr. Ca. FL Taylor 30231 -83.7001
B-63 Getty Oil Co. #1 W Croft FL Union 30.0418 -8219
B-64 Getty Oil #1 KO Dicks FL Union 30.0971 -82.427
B-65 Placid Oil Co. #1 USA Unit 27 ¢, Wakulla 30.2668 | -84.5264

2
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B-66 Charter Oil #4 St. Joe Paper FL Walton 30.3993-86.2922
B-67 Coastal Prod. #1 Brady Belcher FIL Walton 38Z8| -86.3507
B-68 MeCulloch DS Rudman #1. | ¢ Walton 30.6504 | -86.1213
B-69 | 1°X@S Gaspi’gg'r' £1 Iinternationdl gy Walton 30.9681 | -86.2800
B-70 Hunt Pe;;;felr 'gtoe_ma“ona' FL | Washington | 30.7520| -85.6070
B-71 R.Mosbacher etal #1 FirstNat. ¢ |\ qhington | 30.4693|  -85.7692

Bank of Akron
B-72 Rudman Risk‘;ggces #LENBOf ) | \yashington | 30.5434| -85.7902
B-9 Mobil Oil #1 Harbond FL Citrus 28.9741 -82.648¢4
BFT-2055 Hilton Head Test Well SC Beaufort 32.1911 -80.7042

BRK-644 USGS St. Stephen SC Berkley 33.4042 -79933

BRN-239 SC Barnwell 33.4367 -81.2369

BRN-245 P5R SC Barnwell 33.1492 -81.6158

BRN-336 DRB-8 SC Barnwell 33.2810 -81.6480

BRN-337 DRB9 SC Barnwell 33.2390 -81.6161
BRN-338 DRB10 SC Barnwell 33.2042 -81.5800
BRN-339 DRB-11 SC Barnwell 33.2300 -81.6010
BRN-340 P-12R SC Barnwell 33.231( -81.6030
BRN-349 C-6 site SC Barnwell 33.1783 -81.3153
BRN-357 C-5 site SC Barnwell 33.3204 -81.4070
BRN-364 SC Barnwell 33.2556 -81.6375
BRN-379 P-25-TA SC Barnwell 33.211Q0 -81.6570
BRN-888 PBF-1 SC Barnwell 33.293(Q -81.5370
BRN-889 PBF-2 SC Barnwell 33.286( -81.5250
BRN-890 PBF-3 SC Barnwell 33.252(Q -81.6270
BRN-891 PBF-4 SC Barnwell 33.203(Q -81.7010
BRN-892 PBF-5 SC Barnwell 33.194(Q -81.6910
BRN-893 PBF-6 SC Barnwell 33.167(0 -81.7410
BRN-894 PBF-7 SC Barnwell 33.2390 | -81.6240
BRN-895 PBF-8 SC Barnwell 33.245(0 -81.6150
CAL-132 SC Calhoun 33.8328 -81.0231L
CAL-224A FL 29.7850 -84.3817
CC#1 Clubhouse Crossroads #1 SC Dorcesta 32.888180.3592
CC#2 Clubhouse Crossroads #2 SC Dorcesta 32.906780.3%:11
CC#3 Clubhouse Crossroads #3 SC Dorcesta 32.902580.3%72
COL-241 Norris-Lighstey #1 SC Colleton 33.0150 BRI
COST GE-1 30.6189 -80.2997
CTF-60 SC Chesterfield 34.51272 -80.2478
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DAR-124 SC Darlington 34.3731 -80.0650
DIL-121 SC Dillon 34.3286 -79.2839
DOR-211 USGS St. George S Dorcesto 33.1569 -80@.5p
DP-160 Jack & Monk Royal #1 GA Dooly 32.2333 -83862
DP161 McNair et al #1 GA Turner 31.7536 -83.74%3
DP163 Ronnie Leadford #1 GA Dooly 32.1544 -83.7183
DP39 GA Macon 32.2000 -84.0333
FLO-103 SC Florence 34.1697 -79.7883
FLO-123 SC Florence 34.1967 -79.7522
FLO-124 SC Florence 34.1967 -79.7522
FLO-125 SC Florence 34.1928 -79.7478
FLO-126 SC Florence 34.1961 -79.58Q0
FLO-127 SC Florence 34.1997 -79.7719
FLO-139 SC Florence 34.1797 -79.7619
FLO-140 SC Florence 34.1758§ -79.7711
FLO-146 SC Florence 34.1697 -79.7883
FLO-149 SC Florence 34.1967 -79.7522
FLO-154 SC Florence 34.1992 -79.7847
FLO-262 Dora J. Truluck SC Florence 33.9617 -798711
FLO-268 USGS Edisto Test Hole SC Florence 34.170p3 79.7892
FLO-274 SC Florence 33.8554 -79.7672
FLO-293 SC Florence 34.1375 -79.7694
FLO-33 SC Florence 34.2006 -79.7656
FLO-5 SC Florence 34.1981 -79.7736
FLO-87 SC Florence 34.1992 -79.7847
GEO-24 SC Georgetown 33.3714 -79.2892
GGS-107 Doster Ladson #1 GA Atkinson 31.2647 -82095
GGS-108 GA Crisp 31.8264 -83.7694
GGS-109 J. H. Pullen #2 GA Mitchell 31.1417 -84.870
GGS-1145 GA Early 31.1708 -85.073p
GGS-119 GA Pierce 31.3958 -82.0708
GGS-1197 GA Glynn 31.3736 -81.566
GGS-1198 GA Camden 30.8519 -81.8583
GGS-1199 GA Camden 30.8431 -81.7347
GGS-120 Adams - NC Caskil #1 GA Pierce 31.4403 0625
GGS-121 GA Early 31.1722 -85.0778
GGS-131 GA Burke 33.2375 -81.9231
GGS-144 GA Clinch 30.9292 | -82.7986
GGS-148 Mrs. W.E. Bradley #1 GA Appling 31.8792 -82.3833
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GGS-150 GA Echols 30.6153 -82.7819
GGS-153 GA Camden 31.0417 -81.8800
GGS-158 GA Echols 30.7389 -82.9250
GGS-166 GA Echols 30.6833 -82.8778
GGS-169 GA Echols 30.6931 -82.686/1
GGS-172 GA Emanuel 32.8000Q -82.2333
GGS-189 GA Echols 30.7583 -82.9111
GGS-190 GA Montgomery 32.2167 -82.4806
GGS-192 GA Calhoun 31.5658 -84.8239
GGS-193 GA Houston 32.4403 -83.8167
GGS-194 GA Houston 32.4014 -83.7333
GGS-223 GA Washington 32.9901 -83.0042
GGS-296 GA Sumter 32.1583 -84.3028
GGS-3001 GA Seminole 30.8606 -84.8858
GGS-3080 Ronnie Towns #1 GA Wheeler 32.0453 -823638
GGS-3099 Jack Cole #1 GA Lowndes 30.9367 -83.4064
GGS-3105 B & L Farms #1 GA Dodge 32.2578 -83.28p2
GGS-3113 J.T. Stalvey #1 GA Lowndes 30.9903 -83252
GGS-3114 Irene E.W. Sedgewick GA Thomas 30.7864 .92
GGS-3115 L.P. Shelton Well #1A GA Lowndes 30.8483 83.1878
GGS-3120 Langsdale #1 GA Lowndes 30.8597 -83.0564
GGS-3122 E.N. Murray, Jr. #1 GA Lowndes 30.9058  .2831
GGS-3127 GA Coffee 31.4514 -83.1350
GGS-3128 J.L. Sinclair #1 GA Jeff Davis 317672  .78D6
GGS-3137 GA Pulaski 32.3256 -83.5408
GGS-3146 GA Wayne 31.5175 -81.8733
GGS-3147 GA Craft #1 GA Twiggs 32.550( -83.4436
GGS-3154 GA Worth 31.3178 -83.7369
GGS-3165 GA Wilkinson 32.7156 -83.2244
GGS-3201 GA Wayne 31.5481 -81.7264
GGS-3353 T.R. Taylor #1 GA Washington 32.9308 -8005
GGS-336 Jordan Meirs #1 GA Wheeler 31.9806 -82.6458
GGS-338 Lem Griffis #1 GA Clinch 30.7833 -82.4389
GGS-341 GA | Chattahoochee 32.2454 -84.7991
GGS-3439 G. Giesbrecht #1 GA Washington 32.9547 .63
GGS-3441 Malpasse #1 GA Washington 32.9358 -82.6208
GGS-3447 McCoy #1 GA Washington 32.918p -82.63b6
GGS-3456 Horace Parker #1 GA Colquitt 31.2378 -B339
GGS-3457 A.P. Snipes #1 GA Jeff Davis 31.7592 BR7
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GGS-3514 Belote #1 GA Wilkinson 32.717% -83.1911
GGS-357 GA Bibb 32.7802 -83.6372
GGS-361 GA Bibb 32.7802 -83.6372
GGS-363 Jelks-Rogers #1 GA Liberty 31.6889 -81.3472
GGS-3632 Hobby #1 GA Johnson 32.7142 -82.7794
GGS-3633 L. Brinson #1 GA Wayne 31.5000 -81.74f2
GGS-3634 ITT-Rayonier #1 GA Appling 31.8333 -82.257
GGS-375 Henry Spurlin #1 GA Telfair 32.0292 -82.809
GGS-3758 GA Burke 33.2300 -81.878p
GGS-3794 GA Burke 33.1783 -81.786[L
GGS-442 GA Sumter 32.0181 -84.3083
GGS-468 Terrell Thurman #1 GA Coffee 31.7125 -8289
GGS-476 GA Marion 32.2861 -84.4625
GGS-481 Alice Musgrove #1 GA Clinch 30.8556 -827222
GGS-491 GA Pulaski 32.3014 -83.4797
GGS-496 Timber Products Company #1tA  GA Clinch 3281 -82.8625
GGS-505 GA Marion 32.1486 -84.4361
GGS-509 C.T. Thurman #2 GA Coffee 31.7167 -82.8958
GGS-51 Grace McCain #1 GA Laurens 32.4778 -82.7583
GGS-52 GA Wayne 31.3911 -81.806[L
GGS-619 GA Dooly 32.0417 -83.6500
GGS-651 GA Wayne 31.5200 -81.6842
GGS-7 GA Bibb 32.7157 -83.6993
GGS-719 GA Glynn 31.2458 -81.6338
GGS-730 Jim L. Gillis, Sr. #1 GA Treutlen 32.3880 825403
GGS-789 Jim Gillis, Jr GA Treutlen 32.3611 -82.473
GGS-855 Helen Pryor #1 GA Screven 32.5833 -81.4278
GGS-876 GA Charlton 30.7917| -81.9917
GGS-94 GA Washington 32.9573 -82.8081
GGS-95 GA Toombs 32.1528 -82.3719
GGS-960 GA Pulaski 32.3250 -83.4153
HOR-547 SC Horry 33.6842 -78.942p
JAS-426 SC Jasper 32.6183 -80.995
KER-100 SC Kershaw 34.1683 -80.7944
KER-66 SC Kershaw 34.4161 -80.3294
LEE-75 USGS Lee State Park SC Lee 34.2025 -80.1744
LEX-844 USGS SWS""C”kf:c‘;"l Elementary| o | exington | 33.7461| -81.107%
MLB-112 SC Marlboro 34.6264 -79.6894
MLB-137 SC Marlboro 34.5389 -79.7492

