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PRELIMINARY TECTONOSTRATIGRAPHIC TERRANE MAP OF THE CENTRAL AND SOUTHERN APPALACHIANS
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DESCRIPTION OF MAP UNITS
MIDDLE TO EARLY MESOZOIC SEQUENCES (POST-ACCRETIONARY)

- Jurassic sequence in Mississippi salt basin

- Middle to Early Jurassic volcanic province in South Florida—Predomi-
nantly mafic hypabyssal and extrusive rocks

- Jurassic and Triassic Newark Supergroup—Rift-facies clastic sequences
(mainly red beds) containing minor mafic volcanic and intrusive rocks

- Inferred Mesozoic(?) gabbros south of Cape Fear—Coincident, circular,
positive, magnetic and gravity anomalies, delineated and interpreted by
Daniels and others (1983, figs. 11 and 12) as offshore Mesozoic(?)
gabbroic plutons. Linear trend between Cape Fear, North Carolina, and
northwest end of Blake Spur fracture zone suggests localization along
unmapped fault

POST-ACCRETIONARY PLUTONS (PRE-MESOZOIC)

- Late Paleozoic granitoids

Other stitching plutons— Occoquan pluton (p1), stitthes Potomac (dp)
and Chopawamsic (vep) terranes; Rb-Sr whole-rock isochron age is 494
+ 14 Ma (Mose and Nagel, 1982). Ellisville pluton (p2), stitches
Potomac (dp) and Chopawamsic (vcp) terranes; Rb-Sr whole-rock
isochron age is 440 + 8 Ma (Pavlides and others, 1982). Tanyard Branch
Granitic Gneiss (p3) of Baird (1989), stitches Albemarle arc (vca) and
Milton terrane (um); age undetermined but possibly related to Shelton
Formation of Henika (1977) in Milton terrane. Pacolet monzogranite
(informal name) (p4), stitches Inner Piedmont composite terrane (di) and
adjacent (Carolina or Albemarle?) volcanic arc terrane (vca); Rb-Sr whole
rock isochron age is 383 + 5 Ma (Mittwede and Fullagar, 1987)

PALEOZOIC OVERLAP SEQUENCES

Late to Middle Ordovician sequences interpreted as Taconian successor
basin deposits —Arvonia Slate (O1) overlaps Chopawamsic terrane (vcp)
and possibly Milton terrane (um); Quantico Formation (02) overlaps
Chopawamsic terrane (vcp); Peach Bottom Slate (O3) overlaps Potomac
terrane (dp). If correlation of Peach Bottom (O3) with Quantico (02) and
Arvonia (01) is correct, they collectively overstep Potomac and Cho-
pawamsic terranes

LAURENTIA (ANCESTRAL NORTH AMERICA) AND
PROBABLE RELATED TERRANES

Laurentia (undivided)—Includes Middle Proterozoic Grenvillian massifs,
rift-related Late Proterozoic clastic sedimentary and volcanic sequences,
and Paleozoic shelf and platform strata

Allochthonous Continental Slope and Rise Sequences of the Laurentian Margin
(Interpreted as Native, not Accreted Terranes)

- Hamburg terrane—Rift deposits of sandstone, conglomerate, and varie-

gated shale (Early Cambrian-Late Proterozoic); abyssal deposits and .

younger submarine fan deposits, mainly variegated shale and mudstone,
deep-water limestone, chert, basalt and mafic intrusive rocks (Early
Ordovician); and turbidites and shales (Middle Ordovician). Occurs in
Hamburg klippe and related allochthonous slices. Named by Williams and
Hatcher (1982)

Westminster terrane—Pelitic schist and phyllite containing albite porphy-
roblasts (Prettyboy Schist of Crowley, 1976, and Octoraro Phyllite) and a
unit of green and purple phyllite (ljamsville Phyllite). Interpreted as part of
rise prism deposited off Laurentian continental margin; probably correla-
tive with rocks in Hamburg terrane and higher slices of Taconic alloch-
thon in New England and New York (Drake, 1986; Drake and others,
1989). Named by Muller and others (1989).

