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- Man-made and natural materials (sand, gravel) emplaced in stream valleys or marshes to Light-gray to gray, silty clay to silty, very fine sand with scattered shell beds. The Omar
- bring the topography above grade, usually in road beds, dams, or construction near a Formation consists of up to 5 ft of light to dark-gray, basal, pebbly, coarse to very coarse
4 shoreline. Fill deposits include sediment dredged from the marshes and offshore in sand that grades upward into 1 to 3 ft of gray to very dark-gray, fine to coarse silty sand
Indian River Bay and emplaced on the uplands. with scattered laminae to thin beds of peat composed of sand to gravel-size plant
fragments. The sands are overlain by 3 to 5 ft of very dark-gray to black organic-rich
sandy silt to silty clay. Above this organic-rich zone, in the areas where the Omar is
MODIFIED LAND - thickest, 10 to 40 ft of greenish-gray, compact, silty clay to clayey silt is common. The
clayey silt grades upward into a gray, to light greenish-gray, silty, gray clay to silty fine
Areas of land where the surficial deposits have been modified due to human activity to sand with scattered laminae to thin beds of Crassostrea (oyster) shell. In places, there is
the point that surficial deposits can no longer be reliably determined. The unit is mapped a 2- to 10-ft thick bed of medium to coarse relatively clean sand separating the compact
_ in areas large enough to be shown on the map and does not include local disturbances on clayey silt from the overlying shelly, silty clay. The overall thickness of the Omar
% the scale of an individual housing lot or shallow disturbances such as large parking lots or Formation in the map area ranges from 2 ft thick along the surficial contact with the
retail areas. An example of modified land is a golf course where numerous ponds and Ironshire Formation to about 75 ft thick just south of Ocean View. The Omar Formation
embankments have been constructed. fills an east-west oriented paleovalley and is comprised of swamp, marsh, and lagoonal
sediments deposited during a sea-level highstand at approximately 400,000 yrs B.P. and
Indian River possibly reworked during the subsequent highstand at 320,000 yrs B.P. (Ramsey, 2010a).
[nlet NEARSHORE DEPOSITS offshore ans Middle Pleistocene.
Pale-yellow to light-gray, cross-bedded, very fine, silty sand to fine to coarse sand with
[ N D ] laminae to thin beds of very coarse sand, granules, and pebbles. Shells are a common BEAVERDAM FORMATION
constituent of the sands and range from fragmented, granule-size pieces to whole shells.
Ql Nearshore deposits are mapped from the shoreline to the break in slope where water Heterogeneous unit ranging from very coarse sand with pebbles to silty clay. The
depths increase from less than 10 ft to greater than 20 ft. Texture of nearshore sediments predomipant lithologies at the land surface are White to mottled light-gray and reddi§h-
L Q | 35 is related to texture of underlying deposits from which they are reworked. Nearshore brown, silty to clayey, fine to coarse §and. Laminae and jbeds of Vvery coarse saqd with
%1 I') Wkt Qss deposits consist of fine, silty sand north of Bethany Beach to fine to coarse sand with pebbles to gravel are common. Laminae and beds of bluish-gray to 11ght-gra¥ silty clay
.' A Y shells reworked from the underlying Sinepuxent Formation off Bethany Beach. To the are also common. In a few places near the.land surface, buF more commonly in the )
% south of Bethany Beach, nearshore deposits range from medium to coarse sand. Near- subsurface, beds ranging from 2 to 20 ft thick of finely laminated, very fine sand and silty
3 shore deposits are thin, usually less than 2 ft in thickness. Holocene. clay are present. The sands of the Beaverdam Formation have a white silt matrix that
' : gives samples a milky appearance when wet. This white silt matrix is the most distin-
Old Basin § guishing characteristic of the unit and readily differentiates the Beaverdam Formation
Cove from the adjacent cleaner sands of the Sinepuxent, Ironshire and Scotts Corners Forma-
EBB TIDAL SAND DEPOSITS offshore Qets tions. The Beaverdam Formation is interpreted to be a late Pliocene fluvial to estuarine
Pale-yellow to light-gray, cross-bedded coarse to fine sand with laminae of heavy deposﬁ (Ramsey, 2010a, b). It ranges from 50 to 100 ft thick in the map area. Late
minerals and granules to pebbles. Shells and shell fragments are a rare constituent of the Pliocene.
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sands. Ebb tidal delta deposits are found offshore of Indian River Inlet. The sediments
are partly disturbed by dredging and influenced by the location of the jetties offshore of
the inlet. Ebb tidal delta deposits range from 5 to over 25 ft in thickness. Holocene.

