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PREFACE

During 1986 - 1988 the North Carolina Geological Survey (NCGS) conducted
geologic investigations to prepare a bid to host the Superconducting Super Collider
(SSC), the World's largest atomic particle accelerator. Preparation of the State’s bid
involved many State agencies and included investigations on the geology and
geotechnical characteristics of the proposed site. The geologic information in this
open-file report is being released to make available the results of work performed by
the North Carolina Geological Survey during the SSC project.

The North Carolina proposal was among the final short list of 7 states and
finished behind the eventual winner, Texas. The United States’ Congress
subsequently stopped funding for the project, and after initial construction startup,
the project was discontinued.

Project files for the Superconducting Super Collider are stored at the North
Carolina Geological Survey office at 512 N. Salisbury Street (Archdale Building),
Raleigh, NC 27604-1148. Telephone (919) 733-2423. Core from the project are stored
at the NCGS Coastal Plain office and core storage facility at 4100 Reedy Creek Rd.,
Raleigh, NC 27607. Telephone (919) 733-7353.
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Age and Status of Faults Observed in Bedrock
at the
Proposed North Carolina Site for the Superconducting Super Collider

Faults, variously described as consequences of shearing, fracturing
and brecciation, are observed at several locations and in different rock
types within the area in North Carolina proposed for locating the super-
conducting super collider. A review of all available literature and core
logs of borings and a study of 21 thin sections of core drilled from
bedrock along the proposed route of the SSC tunnel and support facilities
indicates the following conclusions can be made concerning the age and
status of faults in that location.

Nature and Sequence of Faulting

The oldest faults are ductile shears. Literature indicates that such
faulting accompanied creation of the Virgilina synclinorium and occurs
primarily along its axis. Shearing was observed in core from one drill
hole (SC-12) in the Moriah pluton. This shear is a minor component of
a "badly broken zone". Faulting in this plutonic body is located primarily
in its border zone and has been described as autoclastic - probably
associated with intrusive activity. No other shear zones have been
documented in the proposed SSC site. Ductile shear zones have been noted
at widely spaced localities throughout the southeastern Piedmont
crystalline terrane and haye been studied intensely in nuclear power
plant site investigations. They have been interpreted to have formed
under high confining pressure and/or at elevated temperatures. Brittle
deformation exemplified by breccia and microbreccia zones followed
ductile shearing and suggests deformation under lowered pressure and/or
temperature conditions. The third type of faulting observed in bedrock
at the North Carolina proposed SSC site is simple fracturing with
relatively minor offsetting of earlier shear and breccia zones. For
example, an epidotized breccia zone offset by simple faulting is shown
in photomicrograph SC-12, 106.7'. Finally, fracturing that is simple
dilation, perhaps more properly identified as jointing, cuts all 3
earlier fault types described above. (e.g., photomicrographs, SC-12,118.5',
SC-12, 143.6' and SC-18A, 178.3').

lMcConnel, K.I. and Glover, Lynn, 1982, Age and Emplacement of the
Flat River Complex, and Eocambrian Sub-volcanic pluton near Durham, North
Carolina: G.S.A. Spec. Paper 191, p. 133-142.

2Gilbert, N.J., Brown, H.S., and Schaeffer, M.F., 1982, Structure and
Geologic History of a Part of the Charlotte Belt, South Carolina Piedmont:
Southeastern Geology, Vol. 23, p. 129-145.



Age and Status of Faults

Thin section studies conducted on core drilled from the North
Carolina proposed SSC site confirms field mapping observations and
literature conclusions that all faulting at the site occurred prior
to mid Paleozoic greenschist-rank regional metamorphism. Examination
of accompanying thin section photomicrographs will show that all
shear, breccia and simple faults have been filled in by, or served
as the locus of, the greenschist-rank metamorphic minerals quartz,
epidote, white mica and chlorite. Simple dilation or joint fractures
that cut all other types of faults are filled primarily by calcite
with minor quartz and chlorite - the somewhat '"cooler-temperature'
members of the greenschist facies group of minerals. There is no
evidence that any faulting has occurred subsequent to dilation fracture
infilling by calcite, chlorite and quartz. The general sequence of
faulting (type and age) and fault healing observed at this proposed
SSC site is similar to that noted elsewhere in the southeastern piedmont.

Ibid.
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