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GEOLOGY OF THE VESUVIUS QUADRANGLE, VIRGINIA

By

H. J. WnnNnnr

ABSTRACT

In the Vesuvius quadrangle of central Virginia the Precambrian
Virginia Blue Ridge Complex composed of granitic and gneissic rocks is

unconformably overlain by a succession of Cambrian and Ordovician
volcanic and sedimentary rocks that are exposed in the northwest limb
of the Blue Ridge-Catoctin Mountain anticlinorium. The Lower Cam-
brian formations consist of coarse graywackes, arkoses, subgraywackes,

altered basalt flows commonly referred to as greenstones, and quartzose

sandstones which are conformably overlain by Upper Cambrian and
Lower Ordovician shales, limestones, and dolomites. Field relationships
indicate that the Lower Cambrian formations were deposited on an

eroded and u'eathered Precambrian surface that had an original easterly

gradient. These relationships and the continuity of the stratigraphic
succession indicate essentially uninterrupted deposition from the begin-
ning of Cambrian time and extending well into Ordovician time. None
of the numerous faults in the quadrangle is interpreted to be sufficiently
large to cast doubt on the nature of the stratigraphic succession. Thus,
the stratigraphic succession in the Vesuvius quadrangle in the northwest
limb of the Blue Ridge-Catoctin Mountain anticlinorium can be related
to the formations that occur in the southeast limb of the anticlinorium.
These relationships provide a record of the change from a eugeosynclinal

to a miogeosynclinal depositional environment from Early Cambrian to
Early Ordovician time.

The time of the structural deformation of the Cambrian and
Ordovician rocks is uncertain. There is no lithologic evidence to indicate
tectonism within the central Virginia region before Middle Ordovician
time.

Although the mineral resources of the Vesuvius quadrangle are not
of great economic potential, iron, manganese, and tin ores have been

mined at various times; and crushed stone, sand, and gravel are presently
being produced.

lDepartment of Earth and Planetary Sciences, University of Pittsburgh, Pittsburgh,
Pennsylvania.
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INTRODUCTION

The Vesuvius quadrangle, located in central Virginia in parts of
Nelson, Amherst, Rockbridge, and Augusta counties (Figure 1), is
bounded by parallels 37" 45'and 38' 00' and meridans 79' 00, and
79" l5', and named for the small community of Vesuvius located at the
foot of the Blue Ridge. Other small communities within the quadrangle
area include Steeles Tavern, Raphine, Spottswood, Montebello, and
Massies Mill. It is a sparsely populated area, largely within the George
Washington National Forest. The principal routes of access are the
Norfolk and Western Railway and U. S. Highway 11, State Highway
56, and the Blue Ridge Parkway. A few secondary roads are suitable
for vehicular transportation.

Within the boundaries of the Vesuvius quadrangle are elements of
three principal physiographic provinces. Most of the area is located in
the mountainous terrain of the Blue Ridge province. This is bounded
on the northwest by undulating hills of low topographic relief character-
istic of the Valley and Ridge province. A small area in the southeastern
part of the quadrangle is located in the Piedmont province. Each prov-
ince, in addition to its distinctive physiographic aspects, is distinguished
by a characteristic type of bedrock.

In the Blue Ridge portion of the quadrangle there are three peaks
that are in excess of 4000 feet above sea level. Rocky Mountain," 4067
feet, is the highest point in the quadrangle and is used by the Federal
Aviation Agency as a site for a high frequency radio communication

Frounr l. Index map showing location of Vesuvius quadrangle.
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tower. The lowest elevation is in the Piedmont province near Massies

Mill at slightly less than 700 feet, thus accounting for a total topographic
relief within the quadrangle in excess of 3000 feet.

