DELAWARE GEOLOGICAL SURVEY
UNIVERSITY OF DELAWARE, NEWARK
Robert R. Jordan, State Geologist

(Geohydrology of the Chesapeake and Delaware Canal Area, Delaware)

DELAWARE GEOLOGICAL SURVEY
GEOHYDROLOGY OF THE MIDDLETOWN-ODESSA AREA
HYDROLOGIC MAP SERIES, NO.8

SHEET 1 - BASIC GEOLOGY AND HYDROLOGY

— oA A SEETITET
42'30" L ° mnnr i
39 ° 30’ = 40 75°37'30 35 32’ 301:
y) ..l & = T = l |
EXPLANATION
iling
Te 0 l cps Datum - land surface
(elev.65 ft)
CALVERT FORMATION A
The Calvert Formation is a bluish-gray silt that acts as a semi-confining unit. In Columbia Fm.
] 5000 —- the western and southern part of the map area, thin sands, locally present, may
I8 Qcl oooo provide enough water for domestic wells. ‘i_‘
\ °° coo 4
2|2 oo
= >
> | B
Bl . :
iré Columbia Formation and Sediments of the Tna g E
> |2 Holocene sedi - : a
7\ ediments Columbia Formation i Bz Vincentown Fim.
o (cross-section only) greater than 40 feet thick e ) S
I \ l Fluvial sands and gravels of the Columbia F v B PO ORI §
: s of the Columbia Formation compri ; ]
P FL part of the water-table aquifer. Ground water in the formati oi:lnf:c;l};i tg)spgrg;lost % _ In the southeastern corner of the map area sands of the Nanjemoy Formation > 5]
W o) aquifers and provides most of the water flow in streams. The uppermostg art of I&: é directly overlie sands of the Rancocas Group, and the two units function as a single 5 +
\ = formation in many places is silty, and thin clay beds may occur locall ’l;h % = aquifer. The Nanjemoy is recognized in well Gd31-2 mainly on the basis of :
: tions of Columbia (greater th I locally. lhick sec- e microfossils but cannot be mapped farther north with any certainty (see cross- 100 - s
R S B \greater than 40 feet) usually support high yielding wells. < section). The Formation is probably equivalent to the Manasquan of New Jersey P 5 Hornerstown Fm.
! ecause of the relatw.ely !'llgh hydraulic conductivity, the formation is particularly ) ; : E 1
\ _ 8. - susceptlblfe to contamination; therefore, ground-water quality should be assessed. & P E—
% IR (IR LS e 1o oaumbia paleovalley trends NESW across the map area and is probably related v_ £ &
0’0 000 0000 ° oo ogoooogooooo ) - to the one depicted on both the Wilmington (Woodruff, 1981) and Chesapeake and T
9 - e oo : ( ) N e Delaware Canal (Woodruff, 1986) hydrologic maps. In modern deeply incised = s "
o5 ° °°°°°°°°°;°;°7.- 30 7 - S, Veiel) zgaeHE Véglelys ti)r‘oswré has removed most of the Columbia sediments. In the map 8
: ¢ 0 ¥ 0 / g o a the Columbia sediments are probably of Pleistocene age. Hol ;
7 5 0 5 > : = : ; ge. Holocene age sedi- =
12 pacels. ogss 5 5 é’ — : Joas: 7 ” Al g:lnts ]jl'reFmam]y‘ marsh deposits and valley fill. The thickness contoursg of the RANCOCAS GROUP >
=] 0 6 o¥/o > 506000000 E 24 ~olumbia Formation shown on this map may differ from those of earlier publica- Sands of the Rancocas Group are a major aquifer in the southern half of the map E Mt. Laurel Fin.
ol & X ° p;ooo o ;1?/:::: tions because of the availability of new data. area, Yields may range from tens of gallons per minute (gpm) to over 200 gpm. o .
=1 A 0’0 00 —_— 7 3
N;f% 00w 5 g Ll goooooo Both the Vincentown and Hornerstown formations which make up the Rancocas
“\*ﬂ Bt 0000000 a0 Group are highly glauconitic but the Vincentown is generally more quartzose. In
o‘ oo o‘% areas where thin, cemented sands occur within the Vincentown open hole well
'3 000 Q_0-07p completions are common. The Vincentown is correlative with the Aquia Formation
°o°o° ooled oo of Maryland’s Eastern Shore. The underlying Hornerstown is characterized by a 200 -
B\ 0.0 0/0 b0 distinctive set of one to three peaks on natural gamma-ray logs. The Cretaceous- _J
6°8.0, Tertiary boundary, as determined from microfossils, usually occurs within the
