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The project deliverable is a PDF of the northwest quadrant of Falkland Quadrangle (1/4 quadrangle). This new map area is continuous with previous STATEMAP areas
in Falkland, Fountain, Walstonburg and Farmville quadrangles (SM FY10-FY18). Both 1:24,000 and 1:12,000 scale maps are provided.
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Mapping was conducted in three or four person teams with 102 total staff field days. These included an NCGS staff Geologist (PI) and two temporary STATE- C 3 U.S. GEOLOGICAL SURVEY ;‘ﬁ% US Topo NORTH CAROLINA

The Atlantic Coastal Plain of eastern North Carolina (Fig. 1) is poorly understood from scientific, stratigraphic, and mapping perspectives. It is mantled primarily MAP-funded positions [one Temporary Geologist I (11-month appointment) and one part-time driller (300-350 hours per year)]. On occasion, the Temp Geologist I led = 7.5-MINUTE SERIES
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by Pliocene and Pleistocene deposits that have map extents, allostratigraphy, and relationships to global sea level cycles that are mostly undefined. Outcrops are rare, the field operation with assistance from other NCGS permanent and temporary geologists. An additional 11 person days were spent mobilizing and maintaining the s . . N , 7Y s
and the new subsurface data necessary to define units and map this region is expensive. Except for recent STATEMAP (SM) deliverables, detailed geologic maps at  Geoprobe Rig. 38 PR > L =7 “ VY A =0 / \
1:24,000-scale for the Coastal Plain do not exist. The current geologic map (NCGS, 1985) does not show surficial units for the Coastal Plain, it shows underlying sub- Field Staff and Time Field Days d e ‘ ‘ ‘ s o= : (/) ‘PKORIES-O \ ‘ 'CLARK-OSLARK- :
crops (Fig. 1A). In recent SM areas (FY10-19), the Pliocene Yorktown Formation is supposedly the principal subcrop (NCGS, 1985); this unit is affiliated with a . ' ' PORIES-04 ‘OR‘EQ’?‘ ‘ ‘ - =/ Stre am Ch annel
regional-scale shallow confining unit. Detailed mapping (FY10-19) shows that the Yorktown (Fig. 1A) is thin, absent, or misidentified. Isotopic age dates suggest that Farrell PI - Senior Geologist 24 ‘ [ AN SN %
basal, clastic carbonate beds that define the base of the Plio-Pleistocene, correlate with the Chowan River Formation, rather than the Yorktown. If this is the case the Izolz]ston f;AeIiZjAgriG”Z?Iog'St I 33645 1 .C ARK’P‘ B
Yorktown is essentially absent in this area of the NC Coastal Plain. The post-Chowan River section includes several early Pleistocene units in ramp or interfluve Ly:n Geological Technician 165 4 CLARK-02 . . . .
settings; younger terraces and alluvium occur in incised valleys. Chapman  Senior Geologist 2 7 .WOOTErg HETRS01 ‘ — i) B ) 00 Man'Made ExcaVathIl - POIld or LagOOIl, Mllllllg Op erathIIS.
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The Coastal Plain, a relict, Plio-Pleistocene landscape (Fig. 1B), consists of a series of progressively younger scarps, or paleoshorelines, and intervening terraces that The geomorphic analysis was extended into the current map area using high resolution LiDAR and 0.25 m contours, hillshade and slope derived from bare earth, float- //‘ , | HE I sl S O — /A o WY e ) Man—Made Earthenware StruCtureS - S“Ch as Sp Oll Plles fr()m M]nlng and Dredglng, Dams, Causeways thrOugh Wetlands,
step down in elevation and age towards the coast (Fig. 2) and into river basins (Fig. 3). This is stairstep topography. Seven river basins dissect the Coastal Plain so  ing point data, using Spatial and 3D Analysis. About 703 polygons were mapped with a total linear circumference of about 965,394 m. (/) | VRR4 c ) : DG S W ( I P Wgman13 a ‘ /
that its low-relief, flat, eastward-dipping marine terraces (ramps) are separated by incised valleys with terraced borders. Over the past 5 Ma, glacio-eustatic changes P — = — Y —G ) &) R VS ANY J e () (| )
in sea level drove the transgressive-regressive (T-R) cycles that sculpted this landscape. Fluvial, estuarine and marine deposits occur in the incised valleys. The stra- Quadrangle [Mapping  [stati or:s ifr';hil es Total No. of eomorpl_i:;gry % quad Square ' " ) 0\l | .DJ, AN-Gp
. . . . « . . 9 . ! Vo “ \ N ° ° N ° ° ° ° °
tigraphy in valley fills differs from that of the ramp or interfluve (Farrell and others, 2003), and forms the “alluvial aquifer system? (Tesoriero and others, 2005). Type Footage _[polygons _ Meters s QAN H wi--Wetland Flat (Holocene): Wetland flat at base of incised valleys; commonly with anastomosed channel network activated during flood stage, or a single main
i i i i i - i Falkland |C | Plai 44 44 1451.9 703 965,394 0.25 15 ‘ ~) 3 : 3 IV o 1hi 3 143 3 3 :
The Surry Scarp, a Pleistocene paleoshoreline complex, trends north through Fountain quad (Figs. 1, 44). Regional-scale conceptual models (Mixon and others, alland | CoastalPlain oeanas channel, which is commonly trenched and straightened by human activity; may exhibit lacustrine conditions. Basal quartz sand fines up into organic-rich sand and
1989; Winker and Howard, 1977; Oaks and DuBar, 1974; Daniels and others, 1966) and NCGS SM data suggest that the Surry shoreline is the highstand position for L2
the main carly Pleistocene T-R cyclic event. Stratigraphic relationships near the scarp are complex and include several carly Pleistocene units; each contains similar  The geomorphic analysis provided a guideline for planning new core holes using the NCGS’s Geoprobe Rig. The subsurface analysis of stratigraphy included extending o mud. Deposits are typically less than 3 m thick. Flat is typically flanked by colluvium, alluvial fan, and partly buried channel belts. It is partly incised into pre-exist-