Within the Vesuvius quadrangle there are thfee principal drainage
systems. The small streams in the northern part of the quadrangle
flow northward into the Shenandoah River. South River, the principal
stream that drains the Valley and Ridge and the northwest slope of the
Blue Ridge, joins the James River near Glasgow, Rockbridge County,
several miles southwest of the quadrangle. In the Blue Ridge the
principal streams are Tye, Piney, and Pedlar rivers which join the James
River in the Piedmont province several miles soutleast of the quadrangle.

The principal industry of the Valley and Ridge portion of the
quadrangle is farming. Earlier in the century, the timber industry was
important in the Blue Ridge where there are still remnants of narrow
gauge railway beds. A restoration of a section of narrow gauge railroad
can be seen along the Blue Ridge Parkway a few miles southeast of Tye
River Gap. Most of the Blue Ridge is now part of the National Forest
Preserve System and, as a consequence, very little timber is being cut.
The Big Levels Game Refuge located in the northeast part of the
quadrangle abounds with a great variety of wildlife. An historical point
of interest is Cyrus McCormick's mill located about 0.8 mile northwest
of Steeles Tavern. McCormick, the inventor of the grain reaper, was
born and spent the early years of his life at this locality.

Pnr,vrous AND PRESENT Wonx

William Maclure (1809, p. a26), probably the first geologist to visit
central Virginia, noted that the Blue Ridge appears to form the
boundary between the "primitive rocks" to the east and the "transition
roiks" to the west. In 1836, W. B. Rogers studied a section across the
Blue Ridge immediately west of the Vesuvius quadrangle in the vicinity
of Whites Peak and classified the formations in accordance with his
numerical system (Rogers, 1BB4). Fontaine (1875) made a number of
excursions into the Blue Ridge and concluded that the sedimentary
rocks thicken southeastward and are represented among rocks in the
Piedmont province. This concept, although later abandoned because it
wai incompatible with the prevailing concepts of the development of the
Appalachian geosyncline, (Dana, 1873; Williams, 1897; Walcott, 1892;
Willis, 1902, p. 37-40) has been restated in recent years (Bloomer and
Bloomer, 1947, p. 103; Kay, 1951, p. 9; Bloomer and Werner, 1955).
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J. L. Campbell (1879) emphasized the economic potential of the area.
Stose and others (1919) examined the manganese-oxide belt along the
northwest foot of the Blue Ridge and published a generalized map.
Knechtel (1943) made a study of the manganese deposits between
Vesuvius and Sherando. Jonas and Stose (Jonas, 1927,1932,1935; Jonas
and Stose, 1938, 1939; Stose and Stose, 1946) have reconnoitered the
length of the Blue Ridge and have contributed to the understanding
of the regional geology.

E. L. Steidtman, Professor of Geology at Virginia Military Institute,
began mapping the geology of the Vesuvius quadrangle for the Virginia
Geological Survey in 1945, but died soon after the work was begun.
Steidtman's field notes, based on pace and compass traverses, and some
thin sections of Precambrian rocks were made available to the present
writer.

The writer began mapping the area in 1949 as part of a cooperative
effort with R. O. Bloomer on the geology of the Blue Ridge of central
Virginia; this work was sponsored, in part, by the Virginia Geological
Survey and was published in 1955. The present report incorporates
some of the data of the earlier publication. During the summer of 1964
the writer completed the mapping of the Valley and Ridge portion of the
quadrangle and checked some previous mapping in the Blue Ridge.

Msrrrons

Deciphering the geology of the Vesuvius quadrangle has been com-
plicated by the lack of detailed knowledge of the regional stratigraphic
relationships of the various rock units and by the complex structure in
the area. fn order to resolve these problems, outcrops were mapped
at a large scale and a detailed inventory was made of all structural
features. Throughout the course of the field work several thousand
structural observations were made and plotted. These data were then
reduced to the scale of the present map (Plate 1; 1:62,500), but many
structural observations could not be shown on the final map. Structural
symbols plotted on Plate I represent an average attitude (strike and dip)
at a particular locality.

