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· . fN.l:ROQUCTlON ·· 

Barrier islands along:the Texas Ooas.tal Zone awp~rt .ot a 
'.complex and dynamic, .system r-e'pr.es.ented ·bY many disiimrt 
yet interrelated {;!mr~ronmerrts af'facted .. by .a <varietY. of 

· natural processes,. elima~jc c&nditions, and human ~rtvHfos. · · 
Because of the i.ncrel!$ing realization tha.t isl~rid re$oqtces 
are- e.xtremely i'mportant both as natoflll s-tst.eitlf'arid. as . 
valuable re.creational areas, the necessity o'f ·understan.drng 
their complexities an!lhhow roan and his activitieS'fnteract 
with them becomes more and more urgent. 

Mustang and Padre Islands: aw ba.rcrJe.r isJar1d·s> l<;>~ate'd 
~Jeng the southern p~ftion ·of the Texas Gulf .$oast;. The 
islands ·are bound bY"the wat,ers Qf :Corpus Chri~ti . Bay:: an,d 
Laguna Madre to the" west and northwest and' by· the '.·~alf. 
of Mexico to the: east ~nd seuthe.ast The ar.ea1encq1¥1pa:Ss.ed 
by this. ·investigation. lnclude~ all Of Mllstanigr lsfand/ <the 
r:io~thern tip ot Padre Island, ·and ad-jace:nf :bay.:and~la'goon 
enviromnents-a totai area' .. of j!pproximateJ:v '' sq§quare 
miles, all of which is ,within NU-ec~s County tfrg,.1')_; The 
'northern boundary ·of, the- study area 'is definecl bY,,.the 
CO:r;puS: Christi Ship .. ,Chanr1~i., and '·Aransas Pass> artcf .the.' 
soutl)ern boundary is, defiMd· partly ·by the, NIJ~Ges~Kl~betg 
Co1.1ntV line, The distance bezy.,een these :tWo defining liAes 
is approximately 2.1 nli1~$· The:Corp_us Chr.isti 6a¥ ~~Qf~Jirie 
and the- lnrracoastal: Waterway m:ark the l!!n.dward mif.rgi.n 
ot tl\le study ar.ea. A prornine~t featurce along :ti\a ·f>av 

. ·.shor,el~ne of Mustang l~lana ;is Shamrock Island; a r:ecuf.ved 
spit · e~tending southwest~Etrd i,nto Corpus,. Ctjristi .~:Bay 
(fig. 1 ). . . .. 

Natural featur-es. on · and neat M'us.~ang and-north fladre 
Islands .include beaches, vegetated -dunes and ·bar-r.iet flats, 
active. dunes and biowouts:, tidal flats, ;storm·wash;over · 
ar~as, marshes, rnarine ·graSs-flats,. and hayi·margin :5a_rtd$ '.and 
shoals. The .general rel·ationships of these. ,iyaturai;·.environ• 
ments w~th respect.to ea~h other and with respect to 'Gulf 
and bay waters are depicted: in· figures. 2 and 3. The isfa:Od 
en~ironments are affected by a variety of natural ':active 
processes and hazards, including waves. and longshote 
currents, tidai currents, eolian· pr0cesses, tropical sto~ms· 

This re.part, whieh , foc.1.1s-es on ·.a ,, 2Q·rt;lif~ , - :~jttS-6l _J· ·: ,.::. 

barrier islands ·alor:tg :th.ii- ·TeMas,c~s-t, tlieath~ ...... ,·<i~t.1li,¢t;i1 /' . . 
of tf:ie is(an<;ts it'l.tf\JCltng l'an<l an:d '.water"r~$.9:~ree~~>acri V.~ ·,.. ~: · ·• . 
process~~ arrd · trat~rai:: h.a~ardi-r flfat6i\i:cal · cbatr~ei;~Jii~:t.a:t;u.ilai : . ·· - '· " · "' 
envfrpnfn9At$, h($tOl'iCal'chit'\:ge~ ifl .. QtiJf.iii'\tj- ba·y. :Sh~_rfj!ifr.i~s:; '' I 

an:d the impor(an.c.e .. i.iffore~i$1~nd' (turies:~:·A ¢'oiTiP'~h~h'$1ve-- .,, · · 
under$tandln-g ··at theS.e- fopic~ ·ts ·iriil°t>:ortarit be~~Jsife~s~~~ .· · . ' ·· 

. . . . ~ ' ' ·, • ·.· ,, 

tiall:y the.~ :!JGlvefn ·th~ paturat eap.a:bility a9Jf li'~i:t~~i;ons'.:.~f .. ' .. 
ba·rrler .islands-to supgd.rt ptociv.ct'ive.,Jl:iti.rre ·d~,va(~brerit-~ : ~-

,,: 

-.· .. 

and hurridane-s, aq(t subsideric;~ .. and :S:e'aMv.~l ·ri;$~~ : ~ "; ··. . . ,. 
Major oul<igrat f~r~-t1;1r,es err ... Mus~an,g ar:ftil~JnJ)rffl '::e~Jilr-ii · /. · ~ 

Island~ ioc:tut{e th.e· .small .. :c~.mTtlur\itY: 0f ' .P.qr,t;i; '~i~6~~$· ; -:":··::'. ... :· · 
iQcated on r:i:otJ:h, ,~:Ystahg fsland I.in~. a~ ~~~q~~j)~( l~:~~t&S'. :>);?' 
muaity.· qeve·loprnent Qn · ni;!rth· · Pl'!~t.e~ l~la1:1.de/ . .. . t~qe·~~ .... . ::·. · . 
tional areas . .fnckfde: Mt1stan'9 . l.$1111<1.tk StS:te,: P,~tke:~:'. 6.Jue~$ ,, . :: : 
eoaotY • Parlt"Packe.~.Y : Chann-ei-P.ar.~;:.aiid·1=i'oWAta!'is~~~ P~d<\· : . .. · ,: 
Water exi=h:lin.ge Pass, , caHEi'.c!i :the. ·.f IS.h; PBS$ ,_(j)_L,n.,'. •. ~oh.n°e~t$~) ,,:; . . 
Coii'Ptls,_ ctn~rs·~j~ e~av v-J:itti ·-tlie.~aijJ f:.fta .tf.le v·icilltiYfQf~:Muai~ti,:g .. ;.·· · ·" 
Island State .P.~r.k: Ac.cess ··jq: ., the:::~isfan,ds is: 'P,ri':>\(,t~if ~¥ ' · .. ·' 

· ferrle:s 01?,ennihg ~Cr()S$ the''C,orp'l.i.s Cl'li'i~t[ -,$~.!,p•{(\)fla.i'll:h:'et·? ·'.. : 
. near Por:t ·:Aransas and by -ttie.;Johti F. K1mne~~~,~~ewa,y ·. > 

· that connects th~ chy of Corpus-Chr:l'5ti andilii'e.'m~Jnl~t;ld.' : 
te ncmtt .-Padr~ · i·sl ·ar:id~ · Pa~k ,-R~ad. $3.· ~~i~i)tl~·::~tiff~i-,jh:tfrib . . · 
length .·of- · !\ilustarig :1:slti~cl· '. ~onrfe.¢:tlh1i .nor.tfi1'f:tau:(~:;: bt.ati':d :: 

· wi~h P:ort· Aratisas.· PupHc'. acces:S~, t"o. ;ftj_~ · ;qurf/~~fbfi.'.•i~ ;-. · 
· provid~.d· qy thi~ n'igtiway; ~od:Ne~·i2t11ar t.e~ffif$ :1s,P.r~e.~tlv 
, permltte<:f ah~n:g the entire ~treidtr:Qf.'.P,~Eich'. ·;' '· , ·;~ . • ·.:- . .• . . · 
· Mustang and north' ;Padre\l:iJ.~n~s -.1ie-' wlt~.it\;~~,i~i:i ·rn.~ifo> .:· 
,area termed ,dry aubbumkl: qy'Tho.rnth.wait'e:. 1~$.4$.~, Miiara/ , ·· 
annual l<J.reci,pi1:atitm r,ar\ges.: 'be.tw~i<l.- ~Q ~nd;'~2~;in.dnJiSf.:P.~l,: ·· · . : 
. year; and . mean afl;nlJ~l -~vapeyj-.atidfi avera~: 'h.ear>aailat;be~s~ -; , :, 
per year (Carr,. 19S7i Arbfrigas~ ~and:. <¥th~r~/ ,,} $'(ff.J:" :, ,_. · 
Droughts are .not' avrcomrnon;: ~i('ld~ RlJ!•/'~ai{. e.~~em,~lY.:;' · 
irnpcirtant .,r01e. -1n, shapfo-g '•and maaiM.na,: ~K~ro~~ 
inents. Or-lshore ·s.ol!tl'\eartJ?rJy.;_winds pr-avail. . : . .'.i:f.i~t.:{lf . . 
the year but are rep\aced j')eriodfoaHy bY· -Sttbl)g iind · " ·" · 
cfominaM north winds asspciat-ed with frQntal ~p~sa_ge:~ 
during winter .months. · · ·· · · ·. ' 
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Figure 1, Locallty map of Mustang and nort.h Padre Isl.ands. 
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Figur.e 2. ·.Generalize9. .diagram of barrier islands atoog·the Texas coast 
{Modified fro(Tl Scott and others, 1964.) 

Figure_ 3. Genera·Hzed diirgram of barrier island l1md and water resource units. 
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OEL.INEATION.OF>,LANO AND WATER;1ftES~LJRCES . . ' :\~ .. ;, -~~ >!'· . '. V·;~' .. 
In 1969; the Bure-au of Eoohomic· Geology. ,began a A land,resoutce µnit, su·ch .. i:is-the .washoVet.·s~tl!IJ;:Df.a\4'. 6e: 

comprehensive inventery of the Te~.cas .Caa.stal zo:ne {F.isher: recogni?ed and; rylaPR,~d by_ a~riai· phot6grap~ioiA~:r"'?.t6~f 
and others, 1972; Brown and others, 197.6), Expetienµe and tlon. Criteri·a .. ·ma'f incl,ude fl.) absel"lce olptotec,tlv.E)-··fdre• 
knowledge gained fron:i. the .. Coastal Zorie project provided isl.and dunes gulfward ' ·of the. ~an~· ar;ea., (:ihj~~~rai,ly' tiat , ., 
the foundation from which the concept of resour.ce topography with low efevati6.ns; :f3J wa:re:r ·,· ~i)Ji(d'e.~·-.·. jfi: ::. 
capability was developed. The concept evol.ved from the s~oui'ed chanoels, (.4) absence of bc:rrrier.-flil'ttliege;'t<ftf,op; .a)rd': 
.realizatlbn that ( 1) productive util.izatiori of lamif.and water (5) presence o:f scatt~red; marsh P.i·arrts ard l~~ara,l~~fmais:; . , . , 
resources can be maximized and environmental problems Recognition of these criteria. oetps p-onfif.rh tl:ie-;prQl\1jib.ilrWi ' ~, 
minimized if ut!lizati6n of . tes'Ou~ces ..... land~.- wate-r, and that the .. cir.ea links. t1utf and; bay ;io/ate~~ ct~tilf1h~te~mi; . / 
biota-is consistent ·:with their natural capabilities and Aerial photographic lnterp,retc:'ttions,_'. suppoi:te~.:~by . ~fielif •· . 
. limitations and (2) capabilities and lintitati0ns::deperic;I on cibse.rilation$, :published studies arid. m:aps, . ·ati~~;ht~toriCaf.;;-
(a) the physical, chemical, .and biological properties and records aid .in .accurately deter mining fi rst,drd~r- - ~liiyitor1/ · · 
active ·processes. that:characteri.ze: the resources, a$ well as mental .factors.. · . · .... · . · 
(bt the kinds and lnte~sities of resource use. ·. · Land- and water--t'e$ource: uni.rs:-perivJi9 .:t,:iy.,;tf* :'tY:Pe:qf . · · · 

As originally detrned by Brow.n and otner.s .. (.1971), · first-ord.er. envir:0nl;11lett1at a~aty.$j:S' .in~Y ;b°d-.;q1i~sit)~d_::J~t~ : . 
resouree·capabilitY ·units ar.e environmental entities~iand, (1) pbysical !,!nits faepl·ogic s:ti bstra't~:ahd s9i{,..uni~)~:w~:ef.f,l{ · · 
water-, area of active process, qr biota-defined in terms of. . .Rhysi'Ca_I .Pr~p~rties ar~ · _of pr-i~afY·:i!1'.por~~O,;~~Y:;!1~~:;~1~p'· -::·:·. 
the nature and degree ·of activity or use.- they .can ,sustain .hydrolog1.c .uruts where ~1gh ~rrneabd:1~·1es -:,e'f.IMJ1J1~--aq:u1fer . <-. 
without losing an ac¢eptable level of erivitqiimer:ital qual,ity. recharge-; ,.(3) process. units such;.as -beact:ie-s:; W-ii~Mov~r ar,~as, ... c • · 

-Altho:ugh the definiti()n in theory is sound, practical ftoodplaios, and , .active dunes where active-', phys~af ~jo~ " 
applicatfon· of the concept ·bf resource · capahility ~.ifirst cesses ar~ -of first:0rder. significan~ed4fbi~~hY,si~~ l5 .un.i1tS:: . 
requires delineati-on of land and water resou r.ce tin its on the .. such as vegetated f0~e~l~larid ~unes: ,Wher~ ptw~t<;~.G:cr:ra~a;?,;~,·: · · · 
basis of distinctive charaoteris.tics that can be identified and teris.tfo~· soch as tieight, loq1ti9n,,_c_ontinuj:jy ;--a . ~rati;~n: ,. . 
mapped. · stabilizati.pn 'are :of pri'mary ·'impprtaMe; :.(SJ bf ~ µr,:J~· i , . · 

Thus, a modified .de-fin•tiQn was proposed by St: Clair such as grassfl.a:ts anchsalt marshes wb~l;e.biol<r)gi li~ti:'ti\tlfy.1$::, 
and others (1975)i . Jarid· .·· and W!J.teMesource Units the dominaht·fact9r; and (6) m;ar'Mnade:Ul'llts SUCjJ,;.gl(spdft; ,· · ·! 

(resouree•oapabllitv ur.rits) .are mappable entitfes, ''6fther . made land, -and . ~fredQed channel~,whereJ\um~~;:a'iitT,11HY:. f\a.~: . '· 
natural or man-mad~. that are defined by · the physfoal, resulted in important envirohm:ent:al niodif\cati6ri.. \ : · · 
chemical, and blologfoal charac~eristics or prqc;:esses Wh'i.ch Evaluation. of natlilral~resol:irce 1.rnits · also ·deP~~as. ,ot:i . 
goverl"I the type and degree of use that is consistent.both · response to" vadou~ types and lnten~ities of, a-0-tiwltl~~·tb~t 
with their natural quality and productive utilitati~n. - .. occur. on th!l land and in ·or· on the: W.atei; '.Pte~~r:if'.~~ii 

Units are established by rec·ogriizing elemen'ts of first- anticipated I.and and Water :uses are- - ~l:lrled; .:biJf ;d~rtafij. 
order environmental -significance (Brown and others, .1971 f. activities serve as examples. · These. i,!re.'. ( ll .sotid >;lf(ni.\l{q~1!'.:I 
F irst·order elements . are those phys'ical , biological~ waste · disP.,osal i (2) channeli·i.hg,. di'tchif\g, · : ~n;~'~I~~~i~irJ.9~· 
chemical, and/or aetive-proeess elements that ar.e of pri- (3) constrt1cting of bui·ldings·, highways, ligH~'; arrd· p~avy· 
mary significance in affecting current and potential I-and industr.y, jrftthis, groins, J>iers, and seawallsn4) e.~~Jf&C.'tt,tjg :. ,.; 
use. surface arid subsurface raw materiais; (5) filling,, and ,hind.:· ,. 