120



Well ID Well Name State County Latitude | Longitude
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MRN-78 e Marion 33.8619| -79.3306
MRN-90 e Marion 34.2472|  -79.520]
N&T-10 George W. Marott #1 AL Sumter 32.7215 | -88.2050
M.G.Larkin
N&T-11 Harry W. Elliott #1 Pete Perolig AL Sumter 23068 -87.9981
N&T-12 E.C. Johnston #1 H.O. Petee Al Marengo 8013 -87.8667
N&T-13 Hughes and Oglesby #1 H.D.| - 5 Marengo 32.4240 | -87.5485
Alexander
NeT-14 | Currey Oil CO. KLW.M. Glass| Al Marengo 322168 | -87.6351
NgT-15 | J- KellerHenderson #1 Strother Wilcox 32.2122 | -87.4809
Bros. et al
N&T-16 Geochemical Surveys #1 | Wilcox 32.1861 | -87.4426
Strother Bros.
N&T-17 Murphy Oil Co. #1 A.S. Johnson AL Clarke 8574 -87.8044
N&T-20 Placid Oil Co. #1 A-1 Land et al AL Choctaw 32.0198 -88.4198
N&T-23 Rudman and Marr #2 Buchanan AlL Dallas 32317 -87.1282
N&T-24 Guif Refining Co. #1 H.H. | 5 Wilcox 32.1064 | -87.2915
Wilkinson
N&T-26 AL Wilcox 31.9698 | -87.0913
N&T-27 AL Wilcox 31.9249 | -87.3214
N&T-28 American Petrofina Co. of |, Clarke 31.8618 | -87.7512
Texas #1 Harrigan
N&T-29 AL Monroe 31.7276 -87.3065
N&T-30 AL Monroe 31.6176 -87.3525
N&T-31 Skelly Qil Co. #1 Mabel Hall AL Monroe 31.83 -87.5816
NeT-32 | Cetty Ol Cori"zj#?l Rufus Garret Monroe 31.3280 | -87.5242
N&T-33 Tenneco Oil Co. #1 Alger | Conecuh 31.2705| -87.4056
Sullivan "A
N&T-34 | Cetty Oil Corp. #1 Scott Papef Escambia 31.2454|  -87.472
Co. et al 9-13
N&T-35 Shell Oil co. #1 Alger Tenants AL Escambia 1.2081 -87.5247
N&T-36 | Chevron O"ggl #1 Cecil Neall Escambia 31.1872| -87.5521
N&T-37 AL Conecuh 31.3105| -87.213(
N&T-38 AL Escambia 31.1918| -86.9503
N&T-39 Gulf Refining Co. #1 D.W. | Butler 31,5500 | -86.7250
Hendrix
N&T-40 S.D. Suggs #2 S.D. Suggs Al Montgomery 3325| -86.4005
N&T-41 Montgomery Oil Co. #1 | | | vontgomery | 32.2563 |  -86.2979
Snowdown
NgT-42 | Capital Ol and Gas Co. #1 EB. Bullock 322010 | -85.8872
Gholston
N&T-43 Robert W. Williams #1 Mrs. | Bullock 32.1881 | -85.8948
J.H. Rainer, Sr.
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NaT-44 | CoptalOlland Gas Co. #1 Fred Bullock 32.0018 | -85.9426
N&T-45 AL Pike 31.8451 -85.9841
N&T-46 AL Pike 31.6239 -86.1216
N&T-47 AL Henry 31.3087 -85.1783
N&T-48 AL Houston 31.0042 -85.33972
N&T-49 AL Escambia 31.1804 -86.737
N&T-50 AL Conecuh 31.2079 -86.725(
N&T-51 AL Covington 31.1588 -86.6689
N&T-52 AL Crenshaw 31.6439 -86.431
N&T-53 AL Barbour 31.8351 -85.4643
N&T-54 AL Barbour 31.7620 -85.4086
N&T-55 AL Henry 31.3524 -85.1693
N&T-56 AL Geneva 31.0891 -85.9458
N&T-6 | PN Ame”ca”Hme”o'e“m #LIB AL Sumter 328218 | -88.1994
N&T-9 Johnston #1 Willis AL Greene 32.7153 -87.9577
ORG-347 Robert A. Valentine SC Orangeburg 33.4019 81.0128
ORG-393 | YSGS %f;ﬁg“g‘gjig School, | 5o | orangeburg | 33.5081]  -80.8650
RIC-305 SC Richland 34.0083 -80.8275
RIC-348 SC Richland 33.8189 -80.6383
RIC-432 SC Richland 33.8936 -80.7222
RIC-543 | USGS Webber School Complex, o Richland 33.8750| -80.7022
Eastover
RIC-613 SC Richland 34.1119 -80.884(7
SSW6 Round O SC Colleton 32.8816 -80.5819
Sum-19200T Mabeleanor Well SC Dorcestor 33.0366 .1&18
SUM-104 SC Sumter 33.9358 -80.3478
SUM-111 SC Sumter 33.9333 -80.3464
SUM-120 SC Sumter 33.8631 -80.3814
SUM-140 SC Sumter 33.9347 -80.3500
SUM-146 SC Sumter 33.9361 -80.3458
SUM-153 SC Sumter 33.8650 -80.3767
SUM-161 SC Sumter 33.9164 -80.3244
SUM-165 SC Sumter 33.8933 -80.3681
SUM-175 SC Sumter 33.8625 -80.3817
SUM-340 USGS Sumter Municpal Airpo Sd Sumter 283 -80.3589
SUM-56 SC Sumter 33.9361 -80.3486
SUM-64 SC Sumter 33.9353 -80.3500
SUM-65 SC Sumter 33.9211 -80.37309
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SUM-69 SC Sumter 33.9353 -80.346¢4
SUM-7 SC Sumter 33.9356 -80.348]L
SUM-71 SC Sumter 33.9172 -80.321f7
SUM-8 SC Sumter 33.9344 -80.3464
SUM-84 SC Sumter 33.9164 -80.3244
TR 1005-1 30.9928 -80.2439
WIL-29 SC Williamsburg 33.7283 -79.8058
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Vet

Table A.2. Elevations of base of Coastal Plain)(@®l basement where encountered in wells, ancerefes.

Well ID Elevation (m) g?éragnocr:e TD (m) EIevcait::(zrrl])Base Bai%ng?m) Reference

32Y020 76.2 422.1 -342.9 Falls and Prowell (2001)

36Q318 6.1 1038.5 Logs
A-19 9.4 Surface 1411.8 -1389.0 -1389.0 Applin Y5
A-23 22.6 Surface 1413.4 -1384.1 -1384.1 Applins®
A-25 9.8 Surface 1186.3 -1170.7 -1170.7 Applin Y5
A-26 13.4 Surface 1653.2 -1633.4 -1633.4 Applins)®
A-36 34.1 Surface 960.1 -921.4 -921.4 Applin (1951)
A-37 51.2 Surface 981.5 -915.0 -915.0 Applin (1951)
A-38 40.2 Surface 983.9 -940.3 -940.3 Applin (1951)
A-39 39.6 Surface 1020.8 -979.0 -979.0 Applin (1951
A-40 43.0 Surface 965.3 -914.1 -914.1 Applin (1951)
A-41 35.1 Surface 1786.7 -1100.3 -1100.3 Applins)®
A-42 43.0 Surface 1354.5 -1018.3 -1018.3 Applins)®
A-44 26.5 Surface 929.9 -897.9 -897.9 Applin (1951)
A-47 10.1 Surface 2289.0 -1583.4 -1583.4 Applins)®
A-48 12.5 Surface 1555.7 -1516.4 -1516.4 Applins)®
A-49 10.1 Surface 1118.9 -1100.9 -1100.9 Applins®
A-50 28.3 Surface 1143.9 -1065.3 -1065.3 Applins)®
A-51 23.5 Surface 1026.0 -997.0 -997.0 Applin (1951
A-53 39.0 Surface 2817.9 -2533.5 -2533.5 Applins®
A-54 15.5 Surface 2411.9 -2072.6 -2395.1 Applins®
A-55 13.7 Surface 1068.9 -1047.0 -1047.0 Applins®
A-56 26.5 Surface 1375.3 -1346.6 -1346.6 Applins)9
A-57 15.8 Surface 1290.8 -1265.8 -1265.8 Applins)9




1A}

Well ID Elevation (m) g?éragnocr:e TD (m) EIevcait::(zrrl])Base Bai%ng?m) Reference
A-58 21.3 Surface 1259.7 -1207.0 -1207.0 Applin5P9
A-59 4.3 Surface 1783.1 -1766.6 -1766.6 Applin @95
A-60 17.7 Surface 1404.8 -1316.4 -1316.4 Applin5P9
A-61 10.4 Surface 1218.3 -1196.6 -1196.6 Applin59
A-62 32.6 Surface 1641.3 -1378.0 -1378.0 Applin59
A-63 22.3 Surface 1248.5 -1215.2 -1215.2 Applin59
A-64 59.4 Surface 1321.0 -1056.1 -1056.1 Applin59
A-65 24.4 Surface 1883.7 -1225.3 -1225.3 Applin5P9
A-66 24.1 Surface 1172.0 -1097.3 -1097.3 Applin59
A-67 335 Surface 1470.4 -1380.7 -1380.7 Applin59
A-68 62.8 Surface 1014.4 -949.1 -949.1 Applin (1951
A-69 22.3 Surface 963.5 -904.3 -904.3 Applin (1951)
A-70 29.3 Surface 956.8 -926.6 -926.6 Applin (1951)
A-71 49.4 Surface 1088.7 -1017.4 -1017.4 Applin59
A-73 57.0 Surface 2231.1 -2061.4 -2061.4 Applin59
A-81 29.3 Surface 1598.1 Applin (1951)
A-82 125 Surface 1681.6 Applin (1951)
A-83 11.0 Surface 1906.2 Applin (1951)
AlK-2448 149.4 51.8 112.3 112.3 SCDNR
AlK-2449 150.6 103.6 55.2 55.2 SCDNR
AIK-465 87.2 Cumbest et al. (1992)
AIK-59 140.2 274.3 -70.1 -70.1 SCDNR
AIK-593 82.0 Cumbest et al. (1992)
AIK-595 76.5 Cumbest et al. (1992)
AIK-596 79.9 Cumbest et al. (1992)
AIK-603 90.8 Cumbest et al. (1992)
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Elevation Base

Elevation

Well ID Elevation (m) Reference TD (m) CP (m) Basement (m) Reference
AlIK-614 83.2 Cumbest et al. (1992)
AIK-637 87.5 Cumbest et al. (1992)
AIK-687 77.1 Cumbest et al. (1992)
AIK-688 86.0 Cumbest et al. (1992)
AIK-689 108.8 Cumbest et al. (1992)
AIK-690 97.8 Cumbest et al. (1992)
ALL-324 61.9 Aadland et al. (1995)
ALL-348 85.6 527.9 -440.4 -440.4 SCDNR; Aadlandle{1995)
ALL-357 75.6 432.8 -356.0 -356.0 SCDNR; Aadlandle{1995)
B-1 56.7 DF 872.0 -743.1 -743.1 Barnett (1975)
B-10 6.7 KB 1834.9 -1787.3 -1787.3 Barnett (1975)
B-13 58.2 KB 880.9 -809.9 -809.9 Barnett (1975)
B-14 47.9 KB 974.1 -920.2 -920.2 Barnett (1975)
B-17 29.0 DF 1140.9 -1079.6 -1079.6 Barnett (1975)
B-18 28.5 DF 1073.2 -1025.3 -1025.3 Barnett (1975)
B-19 27.6 1295.4 -1237.5 -1237.5 Barnett (1975)
B-2 46.0 KB 1018.0 -964.1 -964.1 Barnett (1975)
B-20 11.3 DF 4353.8 -4210.2 Barnett (1975)
B-21 10.5 KB 4357.7 -4336.2 -4336.2 Barnett (1975)
B-22 7.7 KB 44422 -4411.6 Barnett (1975)
B-23 24.8 KB 4049.0 -3906.5 -3906.5 Barnett (1975)
B-28 42.7 DF 3414.1 -3078.5 Barnett (1975)
B-29 16.9 KB 21440 -1994.7 -2039.8 Barnett (1975)
B-3 20.4 KB 3753.0 -3715.8 -3715.8 Barnett (1975)
B-30 22.8 KB 1676.7 -1109.8 -1109.8 Barnett (1975)
B-34 10.6 KB 3190.0 -2565.0 Barnett (1975)
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Well ID Elevation (m) g?éragnocr:e TD (m) EIevgg(zrrl])Base Bai%ng?m) Reference
B-35 7.6 KB 1443.2 -1392.9 -1392.9 Barnett (1975)
B-36 19.1 KB 3697.5 -3563.3 Barnett (1975)
B-37 23.2 KB 3779.5 -3646.6 -3646.6 Barnett (1975)
B-4 45.7 KB 961.3 -863.8 -863.8 Barnett (1975)
B-40 11.0 KB 1667.0 -1539.2 -1539.2 Barnett (1975)
B-41 56.7 KB 4648.2 -4564.1 Barnett (1975)
B-42 52.1 KB 4423.9 -4244.0 Barnett (1975)
B-54 10.2 DF 1698.3 -1338.7 -1338.7 Barnett (1975)
B-55 12.8 DF 1478.3 -1459.4 -1459.4 Barnett (1975)
B-56 12.2 KB 1396.9 -1378.3 -1378.3 Barnett (1975)
B-58 29.7 KB 1377.7 -1106.0 -1117.0 Barnett (1975)
B-59 32.7 1370.4 -1076.8 -1076.8 Barnett (1975)
B-60 19.2 KB 2144.6 -1750.8 -1750.8 Barnett (1975)
B-63 45.7 KB 933.0 -882.7 -882.7 Barnett (1975)
B-64 42.4 925.1 -880.9 -880.9 Barnett (1975)
B-65 30.5 KB 37313.6 -3527.8 -3688.1 Barnett (1975)
B-66 135 KB 4424.2 -4400.0 -4400.0 Barnett (1975)
B-67 65.2 DF 3761.2 -3679.2 -3679.2 Barnett (1975)
B-68 43.0 KB 3515.3 -3438.4 Barnett (1975)
B-69 89.9 KB 3666.1 -3380.5 Barnett (1975)
B-70 26.2 4181.9 -3253.4 -3381.5 Barnett (1975)
B-71 39.0 KB 3563.7 -3482.6 -3482.6 Barnett (1975)
B-72 46.3 KB 3533.5 -3452.8 -3452.8 Barnett (1975)
B-9 7.3 KB 1461.2 -1436.8 -1436.8 Barnett (1975)