Acrrowr-EDcEMENTs

During the course of mapping in the Vesuvius quadrangle the
writer discussed the geological features of the area with P. B. King,
John Rodgers, J. B. Hadley, R. B. Newman, B. W. Wilson, Ernst Cloos,
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R. S. Edmundson, W. C. Overstreet, Kali Neuvoven, and Chris Oftedahl
whose criticisms and suggestions are very much appreciated. L. H.
Warwick, H. C. Sunderman, and the late William M. McGill at various
times provided assistance that is gratefully acknowledged. James L.
Calver, State Geologist, encouraged the writer to complete the present
manuscript and kindly provided editorial comments. A special expression
of gratitude is extended to the author's teacher, colleague of many years,

and field companion, Robert Oliver Bloomer, who guided much of the
early work that is now being reported.

STRATIGRAPHY

The Vesuvius quadrangle is underlain by a great diversity of rock
types (Table l) that owe their origin to a wide variety of sedimentary,
igneous, and metamorphic processes. The Blue Ridge and the adjacent
Piedmont foothills are underlain by the Virginia Blue Ridge Complex
of Precambrian age (Brown, 1958). In the Vesuvius area, the complex
is represented by the Pedlar, Marshall, and Lovingston formations. Rest-
ing on the Virginia Blue Ridge Complex, in a greatly distorted anticlinal
arch called the Blue Ridge-Catoctin Mountain anticlinorium, is a
sequence of volcanic and sedimentary rocks. At the base of the sequence
is the Swift Run Formation, which is characterized by coarse-grained
graywackes and arkoses, and at the top, several thousand feet above the
Swift Run are shales and carbonate rocks that are typical of the Ap-
palachian Valley (Butts, 1940). This entire stratigraphic succession
from the Swift Run at the base up to Middle Ordovician limestone
at the top appears to be a conformable sequence of sedimentary units.
This sequence shows a change in lithology from graywackes and pyro-
clastic rocks at the base, through quartzites and shales, to limestones and
dolomites at the top, and a change from a eugeosynclinal to a miogeosyn-
clinal environment.
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Tenr-B l.-Formations in the Vesuvius quadrangle.

Systgm Formation Remarks

Quaternary

T"t.sic

Ordovician

Cambrian

Edinburg

New Market-
Lincolnshire

Beekmantown

Chepultepec

*""-"\*-
Elbrook

*n*" 
*

Shady

Antietam
(Erwin)

Alluvium: upland gravels, talus,
and flood-plain deposits

Diabase dikes

Argillaceous limestone and trlack
shale

Medium- and coarse-grained lime-
stone

@
chert

Blue limestone with few fossils

Llr*ffi
terbedded .quartzose sandstone

Dolomite. limestone. and siltstone

Dolomite, limestone, and maroon
shal:

-

Deeply weathered claYeY resi'
duum; no unweathered ex"
posures in Vesuvius area

Quartzite; considered upper for-
mation of Chilhowee GrouP

Hampton
(Harpers)

Alternating siltstones and quart-
zites: the Snowden Member,
consisting of quartzite, occurs
near the middle of the formation

Unicoi

Quartzite, subgray'wacke, graY-
wacke, and "greenitone" lava
ffows; lowest formation of Chil-
howee Group

Cambrian-
Precambrian

Catoctin
Greenstone, altered spilitic lava

flows, and interbedded gray-
wackes

Swift Run
Basal conglomerate, arkose and

graywacke

Precambrian

Pedlar Chiefly granodiorite

Marshall Granite and gneissic granite

Lovingston Granite gneiss
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' PnnceruanreN Rocrs

The Virginia Blue Ridge Complex is part of a mass of Precambrian
gneissic and granitic rocks that form the Blue Ridge. These rocks have
been mapped and described as hypersthene granodiorite, Pedlar For-
mation, Marshall granite, and Lovingston granite-gneiss (Watson and
Taber, 1913; Watson and Cline, 1916; Virginia Geological Survey,
1928; Furcron, 1934; Jonas, 1935; Jonas and Stose, 1939; Knechtel,
1943; Bloomer and Werner, 1955; and Virginia Division of Mineral
Resources, 1963). In some of the published literature each of these
formations is described as a genetically separate body of orthomagrriatic
origin. Bloomer and Werner (1955, p.581) take exception to this and
point out the gradational boundaries between the masses and suggest that
these rocks originated through granitization of metasedimentary rocks.

