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DEPARTMENT OF COMMERCE
U. S. CO,A:ST AND GEODETIC SURVEY

WASH NGTON

IN REPLY ADDRESS THE DIRECTOR
U. z, COASTAND GEODETIC SURVEY

AND NOT THE SIGNER THIS

GO August 1948

My dear Bir:

The data requested in your recent communication are being
sent te you herewiSh. If this Office can be of furSher
service to you at any time, please do not hesitate to call
on US.

Line 89 N. Car.

Leveling---"Hollyridge
to New Topsail and New
River Inlets, Ngrh
Carolina." has not been
published---photostat ic
copies sent.

Very truly yours,

Director.

M-2270-2(5)

















New River Inlet Entrance (Sea Islsad House)

BENCH MARK 1 (1926) is a standard disk set in concrete and projecting
a few inches above the ground. It is located 1 foot south of the southwest corner
of the long low fisherman’s shack that is on the south shore of New Rive Inlet
and just inside the point. It is about i00 yards east of the first slough that
makes into the south shore of the inlet and 53 feet from high wter line %o the
north. Elevtions 5.59 feet above mean low water; 4.09 feet above half tide

level; 2.59 feet above mean high water.

BENCH MARK 2 (1926) is a standard disk set in concrete and projecting a

few inches above the ground. It is located I0 feet from a small hand pump,
and about 492 feet south-southwestfrom Bench Mark 1 and the fisherman’s shack,
about 98 feet from high water line to the east and 328 feet east from the north
ed of a slough that makes up from the south, and on sandy ground covered with

short grass. Elevation 6.18 feet above mean low water; 4.68 feet above half.
tide level; 3.18 feet above mean high water.

B,0H 5&RK 3 (1926) is a standard disk set in concrete and projecting
few inches above the ground. It is located 1 foot south of the southwest
corner of the main building of the fish camp about 3/4 mile south of New
River Inlet. The building is an open shed and in about the center of the

camp. The bench mark is about 49 feet from high water line and 164 feet south
of triangulation station "HILT." Elevations 13.14 feet above mean low water;
11.64 feet above half tide level; 10.14 feet above mean high water

BENCH MARK I (1933) is a standard disk set in concrete in the top of
6-inch terra cotta pipe which extends 2- feet into the ground. The bench
mark is 4 inches above the surface of the ground ahd is located 362 feet from

high water mark feet from face of dock, 90 feet from Bench Mark 2 (1933),
107 feet from Bench Mark 3 (1933), and about 92 feet from the northeast corner

of a house that bears the name "SEA ISLAND." The bench mark is located on the
west shore of New River Inlet about 164 feet north,of the first slough that

makes into the west shore of the inlet from the mouth, and I miles (nautical)
138 (true) from.Peru, North Carolina. Elevation, 65 _f?.ab?_v.e mean low
water; 7.15 feet above half tide level; 5.65 feet a-ove mean igh water.

BENCH MARK P. (1935) is a standard disk set in concrete in the top of a

6-inch terra cotta pipe which extends 2 feet into the ground. he bench mark

is about 4 inches above the surface of the ground and is located about 4 yards
east of a hand pump and 4 yards north of the northwesterly corner of the

"Sea Island" house. The bench mark is 27 yards fro Bench Mark I (193) in a

southwesterly direction and is located on he west shore of New River Inlet
about 5 yards north of the first slough from the mouth of the inlet. Elevations

8.4 feet above mean low water; .84 feet above half tide level; 5.54 feet
above mean high water.

BENCH MARK 3 (1933) is a standard disk set in concrete in the top of a

6-inch terra cotta pipe which extends 21 feet into the ground. The bench mark

is about 4 inches above the surface #f the ground and is located about 8 y.rds
from the southeast corner of the "Sea Island" house. The bench mark is about

33 yards from Bench Mark I (1933), on the west shore of New River Inlet about 66

feet north of the first slough from the moth that makes into the west shore of
the inlet and runs in a southerly direction. Elevation 7.77 feet above mean low

water; .27 feet above half tide level; 4.77 feet above mean high water.

Elevations are based on I13 high waters and 112 low waters, December 8, 182

-February 28, 1927, reduced to mean values.
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Party C,’. Reed Date Feb.
Hecpvcred by C. K. ;’,’ithro Chocked by

DESCRIPTION OF BENCH MARK
Desnatlon 20 Stats Ifarth Carolina County Cnlcw
|Jearest town Foltono County i
Dislance and direction from I*5 io
Clm:actcr of mark A bh ck dlak Stampin K 230 19&7
Established by O.S.C. & O.
Detailed d=Hplion 1.35 souh alone bhe Antlc Cst Line Rad from the
sgion at Fotne, 2.75 les norheas
norbheas of los 276 W 32, 27.3 fo southe=st of th southoas rail,
15.0 feel norLhessb of the fs olcaph
i sand ridge alone the sho=L aids of sll railrd cu and side tch,
2.0 fo noresC o the n of bhe oleapb holes, 2.0 feb sou;,est of

Chlof of party elY.fence R. Reed
Described by C. K. Withrow

Data Feb. l?&7
Checked by

=* RECOVERY NOTE, BENCH MARK
Dc:inton U Sta [/thC County 01Nv=t town ffoio unty
Oi: and dillon imm ncarot 2.1 oo nheasb
Coro[ mrk eh k dt0k Smping 12EslI=h by U.S.C. & G, SF
Pnt
Doi] p0rt 2.1 los nohst al the Atntlc Cnt Line load

the coLi n He.Idle, O. le thwest of ilo 27 32,,O fe nhot of the be of the fir noheas of Holtdethe no whe the hiy which h II the rni ntheast
Hode,bc to east ay the ri, &6.5 fc non.st of the
no edge of U. S. y 17 (3-1ane rd), 23.8 foot sthst of th
sthmast r &.O feob nhwest of the llno of the %oloaDh les, in the
oa anle of the cross of the retread and d os road. 1.5 o

oJt 1.5 foot b the d.

Nc: rk aFars to be lennin to the nost but clc insnection .ho that
ts illusi is c=used tc spo of the f in icb the concrete

Chie of Party clarence R. Reed Dole Feb. lq,7 /
Recovered by C. ], iithPo Chocked by

DESCRIPTION OF BENCH MARK

0.35 .tile south.sot of m/leoot CB 25 31, 30.1 feet scuthen.t nf the

Chief of party Clarence R. Rood Date Feb. 19/7
Described by C. K. ’Tithrow Checked by

co,=f= RECOVY NOTE, BENCH RK g’
Designation F Sto Hch Caroli County Cnsl
Noarst town Re.idle County Onsl
Disnco and direion from nearest tbwn 1,0 le northeast
Character of mark bench k dis Stampin# F I5
EslabHshed by U.S. c, & o. sey
Present condto OosLred
Doilcd rc he connote pont in which hc dlvk sot foun" brvk and
%ion conainln he sk recanted. c mmrk is defo

Chlof of Party Dto Feb 19t,7 6
Recovered by C.R. Red

C. K. ithrow
Chocked by

7

Atlantic
bh Stroot,
Camp

;beast of tho

trcot.
Ln the

DESCRIPTION OF BENCH MARK
Designation L 230 Stats /orth Carolir3 County Onlow
Hearost town Hollyridgo County
Distance and direction from At ]{DiVides
Character of mark A bench R dk Stampin# L 230
Established by U, S. C. & G.
Dolailed oscription A NoidKo Cp Da 0.9 o noheaL

at the oocond ta steel ter ta souto of t nhoash bo
Das, 139. fe* ohcao of tho conoro of S9 .O.fc
centerlino of 26th Street, 69.O feat stost of the contorltnB or 27th
oct in the ton o the nohest of the concrcto fntion up=o
east tosl lo of the tcr ta, 1.0 foot above the

Chief of party Clarence R. Reed Date Fob. 191,7 7
Described by C, K. Withro Chocked by

DESCRIPTION Of E}ENCi ,’vl&RK

;i::,,’,’.’,."...

DESCRIPTION OF BENCH MARK

Chief of party Clarence R. Rood Date Feb.
Described by C. K. ,.ithrow Checked by

DESCRIPTION OF BENCH MARK

DesiEnation M 1 State Ilorth Caroli County
Nearest Hoidgo County
Distance and direction lrom A Holdgo

Established b U, S. G. & G.
Detailed docr/ption At Holidgo, at Camo Dao A Afiold, O. 1o
o tho control t’, a ho int whero the the asnhalty moots ho nd

for bho sthcst end of the rwy, the hi-host nofl of tho

Chic/el party Clm’oncs R. Reed Date lrch 19f7
Described by C.K. Withrow Checked by

DESCRIPTION OF BENCH MARK
DesiEnation .J 230 State I;orth Carolin County Onslow
Nenrest Hollidge County Colcw
Distance and direction hem At Holidao
Character of mark bench rk disk Stomping J 230 1%7
Established by U. S. Cs & Good8lc
Detailed description Holidg, 0.5 norChoaaC alon %he ASlCc CsC Lin
Railroad from ho station, 0.1 1 aouCea of lea 27& 30, 55,5
for% sthensC of Ch ,theao rail, 10.5 fet ntesC ’of the noh.et od of
U. S. Iiy 17 (3-1ano bead), sC She Con o nortest concrete hoadt for

nd of ths hadwall, 0.5 foot bel %h level o he hich.

Chief of party Clarence R, Reed
Described by C, K, V/ith,c

Date Feb, 19&7 //
Checked by

DESCRIPTION OF BENCH MARK

Ch,.t =,,*,It Clarere H. Reed Date Feb. 19&7
1

. RECOVERY NOTE. BENCH MARK :
De;naflan V 27 Sta tbCo un I
Ncast tom odge unty l

Ch0mctor ermark A nch kk S 27 3

Dotl roped The concre t whlch the sk set ocd ng
the c=tion of Da. e t to:at and ro: ne tP:e old oLnt.

CMcf of Party Clarence R. Reed
Rccov-nxl by C. K, With

Da Feb.
C.cd.hy

DESCRIPTION OF BENCH MARK

Desinlion V 27 R6" 19&7 5tare Rorth Cnrolirm County

track, 18.1 feet north.ot of the norhes ra1 of aidln, 11.5 fc 8Jtheat

Note: Th top of the no.beast Ide of h sb has been broke..

,,q
Chief of party Clarence R. Reed Date
Described by C. K. ;tithrcw Checked by

RECOVERY NOTE, BENCH MARK .
tloarot town Hoid Counly C:,I

Dstanco nd dictlon fm narst 0. 1o cus
Character st mark Smpin -’"
blih by
Pront condition D

Chloi at Party Date
Recovered by ,Checked by





OFBENCH

County

0,95*b he 5a R the

fe t Re of the Sear= Rd, t

he bes dade o sh, 5.0 fee% nh ofte, 1.5 fc oh refence Do, s the o of concede

Chief of party Cla.renee R. Reed
Described by C, K, Withow

Chief oi Party ’ce E. Zed
Recovered by ’C K. ithrc Data Fob. 1947

Checked by

REPORT ON CONDITION OF BENCH MAR[<
Designat/on I{ 1/

DNearest town :[gacombo
State North Carolina un FdorCoun Ponder[sn and direction from neast 0.3 e nohaaaerof ma

bb/ished by Smplng
Psent ndIUon DodDolled Rear U. S. }y 17 n boon bt the concrete cve chthe k o a boon ccdo sk not cu.

R

ChlefofPa CLarence R. loodReportad by C.E. T/ithrov Date Fob.
Checked by

,,,& RECOVERy NOTE, BENCH MARKDesignation 11 7 State ]o]z

Character of ma Ostwn 0,2 o
EsHshod by StampingPrecnt condition srodOotalted pod U.S.l17 boon bt d the convert cvort Vchthe k.o sot s ’oon od th oooto poodth hoado.o’ o]: not rooovod.

DESCRIPTION OF BENCH MARl’{
Oesignatin Y 229 State Noth Crolin County Pond

bench k disk SlamPmE T 9 1947

station Hell.ida, i. feet stest of the centorlln of th Sears nd
southeast of the contmn of the dt rd, &7,0 feet nohst of theof dt div the hems of T Atklnson, 6. foot northwest of the

Date Fob. 1947
Checked by

DESCRIPTION OF BENCH MARK
beiEnalion B 230 Stale Noth Garolln County ?andorNcaresl HollridKe County OnslOistance and drection Irom 3.75 108 southCharacter at mark bench rk disk Stamp;hE 230 19A7stabfishcd by U.S.C. & G. SDetailed descrplon 3.75 le sth alone the $s dtnR Rd m 5he caiod

fee= which d eemod constct hiey fill, &6.0 te nhea of thecontetle of the cd, &7.5 foe nCest of he centeelno of d road lead
.hits reference , ot in he on st conco cost oJecb 1.O foot bo

Chief of party Clarence R. Reed Data Fob, 19A7Described by C.K. Withro Checked by

DESCRIPTION OF BENCH MARK
Designer;on 3.33 (Unknen) Slots Horth Caroltr County PondeTNearest town HollTridRa CountyDistance and direction /ram &.6 los 8thCharacter v mark/t raid epike Stamping HooEstabf;l}ed by ob co.rooter ctcbion or CoOetaUod description A,6 lee south along the SolodNs from the ratdattion at otdRe, 0.2 e nattiest of the nnR Bro, at theaothcagt odpo o the o northwest of the bride, 1.0 footnorthoost of the conterline of the rd, in into the otst aide of 2ihlive k tree. LO toot above the

Date Fob. 1947

DESCRIPTION OF BENCH MARK
DesiEnation 230 State Ilorth CarolL,1 County PedorNearest Hol/idKo County 1Distance and d;rection from ,29 los oZh, thence 0.75 OCharacter el mar bench k disk
Established by U. S. C. & G. 5

Stampin 0 1947
Deta@ed descripton 5.25 os sth along ho Sa dREd hosion Hotdae thence 0.79 Plo Bh along 50t R.S Spit between New Toa let a N Rir ot 0.3 o so 0ost 6, O. o noheaet of the pot .h the read dcicatlon s, apte 5.0 foot no.west o t rld of des.abo 2.O feet soh of the of tho rsh, the f ther soest of the Jction of the Ss Rd, the nh slopsi east-wes d do dRe abt 30.O fe nh of the t of the e70.9 feet aouthot the ccerne of the road, about 9.0 feet nb thethe rd 2.0 foot soul.eat of -hits onco oo, set the toeconcrete st oJoctlng 1.3 foot able the d.

Ch;ef ol party Clarence R. Read Dote Feb. 1947 9-Described by C.K. fflthow Checked by

DESCRIPTION OF BENCH MARK
Designation T’ FOU J i State t|ozh CBroln County PcndoNearest }{olidR County
Oistance and diroction from 5,25 le th, thence 1.55 eo othstCharacter of mark A roforco k dink Stamping T,Established by U, S. C. h G.S IlO 1 1947Detailed decriptlon .2 ios sth Bleak the rd Rood m the raisCtton, a He.idEa, honoo 1.55 loa aooot slonn tho

lopo 5, Juot tido ho ridge at s do, at the U. 5,T No. &, ?8.5 too sohst of the conolino at ho , ?.6the oh at th ceroto ond the oo at the ,

Cffiefof Pay Orence R, Reed Dote Feb 1947Recovered by C. IC. Witho Checked by

(’ RECOVERY NO, BENCHRDes[gnntlon l Sto Noah rol unty PeNcast towr Rodga un iD=tanceddcto fmmnere=ttown 2.0eCharaCter at mrk A ttlo statlnn sk Smp]ng IEstablished by U. S, Cot &,Good.toSPresent cdndlton Aoars stbedb close to the rdDeta{[ed rpod The VYh bcen wened to tee e road nnd the k

9 rata no.beast of the center o the ereesg of tar rd learn tofi rae, 9 ra soute the esnsion to nohwe of thebc road YedA-hea$, e ith the eension hih.aybeed connec rd lead to the rcad &9. fet scuheassteas ra, !7.O ee nhwes o he nohws es o U.S. HhyI5 foo so’Jhest of ite reference s, set in he to of concreteproJecin 0.7 foo above he

Chief of Pady. Clarence R. eed
Recovered by C, E. P;,ithrow Date Feb, 19h7 /

Checked by

R

Chief of Pady Clarenoa R, RedRecovered by C.E. throt

DE.SCRIPT[ON OF BENCH MARKDesf,nation
Nearest town Holl3Tidg State

-a.z.o.n at Holl.vrido, 0.1 milo oo-*; _eor Ldln. Road fror Lho .iod

t.he mai rood fo shrt ..o o. centorlino of the dirt rd L diatco
0,O font sth of the e’ 0.0 feet

2,0 foot outh

Chief oF party Clarence R, Iaed
Described by C. E. ’=itho DotoFeb. 1%? 1 3

Chocked 5y

Chief of party Clnrence R, Rood
Oo==ribed by C’. K. Withro Datv Fob. 1967 ’Checked by

DESCRIPTION OF BENCH MARK
Deslgnaton SEAF T 2 Stto tlorth Coollr Count}, PondeNearest ]toll.yldgo County
Oistance and dlrccton from nearest .75 los oouthCharacter of mark rooronco rk disk

nd hIdo, &7,O toot thwes of the onollno of ho Soas mn Road

Ped in roanS-inch tile oJect O,1

Chief of party Clarence R. Rood Data Fob, 1967Do=crlbed by C, K, Yiithro Checked by

7

Chief ol party Claron=o H.
Described by C. . itPmow Dale Fob. 1967

Checked by

DESCRIPTION OF BENCH MARK
DosiRnatlon T(,’ FO’ 1967 State Rorth Caroliq County PonderNearcst {allUdes County 1D ta.co and direction fro .2 los coh, thence 1.55 mles GO0Character of mark triation otation d[ok Stampin T FO 197+7Established by S. C, & G. SDetaHod description" 5.25 1oo cth alc the rs Lnd RaM f the raid

ho U. S. N To Ra@o No. &, o the ton f ho concrete dock to ho concoo Lo 3.0 feet ouho o ho noha ed:o of the dock .O footso o th norh cdo of the dock.

Chler of party Clarence R. Reed Date Fob. 1967Decrlbed by C, K. Yiithrcw Checked by





DESCRIPTION OF BENCH MARK
Designation =OJ’l YO RH 1 Stale North Caroltn County ponder
Nearest oidgo County iDtanc and drccton from

Etnbihod by O S. C. & G. 3 RO igi7
Dotaiod doscriptio 5.25 0 ooth alon the SrsdRd from the ralbd

station a% Hol, thoo 5.O Ioo oooo%noe o the Sa S=it Rd,

DESCRIPTION OF BENCH MARK
DESCRIPTION

Distance and dlrcclion from 5,2
Characler of marh -h

Inlet a R Ri I, 3%2

Note: RM hold the center of the top of tho =in.

Chief of pm’ty Clarence R. Reed Date Feb, 19&7
Cked by

32-

DE;SCRIP’I’ION OF BEJNCH MARK
Oe=Inhtlon T:’U:2 RM 1 Sto Noah ro unty PderNearest tn odg unty
Disn nd dirion from 5.25 eB sth thence’9.6 les oouhwenCharar of mark A eokk Smp;ng TIEstabffshed by U.S.C. & O. Sey NO 1947Doff description 5 es sh alo ho Sears Rd om ho raiadstal a% HIde, hce 3.6 es so.tes along ho 5 Spithe de of des 0.15 soubos% epo 3, at ho U.

Rd, ong
ReT io. 9, 63.0 fee the topo the conce ao od eh
couch cnsr %he apr., i. feet seth of he sh of ho.

