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Alluvium: Stratified, unconsolidated, gray to grayish-
yellow sand, silt, and local gravels

QUATERNARY
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Diabase dike: dark-gray, medium-grained diabase.

TRIASSIC

—\ '

Metabasalt dike: dark, grayish-green metabasalt.

PRECAMBRIAN

Amphibolite dike: medium- to dark-gray, actinolite-
rich amphibolite. Exposed (blue line), covered

(gray line)

Felsite dike: light-gray felsic igneous rocks.

Mechum River Formation: light-gray to grayish-
brown arkosic sandstone and conglomerate. Local
occurrences of boulder-sized clasts.

Robertson River Formation: p€rr, light-gray to
pinkish-gray biotite, hornblende-biotite, magnetite,
and alkali granitic rocks, mf, light- to dark-gray,
magnetite-and biotite-bearing felsite.

Precambrian Rocks
(Uncertain relative age)

Biotite gneiss: Biotite-and hornblende-bearing granit-
oid, porphyritic, and gneissic rocks of quariz monzo-
nite, quartz diorite, and granodiorite composition.

Leucogranite: Medium-grained, pinkish-gray to light-
gray leucogranite containing moderate yellowish-
brown quartz platelets.
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Coarse leucogneiss: Coarse-grained, pinkish-gray to
greenish-gray, biotite-bearing quartz monzonite gneiss
with quartz-feldspar megacrysts.

Migmatitic gneiss: In¢imately associated medium-
grained leucogranite, coarse leucocratic quartz mon-

zonite gneiss, and light- to medium-gray, finely
banded biotite-bearing granodiorite gneiss.

Augen-bearing gneiss: light- to dark-gray quartz

nite gneiss.

e

Fine-grained gneiss: Light-gray to greenish-gray,
biotite-bearing quartz monzonite gneiss.

STRATIGRAPHY

The rocks in the Massies Corner quadrangle lie in the
core of the northeastward-plunging Blue Ridge an-
ticlinorium and consist of plutonic igneous,
metamorphic and metasedimentary rocks and un-
consolidated alluvial sediments. The area is underlain
largely by a complex of gneisses and granitic rocks of
Precambrian age which are assigned to the Flint Hill
Gneiss and Robertson River Formation and to units
which are informally named fine-grained gneiss, augen-
bearing gneiss, migmatitic gneiss, coarse leucogneiss,
leucogranite and biotite gneiss. The stratigraphic
relationships among some of these units are uncertain
because many contacts are gradational or covered.

The fine-grained gneiss is believed to be the oldest
rock in the quadrangle and appears to be the country
rock of the intrusive coarse leucogneiss. The coarse
leucogneiss also intrudes the migmatitic gneiss and is
itself intruded by the leucogranite and a magnetite-rich
granite of the Robertson River Formation. The
Robertson River Formation is the youngest of the large
intrusive bodies in the area and intrudes the augen-
bearing gneiss and biotite gneiss as well as the coarse
leucogneiss. The Robertson River Formation is in fault
contact with the Mechum River Formation, the coarse
leucogneiss and augen-bearing gneiss. Metasedimentary
rocks of the Precambrian(?) Mechum River Formation
generally overlie the augen-bearing gneiss un-
conformably, but in places the two units are in fault
contact.

Fine-Grained Gneiss

Fine-grained gneiss occurs in two small bodies which
underlie an aggregate area of about one-half square mile
(1.3 sq. km) east and southeast of Lake Mosby. The
rock is characterized by interlayered dark and light
bands 1 to 2 mm wide. The color variation is due to the
relative abundance of biotite. Weathered exposures are
greenish-gray; fresher surfaces are light gray and
commonly tinted pink. Banding is generally less distinct

microperthite (29 percent), and plagioclase (23 percent).
The plagioclase is saussuritized calcic oligoclase with
albite twinning. Green biotite, commonly rutilated,
makes up about 5 percent of the rock. Ilmenite,
surrounded by rims of sphene-leucoxene, is a common
accessory and zircon occurs in trace amounts.