BFT-2055 3.0 1168.3 -1165.3 -1165.3 Snipes €18D5)

BRK-644 22.9 556.6 -522.4 Core
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Elevation

Elevation Base

Elevation

Well ID Elevation (m) Reference TD (m) CP (m) Basement (m) Reference
BRN-239 64.0 350.2 -195.1 -195.1 SCDNR; Costaial.ef1986)
BRN-245 63.1 GL 400.2 -307.8 Marine and ;Jﬁfugli’f;gé)sme'e anc
BRN-336 79.9 Cumbest et al. (1992)
BRN-337 90.2 821.1 215.8 7105 | Marneand ;Jﬁfugli’f;gé)sme'e ang
BRN-338 76.5 1282.0 280.4 Marine and cijﬁfugli’f;gg)sme'e anc
BRN-339 83.5 Cumbest et al. (1992)
BRN-340 89.0 Cumbest et al. (1992)
BRN-349 63.7 Aadland et al. (1995)
BRN-357 81.1 Aadland et al. (1995)
BRN-364 92.4 -229.2 -229.2 SCDNR
BRN-379 80.8 Cumbest et al. (1992)
BRN-888 84.1 Cumbest et al. (1992)
BRN-889 81.7 Cumbest et al. (1992)
BRN-890 96.6 Cumbest et al. (1992)
BRN-891 63.4 Cumbest et al. (1992)
BRN-892 73.5 Cumbest et al. (1992)
BRN-893 28.0 Cumbest et al. (1992)
BRN-894 86.9 Cumbest et al. (1992)
BRN-895 89.0 Cumbest et al. (1992)
CAL-132 106.7 148.7 -33.5 -33.5 SCDNR
CAL-224A 9.1 0 3208.3 Ball et al. (1988)

CC#1 5.5 791.9 -744.6 Gohn et al. (1983)

CC#2 6.1 907.1 -769.9 Gohn et al. (1983)

CC#3 6.1 1152.1 -769.0 Gohn (1983)
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Well ID

Elevation (m)

Elevation

TD (m)

Elevation Base

Elevation

Reference

Reference CP (m) Basement (m)
COL-241 24.4 4191.0 -582.2 Logs
COST GE-1 30.2 KB 4039.8 -3322.6 -3322.6 Scholgr @)

CTF-60 161.5 149.4 16.8 16.8 SCDNR
DAR-124 65.5 -71.0 -71.0 SCDNR
DIL-121 29.0 196.9 -162.5 -162.5 SCDNR
DOR-211 23.8 627.9 -575.2 Core

DP-160 102.1 GL 1030.2 -568.5 Logs

DP161 146.3 KB 5430.0 -1091.2 -5154.2 Logs

DP163 123.3 DF 2253.7 -711.9 Logs

DP39 88.4 DF 652.3 Chowns and Williams (1983)
FLO-103 -177.4 Steele and Colquhoun (1985)
FLO-123 -182.6 Steele and Colquhoun (1985)
FLO-124 -185.0 Steele and Colquhoun (1985)
FLO-125 -182.9 Steele and Colquhoun (1985)
FLO-126 -164.6 Steele and Colquhoun (1985)
FLO-127 -176.2 Steele and Colquhoun (1985)
FLO-139 -183.8 Steele and Colquhoun (1985)
FLO-140 -178.3 Steele and Colquhoun (1985)
FLO-146 -175.9 Steele and Colquhoun (1985)
FLO-149 -184.1 Steele and Colquhoun (1985)
FLO-154 -173.7 Steele and Colquhoun (1985)
FLO-262 32.6 1426.5 -263.0 SCDNR
FLO-268 34.4 218.2 -175.3 Core
FLO-274 22.9 332.2 -305.1 SCDNR,; Falls (1994)
FLO-293 29.0 230.7 -201.8 -201.8 SCDNR

FLO-33 -176.5 Steele and Colquhoun (1985)
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Well ID

Elevation (m)

Elevation

TD (m)

Elevation Base

Elevation

Reference

Reference CP (m) Basement (m)

FLO-5 -179.2 Steele and Colquhoun (1985)
FLO-87 -172.8 Steele and Colquhoun (1985)
GEO-24 -560.8 Steele and Colquhoun (1985)
GGS-107 66.1 GL 1309.4 -1220.1 -1220.1 Logs; Herf1®61)
GGS-108 110.9 1527.0 -1175.3 Chowns and Williams (1983)
GGS-109 100.6 GL 2282.0 -1795.3 Logs

GGS-1145 57.9 2306.4 -1950.1 -1962.9 Chowns arlligvis (1983)
GGS-119 22.9 13335 -1302.4 -1302.4 | Herrick (1961);(1%?3?”3 and Williams
GGS-1197 4.0 1350.6 -1314.0 -1314.0 Chowns antiai$ (1983)
GGS-1198 4.3 1429.5 -1377.1 -1377.1 Chowns antiai$ (1983)
GGS-1199 6.7 1401.2 -1377.7 -1377.7 Chowns antianis (1983)
GGS-120 21.3 GL 1327.4 -1303.9 -1303.9 Logs

GGS-121 57.0 DF 2231.1 -1703.8 -1954.7 Applin apgli (1964)
GGS-131 39.3 189.0 -144.2 Herrick (1961)

GGS-144 53.9 DF 1172.9 -1114.7 -1114.7 Applin apgli (1964)
GGS-148 66.8 GL 1249.1 11753 Herrick (1961);(1%?3?”3 and Williamg
GGS-150 43.9 DF 1220.1 -1070.8 -1070.8 Applin apgli (1964)
GGS-153 15.8 1510.3 -1408.8 -1408.8 Chowns antiai$ (1983)
GGS-158 47.5 DF 1193.6 -1144.5 -1144.5 Applin apgli (1964)
GGS-166 45.1 1178.1 -1107.6 -1107.6 Chowns antiais (1983)
GGS-169 43.3 DF 1238.1 -1093.6 -1093.6 Applin apgli (1964)
GGS-172 61.0 GL 558.7 Logs

GGS-189 55.2 DF 1275.6 -1200.6 -1200.6 Applin apgli (1964)
GGS-190 89.3 DF 1043.6 -944.0 Chowns and Williams (1983)
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Well ID

Elevation (m)

Elevation

TD (m)

Elevation Base

Elevation

Reference

|oN

Reference CP (m) Basement (m)
GGS-192 105.2 1604.8 -1068.3 Applin a”dvoi‘l’lg'r?]s(l(ig‘s"g)(:ho""”s an
GGS-193 127.7 DF 455.4 Chowns and Williams (1983)
GGS-194 110.9 517.6 -402.6 4026 | Herrick (1961);(1%%03?“3 and Williams
GGS-223 146.3 184.4 26.8 26.8 Chowns and Willigra83)
GGS-296 155.1 Chowns and Williams (1983)
GGS-3001 29.9 2163.5 -2064.1 -2104.9 Chowns arlligvis (1983)
GGS-3080 51.2 KB 1240.5 -1111.3 Logs; Chowns and Williams (1983)
GGS-3099 74.1 GL 1598.4 -1418.2 Chowns and Williams (1983)
GGS-3105 92.0 GL 1380.4 -749.2 -749.2 Logs
GGS-3113 50.9 KB 2606.6 -1432.0 Logs; Chowns and Williams (1983)
GGS-3114 81.1 GL 2033.6 -1916.3 Chowns and Williams (1983)
GGS-3115 61.3 GL 1524.6 -1320.1 Chowns and Williams (1983)
GGS-3120 55.5 KB 1540.2 -1230.8 Logs; Chowns and Williams (1983)
GGS-3122 58.2 GL 1524.9 -1367.0 Chowns and Williams (1983)
GGS-3127 85.3 13225 -1227.1 -1227.1 Chowns arlligvis (1983)
GGS-3128 82.9 GL 1238.4 -1118.0 Logs; Chowns and Williams (1983)
GGS-3137 98.8 1883.7 -570.9 Chowns and Williams (1983)
GGS-3146 17.7 1367.6 -1335.6 -1335.6 Chowns arlligvis (1983)
GGS-3147 134.1 GL 470.9 Chowns and Williams (1983)
GGS-3154 99.1 1696.8 -1554.5 Chowns and Williams (1983)
GGS-3165 146.3 471.5 -229.2 Chowns and Williams (1983)
GGS-3201 22.6 1332.3 -1285.0 -1285.0 Chowns arlligvis (1983)
GGS-3353 104.2 GL 1219.2 -254.2 Logs; Chowns and Williams (1983)
GGS-336 56.4 GL 1219.8 Chowns and Williams (1983)
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Wl ID Elevation (m) FE?e/ragnocne TD (m) EIevCag(zrrln)B ase Bai%ggto ?m) Reference

GGS-338 53.6 DF 1398.4 1117.7 -1117.7 | ApPIn a”dvoi‘l’lg':qs(l(iggfhowns an
GGS-341 167.6 367.3 1935 1035 | Herrick (1961);(1%%03?“3 and Williams
GGS-3439 113.7 GL 785.2 -218.5 -218.5 Logs
GGS-3441 118.9 GL 1719.4 -216.4 Logs
GGS-3447 116.4 GL 2860.9 -221.9 -2422.6 Logs
GGS-3456 106.1 2103.7 -1408.8 Logs; McFadden et al. (1986)
GGS-3457 87.5 GL 3496.1 -1131.7 Logs
GGS-3514 134.1 GL 415.1 2225 Logs

GGS-357 1109 92.4 192 19.2 Herrick (1961);(1(39203\/)vns and Williams
GGS-361 93.0 771 171 171 Herrick (1961);(1%%03\/)vns and Williams
GGS-363 7.9 DF 1296.6 -1287.5 -1287.5 Logs; ChaamsWilliams (1983)
GGS-3632 70.1 GL 916.8 -440.1 Logs

GGS-3633 27.4 KB 1399.6 -1344.2 -1344.2 Logs

GGS-3634 68.9 1266.1 -1118.0 Logs

GGS-375 71.9 GL 1221.6 -1147.3 Logs

GGS-3758 74.7 261.8 -185.0 -185.0 Falls and Piq2e01)
GGS-3794 73.2 308.0 -230.4 -230.4 Falls and Piq2e01)
GGS-442 131.4 1597.2 -763.2 Chowns and Williams (1983)
GGS-468 93.9 GL 1258.8 -1158.8 -1158.8 Chowns ailliaYiis (1983)
GGS-476 182.9 539.5 -301.8 -301.8 Herrick (1961)
GGS-481 44.8 DF 1246.0 -1160.1 -1160.1 Applin appli (1964)
GGS-491 100.0 1839.5 -616.3 Chowns and Williams (1983)
GGS-496 62.5 GL 1289.9 -1204.0 -1204.0 Logs; Applin and Applin (1964);