Internal (Eastern) Massifs of Middle Proterozoic (Grenvillian)
Continental Basement and Their Cover Sequences
(Probably Native, not Accreted Terranes)

Baltimore terrane—Consists of Middle Proterozoic Baltimore Gneiss and its
cover sequence, the Cambrian and probably Ordovician Glenarm Group.
Glenarm Group includes basal, siliciclastic rocks of Setters Formation,
Cockeysville Marble, and highly pelitic Loch Raven Schist of Crowley
(1976). General lack of intrusive rocks distinguishes Baltimore Gneiss
from other Middle Proterozoic basement massifs in central Appalachians
(Drake, 1984, 1986; Drake and others, 1989)

- Sauratown terrane—Consists of Middle Proterozoic gneisses and their
nonfossiliferous cover sequences, the Sauratown Formation of Horton
and McConnell (1991) and Hogan Creek Formation of Hatcher and
others (1988). Sauratown Formation is a unit of muscovitic quartzite and
muscovite-quartz schist that nonconformably overlies Middle Proterozoic
Grassy Creek gneiss (informal name of McConnell, 1988; see also Hor-
ton and McConnell, 1991). Hogan Creek Formation is largely an alloch-
thonous unit of metagraywacke and interlayered schists containing minor
quartzite, marble, amphibolite, and sparse chlorite-anthophyllite-talc rock
(ultramafic?). Hogan Creek probably stratigraphically overlies basement
gneisses due north of Sauratown Mountain (Rankin and others, 1973),
but elsewhere relationships of Hogan Creek to other rocks of Sauratown
terrane are uncertain. Walker and others (1989) suggest, because quartz-
ite shows excessive thickness and evidence of shallow water deposition,
that the Sauratown Formation is not a distal part of the Laurentian
passive margin sequence and that it may have been deposited on a rifted
fragment of Laurentian crust. Sauratown terrane of Horton and others
(1989a) is equivalent to Sauratown Mountain terrane of Williams and
Hatcher (1982, 1983)

- Pine Mountain terrane—Middle Proterozoic charnockitic rocks and quart-
zofeldspathic gneisses overlain by miogeoclinal sedimentary cover of Pine
Mountain Group. Pine Mountain Group, about 2 km thick, consists of
aluminous and graphitic schist, orthoquartzite, and dolomitic marble
(Sears and Cook, 1984). Terrane is exposed in a series of fold nappes
within a structural window (Schamel and Bauer, 1980; Sears and Cook,
1984). Named by Williams and Hatcher (1982)

DISRUPTED TERRANES

- Jefferson terrane—Mainly gneisses (metasandstones) and schists
(metapelites) interpreted as marine deposits, with lesser but locally
abundant amounts of amphibolite (including metabasalt) and ultramafic
rocks. As named and described by Horton and others (1987, 1989a),
Rankin (1988), and Rankin and others (1989), the Jefferson terrane
occupies much of eastern Blue Ridge tectonic province from Virginia to
Alabama. Some (not all) ultramafic bodies and mafic-ultramafic com-
plexes have been interpreted to represent fragments of oceanic crust (e.g.
Shaw and Wasserburg, 1984) and the assemblage of rocks of the
Jefferson terrane as an accretionary wedge (Rankin and others, 1989).
The Jefferson terrane represents the western limit of outcrop-size ultra-
mafic bodies of probable ophiolitic origin. In fact, the western boundary of
the terrane, where no fault has been mapped, is tentatively placed at the
western limit of mapped, probable ophiolitic fragments. The accretionary
wedge is interpreted to have formed in association with an east-dipping
subduction zone, down which large volumes of oceanic (lapetan) crust
were consumed. The site of deposition of the strata of the accretionary
wedge is undetermined. It may have been east of and above the
subduction zone, possibly even outboard (east) of the lapetus spreading
ridge, and thus on the east side of the lapetus Ocean (Rankin and others,
1989); alternatively, by analogy with the Rowe and Ottauquechee zones
of New England (Stanley and Ratcliffe, 1985; Zen and others, 1986; Zen,
1989), it may have been deposited close to the slope-rise sequence of the
Laurentian margin. If the eastern site is correct, the Jefferson terrane is
exotic and its western boundary is the lapetus suture; if the western site is
correct, the Jefferson terrane is not, in the strict sense, exotic nor is its
western leading edge, in the strict sense, the lapetus suture. The northern
boundary of the Jefferson terrane is uncertain; on this map, ultramafic
rocks just south of Warrenton, Virginia, in what was mapped as the
Fauquier Formation by Furcron (1939), are interpreted to be in the
northernmost part of the Jefferson terrane (see Rankin and others, 1989).
The map portrays the structurally simplest, albeit problematic, interpreta-
tion which assumes that the Jefferson terrane includes mafic metavolcanic
rocks east of Charlottesville, Virginia (traditionally mapped as Catoctin
Formation; see Kline, 1989), along with the informally named True Blue
formation of Pavlides (1989).

