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the eastern margin of the basin is exposed at the Tuckahoe
Village Shopping Center where conglomeratic arkosic sand-
stone overlies porphyritic Petersburg granite nonconformably.
There is no evidence of faulting. At the western margin of the
basin, however, along Flat Branch, the granite adjacent to the
margin may be formed by a normal fault with a steep easterly
dip. Direct evidence for faulting is lacking.

Large boulders composed of relatively unweathered
Petersburg granite occur a short distance from the Triassic
sediments along Flat Branch (Shaler and Woodworth, 1899, p.
507, pl. XLIX). These are conspicuous along Gayton Road. A
likely history of the boulders is that they were produced by
partial weathering of granite prior to deposition of Triassic
sediments, covered and protected by Triassic sediments, and
then exhumed by weathering and erosion (Shaler and
Woodworth, 1899). Rounded masses of spheriodally
weathered granite measuring more than ten feet (3 m) in
diameter are well displayed in the eastern end of the Tuckahoe
Village Shopping Center.

Palynological data are indicative of a Late Triassic age for
the sediments of the Richmond basin (Cornet and others,
1973).

Diabase Dikes

One of the two greenish-black to black diabase dikes ob-

served was too small to map. It is in the granite along State

By Bruce K. Goodwin'

approximately 2 inches (5 cm). Massive gravel beds up to 8 feet
(2.4 m) thick are locally interlayered with clayey sand beds,
although most gravel beds are less than one foot (0.3 m) thick.
There are a few scattered round quartz pebbles within the
sandy beds. The matrix is sand with varying amounts of clay.
Discoidal pebbles and cobbles have their long axes oriented
paralllel to bedding. Quartz clasts dominate. The clasts are less
weathered than those of the high level gravel unit. At most
exposures the gravels are highly oxidized and both the clasts
and the matrix have been stained dark reddish brown. The
gravels generally are not cemented.

The base of this lower gravel unit slopes toward the James
River from the north and the south; elevation decreases from
about 250 feet (76 m) to less than 180 feet (55 m) on the north
side and from 240+ feet (73 m) to less than 180 feet (55 m) on
the south side of the river. The slope of the contact may be as
much as 50 feet per mile (9.4 m per km).

These lower level Tertiary gravels are considered to have
been deposited by the James River when it was above its
present elevation; the unit may be time equivalent with the sand
and gravel unit.

Sand and Gravel
A thin veneer of sand and gravel (R-5921) overlies an eroded,
gently sloping surface of Petersburg granite in the eastern part

p. 93). Both are homogeneous, equigranular granites
possessing good working qualities (Watson, 1910).

Large quantities of granite suitable for dimension stone
occur within the area. However, the best quality stone with the
least amount of overburden lies adjacent to the floodplain of
the James River where the James, its tributaries and slope wash
have reduced the overburden to a thin mantle.

The Petersburg granite is variable in composition, texture
and joint development. Although this variability is not
desirable in dimension stone, the rock may be used for crushed
stone. From the Petersburg granite a sufficient amount of
crushed stone could be supplied to meet future needs of this
region. In areas where the granite is covered by a thick residue
of saprolite, production cost may be relatively great.

As Richmond and its suburbs continue to expand, the
demand for crushed stone will continue to increase. The major
problems in developing the crushed stone resources will
probably result from the increased urbanization and public
reluctance to have crushed stone operations in close proximity
to residential communities.