As a simplified e-xam.ple of how these first-order ele· reclamation; (6) devegetating <Jnd othtfr , -aitera,tion" ot .. '' 
ments are recognized; .as'sume that highly permeable sand natural flora; ·{7) farmi.n.g and grazing; (8) use--o'f, he.r'tfrcJdt¥s, • · 
has been mapped at the, surface -in two different areas along pesticides, and insecticides; and (.9) inipoohdih'~ · surface. 
the Coastal Zone. One area is on the mainland where the water for future ·u.se ot storage of. Wastes. TilJJ$,.tlt~ naturai: .· 
sand, a .Pleistocene distributary channel sand, is penetrated charac.t.eristicS° and carrying ca.paci-tles of differ~nt1iteas · a.re 
by water wells that produce fresh ·water from the' shcillow related to· the kinds and rat.es of a,C,tiVlties t·h~t:~h~y: tii-ay·be 
fresh-water aquifer for domestic and irrigation purposes. cal·led on to suppo.rt. · . · · · 

· Because the substrate· is higM¥ permeable sand, it allows . The concept of biotl')pe~ i·s an .old cof:icept 'i~.~H;;,~'!l :first. 
rapid infiltration of rainwater which recharges. the shallow adopted for use in :Te~as· by. 0-P,Pe'i\hei:l)llll\~a~lf,i'l:'fo:Pdoti · · · 
aquifer. Of fi rst· order"si·gnificanc.e are (1) the high petme.· (1972) as a way "c~f presen:t::ing the ;a~sthetid; bJoJogi¢; .a·dtJ • .:''· 
ability of the unit and (2) the fact that the unh s-erv:es as-a physiographj.c conditiqns that resul t . natut~HY.; a~: '.uri~it 
recharge zone and local aquifer. The mapped 'uni.t would be man's influence in tha· Co.a.stl!I Zohe,<A'biotopii fs'~ettfr~ct.~as. '' : ' 
Classified as a geohydrol0gic .unit and called a recharge ~and . a biological assemblage th.at . occu.rs. · wltliin :.at;l::: <1re-a ':ef · , · 

Assume that the sec.ond area ·of highly permeable •sand uni form environmental conditions {K~e61e/;·:'.;< ;,;96ti: . 
comp:oses part of a barrie"r · island which is commoaly AlthOugh the ~bil:l.logi.cal envir~nm~rit may.:~p~at!dfv~i'S:e · 
washed over by storm· waters. In this case, the .mappabfe and wi·thout pa~e~n, the.re are recogniia·lii.i;;~~r;~IQ~i~al> 
washover sand unit would be classified on the basis of its asseml;>l.ages ; that have: -S.onre degree 0fr~latf«?i:i~hf:P,·) ii1!¥theJt · 
storm•washover _potential which is considered . to be the comPOsition. Included Within the. cori:c~p:( i.s' t'~;i:l-J~).1~;atfl,)I} ' .·' ; 
overriding environmental factor governing use o'f this -area; ~hat biol·ogic'al ass~inblage_s, particularly pJant:iiS~~mt>iag:e.s; ·· .. -
the highly permeable nature of the sand is of secondary can occ1:.1ras ci- n'atur~I s~ccessfori of communi,tl~swithinthe 
importance in this case. The mapped. area is. classified as a given set of env.ironinental conditions (Alle.e:am;I &F:nnid:r;, : · - · 
process unit known as' a' storm-washover area. 1951). · · 
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Bloto{)eS: provide a fl·exlbl'e ,-basis. for"'ev~l;t::iating and . 
comparing ·erwir:o.nment.al, setting$ of any l'ocality. A lis.t of 
applicabte· biotopes w1th their deS:cri'ptiens. c~n·be .Ji>re,sented 
in terms ... of or.igina:I distribution, biotdpe chan!ies, and 
postchal'lge·p·i~tilres. From this, · 5pe~ies~oo·mposi'tions and 

~ .··'. 

the resPonses.,,of. the ?lfari~Cls :dtgan.isn\"S'Car{Ji.eide:ter.tni ned, 
As suoh:, the bioto@e · t':('.ini,:e.Pt proltldes .ii:~et~ahrst'n to 
assess ttre .. m.agnitQde·: ot rnany .'enviro11rne.1hal\6b:a~ges and 
the extent tQ which • u'se changes· wlftt ·~·.i'.tel•{fi:y .. th~ 
biologlc~l·a.ssemblages In the'.Ci:r~stai ZQbe~ : . ·; ·": · ·. · 

' ' .. . ..... 

.';.> .... 

l:AND<ANDWATERRS:so.uRCESOF MUSTANGA'NDNORTH'.PADRE ·r.SLA~os' 
Land and water . resqurces' of Mustang and north Paore 

Islands were ·n:iai:>P,ei:i Jo:in.,IY: ·by personrie1: from' the B.ur.eau 
of Economic Geql6gy · a~d ~he Marine Sc'feMe Labarat9ry 
at Port .Ar:ans·as'.1.by corrrbfni'ng the concepts of resour.ce 
capabiHty (Browh; .and oth.ers, 1.97'1') or la.nd- a~d vv:ater­
resource units (S't: Cl·aii and others, 19;15) :and biotopes 
(Oppenheimer ·aii:d Gordon, 1'972} tel pto'cluce a singl'e"map 
(see aceampS'FIY'i'ng Larrd i;ind:Water Res"Cl\.li":ri'es Maji) (i:IL 1 )). 
Land· .and Water.-resource units were idel'!tlf.ied and ·mapped 
on bl11c1<-and·wh1te aerfal photographs ts.Cate.approximately 
1:25,000; 'taken, in Junec, 1974) pr.ovcid~d ·0by the ·Ger,ieral 
Land Office of. T~xa's. Bowndar.ies oJ :mapped.: uni ts were 
transferred: frorri .. photograph$: .to a . bas.e map prepared by 
the c.art99raphi'e 'staff of the"eiuteau .of ,:Scor:romic Geology 
from U.S. GeoFogical S.1,1rvey to.pographic tnaps· (scale 
1 :24,000J. 

Procedures· lils.ed in mapping 1.ani;:I :al',l,d wat~r · resources 

~·· 

were patterned afte·r' thos.e 'established by,.-tpe".;B1U'e'au .of 
Economic Geology · If'\ tf,ie Envlronm.entar:Ge.!'11c)gic Atfases · 
of tne Texas C<'.last:al ,zone (Fishe11.and 6tfi~'is ;'~1!1?~~ .. ij1'6wn 
and others-, 1976h These 'Ptii'lcipies · irteli:ld~(~f'l f~xte'n~hie 
aer-f.a l P.hdtogr-a'phic· in'ter,pre:tat.il)h;',''\(il·ff-eld :;, cl1ecks, 
(3} aer'lal recorrnais.sance; ·and ,f4)utiliza"tl6n'·bdf-p.ubli.stied 
data. To support .mappin~ of the ·1'1n'd andWater,.t e$'qurees, 
the Marine Science Li!bor,atory :asseo:iblM a ~ollection .,of 
several hundred. low-l.evel, · oblique 35 mm ... (pho'.t0graphs·, 
both color and infrared UR). ln"add j.tion.;lto~~9f~ phiisto­
graphs, aerial photographs rai'igir:ig in data ~r.Cirl:t .,:1.938. to . 
1970 which 'Were .. collected by the .auteaoA oi:· h~st~tical " 
·monitoring were studied .to hefp ·de.fi.M· ~tie ari:!al e~tent of 
some resources. Tties~ older, pl;iotograph~ . wertr P:ar,tibuJarly 
use.ful in i.cle.ntifying dredged,;cna.nne1s·~n,11f.sh~~'. of.~i:sP6~~d 
spoil. · , ' , 

In .ar.eas where ,..ai\CQnf!lct b,etween ttie·~ po,rnc~pts oi 

'. 'f 

ta~ll! :f: Ar-e11.I extent an" · per,centa.ge of total land and water resautoe·S', Mustang,and no.rth. . Padr-e 
Islands f.1974). * · · · · , . 

4 

Land· and .Water Resources 

ijf!;ach, coppice·m0unds; and wind·~hadow dunes 
Vegetated fore-island and back·islar.id dunes 
\/ege:t-ated barrier fl:ats 
Active dunes ·and sand.blowouts 
Wasliover areas 
Wlnd·tfd'al, tidal, and sh al.low sl.lbllqueQus flats 

sand flats 
algal .flats 

. , . sait marsh . 
S:alt·marshes....Spa11ina alterJJif/ora dominant 
.sa'r:i; marshes-Spart/na attemiilora sparse or absent 
Grassflats 
Local sand oeache.s and shell be.tins 
6ci.y-margin sand and shoals 

: , Subaerlal' spr>il and ma~e land • 
. · So!;5i!queous..sp·o11· 

· Navigatlon cham1els and permanent surface-water bodies 
(D.o~ hot i.nc.lude Corpus C'hri.sti S:ay; I ntracoastal 
Waterway, or Corpus Christi ·Ship Channel.) 

' . 

TOTAL 

Area taeresl. 

614 
1,502 
8,689. 

596 
1,532 

2,656 
2,05'6 

95 
178 

l ,812 
6,034. 

_, 54 
871 

3,7'60 
888 
816 

32,053 

,1.g· 
4.7 

26.S 
1;9 
4.8 

8.3 
~A 
0.3 
o.s · 
5:7' 

1.8.a 
·0.2 
2.7 

11.7 
2.8 
2.5 

"Areas were calculated on the Land and Water Resource Map (scale = ·1 : 24 ,000)' by' usln!l a square·-c-aunt ·: 
ftl'ethod; smallest sql,lares used were equivalent to 0.23 acres. 
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resource capability an~ bi<;1topes :Srose, the t.illi-t of·primar.y 
envl.rontnental signifit'ance t-Ook precedenee·over .the o~e .of 
secondary · importanc:ei For. example, ·in~. at,e~s: wh:er!f: the 
resource capability cJ,assif.icirti.on: inditate(t a, sl orm.¥.Wash,- .· .. 
o~er, this classiflc~frdrn~vetrode t he biots'(iie. cie~igMtit>n ~f' ·. · 
~nd fl.at and, in some:area~. salt mar.sh'. k1 othetar(?a~; the 
l:iiotope designatiOn . i:>t salt ' marsh (other ,1fiar1<Sp<1ttin11 
alternlflora) tool< pr·e:cedence ov'er the resou~ce mipabilfty 
. designation of loGal $a'nd b1t&ehes <ind sbell berms. · · ·· 

Land- and water-r-e'So1:.1ree units are identified, do the.·maf;> 
·. by a d.lstinct shade or pat~er..n. In th,e ·C'a$e of the· resource 

urii:t-wind-tidlil, tidal, ·and sh.all.ow subaqueous: t(~t~Hne. 
patter.ns were employed·:tq. designate thQse· ar.e·~~ Wh!!M'the 
bioto'pes....,algal flats and s.al't: marsh (exCtud'i:ng $pa.rtina .· 
alterm:flora)- were pi'esent on wind-tidal fclats, The.· remain~ 
ing area on these ,,flatS ~those with no· Hoe ,pattern) 

. corresponds to a sand~flat bi•otope. 
Six'te.en dfstinct .fond- ·ilnd water-resoµr>ce units were 

io~ntlfi0tl and mapped, ancLthe areal exttint-·<1l ' each ·was· 
deter.mined (pl. 1; tabte 1)..'Tlie fol·lowlng discuSS:iori 'treats 
e.aeh fe:s-6.tirce unft tn tet:ms of (l) a ·general ·defi.nitio'n,' 
.(2,) phy,&i'cal characterisilcs:such as areal extent 'and dtstrfbu­
ti.on, topography, afid·egmpos~tlon, (3) nab.Ir.-alattive; pfi:ysi• 
cal · .processes that affect , die unit, (4):typical ve..9E!t'iition 
an.d/or:;animals, and' (6') irnpo'rtanee· a'f'id/or spe(;tai ·coftce:rns . . 

·,..1 BEA'CH&S, ·COPPICE:'MOtJN[)$; 
AND Wi·NO.SHAOOW GUN·ES 

General definitfon.-;This 'resource unit lies aloh't(the 
Gulf side of tM: llarrier··isl~.nds arid includes the.forebeach, 
be'rm, bac~bea:ch, 11nd. -part1any ·vegetated . e9l{an.' d1.Jff.~)md 
1,11ounds (coppice mqui'lc;ts .. ahd wlnd-shauow dttnes; fig; 4) 
t hat are preserit seawijrd ·of tbe we:ll-ve9et11ted dunes .. <Jnd 

. biirrler ftats (figs. 2 an.d 3~. :on ·the southerr.I 'h«1lf of. the .. 
map; it ·includes relatlvely lafge,.partly vegetated ·d a'ril~sthat 
ai',e present seaward of well·ilege:tated fore·islantt· ·~duflles. 
The$e dunes are similar i'r\ .,s·j:ze to th.e well-vegetate~ .d.Ui;tes, 
but be<niuse of sparser vegetation they were m:tippe:d ·with 
the coppice mounds a'nd wind"shadow dµties. Small. sand 
blowouts and washo.vers that 'are present alon.g th,e seaw~rd 
side of the fore-islarnd .dune system wenHnapped With ·the . 

, be~ch l!esource.1unit fot«::artdgraphic sfrnpUcity. 
Physical characteriS.tics,-THe width of '. the- .· be<1ch, 

. coppice, mounds, and ~.win(frslia~ow dunes, de:term):hed ·at 
high 'tide, averages approxill)at.ely 24$ feet, With fl maxi­
mum n~ar 600 feet, irrol.uding spoit -place'(! 'on the bbck· 
beach adjacent to · the Water. Exchange· J>ass; l6r 'the:.fi.sh 
pass) and a minimurrr Of 100 feet, seawatd';of a seawafl>on 
north: f>ad re. lsl·.and. ·there are 20.7 linear: rtin.~S: 'bf· beach 
alon!i ·the Gulf shor.el.ine; Elellatrons ran~· from sea>liwel 
atong the seaw.ar.d ed~t(of the fote'beach:·to;abQut ·10 feet· al 
the crest of eolian ' dunes . and mout:tds'. . Th.e· totaf."~r.ea 
represented by this re.s.our<re fs· 614 act.es. ttable 1j, Be~ches 
and coppice mounds .ar-e camposed primarily d·f sard· ah.d 

· scattered shells. · 
Beach width appears to incre·ase so.titMvard ·Within· the · 

mapped area (pl. l) be~ause , of .itrcr.eased width· cif 
unvege:tated duniwto partially veget~ted dunes· and '·sand 
mounds. The width» of the beaph, · howev~r. getrerally. 
decreases southward from Port Aransas. 
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Act.f.ve processes..-The beach .is· a zMe ·o~~ tjl~':;t>l\vsi<i~l . -
energy.~ Th€: li>wer ·Wach is sub(ectl-O':dilt1.y. W:aye ~)k~b:~nd . ,.: · ·· 
tidal · inundation ;. the bfl'c~beach 1 .ahd adia:ce~t · dciiies:· ~;.t~' · > 
mounds' are ·so~ject t'O ·· inu[ldatiqn anQ alterati~J1;1~ysptcJ,!J;" ·.< 
and storm tides a~: well as alteratipn· by.winctac..'iibri;,:AS.':a, · ,., 
r.esult of erosion and .deposi:tfon tji;Jdrrg ~(qrf.A,'~:;:~tti~\r{9'.i:fli~1> 
profile oifl beacfii ar:f(f adjacel:it: "uries rri'ily Ji*-"'~alte'i.f!it1k tf>.";-a. · , .; 
broad; smooth, gu.ffW:~rd-sl0pitrg :s.UrfaC.e/ lt1 ',tfif,t~i!~~·~f11of-i:fl~1 ~: . 
proce.$ses ar-e •' rS'stimed,' th'~ ~ !!l\arac~e,ristJ.c :~erro(:$'.d:(S'~iPe''. 
mounds~ and . wliiit:hshadoW.: dU:ne'S' :will. f:JE!i~ rie.¢'(;lnstti\1i'ct~d .. ~ :·: · 
Adcfrtl'onal. '' inf6rmatiot\ on · G:Off s:h:Q're1Jrie:~'c&.iln9¢'~ls~ pt~•.: 

. .sented •n the sectio'lil QA :hi$tortoa}·'ll\4dito~i.nii>'°'. ?' ~\.' ''.:\t: . · 
. Ve!/{JtlJt,fonlanimals:;.,..Saffq~ mbUrids . ahd: tfwne.s~"lhat\artf . 
present b£ttwe.en the baek · .b:e'a~h.; artd ·wefF~/~ge~ai~ J61!'~ .. '. . 
isla11d .dtmes::,ar-e' st:J.arsety;•· to · ni°?(i.~ratefy ::s~;~t~: y.~~fat!~· ' ,. 

· Gonimon~· plant~ inch,:1de ' fppj11J.oif...8,/. :Pfi'S."¢"i'~~:'~(~P~~ti't. . 
morning gl.orY); Jppm:oe.a ·Stt:il:Qt'iffti,ra; (fiddl'~~ l!-'a~~~p(n}fitt .:· ' 
glory), .Panfcutn <,ilmarum :.:: ':bitter'" piiriitlJ - ' ·tJ,1:1/jfjfefi; < 
paniculata. {sea. oats}:, Cr.oton :ptitJ'iitatu$·:· (t/1~~1 ;.~l\1<f'. •.. 
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Sesuvli,1m per.:rulaeastrtim (sea· i:>&rsr:arye.}; ; )j;;.7/: )!.. ·::.":'' .' ~. · 
lmpo:rtance(SpecitJI cone&ms,"':;T.n'ebe.?.tnJs:aii}l'f)Rort.af:lt " .\ ·:, · ,·; 

recreational . re.source. flfrthE!rmore'I .rt ae.ts a§ ~ ;.>so·arc("c:>f . .;: 
sand. for fore~lsland, dunes, h~lps .dissipate wti~e:'.an~~h~urrett( "~ .. . .. · . '. . , , , . ... . . · . 
energy, and 'is a habitat for Some <>rgari.ism~. ·· ' ' -:i, 'i . 
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Figure 5. Welf-veg!!tated for!l·island di.me ridge on north Mustang 
Island. . 