- Potomac composite terrane—Stack of thrust sheets containing tectonic
and olistostromal melange complexes as well as fragments of probable
ophiolites, volcanic arcs, and submarine-fan turbidites (Drake and Mor-
gan, 1981). Includes Piney Branch Complex (ophiolite fragment), Mor-
gan Run Formation of Muller and others (1989) and Peters Creek Schist
(submarine-fan ophiolitic melanges), Mine Run Complex of Pavlides
(1989) (imbricated pelitic-matrix ophiolitic melange), Shores melange
(Brown, 1986), Piney Run Formation of Crowley (1976) (ophiolitic
melange), Annandale Group (suprafan deposit), Sykesville, Indian Run,
and Laurel (Hopson, 1964) Formations (olistostromal submarine debris
flows) and Wissahickon Formation sensu stricto (turbidite and ophiolitic
melange). Internal fragments amalgamated as composite terrane (thrust
stack) before deposition of overlapping Popes Head Formation (Drake
and Lyttle, 1981), which pre-dates Early Ordovician (Late Cambrian?)
Occoquan Granite (p1). Termed Potomac composite terrane by Drake
(1985a); part of Maryland segment equivalent to Liberty Complex of
Muller and others (1989)

Smith River terrane—Includes Bassett Formation and overlying Fork
Mountain Formation, both of Conley and Henika (1973). Bassett is
mostly gneiss containing scattered ultramafic bodies; uppermost Bassett is
amphibolite, probably métabasalt. Fork Mountain has units of schist and
gneiss, the gneiss containing melange reminiscent of Potomac terrane
(Horton and others, 1989a). Bassett and Fork Mountain Formations are
intruded by Martinsville igneous complex, which includes Leatherwood
Granite of Pegau (1932), gabbro-diorite, and norite (Conley, 1985).
Terrane occurs in fault-bounded synform within Jefferson terrane.
Amphibolite-facies metamorphism pre-dates Middle Ordovician Leather-
wood Granite (Conley, 1985; Odom and Russell, 1975), and must be
Taconian or older (Penobscottian?). Termed Smith River terrane by
Horton and others (1989a)

- Inner Piedmont composite terrane—Thrust stack containing diverse
gneisses, schists, amphibolites, and sparse ultramafic bodies. Metamor-
phic complexes include stratified metasedimentary and metavolcanic
sequences, and local melange complexes (Rast and Horton, 1989). Scat-
tered ultramafic bodies and mafic-ultramafic complexes may include frag-
ments of oceanic crust (Mittwede and others, 1987). Inner Piedmont and
Jefferson terranes, combined by Williams and Hatcher (1982, 1983) in
their extensive “Piedmont terrane”, were defined separately by Horton
and others (1989a); correlation across Brevard fault zone is uncertain

- Falls Lake terrane—Melange complex in North Carolina containing ultra-
mafic rock fragments in matrix of metagraywacke (gneiss) and pelitic
schist; possibly formed in accretionary prism (Horton and others, 1989a).
Thrust over Crabtree terrane (cc) prior to Late Paleozoic metamorphic
overprinting; structurally overlain (thrust contact?) by Albemarle volcanic
arc (vca). Named by Horton and others (1986)

- Juliette terrane—Melange complex containing abundant mafic and ultra-
mafic rock fragments in a matrix of schistose metamudstone and meta-
graywacke. Corresponds to Higgins and others’ (1989) Gladesville facies
of Juliette melange, but here interpreted more restrictively to exclude
Burks Mountain complex of Sacks and others (1989) and to reflect
northeastern termination of melange as mapped in South Carolina by
Nelson and others (1987)