Coal

Thin beds of coal occur in the Triassic sediments near
Gayton. The thicker Triassic coal beds occur outside the
quadrangle to the west in the main Richmond basin (Goodwin,
1970). Coal potential in the Bon Air quadrangle is limited
because the beds are thin and irregular. Urbanization will also
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Alluvium: floodplain deposits of gray, strati- Subject to periodic flooding: seasonal perched
fied sand, silt, gravel and clay. water table; unstable in deep cuts or excava- 1980
tions; severe limitations for construction due to
flooding; good potential for farming and as a "
source of topsoil.
B The Bon Air 7.5 minute quadrangle area lies astride the Fall Route 718 near the gravel-granite contact. The larger dike (R- quadrangle to the east (Daniels and Onuschak, 1974). In the Clay Materials
Sand and gravel: yellowish-gray to moderate- Deep to very deep, well- ('iramed sandy soil; hl.gh Zone, which separates igneous and metamorphic rocks of the 5917) is in the quartz monzonite porphyry phase of the Peters- Bon Air quadrangle it is commonly less than 10 feet (3 m) Although clay has not been worked in this area, several units
reddish-brown silty sand with minor amounts to moderate permeability; depth to granite Piedmont province from sediments of the Coastal Plain burg granite approximately 0.7 mile (1.1 km) northwest of thick. exposed here have been exploited commercially in adjacent
y y 7 7 5 7 1 i p . . . . . o A . .
of gravel mottled with iron-oxide; particle sizes saprolite ranges from a few inches to 10 feet province. Nonmarine sand, clay, and gravel overlie eroded Holiday Hills. The sand and gravel unit is composed of yellowish-gray to areas. The major limiting factor is the high degree of ur-
range from clay to cobbles with fine sand (3.0 m); slight 'limitations fpr gonstructlon; igneous and metamorphic rocks in the eastern third of the area reddish-brown sediments that range in size from clay to banization.
dominant; locally finely laminated, or cross- moderate limitations for drain fields, ponds, along the edge of the Coastal Plain. Coarse gravels extend TERTIARY SYSTEM cobbles. In places the fine sands are laminated and they may be Tests on a sample of saprolite of the Petersburg granite from
bedded; includes sediments deposited in fluvial, and landfills. westward over the Piedmont surface as caps on many of the . _Gravels ) mottled with iron oxide. Commonly there are a few scattered, the base of a construction trench at the intersection of In-
nearshore, and strandline environments. higher hills. A small portion of the Triassic lowland sub- _ There are two units dominated by coarse gravels. They differ  ;5ynded quartz granules and pebbles within a silty sand or fine terstate Highway 95 and Broad Street in the Richmond
province is represented near the western border of the “i’ cla:gt com%oznltlontz degrfef: Olf_ w::_ather;nti 3“‘3} Cerlnentzttlotn, sand matrix. Locally there are gravel beds several feet thick quadrangle indicate that the saprolite is suitable for face brick
. - ; quadrangle. Low, gently rolling terrain generally characterizes clevation, and direction ol inclination of their basal contacts. within the silty sand which also commonly contains gravel (Daniels and Onuschak, 1974, p. 38). Raw properties and slow
Gravel: rounded quartz p ebbl;es with sa;dy iz Welé—dralgt.ed,l r:}ocilerazeg perégzabcllel,ts.glz“l)ﬂg: the area. In some places, such as adjacent to the floodplain of The higher, apparently older gravel unit occurs on upland stringers. firing data have been recorded (Sweet, 1976, p. 41). Large
(_:layey-sqnd' TS commog 9 Brans w;h Sin ty S?-l iéel'a 1.x;ety - af em tp ction: severe the James River and some of the larger streams, slopes are surfaces south and north of the James River. These deposits The relationship between the high level gravels and sand and quantities of similar, deeply weathered granite saprolite within
iron oxide; pgbble_s, up to 25 p ercent of the R e fill steep. In other places, such as in the southwestern portion of are up to forty feet (12 m) thick. The size of the average clast is gravel unit can be seen in the eastern one-third of the the Bon Air quadrangle commonly is covered with gravel.