Chief of party Clarence R. Rood Date Fob. 197Deacribed hy K. tthrow Checked by

DESCRIPTION OF BENCH MARK
Designation TC, TWO l?&7 Stale fiorth Carolln County PonderNarost Holide County Ongl

EatabllshedCharadrOfbymark U. AS.rJaiOnc.& . Sstain disk Stompin# TO ’0 1%7
Detailed d0scription 5.25 1o sth clear the S&rs dln Rd from ho

sand snit between Re. Topsail Inlet aM N Riwr I, 0.15 le noteless o theSa Spit d a U Na Tot ReT No 2 n ho too st Eke ccroo dock

dock, 3.2 eo% sheast of he nobwosk ed.e of the deck, 2.6 feo noheas ofthe norhoaot edge of the I sanctus iI oread ho head of the

Chief of party Cl’enoo It. Reed
Described by C. K. Witbro,

Date bFeb. 19&7
Checked

DESCRIPTION OF BENCH MARK

Designation ZO i?I7 State North Caralln County ponder

earet Hol10IdEs County Onslo
Distance and direction from nearest 5.2 ios oouh, thence 6.3 lo.
Character { mark rntion oato disk Stampin O

Dmtaied description 5.25 les sth lon tho Searsd Ro from ths

salon a oldgs, thenc 6.3 s stocb alon tho 8d Si Rd, th

Snd Spi btnen R Topsail Iet and N River Inlet, aDoe 1,O

nohes o Now Topsil Iet, at the U. S.Na Test Rne chin tf,
0.05 le nheas5 of he Sd Spi Rosd 6.6 fo nos of he oouSh
of the concro plnbf, 61,O e souhea of the st of th

20.1 fe ooubsb of he soes edge of th plafo 2.0 feo noe of

hite ted reference , eb in he top of concrete Do, 0.3

Chief f party CL-c’co R. Reed DaCe rch i?i7
Described by C. IC. Withrow Chocked by

DESCRIPTION OF BENCH MARK

Designation I State North C.ar County pe.r
Nearest HollyidKo County
Distance and diredion {ram nearest 5.25 ea
Charar o mark A refco k gk

Etablih by U.S.C. & O.S NO I

T Ko T’e }o. i, 0.3 s co thehfho .O

Chief of pary Clarence R. Reed
Described by C.R. V,ittn’

Date Feb. 1%7
Chockod by

93

DESCRIPTION OF" BENCH MARK
DesaLination Tf’--’R TIEE 1]&7 "Ste North Crol Counly PonderNearest town Hoidge unty
Die,nob and dlrllon from nearest 5.25 lea south henco 3.6 esCimraer o mark A trntion aai disk Smplng TT}Ebllsl,ed by U. S. C. & S. SZDtaffd 4oscHtion 9. es souh along the Ses n8R from the radsaion a5 oIdEe, honce 3. osses on Sd Spl Rd,sd spi bew=en Ne.:Topsa Ie5 d NR! Ie, a5 the U. S.Re Ter No. he op o %he cocree deck to o ehso .ho note edge o ho te, 3.0 feo soost of the norheasedge the t.

Chief of party’ Clarence R. Reed
Described by C.E. ’.tithrm Date Feb.

Checked by

DCRIPTION’OF BENCH MARK
DEsignation A 0 SIo Nh Co County Pend

5.25 es sth. thence 4.5 o souteCharacter o mark A bech kEbl;sI,ad by U, S. C, & G, Sey
Stamping A 0 i7

stlon ab RoidRe, thence 4.5 es stost alo the Sa Spit Rood,sand spit bergen ; Topsat and RRi IP, O.&5 le nheast ofJic of rd Icad to U. S. Ra Test Rse Te No. 2, 0.i e southwestepost 2, a po whe is obtained of the rsh nnd ind teyto the norto th brs the sand des d th vo k tos,35.0 feet ntcs of the top of the in ridge of sand dunes, a I0.0 fsnoe of the so of the dc rld, 32.0 foot southeast o the cterns thead 7.0 eot noheasb of ws le r toleDhone le, .9 rootof hie ted reference user, set in the top of concr9 post1.3 fot aboge the d.

ChTof of rty Clarenc6 R. Reed
Dccribed by C.K. ;fithrow Oats ,Fe. 1%7 3S--

Checked by

Chief of Forty Clarence R. Reed Dale Feb. l?&7DescriScd by C.K. ?.ith’ow Checked by

DCRIPTION OF BENCH MARK

’,’. zpgO Counly SI
uirection from town .2 eo oouh, thence 6.3 les o+osb

sbHhod by U. S. C. & G. SDota[]Fd doscr;pt .2 es sh alo %he SsLRo fom bhootlon at NoI ride hee 6.3 es =tos on th8 Sand Spi Rd,the sand spi bowon Iew Topsa I and NowiI apmo ’.O
road icad Z %he chR pfo o houso aoa, 18.O foooE 5ho conoPls of %ho and Spit Road, 9.2 eot’8a of Zho south oconcroto conol% fo tho U. S. } To Ran, 9.A loeb south of theCn of ho tower, 3.6 feo eouhst pf the stheas face of th to,[%hu top of concrc post flush with the od.

C|dof of pary Claronca R. Roed Date Feb. 1%7 "Dscribed by C, K. Withow
Checked by

DESCRIPTION OF BENCH MARK
Dead,nation CAA i?7 StafoNearest town ||ollyrtdEe Counly Onstow]frthCarolinm County Ponder

CharacterD{SlancandomarkdircctiA frOmraversonearestbionlWll5.2disklOs. oh. thence 6.15 nile sthst
Esblihd by U. S. Cs & GodeicDiled oscrlpton .25 ls Souh lo he Sears Rs fr he ro:
sd opi boeen ] TopsilI and N Rir ZoE O.5h5andeSpitcheasRd.conoe U. S. Na Tes RanEe control ter. .0 fe no.ot o the centho Sd Spi Rd. .O fee nohes of ho coorns of road leadinnorss o wehouses d fre tor. 5.6 ob1. foo nohas of hito aked reference no. s in the too ofpoa proJoc O.1 foo be the d.

)f the
rltno of

Chief Of party Carenco R. ReedOescr[bod by C. K. Withro.
Data Feb.
Checked by

Ch;cF oF party 01atones R, Reed Data Feb. 19&7
Dcscrlbed by C.K. Withrow Checkod by

DESCRIPTION OF BENCH MARK
Dss{gnatlon L} MARK C.’ff; State. North Carol:L County Ponder
Nearest town Holl’idgo County Onslm"
D{stance and direction from nearest .2 os south thcncB 6.3 les
Charaor of mark A ooeco d Slampn O
Established by U.S.C. & O.
Detailed descriplion 5.2 los Gth alo the SoarsgR fr bo

oration at Hollldge, thence 6.3 les sto alcn tho Sand Spl Rt
s pit boteen N Tosail Iet a R Risr I, st the U. S. Na Tect
Re ch ptform, 39. fet ntost of tho cthest ed of the
7.9 fect soo of the northoasb dgo of tho tform. ot the of the
concrete

ChleFof party Clnrenco R. Reed Dato .rch
Described by C.K. Itbrow Checked by

’DESCRIPTION OF BENCH MARK
Designation LIfE.2Lq TO State North Carolina County Ponder
Nearest town Hollyridno County
Distance and direction from nearcst 5.25 Ios soh. henco 6.3 los noe
Character of mark eoce d Stampin
Establlahod by U.S.C. & .
.=tlon a% Rollid. hnco 6. les os alon th Sand Spit %d, h
sand npit bebeon N Top,all Inlo and tl Riv Inlet, 1.0 o norhsas
N; Toa Iot (satUrated), 0.09 e sthest of the Send Salt Head, the
U, S.’ Na Test Range ,chK ptf, 16,9 fe stt Of the nohwcst

Chief of party Clnrenco R. Reed Daf Fob.
Described by C.K. ".’iithrow Checked by

Chief of py clarence R.I Reed Dslo MrCh I?7 5--
Described by C.X. ithrcw Chocked by

DESCRIPTION OF BENCH MARK
DesiEnlion TO2tI C i]+7 State fcrth Carolina County
Nearest I{oidgo County
Distan and direction from nearest 5.2 los th d 6.6 os
Character of mark A brntion sbabion sk Smping TO.
Esbllshed by U.S.C. & G.S
Dci[ed description 5.25 mile sh0 the SesdHd f the rao
spit bOWe N Toli d River s, a theo Tr o. I 0,3 io oes ef the chln Dfo, in the top of
the concurs dok the top o the conoto tr, 2. feet nrhcas
OUtO odRo of the ptf, 2.8 feet sthoast Of the norte edo the
plaf.

Chief of party Clrenco R, Reed Data ]i-rch 19t7
Decrlbcd by C. K.Y.ithow Chocked hy

DESCRIPTION OF BENCH MARK
Oesignation CE//J I?7 State Noah Carolina Cou.!.. Pendor
Nearest fawn Hollsidgo County
Distan=e and dlrectien tram nearcst 5,25 les south
Charaer at mrk avao saio dik Stampin C /7
Estbfihed by U. 5. G. & G.

station at }loc, the Sand Spit botwe I; Topa Ict and N Rir
I, at the Jction of tb Sd Spi Rd dthe S Lnd Road,
feat auheas a[ hs cele of the Spit R zeased from lnb 38.0
feet ntheast f the eene of the rd Jcti, 10.6 f eas of the
leg of fr rKe tower, 10.3 feet sth of tho Oa io of tho rao
2.0 feeE te of %ie oen= post. the o o concoo
oJecbR C.1 ft abo tho d.

Chlef of pady Cterenco R. Reed Data Feb.
Described by. C. Ko ?/ithrow Chcked by





FA 1"" "Ste o;h 0’o County
County

Deled doscr;pti0n .5.25 es etb ong the Ss o the aad
ion a dEe= thee O,E nh the S St Bd, t

a U. G. Nes T No. 5, se the top o th oea

D-159::RIPTION Ol’: BENCH MARK

Deination 230 State [och Cnoltna County Onl
Nearest Sol/JTido County
Dis[ease and direction from 5.25 d.loo south, thanes 2.1 las nho
Charaor o mark A h rk k 5mpin# E 0 19&7
mbiished by g.S.C. & O. S
Detailed description 5.25 los sth al the Soo nd Rd frt the railrd
tion at HolidRo. henoo 2.A les
sd spit bwe N To.all Iot a
f cut whore ho rd osoo bh nnst-thea de rid, 0.5 1o

t 5.0 feo .os of the op of lone tall and de ak m tho in do rid,

abou 0.O East nohs o slih rise in the rod, obt 70.0 feet nohwost of

h top of the in dune rid, 1.5 feet sJheat of the centeline of the rd

d from 3&7.0 foo sohwcsb of1 9, 2,5 fe, stost of

ie ted reference poo, ho bop of
above the d d about 5,0 oo above the level of the rd.

DESCRIPTION OF BEJCH MARl.(
Deignatlon T(R:R SIX 19&7 State Iiortb Caollna County
Nearest Holidgo County i

Established by U. S. C. & G. S
Delailed description .25 les sth mlo the SoO Ro the raid
sation Holidgo, thence 3.4 1o neXt.st nl the SDi%

los 10, g, 5.Na To R TGn No. 6, the top of he canards

Chattier of mark Ar k SiT
Detailed de,trip[ion 5.25
tl at Ho. thence 6.5 mohaas the Sd

T fie. 7, 1.3 f
nh the mouth

Chief 9f party clce R. Reed Date }h

Described by C.K. Wi%hrow Chbck4 by

DESCRIPTION OF BENCH MARK

DesiEnatlon T State North Oarolina County
Narast oe County "I
Din and dlroclon from 5.2 eS sth thonc O.& o nohet
Charaor of mark A ttlmn eta[lea k Smpin: TF 19&7
Esblisbed by U. S. C.&
Detailed doHplion .2 es south onR he 5es dg Ro o= roRd
stati nb Ao thanes O. e noheaot along the Sd Spib Reed, t
sa st between N Tops and R 0.05 o southeast o the
s spit r, at UA S. Na Test Range T No. 5. set the t of the coto
dak the top the c=s ter, 2.9 0 sht of the ne ed of the

de, 2.9 fo shwss of the na edge the deck.

Chief of party Clarence R. Rood
.Described by C, K. Ylithro.

Date March 1957
Checked by

DESCRIPTION OF BENCH MARK

Designation BA/3 FJ/ State ]l{n-th Carollnn County Onel
Nearest He.idEa Count Onl
Distance and ircctlon from .2 les sth. honce .l
Character of mark foronco rk disk Stampin BMKS
Esbllshed by U.S.C. G.
Detailed doscription 5.2 les sth alone the Sas dind

nta%ion a Hodgo, honc 3.1 o noheas alone the Sand
sand s between 1 Toail Inlo5 and f Rive= I, 0.3
Na Test Rano Tr No. and oDos 10 st oo hee
3oo %a nooo-o%hea send de rido, the n

top o oo==ote =ed o ch ilo which oJects 1.0 o abow ho d.

Chief of party Clarence R. Reed Date March 197
Described by C.X. ’,7ithro Checked by

DESCRIPTION OF BENCH MARK
Designation rED R3/ I State North Crollna County Onsl
Nearest HollidEe County Cel
Distance and direcllon from .2 loo sh, thco A,5 loo ohea
Character of mack A terence rk disk Slampin

ation a5 HolidEu, 5hence &.& iss nohoas5 onR 5he Sa Spit Rd, the
sand spi bwoon N Top Io% and li
of po where-he rd keo 8-foo cut 5ouh nout-sho rld of
s dos, 179.0 fool southoa of the clo of 5he o
75.0 foe nohut o epcst al the 8hp
doa, 37. font stost of the triati static, 1.8
white tod reference , s the top Of concrete po bo ch o
which Wooc l.& foot abo the

Chiel o| pady Clheo R Reed
Described by Co . Withow

Oats ’h 19A7
Chocks4 by

DESCRIPTION OF BENCH MARK
Designation TOW{ 19&? State I;h Caoli.a County
Nearest HOl/JIde Courtly
Distance and dirccion from 5.25 lcs sth, throe 6 les nht

Etablished by U, S. Cs & odetc
Detailed description 5.25 les sth alone the SOO R 0dstai at Hod, thence 6.5 es noheast the Sd Sp! Rd. hod ot be R To.all lt a ; River lct. 0. Io hea ofe 13, s the top of the ccrotc deck the t of g.
T o. 7, 2.9 foot sost of t nohcn edo of the ccncte dock, 2.9 featsthot of the nattiest of the deck.

Chloral party Clarence R. Reed
Described by Co K. Withes.

Oats %rch 19&7
Chocked by

DESCRIF;TION OF BENCH MARK

Designation HIgH 51o Noah Cnrql Counly Ponder

Nearest town HeLl.Tides County sl
D]sLnco and direion from nearest 5.25 les sth, hence !.6les northen
Character o mark A tntlon station disk 5mping GH I3 1927
Ebfishod by U.S.C. & G.
Dcilcd description 25 es south alonz the SearsnRd from the raoad
stntlcn at oc. thence 1.6 lea ntbst alone the Send Soit Rc the

sandsit bergen N Topsa et and Row Rv ct. 0. c sthwsst or
where the I cered ro kes t to west ay from thu sa dos ( ridge).

apte .0 fe southeast of point te ind ,Ic is abt O.I io

ntheast of sd icpot No. 8, 1.8 feet sthca of the lb coticn
es pole soutcst of the point where the nc the rd. 96.0
sthcast of the centcrl of sand rend rnllelg the rn ri of

(ascd from point abo 285.O foot socst of the nheast end of cut

th road sos through the fst northwestouthsast do ridge smtest of

the r@, 1.5 fc sootiest or whlta inted refence =set, set the

to of concrete po oJect80.A f above the

Chief of ry Clarence R. Reed Date [;arch

Do;cribodhy C. K, ,ithrow Chocked by

DESCRIPTION OF BENCH MARK

Do:tErm[lee ][][GR R Stale Iorth Carolina County Ponder
Hostel! town }Iol/yridgo County Cnslow

Eblihed by U.S.C. & G. Sy
Detailed description 2 les south alon the Ses dinK Road Iron the raind
taticn Ho, thence 1.6 os nohonst nl the nd pit Road, the
e spit bctccn c. Topa Zet and o River Z, 0.3 Zle sthst
ho the rl cored rd hch ha aelcd the rido dunes fr
nt kc: t to west ay fro the duns ridge and ccntion
approt .O feet Bhoa of ot the read hich is O,1 1o
ntbcat of rnd c pact No. 8, al the top of the rido of the dunes,.
160 o oothcot st the line of the coicntion line Dolo, .0
hcaob of the con[crime of d rd rallol the do rid (murcd
fr pot nb 5.0 fact stmt cf the host en o t who
rd sae. tc tba first nortesb-othoaot de ridge ooutest of

the. rr 60.0 feet northeast of the trnticn station, 1.3 foot
sstsst o whit tod rforence es, st in the tou of cncrote
h with the

Chief of party Clarence R. Reed
Described by C, K. Nithrow

Dale Prch 1%7
Cho=ksd bi

DESCRIPTION OF BENCH MARK.
Doslgnallon BM State North Caolina County Onslow
Nearest ffol].7idgo County
Dinco and direction from 5,25 rlos south, thence 3,1 OS nthst
Cbaracler ol mark tPinnlaion oion diok Stampin BA? i3

.aion a Hell.Idle, hono .i n nohost alon %h Sand Spit d h
Na- Tes Rn T, ff. 6 and Ins I0, ho peak of ho
nohwot-eouhoas ridRe of sa dos (this is tile hiRhes and

.h-sh d d and l.hone i le41n north aos the oh Jo ho
sand and the nohw0 nd of th not-shoas duneIdo,

roforence st, tho too of ccncrote Dired into 8-1nch tiie nhich oJ0cta0.6 foc bove the od

Chlef el party Clarence R. Recd
Dcribcd by C. K. Withro Cho=kcd }y

0nalo

nor[heaD[

:Tq S
IJO
to raioad
Sit Road, the

DESCRIPTION OF BENCH MARK
Deination TD SE R I Slate |m’t.h Carolina County
Nearest town Hol.kid County
Dislance and direction from nearest 5.25 1oo
Characler ol mark rofcrcnco mrk disk Stampin
Etahlished by . S, O, & G.

ho conoa 7.7 f noh O ho h of h on ron.

Chief of party Clarence R, Reed Date ’Imch
Described by C. K. Withrow Checked by

DESCRIPTION OF BENCH MARK

De=lEna[ion FED 193 State North Colna County
Nearest Holidge County
Distance nnd direction from nearest 5,25 les sth, thco" ,5 100 nthaot
Character of mark A trianti station disk Stamping D i3
Etablhcd by U. S. C. & G. S
Detailed dcscriptlon 2 Zes soth non the SrdRd fr the rid
nton t HoId. bnco’.5 o nrthsas alo the Sd
san sit between R Top,all no d Row Ror 180.O feet thsa of
ho cntor of the road onsd fr poi .O fe nhennt

aZon the ahp top of th snnd do rlda Z. ft otho
whlto t reference ot concrete ed o -ich te whch
proects . fo above the nd.