FINGER SHOAL DEPOSITS offshore Qfs

Gray, silty, coarse to fine, and fine to very fine sand that fines seaward to very fine sandy
silt. In the medium sands, shell fragments and whole shells are common. Clay and
clayey, silt-lined burrows are common throughout. The sands are finely laminated with
opaque heavy minerals and textural laminae of very fine, silty sand and coarser sand.
The deposits interfinger with the quiet-water deposits. Finger shoal deposits extend from
the bathymetric break between 20 and 30 ft offshore that marks the limit of the nearshore
deposits to water depths of about 35 ft. They have a characteristic bathymetric signature
of shore-oblique highs that extend like fingers from the nearshore. Thickness ranges
from less than 1 ft off of Bethany Beach to greater than 10 ft to the south. Holocene.

SHEET SAND DEPOSITS offshore Qss

Pale-yellow, well-sorted, fine to medium, to coarse to very coarse sand with abundant
granules, pebbles, and shell fragments. Cross-bedding is common, consisting of laminae
of sand, granules, and pebbles. Shells most common within sheet sand deposits are
Spisula, Ensis and Anomia (few to common in abundance) and lesser amounts of sand
dollars, echinoid spines, and solitary corals (4strangia?) have been observed. Sheet sand

Discussion

The geologic history of the surficial units of the Bethany Beach and Assawoman
Bay Quadrangles is that of deposition of the Beaverdam Formation and its subsequent
modification by erosion and deposition related to sea-level fluctuations during the
Pleistocene. The geology reflects this complex history onshore, in Indian River Bay and
Assawoman Bay, and offshore in the Atlantic Ocean. Erosion during the late Pleistocene
sea-level lowstand and ongoing deposition offshore and in Indian River Bay during the
Holocene rise in sea level represents the latest of several cycles of erosion and deposition.

The Beaverdam Formation consists of stacked, 1- to 5-feet thick beds of very
coarse sand and gravel that commonly fine upwards to fine to medium sand and rarely to
very fine silty sand to silty clay. These types of deposits are typical of either fluvial or
estuarine environments (Ramsey, 2010a, b). Rare burrows have been observed in the
Beaverdam Formation elsewhere in Delaware that indicate at least a marginal estuarine
setting (DGS unpublished data; Owens and Denny, 1979). The Beaverdam Formation in
the Bethany Beach and Assawoman Bay Quadrangles is exposed along the south side of
Indian River Bay and on Miller Neck and Dirickson Neck. The Beaverdam underlies all
the younger deposits of the area and extends offshore (cross sections A-A' and B-B'). The
age of the Beaverdam Formation is uncertain due to the lack of age-definitive fossils
within the unit. Stratigraphic relationships in Delaware indicate that it is no older than
late Miocene and no younger than early Pleistocene, and is most likely late Pliocene
(Ramsey, 2010a, b).