VEi'JETATEt> .. F.ORE•ISLAND. 
Milt? BACl(,]SLAND DUNES :' 

General definitfon.-Well"\/ege-tated· . dql"les · .. artcl i;luhe 
ridges (fig, 51 an(presen~ .along the Gulf s(i:;fe ·~fore:island 
dunes) and .bay ·sid~ (back-Island _d1.inesJ of .the barrier 
islands (figs. 2 and 3). Th~se aneas lncl:ude·relative!y contin· 
uous, dune ridges and lnterlyirig swales and depressions as 
welt as itre.gular .{lnd: hui'nmo.cky blowout d'une •cot11plexes 
staJ:>ili.zed by '. ;1;ie~¢~atloh. , locally, intetlyfng ;~swales and 
depr-essions may: main'tain«eph~met:al ~te'.sh·W!i~i'·ponds and 
marshes. OAIY · :major back,islan'd · d~ine systems were 
mapped; others were grouped wiih the ve.getated barrier 
ij~~ ' -

in a few areaS', .clµnes that l/lfffre once ae~1ve ·and are .now 
only moderately well vegetated are ·included in th.is unit; an 
example occurs appr9xima'tely 0.1 mile ' south of the fish 
pass. Fiefd inspection in the summer of 1974 re.vealed that 
fore-island dune.s. 'at this location were vegetate.d almost 
entirely with.Croton punc.tatus (beach tea), wlTereas a wide.r 
dilfersity · o~ pl~nts is r.epresen:ted on well-vegetated fpre­
isl.and dunes. ' 
· Physical ehartic{eristics.~More than 16 !ine11r miles of 

foriHsland . dunes, .are pr~sent In ·the mapped. area. Fore­
i sl and and bael<•i.sland · dunes cover ' approximately 

· 1,500 acres. (tablE!: l). l;levations range from slightly m·6re 
than 35 fuet at tl<ie' cr\lsts of the highes!'fore·island c!unes to 
less than 5 tee.Un. the 4nterlyin:g swal·es. and depressions. The 
dune$ are compo~ed of f.ina~grajned sand. 

The width of the fore-island .dune· complex ranges from a 
'mini mum of . about 50 feet to a maximum of about 
.2;000 feet. The. average width ii-approxlJ~1ately 700 feet. 

Fore·island · dlm.es mapped near. Po.rt Aransas ·include a 
.rather broaq . e>C'pjlflSe of ·'Smal[er vegetat~d dui'les that l.ie 
between the· -.beech a.nd main dur:ie•ridge complex. Rela· 
tiv.ely rapid acecr:etion .. attendant with mi.gratl-on of Aransas 
Pass and construction of the. Corpus Christi Ship Channel 
jetties ha's preventec{ the formation of ·larger dunes. The 
wide area (21000 feet) of fore.-island dunes Just north of 
Cor:pus Christi · Pass includes a reliegetated dune and 
bl.owout system that extends bayward fr.am the. primary 

6. 
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(guffwarct)' line of f()F~:-isl<1nd d!4ri.es . 
. Active prope$Ses.-Active processes-; m~y ·• per.i:i;>dieally 

affect t.hese v.egetated -.areas. Lowe"r elevatkms:~itHore·i:sland 
a~eas. :are .sub,jecuo iA~undatron; and mod.ificatr"i'A bv st,or:m · 
tides and storm slir.ge:· Sand bl.own from -lh~ 'backbeach, 
active dune and olcwouiareas, and subaer.lal:liYashbver ar.eas 
may alter .the confiiguration of the" dunes. ·arj~Pitrti?f,dt.me 
depressions. . ' : , · 

Vegetation/anlma/$,-'-,l=ore·isfand an.(j '~ack•i~iat1d :·.ol;lne~; 
are well ve.geta·ted with .a wide yariety . '9f; 'hr@s:se:s· :and ' 
flowertng plan~s'-"'many tote.rant ,of salt.~.S:ptai·~'~m:mon 
species lnol.ude· UnJolti panie.ulata (.sell .oiJ,t$)f/ e:Pai1icum · 
amarum. (bl;tter panicumJ,. //JcimOli.a 9es~apiae''. {goatlobt 
morning glory). JportuJea $.toli::mlfe.r:a . (fi(l.C;ti:it: );af.\irlO~iiing . 
glory,, Paspalum mon.ost~ohyum fgulfdu~· Paspatum)·, arnd '· 
Croton punotatus ·(beach tea). ' : , , 

I mportimce/special conCeJ:ns,~.F o re•isl and ... i:lufies , help 
protect other bauier-J:slan.d resources .an<l. t!iF mainland 
against star.ms. by: 0) peing. the major Hrn&:i of.def~nse. 
against s~orm swrge and ·floodi.ng, , (21 <1issi.patiljj.Q:.wav~" a~'d 
current e.nergy. released by stQrms, ·.a,flq ($).; ,:i(<;wioing .'the 
highest eleva:tions Qn the islaods., The w'idfh :afid; he°igryt of 
the fore~island dune .systeri{siiouJd not oo:tt.le ~01a ·J)asjs· f~r . 
selection. Of storm'-prt>tected areas;, how.ey-er-. O~her hctQts 
such ' as dune.. continuitY' ori.~ritation, yegetatloii', ' and 
relationship to ot11er resour~e Ul'Jits sh'~uld ai';o be . con· 
sidered. Dune vegetation .is paJticu.latlY. itnP.P.~t~nt be~atise,. 
of its 'Sand stabilizin,g· cha(.acteristics; ·i:t.~~.ae~.tdictfon' may 
severely decrease the: abllltv of th~ dunes·to pr~tect against 
stor'ms. . . 1.1 .. 

In addition to offering storm protectfon) \-·fore"island 
dunes hfilp trap. and;~ stqr.e . w.inc:lbl¢wn sand, heh> m.airitain 
and nourish beaches (part:icularly alo~g .. an ero{i:9oaVcoa~t­
line) by being.a source of se:c:!iment; ;ser1(.e:as;a,6ab-itat·fora · 
unique as.semb!age of fiora :-and fauna; am;J:_~d.q tQ ·th\? 
recreational and aesthetic< appeal of ·the bai:rlerJsfands. 
Additi6nal information on fore·island d;uiies 'is ~~e~etited in 
the section entitlect ''Qune Ci:'it icaliry ." 

VEGEfATED BARRIER FL.ATS~; 

General definition..-Vegetated . barrier f.lats. ate ,ht;im· 
mocky, grass-covered,. sandy areas 6f~ ' low ;.:relief that 
generally He. betwee.fl the fore.island dunes,'.ada pa.v;rnarshe$ 
and tidal fle1ts ·(figs . . 2 and .6). 'The hummo~ky .n,~J,UF.e .uf.trn fs 
land . reflects· its origin .as gr.ass-coveredr;,~tafiiti~ed ·. dunes, 
deflation flats ·· and, wa-shpyer de~sits; Many "S.maJI ·vegetated 
barrier flats o.rlginatl,ng from sand rnigratln:g;ffl tildiv.e dune 
fields and/or·san9 deposited by storm washov~.rfar~ .pi:esenl 
bayward of tl1e main vegetate~ bafd!!l 1:t1jtt and are 
surrounded by such land afld water resourC'es. a'~ wind-tidal' 
flats, algal 'flats, ar1d;grasstlats. i;phemeraf fresh:wat.er 'f!tonds. 
and marsfii!ls as well a~ lqcaJ patcblis of s~ttomiirsp ve-ge.tation 
were mapped, with tbis un:it, , · · . · 

Crane Islands in Laguna Madre and two elohgate islands 
located immediately n.qrth of the· mouJh· of. Wirsu111's Cut 
we(e mapped as v.egetated barriet flats. These islands--ap.pear 
to have origina.ted as local san(I be'.ac.bes and; She'!h berms., 
but later became vegetated with grassesA:fiarat:teristlc. of 
this resource U'nit. 



Figure 6. Vegetated barrier flat flanking fore-Island dunes. 

Physical characterlstics.-Vegetated barrier flats cover a 
total area of 8,589 acres. This is the largest land· and 
water-resource unit, comprising 26.8 percent of the mapped 
area• (table 1). Elevations range from sea level to over 
15 feet at the crest of restabilized dunes, but elevations are 
generally less than 1 O feet and decrease toward. ~he bay. 
These vegetated areas are composed primarily of . fine­
grained sand with scattered shell. 

Active processes.- The vegetated barrier flat which is 
generally protected by fore-island dunes and stabilized by 
vegetation is, perhaps, the land- and water-resource unit 
least affected by active processes. Nevertheless, specific 
areas are subject to the effects of flooding (areas low in 
elevation), storm surge (areas not well protected by 
foredunes), and windblown sand (areas adjacent to unvege­
tated zones such as active dunes and sand blowouts, 
washover areas, beaches, sand flats, and subaerial spoil and 
made land). 

Vegetation/animals. - Typical grasses include Paspalum 
monostachyum (gulfdune paspalum) and a variety of 
Panicum species, some of the. more obvious forms include 
Hellnathus argophyllus (silvetleaf sunflower), and Gaillardia 
pulchella Hndian blanket). These plants support a popula­
tion of rodents, such as Geomys personatus (Texas pocket 
gopher), and seed-eating birds. Top carnivores include the 
coyote (Canis latrans) and raccoon (Procyon lotor). 

Ephemeral ponds and marshes are typically vegetated 
with cattail (Typha domingensis) and common threesquare 
(Sclrpus americanus) and provi.de habitat for birds such as 
the redwing blackbird (Agelaius phoenlceus) and pintail 
duck (Anas acuta). 

Importance/special concerns.-Compared to other land 
and water resources, the vegetated barrier flat is one of the 
most acceptable sites for community development on the 
barrier island because of its extensive area, its central 
location with respect to other land and water resources, and 
its limited susceptibility to alteration by active pro'Cesses. 

•The total mapped area includes the areas of all mapped land and 
water resources; it excludes the Gulf, Corpus Christi Bay, Corpus 
Christi Ship Channel, and the lntracoastal Waterway. 

Figure 7. fa) Ac.tive dunes on north Padre Island; view is ~oward the 
southeast. (b) Blowout in fore-island dune area, Mustang Island; 
view is toward the west. 

' 
Vegetated barrier flats are. also habitats for 11 .vari~ty of 
plants and animals which community developrrients will 
displace. 

ACTIVE DUNES AND 
SAND BLOWOUTS 

General definition.- These areas of migrati,rlg,.sand dunes 
and sand sheets include large active back-lsland 'dt:.ine fields 
(fig. 7a) and associated deflation flats, as well as smaller 
areas of active dunes and sand blowouts (fig. 7b) in close 
association with vegetated fore- island and back-island dunes 
and wash over areas. Locally, coppice mounds and wind· 
shadow dunes are included with these active systems. At 
several locations the dunes have moderately w~ti·v.e.getated 
crests that afford relatively good stability, but. thelrbarr~n 
flanks are vulnerable to deflation. Small sand blowout$ that 
are present along the seaward flanks of vegetated fore-island 
dunes were mapped with the beach, coppice mounds, and 
wind-shadow dunes. 

Physic.al characteristics.-Of the 696 acres (table 1) 
covered by active dunes and sand blowouts, appr:oxirnately 
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Figure 8. Corpus Christi Pl)ss. Photograph taken tn September of 
1973 when the sta.rro chan·nel that sometimes connects bay and 
Gulf waters was. c,10~11d. 

648 acres occur south of the fish pass; the largest areas are 
located on north- Padre Island. Elevations range from less 
than 5 feet to over 25 feet. 

Active proce$Ses.-Active sand dunes and sand blowouts 
that are present adjacent to washover <1reas and Gulf 
beaches are highly susceptible to erosion and modification 
by winds, storm tides, ' and storm sl(rge. Back-island dune 
fields are affected· P.rim'arily by wind acti.on, but lower 
elevations may. be''i;,urldated and scoured by 'storm tides. 

Vegetatlon/animals,~ These active areas generally are 
barren, although they are locally vegetated by plants that 
can adapt to the unstable conditions. Early colonizing 
plants are important in the eventual stabilization of the 
shifting sand. For a discussion on plant succe.ssion and 
stabilization of dunes along the Texas Coastal Zone, see 
Dahl and others (1974). 

· lmportance/speclal concerns.- Active dunes and sand 
blowouts are commoAIY natural featur·es. The sand migrates 
bayward aAd, if not stabilized, may ever:itu,ally be blown 
into the bays ·or into biologically productive areas such as 
grassflats. In addition, blowouts in the fore"ishmd dune 
system are areas of weakness during storms. Active dunes 
that become stabilized by vegetation help to build up the 
barrier islands. Much of the area mapped as vegetated 
fore-island dunes is composed of restabilized blowout 
dunes. It is particularly important to protect incipient 
vegetation on active dune and in blowout areas to allow 
upbuilding and restaqiliz11tion to occur. 

. WASHOVER AREAS 

General dellnitlon,-These low-lying areas are periodi­
cally inundated and subjected to intense wave and current 
energy during hurricanes. The largest washover areas, 
Corpus Christi Pass (fig. 8), Newport Pass, and Packery 
Channel, extend into Laguna Madre. Several smaller wash­
overs are present north of Corpus Christi Pass; the largest of 
these is near the fish pass which was constructed in an 
existing wasbover area. Active dunes and coppice mounds, 
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as well as minor subaqueous areas, are locally included in 
this land- and water-resource unit. 

Physical characteristics.- Washover areas on Mustllng and 
north Padre Islands range in width fr.om less,,than '200 feet 
to more than 2;000 feE)t. Their total are.a; is· 1"532 acres, 
with over 1,500acres occurring . soU~h . Of" ~~e fish .Pass 
(table 1). Eleva.tions ran(Je from ·below se~. level to, about 
6 feet. These areas are generally comJ)osed ,of. sa.n<:t with 
scattered shell. 

Active processes.-Washover areas are zones of high 
physical energy during storms. Intense wave and current 
activity concentrated in washovers during storms scour 
channels and transport sediments bayward. Between 
storms, sand 'transported along the shore eventt1ally closes 
the channels, and often forms ponds. Large, s"'baerial, 
unvegetated washover areas are subject 'tO.,e:x.te'n·sive modifi· 
cations by windblown ·sand. ! · 

Vegetation/animals.- Major washover area~ l; mapped in 
the vicinitY of Corpus Christi Pass, Newport Pass, and 
Packery Channel are generally barren of v.~getation. Extant 
vegetated zones adjacent to these areas were mapped 
according to the type of vegetation, for example, salt 
marsh, vegetated barrier flat, or grassflat, although these 
areas are also subject to the effects of storm washover. 
Smaller washover channels north of Corpus Christi Pass 
extend bayward across the vegetated barrier flats and 
locally are occupied with extensive marsh vegetation. The 
washover areas biologically resemble t he 'Windtti<;ial and 
shallow subaqu'eous . flats; th.e shallow · ~ater supports a 
variety of fish, shrimp, and fish-eating birds such as the 
spectacular great blue heron (Ardea herodias·).. The ponded 
channels present in the washover areas are popular fishing 
spots; wade fishermen typically catch spotted seatrout 
(Cynoscion nebulosus) and pinfish (Lagodbn rhomboides). 

Importance/special concerns.-Washover areas may have 
some value as energy-release ducts for storm tides and surge 
or as pathways through which nutrients .and sediments can 
be flushed to enhance biologic productivity in tpe bays, 
grassflats, and marshes. Sediment transpo·rted :tf'.)rough these 
areas aAd de'ptlsittld on 1grassflats also. c-an 'li:laqJ9 reduced 
productivity io.cally. However, the pri·mary· purpose of 
identifying washovers on the land- and water-resources map 
is to delineate 'these hazardous areas that are the first to be 
flooded and subjected to high current velocities during 
storms. These areas should be avoided in community 
development. 

WINO.. TIDAL, TIDAL, AND 
SHALLOW SUBAOUEOUS:FLATS 

., ... ·· . 
General deflnltion. - Wlnd-tidal flats· (fig. "9a) are bay­

margin environments that ·are inundatecl perl-Odically by 
wind and. storm tides; tidal flats are subject to d11ily 
inundation by astronomical tides; and shall'ow subaqueous 
flats are either continuously inundated or exposed only 
during extremely low tides. These areas have certain 
common characteristics. They are (1) generally located on 
the bay side of the barrier islands, (2) relatively flat with 
little or no standing vegetation, and (3) s~bject to flooding. 
Blue-green algae may flourish on wind.•tidal flats .shortly 
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figure 9 . . !a) Wind-tidal 11at 1110.ng bay. margin of·ML1s-ta11g Island, 
ibl Algal• flat on M:4sta"g i.Sland. Baek .. isla·i:id dune~· ~re· vi:sible in 
tlai:kground. · · · · · · · 

.......... · 
.; ' ·> ·"~.: : . 

.. :.' . ..'~·. 

,, ' ' ' ....... < .. /<-· ... · .. ;··~ :•', 
shallow wate.r& s\lpp.c;ir.t a subs.tant.i~I· . 11.o:pui~ttbtj'.t:9f"'sm;a1t .. 
tisJt, .s,yc;h ,!JS· ~e sn:ee~she.a(t" 111inn:o'tl.· {t;YPf·':-f.gl!wi("'~;:{&\ · .. 
qatu~Land pena~i'~ sh~lrnp V?hi'Cti: feed 9·1'.:1 ~19,a:~~:a,md.:!~:~·1titit~·: · ·:: ·.); 
Th·ey ii re ihi turn fed: on: by ,.bi:rdS:,~licl:l.' as. tlre~:gr<e.af':bJbe<··· ,' · .. · .. 