repeating facies, and fossils are rare. In Virginia (Mixon and others, 1989) these are the Moorings Unit and the Bacons Castle, Windsor, and Charles City Formations  existing cross sections from adjacent map areas, starting new cross sections, and improving data density along existing cross sections. The deliverable includes one major

(Fig. 5). In NC and VA, these correlative units occur within the shoreline complex, and both landward and seaward of it. These are not lithologically distinct bodies  representative cross section that transections several geomorphic elements that range in elevation from about 102 ft to 60 ft. Additional cores were collected to provide o L 2ker o

ing deposits, and may be separated in stepwise fashion from other active wetland flats. Upstream, the flat narrows and is replaced by channel deposits or undifferenti-

of rock that are easily mappable; these are allo-units that are mapped by establishing bounding surfaces, their terminations, and the geologic facies above them. Our  jsopach and structure contour data for the Quaternary stratigraphy of the quadrangle. Signed permission forms were acquired from landowners prior to drilling. A= ¢ g p / 7 A " : ﬂ | N a0 WHICHARD-41— | . . . . .
g.oal is to describ"; facies f‘nd estaPlish }‘nits in a sequence s_tratigrapl.‘ic.context, and t(3 determine the stratigraphy’s relationship to surficial landforms. Sequence stra-  Coring with the Geoprobe extended from September 2019 to February 2020. Rainfall and flooding were major obstacles to planning field work this fiscal year, as was ‘ ) 7 ' N A VHICH AR N ated Quaternary aHUVlllm. Typlcal faCleS lllClllde: muddy and Sandy peat9 gravelly Sand and Other faCIeS’
tigraphy emphasizes facies relationships and stratal architecture within a chronological framework (Catuneanu and others, 2009). access on hunt club lands that border the Tar River. Thirty-three (33) field days acquired 1451.9 ft core at forty-four (44) new borehole locations. Corehole depths )
ranged from 11 to 50 feet in depth. Recovery was greater than 85 percent. Deepest cores bottomed out in probable Paleogene or Cretaceous “basement”. A total of 102 008 . . . . . .
Strategy for Performing the Investigation person days were spent in the field. | | H wi2--Wetland Flat 2 (Holocene - reactivated Pleistocene flat): Wetland flat that merges with the Hwf in upstream reaches of incised valleys. In some cases,

Geologic mapping in the NC Coastal Plain requires a non-traditional method, called three-dimensional (3D) subsurface mapping (see Newell and Dejong, 2010; and  During drilling, cores were split, washed and described by using graphic (Farrell and others, 2012, 2013). Cores were photographed in the field with a cell phone; this

Hughes, 2010), to define and map surficial geologic units. This method combines a geomorphic interpretation of the relict Quaternary landscape with targeted sub- worked well as a first cut in core photography. Cross sections were constructed from the field logs in Adobe Illustrator.

surface analysis along profiles that transect geomorphic features. It is useful because the NC Coastal Plain is notorious for its low relief, few outcrops, lack of defined

units and type sections, recurring facies, colluvium on side slopes, and extensive wetlands cover, even on uplands: bedrock mapping methods do not apply. As time permits, high-resolution graphic logs (1 inch = 1 foot) of core stratigraphy will be prepared in the lab; these logs are on par with methods of characterizing oil
and gas reservoirs and permits direct correlation with gamma and resistivity logs; the field logs are adequate for this purpose as well, although will require a QA audit