The two bodies of fine-grained gneiss lie entirely
within the coarse leucogneiss. It is inferred that the fine-
grained gneiss is a remnant of the country rock that was

sphene. The rock is high in cerium, neodymium, lan-
thanum, and yttrium, but contains no detectable
thorium. On the west side of State Road 729, 2 miles
(3.2 km) south of Ben Venue, a granitic dike, 12 inches
(30 cm) wide, cuts the augen-bearing gneiss. The dike is
significantly higher in rare-earth elements than the
surrounding gneiss, but has no detectable thorium. The
gneiss, however, contains 40 ppm thorium.

Rare-earth elements and thorium occur together at
Red Oak Mountain, which is located about 5 miles (8
km) southwest of Laurel Mills (Halladay, 1978). The
elements are in pegmatite, quartz-magnetite-apatite
rock, and residual nodules of metamict minerals in soil
and saprolite.

The augen-bearing gneiss is in gradational contact
with the Flint Hill Gneiss. It is faulted against the
Robertson River Formation, for a short distance, north
of U. S. Highway 211 but elsewhere the Robertson
River Formation appears to intrude the augen-bearing
gneiss. The augen-bearing gneiss is overlain un-
conformably by the Mechum River Formation. The
straightness of this boundary along much of its length
reflects a nearly vertical contact. Small patches of
augen-bearing gneiss are separated from the main body
of the unit by the narrow strip of Mechum River rocks,
and these are interpreted as being in fault contact with
the Mechum River Formation.

The gneiss is cut by numerous amphibolite and
metabasalt dikes. Two diabase dikes cut the augen-
bearing gneiss on the northeastern slopes of Hickerson
Mountain. A few felsic dikes also intrude it. Most
outcrops of the augen-bearing gneiss contain linear
bodies of aplitic material which range in width from
approximately 2 inches (5 cm) up to as much as 12
inches (30 cm). Most of these aplitic bodies are short (2
to 5 feet, 0.6 to 1.5 m), but some can be traced for 10 to
20 feet (3 to 6 m).

Migmatitic Gneiss

The rocks in the southeastern corner of the

saussuritized calcic oligoclase. Muscovite and epidote
are accessories. In addition to apatite, trace minerals
include ilmenite (commonly altered to sphene-
leucoxene), zircon, hematite and magnetite. The light-
gray, finely banded gneiss somewhat resembles the fine-
grained gneiss mapped in the northeastern part of the
quadrangle near Lake Mosby as discussed earlier. In
thin section (R-7156), however, the finely banded phase
of the migmatitic gneiss can be distinguished from the
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that have been intruded and partially digested by
granitic rocks of the Robertson River Formation. This
assemblage includes a considerable range of com-
positions and textures. The dominant rock type is fine-
grained biotite gneiss of quartz diorite composition, but
feldspathization has produced rocks ranging from
granodiorite to quartz monzonite.

These rocks have a higher content of ferromagnesian
minerals than does the surrounding Robertson River
Formation. Biotite, or hornblende and biotite, in excess
of 20 percent is common (R-7127, R-7138) and in some
rocks exceeds 50 percent (R-7129). The biotite is green
and commonly rutilated. The hornblende is also green
and some grains are zoned. Perthitic microcline ranges
from nil to 40 percent, but is usually subordinate to
plagioclase. Calcic oligoclase is generally present in
amounts greater than 30 percent, has Carlsbad and
albite twinning and is commonly saussuritized. Strained
quartz ranges in abundance from 10 to 30 percent.
Accessory minerals include epidote, clinozoisite,
ilmenite, sphene-leucoxene, zircon, chlorite, apatite and
muscovite.