• • ,.,, ' ..... t_. • • " .'.. • 7, ·_-, ' •• ,,,. ......... •• /··-'!: · _"11 ~1 , •'• c.•':.'i.... • ; • ..... ~·; 
heron • (Ar(fea herad°ili$) ; cind· .. r.eedrsh·' egr.e1 • fQ(cfrr;,dttJ'dnpS$1J .· ·~. · · 

't rufesqjJn-Sl:' ai:l(I·;·~·. ·ia:;.d~~per, w,ate•rs; by l..a~ge'~ ;· ii)O.~:.,f1·stt~ . :;, . 
·· .. ' Fid~ler i;rab.S.'.tOca: panac~a H"nttai:>!t 't'tl~ :b,ti.riie~2·:9~W;~ti~' · .. . } . : ... 
', : algal ffatS and sai't mar~h, fe;eding·oi'I algae ai'1d.:de!f,.J.tuS::·:. ;;. <· 

. iri a· few arias, fiats' may '.p~ inundated:. fo't;;~Sc:ie'11.ded .... 
petlc)ds, ·Gtur;°rlg .wpieh .ttioe::patotr~s'·6f ~h~a!sr!~:;~rt,~;l,~o~.~i 
algae; may · be~om.e· fom'porafilY !istali>lis~ed': QF,i:iQl:i¥.;:64casio'n 
in fate · 1914, 'shb.algrass ai:td· a ·type. o.f'° m'!1Gr9alga¢:t w.eri~ · 
obsE!rved on fihn:s nE!ar .Witsdr'f!s Cut'{.grq,w.ing'.~lilT~efi~hat , , . 
was tWo tQ three feet <,ieep, .1bot· d.uri:r1,g, a. ~ub$~q#~nii.p't!.r!t>;c{ 
of extrem~ly low tide:s,, th~~e ·ffa~ were St;l~aertitl~Y,:e,*p,qs~d 
and only a few stioalgrass root' sys°~ems: eouh;f~~'l'ociit~<:h 0,Y · 

linpottan.ce/fpeciat · concetns . .,.tn., · addi.'lird\\; ... ~~\:i:th~it,' · ; · · 
bio!oglc ;ro.f~; baywa,rd,sloprn~ winf:Midal ~rid' ~Jf.~[tl~t~ -dlih• 

after inundation, prodt,1qing mats w.hich bind the sandy b~ thought of as flood ba~ins ·which; b1,1f.fEi~~;!).'ft/ (f~tfi:~~· · 
sediment Into· a to.ugh·s1Jbstr-9te (fig. 9b), wind-driven bay and · lag<:>Qr:l VV.aters,, t~·~,,¢~&~' J:i~Jpi'l;l.9; 'Jo 

Phys(cal charae:tedstics; .... Eleitations in these .areas._ gen· ' .protect adjaceht .vegetated .areas. A'·~rP.l'lf~~a,~ftjn :e~i~~V~!ia,~ 
erally range from 3 foet ·above.mean. sea· leveLon win~Hidal tion.al ohanne~~. miirinas, anCr·. ~;is:c:?c.iat~ci ~P.q}l. 10\'l,\.,r~iil.Ch;ti,dar , .J<. 
fl:ats to about 3 feet . below mean sea level ·.on shatl.ow. flats aAd subaqueous f·lats can.eiea,d to compattm'~nfali~atlon 

,, ,. (' : h 

sub<)quepus flats. The tQtar cir.ea covered by this lan1hind of these flood basins and 'Can alter natural wat~N:ireiJ)'Mion: , , 
· water .resouree· Is 4,807 acr:es. Most ·of t.he: tid,1;11 ·flats" are patterns. · ·lri addition,., sorn~·'. charir:le.ls -.mav\~~c;,;~{ag;.',sii'?9e; " 
compo'sed. of s~nd; :a~1h.6(Jgl) 3' thl11.yeneer of ·rt'!Ud"r)iaY be conduits that may· inci:f)ase. the:· :exte'M'.t:'ofi;JftjO'.di;M!t ~n'i;t , · 
p~esent in depr.essed areas; Some.ofthe flats 0.11 Wfl'i~h algal · er-0$ion .of adjaeen~ errvironmentit1h.:ifin{l h'i.lfr;f6~ri~'.:,i.· , ' · 
.mats ate present ha~e a 

1

characterist;ic ,spong0cake<:te.>i:itrre . ' . ··· . · ... · · .. ··.· : · .. · .. ·.:·.'~·.-. ...... ·.·.' .... · .. ·:;,~;~.·.· .<.·.·,·.·.;, .. ·.,,·:. ·.···'. 

Active. processes.:....A$ noted i.n: the• geneia1··' del:lni;tlon,·. ·· · ·· . .. · '•' , ~ 
these ·areas are flooded-. oWhen ,ttt!!y are ad)-~®nn<Y: washii>ver SAt.t>MA'RSt.f'ES~PAk.f'#'lf~,~~'-'?!;,·~1::.«~·,: · "':" ,· 
ctiannels and majot. r,iavf:gati:on eanals (such. as ·CoYPUs A,L.FERNIRil:QJ?,A:tio~.'.N~N.; t.;~.·i.,r .... ' .. ·.· .. • .. ···.·.·····:·:.,·,,:'.·.· ,,···'.:.:.:.;:~-/ 
Chri·sti Ship Chanr:iel) they are subject.to fnQqifjd'atlon by · . · • 
s.tron.g current.s· that~· accom.pahy .storm·, surge•'at-id'' tides. . GMetal defifl'frfon,~Marsh!!S> ,.With hi;Qtt~bl~l~g\~;P.~~~~~~;. . · 
Some of the higher '!11.ind,tldal. flats mav be fl0oded ·o.nJy a ' .. tivi~y. C:OITl'POS~d . prep~mina:l)tly; .. bf>the Si1.l~!~~r.sfi~~gt;a1~'>;'·;:<': 
few times a year whemd <)voFabte: astronomical.~t1d"met~or-0"' , , Spiirtlna:',a.ltem.iflora. ;(fJg .. , 1 Ol; al<~ ;-f)re·sei:i:ti ii:1:: ~ ; "" 
•logicaJ. conditions· .ac®mpan.v :strong north winds orj)~'fsis- wat~rs nohh:q'f.Wils:(1i:i.~s<Cu~. l,Jn iik~~he ~x1tei;Jt . ... ,· .. . . .. 
tent sttvtheasterty winds: · .fnfrequen~ly. iriundttted :'".flats · Spartimi, wlJiel'i -.charact~rl~ lil'i:ars1ies:'uri. ~~~e;.ff~li,s:t;;~~a~t,,:()f>' . ·: ·. 
,cGtnpos~d of f.i~ose. s~ntl may be moai·fred by< Wind iaeti(:>n. the United . States '·:~od som~,, arEia.s /pf :trr~F.Te*~s~'~o<lst£:;; ,·;::· ',' , ... 

Vege.tation/a,nimals•- ln a fe.w are·as r'happed 'a$:· wind- marshes alons Mustang.· Island· C!'!nsist;of<. r.elq;tfy~l··v;t'r-i ~.l\rtqWt · ·'· · .. · " 
tidal. fl-ats,. salt·marS:l:r veye.tation s1:1ch as shof.'egr:ass discon,tinuous -stands· <:>f Spartirra that · tl'i'nge,!·~p<:>i k'1st:an:i:ls:. . ." . · 
(M(f)nahthochloe liitor.alist, glassworts tSa/icornia.··spp,), and · and traai· f.i:ats: The fdnge . . of Spar.t#tit ma.v be·tr~n;t;tt~o'.~1;: ,.. ' 
saltwort (Batis marftima) can · be found, , When ·ttooded. with, m.ariiie~. grassflats, A· maj.or exeepti:Oi:i, ih< the:~riiap~~tf: • '1: :. ,, 

, ' ,. .. ' :·. ' '• .. ~ .:::--/ '..;_. ~· -' 

... : ~ · .:· .. 



area is the large marsh west of Port Aransas supported by 
the Port Aransas sewage-treatment plant outfall. 

Physical characteristics. - Spartina marshes occupy 
178 acres-a very small fraction (0.5 percent} of the total 
mapped area, Ap~roximately 100 acres of marsh are lo· 
cated east of :Shain rock Cove. Marsh plants•, grO.w in areas 
that range in .eleV"ation frotn a few inches above mean sea 
level (maximum abqut 1 foot), to a few inches below-an 
area defined by normal tidal range. Areas mapped as marsh 
generally include unvegetated peripheral zones of water 
that lie between· and immediately adjacent to the plant 
communities. 

Active proqesses.-Marshes occupy areas. o.f relatively low 
physical energy- areas that are protected from large waves 
and strong cui;f_ents by adjacent grassfiats, tidal flats, 
shallow subaqueoos sand flats and shoals, and natural and 
man-made islands. The firmly rooted planu dampen cur­
rents that ar;:r;:ompany periods of inundation and thus help 
trap sediment and inhibit eTOsion. 

Vegetation/animals.-Spartina altemiflora generally 
occurs in nearly monospecific stands; however, in some 
areas it occurs with small amounts of other salt-marsh 
plants such as saltwort (Batis maritima) and black mangrove 
(Avicennia germinans). Very little Spartina is eaten directly 
by herbivores; instead the dead grass decomposes to small 
detritus particles which are important in the -0verall food 
web of the bay system. Fish, crabs, and shrimp live in the 
shallow waters of the marsh and are preyed on by Wading 
birds and, in deeper waters, by larger sport fi$h. 

lmporta·nae/special concems.-Although Spartina 
marshes comprise only a small portion of the study area, 
the productivity of these marshes in terms of organic 
matter produced per acre per year is higher than in any 
other land- and water-resource unit. Furthermore, these salt 
marshes respond with vigorous growth to add~d nutrients, 
removing excess nvtrients which could cause disturbances 
in other parts of the bay system. The marsh at the Port 
Aransas sewage-treatment plant is an example. It has been 
suggested tha~ these marshes can act as natural tertiary 
sewage-tr'eatm:ent plants if they are not oyertoaded. 

SALT MARSHES-SPART/NA 
AL TERN/FLORA SPARSE OR ABSENT 

General definition.-These marshes (fig. 11) consist 
primarily of salt-marsh plants other than Spartina a/terni­
flora. Typical plants include Monanthochloe littoralis 
(shoregrass)~ Olstichlis spicata (salt grass), Batis marftima 
(saltwort), Saf.icrJrnia spp. (glasswort), and Borrichia 
frutescens · (sea . oxeye). Marsh plants in this rnap unit 
generally occt.Jt sljghtly higher with respect to. mean sea 
level than Sparti'na a/ternif/ora, although. some. overfapping 
with higher zones of Spartina is common in Batis and 
Salicornia plant communities. 

Marshes defined by this land· and water-resource unit 
occupy two rather distinct environmental settings on the 
bay side of thEl islands: ( 1) large areas in and adjacent to 
washover channels, wind·tidal flats, and vegetated barrier 
flats and (2) smaller areas in relatively close contact with 
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Figure 11. Salt marsh composed primarily . -of shoregrass 
(Monanthochloe fittoralis), Mustang Island. · · 

subaql!eous environments such as grassflats and bay 
margins. 

Most of the marshes, typifying the latter category, 
occupy areas on or near Shamrock Island. Many of the 
linear marsh features originated from the accretion of local 
sand beach!ls and shell berms. Accr-etionary berms on the 
portion of Shamrock Island west of Sf.jamrock C.ove have 
produced a ridge and swale topograph~y( wher-e ridg13s 
oriented northeast-southwest along the ea:~~rnAtx,tension of 
the island arc around to- a north·south 8,t~f~nt~t!9o toward 
the western reaches of the island. Roads ru~ p~ra1f~I to and 
on top of the ridges. Along these eleva·ted areas, much of 
the vegetation is characteristic of vegetated barrier flats; 
however, several varieties of plants such as salt cedar, 
oleander, and other shrubs and tropieal plants were 
artificially introduced in the early 1900's {Writer's Round 
Table, 1950). These types of vegetatfoji are present in 
relatively narrow zones along the crests of •the relict beach 
and berm ridges. The entire vegetated •-area·: oh Shamrock 
Island was mapped as a salt-marsh en~itonineh-t.. because of 
the predominance of salt•marsh plants''::and- because of 
cartographic limitations. . . · ~ · · 

Physical characteristics. ~Saft marshes ·occupy 
1,812 acres- much of which lies between die vegetated 
barrier flats and wind-tidal flats. The lar~st single marsh 
area, 506 acres, is located between the fish pass and Corpus 
Christi Pass. Elevations range from sea Jevel to approxi­
mately 5 feet but are generally near sea leveL The sediment 
in these marshes is predominantly fine-grained' sand except 
in areas underlain by local sand beacl'fes ci(ld' sh!lll berms. 
Here the sediment is much coarser because of large 
quantities .of she I I material. 

Active processes,,-Marshes occurring.ini and adjacent to 
washover areas are likely to be affected. by sto(m tid~s. 
waves, and currents. Marshes in more protected areas are 
subject to inundation either frequently (those. areas in close 
communication with subaqueous environm·ents) or infre· 
quently (those areas near vegetated barrier flats far 
removed-several hundred feet from su~queous environ· 
ments). Where marshes are present northwest of and 
adjacent to active dunes and sand blow.Outs, they are 
subject to alteration by windblown sand. 

I 

-t. 



: ·~ 

.-··:. 
' 

.·. 

.. .... -

'; . : 

Figure 12. Subaqueol!s shoalgrsss (Hiiloduie wiightii).al.i:m·g'.ttie' bay 
side .of M1.1stang,1s1a·nd iii 'th1rvlcli'l"itY of Coyote Island (pl. 1), ' 

Vegetationlantma{s.-c-See th.e general deti'nltiqn , 
par~gtaphs. 

Importance/special concems.-Many ·of the frri'P'ortant 
food chains in the· bay system are supparte(J by o@mic 
detritus which is d~tived matnly from . marshes, gra~stl.cits, 
and stream cJi:scharQei .When :these marshes: are·.flqoded 
beca.use of tides or rainfall; they export otgar:iio detritus to 
the bay; howeve·r., the: am·O'uiit exp6rted per acre is ihuch 
less than . that from S{Jartina alterriiff'ora marstf 'because .o.f 
Jower J>Verall pt.oductitil\ anc;:l less.trequettt inu.odatforr,'. · 

. G.'RASSFLATS .. 

. General definition .. -;:-Gr.asstlats are ·.sh a How · s:ul:iaqtte.ous. 
flats .. ~ontaining moderate ·to dense growths of. rti'aririe 
grasses 'which ,pr0vidik a· highiy prodtlcti.ve . biofo.gic~F-envi~ 
ron'ment (fig. 12). Locally; ·shallow. subaqueous:· 1fats' :con­
tainif)g conly sparse· stand~ of grass:es are :Included '(l'll the 
La.lid and Wate·r Resaurce~ Map 'l/'ili~li adjacent, .robre 

. densely vegetatel[J gr.iJSSflats. . · · 
Physical cl!araoierJstics.-Gr-casiflats 'Cover 6,034-acres, · 

which is 18.8 percent · oftJle total mapped .at-tla.' The;'fl\OSt 
ex;t~nsive· areas occur alorig .'the margin: 'Of C.orpµs rCh:r.isti 
Bay.. between Wilson ts Cut'al'\d tne ·EasfFl·a.:ts ar:rctin' L-eguna · . 
Madte, 'These . grass:flats·· are. a Jar:ge· ifraatj.ort---of: th'e· .tot111,' · 
grassflats in the Carpu$ ChrJS.ti Bay system'~ :fne grasses 
grow in water generally less than ·6 :feet deep. S1;1bstrates are 
composed of sands and muddy sands. . . . 

. Active proces.Ses;'.'i':Mil'rine :grasses gen'tiralty graw·:in;.envi ~ · 
ro-nments . .whlc;h are· protected ·to ' som~: exr$nt~Jrom .wave 
energy. The-vegetatipn·:'te~ds·< tti trap sus~ndf!.d ~e.ttiilients, 
whi-ch alters the -or,iginal <sandy: sedifl'.lents . . Curren~;,-aild 
waves resulting frorh· str.ong ,and pet-sistent· wind~) however, 
.occasionally Stir up the . f iats, : rtiso~ting iri corrsider'able '. 
exportation of ·plant. debris that· ~accumul·ates.~atdng the 1lay 
rpar..gin . . £?uring a per•lod of s:trong1 peTsisteht flOi'th:'.11\llflds, 
su!>stantial amounts: <lf pla,nt mate.r.-ial derive\i from :ftalo­
du)e ·grassftats east of· Shamrock Cove :were· observed .along 
the n.btthern margi·ns of le:e:bordering. salt m~rshes and 
vegetated: barr.ier flat~. · . ·. · 

· Vegtitation/anlmals.-,The most common .gr-ass ;is. shoal­
. grass (Halodule wr,lghtif/ Rre.viouslY knOWfl as .Qfplantli;era 
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FiQute: 13 •. Shell, 1:>erms-:a~ci~g~h1f0wes.te(n :edgjl:-!'.)f':~l:\~~tp¥1< r;;1~r-id?:.; 
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-.yrigh;tii); some t.urth~gr11ss (.TJJaJ!asitt· testut;lihgffl~fs~f::~~'pi .. 
m' deeper 'A~as:: . Macr9algae :a~e. ,prese·~tt,. 1f.i:,::,~1 !J~t~1c~a}1tt ; 
quantities; s1,1ch a.s ,th~ red '!lga GraplolC1riafq-lffefa;,'.;a.ri.'r).:,~hfi. ,:-

. epi~hytit '~lgae whl.'Cb; 9t9w :cfo: t~~ gr~s~· .. ~f~d-~~ -#~'6tt"i,t>g:te, .. '.· . 
·· significantly ,;:to prciductl\r[ty. :Gr-,asses : tend • tg~:t;lt¢9ftie . • · 

dor·mant- in- the. tat'e falf and. wi'r'lter; the fM~bw'~f:l,'·lfi'.3.~l?i~·' · 
spring.co.inciclefwith the incr.~i:!Sii. 9t fish pcrp!)t9~r,{i~s}f:.'.;' · :'''.' . . 