Pedlar Formation

Prior to Bloomer and Werner (1955), the prevailing literature on
the geology of the Blue Ridge stated that the dominant rock is a
hypersthene granodiorite mass. However, they showed that there is a
great variation in the composition of the lithology previously mapped
as hypersthene granodiorite and proposed the name Pedlar Formation
to include all the various rock types that are exposed along the head-
waters of the Pedlar River in the southeastern part of the Vesuvius
quadrangle. The formation is predominantly green, but locally red or
light gray, and is medium to coarse grained. In places it is porphyritic
with phenocrysts as large as 4 inches across. Whereas much of the mass
previously classified as granodiorite or hypersthene granodiorite contains
perthitic potassic feldspar, quaft4 and oligoclase-andesine (Arrn), there
are distinctive variations that have the composition of alkali granite
(potassic feldspar, 70 percent; quartz, 30 percent), quartz diorite (oligo-
clase-andesine, 70 percent; quartz, 17 percent; potassic feldspar, 3 percenr;
diopside, 5 percent), granite (potassic feldspar, 65 percent; quafiz,25
percent; oligoclase-andesine, 10 percent), and unakite (potassic feldspar,
55 percent; epidote, 25 percent; qu^rtz,20 percent). Accessory minerals
are generally scant except in localized variations where hypersthene and
diopside in about equal amounts comprise as much as l0 percent of the
rock. A readily accessible exposure of the coarsely porphyritic rock
occurs along State Highway 56 about 2 miles northwest of Tye River
Gap (Figure 2).
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Frct'nn 2. Porphyritic granodiorite ol the Pedlar Forrnation exposed in roadcut
along State Highrvay 56. 2 miles northrvest of Tye River Gap.

Marshall Fclrmation

Tire Marshall Formation is a gray to green, uniformly medium-
grained, gneissic granite composed of light-colored granite layers that
average 0.13 inch thick separated by biotite developed along foliation
planes. The granitic portion consists of an equigranular assemblage of
potassic feldspar, qlrartz, and oligoclase-andesine (Atro) 'r'r,ith traces of
biotite and chlorite. The micaceous portion, rvhich comprises about 20

percent of the rock, corrsists of bleac'hed and chloritized biotite, potassi(:,

feldspar, quartz, ancl oligoclase-andesine (Ar,,n) in about equal amounts.

Along the southcastcrn scarp of the Rlue Ridge, the Pedlar For-
mation srades, l'ith changes in cornposition, granularitv, ancl structure
in a zone about 100 feet rvide, into the Marshall Formation" Readilv
accessible outcrops of the N{arshall Formation occur along the secondary

roads in the vicinity of Woodson (Plate I ) .
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Frcunn 2. Porphyritic granodiorite of the Pedlar Formation exposed in roadcut
along State Highrvay 56, 2 miles northu'est of Tye River Cap.

Marshall Formation

The Marshall Formation is a gray to green, uniformly medium-
grained, gneissic granite composed of light-colored granite layers that
average 0.13 inch thick separated by biotite developed along foliation
planes. The granitic portion consists of an equigranular assemblage of
potassic feldspar, quartz, and oligoclase-andesine (A..0) with traces of
biotite and chlorite. The rnicaceous portion, r'r,hich comprises about 20
percent of the rock, consists of bleached and chloritized biotite, potassic,
feldspar, lluartz, and oligor:lase-andesine (A^*o) in about equal amounts.