L F 7 B b2 4 2t . N ) Es g y = z : L 380 34' deposits range from a few inches to over 5 ft in thickness. Where thin (<2 ft), the The Omar Formation is found primarily in the subsurface in the map area, but
387 3414, : ZE) 7 N g e k . AN : deposits tend to be patchy, overlying shoal, finger shoal, or quiet-water deposits. Where crops out in the west-central portion of the quadrangles. Thick deposits are found in a
B » ) - "B : C g7 o W L - . Qj23-01 \ thicker, the deposits form an extensive layer or sheet of sand on the seafloor; most paleovalley on the west side of the map that is filled with fine-grained sediments (cross
: \ commonly where the Beaverdam Fm. underlies the sheet sand deposits. Holocene. sections A-A', B-B'). It is a composite unit consisting of deposits related to one or
’ ' possibly two sea-level highstands (Ramsey, 2010a). The Omar Formation consists of a
\ \ lower brown to gray, organic-rich, sandy clay overlain by a compact, greenish-gray
i : QUIET-WATER DEPOSITS offshore Qqw clayey silt to silty clay. Overlying the silty clay is a bed of fine to coarse sand that ranges
/ \\ from 5 to 15 feet thick, which is in turn overlain by a greenish-gray clayey silt to silty
. QQ'&‘ ) Light-gray to very-dark-gray, very fine, silty sand to silt. Burrows are common to clay that commonly contains shell beds dominated by Crassostrea virginica (oyster).
/ ,z’,\b o \ abundant. Whole and fragments of Ensis shell are common to abundant. Thin laminae of These beds grade upward into greenish-gray to yellowish-brown very fine sand. Amino-
. \Oo\ ’%‘40 silt and very fine silty sand are common. These deposits are commonly found at water acid racemization of shells from the Dirickson Creek ditch just west of the map area
/(0&‘0(\ ’@@"'_/ . depths greater than 45 ft, which is below storm wave base. Deposits range from 1 to 10 ft indicates that the deposits occur in aminozone Ilc with an approximate age of 320,000 yrs
o <o KN in thickness. Holocene. B.P. (Ramsey, 2010a; Groot, Ramsey and Wehmiller, 1990). The Omar Formation ranges
" Offanore extension ©f o @, N from 2 feet thick along the margins of the paleovalley to 75 feet thick beneath the
s o Ironshire Formation near Ocean View (cross section A-A"). The unit extends offshore to
FLOOD TIDAL DELTA DEPOSITS Indian River Bay aftd the east (cross section B-B).
Light-gray to gray, clean to silty, very fine to coarse sand. Sedimentary structures range The Ironshire Formation (Owens and Denny, 1979) consists of fine to very
from well-developed cross-bedding to structureless where the deposit is completely coarse sand that is commonly interlaminated or interbedded with coarse to very coarse
bioturbated. Flood tidal delta deposits are found adjacent to Indian River Inlet in Indian gravelly sand. The unit is found in a northeast-southwest band across the map area south
River Bay and have been greatly modified by dredging. The deposits are up to 25 to 30 ft of Indian River Bay and to the west of a topographic break between the surface of the
thick adjacent to the barrier and thin to the west in Indian River Bay (Chrastowski, 1986). Sinepuxent Formation, at elevations of less than eight feet. Tt unconformably overlies the
Flood tidal delta deposits grade laterally into barrier washover deposits along the coast Beaverdam Formation to the north of Route 26 where it forms the core of Cedar Neck,
and into lagoon deposits in Indian River Bay. Holocene. and to the south of Miller Creek. Where the Ironshire overlies the Beaverdam, it is
usually less than 10 feet and commonly less than 5 feet thick. The sands of the Ironshire
are readily distinguishable from those of the Beaverdam in that they are better sorted and
lack the characteristic white silt matrix. Where the Ironshire overlies the Omar Forma-
LAGOON DEPOSITS Indian River and Little Assawoman Bays Q tion west of Bethany Beach, it is up to 25 feet thick near its eastern extent and thins
westward. The sediments of the Ironshire are coarsest at the eastern bounding scarp
Medium-gray to dark-gray clayey silt. Sedimentary structures are rare, consisting of (gravelly sand) and fine westward to a fine to medium sand. Fine and very fine sands of
relict burrows or thin laminae of marsh grass fragments or very fine sand. Shells and the Ironshire Formation are difficult to distinguish from the fine sands of the uppermost
shell fragments are rare to common. Lagoon deposits grade laterally into marsh deposits Omar Formation. A granule lamina is commonly found at the contact between the two
and barrier washover deposits. They underlie a portion of the water body of Indian River units but is not present everywhere. The sands of the Ironshire also tend to have little to
Bay and Little Assawoman Bay and the tidal portions of their tributaries, and extend no silt whereas the upper Omar sands are slightly silty to silty. The Ironshire Formation
offshore. Lagoon deposits are up to 30 ft thick near the center of Indian River Bay in the map area is interpreted to be a nearshore deposit where the shoreline was eroding a
(Chrzastowski, 1986). Holocene. headland of the Beaverdam Formation, which provided the coarse sediments found in the
. Ironshire. The Ironshire Formation is considered to be the equivalent of the older Scotts
32 %2 Corners Formation (Ramsey 2010a, 2011). No fossils have been found in the Ironshire
SHORELINE DEPOSITS Formation in Delaware. Based on its stratigraphic and geomorphic position, it is
At estimated to be about 120,000 yrs B.P. in age (Ramsey, 2010a).
White to light-gray, well-sorted, very coarse to fine sand with scattered pebbles. Along
the shoreline of Indian River Bay, they are thin, ephemeral bodies of sand less than 3 ft The Scotts Corners Formation consists of sand that ranges from fine to very
thick. Along the Atlantic shoreline, the sands on the beach are up to 10 ft thick and grade coarse sand with scattered beds and laminae of silty clay found on flat areas adjacent to