Chief of party Clarence R. Reed Dale ffarch 197
Described by C. K, Wltho Checked by

DESCRIPTION OF BENCH MARK

Designation F 230 State North Carolir County Ooi
Nearest {ollldEo County
Dhtan:o and dlrcctlon from 5.2 1oo sth, thence 5.5 1oo northeast
Character of m3rk bsoh k sk Staml’in 0 19&7
Establshed by U.S.C. & G.
Delailed description ,25 los mth along the.Senn Read’from the raisd

nd spit boton NOw To0sa ]nlo5 and N Rir le, 9.0 feet cnut
los I, a h foo of ho in ido of 8sad ds, ho rod from

and ho souhos nd of 200,fno lon and &-East
nocst oido of the rd, 26.0 foot southeast of the contorlo of
&.O foe northst o the ton of the and de rldo, 2.0 feet sources[ of

hlto nintod reference st. st in the top of concrete
1.2 foot above the

Clficf of party larenco R. Reed Dto rch 1.?
Described by . Ks Witr Checkcd by

DCR[PTION OF BENCH MARK

Deslgnallon R/d 0 19&7 State Nth Caro County
Nearest loi County
Distance and direction from noarcsl 5.25 oth, %hence 6.B os
Character of mark A.tase’ stic k Slalnp;n
staSlshd by U.S. . & G.
De,ailed decriplion 5.2 les h along the Scars Road the rd

tatlon at Fio, thence 6.8 lcs nohoaat alo the Smd Salt
sand spit betcn ;To ot nd o River Ict, 0.35 Io heast cf
U. S. ;a Test Pe Ter o. 7 lest No. , nb 2.0 fet souh of
the bo of the f the read northca o Tr 7, abt 2.O
nost of the rid of the dunce. 131.O foot ntost of the cntcro the
=cd om’a t at the tst d of rd ct t-’

h sand rldo, 75.5 fc st nth.cst of the fst ccati i

olo,i0.0 fe ermt of the sth of fr rae t, 10.5 feet th
the est le of the to, 2. fe ohwct of hlte inted refco
sot in the to o ccto =t flh mith th

Chief el party Clarence R. Reed Dte L.ch 97
Descrihd by C. K. F,it.hrm Checked by

DESCRIPTION OF BENCH MARK

Designation G 230 State IforLh Crollr County
Nee,cot ROlTide Count

oration at RolId, hnco 7.5 loo nthcact =ic the Sand Spit R,
arA sit between Dm Teil Ict ar New River n, .7 feet e of lot

.5fe otest of the e of the cicati los as fm cint
25.0 fc stcot cf the th poe nhcot of the thest end of i traiht

fct noet ef the to. o the rio cf the dnes. 1.5 ft tcst of

Chief o[ party Clarence R. RoOd
Described by C. K. ’.ithrow

Dale Vrch 1967
Checked by

Chief of party clenco R, Ro6d Dale Narch 19A7 -/
Described by C.K. Withrc Checked by

".:
Chi.f party clarence R. Racd DMe ’Jarch l?&?





’: D-3CRIPTION OF BENCH MARl(

ta[e oxh Ca’o].tJ County

aed pot ab 150.0

CIof of party C]Jlcnce R. Reed
Describod by C, K. Witho Date Lch 1%?

Chocked by

DESCRIPTION OF BENCH MARK
Do;ination State ]loath Caol County nslowHoar(C)st HOge CountyD;ncu and dron from town 5=25 e. eh, thoo 8.6 es ntheCractor of mak Atitik Smpin NoneEsbshed by U. 5. C. & O. ey

ttlon at oe= thence 8.6 es nheat alon the Spit Rd, thed sIt between Too and NRIepo , ong the no ot the to the :d do, 6.0 te.he potdbetween the thud d [h ccatlon e le,stea the orthet e !g eat sexton 0 lee. 59.0 reeoheaa of the center,s o the rond .0 feet e 0 iho oo of he nheeDd o -toob ho nouea etde o ihe d 17.0 ee nouto or thetop ak he de ridge d abou .0 teewent of wte ted ree=ce oosb set the top-ch te ch oects 1.0 oot o the

Chief of p.lrty Cle.ence It. Reed d-"
Dcscr;bod by C.K. fflthro Date tfoh 197

Chocked by

PIESCRIPTION OF BENCH MARK
De:ignal;on T’ EII R 1 Sbto ffor,h Caoli County iIJoarost town Holdgo County slDisnco and direon from town 5.25 ea th, thence 9.5 es northetCharaor of mark A roence rk ek Stampln= TO, EIGHT

NO l 1%?DotaUed o=criNion 5.2 ea outh io to SearsRRd r the rdotatlon t HolIde, thence 9. le northeast alo the Sa t R, thespit eteon No ]et d N Riv e, O.I le noest otles 16, set ohe top of the concrete cnd:o. 8, I oot ooh the cuth co.or o the concrete tower, 7.6 fo noah of the=th coer of the connote o.

DESCRIPTION OF BENCH MARK
Desi[znalion R[f State Hoth Colln Counly

Distance and direction from .2 loo ath." thco 9. e norEh

Detailed dscriplio 5.25 loo DOugh lon the Soa R r bho radota a Hoio thoco g. loa nothoo al the 3d

iot 16, 166.5 0 o , 70.O not o the =eorlo of

th ,a do, 59.0 fo noah of the fiot let ofthe rld= 1.5 fo no.boast of ito Intod reference oo, sot the

Chief of parly Clarence R. Reed Date ltrch ]-9/,7 "Do=oribed by C. , Withow Checked by

DESCRIPTION OF BENCH MARK

Character of mark trLelatton static dick StanlplnR None

station at Hoidse theo 9.9 les nhost, alc the Sd Spit Rd, thesand spit between t; Top Iot a }: Rlr Iob, 0.5 le beast oepoet 16, at 20. O-0ot cuto nont oa ridge, t top the

.0-eot nortesb o the top the dRo o the ond de% footOthent of th ohp edge o[ the cut. .2 o non.eat ot hito
0. foot above the

llote: ho sr Io t=lli alone the top or the out d the =rk willbe lost i Short t1=e.

Chief of party Clree R. Reed
Described by C.g. ithrow Data

Checked by

?

DESCRIPTION OF BENCH MARK
Designation LOG 2 1947 Sbls Rorth Carolin CountyNesrest town HolidR CounlyDistance and di,adion from nearest town .2 les south thence 9.9 leo north tCharacr of mark A trltlon saicn dio SmpingEstablished by U.S. C, G.
Detailed dscHptbn 5.25 e sbho Eho 5eootati at llidgc, bee.9.9 es nthet ong the 8and’ ’d, thesd spit between N Topc d Now Riro O.5 ;hes ofepcst 16, at pot where the road cuts tough hiRh sad oeridge, 61.5 fe sthoast of the ccnterlc of the rd d the ce.: the cut,alg the top o the est-southoaet sa rdge, 52.0 feet nell the topof th sa de dRs, 57.6 e northsast of 2 3, 8, ,st souths othe top of the ghemt t of the ridge, 2.0 feet northst 3-footh 8-ch creosc referco post, set the bop of concrete postO.7 f nbo the.

DESCRIPTION OF BENCH MARK

Character m,rk bench r-r]: dlok Sta,,,p,ng R 2"30Estabhshd by U. S. C. & G.

statlen Holide, thonco 10.75 ioo hot al the Sand Spit R, thesd soit between N Tonsil Ist d River . O.& I noh ofIn 17, about bergen two 15-fo the stheast side of tmhiy d =hich abo 0.2 le a. 39. fo 0outhcast of tbo centorloof the rd, 59.0 feet nocst of the too of the nin rd of the

Chief el party Clarence R. Rood
Date h 19f,7 2Described by C. K. Withn Checked hy

DESCRIPTION OF BENCH MARK
Oei{natFcn FISH 12 State h’orLh Carollna Count)’Haresl lown ftollyrido County 0Io
Distance and direction from nearest 5. ios sth, thence 11.75 los northezstCharacler o mrk trlanti sticn disk Stamp;nEElablied by U. S. C,& C. Surly
Detailed description ,25 les south al the Sesd Reed fr tho rdstion Holido, Ehoe .75 les noheas an be 5dho d api bwocn R Topa IeL d R Ric I= O, colos 18, =op of b san do ida ho nes side o hegy and ovalg the rsh and d waay abaub 0.2 e Ea ha
newish, 90.O e noes o center.no o the cood abb 2.Onocob o hs top of h pe ho do ridKe there
he n da ridge o theo os peak ho do ri ps to thesprouts level of the rd v short dianco, 1.5 foot
white ted reference post set ho top 6f ce%o ucd incho hich proJocs OJ loeb ab th od,

Chief of party Ctrenco R. Reed Date Earch
D=,cribed by C, K. Withrow

Checked by

DESCRIPTION OF BENCH MARK
Ooslgnalion V!:i 2 State Noah Col County alowNo,rest town ffoltda County
Distance and direclion from ncarost 5,25 leo south, bhonc 13.O les nohtasCharacter ef mark A reference rk disk Stampln= I/oneEstabfished by U= S. C. & . Svey
Do(ailed description 5.25 les sth alo’ the Scare dinR RoRd fro= the raidstation at Hoidge thence .0 leo no.beast slunk the Sand St Rd, the
d Riverc 0.& o souesb o ab 20 280.0 te fiorcst of theconferees o the rd meaed fro= lht O.15 io sthwesb o p of fishC shac] and the Jctien of eot-west snd road,l.& fo south southeast ofthe trnti station, I.O feet oouth soutc of reference rk Re. I,0.O feet seth of the boe of the go une t" of which the tr1tistation io io%ed, the %op of I sand dune, sot the top of ccebe 1edch tile wch oJects O.& foot above the c, 1.5 foot stest ofwhite ted rofence post.

DCRIPTION O; E-:CH MA.F(
Designation 1 S b ’;y

Charaer Of mark 0 S EOOEstablished by U.S.C. & G.
Detailed description 5. eohg C3

cc of the --r t 0.15 =estobc the Jt ot t 50.Opot c theccdcthp,. test heto the trtl= tl, 35.0 feet het t
the top of .ch the trtl tion locat, met tho tide bt de pee a5t oo a,
to .htch oJt= 0.2 foot a tha 2.0 fe o ]mfO

Chief of party Ca-cc R. Reed Data A:il 1957Dacribed by C.K. Hithrow Checked by

7(,

DESCRIPTION OF BENCH MARK
De=in3tlon RA1 1%7 State Ro.Neare=t wn HOO County

Character of mark A trae lon 0 SmpJng
Eblihcd by U.’ S. C. G. SDelailed description .25 les sth OnR th Ss RO

t 1947. 157.0 6et ncust Of the center.s

ter, 10,O e south or tha e le o tho rr, 1.5ite ped tnco , oct tho o

Chief of party Clsrence R. Reed AFRO1 IZ+? 77
Described by C.K. Wito Date

Chocked by

Nere=l Hol,,,yrld,
Dislance and directi.n from
Character of mrk ref
E0bti=h=d by U S

o st bet Zh
River , 0.

on fcr U. S.
contacted c

the outhct cd

DESCRIPT/ON OF BENCH MARK
R/ 1 Stato l:orh Carolina County

County Cllozr

rk dk 5tampin

;, thence .5 s nohot alK the Sand

1967), 15.B oo otho oT
tho acn, 5.h fect aaot o tho northst

Ch|sf sf party Cloz’enco R. Reed
Described by C. ]{. %;’ithrow Dto ’rch 1%?

[(’

Checked by

DESCRIPTION OF BENCH MARK
Designation TOT. EIGHT 1947 Stal0 North Colina Counly Onslotown RoIdKe Counly 0ID;tanco and dlrcdion fro nearest town 5.25 lea th, theo 9,5 les northeaChnraclor of mark A translation station sk 5tmpin T, EIG 197Ebl;shcd by U.S.C. & G.

sbati6 at’Holidge, thco 9.5 les northeast along the Sand Spit Rd. thesIt bst sw To,sell Iet nnd R River let. 0.I io nrthsnst ofpOSb 16 not in the top of tho concrete dsck top of I), S. Ha Tont RRT HO. 8, 2. 9 oot ht o the notest od o tho ooncoto dock, 3.0ouh.ost o he nheaot odo o h dock,

Cblof of party Clo.rcnco R. Reed
Dc:cribed by C.K. Tithow Chocked by

7

Chief of party Clarence R. Road
Descr;bed by C. K. Withow Data

Checkcd by
1%7 2o

DESCRIPTION OF BENCH MARK
Designation LOG 2 RM Stto North Carolin Cou,tyOslewJeare:t town Roid County

A refence Stampn 0/Esblihcd by U.S.C. & G. Say NO 3 1947Detailed dccrlptlon 5. les s%h alonz the cs Ro from bhe ridOtatio at Hodpe,
sand ut between H Topsail

sho_ iko between the ntootoutheas ridge Od rld, l.O foot oas southeast of L R 2, 86.O fot southeast f thecontore of the rod as fr poi the southwoo end ho cut,57.6 fee shwes of
sd de rda 2.0 f
o tho tp f cncrote st o.e 0.7 foo ab the od.

Chief of party C]Jrence R. Reed
Do:crlbcd by C. K. ithrow Date Marsh 191.7

Chcckcd by

Chief of party CLenc R. Reed
Dascribed by C.K. Withrow

Date April 197 7" ChieFof party Clarence R, Reed
Chocked by Ocscribed by C. K. %/ithow

Date Hch 1917
Ckcked by

DESCRIPTION OF BENCH MARK
Dosinatlon VIE?; State Nort Carolina CountyNearest Hell.ridRe County clc
Di;tanca nnd direction from neresl town 5. les south, thence 13.O le
Character ol mark A tri station dk Smp;ng flone
Esblished by U. S. C. & G. Su
De,sUed 4ecrpt&o. .2 s souh alon h Seas ndd fm the

sd spit bohween New Topsail Ieb and Hew ir Iet, I.O mile stest of
River Ict, O.& l st ef lst 20, 361.0 feet ntst of thecentcrl, of ho road ed from int 0.15 e sootiest of theof east-wst san rd and p of fish shac a th cnr of broken-opsnnd d pc (se of d sodcd by bshs ct th soh side),190.0 fet souh of th % her th east-st sn4 rd eers %h sh bushes,
conre od o -cho hich oJec 0. oo bo the ound.

Chief of pary Cnrenso R. Reod Dalo Mzh 197Described by C, K.;Tithow Checked by

7,3"

7+;,

DESCRIPTION OF BENCH MARK
Dei2nation T(A’3"q Hll 19,7 Stale Rorth Carolinn Couoiy OolowNearest Hoic Coun Orml

Charac[er of mark A trticn stnhion dlok 51""ling h 19h7Established by U.
Detailed description

taticn at olid, thence .5 les nhast alon th Sd Git Rd, th

HR Inlet, 0,1 lo noho of oo 20, o ho o o ho cco
coocod
9.0 fo

Chief of party Cl.rcnco If. Rocd Date froh 19/,7Dccribed by C.K. Che,





DESCRIPTION OF BENCH MARK

DESCRIPTION OF





’d stalemated letf’.30.7 fee eae the east ra
fee ast tha et ra:o sd tack, 7.O ee nh of

acroae U, 3. 17 ha ete of’a.e r
fee e west.fae ’the 2*ato ae

o, the croesi .c te dd lea to

1.5 tt e.of ite reference poet, 1.2 oot ete

teleaph le, eat’ the top of ccat oect O.3 ftb the

.t.,’
a:e ak is .s’h tit ar held the " rked

etwe th left.s " a "S" at the wO

...
Ch]eo Pag 0arence R. Reed

Date PeA 197.

Recoveed bM O K, i..
Cked’by

.c=, RECOVERY NOTE; BENCHR

"Des;gtion ’E B State orth al ’ConW 1
Nearottow Foe C0uty
,Distance and d;re0n {m nearest town 0.6 e
Chacter oJ mark Spng
stabHshed by

’ Presbnt condition Oerod
DetMled rpo U..S. Ly 17 h been reLt and the c-.vet Ln which the ark

ee has beta repced.th pipe cvet wthout headwaY..The dzk

=.." Chloral’Party O.’R,’Re" Date Feb, 19/.7
Recovered by C. g.1 Cecked by

DCRIION OF BENCH MARK

Oes[natJcn K 0 State

Charaer of mark A bch kk Smping K O

station at Fotone, 2.75 lee nheast of the stlon at olide, 33 rai
nthn f les 76 W 32, 7.3 feet south o the sohe rail,

CMof of prty Clarence R, Reed
De=cribed by C. K. ,ithrow

Date .Feb. 19&7
Checked by

Dl-’n 27 St=:’ -th C.-olS, County

ra(m3r A bqhk’ Smp;ng U 27 1932
tblished .U.S.C. & O.S
Prt condition

the u.nt Rde O.E thot oo 6
.0 fe nheast o thebo t ft nobea of Hoe

the t the hiy hch ed thet
Zee to et a the ra, &6.5 fe nt o the

rtet ee U. 3. ]y l (J-lz d), , feet outheaot of the

etbea, .O ft nomt the le of the telen oolem, in the

le of the css the raioad d odc ro.
t o wte oco, in the too o cccete

e1.5 foot ab the

: k apars to bei to then ut cle smecti mh that

R

Chief cf Pady C1..tence R, Read Data Feb. lqh7

Recovered by C. K, Wtthrow Checked by

DESCRIPTION OF BENCH MARK

pro.teetL i;3 foot above the rour.

Chief of party Clarence R, Reed Date Feb. 19A7
Described by C. K. ithro Cbccked by

RECOVERY NO, BENCH MARK

Designation’ F 8 Stats tTh Corolla County
Nearest t0 Hoidge unty i
Dstance and dreon from neawn 1.O le nbest
Character ofmark A bch k Sk" Smplng 8 1935
Eabli=hod by U.S. O, & O. Sey
Present ndill0n Ded
DotMI pod e connote g0st in which the ok ’e found bron and

pion coiR he sk reced. e rk in defito dered.’

R

Cldef of Party Data eb. I%7

Recovered by C, R, Reed Checked by|
C.K. Wlthrow

Dasij]nation L 20
Nearest town Ho]idgo County Onnlow
Distance nd direction from At }|DiVideD

Character of mark A bench rk- disk Stnmpin
Etablished by U.S.C. & G.S
Detailed descHpHon A HolidKo, a Cp Das 0.9 1o notheas

Coast Line Rad fom the stion thence 0.15 ono
a the nocond ta steel t t noues of he nheast

cnerle of 26h Se 69,0 fea southwos of the center.s
a in %ho top of ho nohea of the cncto fndaor
east scol leR of the t ta, 1.0 foot above the,

DESCRIPTION OF BENCH MARK

State Ilorh Carolina County On’low

230 1%7

the Atlantic
Lon 27th Street,

o Camp
et orthoaat o th
27th Street,,

the

Chief of party C]*ence R, Reed
Described by C. K, Withow

Date
"Cicked

DESCRIPTION OF BENCH MARK

CMvt pa,ly Clarence R. oed D,te Fob. 1947

DESCRIPTION OF BENCH MARK

Chief at party C]Jronce R. Reed Dale Feb. 19&7
Described by C. K. ,iithrow Checked by

DESCRIPTION OF BENCH MARK

Desiination TBK 1 State flcrz%h Carolina County Onslow

Nearest HoLrcidgo County Ons1ow
Dislance and direction from At Rol].yidEo
Character of mark sface of they Sampin

Established by U.S. ,C. G. S
Detailed description At HoldRo, at Co Das A Afield, O.& Io

of the control t, t the oolnt where tho the asohalty moots the ndK
aon for the otc and of the ay, the hio’L of the

Chief of party Clarence R. Reed Data }/arch 19&7

Described by C. I{, Uithro Checked by

DESCRIPTION OF BENCH MARK
Dosilnation 230 Stato t;orh Carolina County Onslo
Nearest Rollidge County Onslow
Distance and direction from nearest At HolidRe
Charuer of mark A bch mrk diok Stampinc J 0 197
stMished by U. . Coast & eteS
Detailed description A ffolidKe 0.&5 e nocthea’alon the Ablanlo Cxsb Line

Railroad fr the stan, 0.I le soubhwcst ofe 27h 17 30, 95.5
feat sbheas of the sthea ril 10.5 tee nst of bhe nohest od
U. S. }liRy 17 (-n rd). se the op ot norb concrete hed or

end at thehsd 0.3 o bel ho ioi o the hiy.