To produce the map, landforms were interpreted from the highest resolution Light Detecting and Ranging (LiDAR) elevation data (20 cm). LiDAR tiles, as floating on depths for final publishing of the complete quadrangle.

point ASCI files were downloaded from the Floodplain Mapping Program’s website (www.ncfloodmaps.com). These were transformed from ASCI files to raster

grids, mosaiced into 10 X 10 rasters, and reprojected as State Plane Nad 1983 meters. Hillshade, slope, and contour lines (1.0, 0.5, and 0.25 meters) were constructed Falkland (1/4) Quadrangle: NW Quadrant Significant findings from the mapping include:

H wf2 is separated vertically by a step-like feature from H wf. An incised channel may connect the two wetland flats. In other cases, the two flats gradually
merge in upstream reaches. H wi2 is dryer than H wf; it may be continuous with a set of valley fill terraces. Not systematically mapped on this quadrant yet.
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H sc--Side valley colluvium, slightly higher Holocene facies, positioned marginal to wetland flat; may include side bars and lunate bars associcated with channels.
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from the raster grids. Orthoimagery (2012, 2010) from the NCONEMAP was used in conjunction with elevation grid color ramps, contour lines, hillshade and slope \ '"OBB\ A ‘
to interpret landforms. Farrell and others (2003) summarize the method of comprehensive landscape analysis. A series of landform elements was interpreted and ° The map area is in the vicinity of the Plio-Pleistocene Surry Paleoshoreline complex (shore elevation ~30 m MSL) at elevations ranging from ~34 to 9 m. Inter- \ I = COBE-= | 0 . o o o o o o o . . o . . o . o
digitized starting with the Holocene depositional system and working backward in time into older landscapes. Key transects cross cutting the Surry paleoshoreline fluves range in elevation from ~ 34 m (northwest) to ~25 m. Interfluves are separated by incised valleys which have a continuous series of terraces that step down from 230" s H S"SlnkhOle (HOlocene) . IHCIplent Ovate dep ression that 1S commonly IHCIsed lntO Slll‘I’Olllldlllg landscape, may occur 1n COIl] llllCthll Wlth depl‘es s10ns 1n Centers
and other features were chosen for subsurface analysis. Geologic cores were acquired in plastic tubes with the Geoprobe drill rig. These are 1.5-inch diameter contin- ~30 m to ~ 12 m. The bottom of drainages includes a Holocene wetland flat at 10 to 18 m, that gradually rises in elevation in an upstream direction, burying Pleistocene ‘

of Carolina Bays.

uous cores (discrete sampling method) collected in 4-foot increments. Cores were logged using the methods of Farrell and others (2012, 2013). High-resolution photos  terraces. Numerous Holocene/Pleistocene side drainages cross cut the older landscape, feeding directly into the wetland flat or to older terrace sets. 5

of cores were compiled as photomosaics for archiving. Allostratigraphic units were defined on cross sections, and extrapolated regionally using geomorphic map. ° The Early Pleistocene terrace-defined units step down in elevation from 30 to 20 m, at intervals of 1 to 2 m. Geomorphic contacts between these ‘marine terraces’
Data locations were collected using GPS. are subtle with extensive colluvium commonly obscuring terrace borders; locally these transition into and cannot be separated from incised valley deposits. The “incised - . . .
valley” loses its incised geomorphic character as sea-level drops stepwise and subtly into the incipiently forming incised valley. This is especially characteristic at eleva- ‘ 7 Dupree, Untlffe rentlated Quatern ary DepOSltS .
Geomorphic and Stratigraphic Description of Four Quadrangle Region (Figure 4) tions of 26.5 to 22 m. >} Crossroads
. Terraces at less than 18 m in elevation are relatively easy to map geomorphically. A distinct set of terraces at ~14 m was mapped up the Otter Creek incised valley ‘

The southeast quadrant of Falkland is situated east of the Surry Palaeoshoreline Complex, mostly at elevations below 26 m, in a stratigraphically complex area east and other drainages into the current map area; this set of terraces morphs upstream into 16 m terraces. These may represent Middle Pleistocene deposits (highstand

of the boundary between the “Sunderland Terrace” (see Fig. 2) and the “Wicomico Terrace”. This geomorphically complex area includes a variety of relict coastal  Position of about 15.5 m (50 ft). In this map area, the terrace set rises or steps up to 18 and 19 m flats.