laterally into dune deposits and washover deposits. Holocene. Indian River Bay and its tributaries. Based on geomorphologic and lithologic differ-
ences, these deposits can be separated into two units designated as the older and younger
Scotts Corners Formations. Only the younger Scotts Corners Formation (Ramsey, 2010a,
BARRIER WASHOVER DEPOSITS - 2011) is found in the map area and is thought to be the age equivalent of the Sinepuxent
Formation deposited along the shores of an ancestral Indian River Bay. The Scotts
White to gray, cross-bedded beds of very coarse to fine sand with scattered laminae of Corners Formation is interpreted to be the result of two separate sea-level highstands
Qj44-0 L pebbles and heavy minerals. Laminae of organic fragments and thin peat layers are also associated with the last interglacial, the older Scotts Corners being about 120,000 yrs B.P.
common. These deposits are the result of storm events transporting shoreline and dune and the younger Scotts Corners about 80,000 yrs B.P. (Ramsey, 2010a).
deposits into the margin of Indian River Bay. Peat and organic debris layers represent
establishment of marshes that were buried by subsequent washover events. Washover The Sinepuxent Formation (Owens and Denny, 1979) consists of a lower, silty
deposits are up to 25 ft thick (Chrzastowski, 1986). Holocene. clay to clayey silt that grades upward into a micaceous, very fine, sandy silt to silty sand.
The upper few feet of the Sinepuxent consist of a fine to medium sand that grades to
gravelly sand to the west toward the bounding scarp with the Ironshire Formation. The
micaceous sediments of the Sinepuxent distinguish it from all other units in the map area.
SWAMP DEPOSITS The sediments of the Sinepuxent Formation are interpreted to be back-barrier lagoonal
Gray to brown silty and clayey gravelly sand overlain by organic-rich fine to coarse sand. fiep osits with the lagO,OI,l being relatively op en water, more like that of Chin'coteague Bay
In some of the larger stream valleys, the unit has several feet of organic silt at its top. mn M.aljyland and Virginia than Rehoboth Bay in Delaware: Sl.lell bed§ flo'mlnated by
Swamp deposits are up to 15 ft thick in the larger stream valleys and less than 5 ft thick in Muliniq are found near the base of the S.n.lepuxent Fqnnatlgn in the vicinity ofBthany
the smaller tributaries. Deposits are found in the upper reaches of modern stream valleys Beach.' Other than jche p re.sence OfML,’l zn.la, t.he unit 1s la<.:k1ng shells or o'ther fOS_SﬂS’ but
and interfinger with and grade into marsh deposits. Holocene. the sefh.ments are highly bloturbat.ed, 1nd10at1ye of an active subbottom biota dur.mg
Qj54-03 deposition. The sandy upper portion of the Sinepuxent represents the transgression of the
® coastal barrier across the map area to where the shoreline of the Ironshire Formation was
- reoccupied and coarse sediments from the Ironshire were reworked into the Sinepuxent.
B MARSH DEPOSITS Amino-acid racemization data from Mulinia shells from the Sinepuxent Formation place
Light-.gray to brown, f)rgal}ic—rich, clayey silt. Peat beds consisting of finely comminuted glfsu;llt (13 ;l(t)l’l (I)I(l)(())z;);lse;;?({ﬁl;;?e]’y?g(l)(l)?));;v‘v;,lé;};ﬁll;tz tP;16. ts;(())c(:)zr;? in age, most likely
organic fragments (primarily of marsh grass) are common near the base of the unit and
scattered throughout.. Mar.sh deposits are generally less than. 10 fi thick along thg . Dune deposits on the uplands are fine to medium, well-sorted sands that are
northern shore of Indian River Bay and up to 25 ft along buried stream channels in Indian found west of Cedar Neck and on Miller Neck. The d h 4 surficial
. . ound west of Cedar Neck and on Miller Neck. The dunes have a pronounced surficia
River Bay (Chrzastowski, 1986). Holocene. . . . .
/ expression as linear features that rise above the surrounding landscape. Some of these
38° 30 ”‘ ) Qss - 38° 30" dunes are probably latest Pleistocene to early Holocene in age (Andres and Howard,
‘ ljzttle Bay 2000), but some could possibly be contemporaneous with deposition of the Lynch
CAROLINA BAY DEPOSITS - Heights or Scotts Corners Formations. Dune features are also associated with the rims of
Carolina Bays. Some of the features inferred to be Carolina Bays on Dirickson Neck in
Circular features located primarily in the Assawoman Wildlife Area. They consist of the Assawoman Wildlife Area are presently being inundated by sea-level rise and are
raised rims (dunes) of well-sorted, medium to fine sand with silty sand in the interior of occupied by marshes. Because the features are generally circular in shape and are
the circular features. A few of the features contain either seasonal or year-round bodies consistent in size with Carolina Bays mapped elsewhere (Ramsey, 2001, 2003, 2010b;
of water where the water table is high. The deposits are less than 5 ft thick in their Ramsey and Tomlinson, 2011), they are interpreted to be Carolina Bays. Both the dunes
interiors and up to 10 ft thick where the sand rims are best developed. Circular features and the Carolina Bays are cold-climate related features located where winds moved sand
that are actively being filled and covered by marsh deposits are inferred to be Carolina across a landscape barren of forests (Ramsey, 1997). The exact process by which the
Tbd Bays and are shown with a dashed line. Features are likely related to cold-climate distinctive circular shape of the Carolina Bays was formed is unknown. A calibrated
processes during the Pleistocene (Ramsey, 1997). Latest Pleistocene to Holocene. radiocarbon date of 18,424 yrs B.P. from peat in an area mapped as modified land west of
Bethany Beach indicates that deposition contemporaneous with the Cypress Swamp
Formation (Andres and Howard, 2000) occurred on the uplands in the map area during
the cold climate of the latest Pleistocene.

