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Predominant crystalline bedrock types, in order of increasing hardness
and decreasing ease of excavation and rippability.

£f,1,m f- foliated rocks; 1 - layered rocks; m - massive rocks

EXPLANATION

&R

I £ SCHIST - mica, chlorite, quartz, pelitic; with quartzite,
metagraywacke, gneiss and quartz veins

2 f-m MAFIC - greenstone and greenschist, amphibolite;
metavolcanic and metaigneous (tonalite, etc.)

3 f-m ULTRAMAFIC - serpentinite; with chlorite-actinolite-
talc schist near contacts

rﬂﬁ{f m-1-f GNEISS - quartz, feldspar, mica, hornblende; includes Ua-

metagraywacke, granofels, minor schist

5 1-m GRANITE - quartz, feldspar, mica; includes granodiorite,
pegmatite, aplite, adamellite, etc.

6 m QUARTZ BODIES - veins and dikes; massive and shattered

80 Direction (strike) and inclination (dip) of dominant
foliation or layering

" /k/ Strike of vertical foliation
f;i/ Strike and dip of joints (planar cracks or partings)
/)X/ Strike of vertical joints
» Trend of fault, fracture, or lineament, approximately
,,/' located§ dotted where concealed or inferred '
,’ Contact between rock units, approximately located

7
.*"Contact, gradational or inferred, approximately located,

/6/4/ dotted where concealed

: ay
Bedrock Map of the Annandale Quadrangle, Virginia

The generalized rock-type map separates the crystal-

'line bedrock which underlies Annandale quadrangle into

six major rock types; each type groups rock units with
grossly similar physical characteristics. The crystal-
line rocks are arranged in order on the Explanation
from Unit 1, the softest, most foliated and readily
splittable to Unit 6, the hardest, most massive, and
least splittable.

The quadrangle is underlain at varying depths by
areas of igneous rocks (crystalline rocks formed by
solidification from a molten or partially molten
state) and metamorphic rocks (crystalline rocks
formed in the solid state in response to great heat,
deep burial and such extreme pressure that the orig-.
jnal texture was profoundly altered). Three (3)
major areas of massive igneous rocks, chiefly granite,
separate extensive areas underlain by metamorphic
rocks. The belts of metamorphic rock generally strike

' east-northeasterly, and dip steeply to the northwest
. or southeast. Most of the metamorphic rocks are

foliated or layered, with platy minerals, such as
mica and chlorite, so oriented that the rock splits
most readily in the direction of foliation or layer-
ing. Mica schist is foliated, mafic and ultramafic
rocks are commonly foliated, and gneiss ranges from
locally foliated to layered. Joints (fractures or
partings which abruptly interrupt the physical contin-
uity of a rock mass) are very abundant in the granite
and are the chief planes of breakage of the massive
rock. Although joints in the metamorphic rocks oc-
cur with diverse orientations, the most obvious are
commonly oriented perpendicular to the foliation.
Standard symbols for joints and foliation appear on
the map and in the Explanation. Fresh, hard igneous

. and metamorphic bedrock outcrops are chiefly restrict-

ed to stream valleys, although some hard rock units
(Units 3 and 6) characteristically crop out on uplands;
however, most of the rolling interstream uplands (on
Units 1, 4 and 5) are mantled by a blanket of decayed
rock (saprolite) locally as much as 50 metres (160
feet) thick, with soil at the surface.

The type of bedrock buried beneath Coastal Plain

e

strata is inferred in part from sparse scattered drill

hole data and mainly on the basis of unpublished aero-

magnetic maps (Zietz and Kirby, 1974, unpublished maps) .
Sources of geologic data used to compile this map

appear in the List of References.