POSSIBLE OCEANIC CRUSTAL REMNANTS

Bel Air-Rising Sun terrane—Includes mafic (mainly hypersthene gabbro)
and ultramafic rocks (originally dunite, peridotite, pyroxenite, and olivine
pyroxenite) of Baltimore Complex as well as Aberdeen Metagabbro as
used by Crowley (1976). Mafic and ultramafic rocks of Soldiers Delight
belt and State Line district are here assigned to Potomac composite
terrane rather than Baltimore Complex as earlier interpreted by Southwick
(1970). Baltimore Complex is structurally below James Run Formation of
Chopawamsic terrane whereas Aberdeen Metagabbro is structurally
above James Run; Aberdeen could alternatively be interpreted as sepa-
rate terrane fragment (Horton and Drake, 1986)

_ Sussex terrane—Completely covered by Coastal Plain strata in Virginia
and Maryland; distinguished mainly by NNE trending gravity high having
about 30 milligals relief (Johnson, 1973). Pattern of short wavelength
magnetic highs and lows coincident with envelope of gravity anomaly has
been termed Sussex-Curioman Bay trend (Levan and Pharr, 1963) or
Sussex-Leonardtown anomaly (Daniels and Leo, 1985). Samples recov-
ered by drilling include foliated mafic metavolcanic rocks, gabbro, meta-
diorite, phyllite, and ultramafic(?) rocks (Daniels and Leo, 1985). Large
gravity amplitude suggests that gabbro is major component of terrane
(Daniels and Leo, 1985) and mixture of rock types suggests melange
component (Horton and others, 1989a). Named as terrane by Horton
and others (1989a) and interpreted by Lefort (1989) to mark Alleghanian
“Chesapeake Bay suture.”

VOLCANIC-ARC TERRANES

- Chopawamsic terrane—Early Cambrian(?) Chopawamsic Formation and
Ta River Metamorphic Suite in Virginia and Cambrian James Run
Formation in Maryland (Pavlides, 1980, 1981). Chopawamsic Formation
is felsic to mafic metavolcanic rocks interbedded with metagraywacke and
schist-phyllite; Ta River Metamorphic Suite, east of the Chopawamsic, is
more mafic, mainly tholeiitic amphibolite with interlayered schist and
gneiss (Pavlides, 1981). James Run is a predominantly felsic metavolcanic
complex, but pillow basalts occur in Gilpins Falls Member. Alternatively,
Gilpins Falls may be part of Bel Air-Rising Sun terrane (Drake and others,
1989). Chopawamsic Formation is intruded by plagiogranite and trond-
hjemite. Chopawamsic and Potomac composite terranes are both
intruded (stitched) by Occoquan Granite (p1), suggesting Penobscottian
amalgamation (Horton and others, 1989a). Named the Chopawamsic
terrane by Williams and Hatcher (1982)

- Carolina and Albemarle volcanic arcs—Undivided.

Albemarle volcanic arc: Occurs mainly in North Carolina. Older
(700-600 Ma) partly andesitic calc-alkaline volcanic (Hyco and Virgilina
Formations) and epiclastic (Aaron Formation) sequence, folded and
faulted by Virgilina deformation (about 600 Ma), is unconformably over-
lain by younger (about 600-540 Ma) bimodal volcanic-sedimentary
sequence of Uwharrie Formation and Albemarle Group (Harris and
Glover, 1988). Metasedimentary rocks are predominantly volcanogenic
but with some continental detritus (Milton and Reinhardt, 1980). Fossils
of soft-bodied metazoans represent Late Proterozoic Ediacarian fauna
(Cloud and others, 1976; Gibson and others, 1984). Isotopic evidence in
Albemarle Group for Late Ordovician regional metamorphism suggests
Taconian accretion (Kish and others, 1979; Secor and others, 1983; Noel
and others, 1988; Horton and others, 1989a). Late Ordovician paleolat-
itude of about 22° S. suggests proximity to Laurentian margin at that time
(Vick and others, 1987; Noel and others, 1988)

Carolina volcanic arc: Includes rocks of Carolina slate belt, Charlotte
belt, and Belair belt in central South Carolina. A lower sequence of felsic
to intermediate metavolcanic rocks, mainly ash-flow tuff (Persimmon Fork
Formation) is overlain by metamudstones and metasandstones (Richtex
Formation and Asbill Pond formation used informally by Secor and
others, 1986). Upper Middle Cambrian trilobite fauna in Asbill Pond are
diagnostic of Atlantic faunal province, indicating faunal isolation from
Laurentia at that time (Secor and others, 1983, 1986). Isotopic evidence
suggests initial deformation and metamorphism at about 340-360 Ma
(Dallmeyer and others, 1986)