Textures include gneissic (R-7159), compositionally
layered (R-7135) and porphyritic (R-7127). In all cases
grains of the felsic minerals tend to be larger (4 to 18
mm) than those of the ferromagnesian minerals (1 to 2
mm). Some, and perhaps all, of the biotite gneiss is
metamorphosed igneous rock. In some outcrops
porphyritic material grades into rocks with a nearly
granitoid texture. On the northeast side of Battle Run,
0.6 mile (1.0 km) northeast of the intersection of State
Roads 622 and 729, fine-grained, dark-green, quartz
diorite xenoliths and partially assimilated biotite gneiss
rocks occur in the Robertson River Formation
(REFERENCE LOCALITY 6). From these relation-
ships it is interpreted that the biotite gneiss unit
predated the granite, and that the gneiss is a roof
pendant in it. The biotite gneiss, however, does not
closely resemble any other rocks in the quadrangle and
its stratigraphic relationships with other units could not
be determined.

northeast-trending strip about 2.5 miles (4.0 km) wide
across the quadrangle. A smaller, irregularly shaped
body intrudes the coarse leucogneiss in the southeastern
portion of the quadrangle. The aggregate area of ex-
posure in the quadrangle is about 25 square miles (65 sq.
km).

Within the quadrangle the Robertson River For-
mation includes four mineralogically and texturally
distinct granitic rock types. These are: biotite and

north of U. S. Highway 211 separates the biotite-
hornblende granite from augen-bearing gneiss.
Elsewhere along this contact the granite intruded the
gneiss. The magnetite granite seems to be intrusive into
the coarse leucogneiss that surrounds it. North of Little
Battle Mountain, biotite-hornblende granite and felsite
surround a body of biotite gneiss which is presumed to
be a roof pendant in the granite. Felsic and mafic dikes
intrude the Robertson River Formation throughout its
areal extent.

Alkali granite in and near the Massies Corner
quadrangle has been determined, by dating of zircons,
to have a minimum age of 650 million years (Rankin,
1975, 1976). A genetic relationship between these
alkaline rocks and granite typical of the Robertson
River Formation (zircons from which have been dated
at 730 million years) has not been firmly established.
The alkali granite is, however, here included in the
formation because of its chemical, textural, and
mineralogical similarity to and intimate association with
other rocks of the Robertson River Formation. The
alkaline rocks occur only in the eastern part of the main
outcrop belt of the Robertson River Formation. The
best exposure is at the junction of U. S. Highway 211
and State Road 640 (REFERENCE LOCALITY 9).

Mechum River Formation

Metasedimentary rocks of the Mechum River For-
mation underlie a narrow northeast-trending strip that
extends from the southwest corner of the quadrangle to
a point just south of U. S. Highway 211, an area of
about 3 square miles (8 sq. km).

In the quadrangle the formation consists mainly of
arkosic sandstone and conglomerate. These rocks range
in color from medium gray to grayish brown in
weathered exposures. Fresh rocks are very light gray to
light yellowish gray. Although grain size generally
ranges from medium sand to granules, rounded clasts
up to one foot in diameter were found along Battle Run
(REFERENCE LOCALITY 11). Cobble-size clasts

rock which crops out north of the intersection of State
Roads 637 and 645 is presumed to be stratigraphically
equivalent to the Mechum River Formation (R-7114). In
thin section strained, sub-angular quartz grains com-
prise more than one-half of the rock; potassium feld-
spar and plagioclase are next in abundance with
plagioclase generally making up less than 10 percent of
the rock. Biotite, sericite, magnetite, zircon and ilmenite
are present in minor amounts, commonly less than one

southwest of Round Mountain and the other located
one mile (1.6 km) southeast of Laurel Mills, were traced
for about one mile (1.6 km) each.

Faults: Three faults were mapped in the quadrangle
which are parallel to the general northeast-southwest
structural trend of the rocks. One of these, which may
have regional extent, separates the main outcrop area of
the Robertson River Formation from the coarse
leucogneiss. This fault was traced southwestward using
high-altitude aerial photographs to near the town of
Boston, approximately seven miles (11 km) from the
southern boundary of the quadrangle. The fault extends
to the northeast into the Orlean quadrangle (J. W.
Clarke, personal communication, 1977). The straight
fault trace reflects a fault plane that is nearly vertical.
The Robertson River Formation is less extensive on the
east side of the fault and it is inferred that this side
moved down relative to the western block.