landforms and associated facies along its length. Associated features include barrier islands, beach and shoreface, beach ridge accretion plains, longshore bars, spits, * Upland areas (+24 m) are very difficult to interpret geomorphically because of the existence of Carolina Bays. These bays likely formed as blow-outs of beach
embayed areas, lagoons, tidal channels, etc. (see Farrell et al., 2003). Near the Surry shoreline complex, four, surficial, early Pleistocene units occur beneath upland, ridges. Map patterns for remobilized sands (from blowouts) may indicate elongate, shoreline-parallel ridges, separated by deflation surfaces, and lower-lying flats.
predominantly marine flats: in adjacent Virginia, these are called the Bacons Castle Formation, Moorings Unit (informal), and the Windsor and Charles City Forma- Terrace boundaries are difficult to identify because of multiple episodes of blowouts. Sinkholes with springs or lakes occur within some of the blowout areas of the Caro-
tions. All four units are Early Pleistocene in age (Mixon et al., 1989), becoming successively younger in age towards the east. These may be conformable as indicated  lina Bays and elsewhere.

by stratigraphic details observable in core and outcrop. All four units potentially include similar, repeating facies. The current study includes marine interfluve units ° In the current map area, the Quaternary section is ~ 6 to 52 ft (12 — 20 m) thick, depending on geomorphic position. Refusal depth ranged from 11 - 50 ft (3.7 -
associated with correlatives of the Windsor and Charles City Formations, and a number of terraces in the local incised drainages. The map deliverable shows two  16.4 m). Refusal was caused by encountering semi-consolidated substrate (Paleogene or Cretaceous), collapse of loose shells, sands and gravels into corehole, closing of
units, tentatively called Q wm (Windsor Formation, marine) and Q 1zm (Lizzie Formation, marine; terraces are numbered in sequence. The nomenclature utilized hole by thixotropic marine units, and cemented zones and large impenetrable shells.

Q urs: Undifferentiated remobilized sands that usually on interfluve flats such as the 24-26 m marine terraces.
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Untifferentiated Pleistocene Depositional Systems including Valley Fill and Falling Stage Deposits:

here is considered draft only. . This year’s drilling focused on characterizing major stratrigraphic contacts associated with geomorphic features, in particular, defining the incised Tar River
Valley, and transitions from the upland terrace (30 m) down to the terraces at 6 m in elevation. The included cross section shows some of these relationships. . . . . . . . .
In the four quad area, coastal landforms are preserved geomorphically between elevations of 26 and 34 meters. The toe of the Surry paleoshoreface is at about 28 m; ° Coring the lower river terraces (5-10 meters) showed that the stratigraphy in the Tar River incised valley is very thin (2-5 m thick) and consists of Pleistocene Qal Un dlfferentlated Quatel‘n al‘y AllllVlllm - Cu I'I'ellﬂy aCtlve landscap C. IIlCllldeS the HOlocene materlal 1mn Slde ValleyS and on alluVlal fanS

the main highstand elevation that explains most of the geomorphic features associated with the Surry Scarp is at about 30 m. Other landforms and surficial stratigra-  gravelly sands. The sands are underlain by a very hard, consolidated, impermeable black or dark gray sandy mud with organic debris, that resembles a backswamp
phy indicate slightly higher sea levels (34-35 m) associated with the shoreline complex. Two units are associated with the shoreline complex itself (28-34+ m): the deposit; other facies are present as well. The unit was virtually impenetrable with the Geoprobe below the upper two runs or so. Recent discussions with Dr. W.
Windsor Formation and the Moorings unit. The Moorings unit is locally associated with barrier island facies. The Windsor outcrops surfically, east of the 30 m  Burleigh Harris were unable to identify this unit’s age or formation equivalent. It is likely that pollen may assist in identifying this unit. The bottom line, however, is
contour. It is notched and overlain by the Lizzie Formation near the 26 m contour. This particular geomorphic boundary occurs in the current map area. The sea  that the substrate is impermeable.

level maximum associated with the flooding event that formed the Surry paleoshoreline complex was likely at about 34 — 35 m, with a shoreline complex and embayed ° The shallow refusal depths prompted NCGS to have the Geoprobe completely serviced this fiscal year in Florida, at Geoprobe Systems, Inc. Two geologists took
coast between 34 and 28 m. A second near-occupation of the same shoreline formed the shoreline features at about 26 m in the current map area, the boundary  tWo trips from NC to FL to drop off and pick up the rig in late May, early June 2020. The serviced rig (new hammer and hydraulic system overhaul) has not been tested
between “Windsor” and “Lizzie” Formations. Valleys incised into the marine Windsor (Q wm) and Lizzie (Q 1zm) units include a group of Pleistocene terraces that  Yet to determine if penetration depth is improved.

step down from 26 to 8 m in Falkland quadrangle.

and colluvium on side slopes.

SUGGS-02 - ‘ PIERCE-03
. ) A .

Qt0 Pleistocene Valley Fill Terrace @ 13-17 m on Falkland NW.
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Qt1 Pleistocene Valley Fill Terrace @ 15-21 m on Falkland NW. Very distinct flat terrace mapped downstream to 11 m on Falkland SE.
May be Middle Pleistocene.
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