DUNE DEPOSITS

White to pale-yellow, well-sorted, medium to fine sand. In dune deposits found along the
shoreline, some coarse to very coarse sand laminae with scattered pebbles are found, and
are relicts of storm-related washover deposits. The sands in shoreline dunes are typically
cross-bedded. The unit includes man-made dunes along the Atlantic shoreline, which are
similar in morphology and texture to natural dunes. Dune deposits along the Atlantic
Coast are up to 10 ft thick and grade laterally with barrier washover and shoreline

Modern deposition is occurring in Indian River Bay and its tributaries, Little
Assawoman Bay and its tributaries, on the barrier coastline, and offshore. The succession
of deposits related to Indian River Bay and Little Assawoman Bay grades from freshwa-
ter swamp deposits in the upper reaches of the tributaries, into the tidal streams, marshes,
and lagoonal deposits (Chrzastowski, 1986). The area of Indian River Bay adjacent to
the inlet is dominated by the sands of the flood tidal delta. Offshore, the area is domi-
nated by the sands of the ebb tidal delta. The barrier that separates Indian River Bay and

¢ . . . . . .
L I T T L E depo.sns. They are Holocene in age. Inlapd, dune deposns have a similar lithology. Little Assawoman Bay from the Atlantic Ocean is composed of nearshore and shoreline
Laminae of coarse sand are common. Thin, brown soil lamellae are commonly found at . .. . . .
o . . ) (beach) deposits on the Atlantic side. The barrier itself is composed of dune deposits that
depths of 1 to 3 ft within the inland dunes. Inland dune deposits, which are up to 6 ft . . . . . . .
. . . : overlie, and interfinger with, barrier washover deposits on the bay side of the barrier.
thick, are eolian features related to cold-climate processes when arboreal vegetation was M . . . .
Ql . . an-made dunes and widened shorelines constructed by beach replenishment projects
scarce and winds blew sand dunes across the landscape. Some of the inland dunes that . . . .
. . along the Atlantic shoreline are not differentiated from natural dunes or natural shore-
have well-developed and deep (>3 ft) soil profiles may be older than latest Pleistocene . . .
. . . . ; lines. The barrier washover deposits are the result of storms that transport beach,
A S S A W 0 M A N and are middle to late Pleistocene in age. Middle Pleistocene to Holocene. . . .
nearshore, and dune sand across the barrier. On the bay side, the washover deposits are
\ overlain by, and interfinger with, marsh and lagoon deposits that accumulate between
washover (storm) events.
ngm SCOTTS CORNERS FORMATION (YOUNGER)
) ) ) To lithologically map offshore deposits, 129 vibracores were used. Most of the
Pale-yellow to light-gray, gravelly sand grading up to medium to coarse sand, to fine cores are 20 feet below the sea floor (McKenna and Ramsey, 2002; Williams, 1999;
! sand, commonly capped by 1 to 3 ft of very fine, sandy, clayey silt. Scattered beds of 1- unpublished DGS data). Rather than creating a new stratigraphic nomenclature, the
N [ o to 3-fi thick gray silty clay with organic-rich laminae are also common. These deposits offshore lithologies were assigned names related to their depositional environments. This
284 F i are found beneath low terrac.e ﬂan less than 5 ft in eleva.tlon along the margins of Indian is in keeping with nomenclature onshore for modern deposits such as marsh, swamp, or
j ! N Qss River Bay and are up to 6 ft in thickness. They are considered to be lagoon-margin shoreline. The offshore deposits are the result of the rise of sea level during the latest
| deposits; the rfesult of a sea-level highstand along the margins of an ancestral Indian River Pleistocene to Holocene and consist of deposits associated with the migration of the