Chief of party Clarence R. Reed
Doscrlbcd by C. K. Wtthrow

Date Feb. 19h7 //
Checked by

DICRIPTIOt’,! OF BCH MAR,rC

229 Stale T"h CBrolJ County OMI

Ch,rf party Clce R. Reed
Desc,,rd by C.K. Wlthrc Che<ked by

Dncoanddir from nre town At"Eoe "
Psentdo De=E
De,led roped e cete st w thek set 50.:: .2".

the ustcton C. e tted reene the d 1;.
F the despti of the rese ost V 27P 19&7, :,

-".:.’’: ::,..

-....

ChIo/P Cance R. Reed. Date .Feb, 197
:2 .:. :. ,Rcedb C.K. Wit ckea.by

DCRIION OF BENCH ARK

Desi#nation Y 27 E? 19&7 Slate Rh Coral.s County i

Character of mark bench rk dlnk Sta,,,pin

Established by U.S. C, & G. S
Delailed decriNion Th8 origl post cotaIn the dink

At HolidEo, O.l e nheast of th ktntic Coast Lo Raiad otin,

rails nthcsst of the center of the treason of r d
to Camp Ds, dect the highway the ctlon of r

track, 18.1 feet nohwest of the nattiest rail of’a sldl, ii.5 feet stheast
o the Camp D= ence e, 1.5 t te=t st itc

Ncte The top st the northca=t side of the oot ha= been brown.

Date
Checked by





..:. ! .,. :" / DESCRiT|ON OF BENCH MARK
"Io .i.9 Sto To’FLhC County

to O CCC ge d d rd load stb thewo, .O fe ea the of the Soars nR Rd, t hiEytho nt of fz ich d eed to cct hiyroyg dade to sth 5.0 feet nh of

eot8 I.O fo ab the

Chr m
5ih by SpinE
Ptndon

tt the x dodt conshtion,
Os the ltlon the g the dcd shor o the rte the pe c be foA.

DESCRIPTION OF BENCH MARK
D" v,i,,n 229 State Nozth Carolina Countyo,,n

Hollido County Idance and d,redinr, [rom .3 IoB th
bench rk dlk St’re’PranK Y 229 1%7

Nearest town OG
Stat [/hC uy ,Z.

k reference rk dll; Smpin S.Eslabllshed hy U. 3. Coast & Good.itDetailed description 6.75 IBo outh alo the s Lr!p cn thestation at HolIdR, I.5 feet nat sf the not of theSbr]do, 2. fo souL.eat of tF cline of the Sorsn&2.5 feet stheaat sf reference rk No. 2, 2.7 foot noah of tolsohon io,1.5 foot southeast of white refsrsm nest, s in the top of coheresinto q-lack tile olecti 0.I foot abs nd.

O- K. W/throw
Date Feb. 1967 17
Checked by

PT ,RECOVERY NOE, BENCH MARK

Nearest wn. ffoge
Ste oh’Carol County
County lDitanco aod [rec% fm ncamst town 2,0 les

a]msnea y U, S, C, E G. Sey
Ptesgntconddion Go
Detailed ppd 2.0 eo ehwes aloG the AtOmic Cet Le Rad from thestation at }{odqe. 0./, b ntheaat" 0 lObt 2’ -’W’27," 8.7 feeteast o the triamt!on etstion, 8&.5’feet eoathea=t of the etheaet edeU. S= Hlay 17 moseyed from point 26.0 feet.eouthst of he ctiond rd lead eohet 8=0 feet eouteet of the ah cone of ceteblock store tlng, .O fee eh te center, of littl-used coeetrd lead8 to t ro8, 1.5 feet ea of reference po. setconcrete po. proJeotg 0. foot above the

R

Chief or Pad/ C!aenes R. Reed DateReovsred by C. }Co ;’litbro, Checked bFyOh’ 1967

DoM8 RECOVY NO, BENCH MAR,K RDcinntfon Mi StIo /Ioh Carolina unty Panderearestm ]/Oe unty slu]san and dlmcflen from nearest own 2,0 leCharacter of mark A triaion station sk Smplng ? 12Eablished by U, S. Csb &.Geadeia SeZPrsenl ndltlon ars under.bed, but oloe to theDcilcd orl The py has been dened to hree ne rod and the rk isthe loeb o th shod of the nd. ec a=pears be dioturbsd.U descriplo: 20 le souhcezt alonR the Atnbid C Le alcad fromthe sgation at ffolide, C. cle northeast of leoost 2the hichay a the raoad, 0.3 !e set of he Pendenl cuty9 rai noh at the center of the cross of ta rd laann toflrlnc range, rai oubhwesb of the eenslon to northwest ot t cenbline opubic d ro 1dimg"stheab$, line th the eeion hlcy of thetCensd ccect eoad lead to the in dt rand, h%5 fot southeast of bho’.sobhea ra, 17.O e norb:eo o the norLe edge o If. S. }lly 17,
proJec 0.7 foo .boys the o.
;oto: Levels nob eewJed to th %rk in 1967..

Chief o Party Clarence R. freed
Recovered by C. }:. ?;Ithrow Data Feb. 1967

Checked by

Chief oi Pad), CZ’Cco 11. edRecoverad by C. K. 1’itb2o’ Feb. 19&7
Checked by

REPORT ON CONDITION OF BENCH MARKDeslgnaUon II

erst town Edgacombo
State North Carolina County Ponder
County Porsn nd direction #ore neart tn 0.3 !e nohoaaChader of mark

tablshed by Smpin
Pent ndion
Dell Repo Dod

U. 3. }y 17 o been bt the concto cvo chthe oot boon pcod h ccncto

ChlefofParly Claronco R. ReedReported by C, If. ;lithren,: Date Fob. 197
Checked by

oo%.,..AT RECOVERY NOTE, BENCH MARK
Nearest wn -o- unty dDstano and dlio- unty
Chaor of mark

town 0,2

Esb/Ished by SmpinPresent nd[tlon odDota{l roped U. 8. 17o been[=: ob ha boon =a-%.Abe ; n core

Chief of Party Cla/’enoo Re ReedRoOvbred by C, E. L’ithrmt Data Fob,

DESCRIPTION OF BENCH MARKDesiEnation X 229

60.O feat south of the centarllno
140,O feat of the centerllne o the .;,t d,

Chlcf of parly Clarence R. Reed
Described by C. K, Wltt’m, DateFeb, 1967 2 3

R

Chief party Clarence R. Seed
Oae Feb. 1967Deo;bcd by C. E. Wlthrow Chs:ked hy

DESCRIPTION OF BENCH MARK
Dsil:nalion B 230

Chief of party Clarancs R. Reed Date Feb, 19&7Described hy C.K. !’/ith Checked hy

DESCRIPTION OF BENCH MARK
Desinntion 3.3 (Unlo-n) State IlorLh CaroltP.a County PonderNearcsl town HolidRo Cnunty sl/

De.c,,h,.U hi C, K. ;’;throw OMc Feb. 1967

DESCRIPTJON OF BENCH MARK

;7

Oat Fob. 1967

DESCRIPTION OF BENCH MARK

station IIollyrldRo’then:o 0.75 mile southwest nlon Sand Salt Road, the

-cuniction Lines, 0Vro>d..tol 500.0 fo non.oat of the ro of

ro ooaot of the Jction of the SearsMR, the nh alooo ofl oaot-wssb o do dRe, abt 30.O foot h of the to of the do70.5 fo soheast of the contorli o the rd, ab 5.0 fe able the

DESCRIPTION OF BENCH MARK
D,siqn,H6m TOhl FOL RM 1 State North Clzolin County PondoNr.,rcst

HolidRo County Rnol

Eslablishcd I,y U, S. C. & G. S IO 1

leDost 5. Just iido the rido of sa dao, at the U. S. lla ToT o. &, 7S.5 foe ohst o thm oollno o the . 7.6 foo noah ofthe souh of the apron rod th so o ho r. I.A foo oh

Chi(.f [,.rty Clarence N, Reed Date Fob. 197 O
De!,c,ih,.d t,y C. K, Sithrow

Checked I,y

DESCRIPTION OF BENCH MARK

Chil .I I,.rty Clerenco it. Reed Date Fob. 197
De.cihcd I,y C.K. ’,;ithrc, Cheched by

7/





DESCRIPTION OF B.ENCH MARK
Iod&-ndn D 230 S NerLh Cou County p

at t do, tho 2.& s ate al the nd Spit R, 29.5
fe mth A, ste 2,O re soest of hi pk In the

de r le, abtytwo the de rie
the , A3.O fc stht the ceo of the rd, 2. feet sotst of
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No. 763

N()RTH (AR(LINA SHORE I,INE, BEACH ],,RObIt)N STVDY

LETTER

FROM

THE SECRETARY OF THE ARMY

A I,ETTER FROM THE (?HIEF OF I,;NGINEERS, UNITEI) STATES
ARMY, DATED DECIZMIEI/ 5, 19-t7, SUBMITTING A REPORT,
TOGETHER WiTH ACCOMPANYING PAPERS AND ILLUSTRATIONS
ON A COOPEIIATIVE BEACH ER()SI(N STUDY OF CEITAIN POR-
TIONS OF THE SHORE lANE ()F NORTH CAIOLINA, MADE UNDER
THE PROVISIONS OF SECTION 2 t)F THE RIVER AND HARBOR.
ACT APPROVED ,JULY 3, 1930, AS AMENDEI) AND SUPPLEMENTED

(Pursuant to Public Law 296, 80th Cong.)

22. 1948. Referred to the (?ommitlee on Public Works and ordered
to be printed, with 13 illustrations

])I,;P\I{TMENT OF THE HMY,
ll’astirgt,m, D. (’., Decem’er 9, 19.8.

The PI-;AKER OF TIlE t/ovsE t)F }{EPRESENTATIVES.
I)EAR NIR. SPEAKER: aIll transmitting herewith a. report dated

DeccnJ)er 5, 1947, from the, (’hbf of Engineers, l’nited States Army,
tog(,ther with nccompan3in papers and illustrations, on a coopera-
tive beach-(wosion study of c(q’tain portions of the shore line of
North Carolina, made under the provisions of ection 2 of the River
and Harbor A(’t npprov,d on July 3, 1930, as amended and supple-
merited.
The Bureau of the Budg,t a(lviscs that there is no objection to the

submission of the report to Congress.
Sincerely yours,

K.:xXWrH (’. OYALL,
Secretary qf the Army.



2 NORTH CAROLINA SHORE LINE, BEACH EROSION STUDY

D EPARTMENT OF THE /kRMY,
OFFICE OF THE CHIEF OF ENGINEERS,

Washington, D. C., December 5,
Subject: Beach-erosion study, shore line of North Carolina.
To: The Secretary of the Army.

1. I submit for transmission to Congress my report with accompany-
ing illustrations, on a beach-erosion study of certain portions of the
shore line of North Carolina, made by the Beach Erosion Board in
cooperation with the State of North Carolina, under the provisions of
section 2 of the River and Harbor Act approved July 3, 1930, as
amended and supplemented.

2. The in vestigation covered the shore line of the State with partic.
ular reference to four detached portions as follows:

(a) From Paul Gamiels Hill Coast Guard Station, about 4 miles northerly of
Kitty Hawk Beach downcoast to New Inlet, about 34 miles;

(b) Atlantic Beach for about 4 miles west from Fort Macon Point at the west
side of Beaufort Inlet;

(c) Wrightsville Beach, including Moore and Masonboro Inlets, about 3 miles;
and

(d) Carolina Beach and the beach in front of Fort Fisher, about 7 miles.

Except for the shore from Carolina Beach to Fort Fisher, which lies on
the mainland peninsula separating Cape Fear River from Atlantic
Ocean, all the areas studied lie on relatively narrow barrier beaches.
These barriers are separated from the mainland by tidal sounds inter-
connected by a navigation channel maintained as an integral part of
the federally improved Intracoastal Waterway.

3. The purpose of the Board’s study was to obtain data which would
contribute to the advancement of the technical knowledge of the
processes of North Carolina beach and in-let changes, be useful in plan-
ning for the proper development of the beaches as recreational areas
and serve as a guide for further cooperative studies. The Board has
reviewed the geological history of the area and has studied the tides,
currents, winds and wave action, changes in hydrographic detail, move-
ment of beach material and effect of storms on the shore. These tech-
nical data are summarized in its report.

4. The Board concludes that In) the data obtained, although inade-
quate for the formulation of definite conclusions concerning the tech-
nical phases of shore processes, will be of value in connection with lab-
oratory and field studies now being undertaken by the Board for the
further development of the science of shore protection; (b) the ocean
shore line of North Crolina is, in general, retreating slowly and will
continue to retreat; (c) protection of the entire length of the study area
is unwarranted at this time; (d) existing dunes afford valuable protec-
tion and should be preserved; (e) threatened structureg or low portions
of the barrier can be protected by dunes constructed artificially or
formed by sand fences or planting; (f) histories of accretion and erosion
of the shore line should be considered in planning future development;
(g) stabilization of inlets is generally impracticable, but partial control
of inlet changes may be affected by dune building to prevent breaching
or by excavation to facilitate breaching by natural forces g here desired.

5. The Board further concludes that the iustification of protective
measures for Fort Macon Point may be the subject of further study if
desired by the State, that at Wrightsville Beach existing protective
measures should be maintained, that the north shore of Masonboro
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Inlet should be stabilized by revetment, and that closure of Moore
Inlet would be beneficial to Wrightsville Beach. Copy of the Board’s
report has been furnished the cooperating agency.

6. The Board also states that, as the application by the State of
North Carolim for this study was made prior to enactnent of legisla-
tion requiring a statement of the Board’s opinion as to the public
interest involved in any improvement, no item was included for study
of estimated costs and beuefits on which to base an evaluation of such
interest. The State, informed of the additional work necessary to
evaluate the public interest, indicated it desired no additional work
under the study for this purpose and agreed to the scope of the report
herewith. The Board therefore is unable at this time to state its
opinion as to the extent of ptrblic interest, the advisability of adopting
a Federal project for participation in the first cost of protective works,
or what share, if any, of the expense of such works should be borne by
the United States. It is the opinion of the Board that under existing
law no Federal interest is involved in any of the improvements con-
sidered. If additional cooperative stndies of localities on the North
Carolina coast are arranged, they will include when requested by the
cooperating agency the determination of possible Federal aid under
the provisions of Public Law 727, Seventy-ninth Congress, approved
August 13, 1946.

7. Public Law 72, Seventy-ninth Congress, declared it to be the
policy of the Federal Government to assist in the construction, but not
the maintenance, of works for the improvement and protection against
erosion by waves and currets of the shores of the United States that
are owned by States, municipalities, or other political subdivisions.
The Federal contribution toward the construction of protective works
for such publicly owned shores is limited by that law to not more than
one-third of the first cost. Federal participation in the construction
of works for protecting privately owned shores is not authorized by the
afore-mentioned act.

8. After due consideration of the report, I concur in the views and
conclusions of the Board. Because of the general value of this report,
I recommend that it be published with illustrations.

R. A. WHEELER,
Lieutenant General,

Chief o] Engieers.

REPORT OF THE BEACH EROSION BOARD

SYLLABUS

This report covers study of the coast of North Carolina with particular reference
to four detached areas. The objectives of the investigation were (a) to obtain
data which would contribute to the advancement of the technical knowledge of
the processes of beach changes, and (b) to obtain data useful in planning for the
proper development of the beaches as recreational areas.
The Board concludes that (a) the data obtained, although inadequate for the

formulation of definite conclusions concerning the technical phases of shore
processes, will be of value in connection with laboratory and field studies now being
undertaken bv the Board for the further development of the science of shore
protection; (b) the ocean shore line of North Carolina is, in general, retreating
slowly and will continue to retreat; (c) protection of the entire length of the tudy
area s unwarranted at this time; (d) existing dunes afford valuable protection and
should be preserved; (e) threate1ed structures or low portions of the barrier can be
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protected bv duneso_ntruced ar_t2tid_bY sand fences or lantin_;
(f) historie of accrein and erosion of-the shore iim should be consdein
planning future development (g) stabilization of inlets is generallv impracticable,
but partial control of inlet changes may be effected by dune building to prevent
breaching or by excavation to facilitate breaching by natural forces where desired.
The Board further concludes that the justification of protective measures for

Fort Macon Point may be the subject of further study if desired by the State,
and that at Wrightsville Beach existing protective measures should be maintained
and the north shore of Masonboro Ilet should be stabilized by revetment.
Closure of Moore Inlet would be beneficial o Wrightsville Beach.

As this study did not include an item for evaluation of the public interest
involved in improvement of these shores, the Board is unable to state its opinion
as to the extent of that interest, the advisability of adopting a Federal project for
participation in the first cost of protective works, or what share, if any, of the
expense of such works shou|d be borne by thc United States.

WAR DEPARTMENT
BEACH EROSION BO.RD,

lVashigton, D. C., ay 22, 197.
Subject: Beach erosion report on cooperative study of the shore

line of the State of North Carolina.
To: The Chief of Engineers, United States Army.

I. GENERAL

1. Authority.--This cooperative study of the North Carolina shore
has been made by the United States .(acting through the Chief oEngi-
neers, the Beach Erosion Board, the division engineer, South At-
lantic Division and the district engineers at Norfolk, Va., and Wil-
mington, N. C.), and the State of North Carolina (acting through
its Department of Conservation and Development) under authority
of section 2 of the River and Harbor Act approved July 3, 1930
(Public No. 520, 71st Cong.), as amended and supplemented. Formal
application for the investigation was made by the North Caro-
lina Department of Conservation and Development to the district
engineers at Norfolk, Va., and Wilmington, N. C., on January 13,
1936. The Norfolk and Wilmington districts’ portions of the study
were approved by the Chief of Engineers on February 6 and 17, 1936.
Modification of th scope of the work and of the cooperative agree-
ment, requested by the State on May 5, 1937, was approved by the
Chief of Engineers on June 4, 1937.

2. Prpose.--As stated in the letters of application and subsequent
correspondence, the study was intended to cover investigations as to
the cause and extent of beach erosion and inlet changes along the coast
of North Carolina with particular reference to the following four
detached areas:

(a) From Paul Gamiels Hill Coast Guard Station to and includin New Inlet,
about 34 miles;

(b) Atlantic Beach from Fort Macon Point to and including the each in front
of the Atlantic Beach Hotel, about 4 miles;

(c) Wrightsville Beach including both inlets, about 3 miles; and
(d) Carolina Beach and the beach in front of Fort Fisher, about 7 miles.

The distances along shore between the foregoing detached sttdy areas
are approximately as follows: (a) to (b), 120 miles; (b) to (c), 70 miles;
and (c) to (d), 9 miles. The application contemplated that this study
would constitute a continuation of the studies previously reported on,
as described in the following paragraph. It was felt that such con-
tinned studies would provide a marked contribution to beach-erosion
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technology, as well as to specific purposes. Subsequent correspond-
ence between the State and the Board indicated a desire that the data
secured would be useful in State planning to assure an orderly and
properly controlled development of the beaches as recreational areas,
and to prevent mistakes which usually result from unplanned develop-
ment. To secure these results, the study covers the general character
of past shore changes, the causes of such changes, the probable future
trends, and the need for protective works. The original application
proposed a continuing study to be terminated at the pleasure of either
cooperating agency. As application for this study was made prior to
enactment of Public Law 727, Seventy-ninth Congress on August 13,
1946, the outline of work did not include an item for evaluation of the
public interest in improvement of these shores, upon which a recom-
mendation for Federal participation in the cost of construction could
be based. At a meeting held on October 10, 1946, it was agreed be-
tween representatives of the State and of the Beach Erosion Board
that a complete report on work covered to date would be prepared as a

guide to future studies, without data on which to base a determination
of public interest. The State indicated its inability at that time to

request additional work under the study, and confirmed the accepta-
bility of a report of the scope proposed by letter of January 9, 1947
thereby waiving any rights to Federal participation under the present
study.