lower peak or the lower one third of the Hornerstown. On the basis of information —
not previously available, the northern boundary of the group, is placed farther = Marshalltown Fm.
north than indicated on earlier maps of both Maryland and Delaware (Pickett and 2 |
Spoljaric,1971; Higgins and Conant, 1986). 5 ,
8
. z !
é Englishtown Fm.
|
27307 — ?
) MOUNT LAUREL FORMATION
Merchantville Fm.
The Mount Laurel Formation is a fine to medium, glauconitic, quartz sand
with varying amounts of silt. It is commonly tapped by domestic wells in the
northern half of the map area and in the vicinity of Middletown may yield up to 300 -
about 70 gpm. The formation is correlative with parts of the Monmouth of 7
706060 0.0 Maryland and New Jersey.
?’/oooooo‘hoob
:g;o)o coooo'go Magothy Fm.
000000000000
%009, : 0
é\ (see cross-section)
= { MATAWAN GROUP
v Al APPOQUINIMINK aq
- WILDLIFE AREA @ Kmt: MARSHALLTOWN FORMATION Potomac Fm.
3 2 &&f o‘\qf’; ASAES, ,q Ket: ENGLISHTOWN FORMATION
22055550 o400 0550000060 /9 Kmv: MERCHANTVILLE FORMATION
\ \ %
5’: S5 :\:: = A <<\ Three formations comprise the Matawan Group in the northern part of the map N
CECEOOCAE OO aiefn : area. The Englishtown sand will usually yield enough water for domestic wells but =
23;.%1‘3%1%2*%‘32 y is not thick enough to provide high yields. The other two formations are fine- O a
000000000000 0¥l /p grained, glauconitic, and probably act as leaky confining units. South of = § 400 4
2900008000000 /& Middletown these formations cannot be seperately distinguished and the interval is %
é\ designated the Matawan Formation.
9000000 /p g
©0000000000000000 &
0000000000 00000000
““ Joooooooo0600000000 i
P \o\ooooo,/,o»/oooooooooo
00000000000000000
o O'Q\?f‘o 000000000000 (cross-section only)
~ 0000000000000000
b :oq,-”oooooooooooooc/i; MAGOTHY FORMATION
oco0Qo0o00 0000000
fooesdddgssddteat. ¥ 0 ) —=Cm— )M AL a0l pT A 225 0R o5 0 5o § ora g o STy TG 0 o The formation is composed of fine to medium, white quartz sands and
r interbedded white to gray lignitic silts. Magothy sands yield up to about 75 gpm
; .2 Joooooo : 00000000000 d 5. and can usually be identified on geophysical logs as a distinctive, high resistivity
O '00000000000000000000 qoz%%z zone. In the northern part of the map area Magothy sands may be thin or only the
N 0000000000000 0000 -] o000 . .
/ 1 oo%‘:p:‘;:b%oojbooooooooooooooo 60000000 finer-grained units may be present.
| 00000000000000000000000000000 o/o/ooooooooo 500 4
! 0000000000000 000000000000000 IOOOOOOOOOO
1 ©00000000000000000000 : ooo/%o’ 00 00 ¢
0000000000000600 c oo t
, X 00000000000 \ b - ; _ =
00 G gy
& // /o o000 00000000 S o4 0-0-0 2/ ‘ (cross-section only)
(framesiiie RIS I AON
s s e — ooooool?\oi{ "‘oooooooooo‘:,? é? oooooo SR The Potomac is the basal formation of the Coastal Plain sequence and
36, T [ O Tk 2.9.9 comprises over 75 percent of the total sediment volume. In Delaware the bulk of
il S P BB i 2\3’: SR s the Potomac is fine-grained and was deposited in fluvial channel and floodplain
o ] i S = 2 . . . . .
) o ! ) =N $0000000000000000000000 000 offoo environments. Sandy zones represent the channel deposits but individual sands are
B 2o \ o R O e e S difficult to trace laterally. The textures of Potomac sands vary widely, but thick,
: ‘ e o g ©0000000000000000000000 " \fooosaovoboo0000 clf:an sands may yield up to several hundred gallons per minute. South ‘of
G 1 e ©0000000000000000000000000 ; 0‘312300 °°°g‘;° Middletown, the Potomac is used only rarely as a source of water because of its
“ awrence! 000000 000000000 cooo0 3 o' 000 isti i i i
05" . 766 : ) oogogog coooo0 ooooo.;q?boo 000000 °0°0° ocoo boooooo oqo 0o00pPoOO N\ depth. Poto'mac Ciays, usually dlStll'lgUlShed by: tihell‘ multi colors, have a tendency
B \ i f/©0000000000000000000000000000 ©000000000000CC to squeeze into the borehole and may cause drilling problems. __l