(8 unit, average size 2 inches (5 cm);locally bedded. Yimitestione fir Geatn fields; ponds; and landfils. the quadrangle, the surface is conspicuously flat, relatively 2 to 3 linches (5-8 cm), but cobbles with 2 maximum dimension quadrangle and on the eastern end of cross sections A-A' and Clay obtained from shales in the coal measures of Triassic
= undissected, and underlain by a thick accumulation of gravels. of more than 9 inches (23 cm) occur. Well-rounded pebbles and C-C'. The high level gravel unit has a minimum elevation of age along Gayton Road in the Midlothian quadrangle was
8 Gravel: gj,abundant, well-rounded pebbles and North of James River: has discontinuous In addition, in the eastern third and especially in the extreme cobbles arfe ?bundangtlgndctfe ma;“x_ is sand Wlﬂg d valmable 250 feet (76 m) and the sand and gravel attains a maximum tested (Johnson and Tyrrell, 1967, p. 87). The clay has
cobbles in a sandy to clayey-sand matrix; gravel distribution, caps hills; deposits thinner than southeastern corner of the area, slopes are gentle and veneered amount of clay (R-5918). Clast sphericity ranges from low to elevation of 240 feet (73 m). potential use in the manufacture of face brick and structural
o Y yey 2k v ok . high and bedd from ab fairly well defined ; o — - - : : -
Z dominantly of vein quartz and quartzite with those south of river; gravels uncemented; well by Coastal Plain sediments. igh and bedding ranges from absent to fairly well defined. Granite saprolite is commonly exposed in the intervening 10 tile. Other clay-materials derived from the weathering of
L minor am)o]unts of g?'avel compgsed of meta- drained; gradational, contact with undeflying Deep weathering of the crystalline rocks has produced a Dlscqndal pebbles and cobbles tqnd to be prlented parallel. to feet (3 m). On the basis of these and other observations, the Triassic shales within the present area may be suitable for
v morphic and igneous rocks; quartzite clasts granite ’saprOIite; relatively stable in deep cuts; thick residual soil and bedrock outcrops are rare. Saprolite is begdlﬂl& Most of the clgsts arefpr;marlly vein quartz, quar;zue., following geologic history is inferred. The high level Tertiary similar purposes. ) . _
commonly deeply weathered in a partially slight limitations for construction; severe limi- exposed over most of the area that is without gravels. Total g‘l‘( lqt}lhartzrrt}dstorlle. ome of the qu;rt;lte ctontalnsht.he 01511 gravels were deposited on a broad, weathered, gently inclined ~ In the Bon Air quadrangle Tertiary clay is usually thin where
cemented matrix on flat uplands south of the tations for drain fields, ponds, and landfills. relief south of the James River is 280+ feet (85 + m); north of Sxoliihos. A Tew clasts are composed OF MELAMOTPRIC TOCKS, and channeled surface of Petersburg granite. Following a rise it overlies the Petersburg granite. The clay is thicker in the
James River; locally 5 to 10 feet (1.5-3.0 m) Material has been used for fill. the James River total relief is 250 + feet (76 + m). igneous rock§, or chert. Typically, all these rock particles are in sea level to a height about 240 feet (73 m) above its present Richmond area and has been used for brick-making (Darton,
- o : PR stained reddish-brown on the surface but are unstained on 4 £ ; ded 1911
thick, laminated, yellowish-gray, silty fine sand F e R ¢ il i o] i e stand, the seaward edge of the Petersburg granite was erode )
o r g j iver: i reshly broken surfaces; the particles also commonly weather to form a slight scarp which is just east of the intersection of Sand and Gravel
at base; basal contact sharp south of river, South of James River: occupies broad flat STRATIGRAPHY yellowishirown o meddigibrovm and some ere parily ] Ao i ) " o ] — A b i Lo Tt
commonly gradational north of river. c¢, nine surface and isolated remnants; vertical sequence B e e B e, T e 2 et e, Kbyt (o ahaiEiie anfliser dsloneil 1638 HreRo U.S. Highway 60 an ippenham Parkway and in severa ravel has beenl pr? uce r?mt ?0 ert: igh level Tertiary
elliptical-shaped depressed areas filled with clay is: soil; sandy loam 8 to 18 inches (20-46 cm); 4 : areas north of the James River. The scarp anq the fine, w;ll- gravel§ at’ several places. .On y a few o these pits are in
