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UNITED STATES GEOLOGICAL SURVEY PLATE 1
ALTITUDE OF BASEMENT SURFACE IN THE CENTRAL COASTAL PLAIN AREA A A’ Table 1: Summary of well records which show the altitude of the basement surface. ESTIMATING ALTITUDE AND DEPTH OF BASEMENT SURFACE
OF NORTH CAROLINA i =
: An estimated altitude of the basement surface may be read directly from
"ET Goldsboro  HC"2"8€ , e Clarks : RIE1 figure 3 at any location. Depth to the basement surface may be estimated
Cit Altitude of 9
i11iam L. Lvke and M. D. Wi J liris ﬂ“\\__———-—————-—--fffiiii - i of Lawd Dasamewt using the basement altitude map along with the land-surface altitudes in
By William L. Lyke and M. D. Winner, Jr. 5521_ —— — M Surface  Surface ] figure 3. Where the altitude of the basement surface is Tess than 0 feet (a
- : b Rt N gp Well N Lat{tude/Longi tude (feet) (feet) Remarks negative value), then the depth to the basement surface is the sum of the
+ v T~ B r g € — g basement-surface altitude (the absolute value) plus the T1land-surface
i ~ < N altitude. Where the altitude gf tge basement surface isfgreater than 0 feet
e itive value), then the depth to basement surface is estimated by
ABSTRACT 1 Craven County (a posit ’ : :
i CRETACEOUS SAND AQUIFERS . . °10' 19" 518 41" ; subtracting the basement-surface altitude from the land-surface altitude.
" i ; ERED Cﬁvef§1ﬁy Research Station ggo%g.}guN;;;oég.g%“w gg ljggg sgizgx’ It should be remembered, however, that the basement surface can be very
The altitude of the basement surf i . el . onga! 1&M o1nt 1QM ‘e irregular as demonstrated by the granite-gneiss body near the Town of
i see 1i The cembedl Casetal Pluin ef A= B 3 IR T SAE N oM - g e bl Fountain Land-surface altitudes presented in figure 3 are approximate and
North Carolina ranges from 140 feet above sea level in Wayne County near the 1 i 4  Graham Merrit 35°13"19"N/77°25' 33"W 55 -925 R25j1, CR-T1-79. should be used sily as & guide. Mere accurate valwes for 1and-swrface
$ﬁl] s%gne e L e o e ceas il altitude may be obtained from U.S. Geological Survey 7.5-minute quadrangle
. pe increases toward the east from about 20 feet per mile at the fall o - Edgecombe County . . tesaaraliie DEnd
Tine to about 70 feet per mile at the eastern edge of the study area. i 5 City of Tarboro 35°53'34"N/77°32' 18"W 50 -299 Ed-74, J26h. Rograp pe.
ﬁ 6 Town of Macclesfield 35°45'03"N/77°40' 22"W 102 -140 Ed-119; green and red slate.
The altitude of the basement surface map in this report may be used to — - 7 Town of Pinetops 35°47'24"N/77:38‘22"w 104 -196 K27rl, Ed-123, granite gneiss.
determine the depth to the basement surface and the thickness of the 1000 — L 8 C. A. Powell 35°51'15"N/77°41"' 15"W 110 -140 Ed-114; amphibolitic schist.
overlying unconsolidated aquifer system as well as the altitude of the A 9 G. W. Bradley 35°56'46“N/77°43'10"w 100 -20 Ed-58; granite. SUMMARY
surface.  The concentration of well data in Wilson, Wayne, and Edgecombe <& 5 10 20 MILES - R - 10 West Edgecombe School 35°54' 15"N/77°44' 12"W 112 47 Ed-81; granite.
CounE1e§, Ca]ogg g1th the protrﬁdinghgranite-gneiss rock body near Fountain N 1 S ~ ’ TN
in Pit ounty, demonstrates that the basement surface is irregular rather 0 10 20 30 KILOMETERS A e Greene County Th . . _ i .
