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ABSTRACT. Arkosic metasediments occur in several stratigraphic
positions in formations flanking the Blue Ridge anticlinorium of
central and northern Virginia, including occurrences in rocks de-
fined as the “Jefferson terrane,” which has been proposed as the
westernmost exotic terrane of the central Appalachian orogen.
Perthites with distinctive exsolution texture peculiar to granulite
terranes occur in the low-grade metasediments at all stratigraphic
levels on both sides of the anticlinorium and in the Mechum River
¥raben in its core and are identical to perthites in the local Grenvil-
ian granulite basement suite. Blue quartz, common in the basement,
is also common in the arkosic sediments. The presence of a common
suite of distinctive detrital grains in Jefferson terrane units and in

roven native North American metasedimentary rocks and basement
implies a common ﬁrovenance for all the sediments and casts doubt
on the exoticity of the Jefferson terrane.

INTRODUCTION

One of the primary objectives of modern orogenic study is to define
tectonostratigraphic terranes, interpret their origins, and reconstruct
their accretionary history (Coney, Jones, and Monger, 1980; Williams
and Hatcher, 1983). Some recent reconstructions for the central Appa-
lachians disagree about the boundary between North American native
terranes and accreted exotic terranes. Horton, Drake, and Rankin
(1989), following Rankin (1988), interpreted part of the Blue Ridge
province as an exotic terrane, called the Jefferson terrane, accreted to
North America in the Ordovician. In central Virginia (fig. 1), this
terrane consists of the upper formations of the Lynchburg Group
(metasediments), plus the Catoctin (metabasalt) and True Blue (metased-
iments) Formations (see fig. 2). What prompted Rankin (1988) to sepa-
rate the upper part of the Lynchburg Group from the lower part is the
presence of ultramafic bodies (which he considered ophiolites) in the
Ball Mountain and Charlottesville Formations (Wehr, 1985) and the
permissibility of a thrust interpretation for the lower contact of the Ball
Mountain Formation. Units of the Jefferson terrane in Virginia were
correlated with other units to the south (see Horton, Drake, and Rankin,
1989, p. 22) to constitute a major terrane in the central and southern
Appalachians.

In a contrary interpretation, Pavlides (1989) considered the Moun-
tain Run fault zone (fig. 1) to mark the western boundary of accreted
terranes at the latitude of central Virginia and regarded all the units of
the Jefferson terrane as native to North America. Wehr and Glover
(1985) also interpreted the rocks of the Jefferson terrane in Virginia as a
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native rift sequence deposited on the late Precambrian North American
margin.

Clear contact relationships document linkages between the lower
Paleozoic miogeocline, the Catocin and Swift Run Formations on the
western limb of the Blue Ridge anticlinorium, and the Blue Ridge
basement complex (Gathright, 1976; Simpson and Eriksson, 1989).
Similar linkages indicate North American affinity for the Mechum River
Formation and the lower part of the Lynchburg Group (Schwab, 1974;
Parker, 1968). The purpose of the present paper is to report petro-
graphic information from metasedimentary units of the Virginia Blue
Ridge and to discuss the significance of these data for the native versus
exogenous origin of units assigned to the Jefferson terrane. Central
Virginia is the best place to study sedimentary features in the Jefferson
terrane, because metamorphic grade there is at its lowest (greenschist
facies) and deformation is minimal (Conley, 1978), so that sedimentary
textures and structures are well preserved (Wehr, ms).

PETROGRAPHY OF ARKOSIC METASEDIMENTS

Metasandstones occur at several horizons in the Blue Ridge anticli-
norium in central Virginia: (A} in the Swift Run Formation of the
western flank (Gathright, 1976); (B) in the Mechum River Formation of
a graben within the core (Schwab, 1974); (C) in the Bunker Hill,
Thorofare Mountain, and Ball Mountain Formations of the Lynchburg
Group, and in the Swift Run Formation of the eastern flank (Wehr,
1985); and (D) in a lens of sandstone (fig. 1) near the top of the Catoctin
near Charlottesville (Nelson, 1962). Thin sections were examined from
thirty samples of metasandstone from these units, as well as three more
from the overlying True Blue Formation (fig. 1). Optical observations
were confirmed by electron-probe microanalysis of four of the samples
with a JEOL Superprobe 733.