3. Prior reports.--There have been prior Beach Erosion Board re-

ports on three localities in North Carolina as follows:

(a) Fort Fisher, 1931.--A report published in House Document No. 204, Sev-
enty-second Congress, first session, recommended protection of Fort Fisher by a

bulk’head and four groins of steel sheet-pile construction.
(b) Wrightsville Beach, 193.--A report published in House Document No. 218,

Seventy-third Congress, second session, recommended protection of Wrightsville
Beach by artificial fill, a bulkhead, and 16 groins of steel sheet-pile construction.

(c) Kitty Hawk, Nags Head, and Oregon Inlet, 1935.--A report published in

House Document No. 155, Seventy-fourth Congress, first session, discussed means

of increasing the salinity of Albemarle and Pamlico Sounds waters. The Board

considered it advisable for the State to keep well informed as to the condition of

New Inlet by periodic surveys, and to have funds available for maintenance

dredging in case it showed signs of closing.

4. In addition to the foregoing reports on beach erosion, War
Department reports have been prepared on proposed navigation im-

provements at localities within the area of thi study. The findings
and recommendations of pertinent reports have been reviewed insofar
as they bear upon problems here involved and are’summarized as

follows:
(a) Beatfort Ilet, 1881.--A report published on pages 1013 to 1017 of the

Annual Report of the Chief of Engineers for 1881 stated that five short stone

jetties previously built at Fort Macon Point had served their purpose of preserving
the site. It rec’ommended installation of three similar stone jetties each 200 feet

long on Shackleford Point.
(b) Beach.fort Inlet, 193. An unpublished report by the Shore Protection

Board (Beach Erosion Board] included data indicatig a predominant eastward
littoral drift averaging 29,500 cubic yards per year at Fort Macon Point, Bea-
fort Inlet. It was the opinio of th Board that a safe and reliable channel 25

feet deep could be maintained across the ocean bar at this inlet by dredging alone,
but that a deeper channel would require the constrtction of two jetties.

5. The inlets of the North Carolina coast have also been the subject
of a report to the North Carolina Fisheries Commission Board. This

report, published in 1923 by that board and entitled "Additional
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Inlets on the North Carolina Coast," includes a report by B. S. Drane
on the proposal to open additional inlets. Of the proposed locations
north of Cape Lookout, the report found that New Inlet could be
opened at the lowest cost, but that conditions were not favorable for
long life of an inlet at that location.

6. Descriplon.--The ocean shore line of North Carolina is shown on
United States Coast and Geodetic Survey Charts Nos. 1227, 1229,
1232, 1233, 1234, 1235, and 1236, and on plate I of this report. It has
a total length of approximately 330 miles, almost all of which consists
of barrier beach separated from the mainland by lagoons or sounds.
The barrier beach is not continuous, but is broken by many tidal
inlets which connect the inner waters with the ocean. These inlets
have a long history of migration, closure, and reopening. Figure is
an aerial view of Oregon, New, and Beaufort Inlets. Severe storms
frequently cause new openings through the beach, which varies in
:idth from a few hundred feet to several miles and is composed prin-
cipally of sand. Sand dunes averaging from l0 to 20 feet high exist
along most of the beach. A few large dunes rise to 75 feet or more.

7. From the Virginia line to Beaufort Inlet, the water areas behind
the barrier consist of large shallow sounds, connecting wterways,
and estuaries. In order from the north, they are Back Bay, which
lies principally in Virginia, at the north end of which the barrier
separates from the mainland; Curritnck Sound, about 30 miles long
from north to south, and averaging 4 miles wide; Albemarle Sound
with a maximum width of about 13 miles and extending westward
inland about 55 miles; Croatan and Roanoke Sounds, relatively nar-
rov bodies of water lying respectively west and east of Roanoke
Island; Pamlico Sound, the largest of all, and finally Core and Back
-Sounds. Albemarle and Pamlico Sounds etend deeply into the State
and receive the drainage of large rivers. Croatan and Roanoke
Sounds are in effect two straits connecting Albemarle and Pamlico
Sounds. Cnrrituck Sound and Back Bay form a narrow arm of
Albemarle Sound, extending northard behind the barrier beach.
Core and Back Smmds average about 3 miles in width and have a
combined length of about 36 niles from Pamlico Sound to Beaufort
Inlet. The maximum depth of these sounds is about 20 feet, the
average probably about 10 feet.

8. The land areas of eastern North Carolina are generally low,
sometimes marshy, and frequently wooded. The population is rather
sparse, especially in areas on and near the barrier, althongh farther
to the west, on the mainland shores of Albemarle and Pamlico Sounds,
there is considerable farming and some lumbering. SeYeral small
prosperous communities are located there. The fish of these waters
and the game birds that. visit them on their annual migration are
important elements in the economic life of the territory, both as a
food supply and as an attraction to sportsmen.

9. Within the eastern coastal portion of the State, there are two
points of considerable historical interest. South of Kitty Hawk are
located the high sand dunes known as Kill Devil Hills, from which
the Wright brothers took off on their first airplane flights. A mon-
ument to the Wright. brothers has been erected on one of the dunes.
About l0 miles south of Kill Devil Hills, and at the north end of
Pamlico Sound, lies Roanoke Island, reported to have been the loca-
tion of the first English-speaking settlement in America. At Fort
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Raleigh, a State reservation at the north end of this islsnd, there is a
stone monument commemorating the hirth in 1587 of Virginia Dare,
the first white child of English colonists born in America. These
two historic points are reached by the Wright Memorial Bridge across
Cm’rit.uck Sound and by a hard-surfaced highway, known as Virginia
Dare Trail, along the barrier beach.

10. Atlantic Beach, a small recreational heath resort on the barrier
beach known as Bogue Banks, extends about 4 miles wet of Beaufort
Inlet. This inlet and Atlantic Bech are shown on fimre 1. The
barrier is separated from the mainland by Bogue Sound, which aver-
ages about. mile in width. A highway bridge connects Atlantic
Beach with the mainland highway system, at Morehead City on the
north side of Bogue Sound. Morehead City and Beaufort, located
respectively on the west and east sides of the estuarv known as Newport
River, had a combined population of about 7,000"in 1940.

11. Wrightsville Beach is an incorporated town having a summer
population of about 4,000. It occupies the entire ishmd of the same
name, which is about. 3 m.iles long an<l has a width varying from about
250 to 1,500 feet. The island is’a typical part of the barrier beach,
separated from other portions of the beach hy Moore Inlet at its north
end, by Masonboro Inlet to the south, and from the mainland by a
sound about 1}{ miles in width, which consists of open channels, salt.
nmrsh, and small islands. Wrightsville Beach and the inlets are
shown on figure 2.

12. Wrightsville is the largest and most important beach resort in
North Carolina. The Atlantic Coast Line and Seaboard Air Line
railways have terminals at Wilmington, about 8 re.lies to the west from
which the beach is accessible by paved highways. The resort dra+vs
visitors from all parts of the State and from other States. Adequate
hotel and other aecomntodations a*’e available. The beach is open to
the public without restriction.

13. Carolina Beach is on the ocean front of the mainland peninsula
which separates Cape Fear River from the ocean. It is about. 15 miles
south of Wilmington. The peninsula is about 1.5 miles wide at
Carolina Beach. The town is a small resort area. Figures 3 and 4
are aerial views of the coastal area from Carolina Beach to Fort
Fisher.

14. Fort Fisher is also located on the ocean front of the petdnsula
separating Cape Fear River from Lhe ocean. It is located at Federal
Point, about 5 m.iles south of Carolina Beach and 9 miles north of Cape
Fear. The fort, constructed by the Confederate Army during the
Civil War, has been destroyed by erosion of the ocean shore line.

15. geology.The area under study is part of the coastal plain,
which is the name applied, to the low and partially submerged area of
width varying up to 125 miles confined between the Piedmont Plateau
on the west and the Continental Shelf on the east. The area of the
plain exceeds 20,000 square miles in the State, or about 40 percent of
the State’s total area. A series of marine deposits attesting to several
cycles of uplifl and submergence were deposited upon the ancient
rocks of the area. The source of these materials was probably adja-
cent portions of the Piedmont Plateau. The fluctuations in sea level
appear to be correlated with the Pleistocene glacial and interglacial
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stages during which great quantities of water were alternately with-
drawn and returned to the sea by the freezing and melting of the
eontinental ice sheets.

16. The coastal plain area of North Carolina was submerged in
early Pleistocene time. With each emergence and subsequent sub-
mergenee increasingly larger areas were left above the sea. Several
well-defined terraces have been recognized in North Carolina. The
seaward part of the coastal plain was covered by a thin mantle of the
lowest of these terraees--the Pamlico. This covering, composed
almost entirely of sand. was deposited hy waves and currents during
the flooding a}tending the last interglacial stage. When, tinally, the
sea withdrew during the last glacial stage (the Wisconsin) it never
rose again to a level higher than its present one.

17. Along the emergent coast of North Carolina with its gently
sloping shore covered by the sandy Pleistocene formations, barrier
beaches have formed under wave and current action in geologically
recent times. They are composed of recent marine deposits consisting
of sand and shell in varying mixtures. Available evidence is not con-
elusive as to the source of the sand. kt the present time, material
noves southward from the beaches as far north as Cape Henry at the
south side of the Chesapeake Bay entranee. Some authorities doubt
that the extensive barrier beaefws could have been formed in this
manner. They believe that the barriers are composed of material
reworked from other deposits in the vicinity, the bar being thrown
up to restore a stable gradient where the slope of the emerging off-
shore bottom was too Ilat.

18. Along the north shore of Roanoke Island, there arc some large
sand dunes, now largely covered with foliage, whieh are indicative of
the seacoast line. They could not have formed on the shore of the
sound under existing conditions. Albenmrh Sound is the snnken
valley of the Roanoke River, uhieh evidently once flowe(t to the sea
past the present location of Nags Head. Roanoke Island was then
simply a part of the south shore of the estuary. Croatan Sound was
evidently only a low place in the divide bet:een the Albemarle and
Pamlico estuaries. Roanoke Sound and the barrier beach at Nags
Head did not then exist. During this period the dunes on Roanoke
Island were formed. The formation of the barrier beach reclaimed
Currituek and Roanoke Sounds from the oeean and closed the entrance
to Albemarle Sound, thus shutting Roanoke Island off from tlie sea.

19. (bmposilio ( beacOn,s.---The composition of the beaches was
determined by test of samples taken generally at mid-tide level. In
the area fi’om Paul Gamiels Hill Coast Guard Station to New Inlet
the sand was generally a medium size with median diameters between
0.5 and 0.4 millimeter. The shell content was generally less than 3
percent. At Atlantic, Wrightsville, and Carolina Beaches and at Fort
Fisher, the sand was also generally of medium size with median
diameters of 0.2 to 0.3 millimeter, except that a fex samples with
shell contents of 22 to 35 percent had median diameters between 0.4
and 0.7 millimeter. TheFe is a ledge of coquina reek exposed on the
beach to the north of Fort Fisher. A tabulation giving the location
and analysis data for samples is included as Appendix A.

Not printed.
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II. FACTORS AFFECTING SHORE PROCESSES

20. Winds rum .t,rms.--Records of the United States Weather
Bureau stations at Hatteras and Wihnington, N. C., were used in

compiling the wind data for this study. In addition, off’shore wind

charts of the United States Hydrographic ()trice were included in the
study. Hm’rieane paths and frequency ere also examined. (See
pl. I].

2l. Wind data for tlatteras have been considered applicable to the
shore north of Cape Lookout, those for Wilmington applicable to

the shore south of Cape Lookout. The portion of the coast north of

Cape Hatteras is exposed to waves induced bv winds from the north
through east to south. South of Cape Hatt.e)’as, the coast generally
is exposed to waves in&wed by winds fi’om the northeast through
east and south to southwest. The exposure to waves created by
winds from the northeast, east, and southeast is over the practically
unlimited fetch aeross the Atlantic ()cean. Fetches to the south and
southwest are less, but still are extensive.

22. Of the waves that affect the shore north of Cape Hatteras those
formed by winds from the north and northeast are more frequent and
stronger than those from the east, southeast and south, as shown by
the wind diagram for ttatteras and by the offshore wind chart. Of
the winds that produce waves which affect the shore south and west
of Cape Iookout, the lighter winds tending to produce northward
drift and those tending to produce southward drift are about equM,
but of the stronger winds, those tending to produce northward and
eastward drift are more frequent, as shown by the wind diagram for
Wilmington.

23. Reeords of the United States Weather Bureau station at Hat-
teras show that between 1911 and 1935 there were 52 storms with wind
velocities of over 45 miles per hour. The following table shows the
occurrence of these storm winds by months with the average velocity
of the winds for each month. Although there were more storms m

March than in any other month, those in August and SeI)tember had
higher wind velocities.

Montb

Jailuary
February
March
April
May
June
July

Number of

45 miles loeity

Number of
winds

Month 45 miles
per hour

,l 491 Aot
49 September

13 49 October
48 Nowqnl)er

December

45 Total

Average
wind
locity

The directions of these storm winds were as follows:

Direction N NE S SW

Number of storms 11

E SE

3:

W NW

19



10 NORTH CAROL1NA SHORE LINE BEACH EROSION STUDY

24. Of the storms in the North Carolina coastal area from 1879 to
1943, 16 were tropical storms of hurricane intensity. The variation
in frequency of these storms fi’om 1879 to 1941 by months was as
follows:
July September 8
August 5 October

The paths of the major tropical storms affecting the coastal region of
North Carolina during the past 70 years are shown on Plate II.

25. ects q/storms.The major changes in the barrier beach, such
as opening and closing of inlets, occur during storms. The most.
notable storms in this respect during this century occurred in January
1922 when New Inlet closed, in March 1932 when New Inlet reopened,
and in Septemt)er 1933 when Drum Inlet was cut through the beach.
In each of these cases of breaching of the barrier, the breach was caused
by washing fi’om the sound to the ocean and not by high water in the
ocean. A change in direction of the storm wind, which had driven
the sound water away fi’om the barrier, swept the water back rapidly,
overtopping the beach fi’om the sound side. Appendix B cont.Mns
availM)le date on storms and their effects on the beaches for the past
70 years. Figures 5 and 6 illustrate the erosive effects of storm waves
on he beach and bluff in the vicinity of Kure Beach and at Fort Fisher
during the fall of 1946.

26. Swtlls.The swell diagrams shown on Plate II were compiled
fi’om records of the United States Hydrographic Office. The data
from which the swell diagrams were derived were obtained by ships
operating offshore within the entire area between latitudes 30 and 39
N. and from the shore eastward for an average distance of about 5
The data. thus secured include swells moving from the direction of the
land, which do not exist along the shore, and which obviously would
have no effect, on the shore in the study area.

27. For the portion of the study area north of Cape Hatteras the
swell diagram indicates for swell movements toward shore a prepon-
derance of light swells that wouhl tend to produce northward littorM
drift, lint a far g’reater predominance of medinm and heavy swells
from directions that wouhl tend to cause southward drift. For the
Atlantic Beach area the swell diagram indicates that the effective
swells of all magnitudes are from the east and southeast. For the
remainder of the study area. comprising Wrigbtsville and Carolina
Beaches, swells of all agnit,Mes are more frequent from directions
that would tend to pFoduce southward littoral drift.
2. T,de.. The tides along the outer coast of North Carolina and

in the inlets, as given in the United States Ooast and Geodetic Survey
Tide Tables, are as follows:

Tidal ranges in feet

Mean Spring

Currituck Beaeh Ligh
Oregon Inlet
Cape tfatteras
Cape Lookout
Beaufort
Bogue ]nlet
Moore Inlet
Carolina Beach
(?at Fear

Not printed,
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It will be noted that the mean tidal range in the ocean gradually
increases from about 3} feet near the Virginia State line to about. 4}/
feet near the South Carolina line. The ranges in the inlets close to
the ocean are generally considerably smaller than those in the ocean
outside, depending on the size of the inlet and of t.lle sound connected
thereto, and the proxinaity of the point of observations to the ocean.
In the larger soun<ts regular tides are observed only at locations close
to the inlets. Elsewhere in those Sotlnds the major flnctuations in sur-
face elevations are caused by variations in inds and barometric
pressures.

29. Higher tides in ttle ocean and sounds occur occasionally as a

result of storms. The following tabulation contains reported extreme
tidal heights for several coastal localities:

Location Date

Pamlieo Sound at New Inlet Mar. 6, 1932

Ocean at Hatteras Sept. 14, 1944
Core Sound at Atlantic Sept. 16, 1933
Core Sound Drum Inlet do
Cape Lookout Bight Aug. 18, 1879

Wrightsville Beach Occasional
Zeke Island, Cape Fear River Oct. 13, 1893

Tidal height
in feet above

low
water

12

15
10.

7.8

It will be noted that the two highest tides reported are those in the
sounds just inside the barrier t/each, and that these two caused the
Opening of New and Drum hdets.

30. Qffshore currents. An extensive study of ocean enrrents at

lightships off the North Carolina coast has been made by the United
States Coast and Geodetic Survey. Observations were made for 175
months from 1909 to 1928 at Diamond Shoal Lightship about 13 miles
southeast of Cape Hatteras, for 13 months in 1918 and 1919 at Cape
Lookout Shoals Lightship about 19 miles south of Cape Lookout, and
for 37 months frmn 1912 to 1921 at Frying Pan Shoals Lightship about
18 miles south of Cape Fear. AnMysis of the currents reveMed that
the tidal components are of the rotary type and are weak. The
velocities were from 0.03 to 0.04 knot at Diamond Shoal, fi’om 0.07
to 0.18 knot at Cape Lookout Shoals, and from 0.19 to 0.32 knot at
Frying Pan Shoals. Somewhat higher velocities were observed for
the latter two stations during an earlier short period of observations.
Analysis of the nontidal currents by months revealed seasonal differ-
ences in direction, as shown by current diagrams on plate II. The
velocities of nontidal currents varied from 0.13 knot in September to
0.83 knot in July at Diamond Shoal, fi’om 0.15 knot in November to
0.51 knot in July at Cape Lookout Shoals, and from 0.03 knot in
September to 0.45 knot. in July at Frying Pan Shoals. The effect of
the Gulf Stream is evident at Diamond Shoal, as the currents flow
approximately northeastward during all months of the year. A study
of the relation between winds and currents was also made. It
indicated that current velocities in knots averaged from 1.7 to 2.6
percent of the wind velocitie in statute miles per hour, and that on the
average the currents set from 18 to 20 to the right of the wind
direction.
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31. Littoral currents.--Observations of currents were made at Nags
Head, at Atlantic, Wrightsville and Carolina Beaches, and at Fort
Fisher. Subsurface floats were used offshore and colored water was
used inside the breakers. The floats moved generally parallel to the
shore except at slack water, when their movements were erratic.
The tabulation on the following page summarizes general information
regarding these observations. More detailed data are included as
appendix C. The data secured are too incomplete to form the basis
of definite eonchlsions as to directions and strengths of currents. At
Nags Head the currents flowed northward on the rising tide. On the
ebb the floats moved southward, but the colored water moved north-
ward. At Atlantic Beach currents were eastward on the flood, as

might be expected just to the west of Beaufort Inlet. On the ebb
the floats moved westward, but the colored water moved eastward
with light northwest winds and failed to move with light southeast
winds. At Wrightsville Beach the tidal currents are apparently
weak, as the floats moved southwest on both flood and ebb tides,
light north to east winds during the ebbs probably controlling their
direction. Colored water mow,d northeast on both flood and ebb
tides. At Carolina Beach all currents observed moved northward,
probahly as a result of light to moderate southerly winds. At Fort
Fisher the floats moved generally southward during both flood and
ebb tides, while the colored water moved northward during the same
period. Probably the direction of wave approach, no data on which
were obtained, ws the controlling influence on direction of currents
observed hy means of colored water inside the breakers.

