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Co lumbia Formation and Ho locene Sediments 
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G weathered crystalline hasement 
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DELA WARE GEOLOGICAL SURVEY 

GEOHYDROLOGY OF THE WILMINGTON AREA 
HYDROLOGIC MAP SERIES, NO . 3 

SHEET I-BASIC GEOLOGY 

MAP KEY AND DISCUSSION 

Sediments ot the Coastal Plain l'rovmce: 

The Coastal Plain portion of the Wilmington area i> underlain 
by unconsolidated sediments of Early and Late Cretaceous age 
(Pocomac Formation) unconformab!y o~erlain in most place~ by 
sedimems of Pleistocene (Columbi.i Formation) and/o r Holocene 
(Recent) age . The map depicts the extent of the Potomac Form~
tion . However, Quaternary age sediment~ are found in the southern 
part of the Piedmont, particu larl y along the Fall Zone . 

The Potomac Formation is fluvia l in origin and is composed 
pre<lumimm tly ur <:lay~ and sil ls wit!, some in terbedded sands. 
Ge11e1a!ly, in the nortl1ern part of the Coastal Plain, these sand~ are 
Lhin and irregular in ex tent and thtckness . Correlation orindh·idual 
sands 1s usually difficult unless dense well control exists. 

The Potomac thickens to the southt:'<L~t au<l sarn.ly unil~ leud lu 
uci.:ur iu the l<Jwi:r half of lhe fo11nati on (>ee cros.1-.1ecti on A-A') . 
The a verage grain size of individual sandy units is usually constaIJL 
over short lateral distances. However , grnin size varies '>"idely 
among rnnd:; of the Potomac Formation as a whole, and develop
ment Or wells ca n be difficult and rime consuming in che finer
grained sands. Ground-wa ler yields from the Potomac ar<: higl1ly 
var iable rangiug from ao low a, a few eallons per minute to as high 
as 500 gallons per minute. The results of short-term pumping tests 
should be interpreted with caLJ!ion bccaLJsc of 1he extreme lateral 
and \'ertical variat ions in sediment type and the po51;ibility of 
leakage through confining beds. 
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The Columbia Forma1ion is composed primarily of poorly 
so rted nuvial sands with some imerbedded gravels, silts, and cla~s. 
Thii.:k sections of the Columbia Furmadon {paleochannel~) may 
yield up to several hund red gallons µer minute to individual ,wlls . 
The 1hickness of the Colu mbia Formation is shown in detail on 
Delaware Geological Survey Geologi~ \1ap, Series No. 4 
(Woodruff and Thompson, 1975). A northcast-southwc.st trending 
paleochon nel occLJrs in the vicinity of the development~ of Castle 
Hills and Collins Park (see well Cd43-16 on cross-sec1ion B-B ') and 
is a majo1·sou,ce of ground water. The Delaware River has trun
cated the Columhia and older formations along the coune of the 
river a nd has deposited in turn mostly fine-grained material (see 
cross-section B-B'} within the present channel. The Columbia For
mation is usually the source of recharge for aquifers '>"ithin 1he 
Polu1ua<: For m.1Lio11 . 111 some <:a>e~ ~ands of the Potomac Forma
tion and rhe Columbia Formati on may act as a sinele hydrologic 
urn!. 

Quaternar:,· age stdimen1s or the Coastal Plain 
greater than 40 f~et th ick. 

Immediately adjacem IO the Delaware Ri ver and in areas such as 
Cherry [slam.! and Pigeon Point these sedimerns include the Colum
bia Formation of Pkistocene age, overlyine sediments of Recent 
age depo~ired by lhe Delaware Ri,·er, and pos.~ibly hydraulic fill. In 
other area~ only the Columbia Formaiion i5 present. 

C rystalline rocks of the Pi~.dmont Pr ovi nce: 

Gneisses and schists of the Winahickon Format,onWg with some 
interlayered amphibolites unde rl ie the western half of the map 
area, Ground-water yields are variable but average abou1 IO ga:Jons 
per minute (!!pm) for wells drilled at random. Wdls Llrilki.l i[J 
liighly fradu1ed areas may, in rare cases, yield up to abou t 300 to 
400 gpm initially_ The ove-rburden or wea1hered rock may be up to 
.1e1;er:-il ten; of feet thick and often i~ a ~nurce of ~hallow ground 
\Valer. This la!Ecr waler is often ol questionable quali ty and i~ 
generally not used if water is available from deeper zones. 

l !!neous ano.l l\lter<:Ll igneous rocb of 11Le Wilmington Compl<:x 
(w,:) p1<:do minate in the ea~cem part of the map atea . The~e rock.I 
ge nerally have less sernniiary permrnhil ity than t.he Wi~~ahickon 
Formation and yields are usually low. The ~ield of the average 
house well is about l gpm and dry hok:s are fairly common. Some 
improvement in yield i5 usually PoS>ible by using terrain and linear 
features as guidelines in explorat ion. Aquife r te,ts on new wells in 
th,;: P iedmont must be interpreted with <.:autiou. Initial yields may 
dec:line with time hy as much a.s 50 percent due to water being 
removed from storage withm the rock5. Aquifer characteristics 
derived from short-term tests could be highly directional. 

Sedimenls of the Piedmont Pro~ince greater llian . 
10 ree.t thick (excludin~ we11thercd rock) : 

In scallered ar~as 1hroughuut lh~ Pieduwnt lhe cry~tallin<: ruck 
is overl~in hy thin patches of predominat.ely sandy or gravelly 
sediments. T hese sediments include the l:lryn Mawr Formation (age 
uncertain) to 1he north of Wilmington and Quaternary age 
sediments within Wilmington and along the Fall Zone. The 
thickness of 1hese deporns does not exceed about 50 feet and, 
beca u~e of their limited extem, they do not yield large amoums of 
grouud wal.-.-r. 

~ - 200-----

Allitude in fe<:t of weathereJ ba>tm<:nt bene.ilh Co.istal Plain 
sedim<:11ts (sea le.<:! datum). The top uf weath~red basement u~ual
ly defines the maximum depth of d rilling for ground-wa1er t:xplora
tion m the Coastal Plain. Locally, little ground-water has been 
found in the basement {crysralllne) rocks beneath the Coastal Plain 
sediments. 

--- --------
minor 

Fracture traces o r lineaments postulated from study of conven
tional air photo.~, topographic maps, and satellite photos. Such 
(racc5 often indicate 20ncs oI fractured rock where ground-water 
yields may be higher than average. 
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Well ur li,ojl liolf numbl"r 

A' 

Localion of cro~s-seclion 

Geologit contact. dashtd whett inferred or concealed 

-------

Geologic mapping in the Piedmont is under revision b)' A. M . 
Thompson (unpublished manuscript). Geologic contacts within the 
Pie.:Jmont a re ta ken from 1he revised work and may differ from 
those shown on previous publications. 
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