Along the southeastern scarp of the Rlue Ridge, the Pedlar For-
mation grades, l'ith changes in composition, granularity, and structure
in a zone about 100 feet u'ide, into the Marshall Formation. Readily
accessible outcrops of the Marshall Formation occur along the secondary
roads in the vicinity of Woodson (Plate 1 ) .
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Lovingston Formation

The Lovingston I'ormation, an augen gneiss, occurs in the south-
eastern part of the Vesuvius quadrangle. The boundarv between the
Lovingston and Marshall formations is gradational with change in
composition, granularity, and structure through a zone at ieast 100 feet
wide. The gneiss is composed of potassic feldspar, quartz, oligoclase-
andesine (Arro), and characteristic biotite developed along foliation
planes. fn places, the feldspar porphyroblasts are as much as 2 inches

across (Figure 3). Good exposures of the Lovingston l"ormation rnay
be seen along State Road 56 south of Tyro (Plate 1).

Frcupo 3. Augen gneiss r:f the Lovingston Formation exposed along Tye River
1 mile south of Tyro.

C.+IISnrIN-PREcAMBRIAN ? Rocr<s

One of the problems of Blue Ridge stratigraphy concerns the age of
the rocks that occur between the Virginia Blue Ridge Complex and the
overlying sandstones, shales, limestones, and dolomites of undoubted
Cambrian and Ordovician ages. The rocks of particular concern are

the Swift Run, Catoctin, and Unicoi formations. These stratigraphic
units are barren of fossils. In fact, the lowest stratigraphic occurrence
of fossils in the Vesuvius area, with the exception of the protrlematic
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Lovingston Formation

The Lovingston Formation, an augen gneiss, occurs in the south-
eastern part of the Vesuvius quadrangle. The boundarv between the
Lovingston and Marshall formations is gradational with change in
composition, granularity, and structure through a zone at least 100 feet
wide. The gneiss is composed of potassic feldspar, quartz, oligoclase-

andesine (A"ro), and characteristic biotite developed along foliation
planes. In places, the feldspar porphyroblasts are as much as 2 inches

across (Figure 3). Good exposures of the Lovingston Formation may
be seen along State Road 56 south of Tyro (Plate 1).

Frcurr,3. Augen gneiss of the Lovingston Formation exposed along lye Rrver
1 mile south of Tyro.

CelrnnreN-PREcAMBRIAN ? Rocxs

One of the problems of Blue Ridge stratigraphy concerns the age of
the rocks that occur between the Virginia Blue Ridge Complex and the
overlying sandstones, shales, limestones, ancl dolomites of undoubted
Cambrian and Ordovician ages. The rocks of particular concern are

the Swift Run, Catoctin, and Unicoi formations. These stratigraphic
units are barren of fossils. fn fact, the lowest stratigraphic occurrence
of fossils in the Vesuvius area, with the exception of the problematic

exposed along Tye River
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Scolithus tubes, is in beds of Late Cambrian age. However, the forma-
tions above the Unicoi Formation yield diagnostic Cambrian fossils in
other areas (Butts, 1940), so there is little doubt concerning the age of
the post-Unicoi formations.

All of the formations in the Vesuvius area occuring above the
Virginia Blue Ridge Complex appear to be part of a gradational and
continuous sequence of deposition ranging in composition from arkoses,
graywackes, and basaltic (greenstone) flows in the lower part of the
section upward through siltstones and quartzose sandstones into shales,
limestones, and dolomites in the upper part of the sequence. No evidence
of an unconformity or major interruption in deposition within the
sedimentary units between the Virginia Blue Ridge Complex and the
Ordovician Beekmhntown Formation was recognized. However, King
(1949) and Stose and Stose (1949) report an unconformable relation-
ship between the Unicoi and Catoctin formations in northern Virginia.