Boundary relationships between Carolina and Albemarle volcanic arcs
undetermined; they could be single terrane, if Carolina arc was deposited
on older basement of Albemarle arc, or separate terranes accreted to
Laurentia at different times

~ vs | Spring Hope terrane—Metavolcanic and metasedimentary sequences of
undetermined age; greenschist facies in Eastern slate belt to amphibolite
facies in Raleigh metamorphic belt. Felsic metavolcanic rocks include
crystal and lapilli tuffs; metabasalt (greenstone, amphibolite) locally amyg-
dular (Boltin and Stoddard, 1987; Farrar, 1985a). Sequences of meta-
mudstone (argillite, phyllite, and schist), metagraywacke, and minor
metaconglomerate include turbidites and reworked pyroclastic deposits
(Boltin and Stoddard, 1987; Corbitt and Spruill, 1985; Farrar, 1985a).
Felsic metavolcanic rocks yield Devonian Rb-Sr whole-rock ages and
high initial 3”Sr/%®Sr ratios, suggesting original ages were reset by middle
Paleozoic metamorphism (Fullagar and others, 1987). Named tentatively
as a terrane by Horton and others (1989a), but possibly fault block of an
adjacent volcanic arc terrane, i.e. Carolina or Albemarle volcanic arc
(vca) or Roanoke Rapids terrane (vr); stratigraphy and geologic history
poorly constrained

- Roanoke Rapids terrane—Poorly known greenschist facies and epidote-
amphibolite facies metavolcanic and volcanogenic metasedimentary
rocks exposed east of the Hollister fault zone. Includes informally named
Easonburg formation, Roanoke Rapids complex, Halifax County (mafic-
ultramafic) complex, and Rocky Mount pluton (see Farrar, 1985a,
1985b). Halifax County complex interpreted as ophiolite by Kite and
Stoddard (1984), suggesting terrane originated at least partly on oceanic
crust. Granite of Fountain pluton has a Cambrian Rb-Sr whole-rock
“scattercron age,” and silicic peralkalic composition suggesting rift-related
magmatism (Mauger and others, 1983). Terrane cooled more rapidly in
late stages of Alleghanian orogeny than terranes west of Hollister fault
(Mauger and others, 1987; Russell and others, 1985). Named tentatively
as a terrane by Horton and others (1989a), but possibly a fault block
related to Spring Hope terrane (vs)

- Charleston terrane—Greenschist-facies metavolcanic and metasedimen-
tary rocks grossly similar to rocks of other volcanic arc terranes; covered
partly by Jurassic and Triassic strata of South Georgia basin and com-
pletely by Coastal Plain sediments. Geophysically distinct from adjacent
terranes as region of broad wavelength magnetic highs; magnetic and
gravity anomalies together indicate abundant mafic rocks as well as mafic
and granitic plutons (Horton and others, 1989a). Devonian crystallization
age of Springfield monzogranite of Speer (1982) makes it one of oldest
post-metamorphic granites in southeastern U.S. Charleston terrane of
Horton and others (1989a) is equivalent to Brunswick terrane of Williams
and Hatcher (1982) and Charleston magnetic terrane of Higgins and Zietz
(1983), except for some boundary differences

CONTINENTAL CRUST OF UNDETERMINED AFFINITY

- Crabtree terrane—Mainly quartzofeldspathic gneisses interlayered with
lesser amounts of garnet-kyanite schist and aluminous graphitic mica
schist in east-central North Carolina (Horton and others, 1989a). Quart-
zofeldspathic gneisses may be felsic igneous and/or arkosic sedimentary
rocks of continental origin (Stoddard and others, 1978); schists may have
originated as muds in restricted basin (Horton and others, 1986). Rb-Sr
whole-rock isochron age of a probable plutonic gneiss unit is Devonian
(Kish and Campbell, 1986). Suite of rock units is very different from that
of Goochland terrane. Named as a terrane by Horton and others (1989a)