Chowns and Williams (1983)
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Elevation

Elevation Base

Elevation

Well ID Elevation (m) Reference TD (m) CP (m) Basement (m) Reference
GGS-505 182.9 1222.2 -551.7 Chowns and Williams (1983)
GGS-509 91.1 GL 1083.9 -1161.6 -1161.6 Logs
GGS-51 85.3 GL 776.6 -536.4 Logs; Chowns and Williams (1983)
GGS-52 22.3 DF 1410.0 -1370.7 Chowns and Williams (1983)
GGS-619 134.7 1142.4 935.7 9357 | Herick (1961);(1%%03?“3 and Williams
GGS-651 14.9 1385.0 -1300.9 -1300.9 Chowns antiavis (1983)
GGS-7 109 1 155.1 421 421 Herrick (1961),(1%%03\/)vns and Williams
GGS-719 4.6 1443.5 -1428.0 -1428.0 Chowns andaffi (1983)
GGS-730 107.0 GL 987.6 -823.6 -823.6 Chowns andiah’is (1983)
GGS-789 74.7 GL 969.3 -890.3 -890.3 Logs
Logs; Milton and Hurst (1965);
GGS-855 39.0 GL 815.9 -723.0 -776.0 Chowns and Williams (1983);
McFadden et al. (1986)

GGS-876 7.6 1395.7 -1357.9 -1357.9 Chowns andaffif (1983)
GGS-94 1417 265.9 -123.7 1237 | Herrick (1961);(1(;%03")"”3 and Williams
GGS-95 60.4 1121.7 -1056.1 Herrick (1961);(1Cgr;303v)vns and Williams
GGS-960 93.0 DF 892.8 -669.0 Chowns and Williams (1983)
HOR-547 6.1 479.8 -473.7 -473.7 SCDNR

JAS-426 19.2 883.9
KER-100 123.4 71.0 52.4 52.4 SCDNR

KER-66 67.7 55.5 12.2 12.2 SCDNR

LEE-75 60.0 168.9 -103.5 -103.5 Core

LEX-844 111.9 167.0 -52.7 -52.7 Core
MLB-112 41.8 105.2 -55.8 -55.8 SCDNR
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Well ID Elevation (m) g?éragnocr:e TD (m) EIevgg(zrrl])Base Bai%ng?m) Reference

MLB-137 29.9 1125 -78.3 -78.3 SCDNR
MRN-78 10.7 -342.3 -342.3 Steele and Colquho@8%)
MRN-90 19.8 183.2 -163.1 -163.1 SCDNR
N&T-10 62.5 DF 1397.8 -874.8 -874.8 Neathery andrias (1975)
N&T-11 32.0 DF 1144.2 -1056.1 -1056.1 Neathery @hdmas (1975)
N&T-12 76.2 DF 1378.6 -1104.9 -1104.9 Neathery @hdmas (1975)
N&T-13 71.6 DF 1224.7 -876.3 -876.3 Neathery andriias (1975)
N&T-14 57.3 DF 1829.4 -1241.1 -1241.1 Neathery @hdmas (1975)
N&T-15 73.8 DF 1383.2 -1166.8 -1166.8 Neathery @hdmas (1975)
N&T-16 67.1 DF 1264.3 -1188.7 -1188.7 Neathery @hdmas (1975)
N&T-17 95.7 DF 2635.9 -2530.1 -2530.1 Neathery @hdmas (1975)
N&T-20 76.5 DF 3810.0 -2703.3 -2703.3 Neathery @hdmas (1975)
N&T-23 46.0 DF 1172.9 -1103.1 -1103.1 Neathery @hdmas (1975)
N&T-24 41.1 DF 2167.1 -2113.8 -2113.8 Neathery @hdmas (1975)
N&T-26 56.7 DF 1761.7 -1613.6 -1613.6 Neathery @hdmas (1975)
N&T-27 55.5 DF 2289.7 -2206.1 -2206.1 Neathery @hdmas (1975)
N&T-28 137.2 DF 3202.2 -3055.6 -3055.6 Neathery @hdmas (1975)
N&T-29 64.9 DF 3159.9 -3056.8 -3059.3 Neathery @hdmas (1975)
N&T-30 76.5 DF 3057.1 -2948.6 -2948.6 Neathery @hdmas (1975)
N&T-31 15.5 DF 4233.7 -3962.1 -3962.1 Neathery @hdmas (1975)
N&T-32 113.4 DF 4403.4 -4287.9 -4287.9 Neathery @hdmas (1975)
N&T-33 112.2 DF 4394.3 -4265.4 -4265.4 Neathery @hdmas (1975)
N&T-34 105.2 DF 4489.7 -4354.1 -4354.1 Neathery @hdmas (1975)
N&T-35 108.8 DF 4604.3 -4480.0 -4480.0 Neathery @hdmas (1975)
N&T-36 89.0 GL 4677.5 -4495.2 -4495.2 Neathery @ahdmas (1975)
N&T-37 84.4 DF 3718.6 -3628.0 -3628.0 Neathery @hdmas (1975)
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Well ID Elevation (m) g?éragnocr:e TD (m) EIevgg(zrrl])Base Bai%ng?m) Reference
N&T-38 42.7 DF 3704.8 -3631.7 -3631.7 Neathery @hdmas (1975)
N&T-39 130.8 DF 2889.5 -2755.7 Neathery and Thomas (1975)
N&T-40 73.8 DF 634.9 -560.2 -560.2 Neathery andras (1975)
N&T-41 67.7 DF 611.7 -509.9 -509.9 Neathery andras (1975)
N&T-42 82.3 DF 522.4 -433.7 -433.7 Neathery andras (1975)
N&T-43 64.0 DF 513.6 -447.8 -447.8 Neathery andrias (1975)
N&T-44 131.1 DF 769.0 -631.5 -631.5 Neathery andrias (1975)
N&T-45 104.2 DF 802.4 -698.0 -698.0 Neathery andrias (1975)
N&T-46 133.5 DF 820.2 -678.8 -678.8 Neathery andrias (1975)
N&T-47 92.0 DF 1948.3 -1843.4 -1843.4 Neathery @hdmas (1975)
N&T-48 42.7 DF 2468.9 -2260.1 -2260.1 Neathery @hdmas (1975)
N&T-49 42.7 DF 3704.8 -3631.7 Neathery and Thomas (1975)
N&T-50 44.2 DF 3922.8 -3848.1 Neathery and Thomas (1975)
N&T-51 77.4 DF 3886.2 -3707.9 Neathery and Thomas (1975)
N&T-52 120.7 DF 3301.0 Neathery and Thomas (1975)
N&T-53 168.9 DF 1589.5 -1033.3 Neathery and Thomas (1975)
N&T-54 153.6 DF 1690.4 -1474.9 Neathery and Thomas (1975)
N&T-55 58.5 DF 2014.7 -1752.0 Neathery and Thomas (1975)
N&T-56 445 DF 2679.8 -2595.1 Neathery and Thomas (1975)
N&T-6 38.1 DF 23354 -730.0 -730.0 Neathery andras (1975)
N&T-9 39.6 GL 797.4 -679.7 -679.7 Neathery and Ther(1975)
ORG-347 71.6 342.9 -228.3 -228.3 Steele and Colguli1985)
ORG-393 78.3 346.9 -261.2 Core; Gellici (2007)
RIC-305 91.4 -1.8 -1.8 SCDNR
RIC-348 45.7 207.3 -150.3 Steele and Colquhoun (1985)
RIC-432 61.0 165.8 -103.6 -103.6 SCDNR
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RIC-543 56.1 169.8 -103.6 -109.6 Core

RIC-613 126.5 73.2 54.9 54.9 SCDNR

SSwW6

Sum_1920_OT 21.3 780.3 -725.4 Logs; Mansfield (1937)

SUM-104 -157.0 Steele and Colquhoun (1985)
SUM-111 -164.6 Steele and Colquhoun (1985)
SUM-120 -167.6 Steele and Colquhoun (1985)
SUM-140 -164.3 Steele and Colquhoun (1985)
SUM-146 -171.3 Steele and Colquhoun (1985)
SUM-153 -164.3 Steele and Colquhoun (1985)
SUM-161 -144.5 Steele and Colquhoun (1985)
SUM-165 -163.4 Steele and Colquhoun (1985)
SUM-175 -156.4 Steele and Colquhoun (1985)
SUM-340 54.9 210.3 -137.2 Core

SUM-56 -165.5 Steele and Colquhoun (1985)
SUM-64 -183.8 Steele and Colquhoun (1985)
SUM-65 -178.3 Steele and Colquhoun (1985)
SUM-69 -179.2 Steele and Colquhoun (1985)

SUM-7 -160.6 Steele and Colquhoun (1985)
SUM-71 -189.3 Steele and Colquhoun (1985)

SUM-8 -162.8 Steele and Colquhoun (1985)
SUM-84 -178.9 Steele and Colquhoun (1985)
TR 1005-1 30.8 KB 3546.3 -2605.7 -2605.7 Dillon &wapenoe (1988)

WIL-29 18.9 402.0 -342.0 Steele and Colquhoun (1985)
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Table A.3. Geology of Jurassic (J) or Triassig @rd basement units encountered in wells.

Well ID Jurassic or Triassic Lithology Basement Rock Maf. JITr Pal. Met. Fel.
Ign. Sed. Bas. Ign.
32Y020 Red Beds *
36Q318
A-19 Tuff and volcanic agglomerate of rhyolitic N
composition
A-23 Volcanic agglomerate or tuff of rhyolitic N
composition
A-25 Volcanic ash and tuff *
A-26 Rhyolitic volcanic rock *
A-36 Quartzitic sandstone and shale *
A-37 Quartzitic sandstone and shale *
A-38 Quiartzitic sandstone and shale *
A-39 Quartzitic sandstone *
A-40 Quiartzitic sandstone and shale *
A-41 Quartzitic sandstone and shale *
A-42 Weathered zone? 3482-3492 (ft); Black shiale D .
3492-4444 (ft)
A-44 Quiartzitic sandstone *
A-47 Quartzitic sandstone *
A-48 Sandstone and shale *
A-49 quartzitic sandstone and shale *
A-50 Quartzitic sandstone and shale *
A-51 Quiartzitic sandstone and shale *
A-53 Red and gray sandstone and shale *
A-54 Quartizitic sandstone * *
A-55 quartzitic sandstone and shale *
A-56 Quartzitic sandstone *
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Well ID Jurassic or Triassic Lithology Basement Rock '}Agif" JITr g:ld '\E/J:; IFgerI1
A-57 quartzitic sandstone and shale *
A-58 Quiartzitic sandstone and shale *
A-59 Black shale *
A-60 Six inches of altgr_ed black shale overlyin B N
guartzitic sandstone
A-61 Quiartzitic sandstone *
A-62 Black shale D *
A-63 quartizitic sandstone and shale *
A-64 Quartzitic sandstone *
A-65 Quartzitic sandstone *
A-66 Quartzitic sandstone *
A-67 Black shale D *
A-68 Quartzitic sandstone *
A-69 Black shale *
A-70 Quiartzitic sandstone *
A-71 Black shale *
A73 Black shale 6950-7240 (ft), Quartzitic .
sandstone 7240-7320 (ft)
A-81 D *
A-82 D *
A-83 D *
AlK-2448 "Bedrock"
AlK-2449 "Bedrock"
AIK-465 *
AIK-59 Granite *
AIK-593 *

AIK-595
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Well ID Jurassic or Triassic Lithology Basement Rock '}Agif" JITr g:ld '\E/J:; IFgerI1
AIK-596 *
AIK-603 *
AlIK-614 *
AIK-637 *
AIK-687 *
AIK-688 *
AIK-689 *
AIK-690 *
ALL-324 *
ALL-348 Granite *
ALL-357 Schist *

B-1 Quartzite, Ordovician ?