: . : : Gneiss deeply weathered that they may be reduced to a sandy powder £ d ¥ I 1. th
and silty clay with a sand rim; minor amounts 1 lay 2 to 10 feet (0.6-3.0 m); and weakl ; . L 4 C ) sorted sediments to the east of it are suggestive of a marine operation and activity is intermittent. In general, this unit
of scattﬁred p uartz gravels ’ czmit(;gy ax(f)els 3 to 16 fect (0 9-4.6 m)y Along a short stretch of Powhite Creek granite gneiss, biotite by pressure of the fingers. Locally the matrix contains ‘much origin. Several small hills of Petersburg granite, some capped contains deeply weathered clasts, is partially cemented and
. ' Well-drai gr d f: bility, de- gneiss, and some augen gneiss are exposed, mostly as saprolite. clay, probably derived in large part from the decomposition of by Tertiary gravels, became islands in this sea as they were oxidized, and is a poor source of high quality sand and gravel.
USIAECS Eoot SuTiace Polrb Due to the paucity of exposures and limited aerial extent, these feldspar and eluviated from overlying beds. Some of the clay 3 i 2 i
creasing with depth; relatively stable in deep  DAUCIEVIOLEXDS 5 3 s . o e URLS. 1 e = eroded and isolated. The primary use is as fill.
cuts: sl% ht limitalt)ior’ls for congtmction- moder- rocks are included in a single mapping unit. The gneisses are may be primary. Incipient cementation is by iron oxide, silica, Around these islands were strandline and nearshore deposits. The younger, lower level Tertiary gravels have also been
ate t’o sg vere limitations for drain fiel ds’ ponds strongly foliated, well ngted,.and have pegmatites (1.n' most and clays. L_ocally a finely laminated yellowish-gray sand (R- As sea level lowered, regressive and fluvial sand and gravel was worked at several places. The presence of clayey matrix and
d landfills. Material has been used f or, £ill ? places’ less th.an.a fo'ot,thlck), thin quartz veins and granitic sills 5919) mnderlies the gravels. ] . deposited on the eroded granite surface. Small-to-medium- excessive amount of ferruginous material in the deposits limits
and fancifls. Materal ha ’ ankdlk§Z' il%tlte-rlclﬁ'pg?sesl of the gne11§ses weather to a deep g An t:llpperdloarg r_nem?er ?vetrh%sh ﬂlle gravel dvdvftﬁ é‘ con- sized deltas probably formed seaward of the mouths of streams their use as aggregate.
ipki ; : ark-reddish-brown, highly clayey saprolite. ormable and gradational contact. The loam 1s reddish-brown, which emptied into this receding sea (Daniels and Onuschak Six miles east of the Bon Air quadrangle, several large sand
¢: shallow, elliptical depressions with a narrow Shanilan v : 5 . : b > ¢ : )
: . : : gneisses underlie most extensive areas to the west in contains a few scattered siliceous pebbles, and ranges from a 1974) and gravel deposits of Tertiary age have been worked
sand rim; clayey soil; poorly drained; imper- the Midlothian and H . : - . .
= & z o g e ylas quadrangles (Goodwin, 1970). The featheredge to more than 10 feet (3 m) thick. It was not QUATERNARY SYSTEM
meable; interior dramage; severe limitations for gneiss in the Bon Air quadrangle is interpreted as a roof mapped separately. Alluvium ENVIRONMENTAL GEOLOGY
L any type of constructen. pendant of host' rock which is preserved within the intrusive The: high level gravels soutl} of the James River contain more The floodplains of the James River and the valley floors of Environmental geology of the area isrelated to t.he rock units
~ Petersburg granite. clasts. \ﬁ/lth rhegard to maérlx the;ln do th;):ehto t}lne ngrth, several smaller streams are mantled by deposits of gray, poorly lsh;)wln on thlf fgeologlc nllap. Flﬂ%‘ obser(\ilanor:js'b.cl{rt) tk}e
. T : - soi ROCKS especially when compared to those at higher elevations. ted. stratified sand, gravel, silt, and clay. These al ithology, rock fractures, slope stability, and erodibility, in
Diabase dike: dark-greenish-black to black Weathers to large, crusty-surfaced boulders; soil UprPER PALEOZOIC R ; sorted, stra sand, gravel, silt, an y. se commonly : 5 : { 1
e 8 beight red with impermeable clag; dittienls fo Petersburg Granite G_ravels to the south are also more hlghly cemented 'fmd_ more contain organic material, are moist, and are subject to periodic conjunction with soil = surveys of Chesterfield County