NAGS HEAD

-i Maximum veloc-[
Current all-

"Fide Method rection
ities (feet per rain- Wind

ute)

Flood Floats North 70 to Light southeast to southwest.
(’olored water do 56 to 69

Ebb 11 ats suth 45to Do.
Colored water North 32 to ;i :i::i:] D0.

ATLANTIC BEACH

52 to 94 Light variable.
(’oh)red water do. ] to 24 1)o.

E1 h Floats West 30 to 37 Do.
Cob)red water. East to 13:1 Do.

WRI(IHTSVILLE BEACtI

Flood Fleats Southwest 26 to 55 Light east and souUleast.
(’olored water Northeast 35 to 168. Light to moderate southeast and

light east.
Ebb Floats.. Southwest 18 to 120 Lighteast. northeast and north to

Colored water Northeast 92to lS5 Light north toeastand

CAROLINA BEACH

Flood Floats North 66 .i Light southwest south.
(’olored water do 62 1)o.

Ehh Floats ..i_ do 52 Moderate south.
(’Cored water 1o .iol Do.

Not printed.
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Tide

FORT FISHER

Maxinum veloc-
Current di-

Method ities (feet per min- Wind
rection ute)

Flood Floats. South _l 34 I,ight east to south.
Colored water. North 2_4 Do.

Ebb Floats South Light northwest to northeast.
Colored water. North 100 I)o.

32. Inlet investigations.--Two sets of current measurements were

made at each of the following inlets: Oregon, New, Moore, and
Masonboro. Approximate tidal inflows and outflows were computed
:from these surveys, although in no case did observations cover a

complete tidal cycle. The results of these observations are tabulated
below. The results of previous observations at Oregon Inlet reported
in House Document No. 155, Seventy-fotrth, Congress, are also given
for comparison.

OREGON INLET

Cross Predicted tidal

section
ranges (feet)

Date (square
feet)

Flood Ebb Flood Ebh Inflow

Sept. 9 1931 39,400 2.0 1.5 2.5 2.3 134,050
2. 1.8 2. 2. 129[ 1()Aug 31 1932

Oct. 11 1932 1.7 1.8 2.4 3.2 126, 5(X)

Aug. 24, 1937 44,400 2.2 ,. 3.3 180, 000

Aug. 14, 1939 56,000 2.5 ]; 3.8 152,000

Maximum Maximmn rates of
Iocities (feet flow (cubic feet
per second) per second)

Outflow

89, 150
102, 700
127. 300
142, 000
141,000

Total flows (acre-
feet)

Inflow Outflow

47, 769 37, 399
42, 726 40, 054
34,873 57, 208
63,500 55,900
37, 800 71,500

NEWlNLET

Aug. 26 1937 4, 2. 2.0 2.9 2.8

Aug. 11, 1939 4, 2.0 1.5 3.4 2.5
15. 100 10, 000
11, 4, 800

4,800 4,000
4,500 1,200

MOORE INLET

June 30, 1937 2, 830 3.5 3.1 3.2 4.3 26, 900 21. 000 9, 000 6, 600

June 15, 1938 2,240 2.9 2.9 2.3 3.1 14,300 15, C)00 4.500 4,800

MASONBORO INLET

37,000
211500 4.700 8,200

June 25, 1937 10, 000 2. 3.0 2. 50, 500 12, 900 18, 900

June 17, 1938 4, 450 2. 2.7 2. 17, 400

Below datum plane used in the surveys.

33. It will be noted that the tidal flows for any inlet vary consider-
ably. These variations are due to differences in the tidal range,
differences in water levels in the sounds, especially for Oregon and
New Inlets, and differences in the conditions of the inlet, as evidenced
by the differences in cross-sectional area.

III. EFFECTS OF SHORE PROCESSES

34. Shore-line changes--General.--The changes in the ocean shore
line of the entire State have been studied by comparing sHrveys of
record made by the United States Coast and Geodetic Survey between
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1848 and 1934. The changes have been separated in to three categories:
(a) For unbroken stretches of shore beyond the influence of the inlets
and capes; (b) for the capes; and (c) for the vicinities of existing
inlets.

35. The net erosion and accretion along the unbroken reaches of
beach beyond the immediate influence of inlets or capes are shown on
plate IV and in table 1 of appendix D. From the Virginia line to
Cape Hatteras, a distance of about 100 miles, there was an average
annual accretion of 0.8 foot over the 56 miles of shore considered.
Plate IV shows that the area of erosion generally was located near
where the coast changes direction between miles 50 and 80 from the
Virginia line. From Cape Hatteras to Cape Lookout the coast forms
a concave are, the center portion of which shows accretion while the
ends show erosion. The average change over the 60 miles considered
in this 80-mile stretch of coast was erosion of 2.2 feet per year. The
coast from Cape Lookout to Cape Fear also forms a concave arc.
The most stable portion of this shore is a 13-mile stretch east from
Bogue Inlet, where accretion averaged 2.66 feet per year. Of the 110
miles of coast in this area, the entire 83 miles considered showed an
average change anouning to abont 0.5 foot of erosion per year.
Between (?ape Fear and the South Carolina line, the net erosion
averaged 2.7 feet per year. Considering the entire 330 miles of coast.
line of the State, except the areas near inlets, (,apes, and where no
surveys are available, there has been an average erosion of 0.9 foot
per year over 224 miles of beach. The average period between sur-
veys compared was 66 years.

36. At, Cape Hatteras over the t5-year period there has been pro-
gressive erosion of the eastern face averaging 21 feet per year for a

distance of 4} miles. The southwestern face of the cape has shown
accretion averaging 24.2 feet pet’ year for 2. miles. The net change in
the shore lines over the 7 miles indicates a loss of 127 acres during the
period of record. Since the survey of 1853 Cape Lookout has shown
a much different pattern of change from Cape Hatteras. The tip of
the cape has moved progressively eastward with accretion along the
eastern face and erosion on the west:. The tact change over 60 years
has been an increase in area amotmting to 321 acres. At Cape Feat’
the changes have been of the same nature as at C,pe ttatteras. The
east face has eroded and tbc southwest face accreted. The erosion
along the east face of the cape has averaged nearly 20 feet per year
during the past 75 years for a distance of 91; miles. This represents
a total loss of 1,64 acres. The accretion on the southwest face
between the tip of the cape and the Cape Fear River, a distance of
3} miles, has averaged nearly 8 feet pet" year for the past 80 years.
This total gain in area amounted to 259 acres, but for the (rape as a

whole the resulting net loss was 1,425 acres. The shore-line changes at

the capes are shown on plates V, VI, and VII.
37. I,let clanges.--The existence and histories of inlets along the

North Carolina coast, so far as can be determined from maps, charts,
and reports are shown in table 2 of appendix D. The surveys shown
are so widely spaced in point of time that they do not show all the
changes which have taken place. The tattle does show the imper-
manence of most of the inlets. Of those shown in ]-Iariot’s chart of
1585, only three from Cape Henry to Cape Lookout--Oregon,
Hatteras, and Ocracoke--have remained open at all times. Numer-
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ous other inlets along the North Carolina shore lmve closed, or opened
and closed during this time. None of these inlets has been stabilized
by jetties. New Inlet was opened artificially in 1924, but remained
opened only a few months. The Beaufort Inlet and Cape Fear
River entrance channels have been improved hy dre<lging.

38. The prevalence of inlets increases to the southward along the
coast. The latest information indicates that there is only inlet
open along the 100 miles of coast from the Virgini line to Cape Hat-
teras, 6 in the second hundred miles, 12 in the third hundred miles
and 6 between the Cape Fear River and the Sotth Carolina line, a

distance of 32 miles.
39. Plates VIII through XI and table 3 of appendix D show the

changes at tle inlets which were open <lm’ing the first and latest sur-

veys by the United States Coast and Geodetic Survey. In all cases
except that of Rich Inlet the migration has been down coast (south-
ward or westward), with a resultant movement of the inlet gorge in-
ward fl’om the coast. Data for Rich Inlet are itsuflicient to provide
a basis for conehsions as to its movement. For the shore line Mfected
by the inlets the areas of erosion and accretion are summarized in t.able
2. The net result in the 39 miles of shore line considered is a loss of
over 960 acres, or an nverage shore line recession of 3 feet per year.

40. A comparison of the low-water shore lines at Oregon Inlet from
1931 to 1939 is shown on plate III. At the base lino, the width of the
inlet in 1931 was 2,770 feet. Bv 1935 it had widened to 4,300 feet.
It varied from 4,000 feet in 1936 {o nearly 4,300 feet again in 1937, and
in 1939 was about 4,350 feet in width. I)uring the entire period the
increase in width was m,arly equal on the two sides of the inlet, so that
no marked tendency toward figration was evidenced, although pre-
viously this inlet had migrated southward about 1.5 nfiles in 65 years.

41. New Inlet was reopened during the storm of March 6, 1932. It
originMly consisted of sewral small openings in addition to the nmin
opening about 800 feet wide at mean low water. By 19:35 all had
closed except, the main opening which had shifted sothward nearly
1,200 feet and had narrowed to a least width of about 400 feet. Sur-
veys in 1936, 1937, and 1939 showed successive southward shifts, mak-
ing a total migration from 1932 to 1939 of about one-half mile. The
low water width had increased by 1939 to bout G00 feet. These
changes in the inlet are shown on plate IlI. This inlet is now closed.

42. Alt.hougl the surw’y of 1857 did not show Moore Inlet, it showed
an inlet about 3,500 feet north of the present position of Moore Inlet,
which was named Barren Inlet. This inlet is not shown on any later
surveys, but the 1887 survey shows Moore Inlet about 3,200 feet
south of its present position. It seems probable that Barren Inlet was
a forerunner of Moore hflet, migrating southward about 6,700 feet
between 1857 and 1887. By 1910 it waslocatcd northward about 700
feet, thence about 2,400 feet farther northward by 1930. Surwvs of
Moore Inlet from 1927 to 1940 are shown on plates XV and XX;II1.
They indicate relative stability of the north hw-waWr shore line of
this inlet over the period, but the south shore and intervening shoMs
varied widely. By 1940 the secondary channels had closed, leaxing
only the main opening about 250 feet wide at low water. Comparison
of the high-water shore line shows that these lines on both sides of

Not printed.
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the inlet occupied positions separated by more than 1,000 feet between
1927 and 1939, but no marked tendency to migrate was apparent.

43. Masonboro Inlet has had a history somewhat similar to Moore
Inlet. Between 1857 and 1887 it migrated southward about 3,800
feet, returning to within 700 feet of its 1857 position by 1932. Greater
stability of the north shore of Masonboro Inlet compared to the south
shore is indicated by comparison of surveys from 1927 to 1940. As
at Moore Inlet, the south shore alternately elongates northward and
is cut through leaving middle-ground shoals in the inlet. The low-
water width thus varied from about 1,700 feet in 1935 to about 900
feet in 1940. These changes are shown on plates XVII and XX.

44. Shore-line changes--Paul Gamiels Hll (bast Guard Station to
New inlet (now closed).--This section of the North Carolina coast
is 34 miles in length, its north end being 32 miles from the Virginia
line. As indicated in table 1 of appendix D, surveys from 1848-52
to 1915-17 showed erosion along sections of the shore aggregating
about one-half of this length and accretion along the other half. A
study of profiles (pl. XII) taken between 1928 and 1939 revealed a
mixed pattern of erosion and accretion over that period as given in
table 4 of appendix D. Erosiou occurred at most stations prior to
1935. From 1935 to 1937 accretion prevailed. Likewise, from 1937
to 1939 accretion occurred at more stations than erosion. However,
the net result for all stations except for those close to inlets was erosion
of from 5 to 95 feet, or at a maximum rate of nearly 12 feet per year.
From 1931 t.o 1939 there was recession of 1,020 feet at the station near
the north side of Oregon Inlet, but accretion of 165 feet at the station
near its south side. The station north of New Inlet had accretion of
35 feet during the same period.

45. Shore-line changes---Atlantic Beach.--This beach lies immedi-
ately west of Beaufort Inlet. As indicated in table 1 of appendix D,
snrveys frown 1854 to 1933 showed slight erosion for tbe first mile
west of Beaufort Inlet, thence accretion averaging 0.9 foot per year
for the next 2 miles, anti erosion averaging 1.1 feet per year for the
remaining mile. Comparative profiles of this beach, taken from 1927
to 1940, are shown on plate XIII. These profiles show, at station 20,
near the end of the point, accretion of 100 feet from 1927 to 1930.
This occurred when the area between the point and the small offshore
island filled in between 1928 and 1929, as shown on plate XIV.
Since 1930, erosion at station 20 has been continuous, amounting to
675 feet. Available profiles for stations farther west show less erosion.
Those at stations 190 and 219 show some accretion, but for these
stations no profiles are available after 1935. The period 1935-40
may have shown erosion at these stations as well as at stations
far[her east. As shown on plate XIV, the 1947 low-water shore line
indicates that erosion of the point has continued. Table 5 of ap-
pendix D contains tabulated data on shore-line changes at Atlantic
Beach.

46. Sore-line changes---Wright.ille Beach.--The previous study
of this beach, published in House Document No. 218, Seventy-third
Congress, disclosed average ammal erosion of about 12 feet per year
over the period from 1927 to 1932. Beach profiles (pl. XIII) taken
near each end and near the midpoint of the island from 1931 to 1938

Not printed.
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revealed an average anmml recession of the mean-high-water shore

line of about 29 feet near the south end of the island, about 3.6 feet

near the midpoint, and about 15 feet near the north end. Except at

the south end tbese losses were somewhat more than replaced by
artificial fill in 1939. From January 1941 to July 1946, five examina-

tions were made of profiles generally 100 feet north and 100 feet south
of alternate groins in order to determine the effectiveness of the groin
system installed in 1939. During the first period of 7 months, accre-

tion occurred on both sides of nearly all groins. Subsequently, there
was mixed pattern of accretion and erosion, but the net result of
the 5-year period of observations indicated a condition of approximate
stability. Although there was erosion on both sides of the most

southerly groin, there was accretion on both sides of the next groin
and also on both sides of the most northerly groin. At all other

groins, erosion on the north side was approximately balanced by
ccretion on the south side. The tabulated results of this investiga-
tion are given in table 6 of appendix D. High- and low-water shore-
line changes for Wrightsville Beach are shown on plates XV throngh

47. Shore-line chage.’ Carolina Beach to F,rt Fisher.This portion
of the coast, about 7 re.lies in length lies between 9 and 16 miles south
of Masonboro Inlet. The mean high-water lines from surveys of

1852 to 1942 are shown on plate XX]. As indicated in table of

appendix D, comparative surveys from 1857 to 1934 showed an aver-

age recession of the mean high-water line amounting to about 2.3 feet.
Comparative profiles of the beaches in this area taken between 1927

and 1940 ae shown on plate XXII. A tabulation of changes in the
mean high-water shore line as shown by these profiles is included as

table 7, of appendix D. These data show that the shore line moved
both landward and seaward during the interval between 1927 and
1940, but that the resultant movement over the whole period was

landward. The landward movement amounted to from 0 to 4 feet
per year, except at Fort Fisher, where the most southerly two profiles
showed erosion averaging over 16 tect per year from 1931 to 1940.

(See fig. 5.)
48. Offshore depth changes-General. The hydrographic surveys

of the offshore area are generally so incomplete as to prevent a com-

parison of conditions at different dates. On Diamod Shoal off Cape
Hatteras the only complet, survey by the United States Coast and
Geodetic Survey was made in 1872. Prior anti subsequent: surveys
have not covered the entire shoal in any one year and cannot be used
for comparison. The sam.e condition exists in the surveys of
shoals off Cape Lookout. The only complete survey in this area was

made in 1865-66. At Cape Fear a comparison for Frying Pan Shoals
is afforded by a complete survey in 1851 aud another i 1923. Else-
where alonhore the scattered snrveys are insufficient for compari-
son. Plate XXIV shows the undeater coditions on Diamond
Shoal and the outer shoal off Cape Hatteras from a survey by the
United States Coast and Geodetic Survey in 1872. From the tip
of the cape the shoals extend 8.5 miles in a direction 33 east of south.
The area enclosed by the 18-foot depth curve was 2,843 acres, by the

Not pnt.
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12-foot del)th curve 795 acres, and by the 6-foot depth curve, 23 a(’res.

Plate XXV shows the underwater conditions on the Cape lx)okout
Shoals from the survey of 1865-66 by the United States Coast and
Geodetic Survey. The shoal extends 9.3 miles from the tip of the
cape in a direction 22 east of south. The area enclosed by
lS-foot depth curve was 6,532 acres; by the 12-foot depth curve,
2.419 acres; and by the 6-foot depth curve, 750 acres. There have
been two surveys ])y the United States Coast and Geodetic Survey
which covered }he entire area of Frying Pan Shoals off Cape Fea’.
The first survey was made in 1851 and the last in 1923. Plat,s
XXVI through XXVIII show the comparison between the 6-,
and 18-foot-depth curves for the two surveys. The axis of the shoal
has not changed. It extends 163 miles from the riper the capein a
direction 20 east of south. The areas enclosed bv the depth curves
of the 1851 smwev were lS-foot, 11,109 acres; l-foot, 3.077 acres;
6-foot, none. Int’he 1923 survev tbe areas were 18-foot, 10,647acres;
12-foot, 5,072 acres; 6-foot, 1,06 acres. Assmning a uniform slotw
between the depth eurves,.tbese changes in area would represent an
accretion on the shoal of 4,842,000 cubi(, yards in 72 years, or an
average of 67.250 cubic yards per year.

49. Qsore depth changesPaul Gamiels tIill Uoast Guard Station
to New Inlet (now closed).Comparison has been made of profiles
snrveyed in 19:]1, 1935, 1937, and 1939. The changes in the 6-, 12-,
18-, and 24-foot-depth curws fl’om available data are shown on plate
xIi and given in tables 8 and 9 of appendix D. From table 8 it
will be noted that the 6-foot contour generally moved shoreward from
1931 to 1937 and seaward from 1937 to 1939, but that, the net effect
over the whole period was generally recession of the 6-foot contour.
The amount of recession varied np to 85 feet., except for one profile
at Oregon Inlet which showed mneh greater recession. In table 9 the
tabulated values show general accretion of the 12-, 18-, and 24-foot
contours. These changes are associated with the formation, enlarge-
ment, and shifting of an offshore bar.

50. O,ore depth changesAtlantic Beach.Profiles of this beach
taken from 19-’28 to 1940 are shown on plate XIII) Tabulated data
on changes in the 6- and 12-foot-depth contours are given in table
10 of appendix D. The generally unstable condition of the bottom
is quite evident, varying from erosion of over 200 feet in a year for
the 12-foot contour at one station to accretion of 300 feet in te same
year at another station. The net result for both the 6- and 12-foot
contours, was recession of from 100 to 300 feet in 4 years. Compara-
tive profiles 7 miles in length from surveys made by the United States
Coast. and Geodetic Survey in 1857 and 1927 are shown on plate
XXVIII. The depth increases from shore nearly to 50 feet in 2
miles, thence only about 5 feet more in the next 5 miles. The first
2 miles show general shoaling of from 0 to 5 feet. The remaining
distance shows generally smaller and inconclusive changes.