B-10 Quartzitic sandstone (Devonian) *

B-13 Paleozoic *

B-14 Paleozoic *

B-17 Quartzitic sandstone, Paleozoic *

B-18 Quartzitic sandstone, Paleozoic *

B-19 Paleozoic *

B-2 Quiartzite, Ordovician ?

B-20 Eagle Mills and diabase D *

B-21 Dacite Porphyry *

B-22 "upper Paleozoic or L. Triassic" *

B-23 Granodiorite *

B-28 Eagle Mills D *

B-29 Eagle Mills Paleozoic sandstone

B-3 Granite *
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Well ID Jurassic or Triassic Lithology Basement Rock ':Ag?]f" JITr g:ld '\él;; IFgerI1
B-30 Paleozoic shale and sandstone *
B-34 Eagle Mills and diabase D *
B-35 Devonian *
B-36 Eagle Mills and diabase D *
B-37 Altered Granophyre *
B-4 Quiartzitic sandstone, Paleozoic *
B-40 Quartzitic sandstone, Paleozoic *
B-41 Eagle Mills *
B-42 Eagle Mills and diabase D *
B-54 Rhyolite *
B-55 Quartizitic sands_tone, white_, fine to mediu .
grain, Paleozoic
B-56 Quiartizitic sandstone, Paleozoic *
B-58 Paleozoic sandstone *
B-59 Paleozoic sandstone *
B-60 Paleozoic D *
B-63 Paleozoic *
B-64 Paleozoic *
B-65 Eagle Mills Paleozoic Shale? *
B-66 Granite *
B-67 Metamorphosed volcanic sandstone and 5 5
granule conglomerate
B-68 Eagle Mills *
B-69 Eagle Mills and diabase D *
B-70 Eagle Mills Ordovician Sediments D *
B-71 Cambiran or U. Precambrian meta-arkos 5

and quartzite
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Well ID

Jurassic or Triassic Lithology

Basement Rock

M af.
Ign.

JITr

Met.

Bas.

Fel.
Ign.

B-72

Cambiran or U. Precambrian meta-arkos
and quartzite

B-9

Quiartzitic sandstone, Paleozoic

BFT-2055

Rhyolite

BRK-644

Red Beds

BRN-239

"postmetamorphic granitoid"”

BRN-245

Hard red rock

BRN-336

BRN-337

Red beds

Gneiss

BRN-338

Red mudstone, arkosic sandstone

BRN-339

BRN-340

BRN-349

BRN-357

BRN-364

"Bedrock"

BRN-379

BRN-888

BRN-889

BRN-890

BRN-891

BRN-892

BRN-893

BRN-894

BRN-895

CAL-132

"Bedrock"

CAL-224A

"Eagle Mills"
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Well ID Jurassic or Triassic Lithology Basement Rock '}Agif" JITr g:ld '\E/J:; IFgerI1
CC#1 Basalt B *
CC#2 Basalt B *
CC#3 Basalt, Red beds B *
COL-241 Red Beds D *
COST GE-1 Devonian Sed. and Trachyte *
CTF-60 Saprolite ?
DAR-124 "Bedrock"
DIL-121 "Bedrock"
DOR-211 Basalt B *
DP-160 Red beds *
DP161 Red Beds and diabase Granitic/Dioritic-ortlantgite D * ?
DP163 Red Beds and diabase D *
DP39 Schist *
FLO-103 Hard Red Clay D *
FLO-123 Hard Red Clay *
FLO-124 Hard Red Clay *
FLO-125 Hard Red Clay *
FLO-126 Hard Red Clay *
FLO-127 Hard Red Clay *
FLO-139 Hard Red Clay *
FLO-140 Hard Red Clay *
FLO-146 Hard Red Clay *
FLO-149 Hard Red Clay *
FLO-154 Hard Red Clay *
FLO-262 "Triassic" *
FLO-268 Red Beds D *
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Well ID Jurassic or Triassic Lithology Basement Rock '}Agif" JITr g:ld '\E/J:; IFgerI1
FLO-274 Basalt B *

FLO-293 "Bedrock"

FLO-33 Hard Red Clay *

FLO-5 Hard Red Clay *

FLO-87 Hard Red Clay *

GEO-24 "Hard Black Shale?" ?

GGS-107 "Igneous Rock" -- Volcanic Tuff *
GGS-108 Sandstone *

GGS-109 Red Beds D *
GGS-1145 Jurassic? Red beds Devonian Sed * *

GGS-119 Cryst. Rock -- Granite (according to C&W) *
GGS-1197 Porphyritic rhyolite *
GGS-1198 Paleozoic Sed *
GGS-1199 Paleozoic Sed *

GGS-120 "Weathered Granite" *
GGS-121 Red Beds Devonian Sed * *

GGS-131 Saprolite? *
GGS-144 Ordovician Sed *

GGS-148 Cryst. Rock B

GGS-150 Ordovician Sed *

GGS-153 Felsic Tuff *
GGS-158 Ordovician Sed *

GGS-166 Ordovician Sed *

GGS-169 Ordovician Sed *

GGS-172 Red beds? *

GGS-189 Silurian Sed D *
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Well ID Jurassic or Triassic Lithology Basement Rock Maf. JITr Pal. Met. Fel.
Ign. Sed. Bas. Ign.
GGS-190 Diabase in country rock of unknown origin D *
GGS-192 "Diabase overlain by clastic rock" D *
GGS-193 Biotite Gneiss *
GGS-194 Cryst. Rock *
GGS-223 Biotite Gneiss *
GGS-296 Arkosic Sandstone containing diabase D *
GGS-3001 Jurassic? Red beds Granite * *
GGS-3080 "Arkosic sandstone intruded by diabase" D *
Arkosic sandstone and shale overlain by N
GGS-3099 Jurassic(?) red beds (546 ft)
GGS-3105 Granite *
"Arkosic sandstone, shale, and diabase .
GGS-3113 overlain by Jurassic(?) red beds (335 ft).| D
Arkosic sandstone, shale and diabase .
GGS-3114 overlain by Jurassic(?) red beds (803 ft) D
i Red shale overlain by Jurassic(?) red beds .
GGS-3115 (335 )
"Arkosic sandstone, shale, and diabase .
GGS-3120 overlain by Jurassic(?) red beds (546 ft).! D
Arkosic sandstone, shale and diabase .
GGS-3122 overlain by Jurassic(?) red beds (290 ft) D
GGS-3127 Porphyritic rhyolite *
GGS-3128 Red Beds? D *
GGS-3137 Arkosic sandstone, shale, and diabase D *
GGS-3146 Felsic vitric crystal tuff *
GGS-3147 Diabase D *
GGS-3154 Arkosic sandstone and red shale *
GGS-3165 Red Beds *
GGS-3201 Felsic vitric tuff D *
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Well ID Jurassic or Triassic Lithology Basement Rock '}Agif" JITr g:ld '\E/J:; IFgerI1
GGS-3353 Red Beds D *

GGS-336 "Ferruginous sandstone" *

GGS-338 Igneous Rock *
GGS-341 Cryst. Rock *
GGS-3439 Schist *
GGS-3441 Red Beds (Fanglomerate) D *
GGS-3447 Red Beds Schist * *
GGS-3456 Conglomerate D *
GGS-3457 *
GGS-3514 Mudstone / Redbeds *

GGS-357 Cryst. Rock *
GGS-361 Cryst. Rock *
GGS-363 "Basement Crcr)]?cﬁ:teex -- "Porphyritic .
GGS-3632 Red beds *
GGS-3633 Tuff *
GGS-3634 Red beds *

GGS-375 Brick red siltstone *
GGS-3758 Biotite Gneiss *
GGS-3794 Biotite Gneiss *
GGS-442 Arkosic sandstone, red shale, and diabase D *

GGS-468 Granite *
GGS-476 Cryst. Rock *
GGS-481 Ordovician Sed *

GGS-491 Arkosic sandstone, red shale, and diabase D *

GGS-496 Igneous Rock B *
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Well ID Jurassic or Triassic Lithology Basement Rock '}Agif" JITr g:ld '\E/J:; IFgerI1
GGS-505 Arkosic sandstone, red shale, and diabase D *
GGS-509 Granite *
GGS-51 Red Beds D *
GGS-52 Arkosic Sandstone *
GGS-619 Arkosic sandstone Cryst. Rock *
GGS-651 Felsic vitric crystal tuff *
GGS-7 Cryst. Rock *
GGS-719 Granite *
GGS-730 Quartzofeldspathic gneiss (cataclastic *
GGS-789 Biotite Gneiss *
GGS-855 Red Beds? Granite? ? ?
GGS-876 Paleozoic Sed *
GGS-94 Cryst. Rock *
GGS-95 Conglomeratic arkose Cryst. Rock *
GGS-960 Diabase and "granite wash" D *
HOR-547 "Basement”
JAS-426 Red Beds *
KER-100 "Bedrock"
KER-66 Granite *
LEE-75 Saprolite - weathered Schist *
LEX-844 Saprolite - weathered Schist *
MLB-112 "Bedrock"
MLB-137 "Bedrock"
MRN-78 Granite Saprolite *
MRN-90 "Granite Rock" *

N&T-10

Dolostone
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Well ID Jurassic or Triassic Lithology Basement Rock ':Ag?]f" JITr g:ld '\él;; IFgerI1
N&T-11 Sandstone and dark-gray shale *
N&T-12 Limestone *
N&T-13 Slate or phyllite and quartzite *
N&T-14 Chlorite sericite phyllite *
N&T-15 Black slate, graphite schist, quartzite *
N&T-16 Slate *
N&T-17 Quartzite *
N&T-20 Dolomite marble *
N&T-23 Chlorite schist *
N&T-24 Chlorite schist *
N&T-26 Chlorite and muscovi_te schist, biotite garnet .
schist

N&T-27 Tremolite-chlorite phyllite-schist (phyllde) *
N&T-28 Muscovite biotite feldspathic quartz gneiss *
N&T-29 "Mesosoic Strata incIIlIJding rhyolite and Bioti_te feldspathic schist and gr_1eiss; B . .

basalt microgranular texture, mylonite
N&T-30 Biotite feldspathic schist and gneiss *
N&T-31 Biotite feldspathic gneiss (granite?) *
N&T-32 Antigorite (hornfels-ultramafic?) *
N&T-33 Volcanic conglomerate
N&T-34 Volcanic rubble ?
N&T-35 Granite *
N&T-36 Basalt B ?
N&T-37 Granite *
N&T-38 Granitic Igneous rock *
N&T-39 Mesozoic arkosic conglomerate and volcanic Chlorite Schist and phyllite B . .

rocks including rhyolite porphyry and basg

It
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Well ID Jurassic or Triassic Lithology Basement Rock '}Agif" JITr g:ld '\E/J:; IFgerI1
N&T-40 Metamorphic *
N&T-41 Crystallines (granites) *
N&T-42 Granite gneiss *
N&T-43 Hornblende gneiss and amphibolite *
N&T-44 Diorite ? *
N&T-45 Crystalline rock *
N&T-46 Graphite-muscovite schist *
N&T-47 Quartz diorite or hornblende diorite *
N&T-48 Sandstone, gray, fine-grained *
N&T-49 Igneous Rock *
N&T-50 Diabase D *
N&T-51 Igneous Rock *
N&T-52 Arkose *
N&T-53 Rhyolite and arkosic sandstone B *
N&T-54 Arkose interlayered with diabase D *
N&T-55 Arkose and basalt B *
N&T-56 Rhyolite ?
N&T-6 Sandstone, coal, quartz-pebble conglomerate *
N&T-9 Dolostone *
ORG-347 "igneous material" ? ?
ORG-393 Red Beds *
RIC-305 "Bedrock"
RIC-348 "sand with clay, hard and tight drilling" *
RIC-432 Granite *
RIC-543 Red Beds Saprolite - Biotite Gneiss * *

RIC-613

"Bedrock"
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Well ID Jurassic or Triassic Lithology Basement Rock ':Ag?]f" JITr g:ld '\él;; IFgerI1
SSW6 Basalt? B?/D *
Sum_1920 OT Diabase? and Red shale D *
SUM-104 Hard Red Clay *
SUM-111 Hard Red Clay *
SUM-120 Hard Red Clay *
SUM-140 Hard Red Clay *
SUM-146 Hard Red Clay *
SUM-153 Hard Red Clay *
SUM-161 Hard Red Clay *
SUM-165 Hard Red Clay *
SUM-175 Hard Red Clay *
SUM-340 Red Beds *
SUM-56 Hard Red Clay *
SUM-64 Hard Red Clay *
SUM-65 Hard Red Clay *
SUM-69 Hard Red Clay *
SUM-7 Hard Red Clay *
SUM-71 Hard Red Clay *
SUM-8 Hard Red Clay *
SUM-84 Hard Red Clay *

TR 1005-1 Silurian SS *

WIL-29 "red sandy clay, hard; rock, very hard" ?