’ excavate; limited distribution; severe limitations Petersburg granite is the basement rock in most of the area highly decomposed. The larger quantity of clasts is indicative flooding. (Mat}}e.ws, 1970) and Henrico County (Clay, 1975), were used
for foun’dations and drain fizalds_ (R-5910, R-5911, R-5912, R-5913, R-5914). The Petersburg of a higher energy fluvial environment of deposition for the Depressions on the Upland Surface in writing the envirqnmental geology summary. In this sum-
granite consists of three phases. One phase is light-gray to deposits south of the river. At least nine elliptical, shallow depressions occur on the flat, mary, presented adjacent to the stratigraphic column, the
(@) moderate-orange-pink and medium grained; another is very Because the lower contacts of the gravels are at similar undissected upland surface of the highest Tertiary gravels in terms slight, moderate, and severe indicate the degree to which
— Newark Group: cm, coal measures, mica- Shale:  thick clayey impermeable soil and light gray and relatively fine grained; and the third is por- elevations south and north, the deposits are considered to be the southwestern quarter of the quadrangle. There are an the surficial and near surface material is suitable for the
7 ceous, medium- to coarse-grained sandstone, saprolite; poorly drained, seasonally high water phyritic. The last phase occurs adjacent to the Richmond basin time equivalent. South of the James River the high level gravels additional dozen similar depressions on the same surface in the designated land use. The term “‘slight”” means that generally
<Y arkosic sandstone, carbonaceous sandstone, table; severe limitations for foundations, exca- (Bloomer, 1939, p. 142-143). Composition ranges from occupy a broad, flat, relatively undissected upland surface. adjacent Midlothian quadrangle (Johnson and Goodwin, 1967; soils will 13? satisfactory for the designated use. ‘‘Moderate
x black shale, red shale, and thin coal seams; vations, and drain fields. Sandstone: soil and granite to quartz monzonite to granodiorite and the textures Remnants of gravel occur on hills just east of the intersection Goodwin and Johnson, 1970). These depressions or basins are limitations” implies that the soil may or may not be
b sandstone weathers orange-brown, may contain saprolite thin on slopes; maximum depth to range from nonfoliated to well-foliated, fine- to coarse- of U.S. Highway 60 and Chippenham Parkway and westward commonly at elevations of 340 to 350 feet (104-107 m), and are satisfactory for the designated use. In such cases onsite in-
a few rounded quartz pebbles; shale weathers bedrock 10 feet (3.0 m); moderate perme- grained, and equigranular to porphyritic. In some exposures across and beyond the quadrangle. Similar gravels are in the filled by 5 to 10 feet (1.5-3 m) of massive, brownish-gray silty vestigations may be necessary to determine suitability. ““Severe
brownish-red. ability; locally poorly drained; easily excavated the rock has numerous joints and thin quartz, aplite, and Midlothian area (Shaler and Woodworth, 1899; Mathews and clay with a few scattered, rounded quartz pebbles. A low ridge limitations” means that in most cases the unit will not be
tP ?bopt 10 feet (3.0 ’1:‘)3 moderate _to severe pegmatite dikes. In other exposures it is massive. Because the others, 1965; Goodwin, 1970} and Goodwin and Johnson, or rim of fine sand surrounds the depressions. The sandy satls.fact'ory for the desgna}ed use, al.thqugh on-site in-
hm}tatu‘)ns for foundatlon_s, .excavatlor.ls, and rocks are poorly exposed and deeply weathered and because the 1970). The gravels were ck:posned on a nearly planar surfage, sediments of the rim grade laterally into the brownish-gray silty vestigation may .show that limited zones within it may ,b? uspd.
drain fields. Resources limited to thin coal phases are in close association, separate entities of the granite with some channels, which today has a gentle eastward in- clay of basin interiors. In one basin this gradation occurs over a Any particular site development_ or propqsed land fnocpflcatlon