The contact between the Mechum River Formation
and the main outcrop area of the Robertson River
Formation is marked by zones of shear, brecciation,
mylonitization, and abundant vein quartz. It is inferred,
therefore, that the contact is faulted for most if not all
of its length in the quadrangle, but over short distances
the fault may not coincide with the contact. The sinuous
character of the fault may reflect folding of the fault
plane; probably folding would have developed during
Paleozoic tectonism.

Because zones of abundant brecciation and vein
quartz occur in granitic rocks near the contact, it is
likely that the fault is multiple in places. The fault
extends for only a short distance north of U. S.
Highway 211.

A third northeast-trending fault separates the coarse
leucogneiss from the fine-grained gneiss near Lake
Wilson and Lake Mosby. The sense of movement on
this high-angle fault, which is of undetermined extent, is
believed to be down on the east side. The fault is itself
displaced by a west-southwest striking right-lateral
fault.

Other faults transverse to the regional structural trend
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offsets the contact between the coarse leucogneiss and
the Robertson River Formation. A felsic dike and a
portion of the contact between the coarse leucogneiss
and the fine-grained gneiss are each displaced a short
distance by a left-lateral fault located approximately
two miles (3.2 km) north of Amissville. Another east-
west trending left-lateral fault, located about 0.5 mile
(0.8 km) north of Massies Corner, has offset the contact
between the Flint Hill Gneiss and augen-bearing gneiss.

KEY intruded by ft?}f c:arse le.uc%gnels.s. Thetr}t: a}rlfaue?(;elleni rocks near Lake Mosby by: ) ) biotite-hornblende granite; felsite; alkali granite; and percent. Detailed descriptions of Mechum River rocks ECONOMIC GEOLOGY
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par, are usually gradational, and small masses of one type The Mechum River Formation unconformably little used. Of the three quarries in the quadrangle, two
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—-1-—— Anticline: trace; arrow indicates
direction of plunge

Flint Hill Gneiss

The Flint Hill Gneiss (Lukert and others, 1977) is
exposed over an area of approximately 1.5 square miles
(3.9 sq. km) in the northwestern corner of the
quadrangle. The petrography of the rock, which has a
composition of a quartz monzonite, has been described
in detail (Lukert and Nuckols, 1976; Lukert and others,
1977). The Flint Hill Gneiss in outcrop is generally light
to dark gray; it is composed of biotite-rich mafic layers
commonly less than 2 mm thick interspersed with

2. presence of Carlsbad and pericline twins in
addition to albite twins in the plagioclase,

3. generally greater amounts of biotite (ap-
proximately 10 percent),

4. accessory amounts of apatite not noted in thin
sections of the fine-grained gneiss.

Contacts with adjacent rocks are not exposed, but a
gradation into the leucogranite and coarse leucogneiss is
inferred. The migmatitic gneiss is cut by amphibolite
dikes. Exposures of the finely banded phase occur in the

may be present within another. Isolated outcrops of
alkali granite occur mainly within areas of biotite
granite, and small bodies of this rock, and others, are
also contained within felsite. Medium- to coarse-grained
magnetite granite, found primarily in the southeastern
part of the quadrangle, grades into biotite and biotite-
hornblende granite. Only the felsite was mapped
separately.

The biotite and biotite-hornblende granite most
closely resembles the type Robertson River Formation

overlies augen-bearing gneiss. The eastern boundary of
the formation is characterized by shearing, brecciation,
and abundant vein quartz, suggesting a fault contact
with adjacent rocks. Several mafic dikes intrude the
Mechum River Formation in the southwestern part of
the quadrangle.

Dikes

Dikes in the Massies Corner quadrangle can be

are abandoned. The active quarry (Quarry No. 1) is in
the Robertson River Formation on an access lane west
of State Road 637, approximately one-half mile (0.8
km) northwest of Hackleys crossroad. Weathered
granite, which provides a gravelly aggregate with clay
binder, is quarried intermittently by the property owner
and is used for surfacing farm lanes and for fill.