Modal abundances of alkali feldspar, plagioclase, and lithic detrital
components in the samples studied are similar to those reported by
Wehr (ms and 1985), which plot in the continental block field of the
discrimination diagrams of Dickinson and Suczek (1979). All the sam-
ples are feldspathic with alkali feldspar more abundant than plagioclase,
with the exception of the True Blue samples and one Swift Run (western
flank) sample containing no feldspars or lithics. Excluding the True Blue

Fig. 1. Geologic map of the Blue Ridge anticlinorium and adjacent area in north-
central Virginia, compiled from Calver and others (1963), Espenshade and Clarke (1976),
Pavlides (1989), Wehr (1985), Nelson (1962), and unpublished maps of J. F. Conley,
Virginia Division of Mineral Resources. The Swift Run Formation above the Lynchburg
Grou ﬁee fig. 2), after Wehr %1985), is included with the Lynchburg Group to simplify the
map. The eastern boundary of the “Jefferson terrane”” (Horton, Drake, and Rankin, 1989)
is the Mountain Run fault zone. Its western boundary is drawn at the position of the base of
the Ball Mountain Formation (see fig. 2) and swings east near Warrenton. In the Jefferson
terrane model, the Catoctin from Warrenton northward is considered different from the
Catoctin to the southwest. o
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Fig. 2. Stratigraphy (implying only structural suﬁerposition) of the eastern flank of
the Blue Ridge anticlhinorium west of the Mountain Run fault zone in central Virginia,
adapted from Wehr (1985). The lower part of the Lynchburg Group is the Rockfish
Conglomerate toward the southwest and the Bunker Hill and Monumental Mills Forma-
tions toward the northeast. The latter two are the only part of the Lynchburg Group
occurring from Warrenton northward and are equivalent to the Fauquier Formation of
Espenshade and Clarke (1976). The Swift Run Formation of the western flank (Jonas and
Stose, 1939) and the Mechum River Formation of the core of the anticlinorium (see fig. 1)
occupy similar stratigraphic positions, at least in part, to the Lynchburg Group-Swift i‘un
Formation metasedimentary assemblage of the eastern flank (Conley, 1978).

Formation, perthite occurs in 83 percent of the samples studied and
commonly makes up 5 to 20 percent of the total alkali feldspar.

Of the perthite-bearing samples, all contain examples of grains with
an unusual exsolution texture. Albite exsolution lamellae appear as
small isolated rods and/or blebs, crystallographically aligned within the
potassium feldspar host (fig. 3A). In most of these perthites, the rods
range from about 140 x 12 to 60 x 5 micrometers. Complete variation
in length-to-width ratios occur from rods to blebs, and blebs may be
oblique cuts through the rods. In some perthite, the ratio of albite tq
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K-feldspar is such that it would be classed as mesoperthite (nearly equal
amounts of K-feldspar and albite). Small grains of epidote-clinozoisite
commonly occur along the albite lamellae (fig. 3B). In addition to the
rod/bleb perthite, 32 percent of the samples also contain perthite with
interconnected vein-like networks of albite lamellae (fig. 3C) and/or
patchy albite exsolution bodies. These were found in samples from the
Mechum River, Thorofare Mountain, Ball Mountain, and Catoctin
Formations.

The distinctive rod/bleb exsolution texture is typical of metamor-
phic and plutonic rocks that occur in granulite terranes. The rod/bleb
textures described here are identical in shape and dimension to photomi-
crographs of “rod perthite” from the Grenville suite of New York
(Alling, 1938, pl. 1E-]). Smith (1974) suggested that Alling’s “rod
perthite’”” was the same as Eskola’s (1952) “hair perthite.” Eskola stated
(p. 149) that hair perthite is one of the most specific characteristics of
granulites. He differentiated “‘hair perthite” from what he termed
“flame perthite” of typical (non-granulite) granites and syenites. The
“rod/bleb” perthite of the Blue Ridge matches Eskola’s “hair perthite,”
while the *‘vein/patch” perthite of the Blue Ridge matches his “flame
perthite.”

Yund, Ackermand, and Seifert (1980) showed that similar bleb
perthites in Finnish granulites commonly contain exsolved lamellae with
An-contents on the order of An,q, whereas typical perthites are low-An
albite. If the feldspars in the Blue Ridge metasediments are of the
granulite type, this would explain the origin of the epidote grains along
the albite lamellae, because the Paleozoic greenschist metamorphism of
the area retrograded calcic plagioclase to albite + epidote.

Another constituent common to granulite suites occurs in all the
units sampled, except the True Blue and Catoctin Formations. Quartz
with a bluish color in hand specimen occurs as scattered detrital grains.
Herz and Force (1987, p. 38) have shown that similar blue quartz
formed at temperatures >573 °C, and Best (1982, p. 397) lists blue
quartz as one of the characteristics of granulites.

The blue quartz and the rod/bleb perthite of the Blue Ridge
metasandstones clearly were not formed by in situ granulite-grade meta-
morphism, for enclosing metabasalts and metapelites contain green-
schist assemblages (Conley, 1978). The perthite and blue quartz must be
detrital, from erosion of deep-seated rocks. The suite of metasandstones
above the base of the Ball Mountain Formation (excluding the True
Blue Formation) is similar to the suite from the rest of the Blue Ridge, in
that the detritus appears to have a major granulite granitoid component
(represented by rod/bleb perthite and blue quartz) and a minor non-
granulite granitoid component (represented by vein/patch perthite).

COMPARISON WITH BLUE RIDGE BASEMENT COMPLEX

Wehr (1985) suggested that the provenance of the sandstones in the
entire Lynchburg Group and Swift Run Formation (eastern limb) was