A BLDGEA0 A B ; P oqp REN . e basement surface is an irregular, ‘eastward-dipping homoclinal
than smooth as suggested by the contours further to the east. = il AP T B ‘“93;§5ﬁ553' 11 NRCD Maury Research Station 35028'40"N/77°35'55"w 1{8 —g§; agg3§- P structure that ranges in altitude from 140 feet above sea level in Wayne
. ) . ; . : . . ; R e 12 Town of Walstonburg #2 35735'42"N/77742' 12 L s County to 2,400 feet below sea level in Beaufort County. The irregular
Basement-rock types in this study area include granite, granite gneiss, See figure 3 for location. VAR nature of the basement surface is demonstrated by: (1) the variable
metavolcanic, and metasedimentary rocks of Precambrian to Paleozoic age. 1500 < Jones County ) gl Sk o s 78 p—— it altitudes of the basement surface in the western portion of the study area;
: . B 13 NRCD Beaver Creek Res. Station 35.08"20"N/77 31 50°W 52 163 J0N10¥,49ran1 i K (2) the protruding granite/gneiss rock body at a quarry near the Town of
Figure 2.--A cross section of the eastward-dipping basement 14 P. Henderson-Hoffman Forest #1 34°56' 15"N/77 "24' 30"W -1, -0T-4; metagraywacke. Fountain, Pitt County; and (3) the flattening of the basement-surface slope
INTRODUCTION surface and overlying Coastal Plain aquifer systems. TR s observed near the Jones County and Craven Count¥]bordﬁri fK?OW]eﬂgg of the
B e S Sl mlo altitude and depth of the basement surface will be helpful in hydrologic
15 Town of La Grange 35 17 15"N/77 45' 10" %?g :ggg ggghg’ kEN;P;lg' 41 studies and in planning water wells and test holes.
This is_one of a series of reports resulting from an investigation of 16 Town of La Grange 35°18'35"N/77 "47' 05"W weatﬂergg growg.graﬁite
hgﬁthpglgg{gﬁl (??S?Fii?pp}%e Sﬁg;gig §¥s§ﬁTsoie;2$tc$gfr?})ngsﬁ:lcigg;ntgz 17 NRCD Kinston Yard Res. Station 35:16:09:N/77:37:06:w 44 -629 Q27r5; fine-graineq granite.
configuration and altitude of the basement surface which underlies the DATA BASE 18 NRCD Graingers Res. Station 35°19'30"N/77°28' 45"W 67 -733 Q25d11x; red phyllite.
unconsolidated sands and clays and partly consolidated limestone rocks that SELECTED REFERENCES
make up the central Coastal Plain aquifers, (2) to discuss features of the Onslow County P %931 45"y 50 -1.319 ON-0T-11
basement dsurface,b and (3) ﬁo show the bagemint-{ock t%pesdthag hav% beeg The basement-surface map for the central Coastal Plain area (fig.3) was 19 Seay-Hoffman Forest #1 34°54' 00"N/77 23 > .
identified. The basement rocks are composed of metamorphosed sediments an constructed wusing published and unpublished records of 70 wells from the J B P. M Mill 3. A d Swain. F. M.. 1972. Structural and
intrusive rocks whose water-bearing capability is much lower than that of files of the Groundwater Section of the North Carolina Department of Natural Pitt County 1 Sdsi akis N W i . ) e, Fo Hep BEULEE, oo Bap W8 SR, Foo e ) .
the unconsolidated aquifers overlying them. Therefore, the basement surface Resources and Community Development (NRCD) and the U. S. Geological Survey. 20 NRCD Chicod Res. Station 35,27'49"N/77 '16' 31"W 42 11042 02311; gray schist. s?rat;graph}c framgwork 1ang] §pat1ﬁ1 d1$trib¥t1ﬁn 2ﬁ Ehe ?grmgab611gy
tural hydrol bound d th tud f th : . . : 21 City of Greenville 35°36' 15"N/77 "22' 37"W 49 705 M24rl. of the Atlantic Coasta ain, New York to Nor arolina: . S,
forms a natural geohydrologic boundary, and in e siudy o e These data are summarized in table 1 and include seven test holes drilled to 5 fF 11 35°36' 28"N/77°35' 46"W 80 _423 M26v1. Pi-219 Geological Survey Professional Paper 796, 79 p
unconso}ygageg aqu];ers, tte basiment Zurfacﬁ 1s1t2e 1ow$r ggund?z¥tog th? the basement surface by NRCD as part of their statewide ground-water 2§ $332 o Faramille 35°38' 15"N/77°36' 00"W 85 oy Pi b4 ' ’ ’