The largest of the three quaries (Quarry No. 3) is
located about 1700 feet (518 m) west of the intersection
of State roads 729 and 622. The granite saprolite at this
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Exposed or approximate (black
line); covered (gray line); U, up-
thrown side; D, downthrown side;
arrows indicate direction of relative
movement

SHEAR ZONE

calcic oligoclase are the principal minerals. Biotite
generally occurs in amounts up to 15 percent. Muscovite
and chlorite are common and may be more abundant
than biotite in some samples. Accessory minerals in-
clude ilmenite (partly altered to sphene and leucoxene),
magnetite, zircon, apatite and epidote.

The Flint Hill Gneiss is in gradational contact with
the adjacent augen-bearing gneiss. The contact is
defined on the basis of the presence or absence of large
potassium feldspar megacrysts and is well exposed on
the western slope of the hill northeast of Massies Corner

approximately 8 square miles (21 sq. km) in the eastern
and southeastern part of the quadrangle. The rock is
pinkish-gray to greenish-gray coarsely foliated quartz
monzonite and is characterized by the presence of large,
polycrystalline megacrysts. The megacrysts are
predominantly potassium feldspar and quartz and are
subrounded to elongate with maximum dimensions of 5
inches (13 cm). The remainder of the rock is quartz,
potassium feldspar, plagioclase and biotite. There are
excellent exposures in the south bluff of the Thorton

samples. In thin section the quartz displays undulatory
extinction, the potassium feldspar is perthite and
gridiron- and Carlsbad-twinned microcline, and the
plagioclase is calcic oligoclase with both albite and
Carlsbad twinning. Pleochroic green biotite rarely
occurs in abundances greater than 5 percent and horn-
blende, when present, is green and strongly pleochroic.
Both biotite and hornblende are absent in some samples
(R-7110, R-7126). Accessory minerals include sericite,
magnetite, epidote, zircon, and rutile.

uniformly aphanitic, are composed of actinolite,
plagioclase, augite, chlorite, epidote, and magnetite and
may contain minor quartz and microcline. 2) Some, and
perhaps most, of the amphibolite dikes probably were
also feeders for Catoctin lava beds. Amphibolite dikes
are medium to dark gray and have a fine-grained,
saccharoidal texture. The principal minerals are
plagioclase and actinolite. 3) Felsic dikes range from
light to medium gray and display a medium-grained,
saccharoidal texture. The predominant minerals are
quartz and microcline. Plagioclase, biotite, epidote and

quarried (Quarry No. 2).

Alluvium: There are some potential sources of sand
and gravel in the quadrangle, particularly on flood-
plains and on insides of meander bends of the Thornton
and Rappahannock rivers. The limited volume of the
deposits may restrict development.