..... _ .... 

.... .:, ·' 

;, ,. 

lmpqitan~e'/spec.la': 'qoncerns:...:M.ost ot:. t.tji}_/{fu;!P.ef~~f.'.t,. ; : , 
sport and cammercfal "fish inhab,it ~!1e, gr~ssfJ9~~9f-4AV'efi:tfe.t:"' · '. 
and aduit,S, and targe numbers '.ot.duakS. _fes~);~ ·, , ; " ':'.' · ·,·· ~ 
durin,g tb.e fall, wh:iter, anti -.early spring. A isJ . . Jf)'.:1.tre. · ' 
Laguna 5Mactre stt.ciwed that··:a'n.·· :ac.re-, o'f grassfliiti;:pt<:i.ctup~f · · 
about 13Tp_punds 6f fist) per ~~ar fHelller;.~,:~6jJ~ :.&~fnTf . 
mu.ff et (M1.1gil c~{U:iat.usl; · spot~E!~f ~eat.r.~yfA~:~~P~tii!.d '·: 
neb,ulosus), and bl'ack drum tPog,qri!.<J$'Crbmi$J~ .; , :·,·. · ·., . :.- ·~·t 

Gras.sflats. also 'export la.r.Qe af'r1:du.r.its ·p,f org~to·i~;tt~.t-r:IJ!il~ · 
to· other p~rts . of 'the ba't'.; .~¥s'tefll~:;T.~~Y ~rf: . o,IJ~::,x:if/:t~e., .. , , , -
critical · env,ir.on:ments · i.n the ··coastal Zone··and1• :s-hp.titd ·t;ie · .. , 
protected ang rna~a,ged wisely. . . :'_, . '': . . ::'" 

, ·. 

<LC).CAL s·iuqtJ''SEACHEs\ j," 

.. . AND SH e ~~~lift.MS ' ;\~~r·;:~{j.; ' . . . . . 
·General def/nltion ..... Beach~s«al'.ld:sheU6er!>J:IS:;.fff'9l"V~).,~r~ .. ~. _ '' 

pre$8.nt -On. Mu~tan·g Island .. ·~Jong tf'\e iJ1lli~fjil,1~; .. 9f 9~.t:ii1i1s, -
·Gh.r.istl ·Bay. :Vt.re -bay·n:ia_rgi-0:, ~~ac:h'es,·are(s0m~w~~~~siirlj.~.§1J' 
to those alon!i ~he' Gi;itt, bot :are · thin r;ier~';:l9.~~~~~ISl~t~v ::;;:·, 
features; · and.. contain: mach' gtf:e,a·t~'t;· shelf{'~nlt~$lrit~iU:l~f; -> 
-During· stcir-TJ'\s, cQarse' ·sh.elf. tde.brJs,;• i.f tfans.f?0iit.~~·:~bP.y~ · - · , ,, 
·n.Gtll'.'l'al water {eve.ls f.er.tningst~rm be.ttn.~ ;(lrl.~pf.p"~s:.,,,: .,;,,:. Y · ". ·: 

·Saad, beaches -atld'" sltell' -ber:n'.ls ·are · .pro:i;hlr:le:~,~::t,~a~~r:~s.: ' , · 
aiong stiamr.ock' tsi·ana'. °the- isJan~ r~ a,, s'f>1r;·~.<ii~P.~s~g !of . · ·. 
many .. acc;r:e.tlonat')r ' fueach~s · an:d .b~m,$ 1,;tb~t. :'.·bt.v{i~i,~i.slf5 t!') · ·.·: · 
r.idQfi-aod~sw..a1e :.tGpo.gta pby~;· 01ciet· ~~dli&";,~~~liie'.fs$.i·fi.·oc\I~\ ;. 
beeome .vegetated ,and -Stabmz~~. ,Jnd • ~r.e-,;:±fttif~fpr.e~ :in~P .... ·, 
pe:d accd.r.dihg to-the :dominaq(typ~qf·"IEfgitt:a.:tJ9h.~if · ;'.; :~:f/<' 

PhV$k:<il 'afu1raoterist/cs:.;,. l;p<t,al->s-a.nd ::~.li~lifes~;'~.ti~ ';sey~H·. , . 
berms. occopy .54·aores or;0;2.··:~rc.eFLtof.'thtft(l:tataw~ .. _/fbe< · 
width of.·these unvegetated,,areas-, var-ies ffom ,a,mak4ft.'!Jr:f.ltd;f _, 
500 feet (at. $hamr.ock Point) to ·less tttan , t~:(t~e~ff\~~·~~v 
locati-ons the beaches .·and betms ·ate. tao ; narr-ow 't'o ,,~a'p_ ' ;, 
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separately and are included with adjacent resource tJnits. 
Active processes.- Beaches and berms are highly suscep­

tible to erosion, modification, and flooding during storms. 
In addition, they may be modified extensively by waves 
and currents that result from strong, persistent winds. 
During the summer of 1974, near Shamrock Point, bay 
waves and currents driven by prevailing southeasterly winds 
formed two small northward extending spits that are shown 
on the Land and Water Resources Map (pt. 1). Field 
observations made during the fall of 1974 revealed that 
these spits were no longer present. Waves and currents 
produced by strong north winds and, perhaps, aided by 
tidal currents from Corpus Christi Ship Channel had 
redistributed the sediment formlng.southwarp: and eastward 
extending spits. Small spits and miniature ridges and swales 
were observed along many of the beaches r:eflei::ting tf:re 
significance of littoral dtif' in these area:s. 

Vegetation/anim'als.- Black skimmers .(Rynchops nigra) 
and snowy plovers (Charadrlus alexandrinus) nest on these 
beaches by scooping a shallow depression in the sand. Many 
of the shore birds found on the Gulf beaches also feed here. 

Importance/special concerns.- Local sand beaches and 
shell berms help buffer and dissipate bay wave and current 
energy. provide important environments for bi.rds, and have 
some recreational potential. In addition, these areas are 
potential sources of sand and shell for local construction 
purposes. Excavation and removal of excessive amounts of 
material will probably upset natural sediment dispersal and 
wave and current energy dissipation processes, and, hence, 
lead to erosion of bay shorelines. The major purpose of 
mapping beaches and berms is to display unvegetated areas 
that are subject to flooding and rather rapid, extensive 
modification by wind- and storm-driven bay waters. 

BAY-MARGIN SAND 
ANO SHOALS 

General deflnition .-Shallow subaqueous sands that are 
subfect to considerable erosion, transportation, and rede­
position are present along the margins of Corpus Christi 
Bay (fig. 14). These highly mobile shoals and bars are 
located primarily in areas that are subjected to relatively 
intense wave and· current activity often attendant with the 
passage of cold fronts. Much of the sediment in these sandy 
deposits ls derived from erosion of washover fans, tidal 
deltas, ancient and recent substrates exposed along the bay 
margin, and spoil deposits. These relatively high-energy 
zones in which winnowing and sorting of sediments are 
important processes, are similar in some respects to the 
upper shoreface on the Gulf side of the barrier island; as on 
the shoreface, offshore sand bars are common. 

Physical characteristics.-Bay-margin sand and shoals 
(87 1 acres) account for 2. 7 percent oi the tota1 land- and 
water-resource area. The width of this unit ranges from 
more than 1,500 feet (south of the fish pass~ to less than 
50 feet (east of Shamrock Island). Water depths vary. but 
the maximum is generally less than 6 feet below mean sea 
level. Locally. shallow sand shoals appear ab0ve .sea level at 
low tide. 

Near the fish pass, more than 10 subparatlel offshore 
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Figure 14. Bay margin sand and shoals along Ml{Stlln'g .lsl'and; The 
light colored !Ines are suba,queous sa~d bars. · · :.r ' 

sandbars are present. In bayward areas. ihe'' sahdbars are 
relatively straight and continuous and generally parail·et to 
the present bay shoreline. Nearer the shoreline; the pattern 
of bar orientation becomes more irregular and discontin­
uous, with bars arranged en echelon. This irreQUlar pattern 
is common in areas leading into tidal flats and dredged 
channels. Bar heights range from about 0.5 feet to perhaps 
1.5 feet (estimated), and the distance between bar crests 
varies from less than 25 feet to as much as 100 feet. 

Active processes.- Bay-margin sand and shoals reflect an 
environment in which relatively intense wave and cvrrent 
energy induces considerable movement of sand, both back 
and forth (perpendicular to the shoreline) and along shore. 
Transportation and redistribution of sediment is especially 
important in areas unprotected from onshore waves that are 
generated by north winds blowing over broad reaches . of 
Corpus Christi Bay. Wave refraction along .shor-e is an 
important part of the sediment redistributiori p rocess. 

Vegetation!animals. - Productivity in this-eh:vironment is 
from phytoplankton, but there are local, patches of shoal· 
grass (Halodule wrightli) or turtlegrass -. (Thal/8.sla , tB.st­
udinum ). A large variety of animals use;. thfs·'emvi:ror.iment, 
including the blue crab (Ca11int:ctes. :sqpirluf;), · penMid 
shrimp, the lightning Whelk (Busycon cdntcai'ium). spotted 
seatrout (Gynoscion nebul0$US), and oit)er sport fish. 
Wading birds such as the great blue heron (Ardea herodias) 
feed on fish and shrimp in the shallower parts of the bay 
margin sands. 

Importance/special concerns.-The bayw.ard-sloping sur­
face of the marginal sands helps to dissipate wave and 
current energy which, in tum, lessens undercutting and 
erosion of the bay shoreline. Man's activities may offset the 
natural equilibrium that exjsts in these areas. Along 
portions of Mustang Island, channels dredged throu{ll the 
bay margin sand and shoals have apparently decreased the 
capability of the shoals to dissipate .wave and current 
energy and have accelerated bay.shoreline el'O$ion. 

Man's activities are, in turn, affected by the natural 
processes that are active in these areas. Extensive dre.d!Jifl9 
and spoil-disposal activities conducted in · bay~margin- sand 
and shoal areas along the western si!:le nt Sti!lmroc~ Island 
are very distinct in 1956 photographs . .Phot~graphs tsk!?n ·in 
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. 1.958 Jndicate that . tl)e pred·ged cham:iels h.ad ~en ,par-tfalty ·" 

. flHe-d.~:;aitd dispo.S.e.d.spoii llliaS':fedrsttibttted .and coiiid oat:be · 
.easily:- defined .. Haid1y · any ·trace d~ . t~e.: cl'lanf'\el~f~r:id 
di~pQ~~.d :.,:s1:1oll ' can ·~Q· .• dlse¢h1ed iii l969<P.not69ftl'Phs,· ,; 
iodlcatin:g that natufal actNeiprocesse·S'·hav'e llleen;.sbccessfuf 

·. in.restoring preci}~~gln~tondhrons. · · '' · ,. ·· · 

' S!,:JBAE.RJALSPOJL 
ANO M.ADE~ LAND' ·' · 

f3e~/ieral defihiticim.~S1,1ba'eri~t eM\ronments that' ~a:ve 
-eithet:L ~en': 'create~ · or : ;ignificantiy ; alteF~ · by. man'~ 
·acil.v.rti·¢s;are present C!t-marny, 1 0:¢~·tions in. the: M1:1stang.ani.f~ 
.ncirtb, Padre .: .Islands .area:· Subaeri.al .spoif is ~fief.ally· .. 
compos:ed ot sand; slien, a·nchorne c1av1 cdmpos'ition' var~es:· 
depending on parent-11iate·ri.aL Oudng canal: and. chahAel 
dredglng · 'Operations ' ·the · spo!I is piled . cm land qr- in 
subaqueous env.ironments forming subae,l'ial mot;1nds 
·(fig,• 1 i1aL The term ''Made I.and;; refo'rs to those areas that 

, have. been filled and grade'd .or otherwise alte'red .ft-0i:n a 
.natural.· state for development- and industrial'· pl.Ir-poses 
(ffg."JSb). Much of th.e ·ma'de ·land, of,course, is •cqrriposed 

! of ·spoil. Vegetated' ~nd utwegetatetl areas are incl.u'detHh · 
this unit. 

Subaerial spoil q~posi'ts. 'that have peen pa'rtially. re-
.. wol'ked and redistributed by natural p.roce~se.s wer.e. mapped 

as spoii except in arce'~ where blue-gree'n algal mats were 
·abundant (mapped, iis algal flats) or marsh vegetat'ion was 
pr.ese.:nt {mapped as ;.s~lt' marsh). Along 0.orpus Christi Ship 
CMm.r\el, where spoif :has be.en signiflca'ntLy rewot.ked and 
the · sediments· dispersed iAto" adjacent areas .such as wind• 
tidal flats, the boundarv s·eparating the· two envitcinrnents 
.(spoil . .and wind-tidal flats, for example) is more or less 
arbitrary., but was- gen,eraUy drawn with reference ·to 

· change.s in slope as..· ~ndicated by photographic tone: In 
. addition, 5equential" a.erial, photogtaphs" were studied to 
sujil'ple;i'ilent identifie~ti_pn .of $poi I boundaries . . 

P/:IY.sical cha.r;acteristlcs.-.$.14baerial spoif ana.-made.lah·d 
·. cover, 3, 760 acres and compris.e 1 h 7 perceo,t ~f th(! tQtal 
; area; it is. the third . .largest 'resource .. unit, .with only 
; .vegetated barrier f.lats an.d grassflats ,surpassing, it ft;1 areal. 
.ext'ent (tabfe 1). · 

Spoil placed along .the marg[ns of dredged, channels 
commonly forms circular and elongate !sfariqs . in sub­
a9ue.c;Jus environments and ridges and · moynos on t~nd 
environments. At .'.some locatians, spoil de.posits. have 
elevati.ons in excess <if 15 feet anove· mean sea level. Spoil 
use'd . as fill mate~ial ·for deveiopment purposes .iuie.nerally 
.graded a.nd levefed aqorne.speciffed elevation<' ;. . 

Ac~ive prooesses> The d.e.gree to which s\,l.baerial spoiJ 
arad made land ar~ .affected by active pro:oess·es partly 
.depends cin vegetative.· co.ver~ composition, location with 
respect to other environments, and elevatioi'l. Unve'getated 
spoil and made !and .. coriil'.'>Osed of fine-grained .saITT(:I are 
easily· eroded by wil'id. ~poi I pla.ced alorlg dredged elinals, in 
~ashov~r areas, along bay mar.gins, "and in s1;.11:)aqueous· 
enviromments is. subj~c~to e~t!!nsive erosioli· and redisti'.fbu­
tion by waves. andc~frents, 'especJaHy dqring stotmsi $poil 
disposed . aloog the; rtiargi,ns of a ,navigational'.·~ c~a-rinel 

· dredged through the ;'East Flats underwent c::ons{det-able 
. trnnsportation and r.edepasiti-on into adjacent enitlFonments 

. Fifll,lre '15fb) , . . .... '· -~ • ?,~,;\. , 
f ' -.· . . i• ... ····,1 :.,·· ·.r,,; • 

Figure 15. {a) Subaed)l·vi1g~1ated'sp<i>il p~rall'Eils ·1t1a11[gstj.0rli·cj'lllotiil:I"'· : ' " 
dredged ,on north Mu,stang Jsland, (b) · Milde 1 a~l:l,,.;ai6it~'~cha1(ne! .. , · 
dredged ·.fo.r r.ec're-ationar comm1:1nitY de11el(>p.ri))mt0Jl'noftf.i;'>.P,a9fe ~ ... \ J 
lslarid~ . ~ ... , ~< ?.' ;;,<~':" ,, ... . 

during Hurrieane ~Jia. , ·' . . ~t?ti.~~.:·, .;, .. \: .. '; ·.>>~· 
Immediately southwe~t of the fish ?,'. ~a.ss ''· ~~~ :l~~~k , .~ '.. 