APPENDIXB — SEISMIC REFRACTION DATA

Seismic refraction data was compiled from severavipus studies (Tables B.1,
B.2, B.3, B.4, and B.5). Most of these studieortgnl the data (seismic velocities and
depths to refracting layers) as points on a mapemMtoordinates were not directly
given, maps were digitized and geo-referenced canddinates extracted from the point
locations. For each table, latitude and longitaereported in decimal degrees.
Latitudes are north of the equator, and the negdtivlongitudes denotes west of
Greenwich. Elevations reported in each tableraraeters and are relative to mean sea
level.

Tables B.1, B.2, and B.5 are similar with the festumn (“Point”, “Site”, or
“STN #”) indicating the identification designateg éach study. The “Velocity” columns
for Tables B.1, B.2, and B.5 list the reported §idastal Plain (CP) seismic velocities in
km/s. “Elevation Base CP” (just “Elevation” in TlalB.5) is the elevation of the bottom
of the Coastal Plain. “Elevation Basement” is ¢levation of interpreted pre-Triassic
basement.

Pooley (1960) used a 6 layer model (when théager could be detected) for
interpreting the shallow crustal seismic velocitysture (Table B.3). Layer 5 (L5) was
interpreted to originate from immediately bene&th Coastal Plain. Layer 6 (L6) was a

deeper layer, interpreted to originate from prea3sic basement.
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Smith (1982) used a 3 layer model for interpretimgshallow crustal seismic

velocity structure (Table B.4). Layer O represeéhesCoastal Plain, and is not reported in

Table B.4. Layer 1 (L1) is interpreted to origm&tom immediately beneath the Coastal

Plain. Layer 2 (L2) is interpreted to originaterfr pre-Triassic basement. Apparent

(app.) velocities are reported at the shot poinetxh test. True velocities are reported

where profiles could be reversed.

Table B.1. Seismic refraction velocities and etmres reported by Ackermann (1983).

Point Latitude Longitude | Velocity Elevation Elevation
(degrees) (degrees) (km/s) Base CP (m) Basement (m)

la 33.103 -80.457 5.6 -634
1b 33.134 -80.403 5.6 -606
1c 33.118 -80.434 -2200
2a 33.176 -80.27 5.7
2b 33.197 -80.253 5.1
3a 33.221 -80.174 5.2 -538 -1489
3b 33.205 -80.152 5.2 -557 -1384
4a 33.055 -80.259 5.4 -653
4b 33.011 -80.24 5.4 -702
4c 33.029 -80.249 -2490
4d 32.995 -80.234 -2240
4e 32.965 -80.223 -1300
4f 33.018 -80.242 -700
5a 33.11 -80.21 5 -620 -1671
5b 33.09 -80.199 4.7 -628 -1654
6a 33.063 -80.156 4.4 -640 -2300
6b 33.11 -80.144 4.4 -606 -2400
6C 33.006 -80.17 -1500
7a 33.152 -80.094 5.3 -570
7b 33.153 -80.082 -1645
8a 33.101 -80.066 5.2
8b 33.084 -80.064 5.2 -634
8c 33.094 -80.065 -1350
9a 33.134 -79.961 4.9 =727
9b 33.161 -79.96 4.9 -721
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Point Latitude Longitude | Velocity Elevation Elevation
(degrees) (degrees) (km/s) Base CP (m) Basement (m)

9c 33.149 -79.96 -1400
10a 32.892 -80.329 5.7 =772 -1258
10b 32.924 -80.289 5.7 =747
10c 32.901 -80.32 -1219
10d 32.921 -80.295 -1180
10e 32.908 -80.309 =775
1lla 32.91 -80.248 5.4 -749 -1286
11b 32.945 -80.21 54 =717 -1285
1lic 32.928 -80.229 -1263
11d 32.917 -80.242 -1315
1lle 32.922 -80.235 -725
12a 32.952 -80.16 -1359
12b 32.959 -80.144 -1280
12c 32.962 -80.132 -1264
13 33.022 -80.078 -1160
1l4a 33.033 -80.004 5.2 -674 -1270
14b 33.041 -80.001 -1290
14c 33.058 -79.992 -1208
15a 33.092 -79.886 6.1 -1030
15b 33.117 -79.882 6.1 -750
15c 33.11 -79.883 -840
15d 33.102 -79.884 -996
16a 33.1 -79.78 6.1 -704 -704
16b 33.056 -79.757 6.1
16¢ 33.078 -79.768 -830
16d 33.0665 -79.761 -860
17a 32.85 -80.34 55 -765 -1246
17b 32.848 -80.317 5.5 -788 -1242
18a 32.875 -80.187 5.1 -893
18b 32.885 -80.166 4.8
18c 32.894 -80.143 4.6 -882
18d 32.879 -80.18 -1534
18e 32.891 -80.152 -1597
18f 32.882 -80.169 -873
19a 32.868 -80.156 4.7 -1770
19b 32.872 -80.124 4.7 -907
19c 32.868 -80.163 -1920
19d 32.869 -80.149 -1840
19e 32.871 -80.13 -1770
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Point Latitude Longitude | Velocity Elevation Elevation
(degrees) (degrees) (km/s) Base CP (m) Basement (m)
20a 32.904 -80.098 4.8
20b 32.919 -80.091 4.8 -815
2la 32.922 -79.87 4.2 -882 -2236
21b 32.932 -79.846 4.2 -890 -2376
22a 32.838 -80.269 5.4 -881 -1410
22b 32.832 -80.239 5.4 -959
22c 32.834 -80.248 -1340
22d 32.829 -80.221 -1390
22e 32.823 -80.192 -1503
22f 32.819 -80.169 -1744
23a 32.804 -80.115 4.9 -882
23b 32.818 -80.09 4.6 -2060
23c 32.831 -80.069 4.4 -880
23d 32.814 -80.098 -1900
23e 32.821 -80.087 -2120
23f 32.828 -80.075 -2150
24a 32.68 -80.296 4.9 -905 -2060
24b 32.689 -80.27 4.3 -920 -2060
25a 32.687 -80.078 4.4 -1024
25b 32.673 -80.053 4.4 -1060
25c 32.682 -80.065 -2000

Table B.2. Seismic refraction velocities and eteves reported by Amick (1978).

. . : Estimated Estimated

Site (Iaaetgﬁedees) Izggg'rgjgf) V(ilr(r)g[)y Elevation Elevation
Base CP (m)| Basement (m)

BEQ 33.35083 -80.2305 5.75 -700 -700
GTQ 33.33333 -79.67 6 -600 -600
NHS 33.09867 -80.2062 4,75 -700 -2200
MED 33.058 -80.002 6 -1200 -1200
PMS 32.876 -80.2355 5.75 -800 -1000
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Table B.3. Seismic refraction velocities and etmres reported by Pooley (1960).

Point Latitude | Longitude| Velocity L5 | Elevation | Velocity | Elevation
(degrees)| (degrees) (km/s) L5 (m) L6 (km/s) | L6 (m)

1 31.91667 -81.35 5.36 -1237

1r 31.825 -81.3 5.36 -1466

2 32.06667| -81.3583 5.33 -1326

2r 32.02833| -81.3183 5.33 -1554

3 32.26667| -81.3667 5.61 -1207 6.46 -1423

3r 32.21667| -81.31671 5.61 -1125 6.46 -1369

4 32.54167 -81.4 5.27 -911 6.40 -2237

4r 32.53333| -81.3917 5.27 -1045 6.40 -2600

5 32.49167| -81.675 491 -914

5r 32.425 -81.6417 491 -945

6 32.2 -81.7667 5.06 -1036

6r 32.15 -81.7583 5.06 -1146

7 31.81667| -81.775 5.27 -1439

Tr 31.76667| -81.775 5.27 -1475

8 31.61667| -81.6667 5.61 -1500

8r 31.55 -81.625 5.61 -1814

9 32.30833| -81.1167 4.57 -1256

or 32.25 -81.1083 4.57 -966

10 32.59167| -80.975 4.85 -796 7.04 -3322

10r 32.525 -80.9833 4.85 -823 7.04 -3292

11 32.475 -80.625 5.79 -887

11r | 32.43333| -80.6417 5.79 -927

Table B.4. Seismic refraction velocities and etmres reported by Smith (1982).

Shot Velocity | Velocity | - Velocity Elevation | Elevation| Latitude | Longitude
Point L1 app. L1 true L2 app. L1 (m) L2 (m) | (degrees) (degrees)
(km/s) (km/s) (km/s)
LB1 5.95 55 6.25 440 2120 | 33.41217| -80.5933
LB11 5.12 6.61 410 1810 33.2825 | -80.7907
RO1 4.87 4.9 6.21 350 780 33.37067| -80.8522
RO10 5.02 6.4 280 1860 | 33.40833| -80.6772
RB1 3.96 4.5 6.3 330 1460 | 33.37083| -80.8522
RB11 5.23 -- 400 -- 33.28233| -80.7905
OB1 5.56 5.2 6.41 260 1970 | 33.43467| -80.8083
OB10 4.96 6.31 430 3070 | 33.32317| -80.5823
SB1 4.97 5 -- 270 -- 33.40883| -80.6772
SB11 5.11 - 490 - 33.32333| -80.5825
DC1 4.53 5.91 360 2490 33.323 | -80.5823
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Table B.5. Seismic refraction velocities and etmres reported by Woollard (1967).

Latitude | Longitude| Velocit Elevation
STN# | State County (degrees) (degrees) (km/s)y (m)