- Goochland terrane—In east-central Virginia, includes State Farm Gneiss of
Brown (1937), which has Rb-Sr scattercron age of 1031 + 94 Ma
(Glover and others, 1978, 1982), and overlying units of Sabot Amphib-
olite and Maidens Gneiss, both of Poland and others (1979). Maidens
Gneiss equivalent to Po River Metamorphic Suite in northern Virginia and
inferred correlative with Raleigh gneiss (informal name) of Farrar (1985a)
in North Carolina. Meta-anorthosite, as mapped by Farrar (1984), cuts
mutual contacts of State Farm Gneiss, Sabot Amphibolite, and Maidens
Gneiss. Relict granulite-facies metamorphism in State Farm and Maidens
Gneisses may be Middle Proterozoic, i.e. Grenvillian (Farrar, 1984). As
named by Farrar (1984), includes rocks of Williams and Hatcher’s (1982,
1983) State Farm terrane

Wilmington terrane— Granulite-facies assemblage of metasediméntary,
metavolcanic, and intrusive rocks unlike others in central Appalachians.
Metasedimentary rocks are layered and some may be block-in-matrix
units. Intrusive rocks such as Arden pluton (anorthositic gabbro) predom-
inantly mafic; Arden has Cambrian Rb-Sr whole-rock age (Foland and
Muessig, 1978). Granulite-facies metamorphism interpreted as Taconian
by Grauert and Wagner (1975). Paleomagnetic data suggest Wilmington
terrane was removed from Laurentia at a high paleolatitude during the
Ordovician (Rao and Van der Voo, 1980; Brown and Van der Voo,
1983); however, faulting, folding, and metamorphism may have reori-
ented poles. Horton and others (1989a) suggest amalgamation to Cho-
pawamsic (vep) and Potomac (dp) terranes during the Taconian and/or
Penobscottian events. Named as terrane by Horton and others (1989a)

MISCELLANEOUS INVESTIGATIONS SERIES
MAP 1-2163
Explanatory pamphlet accompanies map

METAMORPHIC COMPLEXES OF UNDETERMINED AFFINITY

- Gaffney terrane—Equivalent to Blacksburg Formation; mainly nonfossilif-
erous pelitic schist and phyllite, commonly graphitic, with interlayered
quartzite, marble, calc-silicate rock, and amphibolite (Horton, 1984;
Horton and others, 1989a). Some schists probably represent metamor-
phosed turbidites (Supplee, 1986); amphibolites having basaltic compo-
sitions may be sills or flows. Named Gaffney terrane by Horton and others
(1989a); age and tectonic affinity undetermined

- Hatteras terrane—Metamorphic complex containing abundant plutonic
rocks in easternmost North Carolina; completely covered by Coastal
Plain sediments. Samples recovered by drilling include amphibolite-facies
metamorphic rocks (5 wells; amphibolite and tonalitic gneiss in southern
part to staurolite-mica schist in northern part) and plutonic rocks ranging
from granite (14 wells) to diorite (6 wells), according to Daniels and Leo
(1985). Granites have Late Proterozoic (Pan-African or Avalonian?) Rb-
Sr whole-rock ages of 583 to 685 Ma (Denison and others, 1967; Russell
and others, 1981). Characterized by higher amplitude magnetic anoma-
lies than Charleston terrane (vch) (Rankin and others, in press, a), but
magnetically similar to Roanoke Rapids (vr) and Spring Hope (vs) ter-
ranes; northwest boundary on map interpolated between drill holes.
Named as terrane by Daniels and Leo (1985)

Milton terrane—Interlayered mafic and felsic gneisses and mincr pelitic
schists commonly assigned to Milton belt (North Carolina Geological
Survey, 1985) or northern Charlotte belt (Tobisch and Glover, 1969,
1971). Felsic gneiss has U-Pb zircon age of 740 Ma (Glover and others,
1971). Intruded by Shelton Granite Gneiss (Jonas, 1932; equivalent to
Shelton Formation of Henika, 1977) either during or after nappe
emplacement (Henika, 1980); Shelton has Rb-Sr whole rock age of 429
+ 7 Ma (Kish, 1983). Named as a terrane by Horton and others (1989a)