| N Bay at approximately 80,000 yrs B.P. (Ramsey, 2010a). Late Pleistocene. shoreline as sea level rose (lagoon and barrier washover and nearshore) and deposits
:' |F N associated with the modern marine setting (shoal, finger shoal, quiet water, ebb tidal
i iI O,;,\ - sand, flood tidal sand, and sheet sand). Shoal deposits reflect the migration of sediment
| %, from onshore to offshore from the barrier shoreline (finger shoal). Sheet sand deposits
i | N SINEPUXENT FORMATION . (finger shoal) P
| AN are found where bottom sediments are reworked by storms and a source of sand,
"‘ %oo\ Gray, laminated, silty, very fine to fine micaceous sand to sandy silt. The base of the unit comnllon'ly(;.he Beave{danll 1‘?01‘13&'[1011', 1pr resent.. Radllolca:)r(l)a(())n dates from OHShorZ
! O,% f/vo% is typically a 3- to 5-ft thick zone of bluish-gray to dark-gray clayey silt to silty clay that samp esllélgé?ate sea-leve r(ise ep0s1t;Og§an p rl(g.tc})l d’ GSy(rl s B.P. (Ramsey an
\’5% O"o@\/ is interbedded with and grades upward into the sandy silt. In places, the silty clay and the Baxter, ; McKenna and Ramsey, ; unpublished D ata).
\%«G 690},7 N Qss lower portion of the sandy silt are interbedded with a fine to medium sand. In the vicinity Stratioranhic units found onsh | - ed offsh
\0% s 1 O//e/ ~ of Bethany Beach, the lower sand contains abundant Mulinia clam shells. The upper dern d tratl.g.rap .1c Illl,mts 0‘t1>m cfni ore z‘e a io .reCOngF 0 ; ore.' In solrlne a}ieas,
<Of'$f %OVQ ‘7@0% N portion of the Sinepuxent Formation, especially near its contact with the Ironshire ;no er.n' p Osllltlosn_ 15 thun to absent; _t ¢ 'sea oor delngha sur acfe E e]:)r051.0n rat erht an
%o g3 N Formation, consists of 2 to 10 ft of clean, fine to medium sand with some coarse sand to epo;ltlog.. The b 1nep1f1]xent Fo];matlolrll 1S ma}llape toff ¢ eas;clo ltde ar.rler at Bet any
N\ 6’06,/ pebbles that coarsens to the north toward Cedar Neck. Total thickness of the unit ranges Bea? anh 15att e. sea foﬁr or epeat anaI'S I)re oru 1ngef:‘rus (;)a . }fpl?mz)s (cross sectlpn
AN ?90 N from less than 5 ft at its western margin to over 50 ft thick just west of the town of B'(]13 )- ;l" ¢ extlensmn:l) t e.margm}sl ort ef};aheova 'egs 11 cel ‘})1Vl:l lF ¢ m;r Folrmatlonl
\0’9/o AN Fenwick Island. The Sinepuxent Formation is interpreted to have been deposited in a Zn H,O ocentef ag((l)(];n p ESIItlS are; (,)v;’n 01 shore lwlllt lre. as. © 1nes.ﬂT ese agoo'nlell'
\%/ N lagoonal environment during the late Pleistocene (approximately 80,000 yrs B.P.) eg(;)sns are ouln elrlleat the surficia hHOh(')cEne flt 0 oglz units. Inte.r uve areas W,lt mn
\Oéo% N\ (Ramsey, 2010a). The coarser sediments near the land surface represent nearshore an ! etv&:fen p a (e;ova ;ys a'1re t(g)ograp wh 1gh8 0 Bheaver amdFormatlon (cross sect'lon
N N deposits laid down after the lagoon was filled when the Atlantic Ocean shoreline was B-BY) an afrehln 1caf1ire as 1n}:er uvlel:s on tfe map- E elBe(;wer am Formation comprises
38° 26' 47" N : ' 38° 261 47" N west of its present position (Ramsey, 2010a). Late Pleistocene. a portion of the seafloor to the northeast of Fenwick Island.
75° 730" W 6' 75°4' 2' 75°0'0"W
GEOLOGIC MAP OF THE BETHANY BEACH AND ASSAWOMAN BAY QUADRANGLES, DELAWARE s references el
Q ’ IRONSHIRE FORMATION .
Andres, A.S., and Howard, C.S., 2000, The Cypress Swamp Formation, Delaware:
Acknowledgements Pale-yellow to light-gray, fine to very coarse sand. Granules to pebbles are a common Delaware Geological Survey Report of Investigations No. 62, 13 p.
The p.roject was funded.in part by the coopefative agreement between the Association of by constituent of the unit, especially near its base. Thin, 1ight_gray’ silty clay beds occur but Andres, A.S., and Klingbeil, A.D., 2006, Thickness and transmissivity of the unconfined