GEOLOGIC AND ECONOMIC
FACTORS AFFECTING LAND
MODIFICATION

The environmental and engineering characteristics of

(REFERENCE LOCALITY 2). The Flint Hill Gneiss is River 500 feet (152.4 m) east of State Road 729 This biotite and biotite-hornblende granite is most AT T —ry por the granite and gneissic rocks in the quadrangle are
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X . . 5 km) and lying mostly in the western part of the Acces.sory minerals include ilmenite, sphene-leucoxene magnetite to deﬂect 4.'compass needle. The rock is dated 1 B bri d ’ i " Areas of alluvium along streams are subject to slump
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% Active (intermittent) Afiough thet ‘dhp Gndishes somewhey thé the coarse gneiss was intruded. At places near Lake intimate relationships between the felsite and the along the twlo major s.treams, the Thorqton apd Rap- Allen, R. M., Jr., 1?63, Geology anc! rn.m'eral .rn?s?urces
1 1. Granite saprolite ——— Wilson and Lake Mosby, the fine-grained gneiss is ini coarser-grained varieties are well exposed south of pahannock rivers. Similar materials are discontinuously of Greene and Madison Counties: Virginia Division of
Modal ;1nd chemical analyses have been made on fault contact with the coarse leucogneiss. Irregular Battle Mountain along State Road 729 between its present .along smaller streams. The a}luv1um consists Mineral Resources, Bull. 78, 102 p.
)><\ Abzndf(\medh'b lit samples of augen-bearing gneiss from the Linden and bodies of leucocratic granite within the leucogneiss in intersections  with  State  Roads 640 and 618 p_redomllnantly of mat.lfled’ unconsohdatfed sand and Halladay, C. R., 1978, Rare-earth and thorium
2 = Gi:gitle (;alpiolite Flint Hill quadrangles (Lukert and Nuckols, 1976). The the southeastern corner of the quadrangle lack most of’ (REFERENCE LOCALITY 8). The texture of these silt, but in places contains gravels. The sediments along mineralization in southeastern Rappahanock County,
s M e e e O the orientational fabric of the coarse leucogneiss, rocks suggest§ forma.tion'under hypabyss.al conditior}s. the mean}?ef of the Thornton River are about 20 feet (7 Virginia, in Contributions to Virginia geology—III:
thite, calcic oligoclase, and green biotite. Some of the suggesting that they may have been intruded into the The alkali granite is ‘characterxsuca'lly medium TBEERs) ek Virginia Division of Mineral Resources Publication 7,
SAMPLE LOCATIONS quartz is granulated and mixed with fine biotite coarse leucogneiss. The coarse leucogneiss is also in- grained and light to medium gray. It is composed p. 87-89.
. epidote, and sericite. Biotite abundance is variable, but truded by both felsm and mafic dikes. Mapy, if not predommaml.y Of. quarts B feldspar and gontams Lukert, M. T. and Nuckols, E. B., III, 1976, Geology of
A R-7100 R, repository number of rock sam- : most, of the mafic dikes are probably Catoctin feeders. scattered, prismatic crystals of sodium amphibole or 3L, 3 s s PO
’ . G e generally exceeds 10 percent. The amount of plagioclase ’ . . . s STRUCTURE the Linden and Flint Hill quadrangles, Virginia:
- ple on file at Virginia Division of aenerally tanges between 15 and 40 percent but one About one mile (1.6 km) north of the intersection of pyroxene (or both) and elongate aggregates of biotite stiainis, D sk e e i
Mineral Resources sample (R-7100) was found to contain only one percent State Road 645 and U. S. Highway 211, a small body off flakes. In thin section, the major constituents are The outcrop patterns of the major lithologic units S;rslma SRSAHA T e eSS S B SRRt
— Reference locality described in dis- plagioclase. Accessory minerals include magnetite, metasedlmentar}r rock unconformably overlies the strained quartz, patch perthite al'nd calcic oligoclase (,R_ gr'ossly reﬂefzt th.e northeast—southyvest trend of th‘? B.lue
@ = ilmenite, sphene-leucoxene, zircon, epidote, chlorite coarse leucogneiss. 7096). The plagioclase has albite and Carlsbad twins Ridge anticlinorium, as do the attitudes of the foliation Lukert, M. T., Nuckols, E. B., III, and Clarke, J. W,