- Savannah River terrane—Migmatite complex containing lenses and pods
of sillimanite schist, amphibolite, serpentinite, leucocratic paragneiss, and
quartzite in a predominant matrix of biotite-amphibole paragneiss; calc-
silicate nodules (garnet-plagioclase-epidote-diopside simplectite) volumet-
rically minor but widespread (Maher and others, 1991). Rock units are
disrupted and lack stratigraphic continuity (Maher and others, 1991).
Terrane includes Burks Mountain complex of Sacks and others (1989),
which comprises two zones of abundant, variably altered mafic and
ultramafic pods. Relict textures and geochemistry of ultramafic and mafic
rocks indicate derivation from harzburgite tectonite, olivine-plagioclase
cumulate (wehrlite and olivine pyroxenite), pyroxene-plagioclase cumu-
late (gabbro and anorthositic ‘gabbro), and mafic metavolcanic rock
(Sacks and others, 1989). Occurs within core of Kiokee metamorphic
belt, South Carolina and Georgia; named as a terrane by Maher and
others (1991)

Uchee terrane—Metamorphic complex of paragneiss, amphibolite, migma-
tite, and granitoid gneiss (Hanley, 1986). Discordant U-Pb zircon and
Rb-Sr whole rock ages of Phenix City Gneiss of Bentley and Neathery
(1970) are Late Proterozoic to Early Cambrian (Russell, 1985)

SUWANNEE TERRANE

(As used by Horton and others (1987, 1989a) and Thomas and others (1989a, 1989b);
equivalent to Tallahassee-Suwannee terrane of Williams and Hatcher (1982) except for
boundary differences. Subdivisions are shown because of possible correlations with rocks
presently exposed in West Africa)

Middle Devonian to Lower Ordovician sedimentary rocks—Similar strat-
igraphic sequences and fauna suggest correlation with Bové basin in
Senegal and Guinea (Chowns and Williams, 1983; Villeneuve, 1984)

1 \-¢272-| Cambrian Osceola Granite—Similar petrographic characteristics and 530
Ma crystallization ages suggest correlation with Coya Granite in Guinea
(Dallmeyer and others, 1987)

- Early Cambrian and Late Proterozoic volcanic-plutonic complex—Pre-
dominantly felsic and calc-alkaline. Dallmeyer (1988) suggests correlation
with metamorphosed Pan-African calc-alkaline igneous complexes along
western segments of Mauritanide and Bassaride orogens, West Africa

- St. Lucie Metamorphic Complex of Thomas and others (1989a,
1989b) —Amphibolite facies; similar rock types and post-metamorphic
cooling histories suggest correlation with northern part of Rokelide oro-
gen in Sierra Leone (Dallmeyer, 1988)

ROCKS OF UNDETERMINED AFFINITY NEAR SUWANNEE SUTURE

- Igneous complex in southern Alabama—Suite of contrasting igneous
rocks (granite or granophyre, diabase and/or basalt, volcanic agglomerate,
and rhyolite) and serpentinite near Brunswick (Altamaha) magnetic low.
Equivalent, except for additional volcanic component, to South Alabama
Intrusive Complex as used by Guthrie (1989). Predominantly granophyre
and diabase of undetermined age; serpentinite recovered in one well
(mostly antigorite; Neathery and Thomas, 1975). Granophyre commonly
well foliated; locally mylonitic, cataclastic, and chloritized (Guthrie and
Raymond, in press). Neathery and Thomas (1975) reported conventional
whole-rock K-Ar dates of 334 Ma for “pink granite” (granophyre) and 267
Ma for “basalt” (diabase?). Our terrane map, following Thomas and
others (1989a, 1989b) includes volcanic agglomerate and rhyolite in
igneous complex. Thomas and others interpret this igneous complex to
represent a magmatic arc accreted along Suwannee suture before or
during late Paleozoic oceanic closure. This contrasts with Guthrie and
Raymond (in press) who propose an Early Jurassic age for the entire
igneous complex because constituent diabases resemble Early Mesozoic
diabases widely exposed in eastern North America

Quartzofeldsparhic gneiss and mylonite— Variably mylonitic quartzofeld-
spathic gneisses; individual samples from wells described by Neathery
and Thomas (1975) and Guthrie and Raymond (in press). Biotite from a
garnet-biotite two-feldspar gneiss in Monroe County, Alabama, has an
40Ar/3%Ar plateau age of 298 Ma (Dallmeyer 1989c)