19 SC Chesterfield 34.69833  -79.9283 4.98 22
20 SC Marlboro 34.61 -79.74 5.79 -62
21 SC Marlboro 34.51333 -79.661)7 5.85 -88
22 SC Marlboro 34.38334 -79.64 6.28 -142
23 SC Dillon 34.325 -79.4833 5.18 -169
24 SC Dillon 34.315 -79.3 5.18 -143
25 SC Marion 34.19167  -79.451¢7 4.88 -194
26 SC Marion 34.03667  -79.366[ 5.94 -276
27 SC Marion 33.89833  -79.391¢ 5.97 -340
28 SC Williamsburg 33.75 -79.3433 5.43 -391]
29 SC Georgetown 33.60833 -79.33 5.73 -451
30 SC Georgetown 33.4466)7 -79.3333 6.83 -560
31 SC Georgetown 33.30333  -79.3617 6.77 -59p
32 SC Chesterfield 34.66333 -80.33 5.29 111
33 SC Chesterfield 34.58833 -80.2267 5.09 68
34 SC Chesterfield 34.5166)f -80.1617 6.04 -5
35 SC Darlington 34.425 -80.0933 4.97 -64
36 SC Darlington 34.31333  -79.9217 5.79 -102
37 SC Florence 34.2266fy  -79.8117 5.67 -155
38 SC Florence 34.033338  -79.7717 4.77 -235
39 SC Kershaw 34.25338 -80.6867 4.772 63
40 SC Kershaw 34.37838 -80.6133 4.82 98
41 SC Kershaw 34.27667 -80.515 4.8 26
42 SC Lee 34.20833 -80.45 6.22 -20
43 SC Lee 34.09334 -80.265 3.93 -112
44 SC Sumter 33.985 -80.12% 6.80 -235
45 SC Clarendon 33.83338  -79.9333 6.34 -308
46 SC Clarendon 33.6 -80.2833 5.43 -339
47 SC Lexington 33.985 -81.055 5.79 48
48 SC Lexington 33.89 -81.0467 6.10 -4
49 SC Calhoun 33.81 -80.986(7 5.94 -78
50 SC Calhoun 33.705 -80.875 6.16 -141
51 SC Calhoun 33.58667 -80.6917 4.85 -267
52 SC Orangeburg 33.45833 -80.5967 6.16 -414
53 SC Dorchester 33.26333 -80.44 5.55% -482
54 SC Orangeburg 33.36667 -80.8533 6.7V -39
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Latitude | Longitude| Velocit Elevation
STN # State County (degrees) (degrees) (km/s)y (m)
55 SC Barnwell 33.26833 -81.22 6.40 -278
56 SC Aiken 33.45333 -81.84 5.55 -15
57 SC Barnwell 33.30333 -81.636[7 5.94 -173
58 SC Barnwell 33.145 -81.605 4.83 -304
59 SC Allendale 33.03 -81.4067 5.18 -446
60 SC Allendale 32.86333 -81.4217 5.39 -669
100 GA Atkinson 31.25 -82.8833 5.15 -1244
101 GA Tift 31.48333| -83.5333 6.28 -1626
H””ib'e# GA Pierce 3138333 -82.2338  5.79 -1280
8m SC offshore 32.96667 -79 5.76 -937
9m SC offshore 32.1 -79.5333 5.64 -2035
10m SC offshore 32.333338 -79.75 6.13 -1419
11m SC Port Royal Sd 32.3 -80.75 6.07 -928
12m SC St Helena Sd 32.46667 -80.4b6 6.0 -1184
14m GA Wassau Sd 31.8917 -80.9883 5.8 -1228
15m | Ga| STCANMNES| 517 | 1175|588 | 1296
16m GA Duboy Sd 31.41667 -81.3167 5.30 -1242
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APPENDIXC —ISOPACHDATA

Interpretations of stratigraphic thickness for 8@R basins are based on wells,
and interpretations of seismic reflection and &tfoan data (Table C.1). Interpretations
of thicknesses from wells are derived from subingcthe elevation of pre-Triassic
basement from the base of the Coastal Plain (TRle Several deep wells which
bottomed in the basin were used to provide a mimrstratigraphic thickness where
other data was sparse. Stratigraphic thickness@ged from interpretations of seismic
reflection data were based on subtracting the tag-ravel time of the basin bottom
from the base of the Coastal Plain. The resulsmahron value was converted to
thickness based on an interval velocity of 4.5 knitderpretations of stratigraphic
thickness derived from seismic refraction data taen straight from the referenced
studies. Stratigraphic thickness was assumed @(be. outside the basin) where sub-
Coastal Plain velocities were > 6 km/s.

The 7 columns for Table C.1 are: 1) ID — identifica number based on the
source for the data; 2) Type — describes the typata; 3) Num. / Stn. — refers to the
well number (Num) or station (Stn) from which tineckness is derived; 4) Reference /
Line — refers to the reference for the study, erfthme of the seismic line from which
the thickness is derived; 5) Latitude — latitudehef well in decimal degrees, north of the
equator; 6) Longitude — longitude of the well ircoheal degrees, negative denotes west

of Greenwich.; 7) T — stratigraphic thickness (T)neters.

157



Table C.1. Stratigraphic thicknesses derived fveetl and seismic data.

ID Type N;tr: ! Reference/Line (Izj?atg;::gs L(ggggrlgg)e (;1)
W-B70 Well B-70 30.752 -85.607 128
W-DP161 Well DP161 31.754 -83.745 3904
W-BRN337 Well BRN-337 33.239 -81.616 495
W-GGS3447 Well GGS- 32.919 -82.636 2201
3447
W-NT29 Well N&T-29 31.728 -87.307 2
W-RIC543 Well RIC-543 33.875 -80.702 6
W-A54 Well A-54 30.336 -83.977 322
Ac-3a Refraction 3a Ackermann, 1983 33.221 -80.174 951
Ac-3b Refraction 3b Ackermann, 1983 33.20% -80.152 827
Ac-5a Refraction 5a Ackermann, 1983 33.110 -80.2101051
Ac-5b Refraction 5b Ackermann, 1983 33.09(¢ -80.1991026
Ac-6a Refraction 6a Ackermann, 1983 33.063 -80.1561660
Ac-6b Refraction 6b Ackermann, 1983 33.11(¢ -80.144 1794
Ac-10a Refraction 10a Ackermann, 1983 32.89p -89.32 486
Ac-1lla Refraction 1lla Ackermann, 1983 32.91D -89.24 537
Ac-11b Refraction 11b Ackermann, 1983 32.945 -80.21 568
Ac-14 Refraction 14 Ackermann, 1983 33.033 -80.004 596
Ac-16a Refraction 16a Ackermann, 1983 33.10P -1@.78 0
Ac-17a Refraction 17a Ackermann, 1983 32.85D -80.34 481
Ac-17b Refraction 17b Ackermann, 1983 32.848 -80.31 454
Ac-21a Refraction 2la Ackermann, 1983 32.92p -19.87 1354
Ac-21b Refraction 21b Ackermann, 1983 32.932 -76.84 1486
Ac-22a Refraction 22a Ackermann, 1983 32.83B -80.26 529
Ac-25a Refraction 24a Ackermann, 1983 32.68D -80.29 1155
Ac-24b Refraction 24b Ackermann, 1983 32.689 -80.27 1140
Po-3 Refraction 3 Pooley, 1960 32.267 -81.36[7 216
Po-3r Refraction 3r Pooley, 1960 32.217 -81.317 244
Po-4 Refraction 4 Pooley, 1960 32.5472 -81.400 1826
Po-4r Refraction ar Pooley, 1960 32.533 -81.392 4155
Po-10 Refraction 10 Pooley, 1960 32.592 -80.975  72p2
Po-10r Refraction 10r Pooley, 1960 32.525 -80.983 4692
Am-NH Refraction NHS Amick, 1979 33.099 -80.206 5P
Am-ME Refraction MED Amick, 1979 33.058 -80.002 0
Am-PM Refraction PMS Amick, 1979 32.876 -80.236 200
S4-1650 Reflection 1650 SeisData-4 33.161 -80.714 8001
S4-1000 Reflection 1000 SeisData-4 32.97p -80.391 0392
S4-1150 Reflection 1150 SeisData-4 33.05¢4 -80.396 7751
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ID Type N;tr: ! Reference/Line (Izj?atg;::gs L(ggggrlgg)e (;1)
S4-1470 Reflection 1470 SeisData-4 33.11D -80.604 56 5
S4-1440 Reflection 1440 SeisData-4 33.10p -80.585 37 6
S4-1410 Reflection 1410 SeisData-4 33.098 -80.564 73 6
S8-2050 Reflection 2050 SeisData-8 32.20¢ -82.361 9452
S8-2150 Reflection 2150 SeisData-8 32.22) -82.426 6203
S8-1840 Reflection 1840 SeisData-8 32.14p -82.247 1022
S8-1400 Reflection 1400 SeisData-8 31.993 -82.003 0
S8-2950 Reflection 2950 SeisData-8 32.614 -82.617 55 8
S8-3330 Reflection 3330 SeisData-8 32.792 -82.748 8791
G19-160 Reflection 160 COCORP GA-19 32.308 -83.728 365
G19-350 Reflection 350 COCORP GA-19 32.148 -83.7132412
G19-500 Reflection 500 COCORP GA-19 32.028 -83.6973528
G19-580 Reflection 580 COCORP GA-19 31.95Y -83.6992725
G19-650 Reflection 650 COCORP GA-19 31.897 -83.7151688
G19-720 Reflection 720 COCORP GA-19 31.841 -83.7222570
G11-550 Reflection 550 COCORP GA-11 31.688 -83.9273854
G11-440 Reflection 440 COCORP GA-11 31.606 -83.8144802
G11-300 Reflection 300 COCORP GA-11 31.492 -83.87191618
G11-170 Reflection 170 COCORP GA-11 31.378 -83.8853177
G11-100 Reflection 100 COCORP GA-11 31.318 -83.87102102

F1-200 Reflection 200 COCORP FL-1 30.551 -83.224 425
F1-105 Reflection 105 COCORP FL-1 30.62¢ -83.25[7 4615
G10-200 Reflection 200 COCORP GA-10 30.618 -83.5622842
G10-370 Reflection 370 COCORP GA-10 30.719 -83.6632273
G10-520 Reflection 520 COCORP GA-10 30.844 -83.6661402
G5-1450 Reflection 1450 Petersen et al., 1984 8.9 -82.315 0
G5-1670 Reflection 1670 Petersen et al., 1984 .88 -82.103 2500
G5-900 Reflection 900 Petersen et al., 1984 33.291 -82.678 0
G5-1760 Reflection 1760 Petersen et al., 1984 2.84 -82.028 600
G5-1500 Reflection 1500 Petersen et al., 1984 .93 -82.271 0
S8A-250 Reflection 250 SeisData-8A 32.84% -82.685 6361
S8A-300 Reflection 300 SeisData-8A 32.864 -82.665 7391
S8A-503 Reflection 503 SeisData-8A 32.97( -82.618 0
G19-100 Reflection 100 COCORP GA-19 32.357 -83.711 0
G19-50 Reflection 50 COCORP GA-19 32.395 -83.733 0
S4-2000 Reflection 2000 SeisData-4 33.291 -80.879 0
S8-3500 Reflection 3500 SeisData-8 32.888 -82.786 0
S8-2600 Reflection 2600 SeisData-8 32.411 -82.608 0
S8-2400 Reflection 2400 SeisData-8 32.304 -82.550 17 8
S8-2500 Reflection 2500 SeisData-8 32.358 -82.580 0
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ID Type N;tr: / Reference/ Line (Izj?atg;::g; L(ggggrlgg)e (;1)
G8-150 Reflection 150 COCORP GA8 32.70¢ 81992 D
S8-4100 Reflection 4100 SeisData-8 33.20p -82.888

SRS3-701 |  Reflection 701 | SRS3 Igggmorac"i’ 33235 | -81.581 | 1600
SRS3-401 |  Reflection a01 | SRS3 Igggmorac"i’ 33214 | -81.550 | 2200
SRS3-101 |  Reflection 101 | SRS3 Igggmorac"i’ 33195 | -81.518 | 1200
SRS7x-1800,  Reflection 1800 | SR> 075’)‘1‘995 33151 | -81.631 | 202
SRS7x-2091|  Reflection 2001 | [ SRS c7|2X1595i 33123 | -81.596 | 900
W-B10 well B-10 28.830 | -82.807| O
W-B13 well B-13 30207 | -82.600] 0
W-B14 well B-14 30273 | -82.606] O
W-B17 well B-17 30247 | -81.954]| 0
W-B18 well B-18 30231 | -82.019| 0
W-B19 well B-19 30391 | -81.851| O
W-B30 well B-30 20857 | -83.021| O
W-B35 well B-35 20092 | -82918| 0
W-B4 well B-4 30112 | -82.089| 0
W-B40 well B-40 30.648 | -81.600| O
W-B55 well B-55 29.055 | -81.393| 0O
W-B56 well B-56 20852 | -81457| 0
W-B58 well B-58 30282 | -83117| O
W-B59 well B-59 30233 | -83.047| 0
W-B60 well B-60 30232 | -83.700] 0
W-B63 well B-63 30.042 | -82522| 0
W-B64 well B-64 30.097 | -82427] 0
W-B9 well B-9 28974 | -82648| O
WEOST Well el 30619 | -80.300 | 0O
WS well PP 30.852 | -81.858 | O
WEeS well P 30.843 | -81.735| 0
W-GGS-144 well GGS-144 30.929|  -82.79d d
W-GGS-150 well GGS-15( 30.615|  -82.784 d
W-GGS-158 well GGS-158 30.739]  -82.921 d
W-GGS-166 well GGS-166 30.683]  -82.874 d
W-GGS-169 well GGS-169 30.693]  -82.684 d
W-GGS-189 well GGS-189 30.758|  -82.911 d
W-GGS-481 well GGS-481 30.856|  -82.724 d
W-GGS-876 well GGS-876 30.792]  -81.994 d
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ID Type N;tr: / Reference/ Line (Izj?atg;::g; L(ggggrlgg)e (;1)
W-N&T-10 Well N&T-10 32.722 -88.205 0
W-N&T-11 Well N&T-11 32.507 -87.998 0
W-N&T-12 Well N&T-12 32.390 -87.867 0
W-N&T-48 Well N&T-48 31.004 -85.339 0
W-N&T-6 Well N&T-6 32.822 -88.199 0
W-N&T-9 Well N&T-9 32.715 -87.958 0