51. Qfl.’hore depth changeslt)’ight.’rille Beach. The changes in the
offshore depth contom’s as revealed by comparison of the 1937, 1938,
and 1940 profiles of this beach are given in table 2 of appendix D.
Typical profiles arc shown on plate XIII) The tabulated changes

Not printed.
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indicate a mixed pattern of accretion and erosion with accretion pre-

dominating from 1937 to 1938. In spite of artificial fill placed on

this beach in 1939, erosion predominated for the period from 1938

to 1940, to such an extent that it generally offset earlier accretion and

was predominant over the entire period from 1937 to 1940. The

6-foot contour re(’eded at four of the six profiles studied, the 12-foot

receded at three and advanced at the obher t.hree profiles, but the

18-foot contour receded on all profiles. Changes on a profile 7 miles

long from surveys of 1879 and 1927 are shown on plate XXVIII.
Increases in depths varying from 0 to 5 feet art’ indicated along the

inner 2,000 feet of his profile, out to a depth of about 22 feet. The

remainder of the profile generally shows shoaling with a maximmn of

about 5 feet. From a t)omt about mile offshore the slope of the

bottom is quite uniform, ammmting to about 20 feet in the remaining
6 niles. A depth of 50 feet is reached about 4 miles offshore.

52. Offshore depth c]atges(hroli)a Beach l, )n’t Fisher.The
changes in the 6-, 12-, 18-, and 24-foot offshore depth contours us

indicated by a comparison of the 1938 and 1940 profiles of the beaches

along this stretch of coast are shown on plt.e XXII and tabulated in

table 12 of appen(tix I). The tabulation indicates coisiderablc
erosion of the offshore bottom at all except the most southerly profile
at Fort Fisher. The 6-foot contour ge:wrally receded from 65 to 180

feet, the 12-foot contour from 50 to 24() fl,et., the 18-foot contour from

40 to 640 feet, and the 24-foot contour froln 65 to about 600 feet.

At the most southerly profile at Fort Fisher, advances of the 6-, 12-,

and 18-foot contours were respo(’t.iw’ly 150, 240, and 320 feet. Pro-
.files at Carolina Beach 7 miles long from s,lrveys of lg79 and 1927

are shown on plate XXVIII. The inshore portion of this profile is

relatively steep, a depth of 20 feet being reaelwd in about 600 feet.

This see[ion shows erosion t.o a depth of 7 feet b(,low mean low water,
thence accretion. The mxt 2 miles have a faMy uniform slope to a

depth of about 43 feet. They show bot,h erosion and shoaling. The

remaining 5 miles of bottom "are irregular, depths of 54 and 58 feet

being reached 7 miles offshore. Shoaling predominates over this

area, the maximuni being about 5 feet.
53. Littoral drift---torttt qf (’ape Hatteras. Of the winds and swells

to which this por{ ion of the stu(lv area i expos(,(t, those from directions

that would tend t() produce s[)uthwmt littoral drift are ()f gr(,ater

magnitude than those that would cause northward drift, and all ex(.ept

the light swells are more freqtwnt from the former than from the la.tter

directions. C()nse(twntly a marked I)re(tomhmnee of s()tlthwar(t drift

as a result of wave a(’,ion would he expe(’ted. ()ther awfilable data

such as sotithwar(t migration of inlet and southward trailig of under-

water spits at Cal)o Itattera confirm the existence of a pre(t()minant
southward drift. The volume of (trift must t)e large, as in(li(’ated by
early closure of most of the bre,whes through the barrier beach.
5. Littoral drift Atladic l,,ch This portion of the North Caro-

lina coast rceeiv[s some potection from the east by Cape Lookolt,

but is exposed to winds and waves from soltheast, south, and aouth-
west. Of the winds and swells to which this area is exposed, those

from the southeast wotfid tend to produce westward drift and those

Not printed.
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from the southwest would tend to produce eastward drift, while those
froln the south probably would not produce much littoral movement.
As winds of all magnitudes are more frequent from the southwest than
from the southeast, a predominent eastward drift would be expected.
However, as the nlost effective swells are from the east and southeast,
they would tend to produce westward drift. A reversing drift would
therefore be expected, with little predominance in either direction.
The Shore Protection Board study referred to in paragraph 4 (b) indi-
cated a predominant eastward drift, the volume of which was de-
termined by computation of the volume of accretion in the offshore
area from 1850 to 1908 to average 29,500 cubic vai’ds per year. The
formation of the small island off Fort Macoii Poi;t and the’later filling
of the intervening area appear to have been the result of eastward
drift. (See pl. XIV.) A short groin at the point has accumulated
sand on its south side. In the absence of other sources of supply, the
material must be provided by erosion of the beaches to the westward.

55. Littoral drfll.Vrightsville Ieach. This portion of the coast is
exposed to winds and waves from the northeast through east to south.
As indicated by the diagram on plate II, swells of all magnitudes from
the northeast and east, which would cause southward littoral drift, are
more frequent than those that would cause northward drift. The
wind diagram for Wilmington indicates that the stronger winds tend-
ing to produce northward drift are inore fi’equent than those tending
to produce southward drift. Under these conditions a reversing drift
would be expected, with no great predominance in either direction.
The probable southward inigration of Moore Inlet prior to 1887 and
the shift northward thereafter until 1930 present no conclusive evi-
dence of a predominant direction of drift, The similar history of
Masonboro Inlet is also inconclusive. The general accretion sout.h of
and erosion north of the Wrightsville Beach groins, as indicated by
the study of shore line changes in paragraph 46, indicates a predom-
inant northward drift, but a recent inspection showed no marked dif-
ferences in beach elevations between the north and south sides of these
structures. The northward elongation of the south shores of Moore
and Masonboro Inlets as noted in paragraphs 42 and 43, also evidences
northward drift. The fact. that these inlets remain open indicates
that the volume of materiM moving at Wrightsville Beach is not great.
The groins constructed in 1939 also reduce the amount of littoral
drift. It appears that little new material reaches Wrightsville Beach
by natural processes, as the transfer of sand across Moore and Mason-
boro Inlets is uncertMn.

56. Littoral (trfl--(br)lina Beach to Fort FL.her.This stretch of
shore lms a direction slightly closcr to north-south than Wrightsville
Beach. With this similarity of exposure, a reversing drift like that
at Wrightsville would be expected. However, the greater length of
unbroken beach north of Carolina Beach (as far as Xlasonboro Inlet)
than north of Wrightsville provides a larger source of supply for the
area from Carolina Beach to Fort Fish,r. The slightly higher beach
north of the intake structure at Kure Beach, the good beach north
of the coquin outcrop at Fort Fisher and erosion south thereof, the
southward extension of the spit jnst south of Fort Fisher, as reported
in House Document No. 204, Seventy-second Congress, and shown
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on plate XXI, and the ext,ensie shoals off Cape Fear all indicate
some predominance toward the south.

IV. PRIOR CORRECTIVE ACTION AND EXISTING STRUCTURES

57. Kitty IIawk to Oreg(, Dlet.-- In this area sand fences were built
prior to 1940 for the I)urpos( of building up a continuous dune line.
They were placed paralM to the shore lhe and about 200 feet. shore-
ward of the mean low water line. Inspections in 1940 and 1947 indi-
cate that they were quite effective, having been almost covered with
sand, as shown by the upper photograph on figure 7 taken at Kitty
Hawk. However, similar fences in the immediate vicinity of Oregon
Inlet ere completely ineffective, as shon on the lower photograph
on the same fignre.

58. New IMel.Closure of New Inlet in 1922 eased the State to
stndy means of reopening this inlet or forming an additional inlet at
some other locality in order to provide salinity of sound waters neces-

sary for the propagation of fish and shellfish. As a result of this
study an’ opening was dredged in 1924, through the barrier beach in
the vicinity of the former location of New Inlet. Three short pile-
and-timber groins, eomweted to a light wooden bulkhead, were built
along the beach on the north side of the dredgcd cut. These struc-
tures did not afford much protection to the inlet, which completely
filled and closed during the followiug winter. As stated in para-
graph 41, natural forces reopened the inlet in 1932 and have since
dosed in again.

59. [)rt 3[(wot Pffrd.---There are tie short stone groins around
the end of Fort Macon Point, which are probably the remains of
those tmilt prior to 1881 (par. 4a). ()nly one of these was reported
as being seen on inspe’tion in 1940. Now all are visible, apparently
having been uncovered bv erosion since 1940. Some of these struc-
tures are now being tbm];ed and the dunes behind them are being
eroded. Some accretion to the south of these groins indicates that
they are of some value, but they are so short that their influence
extends only a short distance. [onsiderable planting of grass and
shrubs arodnd the poinb was done about 19:IS. This work was en-

tirely ineffective. Inspection in 1940 disclosed that most of the plants
had died.

60. ll)’ight.,’ville Beach. In 1959 the town of Wrightsville Beach
completed construction of a heach-improvenwnt project with the aid
of PWA funds. The oomph’ted work consisted of 16 creosoted pile-
and-timber groins each :25 feet long with an average spacing of about
800 feet, and artificial till in amount of ai)proximately 700,000 cubic
vards. Two of these groins are shoun on figure S. The completed
rojeet differed somewhat from that recommended by the Beaeh
Erosion Board in 1934 (H. Doc. No. 218, 75d Cong., 2d sess.). The
principal differences were the elimination of the recommended bulk-
head and the substitution of timber for steel sheet piling. The groins
are generally about foot higher than those recommended. The
profile of the groin lopes from an elevation of +10 feet at the shore
end to @8.5 feet in a distance of 90 feet, thence to +: feet in the next
140 feet, the seaward 95 feet having a nniform elevation of 3 feet
above mean low water. Between 19:9 and 1942, the most southerly

Not printed.
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groin was extended 160 feet landward in an attempt to prevent
flanking. The two southerly groins have since been flanked. Repairs
an<l extensim of the southerly groin xvere being made in April 1947.
Recent inspection disclosed serious erosion of the south end of the
island. The sea,yard ends of all the groins have <leteriorated and are
in need of repairs. The investigation of shore-line ehanges outlined in
paragraph 46 indicates that this groin system has been effective in
tabilizing all except the extreme southern end of this beach.

CI. Kre Beac.-At this beach a water intake about 100 fet long
has been built out into the ocean. It consists of solid steel sh(:t piling,
t,xcept for an opening about 30 feet from the shore line, which permits
sand to pass the structure. A recent inspection disclosed a slightly
higher beach on the north side than on the sonth side of the struetur,
t)it the opening l)ermits the passage of sand so that the north si(h

does not fill to the top of the structure. Tlw sand on the north side
of the intake pipe inside the structure was lev,l with the top of the
pipe, as shown on tigure 9.

V. DISCUSSION

62 General.--.The objectives of this study, as stated in paragraph 9

\veFe:

(a) To obtain data which would contribute to the advancement of the teetmical
knowledge of the processes of beach change;

(b) To obtain data useful in planning for the proper development of the beaches
as recreational areas.

The cooperating agency has requested that this report include con-
sideration of the desirability of further studies.

63. ith referenee to item (a’) of paragraph 62, the original program
provided for annual surveys of beach profih,s, inlet cross sections and
topography, offshore currents and inlet tidal prisms each for one com-
plete tidal (’ycle. When it became exident that this schedule couhl
not be adhered to beca,se of tinancial and personnel limitations, it was
modified to include the same items biennially instead of annually.
The study included only a general study of wiud and xxcath(,r condi-
tions froIn existing records. The outlinc of work did not eontemplat’
an atlempt to correlate tind, wave, and current data during the
study period with changes in beaches disclosed by periodie surveys.

Obviously such an attempt would require more intensive observations
of all known variables during the entire period between surveys. To
secure these data over the widespread areas included in the present
study would necessitate a far greater expenditure than the ftmds
avaiiabh’ for this investigation. A more productive plan for such a

general investigation of shot(, processes would be continurms or daily
observation of winds, xvav(,s, currents, and any other factors involved,
with frequent surveys of beach profiles for a short stretch of beach.
In this manner it may be possible to dettrInine how natural forces
operate to cause beaeh changes. For these reasons the data obtained
are not adequatc for the formulation of definite conclusions concerning
shore processes. They will, hovever, be available for further studies
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in connection with other data to be obtained in the laboratory and in

the field under the Board’s program of general investigations author-

ized by Public Lau 166, Seventy-ninth Congress. Further studies

of a general nature to advance the technical knowledge of shore

proeesses are desirable, but they should only be atWmpted by intensive
investigation over small areas[

64. With reference to item (b) of paragraph 62, data obtained from

the study which are considered useful in planning future beach and
inlet developnent are discumed in the following paragraphs.

65. The coastal region of North Carolina is characterized by narrow

barrier beaches separating protected sounds from the Atlantic Ocean.
The barriers u’e composed generally of medium snd which is easily
moved by winds, waves, and littoral currents. These natural forces
erode the beaches and transport the material in both directions along
these shores. There are no headlands of importance forming natural
sourees of additional beach material. Therefore. unless material is

moved to the beaches from the offshore bottom, the effect of natural
forces must he a redistribution of material now composing the beaches.
The variations in rate of spply and loss at. any point cause alternate
advances and recessions of the shore line at that point, as indicated

by studies of comt)arative profiles. ,Over the entire area studied dur-
ing the period covered bv historical surveys rcession has generally
prevailed. At some lo(.alities sand is washed or blown across the
barrier beaches, causing a gradual retreat of the barrier as a whole.
The net general effect of re,esaion is probably due to this movement

across the barrier and to losses of material froln the ends of the
several areas to form the extensive shoals off Capes tlatteras, Lookout,
and Fear. Although continuation of such recession can be expected,
eost.ly protective measures for the entire length of the study areas

are obviously unwarranted at this time.
66. Existing dunes constitute valuable protection to buildings and

highways and a reservoir of beach material. They should be pre-
served. The cutting of paths through or the erection of buildings on

the dunes should be prevented. In some localities existing dunes are

too low to afford desirable protection to present structures. A recent
ease of the wash-out of a street en(t could have been prevented if the
dune had not been cut down across the street end. Where necessary,
dunes could be constructed artificially. Dune building could also be
encouraged by sand fences and phmting. The ilnportance el the
dunes in proteetin property behind thein cannot be overemphasized.

67. The rate of recession [f the shore line and the extent of develop-
ment to date haw, not been sufli(qent, except at Wrightsville Beach,
to cause the constrm:’tion of stru(’turts extending into the ocean for
the protection of beaches. This is a fortunate condition, since once

such structures are erected, the stoppage of littoral drift for the benefit
of one beach area frequently results in starvation of adjacent areas.

The knowledge that continued slow recession of the shore line is, in
general, to be expected, should be of value in planning future develop-
ment of shore areas. Construe*ion of costly permanent buildings
close to the ocean shoild not be permitted, unless the inerests in-
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volved are prepared to meet the costs of beach stabilization. There
are, however, portions of the shore of the west. side of Cape ttatteras
and on the east side of Cape Lookout that have benefited by contin-
uous and extensive accretion during the period of record. Such areas
should receive first consideration in the planning of recreational (level-
opment. Other areas indicated in table of appendix D, such as the
9-mile section between Kitty Hawk and Nags Head, the 12-mile see-
tion north of Cape Hatteras and the 13-mile section east of Bogue
Inlet have advanced over the period of record. Such areas have a
favorable outlook for continued accretion and should receive more
favorable consideration in planning future development than areas
uch as Fort Fisher which have had a history of erosion.

68. b.l(ts to Pamlico Soud.--Oregon Inlet is the only inlet now
open from the Virginia State line to Cape Hatteras, and only two of
importance, HateI’aS and Ocraeoke, connect Pamlieo Sotmd with
the ocean west of Ca.pc Hatteras, in spite of the extensive drainage
area tributary to this sound. The changes in New Inlet have been
noted in paragraphs 41 nd 58. It closed in 1922 and was opened
artificially in 1924, but closed (hring the following winer. Nattral
forces reopened it in 1932 and have since closed it again during the
period of this study. The littoral drift and the inlet currents are
two opposing forces, bhe former tending to close inlets and the latter
tending o prevent sand from depositing in the inlets and closin them.
The closnre of all but three of the inlets that have connected Albe-
marle and Pamlico Sounds with the ocean at one tine or another
attests to the large volume of sand moving along these shores. The
eonstruction of jetties or other works to prevent closure of any of
these inlets would be wrv costly.

69. Reports of the ol;ening of inlets through the barrier beach
indicate that the usnal combination of events causing such breaches
of the barrier in this are begins with a sudden shifting of the waters
front the landwm’d to the seaward side of the sounds, eased by
changes in wind direction during infrequent cyclonic storms of great
intensity. The resulting high sound waters overtop low places in
the barrier and sometimes flow toward the ocean for many hours,
cutting a deep gorge through the beach. These openings persist
until overcome by the sand drifting alongshore and entering the cuts.

70. The past h’istory of inlets indicates that the waters of Albemarle
and Pamlieo Sounds will again overtop the barrier beach dm’ing
future storms to form additional inlets. The importance of these
inlets in increasing the salinity of sotmd waters and in permitting the
entrance of fish m.akes the opening of additional inlets desirable.
The dredging of a cut thrmgh the beach is an expensive operation},
and unless attended by unusual tidal flows to scour a deep gorge, is

unlikely to be more successful than the attempt in 1924 to reopen
New Ihlet. IIowever, reol)ening of Nev Inlet could be encouraged
by keeping the elevation of the barrier down as close to mean high
water as possible by land equipment and thus assuring overtopping
during future storms. The highest part of the barrier is a relatively
narrow ridge, which could be cut thrmgh at little cost.
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71. Shore orth q[ (bp Ilatteras. Profiles sm’vcved prior to and

during this study indicate a (,neral recession of tln shore line of the

study area north of Cape Hatteras. There was also general reces-

sion of the 6-fool-depth eontcmr, lint gem,ral advance of the 12-, 18-,

and 24-foot contors, asso<’iated with the formation, enlargement,
and shifting of an offshore t)ar in this ar,,a. These, data on past. shore

changes indieat ( that I’t,cession of the shore line north of Cape Hat-
teras will contime at a slow rate. However, as t result of transpor-

tation of material across low, narrow portions of the barrier by winds

and waw,s the whole barrier will also move landward. The con-

tinued existence of the barrier beach will thus be assured for many

years. This retreat of th barrir may be retarded by dune forma-

tion, which may Iw promoted by satl(l fellees, filial dillle fixation by

planting. However. the (,xt(’nt of present developnent of this area

does not warrant the exp(,nditm’e of ftmds in swh amount as would
be necessary for con)l)lcte stabilization of the(, shores. Such work

would be warranted at low se(’tions of the bnrri,r where undesirable
breaching by storm action i lil<clv. Planning fo’ f,tm’e development
should take eognizance of the lrobable hture changes as outlined
herein.

72. Atlatic Beactt. Nt(lv of profiles at this beach indicated gen-
eral recession of the nwan hgh-water shoi’c line and of the 6- and 12-

foot-depth (.ontors. Unless protection is provided, contimmtion of

this erosion is to t expects,d, alIho@ some littoral drift may reach
the area from beaelws to the west. Allhotgh the quantity f sand
reaching the area does not apl)ear to be large, the accmmlation south

of the existing groins idieales that groins or a. jetty would be etfcetive
in improving the beach. Present development of the threatened por-
tion of this bench does not appear to wrrnnt extensive works for pro-
teetion of the beach itself. No strveys of this beach have bet,n made

since 1940. The eastern portion of this bach is part of Fort Xlacon

State Park. ]f the Slat considers stabilization of its t)eaeh essential,
the study of this ara shcmld be brought up to date with new surveys,
at whiel time n. definite plan of improvement could be devised.