The problem arises as to where to assign the base of the Cambrian
System. As King (1964, p.78) points out, the Cambrian System differs
from all other systems that succeed it in that the base of the Cambrian
is undefined paleontologically. Some geologists define the base at the
lowest occurrence of diagnostic fossils (Howell and others, 1942; Snyder,
7947, p. 152; Wheeler, 1947, p. 157). Other geologists extend the base
to some pronounced unconformity (Bloomer and Bloomer, 1947, p. 102-
106) or refer to the unfossiliferous.strata below the lowest occurrence
of diagnostic fossils as "Cambrian (?)" (King, 1964, p.78), "Cambrian
or Precambrian," "Precambrian and Cambrian" (Bick, 1960, p. 6),
"age unknown" (Rodgers, 1956, p. 410), or "Late Precambrian"
(Bloomer and Werner, 1955, p. 582-593).

It might be argued that the Unicoi Formation should not be grouped
with the underlying Catoctin and Swift Run formations because the
unicoi is usually considered as the basal formation of the chilhowee
Group (Butts, 1940; King, 1949; Bloomer and \{erner, 1955), which
also includes the Hampton (Harpers) and the Antietam (Erwin) for-
mations of generally accepted cambrian age. A more serious objection
to grouping the Unicoi with the Catoctin and Swift Run formations
is the contention that the Unicoi is separated from the underlying
catoctin Formation by an unconformity of significant magnitude (stose
and Stose, 1949; King 1949). However, in the Vesuvius area the
Swift Run, Catoctin, and Unicoi formations, along with the Flampton
(Harpers) and Antietam (Erwin) formations, are all part of a conforma-
ble, gradational sequence. In view of the stratigraphic' relationships
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that exist in the Vesuvius area (Plate 1), the unconformable relationships
that have been observed at other places, may be local features. The
assignment of these formations to a particular system is only of academic
interest. Ffowever, the existence or non-existence of an unconformity of
regional magnitude between the Catoctin and the Unicoi is important
and has a significant bearing on the interpretation of Appalachian
regional geology (Bloomer and Werner, 1955).

SwiftRun Formation

The Swift Run Formation consists of 0 to 400 feet of clastic sedi-

mentary and volcanic rocks that unconformably overlie the Pedlar
Formation and is conformably overlain by the Catoctin Formation. The
contact of the Swift Run with the Pedlar is difficult to locate in many
places. The lowermost, crudely stratified sedimentary rock grades down-
ward into a poorly sorted, unstratified zone that resembles the underlying
Pedlar in both composition and texture. Except for occasional sub-

rounded, clearly detrital pebbles of quartz and feldspar, the pre-
dominantly granitoid portion of this zone could be mistaken for the
granodiorite. This gradational contact between the Swift Run and the
Pedlar indicates that the Swift Run $'as deposited on a deeply weathered
surface of the Pedlar.

fn the Vesuvius area, the Swift Run Formation occurs discontinuouslv
and with variable thicknesses in a manner that indicates it overlaps the
Pedlar Formation, generally from east to west. The Swift Run Forma-
tion in the Blue Ridge is the western margin of an overlapping succession

of rocks represented by the Lynchburg Formation in the southeastern
limb of the Blue Ridge-Catoctin Mountain anticlinorium (Bloomer and
Werner, 1955, p. 587), and, therefore, is equivalent to some upper part
of the Lynchburg Formation.

The Swift Run Formation occurs in beds from a few inches to
about 20 feet thick and consists of graywackes, subgraywackes, phyllites,
epidotized sandstones, tuffs (Figure 4), and basaltic lava flows, com-
monly referred to as "greenstones." Of these rock types, only graywacke
is invariably present in the formation. Directly above the Pedlar Forma.
tion, the Swift Run lithology is a conglomeratic grayr,vacke composed of
quafiz, potassic feldspar, and granitic clasts in a matrix of quartz,
potassic feldspar, oligoclase-andesine fragments, and a fine-grained ag-
gregate of sericite and chlorite (Figures 5-7). In places rvhere the Swift
tr{un Formation attains a thickness of 100 feet or more, the graywackes
grade upward into uniformly fine-grained, thin-bedded subgraywackes
that are indistinguishable from similar beds in the Unicoi Formation.
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Frcune 4. Sharply defined contact between tuff
in the Srvilt Run Formation