é%?é%‘gfé;tzﬁegﬁ%:gﬁ; ?%S:gizjgézil S;“;’;i;n}?;resl;giﬁ/;ilzm%in tgtr;i:ts are not present at all localities. The Ironshire Formation is found between the more aquifer of eastern Sussex County, Delaware: Delaware Geological Survey
. Wwou! Vi W U [ [ . . . . . * .
cooperation of the staff of the Delaware Department of Transportation, Sussex County * . . . Qns Qets Qfs Qss Qqw Qftd Ql offshore and Inland Bays Holocene units widespread S.mepux.ent F o.rmajuon to the east anq the Orpar Formation to the West. Itis Repgrt of Investlgatloqs No. 70, 19 p. o
Engineering Dept., and the Delaware Dept. of Natural Resources and Environmental W K elVIn V \/ Ral I I Sey and Jal I I l e L TO I l I llns On 2 up to 25 ft thick. It is distinguished from the adjacent Sinepuxent and underlying Omar Chrzastowski, M.J., 1986, Stratigraphy and geologic history of a Holocene lagoon:
Control (DNREC) Parks and Recreation. Paul S. McCreary conducted drilling for the * * § Formations by the cleaner and coarser textures of the sands. Where the sands are finer, Rehoboth Bay and Indian River Bays, Delaware: Ph.D. dissertation, University
Project. DGS project p.ersonn.el and students who assisted in field work and data collection e = such as the area between Miller and Dirickson Creeks, the Ironshire Formation may not of Delaware, Newark, DE, 337 p.
included Daniel Conklin, Emily Cahoon, Curt Romanchok, and Leanne Abraham. 2 O 1 2 >~ = be easily differentiated from the sandy, upper part of the adjacent Omar Formation. In Groot, J.J., Ramsey, K.W., and Wehmiller, J.F., 1990, Ages of the Bethany, Beaverdam,
Groundwater recharge and water table mapping by A.S. Andres and Andrew Klingbeil of the a4 . . . . . .
DGS generated much of the subsurface data for the area (Andres and Klingbeil, 2006). The < — these areas, the contact between the Ironshire and Omar Formations is drawn at the toe of and Omar formations of Southern Delaware: Delaware Geological Survey
U.S. Burcau of Ocean Encrgy Management, Regulation, and Enforcement, the U.S. Army E B a topographic break at approximately 18 ft in elevation. The Ironshire Formation is Report of Investigations No. 47, 19 p.
Corps of Engineers, and the DNREC provided offshore core material and logs used in the interpreted to be a shoreline and nearshore deposit related to a sea-level highstand at McKenna, K.K., and Ramsey, K.W., 2002, An evaluation of sand resources, Atlantic
: 4 1991 MAGNETIC NORTH . = - - ; P
making of this map. DECLINATION AT CENTER OF SHEET SC ALE 1 249000 - o approximately 120,000 yrs B.P. (Ramsey, 2010a). Late Pleistocene. offshore, Delaware: Delaware Geological Survey Report of Investigations No.
MAP CREDITS g g 63,37p. . .
Base Map | 05 0 | ) o S Owens, J.P., and Denny, C.S., 1979, Upper Cenozoic deposits of the central Delmarva
Delaware state plane coordinate system e - - - — ] = Peninsula, Maryland and Delaware: U.S. Geological Survey Professional Paper
Transverse mercator projection Kilometers = 1067-A, 28 p.
North American Datum of 1983 (NADS83) HARN ’ . SN .
The Delaware Department of Transportation Centerline for Delaware, 2009 1 0.5 0 1 Ramsey, K.W., 1997, GeOlogy of the Mllford and Mispillion Rlve.r andrangles,
The Delaware Office of State Planning Coordination Delaware Municipal Boundaries, 2009 [ | I | I | I | I | I ] Delaware: Delaware Geological Survey Report of Investigations No. 55, 40 p.
USGS National Hydrography Dataset, 2009 Miles — — , 2001, Geologic map of the Ellendale and Milton Quadrangles, Delaware:
USGS Delaware LiDAR Contours, 2005 >~ Delaware Geological Survey Geologic Map Series No. 11, scale 1:24,000.
USGS Delaware Miscellaneous Features, 1993 1,000 0 1,000 2,000 3.000 4,000 5,000 6,000 7,000 8,000 9,000 _ 10,000 % &r 2003, Geologic map of the Lewes and Cape Henlopen Quadrangles, Delaware:
http://datamil.delaware.gov [Em=m= — — — — = e ’ ' . . ’ :
Delaware Department of Agriculture State Forest Areas, 2009 Feet E § Delaware Geological Survey Geologic Map Series No. 12, scale 1:24,000.
Delaware Division of Natural Resources and Environmental Control Park Areas, 2009 5 ﬂ—: | , 2010a, Stratigraphy of the middle to late Pleistocene deposits of Delaware:
NOAA National Geophysical Data Center, U.S. Coastal Relief Model Bathymetry, . . : foati
volume 0{ gersion 1.0, 1999 ymen 10-foot Index with a 6-foot Intermediate Contour Interval =L Della)tware 1Ge910g10al ?u}tl'vey Report of Invezrtlgatllons Nlo. 76, A.B p'l
10-foot Bathymetric Contour Interval , 2010b, Geologic map of the Georgetown Quadrangle, Delaware: Delaware
Other Y Geological Survey Geologic Map Series No. 15, scale 1:24,000
Cartography by Lillian T. Wang, Delaware Geological Survey Soundings in feet 2011 Gg logi Y fth % : P dR h b ’ h B 'h . d. 1
. } : ’ : . . . , , Geologic map of the Fairmount and Rehoboth Beach Quadrangles,
Edited by Stefanie J. Baxter, Delaware Geological Survey 2-foot contour data are available for this map from the Delaware DataMIL at http://datamil.delaware.gov T Delaware: gDelawgre Geological Survey Geologic Map Ser?es No 1g6 scale
NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD&8) 1:24.000 ' T
Ramsey, K.W., and Baxter, S.J., 1996, Radiocarbon dates from Delaware: a compilation:
Delaware Geological Survey Report of Investigations No. 54, 18 p.
Ramsey, K.W., and Tomlinson, J.L., 2011, Geologic map of the Harbeson Quadrangle,
A « Delaware: Delaware Geological Survey Geologic Map Series No. 17, scale
15— ‘ . 8 1:24,000.
Joi2a47 Qi34-64 Qi34-71 Qi45-08 Qi45-23 *Below scale to be shown on map ‘é A' SYMBOLS (on cross sections) Wehmiller, J.F., Simmons, K.R., Cheng, H., Edwards, R.L., Martin-McNaughton, J.,
10— 7 2 Qid1-21 8 o pebble — clay York, L.L., Krantz, D.E., and Shen, C., 2004, Uranium-series coral age from the
. M :: . i51-01 % i s silt w plant fragments US Atlantic Coastal Plain-the “80 ka problem” revisited: Quaternary
. . T - 7 Aflantic Ocean malos — — inferred contact International, v. 120, p. 3-14.
Quadrangle Location SYMBOLS (on map) 7 _Qsh % & ¢ B Williams, C.P., 1999, Late Pleistocene and Holocene stratigraphy of the Delaware Inner
. _Qjl2- Continental Shelf: M.S. Thesis, University of Delaware, Newark, DE, 175 p.
NN ° Qi24-47  Well or borehole 1o -10 7 Qi12-01 » University ware, Rewark, DE, 175D
g S S - ]
Qi;@e @é‘\o Q_z?i & —— —— — State Park and Wildlife Areas E
. -20 —
L @b %@ T Municipal Boundary = . fine to coarse, silty to clayey sand
§ Q'i"& Q’z:\; Q‘FE? _ —— State Boundary E’ . _: with scattered clay laminae
‘a‘ —
N N Contact E i
@%A S &@: ) M 40 very fine to fine moderately silty sand
S@ %qf’ Ygo’” Psid = == == ommomm o= o= [pferred Carolina Bay : _
—— ~—— ~—— — Offshore extension of Holocene lagoon at depth 50 __ g
. . ] Colors for geologic formations on the cross sections g
_— Offshore extension of Omar Formation lagoon at depth N appear lighter than shown on the map explanation and §
-60 — stratigraphic chart because they do not include the M
n shading effect of the DEM used on the map.
-70 ] To delineate the relationships between the offshore
] units shown beneath the water on the map, colors were
n added to the cross sections to illustrate Lagoon
-80 — Deposits (Ql), Nearshore Deposits (Qns), Finger Shoal
- Deposits (Qfs), and Sheet Sand Deposits (Qss).
-90 _: Although shell material is mentioned in the unit
] descriptions and discussion, no shell material was
. S encountered in the core holes used in the cross sections.
-100 — | I I I I | I I I I | I I - | | I I I I | I I I I | I 1

Distance (x 1,000 ft)

Mile

15
Distance (x 1,000 ft)

Mile