73. IVrigtdst;lle Bcact. Tlw improvennnt of this beach by a groin
system and artificial fill has stM)ilized its shore line, x(’el)t at its south-
ern end. Recessicm of tlw offshore c()ni(mrs uas general in spite of

the placement of artiIieial fill. However. no srvevs of the offshore
area have been ma(le sin(’e 1940. In connection x;qth repairing the

groin system, a dt(rmination of the present condilion of the offshore
area would be desirable. If that area has shown fm’ttwr deepening,
the rebuilding of the outr ends of the groins will reqtire gr(,ater pene-
tration of piling. Additiomd fill or riprap to protect the ends of the

groins may bc desirable. The shore (,ads of the two most sottherly
groins neid shoreward extensions as they have been flanked. Unless
the groin system and fill are maintained in good condition, increasing
eosion of the beach nmv be anticipnted. Replacement of lost fill must
be regarded as an essetia[ featre of any adeqtate program for the

continued existence of a satisfactory beach at Wrigbtsville.
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74. The previous report on Wrightsville Beach (It. Doe. No. 218,
73d Cong., pars. 2:3 and 24) pointed out that bulkheads and groins
could be built in such a manner as to conserve the existiDg supply of
beach material, but that the slructuros would not prevent onw los of
material. It stated that a.rtifieial replacement of lot sand would be
necessary. Replenishment could be effected periodically by hydraulic
dredge, fn the same way lhe artificial tilt was provided in 19:9. Am.ple
material is available in the sound wet of the ilan(t. Whenever suit-
able material i dve(ted in the vicinity for any other purpose, i shotdd
be placed on the beach. In some localities’the dredging of pleam’e-
crft basins or chamwls and r(q)h,nishmenl of lwaches have t)een com-
bined to form a beneficial project at a much lower cos/ than if the two
operations had been accomplished separately. The dependability
of the supply of matovial from beaches to tlw north of Nfoovt Inlet by
natm’l forces (’ouhl be improved bv closure of NIoore Inlet. Although
the volume of material that would" reach Wright sville Beach following
such closure might, not be su(’ienl to eliminate the necessity of
periodic nom’ishment by other means, it would at least reduce the
frequency and volume of such nom’ishmenl. It would dso 1)rovide
additional land for expansion of recveatioml faeililies. In such event,
erection of permanent buildings close to the shot(, should be prevented,
as erosion of the beach would create a (lemmd for cosdy northward
extension of the groin system. Su(’h nor/hwacd extension and tabili-
zation of that beach ’ould, by depriving Wrightsviile Beach of an
improved sut{ply of material, defeat the major purpose for which
closure of 5Ioove Inlet has been considered.

75. As noted in a previous paragrph, the lwo most southerly groins
at Wrightsville Beach haw, been flanked and lhe south end of the
island is being seriously eroded. Prior to construction of the groin
system in 19:39, the southwgrd littortl drift fdong Wrightsville Bech
md the northward drift south of 5[asonboro Inlet apparently caused
the alternate southward and northw:rd migration of the inlet previ-
ously noted. During periods of northward drift the south shore of
the nlet moves northward forcing the cha.nnel against the south end
of the island, thereby ero(ling the t,nd of the ishmd. The smthward
drift along the island, which replaced the loses at lhe end of the island
and occasionally caused southward migralion of the inlel, has been
retarded by thk groin svstem. Therefore. continued erosion of the
south end of the ishmd "may be ext)ecle(t tmless protective measures
are provided. The south’end of the ishmd could be effectively
stabilized by revetment.

76. Carol’za Beach. to F(rt Fi.her. Profiles laken from t927 to
1940 indicate a contimmtion of the slow recession of the high-water
shore line shown by earlier surveys for all of lhis rea except Fort
Fisher. The same portion of the }’oast lost a large quantity of mate-
rial from tlw offshore bottom with rosultant steepening of bottom
profiles. Contimwd recession of the hore line may be anticipated.
Prevention of this recession could be accomplished by supplying
nrtiticiallv a greater qmmtity of material to theso l)ea:hes than is
now reat;hing lhem naturally. The installation of groins would re-
duce the amomt of artificial Imurishment that would be required.
However, the present development of this areu dos not apper to

wurrant expensive remedial measures. In view of the slow recession

NORTH CAROLINA SHORE LINE, BEACH EROSION STUDY 27

of the shore line, t less cosily plan would be the shifting of threatened
buildings to safer positions.

77. At Fort Fisher the recession of the shore line from 1926 to 1931,

indicated in tl),e prtwious vep(>rt (t[. Do<’. No. 204; 72d Cong.) to have
averaged 5c, f( et per year, has <’>ntinue<l, although at n <,onsiderably
slower rate. The average rate a.t lwo pr()files from 1931 to 1940 has

exceeded 16 feet I)’v year. The (’h:mges of the offshore bottom varied

from heavy evosi(>n ftt l}le north (rod to not quite so extensive a<:eretion

at the south en<t. Continu(,<t r(,(’(,ssi<)n of this shore line may be
expected unless protective measures are taken. However, the sand
mounds whi<’h (’onstitute(t the t)rincipaI histori features of Fort
Fisher have disappeared as a result of erosion sin<’(- the Board re(’om-

mended a bulkhead and groin system to pv(,s(,rve them in 1931. The

groin system was designed t<> ’etar(t r(,(’ession ()f the beach and the
bulkhead to preserve lhe historic motmd. No l>rote<’tivc structures
have been built to <late. Since the mounds have drea(lv. been lost, t

groin system alon(, <.ould be (.onst[’u(.le<t now to retM erosion of the
shore p’ovidin/ it wet(, extended sufli(’i(,ntly shoreward to prevent
outflanking. However, the xalue of the land now t)ein/ lost, is too

small to warrant eonslru(’tion of protective works nl this time.

vI (:ONCLUSIONS

7S. The Board eonclud,,s lhat with respect to the shoves of the
State in gemval:

(a) The (tala obtaimd i this siurty, while mt adequate f)r lhe formulation
-of definite conclusions co,cernig tlw general technical t)hascs of shore processes,
will be of value in emnecticm wilh la.b)ratory and field sucti,s now being under-
tken by the Board for Ilw fur(lint development of the science of shore protection.
Further field studies )f this ature should be based ot more intensive coverage

of smaller areas;
(b) The ocean shore line of Norlh (’arolim is, in general, slowly retreatin under

the attaek of winds, waves, amtcm’renls. It will continue to relreat ii the future:
(c) Protection of the entire lengtt of the sltldy areas again)st further erosion is

obviously unwarranted at this lime;

(d) Eisting dunes afford valuable protection and should be preserved;
(e) Threatened structures ca be prolected bv dmes, either constructed arli-

fieiall or formed as a resull of sand fences am[ planting. Low porlions of the

barridr beach can be similarly prteeted (xcepl where the opening of inlets

is desired;
(f) The antieil)aed eneral slow rec(,s>itm of llw shore line >}ould be considered

in planning [tlttlre development of shore areas. If permanem l)/lildings are

erected too close to tt(, ocea, expensive protractive lllPaslll’e5 will be re(limited
sooner or later. Areas itdica(’d i thi report as having history of aceretio

should receive more favorable c(msiderati(m ia planning ftlturo devclopment than

those having a history of erosion.

79. Consideration of the history of inlets through lhe barrier beach
leads to the conclusions that:

(a) Existin inlets will t)e ulablo in he ftture as Chev trove l)etm in the past:
(b) Stabilizatiot of thes(, ilcls caniol be ettecled al r,asonable cost;

(c) New inlels will of)e, micra(*, and eventually close. Th( only measures

considered by the I{oard ! be praclicable in effe(:lilK partial conlrol of inlet

changes eomirise lle construcli,, of dmies to prev,nl breaehinK al ]ow sections

where lew inlets are ot desired, amt dry excavatio al low ectiots o facilitate

breaching during storms where inleis are desired.

80. The areas for which prote(’tiw" measures may be justitied at
this time are Fort 51aeon Point at the east end of Atlantic Beach, and
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Wrightsville Beach. The Board concludes that the following actions
should be taken with respect to these localit,ies:

(a) Atlantic Ba(,. If the State conider stabilization of the For Macon
State Park Beach essetial, it should initiate a new cooperative study with a view
to securing a definile t)lan of improvement with economic analysis based on new
survey dala:

(b) Wrilht,rillc Beach.It is essential tha* exislin groin be maintained and
the artificial fill be replenished periodically. Repairs of the roins should
initiated promptly, l{eplenishment of arlificial fill can be cffected by placement
of fill by hydraulic dredge. Closure of Moore Inlet wotfld be b(’nficial to lhe-
beach in lessening tim frequeucy and volume of arlificial nourishment. A &qer-
ruination of the c(mdili()n of the offshore bottom should be nlade to ascel’taii the
necessity uf addilioml fill around the ends of the gr)ins. The north hor,
Masonboro inlet *houid be stabilized by revetment.

81. The application for this eOOl)erative stu(lv did not call for
estima*es of costs and benefits. It has not 1),e deem(*(1 l)ropev
increase the expense to the al)pli(’ant for the purpose of obtaining
economic data nol desired I)y it. In the absence of su(’h data. no
statement can be made as to what I)ut)lic interest, other than Federal,
is involved in the proposed improvements. It is the ot)inion of the
Board that under existing law no F(,deral interest is involved in the
proposed in)l)rovements. In accordance with the desires of the
cooperating agency stated in l)tragrat)h 2. the SCOl)( of the Mudy was
not increased to provide for (l(,termination of possible FederM aid
accordance with the provisions of Public Law 727, Nevemv-ninth
Congress, which was approv(,(l after the, study was initiated.
ingly, the Board is unable to s(at(, ils opinion as to the a(Ivisnbility
of adopting a Federal project for participation in the first cost of
protective works, or whtt share, if nny, of the expense of such works
should be borne by the United Stn.tes. if ad(lilionsl cooperative
studies of localities on the North Carolina coast nre arranged, ihey
will in(qude the det:ermination of possible Federal aid under Public
Law 727, Seventy-ninth Congress.
For the Board:

C. L. HALL,

Se i(,r Mmber.

At. the time of adot)tion of this rel)OVt the Illellll)eFs of lhe Board
were: Col. C. L. Hall, Cm’l)S of Engineers, senior member; Col. L. H.
Hewitt, Corps of Engineers; Col. H. l). Vogel, (’ori)s of Engineers;
Lt. Col. W. B. Gtelzenmuller, Corps of Gngim,evs, assistant resident
member; Richard K. Hale, Commonwealth of Nla.ssachusetts; klof
rough P. O’rien, State of California: Thorndik(, :ville State of
New York.
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XXIV. Shoals offshore at Cape I,ookout.
XXV. Comparison of shore-line and offshore conditions (6-foot curve) at

Cape Fear, N. C.
XXVI. Comparison of shore-line and offshore eodilions (12-foot curve} at

Cape Fear, N. C.
XXVII. Comparison of shore-line and offshore conditions (1S-foot curve) at

Cape Fear, N. C.
XXVIII. Comparative profiles offshore.



NORTH CAROLINA SHORE L1NIi, BEACH EROSION STUDY

FI(;UtlES

(Only figs. 5, and g t)rited)

I. Oregon, New, and Beaufort Inlets, N. C.
2. Wrightsville Beach, N. C.
3. Car)lina Beach, N. C.
4. Fort Fisher, N. C.
5. Erosion at Fort Fisher, N. (I.
6. Erosion near Kure Beach, N. C.
7. Effects of sand fences.
8. Groins Wrightsville Beach, N. C.
9. Intake streture, l(re Beach, N. C.
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10 APRIL 1947 EROSION NEAR

Erosion
South of

Kure Beach

KURE BEACH, N. C. FIGURE 6 9 OCTOBER 1946

Groin at North End of Beach

GROINS--WRIGHTSVILLE BEACH, N. C. FIGURE 8



APPENDIX D
TABI.E 1.---5;tore-h:ne changes along nbrol,’en reaches of the coast

feet chtlllEe in feet
Location

Num- Period Dales of
ber of in Remarks

lllilO NO. miles yetrs
stlrveys

Acere- Ero- Aecre- Ero-
tion sion tion

4 67 1851925 El9 3.56
4-32 1857 Only survey.

3-34 67 1848 1915 63 1.94

34-43 65. 1841915 312 4. 78

43-45 64 1851-1915 .._: 131 2.05
46 64 15i 1915 10 15

455 66 1841915 249 3.77

559 1841915 Oregon hfiet.

52 65 1852-1917 148 2.24

624 65 1852-1917 -id i. 90
9 1852-1917 New Inh,L

674 65 1852-1917 395 6. O7

775 65 1852-1917 119 1.84
777 65 1852 1917 _1 118 ,_ 1.1

77-89 12 65 1852 1917 379’ 5,83

8 65 1852 1917 15 23

1102 1860-1917

11124.. 50 186(19D 171 3.4
124-125 6.t 1852-1916 7 36

12127 64 lg52-1916 353 51

127-130 1852-1916 Ocracoke [nhq,

413139 50 1866 1916 12
13142 50 1866-1916 91 2

Sand Inlet.
144-148 71/ 1866 1936 ’302

14157.. 7(I 1866 1936 8b
157-158 186(1936 Only

I-159 70 186(%1936 241 44

1-1 70 166- 1936 :’ .54

1-171 60 1853-1913 354 6. 2i

g-lT1 ) 59 131 22

171-I79 18-I913 .. Cape Lookoul,

18lN 62 1851 1913 15 ,24

1811 1851-1913 Bekufort Inhq.

1191 79 1854-1933 14
191-1._ 79 154-1933 70
193- 66 1857-1933 77 I. 14
213 13 62 1871-1933 165 2.66
213-216_

1 6i
1871-1933 Bogtle Inlet.

217-219 1872 1933 Bear lnht.
21221 61 1872-1933 62 1, 02

221--222 1872 1933 Brown’ Inlet.
222-223 61 1872-1933 47 .7

Y-228 61 1872-1933 67 1.10
228-230 1856 1933 New Rivet Inlet.
242 12 77 1851933 100 1.31
2-244___ 75 1858-1933 125 1.66
2246 75 1858-1933 36 ,4

24&247 75 1858-1933 40 .53
7-8 75 1858 I933 25 33
24249 75 1858-1933 31 41

251 1858-1933 Ne Topsail Inlet.
251-252 75 Ig58 1933
252-253 1858-1933
253-254 75 1858 1933
254-256___ 76 1857-1933
256-257 1857- 1933
257-2fi0 76 1857-1933
]0-281 I857 1933
61-262 76 1857 1933

Measured from Virgitlia State line.

669 8. 92
I)hl Toiisail Inlet.

ii6
i4q 1.65

’_ Rich Inlet.
409 5.38

31
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TABLE l.--Shore-line changes along .nbroken reaches of the coasl--Co1tinued

Net change ill Average annual

Location Nnm- Period
feet

her of in DatesoI
nlile No. miles surveys Remarks

Acere- Ero- acere- Ero-
lion sign tion sign

262-264_. 1857-1933
1857-1934264-265 77
1857-1934265-266

26(268 77 1857-1934
268-272 77 1857-1934
272-275 77 1857 1934
27,%282 77 1857 1934

171-282 83 70.

282-29S _’ 1852-1934
298-309 11 82 1852-1934
309311 18541-1933
311-316 76 1857-1933
316-318 74 1859-1933
318-319__. 1859-1933
319-320 4 1859-1933
320-323 74 1859-1933
323-324 lO 1924-34
324-325_ 1924-34

326-327 1872-1934
327-328 1872-1934

282 328.

Barren and Moore Inlets.
44 .57

Masonboro Inh,t.
149 1.94

107 1.39
s2

-iO
1,06

_.}._

43 52

Cape Fear.
189 2, 31

Lockwoods Folly

i777 ii7Z77 3.5s
82

201 7iii 2]}1/2
Shallottelnlet.

355 79
45 4.50

fubbs Inlet.

Mad Inlet.

25 72.3 196 i- 2.71

Measured from Viruinia State line.

TABLE 2. Comparalil’e conditions of inlets on North Carolina coast

O indicates open; C, closed; not given

[Table originally given in Annual Report of Chief of Engineers for 18761

Condition sllown by mall of

Name

Currituek
New Cnrrituek C
Caffeys O
ltoanoke 0
Oregon 0

Ne, (I)are (’t icy) C

ChickiI oke

tfatteras
Oeraeoke

Whalebone

Normans (Sand)
Drum

Cedar
The l)rain (Lookout

Bight/.
Beaufort

C O 0 0

0 O O O

C C C
o 0 0 0

O O O O O
O O O O O

O C C
0 C

C C C

t) 0 O O O

Remarks

Closed in 1828.

Known New 18.’18;
Hatorask in 1590; Guilt
in 1775 and (]ant in 1;95,

Closed in January 1922.
Artifieally reopened in 1924
but closed immediately.
Reopened by storm ill
March 1932. Now closed
(19471.

Known Chiekinoekeonli-
ock in 1775.

Known Wokoken in 159(t;
Okeracock in 1738 and

Oeeaeoek in 1775.

Reopened by storm in Sep-
tember 1933.

Known Core Sound
7118, and 1738, 1775.

TABLE 2.--Comparath’e conditions of inl(ls North Carohm coast--Cottinued

Coodition shown hy map of

F: Remarks

Bear
Browns
Little
New River
Stunlp
New Topsail
Old Topsail

Queen (Mason)
Barren (Moore).
Sandy
Bread

Masonboro

New (Cape Fear)

Corncake
Cape Fear River
Loekwoods Folly
Mary
Bacon
Shallotte
Tubs
Mad
Little River

()

o
o
()

O
O
O
O
o
[)
C
O
C
O

o

0 () 0
0 0 0
o O

o C
0 0 ()
0 0 C
0 /3 0
O o C
o O O
C (" ()
O O O

C O
O 0
O O C
O O O

(’ O O

O Known Boug in 173S.
O
O
C
o
C
o
o Known Sandy in 1738.
O Known Reach in 1738.
O Open in 1868.
0
(’ Opelt in 1871.
C
C
O

(-

Known (’ahbage in 1738
:rod 1775.

Open in 1774 according to
map 0f ,lohn Collet and in
18116 according to map of
Colv & Price. Clod m
1876 by CoL Craihill, C. E.

Inlet

Oregon
New
Hatteras
Ocracoke
Drum
Beaufort
Bogue
Bear
Browns
New B iver_
New Topsail
Old Topsail
Rich
Mason
Moore
Masonboro
Loekwoods Folly
Bacon
Shallotte
Mad ’_

Average

Dis-
Cance

i(miles)

66
65

64
70

62
6t
61
77 2
75
75
76
76

77
77
74

61

67.5 39

TALE 3.--lnlet changes

Area
change
(acres)

--89
--132.0
--43.5
+206
--52.4
200,

--1.9
+211

1.9
--27.5
+43.5
129
+48.3
--40
--47.5
--28.3
+6,
+6,
+52.6
--606

Area of accretion erosion along section of shore considered to be affected by inlet.
Open and closed several times.
Closed in survey of 1866.
Barrier between Old and New Topsail.
Inlet has broken leaving two high water islands.
Barren Inlet dosed and Mason and Monre opened between surveys.
Closed in latest survey.
Closed in earliest survey.
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