A tabular summary

(Table 1) lists geologic names, selected characteris-

tics and engifieering properties of the major rock -

types. More detailed engineering aspects are treated hRE

specifically in the relevant references. - 5
. : 2 n
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e i 5 Modified from Sheet §, Table summarising geologic, hydrelogic and emgi
o : TABLE 1 - SELECTED PROPERTIES OF ROCK UNITS IN ANNANDALE QUADRANGLE, VIRGINIA conditions in Engineering geclogy of the Mortheast Corridss, Washiagess,
- to Boston, : drock Geology, 1967, U. S. Geol. Survey Mise.
) Geol. Inv. Map I-514-A.
Principal Rock Types Structure and Planar Elements Residuum Maximum g-': Young'w Overbreak Surfaca -
and Equivalent Geologic (eplittability) (overburden) pry gg Modulue of Excavatability Remarks
Formation Density - Elasticity 5/
1bs/ft] o 3
(1bs/ft) ..}8}_‘; £
Pelitic schist, mica Metamorphic foliation iws 0~50mM Avg 20M |163.5~ 3-6 Low to Slight to Moderate to Machine boring slowed by quartz pods
schist, metagraywacke, - dominant planar elements; Thick micaceous (176 Medium moderate eapy; usually and other hard inclusions. Overbreak
quartz-feldspar-mica dips steeply, multiple dir- saprolite and . requires ‘and rock load depend on orisntation
schistose gneiss, ections cosmon. Fissile, soil. blasting of excavation to foliation. Squeezing
quartzite. Wiasahickon, splits along lmm to lcm ground in wet shear zones probable. {
palitic schist facies. planes. Many small scale Scaling slight to moderats.
folds; faults & joints ing d to p d
commonly parallel foliation, Susceptibls to shearing at dips of
jointing irregular; trans- % 15 a ées Or more rd open cut
verse sets facilitate break- .faces. Commonly forms gently rolling
age into polygonal blocks. hills and steep linear valleys.
Meta-igneous, meta- PFoliated schistose to banded 0-25M Avg ™M 164-172 1-5 Low to- Slight to Moderately Machine boring slowed by quartz pods
volcanic & volcani- and massive; locally many Thin to moder- High moderate difficult: and other hard inclusions. Overbreak
clastic greenstones; fractures. Locally fissile; ately thick requires blasting and rock loads depend on freq
epidote-chlorite schist, | split along lmm. to 5cm. clayey sapro- and orientation of fbliation, rock
amphibolite, chlorite— planes. Also blocky. lite and soil. defects & alteration. Impeded
ectinolite-talc schist, Joints abundant, closely drainage. Moderately weathered.
metagabbro, tonalite, spaced, dip steeply. Commonly forms nearly level uplands
meta-diorite, etc. ‘or lowlands. k
Serpentinite (peridotite, | Masgive to locally foliated; O-24 Avg 1M 151-178 2-5 Very low Excessive Difficult: Exceedingly difficult to work. Swalling
pyroxenite, dunite), commonly sheared and broken Thin to no (sheared) requires and squeesing ground along wet shear
gabbro, talc schist, etc. | by intersecting zones of saprolite or to very blasting zones; high stage of stress likely
weak, friable slippery soil. high in massive merpantinite bodies. May
material. Joints common. (masmive) act a@ barrier to gtoﬁnd water and
septic effluent migration. Good road
metal. Shears easily along contacts,
. and fractures on cut faces when wet.
Unweathered .or slightly weathered.
» L Commonly forms rolling uplands.
Schietose gneiss, granite| Massive, layered, thick- 166.6— 3-5 Medium to Moderate to Moderate; Overbreak and rock lo:eu depend on
granofels, pegmatite, bedded to foliated where 0-30M Avg 15’. 178.1 high. excessive. requires orientation of ien to foliation
grancdiorite, (meta— interbedded with schist Modarately blasting snd joint Sylt:I.l Fair to good rip-rap.
graywacke, schiat, etc.).| or along shear planes. thick micaceous, of A0y ww
"Sykesville Fm." Splits along lcm to lm. aandy, =ilty sustain stesp cut faces sxcept in
Wissahickon, diamic- plames. Joints prominent, saprolite and thinly layered schistose portions which
tite facies (Boulder dip steeply, parallel and oil. - -::lmb :';i:: !j’olntd‘::: m’
- A commonly bre n locks !
gneian) perpendicular to layering slabs or plates. Locally quarried for
. dimenmion stone, building stone,
Adsmellite, gneismaic 3-5 Moderste flagstone and rip-rap. Commonly forms
granite, aplite, etc. gently rolling uplands and steep walled «
pegmatite “"Occoquan i valley®.
‘granite®.
Veins, dikes, pods. Massive and ahattered O-1M no 65 1-3 Low to Not applicable pifficult; Exceedingly difficult to work where m
to Sam. fragments. saprolite, high. requires sh d by « Urweathered.
essentially blasting As much as 75" wide. ?\u 2 ’
~ no soil. bold upland ridges. o
—
] : - ‘-f :
> 3/Strength Class  Range of Comprsssive Strepgth (psi)  3/Modulus Class  Range of Static Modulus of Elasticity 4/Ovarbreak - in tunneling demotes quantity of 3
difficelt : = ® ~, actually excavated beyond perimetes previcesly '
difficult Very high > 32,000 Very high fined by the engineer as the finished emcavated
High s 16,000-32,000 High tusnel cutline
Nedim 8,000-16,000 - Nedium ® x 10° - 12 = 106 5 - relative ease of diggi
Low -4,000-8,000 Low 4 - 8 x 108 by surface power equipmest such as
very. low < 4,000 . Very low 1 21;‘4 x 10 _ rippers, scrapers, back hees, etc.
) L T

\

) A, 0we, 1975,
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