sl o g W P IR G R P e AL ke Rn il 24 Superior Stone Quarry 35°40' 08"N/77°37'46"W 105 85  Pi-43; granite gneiss. Giann, - 1.0 B, 1067, Btretigespls ol pilissnvinenunt of the phasotic
r . X ‘ : - : °40'18" °38'46" - i - . i : merica
system will be useful in hydrologic studies, such as modeling of aquifer Each well was plotted on the most recent U. S. Geological Survey 7.5- 25 Town of Fountain 35°40' 18"N/77°38"' 46"W 108 P;f48é1%21§i629§d:gg§ ggtcg§€§2$déo?gttom B&?%gg?n svra7g go 5orp. 63?r856?a eologica ociety o
systems, and in planning the construction of both water wells and test minute quadrangle topographic map (scale 1:24,000) from which Tand-surface 26 NRCD Bethel Research Station 35°44' 57"N/77°21" 55"W 55 635 L24b3 . » V. /8, no. 9,
ey Sl;;::ggntwagf e?&lﬁgggeiatigﬁtaCoﬁz:y tn?ghwg;agiggrrsﬁicﬁoweﬁgrkgdgéggllgg 27 Town °$ Bgthe$ 35°48' 41"N/77°22' 46"W 65 -458 K24h1. Harris, W. B., and Baum, G. R., 1979, Tectonic efﬁects ?n Cretacgous,
. § ¥ 5 N . y ’ ° [} n o 1 n 0 : . . g ; C W ; & ]
This study is being conducted in cooperation with the North Carolina base maps. Drillers’-log or geophysical-log datum points were assumed to 28 J. L. Jefferson 35°40'44"N/77°37" 43"W 92 PLQ?$,(??g29§kuggg ;gagggg;o$o;§?2tof E?1eg?ene;ndangth5$:1y egg?gengtiﬁglﬂﬁg%at;zg Eg:gtigiggh}ga f;gmezg?k
Department of Natural Resources and Community Development; the cities and begin at land surface. Land-surface altitude values at some well sites may : for the Coastal Plain of Horth Carelina: Carelina Geelegical Seciety
towns of Ayden, Farmville, Kinston, La Grange, New Bern, Pinetops, Snow differ in this study from previously published data because newer or larger Wayne County and Atlantic Coastal Plain Geological Association Field Trip Guidebook
Hill, and Stantonsburg; Greene County; Greenville Utilities; and North scale topographic maps, or more accurate location information, were not 29 Cliffs of Neuse State Park 35°14'30"N/77°53' 15"W 105 -258 R30d2, WAY-P-9. Oct. 19-21, 1979 Wrightsville Beach, N. C.; p. 17-30.
Lenoir Water Corporation. available during previous studies. Published data from outside the study 30 Seymour Johnston A.F.B. 35°22'32"N/77°57' 26"W 104 -57 P31m. . : s ’ ?
area were used to help construct the altitude of basement surface map (fig. 31 Seymour Johnston A.F.B. #1 35°21'00"N/77°57' 45"W 75 -61 Wa-49, WAY-T-8; red weathered schist Narkunas. Jomes. 1980. Groundwster evalustisn in the central Codstal Plain
3). Contour lines from Brown and others (1972) were used in figure 3 where overlying chlorite schist. . ) e .
. ; Hieri ; & AT G °oEQ! nQ" of North Carolina: North Carolina Department of Natural Resources and
PREVIOUS WORK new data were not available or where new data did not indicate a contouring 32 Seymour Johnston A.F.B. #2 35°20'08"N/77°59' 08"W 64 -92 P31y, Wa-50. Community Development, 119 p.
jomer e e g AR B ’
34  Town of Eureka °32'22"N/77°52'30" . A-l.%i Dl Slate. North Carolina Department of Natural and Economic Resources, 1977,
1 The map showing the altitude of the basement surface (fig. 3) is taken 35 Town of Saulston . 35:26:20:N/77:33:55:w 128 -96 03091, wegthered granite. ] Exp]g:at;gy oi]pwe1ls of North Carolina, 1925-1976: Division of Earth
primarily from Brown and others (1972, pl. 5). Map contours from Brown and 36 NRCD Saulston Research Station 35°28'12"N/77°31'03"W 97 -119 03012x; micaceous green rock (schist?). Resources,  Geology and Mineral Resources Section Information Circular
others (1972) were used in figure 3 where new data were not available or 37 Wells Realty Company 35°18'43"N/78°01' 57"W 135 -66 Q32il. . 22, 52 p.
where the new data did not indicate a contouring change. Other BASEMENT SURFACE 38 Isaac Dees 35°33'40"N/77°56' 21"W 139 1 Wa-8, N3li; blue slate.