(under hammer) and gray'vracke

Frcune 5.
quartz and
underlying
proximately

Conglomeratic graywacke in the Swift Run Formation composed of
granite pebbles and cobbles in an arkosic matrix that resembles the
granodiorite of the Pedlar Formation, The largest cobble is ap-
3 inches in diameter.
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FrcunB 4.
in the Swift

Sharply defined contact
Run Formatior\

between tuff (under hammer) and gra;'uracke

Frcu*B 5. Conglomeratic graywacke in
quartz and granite pebbles and cobbles
underlying granodiorite of the Pedlar
proximately 3 inches in diameter.

the Su'ift Run Formation composed
in an arkosic matrix that resembles
Formation, The lareest cobble is

of
the
ap-
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FIcunB 6-. Photomicrograph_ of swift Run graywacke composed. of angurar clasticgrains of quartz and potassic feldspar in a matrix of sericite. Blactr<"material is
rron oxide. Plane light, oblique illumination.

ffi,ffi ;\illii
Frcunn 7. . Photomicrograph of feldspathic sandstone in the Swift Run Forma-
tion containing secondary epidote (high relief) in a matrix of sericite and chlorite.

;
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Frcune 6. Photomicrograph of Swift Run graywacke composed
grains of quartz and potassic feldspar in a matrix of sericite.
iron oxide. Plane light, oblique illumination.

of angular clastic
Black material is

-".)*];*
Frcuno 7. Photomicrograph of feldspathic sandstone in the Swift Run Forma-
tion containing secondary epidote (high relief) in a matrix of sericite and chlorite.
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An easily accessible outcrop of the Swift Run having a gradational
relationship with the Pedlar may be seen in roadcuts along State Highway
56 about 1 mile northwest of Tye River Gap. At this locality, the

Swift Run is too thin to be represented on the map (Plate 1), but
inspection of the outcrop shows that the graywackes are succeeded by a

greenstone flow that, in turn, is overlain by reddish-purple tuffaceous
sandstones and siltstones. Within the immediate vicinity the greenstone

flow pinches out by overlap.

Catoctin Formation

In the Vesuvius area, the Catoctin Formation consists of an

undetermined thickness of altered volcanic greenstones and several sedi-

mentary units composed of graywackes, arkoses, and tuffaceous sand-

stones. Due to the lack of primary structures in the gregnstones, it is

exceedingly difficult to determine the attitude and the thickness of the
formation. Fortunately, in some localities it is possible to map intervening
sedimentary members and, thus, in a gross.manner, detennine a minimum
thickness of the Catoctin. Within the Vesuvius quadrangle, the Catoctin
is at least 200 feet thick along White I{ock Creek where the lower part
of the formation is truncated by faulting. Within about 2.5 miles to the
northwest the Catoctin feathers out by overlap. Although the amount
of movement along intervening faults is difficult to assess, it is evident
that the Catoctin Formation thickens rapidly eastward and southeastward.

Greenstone is the predominant rock type in the Catoctin Formation.
Greenstones also occur in the Swift Run and Unicoi formations and are

indistinguishable in the field and under the microscope from that of the
Catoctin. The flows are generally massive, black to dark green, fine
grained and extensively altered by secohdary minerals that mask the
primary, orthomagmatic mineralogy of the original flows. Amygdules
(Figures B, 9) containing quartz and variable proportions of pink potassic
feldspar and epidote, and minor amounts of chalcopyrite; calcite, and
native copper occur in some outcrops but.are so widely scattered they
cannot be used for mapping purposes. Z,ones of volcanic breccia are
also present in scattered outcrops,
























































































