beds. were not mapped. One exception is the coarse granite porphyry clination of about nine feet.pe.r mile (1.6 m per km). The basal horizontal distance of 125 feet (38 m). In general, the width of shOLflld .be ;l)receldec_i by a dfetalled on-site investigation by a
;hat ;ls in the westerln 1();1? ogt}ée area, but even the boundairy co)nFaucthof the iravel depom;s is at alfn ;levan%n of %503f3e8tf(76 the gradational zone varies directly with the ‘‘diameter”’ of the professional geologist or engineer.
; : : . or this unit is poorly defined. Some granite with equigranular m) in the southeastern quadrant of the quadrangle, eet basin. Commonly the rim, if undissected by erosion, is from 5
Petgrsburg gramte: Pzpb, fzr}e- to. cagrge- Peep to v.ers'f deg%) ’ wﬂl-dramel('itsoﬂ, elay Ss%}?s texture occurs within the area shown as granite porphyry on the (101 m) in the southwestern corner, and 390 feet (119 m) at the to 10 feet (1.5-3 m) high and, although this relief is often too REFERENCES
grained, uniform to porp kyritic, folisted to I S ﬁ.mh. e saprobll ebpgrmi{a. “bsi map and, conversely, some porphyritic granite occurs within western edge of the Midlothian quadrangle. The maximum low to be seen on the topographic map, it can usually be Bloomer, R. O., 1939, Notes on the Petersburg granite:
®) nonfoliated granite, granodiorite, and minor mgdel:ate i Jis Tmpeymeghis, Begsocsh o2 the main mass of the Petersburg granite. observed elevation, about 450 feet (137 m), occurs in the Fine detected on aerial photographs. In the quadrangle, maximum Virginia Geol. Survey Bull. 51, p. 137-145.
—_— t. zonite. Pzpbm, porphyritic grano- soil slightly sticky and plastic when wet; exca- ) i e e ¢ ¢ t i > i 5
o quartz monzonite. pom, porpny gr 5 & A t. blasti In the granite porphyry, potassium feldspar phenocrysts Creek Mills quadrangle, which is the next quadrangle west of dimensions of the basins range from 0.25 miles to 1.05 miles . . .
N diorite to quartz monzonite; moderate-orange- vation requires power equipment, blasting re- el 1 el LR G o ol ave nek i o Emahni ot the Midlothian quadrangle. North of the James River, high (0.4-1.7 km). The long axes of the basins trend N60°W to Clay, J. W., 1975, Soil Survey of Henrico County, Virginia:
pink potassium feldspar phenocrysts over 1 quired for bedrock; depth to bedrock var}able, ¢ : . g 4 level gravels are a thin cover on the higher hills in the eastern s . U.S. Dept. of Agriculture Soil Conservation Service, 119 p.
O inch (2.5 in length commonly oriented 6 to 50 feet (1.8-15.2 m); frequency of joints medium-grained, anhedral quartz and plagioclase (R-5915). ) "o . N8O°'W.
L:]I ;;ncr alle(l - orc ’S’Zb ;JZralelrelf Y 0 fainty bl sErand fiighly vaniable: i‘elati;/ely stable in excavations: Much of the rock is foliated and where foliation is well h?lzfsc)(v)ffth::(ggad)rangae ‘fmtd extend fr?‘];‘ a r:i“é‘tlmum eéegatlon In the quadrangle, the basins appear to be restricted to the Cornet, Bruce, Traverse, Alfred, and McDonald, N. G., 1973,
9 . g el : ’ i g o €e m) at the intersection of Broad Street and Bremo igh land surface south of the James River. Recon- Fossil spores, pollen, and fishes from Connecticut indicate
iation: ) 3 t developed it is enhanced by a parallel or subparallel s 3 ! highest up i 2 =S, 5 !
E folzatloln,' g;oundmass (fo mlmat_e‘il tbé’ % lfa;l';fz ilrl;glﬂta tilérrll’lsltz;c;o&fi , rfofli'elt(:i(;r;s;aucgggs, r;g&i:‘;a(i arrangement of the phenocrysts. Avenue (o a maximum elevation of 310 feet (94 m) at the in- naissance studies of surrounding areas do not reveal any early Jurassic age for part of the Newark Group: Science, vol.
Ml pagoeese: By ©oey L)t e i 5 O 7 Two narrow, north trending zones of jointed rock within the tersection of Parham Road and Quioccasin Road. similar basins on Piedmont rocks which lack a gravel veneer. 182, no. 4118, p. 1243-1247.
fractured granite with quartz filling the frac- source of topsoil, except in quartz-rich zones Pereb : e dgb y i v d Although the elevation of the basal contact is in accord north They are also absent in areas dissected by g‘é‘rosion The
jol ; ; fine-grai etersburg are characterized Dy numerous quartz veins an ‘ : . 4 ’ Daniels, P. A., Jr., and Onuschak, Emil, Jr., 1974, Geology of