interpretations of the basement surface in the central Coastal Plain study 39 Mark K. Jones 35°29'51"N/78°05' 11"W 154 62 Wa-13; blue slate. Sumsion, C. T., 1970, Geology and ground-water resources of Pitt County,
area were prepared for Pitt County (Sumsion, 1970, fig.5), Wilson County 40  Clarence Bunn 35°28'31"N/78°05' 22" W %gg 32 wa'%gf E}”e s}a%e. North Carolina: North Carolina Department of Water and Air Resources
(Winner, 1976, fig. 32), and a multi-county area by Narkunas (1980, The basement surface exhibits three prominent features of which a 41  W. A. Taylor 35°28'35"N/78°02' 23"W 123 17 wa:18: 1”% e Ground-Water Bulletin 18, 75 p.
fig. 18). Values of basement-surface altitudes for exploratory oil-test homoclinal eastward dip is the most obvious (fig. 3). The eastward dip and 42  Barnes School 35°25'02"N/78°05' 02"W = i wa = 51ate-
holes in the North Carolina Coastal Plain were published by the North thickening of the overlying unconsolidated aquifers reflect this homoclinal 43 Robert E. McNerney 35°26' 00"N/77°58' 55"W i1e o8 i ol Winner, M. D., Jr., 1976, Ground-water resources of Wilson County, North
Carolina Department of Natural and Economic Resources (1977). feature. The basement surface in the central Coastal Plain study area dips 44  Wayne Auger Hole #3 35030|50“N/78°03'58“w s I bl g oI AP, WY Carolina: U. S. Geological Survey Water-Resources Investigations
eastward at a progressively increasing rate from about 20 feet per mile in 45  City of Goldsboro Test Well 35024|11"N/;3°g0,83"w 122 €2 Wa¥5? chioriéegsgﬁist It 76-60, 85 p.
the west, in northern Wayne County, to nearly 70 feet per mile in the east 46  Town of Fremont #3 35 32|28"N/ 7° 9| 4 at :
; : 47  Wayne Hooks 35°33'37"N/78°00' 41"W 136 76 Wa-3; slate.
e e ne ™ e near Bath in Beaufort County. The altitude of the basement surface ranges o o i :
1 n T T T - 48  Robert Waddell 35°33'45"N/78°04' 06"W 150 140 Wa-1; slate and granite.
from 140 feet above sea level in northwestern Wayne County to about 2,400 s——— L2 18 Nl 145 45 Wa-150: slat
e R, i T ] feet below sea level just east of Bath. 49  Town of Pikeville 35°29'47"N/77°59' 06"W a ; Slate.
"_”T“*"T——"T"—r"_ﬂ(u‘:—"_—'T—;» NORTHAMPTON ¢~ ( GATES "
Lstawes fuoconcosn Joswen Tremsan © L. \eaRREn | 3 s o . : T Wilson County METRIC CONVERSION FACTORS
ey | !mwmfmﬁLﬂA AR }f_wu__’ _ Another prominent feature on the basement surface.1s_the_sma11 gran1§e o . Redeon Fundy, Ine: 35°41' 44"N/77°53' 54" 110 34 L30q]. .
b T e g gneiss body at a quarry near the Town of Fountain in Pitt County that . s Wiy -ai 137 63 W1-8: bl t
Fomsrrn b T L : i : 51 Town of Elm City 35°48' 16"N/77°51' 48"W ; blue granite.
o pa— . / T BERTIE ] protrudes through the overlying unconsolidated aquifers to land surface more : . e . 2 08 A 133 36 W1-100 . ) . . )
Ty B O T T than 400 feet above the surrounding basement surface (fig. 3). Because the 52 Wilson County Prison Camp 35°42'32"N/T7°55' 47" W . The inch-pound system of units is used in this report. For readers who
T T N - N Y o ey sy ' : et g P 9. - 53 Dr. A. F. Williams Estate 35°43'52"N/77°44' 25"W 121 -124 W1-133, L28fl. shale. prefer the International System of Units (SI), the conversion factors for
5 - g R S S % ¥y, LY wstmcron / vemeu J | aquifers are missing, ground-water flow is interrupted and must flow around 51 T £ Stantonsb 38°36' 01"N/77°48" 57"W 75 _87 W1-409 e bigied g bl L
owoson [ / TAKE . ‘ .”4)1—x—ukﬁ ~Y this basement feature. The areal extent of the rock body is partially own ot Stantonsburg Lom . 0 LI 137 62 W1-400: slat e terms in this report are listed below:
N g P PTH AN o, e : 1 : he 55 Wayne Tippette 35°50'38"N/77°48' 27"W ; slate.