W'TR11005' Well TR 1005' 30.993 -80.244 0
W-B-67 Well B-67 30.783 -86.351 0
W-B-71 Well B-71 30.469 -85.769 0
W-B-72 Well B-72 30.543 -85.790 0
W-A-53 Well A-53 30.844 -85.360 0
W-A-73 Well A-73 31.167 -85.067 0
W-A-62 Well A-62 30.439 -83.348 0
W-A-63 Well A-63 30.354 -83.232 0
W-A-57 Well A-57 30.125 -83.237 0
W-A-56 Well A-56 30.010 -83.276 0
W-A-58 Well A-58 29.938 -83.077 0
W-A-55 Well A-55 29.952 -82.946 0
W-A-49 Well A-49 29.804 -82.943 0
W-A-48 Well A-48 29.742 -83.280 0
W-A-47 Well A-47 29.553 -83.235 0
W-A-59 Well A-59 29.180 -83.000 0
W-A-60 Well A-60 29.083 -82.621 0
W-A-61 Well A-61 29.224 -82.637 0
W-A-50 Well A-50 29.710 -82.786 0
W-A-51 Well A-51 29.813 -82.754 0
W-A-69 Well A-69 30.020 -82.844 0
W-A-70 Well A-70 30.074 -82.828 0
W-A-71 Well A-71 30.297 -82.807 0
W-A-44 Well A-44 30.112 -82.700 0
W-A-42 Well A-42 30.490 -82.588 0
W-A-39 Well A-39 30.490 -82.310 0
W-A-67 Well A-67 30.764 -81.934 0
W-A-41 Well A-41 30.021 -81.796 0
W-A-40 Well A-40 29.978 -82.279 0
W-A-37 Well A-37 29.847 -82.399 0
W-A-36 Well A-36 29.780 -82.474 0
W-A-38 Well A-38 29.696 -82.152 0
W-A-68 Well A-68 29.702 -81.828 0
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ID Type N;tr: / Reference/ Line (Izj?atg;::g; L(ggggrlgg)e (;1)
W-A-64 Well A-64 29.334 -82.251 0
W-A-65 Well A-65 29.114 -82.282 0
W-A-66 Well A-66 29.263 -82.054 0
Wﬁ’fSS' Well ?fj; 31.171 -85.074 0

W-GGS-121 Well GGS-121 31.172 -85.074 Q
W-ALL-357 Well ALL-357 33.113 -81.506 0
W-DP39 Well DP39 32.200 -84.033 0
W-GGS-131 Well GGS-131 33.238 -81.923 Q
W-GGS-193 Well GGS-193 32.440 -83.817 Q
W-GGS-194 Well GGS-194 32.401 -83.733 Q
W-GGS-223 Well GGS-223 32.990 -83.004 Q
W-GGS-341 Well GGS-341 32.245 -84.799 Q
Wéffgs' Well 24?3% 32.955 -82.638 0
W-GGS-357 Well GGS-357 32.780 -83.637
W-GGS-361 Well GGS-361 32.780 -83.637
Wé%;gs' Well (;’?5%' 33.230 -81.879 0
Wé(;ng' Well 2?984- 33.178 -81.786 0
W-GGS-476 Well GGS-476 32.286 -84.463 Q
W-GGS-7 Wwell GGS-7 32.716 -83.699 0
W-GGS-730 Well GGS-73( 32.389 -82.54( Q
W-GGS-789 Well GGS-78¢ 32.361 -82.474 Q
W-LEE-75 Well LEE-75 34.203 -80.174 0
W-LEX-844 Well LEX-844 33.746 -81.108 0
W-N&T-13 Well N&T-13 32.424 -87.548 0
W-N&T-14 Well N&T-14 32.217 -87.635 0
W-N&T-15 Well N&T-15 32.212 -87.481 0
W-N&T-16 Well N&T-16 32.186 -87.443 0
W-N&T-17 Well N&T-17 31.957 -87.804 0
W-N&T-20 Well N&T-20 32.020 -88.420 0
W-N&T-23 Well N&T-23 32.117 -87.128 0
W-N&T-24 Well N&T-24 32.106 -87.292 0
W-N&T-26 Well N&T-26 31.970 -87.091 0
W-N&T-27 Well N&T-27 31.925 -87.321 0
W-N&T-28 Well N&T-28 31.862 -87.751 0
W-N&T-30 Well N&T-30 31.618 -87.352 0
W-N&T-31 Well N&T-31 31.539 -87.582 0
W-N&T-32 Well N&T-32 31.328 -87.524 0
W-N&T-40 Well N&T-40 32.253 -86.400 0
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Num. /

Latitude

Longitude

ID Type Stn. Reference/ Line (degrees) (degrees) (m)
W-N&T-42 well N&T-42 32201 | -85887| O
W-N&T-43 well N&T-43 32188 | -85895| O
W-N&T-45 well N&T-45 31.845 | -85984| O
W-N&T-46 well N&T-46 31624 | -86122| O
W-BRN-888 well BRN-888 33203 | -81.530] 0
W-BRN-890 well BRN-890 33252 | -81.620] 0
W-BRN-891 well BRN-891 33203 | -8L.701 0
W-BRN-336 well BRN-336 33281 | -81.648] 0
W-AIK-688 well AIK-688 33279 | -81.658| O
W-AIK-603 well AIK-603 33285 | -81.650 | O
W-AIK-595 well AIK-595 33276 | -81.670| O
W-AIK-593 well AIK-593 33287 | -81.652| O
W-AIK-596 well AIK-596 33206 | -81.671| O
W-AIK-637 well AIK-637 33200 | -81.657 | O
W-AIK-690 well AIK-690 33320 | -81.731| O
W-AIK-614 well AlK-614 33333 | -81598 | O
W-AIK-687 well AIK-687 33277 | -81.737| O
W-AIK-689 well AIK-689 33327 | -81.743| O
W-AIK-465 well AIK-465 33286 | -81.664| O
W-AIK-59 well AIK-59 33642 | -81321| O
W-ALL-348 well ALL-348 33.025 | -81.385| O

W-B-21 well B-21 29.754 | -85.255| 0
W-B-23 well B-23 30171 | -85373| 0
W-B-3 well B-3 30376 | -85940| 0
W-B-37 well B-37 30133 | -84.863| O
W-B-54 well B-54 29513 | -81.569| 0O
W-B-66 well B-66 30.399 | -86.292| 0
W-BRN-239 well BRN-239 33.437 | -81.237] 0
W-GGS-107 well GGS-107 31.267]  -82.95( d
W-GGS-119 well GGS-11d 31.396|  -82.071 d
Wﬁ’g?s' Well ?5987' 31.374 -81.567 0
W-GGS-153 well GGS-153 31.042]  -81.88( d
W ses: well oo 32258 | -83289| O
oS well oo 31518 | -81873| 0
WSS well o 31548 | -81726 | 0
W-GGS-338 well GGS-338 30.783|  -82.439
W-GGS-363 well GGS-363 31.689|  -81.347
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Num. / . Latitude | Longitude T
ID Type Stn. Reference/ Line (degrees) (degrees) (m)
W-GGS- GGS-

3639 well 2679 31.500 -81.747 0
W-GGS-468 well GGS-468 31.713 -82.894 Q
W-GGS-509 well GGS-50d 31.717 -82.896 d
W-GGS-651 well GGS-651 31.520 -81.684 d
W-GGS-719 well GGS-71d 31.246 -81.633 d
W-GGS-94 well GGS-94 32.957 -82.808 0
W-KER-66 well KER-66 34.416 -80.329 0
W-MRN-78 well MRN-78 33.862 -79.331 0
W-N&T-35 well N&T-35 31.208 -87.525 0
W-N&T-37 well N&T-37 31.311 -87.213 0
W-N&T-38 well N&T-38 31.192 -86.950 0
W-N&T-41 well N&T-41 32.256 -86.298 0
W-N&T-47 well N&T-47 31.309 -85.178 0
W-RIC-432 well RIC-432 33.894 -80.722 0
W-N&T-33 well N&T-33 31.271 -87.406 0
W-N&T-34 well N&T-34 31.245 -87.472 0
W-MRN-90 well MRN-90 34.247 -79.520 0

W-A-25 well A-25 29.531 -81.706 0

W-A-19 well A-19 29.565 -81.485 0

W-A-23 well A-23 29.104 -82.008 0

W-A-26 well A-26 29.246 -81.247 0

W-GGS- GGS-

3001 well 2001 30.861 -84.886 0

Ac-15a Refraction 15a Ackermann, 1983 33.092 -79.88¢ Q
>6km/s

Ac-15b Refraction 15b Ackermann, 1983 33.117 -79.887 q
>6km/s

Ac-16b | Refraction | g Ackermann, 1983 |  33.056|  -79.757 C
>6km/s

Wo0-22 Refraction 22 Woollard, 1957 34.383 -79.640 0

>6km/s

Wo0-30 Refraction 30 Woollard, 1957 33.447| 79333 0

>6km/s

Wo-31 Refraction 31 Woollard, 1957 33.303 -79.362 0

>6km/s

Wo-34 Refraction 34 Woollard, 1957 34.517 -80.162 0

>6km/s

Wo-42 Refraction 42 Woollard, 1957 34.208 -80.450 0

>6km/s

Wo-44 Refraction 44 Woollard, 1957 33.985 -80.125 0

>6km/s

Wo-45 Refraction 45 Woollard, 1957 33.833 -79.933 0

>6km/s

Wo-48 Refraction 48 Woollard, 1957 33.890 -81.047 0

>6km/s
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Num. / . Latitude | Longitude T
ID Type Stn. Reference/ Line (degrees) (degrees) (m)
Wo-50 Refraction 50 Woollard, 1957 33.705 -80.875 0
>6km/s
Wo-52 Refraction 52 Woollard, 1957 33.458 -80.597 0
>6km/s
Wo-54 Refraction 54 Woollard, 1957 33.367 -80.853 0
>6km/s
Wo-55 Refraction 55 Woollard, 1957 33.268 -81.220 0
>6km/s
Wo-101 Refraction 101 Woollard, 1957 31.483 -83.533 0
>6km/s

Wo-10m Refraction 10m Woollard, 1957 32.333 -79.750 0

>6km/s

Wo-11m Refraction 11m Woollard, 1957 32.300 -80.750 0

>6km/s

Wo-12m Refraction 12m Woollard, 1957 32.467 -80.450 0

>6km/s
Refraction .

AM-GTQ ks GTQ Amick, 1979 33.333 79.670 0
W-BRN-338| Well-bot Tr| BRN-338 33.204 81580 925
W-COL-241 | Well-bot Tr| coOL-241 33.015 80.929  as58
W-FLO-262 | Well-bot Tr| FLO-262 33.962 79.872 118

W-GGS- GGS-

3112 Well -bot Tr | 2 30.990 83.252 | 1124

W-GGS- GGS-

3137 Well -bot Tr | 5> 32.326 83.541 | 1214

W-GGS- GGS-

3354 Well -bot Tr | 2 32.931 82,610 | 861

W-GGS- GGS-

aanl Well -bot Tr | 2 7 32.936 -82.621 | 1384
W-GGS- GGS- )
2457 Well -bot Tr | 2> 31.759 -82.757 | 227
W-GGS-442| Well-bot Tr| GGS-442 32.018 84308 703
W-GGS-491| Well-bot Tr] GGS-491 32.301 83.480 212
W-GGS-505| Well-bot Tr| GGS-505 32.149 84.436 488

W-N&T-53 | Well-bot Tr | N&T-53 31.835 -85.464 | 387
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