cussion apatite ’and So—y Th,e augen,-bearing ,gneiss ol and generally comprises less than 15 percent of the rock. and compositional layering of the crystalline rocks. In 1977, Flint Hill Gneiss — a definition: Southeastern
the composition of a quartz monzonite. Leucogranite i\;l{a—g;gge;l)te abdurll)t.ia?fes rallgetftom on]el tcl> f1v:hper<ient EEe soutt:eastemncorner foftlzhe lquadrang'lf n.ear Korea, Geology, vol. 19, no. 1, p. 19-28.
The augen-bearing gneiss contains local con- S ] ; ’ - 5 @nd blotite content is- usualy less than two c outerop: pattern ‘ol (he JEUCOBIANIIE 1S 'SIMUOUS Mitra, Gautam, 1979, Ductile deformation zones in
g ; A ; : Pinkish-gray to light-gray, medium-grained : ite is in- i i a ’ ’ o
centrations of o, Sicateis ot thonum-rich gneis : , g. Y a4 g N g yh % 1t p'ercent‘ The per.alkalme nature of Fhe granite is xr} suggesting that this bodyihas been folded. Fold a?(es are Blue Ridge basement rocks and estimation of finite
; ; eucogranite is exposed in the southeastern part of the dicated by chemical analyses (Rankin, 1976), and is parallel to a penetrative cleavage surface in the B ; 3
in the quadrangle are shown as sites of anomalously d | h 1 1 f th ! X . . _ strains: Geol. Soc. America Bull., Part I, vol. 90; p.
high natural thorium radioactivity on the Sperryville 15- quadrangie, WHEIe severdl SmaL, arcds. © the manifested mineralogically by the occurrence of surrounding coarse leucogneiss (James F. Conley, 935-951
8 s aeradiorErle pontonr s ORiati ilsen leucogranlte are separated by other lithologies. The rock aegirine and riebeckite, each generally present in personal communication, 1979). This cleavage strikes ) ) .
. of Mifieral Resotrces, 1975). Most of the anomalies are CONIAMS. O types of quartz: a gray to gr:'iylsh-bluee amounts of less than one percent (R-7145). Aegirine N20°E and dips steeply to the northwest. Another Rankin, D. W-» 1?75,The continental marginof eastern
o aligned in & northea;t-tren (iing Pt s | var¥ety W}th ?quant grains and a .yellomsh—brqwn crystals are surrounded by rims of riebeckite. Fluorite, penetrative cleavage has a northwest strike and a ver- NOI'ﬂ.‘l America ! the Southern Appalachians: The
e B Elie et River Eoriation variety with tiny platelet-shaped grains. (_3”11“ SIZES epidote and zircon are common accessory minerals and tical to steep southwest dip. A southward-plunging opening and closing of the proto-Atlantic ocean: Am.
\\; . Samples of gneiss from these' Sites: Have 4wt ave_ra-ge f'fom 3 to 4 mm and there is a faint gneissic in a few places the rock contains hematite and allanite. lineation due to elongation of feldspar megacrysts Jour. Sci., vol. 275-A, p. 298-336.
CoHCARtAR B GF T8 PUrEs Der INGH (B SO i 48 follatlor.l in some outcrops. ’ The granite body in the southeastern part of the corresponds to the intersection of these two cleavages. 1976, Appalachian salients and
Aetermiined. by Feray fliiorescence: amlysis, (0. M In thin sections (R-7157), the quartz displays un- quadrangle is characterized by magnetite abundances of A later conjugate pair of spaced cleavages, one of which recesses; late Precambrian continental breakup and the
Fordhum. I, personal communication; 1978) Al:lgen: dulatory extinction; feldspars are microperthite and about 5 percent (R-7104). In some samples, there is trends north and the other northeast, cuts both opening of the lapetus Ocean: Jour. Geophys.
i énei.s’s from ofher arcas iis the qu.a drumge saussuritized calcic oligoclase. The plagioclase exhibitis more magnetite than biotite and hornblende. The rock penetrative cleavages. A fifth, later, northwest-striking Research, vol. 81, no. 32, p. 5605-5619.
s ctenally e s Poriony sbive fie Reras-Hluosesgence albite twinning and most grain boundaries have beem is medium gray and ranges from medium- to coarse- spaced cleavage displaces the conjugate set of surfaces. . )
deteetion it o£7 ppm altered to albite. Some green biotite is present and grained. The magnetite is dispersed in a quartzo- Nearly all of the gneisses and granitic rocks in the Sk, F ) L?" 1974_’ Méchum River .Formatlo-n; late