Road 53; subStantial :qliaotft[es ofJlne s.and are;1tahspdri;eti . 
from disposed spoii ~y· , str.ong, : d~y ~.A'bft~. :;,~ii:i:ds :·;:~n~ ., 
deposited -in .the' borde(ing: vegeta:tit>ri ., rh~ :wi;n(l.ii>winQ i'ifi: 
the fine material ifr'orn. the sp.o·tl left a pavefue:nid>f"$1iell · . . . ' ,. ;,. .. , ... 
fragments. . · '.' "",:,. ·~ . · ; . . 
· Vegtitation/animals.-+Spoil ·hanks show tre:n1ertd(\)u;i,.vJif:t,.;;;~· :: :< · 

a ti on i.n plant variety' all.di densi.ty~di~eridf~g 'n~ ~ih¢fo~.:~tiij;:;:. ·; · : ~ ... 
ele.vation at ttie .. sppil.: Ne.a.r tne .Wa.ter'.S<e.d9e,,J;f1eiii~9et:~tfo.f.i~ .. ;~·~. ;·' :' -~ 
is .• compo$·ed of ~re n'larsh .pt~n~s, w6~re~,s:·- ~i. 1h1.9Jt~r; :· '/" ·: ·. ,;-:..L 
'elevations the .spoil ·m'ay be .c::oilered .by: p1·ant$ '. lh,at,.lrth~·~Jt;, ... '· .·'; -. · : 

• ' • . f;~. .,.,.. ,' ,.,,_ • ..( ...... : :-. .., 

the vegetat~d barri~r flats, Spoil b,anks· :~r:E!~u·e:ntfy ·~·a:r'e:/ ·· · 
signif1~ant as . bird n,est-ing ar-e-~s; the.types .af'i n\td~:flltes.trn:l ·: 
depend on the vegetation andreJativ.e :amoU'.~to(l~~i:rt1:oh ·•· 
from predators and hurt'iaf'js, :.Sever.ai• spojf::;islafidsrda': ihe .. 
Corpws Christi .Bay · area are . leased· :'&,y .. :;,lhe';r!N:a'ti\brial ·. 
Audu~on Society ~s sanettta·r1es .f0r' bir~g;;s~;~f{7' · "' · ·~ti . 
peHcao (Pe/e¢ant!s_ q1;oiqentalis).; an,,ll,r1-d8:1&~1'~ · .. · , ···. ·' <: ':.' .; 

lmpotyari.oelsp~~fa1. ·'c9,ficer,rJs.."-S:Po!t q?,t)i.P.P~~&~~l<;s;~f)fJ: {•<) 

and shel t is commonly. r;>l<ice.d ·on .suit~bl~ lartd :e.nviro'lllr.lebt.s ,, · : . 
. ' 1" . - , ~ . ,, ·_ •:f"· /» . 

and stabilized .to guard .against·'redistri!:>utlon;.hy' a~'tJ~e· ;! ' 

processes: Sueh. activities: can Jit(ovlde .va1uable!e'J:i~Y~!e~&~hd.{~: ·· 

·• .. ·· '.·jh:,~~~:;!: ., 
~· b:'~~~ 1~t·~::~~ .. '~ . 



for developmeat ,,,purposes . . In ·addi.tion, wel I-planned . and, 
controlled alteratidns i;)f' noncritical:- en\i~rdnments ca~ 
provide import<1n1,.r:ecteational lahd and .pr:otect wildlife_. 
Delineation of.sp6\I and made lan.d helps to m~strate the. 
e·x1eht to· ~h,1qh)t,p·aric: Ms' :qfiang~d the~n~tur;al e11vJri)nment. . 

Sp-oil tfisp,0.~~&;~IQ,n~."1:.l;e 1 tit(<1co~starW~tefwa¥ and the 
Corpus Chri!ii ~·Sn1P~··Channel .· a~couhts for ·6ppr9ximately 
70~. acres 'am~l ;:t,Q26 aGres,~)~~pliedvely; On ·trortfi ·:,Padre 
lslahd; made ;, Jane! '"and· ~po(L resultl{ig ' pr.irtlarlfy · from, 
recre·atienal ;,.;(:q'mi!ltiity .· ci¢v~lopmen't ('l'i:l'clad~ng a: :g0lf 
cou rs_e L o~c~_py<~t,)·J~~'1 .1'.9o>acre.s, ;R~:Cfoatlpr.(111 ~()inmui:i itv 
dev.elopma~t/fn~dh.striiil . 'devetopmeht, ('petr~ieum~1e:X:p16rtri 
tio~) .. a~d 9re~!lin~;;6fth~·: ·t-istl passdn M.tii~$hgJ~land ha~e­
produeed ar~~s' qf'ffiad(f ,lanq/an<I $poi I eqaival'err~:ito abPui 
640 ~cres: tt 'st1dt.1d·be.,note·tt that most at ~tti~.Poti ·Aransas 
area Was mapped'. accordir:lg to: natural env.fr'oAmentS'­
vegefated ban:ier. llats . an·t!l ;fbi'e·islarid dunes~although the 
land ··has been ,chan;geq t6. va;(-yihg degr:e~s l;lY. . co~munity 
develqpment. This··:~rea was treated J,ii'Uerently :fr.om. north 
Padre Island and/~thet . pa·rt:s of .Mustang lsiand Where vast 
areas have been:: c~~u:rged in preparation f~r ,.'Jlecr.eatlon111: 
coi'n'muhit~·,dev~l<.ipment;- these areas· wer.e.Jt1apped as maoe 
la1td,:~Figure ,C~f {;apP,erfe!tx: G) dis.f>l~y:s ·devet4Pe'l!'i areas of' 
PorF Aransas where the natural .·ienvl-tcirinient lia5. beetf 
att~.red -and .wilrch m:ay.be:c1a~sfti•ec1c~~ ·ffi:aciet1md. 

Because ot contirruir:i9;~t~ge;a;ti9nal~c<;>.qimu,niw deve.lop· 
ment since June-, 1'914.,ilthe. fr~tal area . of spoil and m~de 
land has iiicreaseg'.·. For .• ex·a·itlpl&~ ... al: :or:i'e ~;;~eV.elopm&nt 
located approximatefy. 2~5· R:l:i~es;so~thwest ofihe}corpotate 
bo~n<;iar/ .sf P~rt Ataosa~;-· two separate ·,.aie'as 6.~ ,sP.oti· 
(pl. i) ·are preS'eMi:V'1t!ined''J::1e6a.use ef col')tiflue'd •(lredging 
and spoil disposal. . $irnilar'~6pllrations hav.I)' increased tt1e_ 
areal extent of spoil. ar.id made .land on north Padre Island. 

The high salimi,ty~f mate.rial dredged' ff6rn. bay.:environ-• 
ments generaUy . .inhibits' 'tile grow:th of -:regetatior:i .until. the 
sediment has .. beeri i:ldeqqately .flushed' by .fresh water. 
Special meas·l'.lre!;: ·:if,a,y be. requir.ed to stabiliz.e loose, 
tin~,gr.ained , mater'fal uh:w it can establisli , apd maintain 
ve.getation: Dave;IQ~rs on ~no.rth Padre l!il:and have held some 
success in ~tabTti'ii:i)g,,barten matle la11d· an(',l.:subaerlal spoi·t 
by .using ·native hay, cut and baled from nearbv' .. vegetated 
barrier flats. The grasses are bal·e-d after seeds tiav.e . been 
produced but before they .have been released · from the · 
parerif plant. 'rl1Ei plant material is spreatF over the 
constructiof1 site :where· it · abs'or.bs: moisture and ,forms :a 
r-elatively dense· r1'~t th'<!t helps stabi1J.ze.·lo0se :sanlf,untii the 
native - seeds s!)r.ci°:ot. This method has apparetitiy been 
effective, iii coA:trolling:sand ,movement ·at wirrdspeeds of up 
to. 5Q mph: {PiJQ,r.~ Jsles· Development CQrporatfon, pers'on,al 
comi:nunication,$t,.; · 

SUBAOl;tEOUS SPOft. 

General . ·deTinJtfdri;-ln many areas,. spcril· occurs. iA 
subaqueous e.nv!ton:i'flents ' either: as ··a result of i:nitial 

'disposal ... operatfons Or' 'as .a resuJt of natural ·dis,pe,rs·a1 bY 
eros'ion/tr.ansportatkin ,pr.ocesses:-pr both .(fig. 16}. Most 
subaqueous spo.il in ,the Mustang a.nd north Padre. Islands 
area fringes subaerial sp0 il that: parallels dtedged' channels. 

14 

.. 'f. . "•. 

',::-•:, !~1;.. ' ., ·· ·[. ;. ·~ ·~ 

Figure 16, Sabaqffeoo~ sr>PiJ: alo.n'g •';t~.e mafgi.n,\ot~,&i;:i:Vp9ftiltt~d ; 
subaedal spoil .souih .. of -th1(COrP,.~s:ch~tsti ;'Sbip:'Cban~~i<~i,ew i~; 
toward the, east. · , •. ··,'..:·::~ · •. 

'{. . ·~i -,- ' ~.-. 
. ;: .. ·· .. ·' ... 

~--' f .;.:· ,,, ' ' .· ... ¥' 

In a teas whe,re .su!;laqu~Q~~ sp~i l ~h~s-o nd~rg~!.l~;~~~~~ef~i~l~t·: 
redist~ibufio11 and: di~pe'.~s'.iq1')' ln~.i;i· (lgjac~nti~ryyJ,r:ori~,~l'!!~s~: : . ' 
such as .subaq~~ous ·, saii'd~f:lats ,~,atii;d'·bay,q,:a~PJ;d ~;~~rlt:f~f::l~','. 
shoal.s, definirrg boun:ctarie;s w,ere dtaw.rl .w:ith: t.e:fer:~ni;e' to~ · 
( 1) the ori~i1;1al ~i.te: pf dlSPQ:S:al. M Jodicate.d;J>,'f:'s~~'.\:!~n~l:al 
pho.togral!>hs, (2) . the. e~1enf. of: re9i~ti:ipl)'jlo .. \'\~~ti~ <d\~~ts:al . 
.as determined !JV p'ho~qgra1?.hic t~n.~. ~al"){j o,~4fill:ie: nat~~:<it 
adjacent environments. At sqr,ne· t09a(:k:msi:sl:i¢11 '-as ~of.i'l:cdt ? 
Wi'lson 's Cut, . marine dr.~S.ses . JHaf~if.rJt~)·'.'~~~~:e;· ;P,e¢oroe. 
established· on,'Suba~ueo!:is spou;' Th'e~e' ar.eii~ Yi~f'e :·ma~ped;;, 
as grassfl ats. I nforri:i,atfon c1n tM. exten (to, whl~,A;spp it; ~teas ., '· · ·.·. 
have been r.~clai.med by rnarii:ie:, gra~se~;:i~,;'tl.rgsl}r)ite(';f,':l1': the ~.·. 
s.ectionon histori®.f mo.Qitorfn.g:. ···· ,:· . ,:; ~· . 

Physical ·· characreri~tics. -rSuoaql!e'!'us .. ·•,·;sp6i:t,;H9~t~pies ~ . 
approximately .890 acres in the Mtrstang-· and : m. .9~.F1 · P~dr& .. 
Islands area·; it coril!i>risas 2;s'·pemen'hdf~>th/il'.,.tO;iakar'e'if<of· · 
land and water :resollrce:s. ··'fMifu.os:t~te~si_ye~;~~\.ur.t.~rlA-es :· · 
are along the .llitt:ac0.9.~ta.t~w11te:i.wayL~s.~~,'aci:~~h ',CQr:~~ 
Christi Channel·'. (·21~ ;q<~nisl; ·a:ndJ n';tl'i:e/ Sh'<\rrt:i:'efck; isla;Ad'" . ,': 
W.ilson C€Jt area: (109 acir.e:sl. qke::~i.\bael:i~! -sR't:ri :l~1;1cf:m~de:. 
I and, the .corn posi:tion , of . slf~~que:ous : sp.p'fl : isfv~r-l'abl e'-: · 
generally consistiag .oJsand, sif(.~S'heli, and'._ctay' . .. '[( - ·. :'• 

Active proce~es . ...:.sv,Daqueotis, · ~'poil )' i~·'.su~e~iitib!;~ :to · 
extensive· reworking . by· waves· (l'Aa curren~: .. t~a(te.i:itf.t.o· 
concentrat-e coarse m(l.tetJa_!:while spreaclffl!}~,~ ri~t~~,~'c;i(m~n:& . 
info adjacent, 1.o.w·enfwgy .subaq~eou:s.er1vfr<inm~lills>Cbai'se,. · 

•, . • '• - < • •,, '. ; " -; . .'', • • • • • •J• • • • • • .• ;. I '· ·~ -,,. • I ; .,.- ' • ... :, 

mate rial concentrated· along l:>'ay mar.gin's. fiJ ay: ev1m·ti;i.alJY '* , ., 
tossEid ab0ve sea lellel : bY. ~:form. wall~~ f'()t'tniti~:a O,cliJ'snelr 
berms and beaches. , ; '" · ·, · · .- .'t : · · · · 

. ' '.·· ,1 •• . ' . . ~··· _, .. __ .:_~- :{. 

Vegetation/anlmals.-Brnkigitally, .suba~he:olis, ·SNo.iK . is · 
very similar to ,;hay-margin sand ~and ·Sh.d,ai:&f Wlth 1#rpdtic~, ... 
tivity mostly fr.om ptiyiopl~i:j~tgn aiid , :$P;ir$e.';;;,,rtfilttQe : 
seagras:ses; tlJese .are~s ar.euse:d;.by ·a Wkhtva~i.4r:yJf ~hlfli·ais; 

I mportance/spqc i.a.1 concern,.s .. :.....AI tho~.gh · tlfspo$al :pt•spbil ··.·• 
in subaqueous environmeil:ts is n,Q.~ ·recomri\Q,11;ded:,6~c.aus~ ; 
of possi b.le .c.ompartmentali tation· bf n:atu~al eri11~rijiif.nerit$.)' : 
restriction of n.awrat w·atei"~ cifQul:&lion patterns; :arid: d:iStur" ; 
bance of bi-0_l-0gfoally. .produ'btiv:e. areas, ·use ofrexi1i1ri9,areas ;~· 
of subaqu,eous >· ~poil ·for develqpm;ental . P'.tir,.pose:~',fa .'t;iften ··' 
preferable to fil1in.g. a~jqcent e·nvir;onments.{ . ~. 

j ,, . 
.-.i1': ......... ,,,·!- ' · .•. 

....... 
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Figure 1 lfa} Figure 1 l(bJ 

Figure17. (a) Fish pass (Water Exchange Pass), Mustang Island. View is bayward. (b) Navigation chanryels in a rect~ail:lOnalcommunitv 
development on Mustang Island. · · 

NAVIG.ATION CHANNELS ANO 
PERMANENT SURFACE WATER BODIES 

General definitlon.-ln many areas of north Padre and 
Mustang Islands, canals and channels have been dredged for 
recreational, commercial, industrial, and biol<;Jgictil purposes 
(fig. 17a and b). These channels are generally narrow with 
relatively straight boundaries. Of the natural wate.r .bodies 
present, only those consider!\ld permanent are shown on the 
Land and Water Resources Map (pl. 1), although many 
ephemeral fresh-water ponds exist on the vegetated barrier 
flats and in interdune depressions. 

Physical characterlstics.:-Navigation channels and perma· 
.nent surface-water bodies.cover approximately 816 acres, 
which is 2.5 percent of the total mapped area. This area 
does not inclu(:fe the Gulf, Corpus Christi Bay, lntracoastal 
Waterway or Corpus Christi Channel. Of the 816 acres, 
recre.ational·communitv development in the north Padre 
Island area accounts for 340 acres, oil and gas exploration 
and development near Shamrock Island and on Mt;ts:tang 
Island are responsible for approximately 230acres, and 
recreational-community development on north Mustang 
Island, including marinas at Port Aransas, accounts for 
160 acres. The remaining area of approximately 85 acres 
includes the fish pas.s and other smaller channels and water 
bodies. 

Depths of channels vary fr:om less than 5 feet .in some 
recreational developments tp more than 40 feet in the 
Corp1.,1s Christi Ship.Channel. Average depths at the.center 
of channels constructed and maintained in recreational· 
oornmunity developments generally range from about 7 to 
12 feet. Channels vary from .less than 100to .more than 
400 fe.et wide. 

Active processes.~Dredged channels can faeHitate move· 
ment of storm waters, increas~ng the rate and extent of 

flooding and erosion of adjacent barrier Jslanci. ·environ• 
ments. Bulkheads .have reeentl'{ been l.ns:ta,lled alotl•g por· 
tions of the fish pass because of exten.sive bank,.etQsil:ln; 
erosion rates have been particularly high at.the bend Jn the 
pass. A major .hurricane ~as not made l.andfall in the area 
since the fish pass w21s constructed. Subaerial sf)o'.il i:itaced 
along the channel dredged thrbugh East 'f'lats (North 
Mustang Island) .underwent considerabh~ .e:rosij))l'l dudng 
Hurricane: Celia. 

Vegetation!anlmals;-Prlmary biologic proclu~tion>. in 
channels is mainly caused .bv phytqplan!<iton1 .atth()tj.gh 
marine grasses .may become ~sta.blished fn shallow.areas 
( 1 to 5 feflt). Many fish, crabs, and. shrimp found ln the 
bays also hrihabit channels; In community tlf!il'il!illopme:nt 
channels, these i.nclude brown shrimp< fPenafe.t1s;a~t11,r;ust, 
blue crabs (Callinect.es sapidusr1 bay anchovy (Aru:;hoa 
mitchitli}., and Atlantic croaker (Micropogon undt1la:t1;1s). 

