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Abstract

The Wadesboro sub-basin, which together with the Sanford and Durham sub-basins comprise the
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Magnetic mineral analysis using a Frantz magnetic barrier separator has been used to test the linkage
hypothesis. This method classifies mineral assemblages on the basis of their magnetic properties. In
this study we examined separates of clastic sediments that range from 125 ym to 250 ym in diameter
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CZbg: Biotite Gneiss and Schist (Cambrian/Late Proterozoic); Biotite Gneiss
and Schist - inequigranular, locally abundant potassic feldspar and garnet;

interlayered and gradational with calc-silicate rock, sillimanite-mica schist, mica

schist, and amphibolite. Contains small masses of granitic rock.

CZzfv2: Cid Formation; Felsic Metavolcanic Rock (Cambrian/Late Proterozoic);
Felsic Metavolcanic Rock - metamorphosed dacitic to rhyolitic flows and
tuffs, light gray to greenish gray; interbedded with mafic and intermediate
metavolcanic rock, meta-argillite, and metamudstone.

CZmd: Metamudstone and Meta-Argillite (Cambrian/Late Proterozoic);
Metamudstone and Meta-Argillite - bedding plane and axial-planar cleavage
common; interbedded with metasandstone, meta-conglomerate, and
metavolcanic rock.

CZmd83: Floyd Church Formation; Metamudstone and Meta-Argillite
(Cambrian/Late Proterozoic); Metamudstone and Meta-Argillite - thin to thick
bedded; bedding plane and axial-planar cleavage common; interbedded with
metasandstone, metaconglomerate, and metavolcanic rock.

CZph: Phyllite and Schist (Cambrian/Late Proterozoic); Phyllite and Schist -
minor biotite and pyrite; includes phyllonite, sheared fine-grained
metasediment and metavolcanic rock.

PPg: Granitic Rock (Permian/Pennsylvanian); Granitic Rock (265-325 my) -
megacrystic to equigranular. Castalia, Lillington, Medoc Mountain, Sims,
Contentnea Creek (?), and Elm City (?) intrusives.

PPgb: Pee Dee Gabbro (Pennsylvanian); Pee Dee Gabbro (314 my) - dark
gray to black, medium to fine grained, massive.

TRc: Newark Supergroup, Chatham Group; Chatham Group, Undivided
(Triassic). Chatham Group, Undivided - conglomerate, fanglomerate,
sandstone, and mudstone.

Km: Middendorf Formation (Cretaceous); Middendorf Formation - sand,
sandstone, and mudstone, gray to pale gray with an orange cast, mottled;
clay balls and iron-cemented concretions common, beds laterally
discontinuous, cross-bedding common.

Tt: Terrace Deposits and Upland Sediment (Tertiary); Terrace Deposits and
Upland Sediment - gravel, clayey sand, and sand, minor iron-oxide cemented
sandstone.

Location of the Wadesboro subbasin, Deep Rive basin, in the eastern Piedmont of North Carolina. A) Reconstruction of Pangea for the middle Norian showing the zone of
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Methods

25 fine grained sandstones were selected from across the basin (perpendicular
to strike) to investigate changes in magnetic mineral assemblages up section.
The indurated fine sandstone sedimentary rocks were disaggregated with a rock
crusher, mortar and pestle, and sieved to isolate discrete grains ranging in size
from 125-250 ym. This fine sand fraction was separated using a Frantz Magnetic
Barrier Separator oriented with a side slope of 20° and a forward tilt of 25° to
identify 4 ferromagnetic mineral facies identified by Rosenblum (1958). Facies 1
( >1.50 amp flux): Non-magnetic minerals including quartz, feldspar, and calcite;
Facies 2 (0.40 amp flux): strongly magnetic minerals including magnetite, garnet,
iImenite, hematite, and olivine; Facies 3 (0.80 amp flux): moderately magnetic
minerals including biotite, hornblende, augite, and chlorite; and Facies 4 (1.50
amp flux): weakly magnetic minerals including muscovite, orthopyroxene, and
tourmaline (Rosenblum 1958). Petrographic analysis of the separated mineral
facies generally agreed with the ferromagnetic mineral facies identified by
Rosenblum (1958). Whole rock samples of the 25 fine grained sandstone were
powdered for X-ray Diffraction analysis using a Rigaku MiniFlex XRD instrument
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Model for the Linkage of Isolated Basins

Model for the growth of a basin
complex containing two border
fault segments proposed by
Schlische (1993) showing map

view and cross section of three
stages of basin development. 1)

Early isolated basins 2) merge as
the fault tips propagate along
strike and 3) synrift sediments are
deposited across basin.

that lies unconformably on the western border fault system. The border fault
system of the Sanford subbasin is dominated by biotite gneiss and other
amphibolite facies metamorphics. The absence of the amphibolite facies
mineral kyanite in the oldest units of the Wadesboro and its presence in
younger, synrift sedimentary rocks may be evidence of this linkage.

Conclusions

It is likely that both diagenesis and an evolving source area have contributed to
the changing mineralogical landscape of the Wadesboro subbasin through time.
Future quantitative provenance analysis would be greatly benefited from trace
element and geochemical analysis described in Weltje and Eynatten (2004).
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