R — d(iish-orange crysils of thoite or ilmenite, zircon, and magnetite are accessory minerals. feldspathic matrix. In thin section, the rocks commonly quadrangle contain networks of narrow anastomosing Pl"ec:an?bnan(.) alluvium in the Blue Ridge province of
h . i dentified i : - The texture is allotriomorphic-granular. show effects of cataclasis such as granulated quartz and shear zones. These ductile deformation zones are Virginia: Jour. Sed. Petrology, vol. 44, no. 3., p. 862-
thorogummite were identified in a gneiss sample with a Cnitaers sk adicent nuiis apenokex 4. bubthi . : ; ; e ; 871.
thorium concentration of 74 ppm, which was collected ontacts wi jacent units are not exposed, bu fractured feldspar grains. particularly evident in outcrops of biotite granite and
8.7 mile €11 Yl west wF Baron l\’/Iountain ——— leucogranite seems to be gradational with both the Perthitic microcline is the dominant feldspar, making biotite-hornblende granite of the Robertson River Virginia Division of Mineral Resources, 1975,
the presence of these crystals, the thoriun;-rich gneiss coarse leucogneiss and the migmatitic gneiss. In t_h‘e up to 50 to 80 percent of the magnetite granite. Carlsbad Formation and, to a lesser extent, in those of coarse Aeroradiometric contour map, Sperryville I'S-minute
appears texturally and min;ralogically oot 35 Orlean quadrangle, which is notheas.t of the Massies twins are common. The plagioclase is albite-twinned, leucogneiss and augen-bearing gneiss. The shear zones quadrangle: Virginia Division of Mineral Resources
gneiss with no detectable thorium Corner .quadrangle, leucogranite intrudes coarse calcic oligoclase which ranges in abundance from ap- in the coarse leucogneiss displace — and thus were Open File Map.
13 ‘ R . leucogneiss (J. W. Clarke 1976, personal com- roximately 5 to 15 percent. The rock may contain apparently formed later than — all the penetrative and
A Rare-carth element concentrations in augen-bearing munication). An excellent exposure of the leucogranite P P £ : ke o REFERENCE NOTE
gneiss with and without detectable thorium are low; ; . P ; g ; green biotite and the accessory minerals epidote, zircon, spaced cleavage surfaces (Conley, personal com-
however, rare-earth-bearing granitic rocks intrusive int (; 'occurs “} a roadcut on State Road 626 just north of its ilmenite, sphene-leucoxene, muscovite, and chlorite. munication, 1979). A pervasive, Late Paleozoic, Portions of the publication may be quoted:if credit is
g eis,s et Tonmt. e M 5 Gl wersrilanisie intersection with State Road 640. (REFERENCE Pyrite and fluorite are visible in the granite at the northeast-trending cleavage is geometrically related to given to the Virginia Division of Mineral Resources. It is
aomalics, Abouh 00T e ¢1.1 ke sowthesss of Rem LOCALITY 5). junction of State Roads 642 and 611 (REFERENCE these deformation zones according to Mitra (1979). recommended that reference to this report be made in
Venue, a pegmatitic rock contains monazite, allanite Biotite Gneiss LOCALITY 10). . S Breccias an(}l other cataclastic rocks are exposed at the following form: - .
v and bastnaesite associated with magnetite, hematite and The Robertson River Formation is in fault contact many places in the quadrangle. In most cases these Lukert, M. T. and Halladay, C. R., 1980;. Geology of
’ North and west of Little Battle Mountain, an area of with the Mechum River Formation and with coarse rocks do not form consistent patterns on a scale large the Massies Corner  quadrangle, Virginia: Virginia:
] 'Department of Earth Science, Edinboro State College, approximately 0.5 square mile (1.3 sq. km) is underlain leucogneiss along the western and eastern boundaries, enough to map. However, two areas of cataclastic Division of Mineral Resources Publication 17, text and
o~ Edinboro, Pennsylvania 16444. by an assemblage of rocks, designated biotite gneiss;, respectively, of the main outcrop belt. A short fault rocks, one located about 3/4 mile (1.2 km) south- 1:24,000 scale map.
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