Importance/special conoerns . ..-Channels. Whili:h c~ntie:ct 
the bay with the Gulf .of Mexico, such as the fish pas$ and 
Corpus Christi Ship Channel, .serve . the v:itar purpose of 
providing a pathway for migration for ¢t~i:t~t oftgii!'nlsrr\s 
which leave the bay to sptiwn and for ju\l'eniles Which !ilnter 
the bays to grow. In addition, many orQanisrns rn0re 
charaqte:ristlc of .the nearsb0re Gulf are foulitd in. these: 
channels. Water-quality problems ate not eon;imqm in these: 
channels because thechannels·are:.avramicalJy.flusMd .. 

Channels in developments oan. provide ,. Mbitat f(;lr 
organisms if. water-quality problems c•q be 1:wercome. · 
Shrimp, ci:abs, arid fish are !lfenert1lly tound.rneana1s,.whi.ch 
can provide. a refuge from temperature. ex.trernes ex:peri· 
enced i.n grassflats or $hallow b.ays. Unfortunate.ly, most 
development oanals in. Flo.rida and. Texas have e.><:periem;:ed 
water-quality problerns; thi!l extent to which organi.sms 
oould make use of canals with better water ql,latlty/is.11.ot 
well known. 
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... '·' · ·· ACtlVE.-PflOC·ESSE~.AND NATURAL HAXAIJ.lp.S 

The im-portattcti"of active.. processes amf> tTatural _hazards 
in the Coastal :iiine · ~annot t>e overetnl:>hasized. -The 
~omple~ int~r~action.of eolian pr;ocess:e~. tropical storms and 
hurrtcanes;· waves ~r'td· ·lol'.l.{iSl:u.;i.ti) CUH.ents~' tidab cUtrents, 
and ~ubsidence an·d'sea·lllvel rise:effe-ct"rehl'tive'ly ·rapid and 
continuous: change- ·in tnii'l:aAd ... and ~ater te$ources of the 
.barrier i·slarids1 .. T o ~uridM.stand. t~ese :.:-change~- :&ett~r. it is 
helpful to focus :on the .a~Hve ptoaessces ;and naturaf: hazards. 
that induce them., ·" 

•"euj;;,ATlON 

Eolation is: the work ·PedQrme'd afrec-tly, 1:5y:-the: wind:; as 
w~H as ind.irec.tl,y bY · ~i~.d,d_;iven ct:it.rentsanciwa\;.~~-These 
SU'bJectS• h'Cili'e · ~~~ ;pfie'ffy ·'.¢1s¢ussed -Undh f'th~ topics af 
dur:ies .and' wlhd~trdat :frat:s., b\:ft:·in& fcilfowlng.cen-iments:are. 
induced for c:onti'nuiW in .thf!' ·discliission df active 
processes. 

•._,.· .. ":Dunes 
l"he Jliig~"8tfor:\ ,of 'sand-.dunes is corrttnon throughouuhe 

are~r but is m,ore f rrii)ortant"OA- nor.th Padi;e<lsla'nd' than' on 
Mustang Jslalld/.~Ourie'• TI1J!tatfon is prfi~abl~ due to a 
combination 'of -sev.er,al faet~rs ai!Jong wA!ch' afe climate and 
historical 1a1:1-a.~µ$E1/ ApparertWI• tti'e clirt'lati9, c'h~n!le.;S · f.rom 
dry · subhuMid>'toward .. ·semiarid · coiJ'aition.s · .. ·:betwee11 
northern Musttrlg:.4nd -.SadreAsltmds: are sutfitient :ic) ··ca_ use 
som~ '.-differenceS<.tr(vegetaUve 'eCiver or at'~east. to create a 
criti-~a.1 · situatfori<'Wh~rreby minor· de~Hnes,. in r'a_infall. cause 
signlfrcant decr~a~es • jn ve.getatiVedefi-Si;tV .. GoOpl~d • witj'l the 
l:ong hist0ry';of;fivilst9.* (sheep: .~md ca~tle y·.g.r<!zri'.l.{ton ,fi>,adre 

·'Island ·(Pr.ice,:arl'd Cluflt&r; ;1,S43i Sh:efre •. ·t.9:71) ar;1.d ~r.ass 
burning (Otteoi ~n-'d- ·othl!ts; 'H},12),. .this ·climatic effect 
accc>urits foi:, ri:l'ai6r,, di'f'fe'tefrces in dune ·ae:th'ilty -at thl'l 
varlou.s lo.catiti.ns:~.. · 

1;31owouts can pe initiated rtO.t only by' done de:vegetation 
from wind eresi-qn 'an<! dro(tght bu-t also by erosHm .from 
storm waves: Saft,water . ffoeding is also detft"'ental to: 
vegetation not -fol.erant of e*tensive ~xposure to hi~h 
sali.nity. Some blowouts and dune fields grow:by mrgrating 
acr.:oss and· burying back-island v~ge.tation; at the same time, 
the blowout ~unes are no.urished by ·$and,~ransported from 

"· .. ,, 
the beach · and --feredune -ar~a. ·.Other blowoUif•lJhne . a~eas· 
detached from ~ fbe . fo'tadUnes, mtgl<a'.t~ a~ '.tt , urfrt ~;with . 
revegetationa-ttne:rear:margins/':•. · '.< '' · ' <:· :": · 

Both, aerial. pho:t:pgr.aph: ~nd f,iel·Q: .. qb§.ewati9~~~fhttl~at.e;· 
· that thE: d~rection, _ofti~t mi-g'r.atf~~ ,ot :ti!'Owo.o~;tii~~~sr1$1'y,/~se 

and northwe!!Nil6ng' the: . .cen'tr~i· .;re-~as'-coasr':'"'ff'1'i~ffaetwas~ , 
·-also. ;sw bstanti aifiif ; b.vli· ~okerit:(:'f~M} • who ;iatir:\bu~i!~;ft;i'e:., ; ·' , 
dfre.ction· 'o.f-.n~t" dt.m~ .l\riigratib.n >'to ?the<"~e~t;)tir.~l\t:\v~tif6r1cof .. 
southeasterty· · and nor::iher!y :Wmd~:"o:u.1:1e}ri.iit~t1:f~~io:q·: .of 
about 7'5 feet , ~r ·Y¢ar .•an!i.f , si;tl:>seqq~n:t,:b~V:'(S~re!!~e:il?!o~ 
grad_atlon have been --tec9tded:.·on·" .nor.mer-n\''P'at:Ji~ 'lsfati,d .. 
. (Hunter an~ Diekin~dn , .~rn7ol ·' •based':·Q".'it.:h\~Y.~m~ll:t': o:t ·;. 
blowout~dQne f.lelds showa'.on'., aetl'lit\phot~~~P.h'~ jn~-f.$'4-&; 
and · 1967, Price frg7;f,repo'rteiL/g&r:1e;mj'Qr-ai}~~ : ~ate~ : 
ranging · from ·30. to .SS'fifot !pe°r yeat ·,:qr¥• r\i~f.t'!1eth';Pa~r~'~: · 
Island. · . · , • ' ~; ·' \ t ,,· ... · .?· '." : 

Esti mat.es ot- total sand, volum~ts~o.r.ed :li':r dUJl~i~a~·',ttt~ · 
barrier islantlS'_'have _net 'tleen made but signtiiciir.:it-- .. cal 
accretion has o:coul'rettas ;a result-qf,~etlail::i'~d¢'~s~· ... ~:.,. 
heuristic r.easonilig; Arte .• i~fe,rs'.-mar·.in.itiai'.~ie.~n?:ill ~~ibi:i~of ·. 
wind-transported .salad ·· is ·rapid ,tjutdh~li~s'tf1*e4if~i;lt~pd.ne::; 
growtti is· le~ss · tapid~· .. :Af)patenti\i, ~f.Ol'l.0dV:RtrS\~iitti,be: . e:.r.·~fi:ted : '• 
and rebuilt over :a. perfod -of: 1'Q't0 20 y~~r,s:- e~~~fr' ii:rotnes. 
field dbs~r.vatior:is; and, cotnPatlSQi'I.\ of .ae~i:qf~pti~.tog'r.a'Ph:s .··. 
attest t_o the :rapidity of · du.rte ' rebui·ldfi19'¥:.<u~ :;Mu$$;a,l"\:9 "' · · 
lsl~and, vegetated' dunes 3 to · 7' :feetd:ii91.lzo h~yir1f(\~~~i;f":J.rv; 
front of the post-Garia (196:H wa11e-itit:,.::face'·';ot-',the ' 
foredune ridge· ... Quantitative data;a~.iifaci<:i·O:~ 6rrt~h:ir ~a;~~s of '•· 

. sand accumulation :and' d~be.·9[o~ll.;, tf1etg;~~t~~~lrt.a:!l!fy:rro 
data avail'giole'\cqv&~ing ·;·e.x1e1;1~ed · · :~r,loti!~:"'~h:~ifle~ (}~t~.ni 
and ntM~.-. ( T912,,· .. pr-ovtd& · ;.sO"me ' i'r:iforroa'tibm:t-Qlilc-'>sand 
accumulation•: from> ea1i:ati ·prciesseS.., .. ttfey. :de:fif<:in:s,trate:d ·;,_ 
that dune~) ~s.hJQ11 -.as ~ ·fee1cq~:1d ti~:~btjin'ed: 1:~'.44b~~rtttis , 
on north Padre, ·Island' c(st;ntth :01 Hie atea: c,ci,veteq i~y- :thfs · ·" 
report). Totar· voluma of. · sarid acy.u01ulate_d):·a'.t'~,1,Pt1i'.\l'ipua('-' . 
stations•ove.r 4 ¥.eafs {Jur:1e' J 9&9<tO}M~y ;H~ti~'.,a'i1·9!l€Ht~m ;~ 
6.89 to fE) .. 92:cubi<~«ya.rds ~iHrie~r fqot .~f.l'&e'acl:l, A n\ean 
value of' ~S .. Ofkubic y<aflds per linea;r J6:€>t.c}f_;l),e~ph 'wt1s -' 
obtained from st~tions , S"pa.~ed in a · l.,.2Q.~fol'.)~ :(~~t ~eeffon ,; 
on north Padre lsland·, · This ate'a .eompti~esp about" 
18,000 c~bic yard~ of $i10d'that . accum;iill!i;tea .. o,V.el,'~H.9htli/ · 
mer.a than ·2 years (·MaY 197:0 t() July 197.~)( . 
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Ar~ificial methO,dl · us~.d tQ :WiP sand c>,n : no~h ,Y,a~rE! ... 
lsf:a.nd also pr011i'de· ~n e~~imate 'Of :eoUan sanfl .-.t(~o·spqft, , , 
vci;turne of sand ~C?cl:!mul~ted along pioket;fences 9.iler a ' 
14;montfr pe.r.iod (fj,f@..rph :.'f QG6 to. May · rn.a::ttrar1gik!Jr01n. ·; ::S~t~ l'i'h~i~,!l'(, , > , . ;: / :.. . ... • :.:: ·.· .. :.:.;,,:L,' 
7.0 oi'olbic vardS,, to 1:3;7 tQbie-yarQs !>er Jirlearito6.t.:of~aof'.1;;. ". D6tti · :,.. .(f:eet> , Rp.f~rel)te . ···>·" 

. (Ga:ge., l97Gl. , ,;.· .·· . . . ' , ·:~ ·· . · ,, . . .. , . <; < . '" · · 
.'It ·Shoul.d b~ rtot.il~.·. ~o~~ve.r; .that ~yn.e : uabli~ation;. : " , '19.1,Sf · p .5: . · Pri<;:a.~{tt~&'ai j{°::~r·· 

W-tlil1% .·:appearing tQ :be· e'~.fool')ment<!lJy :sci1fM.Qf .¢al'\ _be · · · " 
e::ounterprodut:tille ans:tmav.wave a de'fin.lte ftnpaot:dri.~~~aO.h . . -1 Q:~~: ·;>;-'~"o :, ~t Ptic::lj.$~e;;, · 
S;~ephe~ .. and< erost~n. Th'i~ .• C,OOAt~rt:ir91;l:4:c;~!;-1;!:tY'5w~f .. '\ '' . ,., . " . 

·demonstrated on th,~,N·~mn Caral.ina c:oas-t W,tief~i~tiifcially 19fHt >:/ .9,0 · .''Spdi·ri~"~~:S6.~l ·': 
nurtu.red . vegetated dtiil~s .re·s.iste~~tsto~n1?1.yavfattitck s6;w4U ' " ,,,. , .... . 

· that tlte norm.aJeX'<:liai;tge;of~tored ·sand~et}iv~~n .t~~'fiP·!iesr 
and beach was: elim;inated~ inc(~ased J:ieach·Fst~~p~eS,~ '.•aptj'. 
beach cerosion resulted. fr:p,ro this . ~taQilizatlon ,~{fQr1AOblai'l 
and :Godfrey, 19.i3h,,. · , · , ;. : , 

» 

::.'t:: wrnd('.fJde " · : . :: ·'· , 
. Aithough wi·nd ,ttde~ are recoQtiized ~~ impor.t.<JMt: ag~nts 

of fl'ooding and sedlmentatiQ.n, few data ,enwir}tf:tl~iis:fi.av.e, . 
been .published for the: Tex~s coast. Tf\e ·magti:t~ud~'i6;fWind .' · .. 
tides·.·i~ dependel'lt On wln;d velQ.chy, Wi;tid ·d~tatj.()r:\ ~;:watei:· • . 

. dePth, and leflgtn,~of, f~t6h. l4!bt>rator:v e')(~rirti.~hts by · 
'· Sibut>and Johns-on C't9.BV}' sugges.ted' that :bott0m ·roughness; 
· as well as wind ,velbctty, ,fi' r:esponsibJe . f.or.~hlgh~f.,:,water 
· h"vei•s set up in shalt<,;wwat~n. Smith ·(1914} ,~ri'.lt:>M.slz~<i tfre 

importanc.e of me.t,eor.ol·ogiQal aUects· on wat.tW:fev~ls ln 
. , Qor.p~ Christi B~y, ~He also eon eluded ·that :t~e 'tld~s/itr the', ~ 

;Qav·· are .char-aote.ttstfoaUy. diµr.nal l;lecause t!;te...,semid(ti:maf 
·~idal . constitvent is. ·da'riy.pe~ei:J ·by. the. ~r~~:~, ;ct;i1~i'i::$tjip.) 
C!ianf.lel. · · 

.t:f-µ.r.riCane.. Winds;;, 
Wind Is importc1mt 'tn ' the ·develoQment ~-of • h.uFr~cane 

sur.ge(Jbut· the moit .. ~dv~i'se at~ribli:t~~,~af ·~l.nd· .~r.e,; 'he . · 
devastating iorce .. a~~':ne:ap. t~tal,. d!!~trJ:l~lon .tf'iat .n~i~ally 
ciccompaiiy hurricartes~ The:destrucrioP•bY {luni~ane Wind 
(g~ater th11t1 14 mph~ ·~n,come fr~rli tr~mel\go~:s, gus,ts or 
high.: s1.1stained > Wfo~$: Htmicanes ar.e 'C.Omttfim!y::,-a,ccom· 
paniecl by . totnadoes :th.at·also cause cpns·iderahte,·qantag~. 

' °Qilia ( 1970) is arrt.e>lamllt*· of a tiurti':oane·.':thai. caused;; . 
m9r:e• econemfo ,loss; f;o~ win(:! <iarna~~:~han f~o~ fl~~tiifl~k · . 
Hurri.cane , Beulah was. c.tiatiae.terized ; by , ff0(.)~ifl9 ; ~tom ' , 

·aftermath rain·fall .oot,almast.equallY impo~tant were ;ttie,.4'{:) 
tornad9es associatedwfth the $totm. · , . ,, 

E*t\'lnsive flood.ing :of the.eentrat Texas c0,ast. is.pr;im
0

aril.y 
·. , associated with hutr~caMs, whe'reas ,. rti.~nQi'· .>:flt>o~i~g Is , .. 

commonly the re:su1t:otabf!l.~·11mally ,hi,gl:t,~stronQmic<1(ti;d~ · 
·and/or wind tides'set .u,p.t)y:pe:rsistElnt 'StfQng Wii\ins~.~ ,.. . ·.··. 