P |1 E DM O NT \ » 33 wvve £ defined by two deep wells, one three-fourths of a mile to the west and t 56 B Hog F 35°46' 42"N/77°49" 10" 97 23 W -40%: arunite snd 51ate
P s AT | oneene \ other about one-half mile to the north of the quarry that do not reach the SREan TNy arw ~46'42"N/77°49' 10" 118 28 W1-15 ’KgOtl- lat .
N " e = - basement surface at depths of 213 and 225 feet below land surface 57  Walter Parham 35°46' 14"N/77°50' 27"W ’ 3 BIALR. _ ] )
A \ Bl Wt {* v \ ; ; ; ; : : sanel 58 William Cherr 35°48' 58"N/77°46' 20"W 122 -28 Wl-11. Multiply inch-pound unit B To obtain SI unit
J/STaNLEY / Cogt Y ) i . \ E 1 Y ultiply ch-p y
/ povreoiimee” 0 L _ . = \ respectively. Whether this granite-gneiss prominence 1is an erosiona 50 M Edward E 35°46' 55"N/77°46" 18" 112 =5 - 182 ket Tk sl | bt
LTz /T e L ' 2% ,P// B remnant or whether it is related to some other structural feature is not 5. CEMETE AN / of well [=550) used an comipe] pelaE.
i *;\/‘\\A ‘) Sy ;i 60 David Rose 35048, 20"77e45 03 106 AL W-aTs; sTate. . Length
b " Ye—N ] ; : -y = 61 Mrs. Elsie Williford 35°45' 57"N/77°45' 29"W 5 -405; slate and granite.
—eona % N A relatively large-scale feature is seen in figure 3 as a broad north : L Pl R _ama .
g ) senoen . eastward trending nose on the basement surface south of the Neuse River in 62  Barney Pittman 35°46' 18"N/77°48' 25" igg 35 ﬁ} ggz: slate and_gran1te. foot 0.3048 meter
o Nc O A ST » Craven Count This is also shown as a decrease in the basement-surface 63  Town of Lucama 35°38'23"N/78°00' 20"W 0 ety JURY grEmiia.
75 G S FTUDY ANES e o i 3 : : . : 64 Lee-Woodard High School 35°38" 25"N/77°56' 14"} 122 64  W1-159, M31i; granite. : 1
x N > - ee-Woodard High Schoo ’ 3y grar mile 1.6093 kilometer
SR G P S slope near Cove City in the cross-section (fig. 2). The origin of this T % Black k 35°38" 02"N/77° 55" 43"} 124 51 W1-332. qray qranite
S R A feature is unknown; some have postulated basement faulting as a cause. 65  Town of Black Cree . 34" 5"N/77°55'00"w 111 61 W1-335 gray gnd T . R ey,
Vo, NP L A1 N Gibson (1967) mentions an unnamed positive structure roughly parallel to the 66 Daniels Chapel Water Assoc. 3 .3 '82"N/77°52'49"w 158 - g e, gra%ite pink g . foot per mile 0.1894 meter per kilometer
- T N [ enunsmce | i . . o ] lower Neuse River, and Harris and Baum (1979) mention basement faults 67  Harry Lamm 35°43 3"N/77°56'11"w 127 57 W1-337. gr K oranit
v gﬂé¢, ‘o L — occurring in this general area. It is possible that varying local relief of 68 Hyland Park 35°39'33"'N/77°56' 11" g Pén granite.
' ’ * - - he b t surface may have created the appearance of a broad ridge where 69 W. H. Gurganis 35°41'40"N/77°56' 35"W 112 89 W1-94; red granite. _
b oo : o : . i °40' 38"N/77°58" 36"W 133 92 W1-369; graywacke-metasedimentary rock
one may not exist. However, there are too few wells in this area for the 70 Marvin Boswell 35 / ; graywacke-metase y . _ . . : et
| . ‘ , Tocal relief of the basement surface to be determined. Although basement- - National Geodetic Vertical Datum of 1929 (NGVD o : geodetic
l f lief t be d ibed in detail in th tern portion of the datum derived from a general adjustment of the first-order level nets of
b s e B g i PR M o g Mo L remarks col tai blished and blished identificati b both the United States and Canada, formerly called mean sea level, is
Figure 1.--Location of central Coastal Plain study area in study area because of the scarcity of well data, it can be expected to be ? marxs column contains published and unpublished identification numbers s & e 4 ¥ ’
eastern North Carolina. similar to the basement-surface relief to the west. or wells, and a description of basement rock where available. referred to as sea level in this report.
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