ROCKS OF UNDETERMINED AFFINITY IN WIGGINS UPLIFT

Wiggins terrane—Metamorphic complex containing biotite two-feldspar
gneiss, amphibolite, and variably deformed biotite bearing granite (locally
mylonitic); described by Harrelson and Bicker (1979) and Dallmeyer
(1989c¢). “°Ar/*°Ar plateau ages of hornblende and biotite are 300-310
Ma, indicating rapid cooling after late Paleozoic regional metamorphism
(Dallmeyer, 1989¢c). Named Wiggins terrane by Thomas (1989b), who
also included adjacent phyllite unit (wp)

- Phyllite— Chlorite-sericite-quartz phyllite, quartz sericite phyllonite, and
granite mylonite. Terrane affiliation is undetermined. Included by Thomas
(1989b) in Wiggins terrane, but Guthrie and Raymond (in press) suggest
affinity with Suwannee terrane. Mylonitic fabrics (Guthrie and Raymond,
in press) and late Paleozoic “°Ar/*Ar whole-rock phyllite ages suggest “a
late Paleozoic setting within the Laurentia-Gondwana collision zone”
(Dallmeyer, 1989c, p. 812)

ROCKS OF UNDETERMINED AFFINITY NEAR CHESAPEAKE BAY

ch Chesapeake block—Region of sparse data east of “Chesapeake Bay
suture” of Lefort (1989, Fig. 46 and p. 110) and beneath Atlantic Coastal
Plain sediments. Samples recovered by drilling are mainly greenschist-
facies metamorphic rocks: argillite, chloritic schist, phyllitic metavolcanic
rock, and serpentinized gabbro; granitic plutons also are present. Terrane
affinity uncertain; possibilities include “an extension of the Mauritanides
onto the North American plate” (Lefort, 1989, p. 102) or northern
extensions of the Roanoke Rapids (vr) and Hatteras (uh) terranes

GRAVITY ANOMALIES ON DELMARVA PENINSULA

Probable mafic complexes—Indicated by coincident positive gravity and
magnetic anomalies; may represent outliers of Bel Air-Rising Sun terrane
(ob), Wilmington terrane (cw), or mafic plutons

- Linear gravity high associated with migmatitic gneiss—Daniels and Leo
(1985) noted geophysical similarity to Goochland terrane (cg) and
suggested possible correlation. Steep gradient on southeast flank suggests
fault boundary. Gneiss described by Southwick (1964)

- Broad gravity low—Northeast-trending with relatively featureless magnetic
field; interpreted by Daniels and Leo (1985) as predominantly granitic
terrane. Possibly correlative with Roanoke Rapids terrane (vr) or Hatteras
terrane (uh); occurs on northern flank of Chesapeake block

EXPLANATION OF MAP SYMBOLS

Following symbols are dashed where concealed by Coastal-Plain sediments
Contact

MESOZOIC STRUCTURAL FEATURES

1111 Mesozoic normal fault—Hachures on downthrown side (latest movement is
post-accretionary)

—N

Basement hinge zone—After Klitgord and others (1988b, Plate 2C and
text); zone where pre-Late Jurassic basement abruptly deepens seaward
from about 2—4 km to more than 8 km; forms landward edge of marginal
sedimentary basins

Oceanic fracture zone—After Klitgord and others (1988b, Plate 2C and
text); seismic basement and moho discontinuity approximately orthogonal
to present continental margin. Bahamas fracture zone modified to fit
Florida subsurface geology (Chowns and Williams, 1983; Arthur, 1988,
Thomas and others, 1989b)

—F

PALEOZOIC TERRANE BOUNDARIES AND SELECTED FAULTS
4A—A_A_A Thrust fault—Sawteeth on upper plate

el

——=—— Strike-slip fault—Showing relative horizontal movement

— ! Paleozoic normal fault—Bar and ball on downthrown side

Fault—Sense of movement uncertain

BRUNSWICK (ALTAMAHA) AND EAST COAST MAGNETIC ANOMALIES

After Zietz (1982) and Zietz and Gilbert (1980, 1981); selected anomalies indicating total
intensity of magnetic field relative to arbitrary datum

C:j) Magnetic low—Less than 600 nanoteslas

Magnetic high—Greater than 1,000 nanoteslas
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