tures and joints. (pq); crushe.d stone; fine-grained phase has been thin peematite dikes. Most of these dikes are only a few inches and south of the James River, the nature of the contact is development of the depressions does not appear to be related to ; gy
used as a dimension stone. peg y S : £ : - ; the Studley, Yellow Tavern, Richmond, and Seven Pines
thick but some are one to two feet (0.3-0.6 m) thick. These commonly different on the two sides of the river. On the south the type of bedrock which underlies the upland gravels. For o Vireinia Divisi .
( ) h ith th derlvi lite i abl D y A quadrangles, Virginia: Virginia Division of Mineral Resources,
zones contain many unusual occurrences of quartz including side the dcgntact with the ‘ll(n eh ylngh§apro lte 1s 1nvariably example, in the Bon Air quadrangle all of the depressions have Rept. Inv. 38, 75 p.
Gneiss: granite gneiss and biotite-rich gneiss; Granite gneiss: deep to very deep, well-drained — botryoidal masses of elongate crystals, concentric growths of sharp and is commonly marked by a thin basal conglomerate. developed on gravels overlying the Petersburg granite, whereas ) ’
well-foliated; locally cut by pegmatites, quariz soil; clay seams in saprolite; soil and saprolite i crystals, and drusy, vuggy masses of crystals. Slickensides are Many gravel contacts exposed on hillsides are marked by a in the Midlothian quadrangle some depressions have formed Darton, N. H., 1911, Economic Geology of Richmond,
veins, and small granite dikes. permeability moderate to high; impermeable = common on joint surfaces and quartz veins are offset slightly sharp break in slope. In places gravel has acted as a resistant on gravels overlying coal measures, sandstones, and shales of Virginia and vicinity: U.S. Geol. Survey, Bull. 483, 48 p.
= bedrock; subsoil slightly sticky and plastic 2 a along some of the joints. In some places there are brecciated cap rock. To the north contacts i?-ng.e from somewhat shar;}m Triassic age. The elliptical depressions in the Bon Air and Goodwin, B. K., 1970, Geology of the Hylas and Midlothian
— when wet; excavation requires power equip- i - :‘fb P4 shear zones that were permeated by silica-rich fluids. eastern exposures, where char.me ing n th_e underlying saprolite Midlothian quadrangles are very similar to the well-studied quadrangles, Virginia: Virginia Division of Mineral Resources,
P ment; difficult to compact; relatively stable in T Gagingibta g Zircons from a medium-grained, massive quartz monzonite is more extensive, to gradational ones in western exposures. Carolina Bays of the central and southern Atlantic Coastal Rept. Inv. 23, 51 p.
= excavations; slight limitations for construction; Sl - T in the Petersburg granite were determined to be 330+ 8 million The gradational sequence is from granite to reworked saprolite Plain. Therefore, they are considered to be Carolina Bays mdwia. B 7. and Tolk 5 Tttt
14 moderate limitations for drain fields and ponds; a 3] years of age (Wright, Sinha, and Glover, 1975). to gravel. A gradatl.onal contact between saprolite and gravel is which have developed on gravel west of the Fall Line. o<1) wm,f h 5 T] : o nsoln, A I\;I"dl h, u1ve' ool to1 ; ﬁ
m source of topsoil. Biotite-rich gneiss: deep to s SRS TRIASSIC SYSTEM exposed in the parklpg area of Regency Square Mall. . Basins whose rims are undissected by streams have interior gAeo og{ I?. ltd eCupfam gra\:T m:?.rc i :)tl l1;aln3 (l;'glillilb; t
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REFERENCE NOTE

Portions of the publication may be quoted if credit is given
to the Virginia Division of Mineral Resources. It is recom-
mended that reference to this report be made in the following
form:

/ . d di g st e of the quadrangle. The unit is a featheredge thick at an restrict their availability. Methane, which may be associated Goodwin, B. K., 1980, Geology of the Bon Air quadrangle,
81 Strike an 1p of joints 'Department of Geology, College of William and Mary, elevation of 240 feet (73 m) in the Bon Air quadrangle and with the coal, might provide a source of energy if sufficient Virginia: Virginia Division of Mineral Resources Publication
Williamsburg, Virginia 23185 thickiens to more than 80 feet (24 m) in the Yellow Tavern quantities of the gas exist. 18, text and 1:24,000 scale map.
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