‘l‘-t 00000000@'00000000000000,?00000 0‘,'000000
/P 000000000000000000000 00000 c ©00-000000 600 -
00000000000000000000000 oo“o%ooo%o - X4
$00000000000000000000000000000/000000
,"000OQGD*‘G._O09000000000000000000 000000
100/0°00000000006D00000000000000000/0000000
{000000000000000000000000000000000000000
'00000000000000000000000000000 0000000
’,’%00"000000009‘00000000'3‘0_-_0;:%0000-00 oo0o0O0O0
/ MQO;OOOOOOOODOOOOOOOOOOO *‘O__Q‘_V_OOO 00000 Q¢ |
/ o > - i oo
S e e 4l S e soop e b Bl AW ARE
b6‘1¢pooooooom/o‘*:oooooooooooooaooo,g ] 000000000000000D
:\?o;boooooqq’,o 00000000000000000 6 000000000/00000
L 00000000 ooooooooooooooo{@o ©000000%po0000000q
t ooo { yﬂ;ooooo&_ooq:ooog
00 \oodooogqg
e L {oopoas oo MAP SYMBOLS
St S e o B A ¥
0000000000009 00000000000000O0OY 0.0
000000000000000000 00000000000Q000¢0
ooo 0000000000000 oooooooo’{: . \
ocoo oo"io’oo‘o’fﬁoooooo 00000000 ¢ X —
g 0 0 000000 0000000 0000000 i
"g::ia;:ooood'[oog‘]fooo%’o"o' 00000000 — 700
000000000000000000000000000
000000000000000
Geologic contact, dashed where inferred
00000000000
000 0. 0 00 00N
oo?/ooooo,/o/’oo Ot
@ Fcd1-1
Filing Well or test hole number
: Collins Beach 2 (C) A N
Townsend, -~ Location of cross-section 800 1
N 2 =
Photorevised area on base map
TD 860 *
marsh
# {’\
75°45’ 42 30" ! °37'30" ! !
40 75° 37" 30 35 32'30"
S T O e oS o P e L e s o e s R i AT e N N e e e T i e Y = DR BRI v r AL S T P T T R J
Base maps - USGS National Mapping Division
S L o GEOHYDROLOGY OF THE MIDDLETOWN-ODESSA AREA, DELAWARE
. 1 —
Taylors Bridge, DE-NJ,1981 O R 7 . - ? 1 MILE ' : y R E F E R E N C ES
1000 0 1000 2000 3000 4000 00
S — : o o LY s BY Boggess, D. H., and Adams, J. K., 1964, Water-table, surface drainage, and
: J ELOULIER engineering soils map of the Middletown area, Delaware: U.S. Geological Survey
S N e S — S =—— 3 : ’
. Kenneth D. Woodruff Hydrologic At HAS2.
C}& 1990 Higgins, M. W., and Conant, L. C., 1986, Geologic map of Cecil County:
Maryland Geological Survey.
2 &
S
* A -.‘§J$> %@?} & A' Pickett, T. E., and Spoljaric, N. S., 1971, Geology of the Middletown-Odessa
M < 'é\'\ c} v area, Delaware: Delaware Geological Survey Geologic Map Series, No. 2.
) &N & & <@
F & (o3 Spoljaric, N. S., and Woodruff, K. D., 1970, Geology, hydrology, and geophysics
11° )\ ki © == : : phiobie o \j& Fh54-01 . Fedl-04 «2@96”& Fc53-01 @'@ Ge2502 Gd31-02 of the Columbia sediments in the Middletown-Odessa area, Delaware: Delaware
196 WIS || 0°26" - iy ; ; T T R . 3 : Qcl, Gc14-02 Q)\'a-c‘ Geologic Survey Bulletin 13, 156 p.
8 MILS SEARO L S e teaQcleier o ' ; : . . == 2 L Promenet A 5
=L — 2 S ———— T e e I = — msl Woodruff, K. D., 1981, Geohydrology of the Wilmington area, Delaware:
P Delaware Geologic Survey Hydrologic Map Series, No. 3, Sheet 1-Basic
Geology.

UTM GRID AND 1986 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET

Horizontal scale: same as map scale
Vertical exaggeration: x10

CROSS-SECTION =

Top of weathered
basement near Fb33-10:
-1395 (msl)

L 100

— -200
CROSS-SECTION SYMBOLS - 300
K : ; 5 .
s : &
aquifers or sandy zone ? Kniag S Kmt -400
T;ansmissivity, ft /day
sandy clay/silt 60/0 1x103
’ \ ?
N
Storage Coefficient
clay/silt
unconformity ? correlation uncertain ' \“—"'.. -700

— , 1986, Geohydrology of the Chesapeake and Delaware Canal area, Delaware:
Delaware Geological Survey Hydrologic Map Series, No. 6, Sheet 1-Basic Geology.

ACKNOWLEDGMENTS

Files of the Delaware Department of Natural Resources and Environmental
Control were used extensively in preparation of this map. The assistance of the
Maryland Geological Survey regarding correlation problems is gratefully
acknowledged. The digitizing procedures and final drafting were directed by
W. S. Schenck of the Delaware Geological Survey.

Williams & Heintz Map Corporation, Capitol Heights, Md. 20743