·S.alt·Wa:fer Floodin:g' ,. 
Scrlt·water fl<:)Odin:fj ,,accqf'APanies stqriiJi s~or,ge' .whiC,h is 

the ··mound of.wate:t; (n front,of. and.:1o th~ . rif:gl;t .. df the· · 
storm track. Storm ,surge ·.d~pends ' o(l'.:the 'iri<t~ra,dtion of . 
cyclql'.lic wind circul'a.tion, , a'Sttonomical·. tid~r<: oarbi:Oetrk-

. Pressu1re, direciion ofs'toro-iapproach; al"l.d fbrWatd·sp:eed.of 
;tt\e slorm in relation . ~a the: eoast. Shef.f vvf.dth.ang.water .. 
'd~ptl\l over which. th~ stor'.m tra'ilels also .h~ve. a trearrng ;on 

1'967 

. '· 



period. The graph for surge frequency on the open coast 
near Port Aransas (Mustang Island) showed that a surge 
height of 11 feet can be expected once every century, a 
surge height of 9 feet should occur 3 times each century, 
and surge heights in excess of 4 feet shouM occur 20 times 
each century or about every 5 yeafs. Obviously, these 
figures are not meant to be used for predicting actual 
reoccurrence but rather to relate the frequency of past 
events and provide an estimate of future surge height. The 
data clearly Indicate that the central Texas co:ast is subject 
to relatively frequent flooding from hurricanes. Coastal 
residents ar& awar& of the problem; however, developers 
and prospective home owners should be aware of the 
potential hazard from floo.ding. 

Fresh-Water Flooding 
Hurricanes cdmmonlY tt>d.ng fresh ·Water · flo:ocll:ng fr.om 

torrential rainfall, Hurrican·e Beulah IS. genetai1y··· remem­
bered as a storm ch11racterized by fresh•water flooding even 
though there was considerable salt-water flooding asso­
ciated with the storm. Aftermath rainfall alon9'the central 
Texas coast ranged from 11 inghes to l4 inches between 
September 19 and September 26, 1967 (U..S. Army Corps 
Engineers, 1968). Documentation of fresh-water flooding 
from other storms similar to Beulah is difficult because of 
the lack of sufficent data. At least one other storm in the 
20th century caused noticeable fresh-water flooding. Price 
(1956) reported that flood water from rain remained 
ponded on Padre and Mustang Islands for about a week 
following the October 1949 hurricane. 

Because of the low relief and poorly defined surface 
drainage in the area, rainfall at the rate of several inches per 
hour or total rainfall of several inches or more accumulated 
in a few days is sufficient to flood many areas: 

HURRICANE WASHOVER 

From hurricane records coveting 85 years ; {1886 to 
1970), Simpson and l awrehce. '1971) calcalated the 
probability that a tropical cycl6rie "will bf-<cl:lr ln" any qne 
year for 50-mile segments of the Unite.Cl State·s coast. Their 
data indicate that each year. the central ·r:exas·6oast has a 
13-percent chance of being affected by som~: type of 
tmpical cyclone. The chances that a hurricane will strike in 
any given year is 7 percent, whereas the probabHity that a 
great hurricane will occur in any given year is 4 percent. 

Hurricane landfall along the central Texas coast occurred 
in 1934, 1936, 1970, and 1972, but other hurricanes with 
landfall along other parts of the coast have had more 
impact, notably the hurricanes of 1919, 1961 (Carla), and 
1967 (Beulah), 

Areas presently classified as active hurricane washover 
channels and fans are Packery Channel, Newport Pass, and 
Corpus Christi Pass. Surficial features, however, indicate 
that numerous washovers were active during tbe geologic 
past. 

Both Andrews ( 1970) and Nordquist (1972) studied 
hurricane washovers on San Jose Island, immediately north 
of the study area. Nordquist concluded that the origin of 
North Pass was related to the migration of Aransas Pass, the 
drought of 1915 to 1918, and the hurrican·e of i9l9. The 
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southern end of San Jose Island, betwee~ Atansas Pass 
and North Pass, was extensively eroded during the 
hurricane of 1919 (Price, 1956). Nordquist' eStimated that 
6.3 million cubic yards of sand were deposited as a 
progradation of the washover fan into Arans;is Bay. He 
attributed subsequent accretion and progradation oJ the 
washover fan to the numerous hurricanes thiit _have caused 
flooding in the North Pass area, notably the h.~rri'canes in 
the early 1930's and 1940's. Apparently,- '1he fan had 
attained its present size and configuration by 1938. Minor 
reworking of the margins and surface · ha'iffl:, occurred, 
however, more recently from storm washov~t;,riotably from 
hurricanes Carla, Beulah, and Celia. FteqOent overwash 
during the 13 years since Carla has left the ·~t:>rthPass area 
vulnerable- to future washover. · ·, • · 

Distinct physlographjc features sue~ -~s distributary 
channels and eolian mounds characte(i,ze tl'ie .. oldet··wa$h, : 
over channels on the Texas coast/ 'ln: · addltfd~ 'to tieing ·· 
relatively small in area, mote. r.ecerlt'. ariCI c'urrehtlY,.ae;tive 
washovers exhibit barren surfaces · ma~-ed by poorly 
defined distributary channels. 

Packery Channel, Newport Pass, aod COr:PUs·Christi Pass 
are not strictly classified as components of . .hurricane 
washover fans in a genetic sense, although they are ceitalnly 
subject to washover and flooding from highe-r. than normal 
tides. Past records indicate that these channels functioned 
as tidal inlets, although they were often modified by stofms 
and their activity was intermittent, The subaerial and 
subaqueous sediments associated with these c6annels con­
sequently represent both tidal delta and washover'fan 
deposits. 

WAVES AND LONGSHORE ClTRRENTS 

Observations of breaker height and long5hore current 
velocity on Mustang Island during the f~ll atjd, Winter ·of 
1971-72 by Davis and Fox (197:2) indic.ated 'that breaker 
height is generally less than 4 feet·wilh mean b~e~Kei' height 
being slightly more than 2 feet. The vel~i.tV. '.~o)fJor:igsh6l'e · 
currertts ranged between ?ero ·and 3,9 !~~i' ·!l(i;f;;$~c6.Ad, and 
averaged 0.38 feet per second am:l · ()~79~~'!1t''~~ second 
during the fall and winter, respectiv'elv·: ·: A~thOYgh rip 
currents develop along the central Texas ~¢0.ast :during' 
moderate- to low-energy conditions, th~y :are{ $hbor'diriate 
coastal processes (Davis and Fox, 1972). ·.. .. · ·~ 

It is generally recognized that basin configutati'on and 
shoreline orientation plus the approach .of"wave. trains 
controlled by predominant wind direction ·produce south­
westerly littoral drift along the. upper and C:enfral Texas 
coast, whereas littoral drift is northerly alohg. the lower 
coast (Lohse, 1955). Apparently, the zone of convergence 
is located near 27° N. latitude (Watson, 1.971), butseasonal 
conditions can cause the convergence te .shift up the coast 
toward north Padre Island (Curray, 196dL. Al.though the 
direction of littoral drift at any given time depends on wind 
direction (Watson and Behrens, 1970), the r-ietdii'ectio:n of 
drift along the central Texas coast is sot,tthwestedy. This is 
documented historically by the migration '.•of Arar1$8S Pass 
and inlets in the Corpus Christi Pass - PackeFy~Qhan-nel area. 
Remote sensing techniques have aiso beeri ;-l:l~~d: to· docu­
ment the characteristics .and southwestw"'rd ·direeti:en bf· 
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' . . .. •.· ' ' .. ,, . :</ . ,, ' 2:~;,t~if ~~j.Jf~, ;, ' . 
suspended sedimeht ·t.i'ansport (Bemt:hHI; 1969;, .H:ttntet";; Co.rpt1,s Chrfsti:f>.ass,, -a flsfl 'p~~srWci~qretigtcf,a,¢;t,O-S$;~M~J:t1}1$1f'//:; 
1973). ts'taacH:o· cionrfect'~'9fP.1:1s :eliiri.stt~~-~.Yd,fltruthk~<t J)it};..,, ~r--.. 

i;lecause of the se'asor;ial ·rceversals in·:dir:e'ctrqr( 9t .fi;horial . the ~pa$t;, ·ildiil ,riiil-lafa: ii;i ,.l he CortiiJs,~Ch'risti- · ~y ·;2'.'. .. ~;< · 
tr;ansport associat~~:~wlth,¢h,angin·g wil'lpdir~q_t-i'9n JBl~fl~ew Chan'n'ef are.a· ;ef.ved th~ &attii;'ftin~~~I\ h~ ; "''; ' 

:::~~-5~~,~~~!~~d.::-:~~:~~~~.~r:~:~: ~~~~~~~~:~~~t:ri;r~~;~·~: ~¥~~ . 
1975), net littoral· drift aton·g the central Texas i::gast.'iS: only Aransas. Pass•~,(·Collier · ant\l? l;:ll}d:9PfJtl:1'>J;Q. i2J:;;:'~:-/>- . :;-~) 
about 1 O to 20 peroaen.N 1f the grosd ittoral 

1
dr.jf1( ~Carothers ~tailed:·iati~ngei~'..11nc(~~dju'~~h\ept$<in ~mi ;~tj'.t;~'i5/{ /::.;: 

an<t Innis, 1962; ~h~:ens . alJd . Watson •. ,1974·h Gr9s·s~.l ittor,ar- pass qUrip9-:itS-.;"fir-st.Nel!r .of .qper~.tlorr''~~ve . y. ··•;: :, ":, .. '. · ~ 
dri-ft in the viciniti1 of the· Mustang Island ti#'! pa),s~,trom f)e:feh.r.d1nd '.S6re:ris~n ir9?3) iir1tkby ' i:fuhrbrr$fam- ·~Watson ' .,;, 
J\:11Y -1972 t~ June l9!3, c~;mputed- by,":Sehtilrk~nl!f·Warson ' - · ('f974t. ·M'a&rmum discn·ar~ rec.o~tfed, at:.:~~·f1§tii ·~ah~1Was(" -- ... :'·: 
(1974), waS about __ ·1 ·~illion cµbic va:i;ds ; ' net ·l i~tor~l · drifr, ·about- ,i:i;o.o.o[cUbi¢1f8;~t µe1;·$~~on~>,~~X'ifl!~0.1)id'.a(~qci(r'enf.·s . .,, ... >~: 
(southward l w~ -from 39~ 250 -to .Sl>,200 -c~l)~e yards. ,· ve:lt;>citl.es· 1tv~r-a~d·. "\;!pt1t(<3\t~trp,E!"~ secg,,rr~hP', · · ·. · '.S,t ·~,<-~ · : 

uOoor normal ·:::,:~:b:~: ~·~·''i~l~.cl~ ~~. -~. ~-"'~I". ~"_d:b_~;,_·"_.~.··-~-==····i_.,_~.-~~-'·.~.:.~~.:.· .•. --. __ ·~_e_;.·,•_;_·_;_._;_ •. ·,_i_.~i_1_f J'.,_ •. ·.;.~.i~~i:' 
and. inlet cros~·sce6tlona~ .a~.~a : art? major fa~fq~s~·,h':f1.;Qeter; _ • , · ·· 

· mining_ ~idal-curren:t: veloeity •. , The.J:,ays:of tfr~'-~n1~(T,~as Tw~ :. ta~t9r.s .:9.~, .11'.l-~!o~: .. i[r11.P~r-t~~~e~:,r~t~~~'1-. 
c.oast are large but sh;allo.w.· and'. because the ·tid~I~ ~~l\Jge, i~ ., , rel ll~l.9!lshiP.s:. ,a'! .9.ny~ ~h~. ·:?~,rwit ~:.e~l!s' ·~ 
low_ (t5 feet)., ttie. -tigal p~lsm .is- .n.ot , Qreat. ·P'.~~~~r:ndfef ch'anl)e's .. ·a~·(}·:· co:mp~etu:mal · s1.;1b:s1qence. 
rJv~r ,dis<>harge, lntc{ the bays . is· n-orri'ialJy min~i:~ ar1d· thus :' t:fi~pussed1 Ho1;9aerie;~ri-S~)n ··s,tiaJ~y~'I"' ~fi(ln 
precludes the. develdp1'11ierit ·of inc~eased: n-iidrosta~ic '.Mad, ''." · ~ased'.. olJ;;iC~rl)61)~1:4\~:C:{ata; - IJµr}tjg '-f1isto . 
:fn addition, the tidal cyd~ is Q0ner..aUy . di.ui\iiaJ,,. -1ht1~ " s~a·tev<il ;;ft).~p:~~j~er~ .qe~uc~d by: 1ir . 
allov\(lng greater tin:i;e;: f.9q 'ihe · E:~chin9e •ot.;,watet: ·1,ow. tevehe!.s·. de~etl:n'i.o~tr ' fr<ilrh twre,:6bS:ei'vp,ti~ 
~tdal~rrent,,velocitj,~ .. ·~rie> :the ''Qum.u(:at.iye ·:'.eft!lc.t~ of 't.he-se . troendfti~s"e'd:tifi,.f Q:.-Jg:<ietrh fl'te:ail:'I6.!)ien~$.: <,? ' 
ta~tbrs in ~onjun,c.tloh.,W.ith ~h.e ~table,cro.~s:sect/i:,ga.;r·:~r~ll';(lf ··· · · , 1:941'; -.Marr{fer.. ~1'94.ik :~ls.5·1. J~'ti4; } li¢ris 
the inlets. · · · · · l-96$; ·t-pc;k~;·_ 1968; ·l~~), _Tl)i~ if\etho~',;;lii' 

., Generally ebb, ve~o~ities ,~re, slightlv>'Qrea,ter,::~lfat:V:Jlood dfstin·tjuish'. . · t>&tweerl':-~eaJteifei ~ .r'isij/i:!~d ;,la( ' 
v.e.locitl.es thrOµ!;lh Jhe: .rnajo,r ftilets . ~l.ich . as' fo;ra;lilsa~:-SPass. denc;, -:Mot~,;ealisti 'cati'i/d~ff~·rjlci:ti~tiO.r:i :: oti1 

. Clilr,rel'lt~ve.locit.y . rh~asi1reme-nts at At~R:s~ fi,ass .io?J 904 ·· or unders:tarldtn:Q ~theti ihdl:Vrr.Jua1 ·ooa'ttibltl;~:i:o!:1&:J <·aw .:.-' -. 
ft.Ls. Army·:corps .~t.i:gi:r:reers~ 1,f;l04) ~r~,:i:$~:.a(!th~i~j. fen q~en~tj:~~:f ,;~:~~ ~Rad:e~i~·~<i'.V.e.~.{1.~§; :;~~k:~~~;~.1#~~ y , -~~J~~:~< .. 
per second fdr flo-od and :ebb flow; , r~S:pectjyeJy ;: .The real no ~ rna~t~t· ~h'aJ: tflei ;~a:usei·~Uri~~~~~~t~J'-;r~~E!.ji,1:~~, :. 
-etjuiva1ent discharge rat tt:i.e~~· ~elii>citie~ ,w-~s' ·apptoiichS.tely reoords. at .Pottc Arai:t~as,:ar~ , ~oti: <::tf . su,f,fr.c1~11t:19.~., .,. s:.111 ·.,: c 

. :39;500 Cllbic ' feeC-i:ier ~Gend .and 4 (()DO bubr((ife~t: .per . . that 'a. :def,lnit-iv.~ statemen~ -~an ... be-'m.a~$1)~):>6Jp:~ iy~· . ' 
s.ecol'.l~k·Sioc~ these l'r)easu:reroeotS were tak!!:n1:Jhe.iGf111nnel sea·lev~ti~~~W~es.~ , '. · , ' · :;- · \.:·- ' ~-· · .... ','. <"1!/~ ,,"':'. ~- "·" 
,at. A~nsas P.ass has.J)een. dee~j'led, GaldWeU q;@:~5l'list~9 . · Sh~pard :· a"bd M~9f.~ -.·~(.1S~QJ ,;~#eeula~i:l/':~hil'/~~Q~~l~.~: .. 
the ~idal·curr~n~ .veJ~lty.-'a,t A~ans.as -Pass.- - ~s .)'~_45 _feet;. ~t 'subsi\ierk 4 .. is PfP\:?,~blY':a.h ong0i_i;ig:~P.r'qq~~~:;~i.!9~~f~i;j . ,Q.\'.(; 

.· second. Most of th:e · 173. currennelociw fjje4s!;i;ren,ient$- sediiTle~t _qo;g1~~tl;<>p. ~fJi1o/re recacy:t;:jjfa~a ~te;~~;. ~~~:\.: ,;· 
t11ken .at· Aransas Pa~s, by ·Shepard ~r:J<H'¥10oreJ 1'9~5}.were ; ~de~.;ofl.anct ~ti;bsi~~nte;~longJl)e 'tex.afcqa~t, !f'.i~Ff\:~!},~ ::; , · · 
tessthan2.ofeetpe1\sec6nd. · :· · .. - · .. Th!Jrlo~· •. .t.9~~); ;.-,, ,: .. , t . . . . ·;.v\~ .. ;».,~:''>' ··~: 
· Ti,dal Qlirrents thr:ciy9h .C~tp~s Gl:iri.s.i-VPtiss'.· pti.q_r,;-tq ._its ,, . lt. $'hout(,t.-t>e noteq/h6.~~ve1\. th~.t t~i'liQ.Q· . 

m9St tecent $hoaling; s,howe~ str{:>,hger,Al.ood eµi;tep~i1~an ·· the .(;e;r;itr!ll :t'~x~~~co<1st;;~s .a/re.gj9t1_./~as.' Qe"~J:i~~ 
eb~ .cµrrents .. 9a,vis ~~d 6~t\~rs ( ~ 9731 reAor.ted, tlil.:cti: fl:~Qd , r.no~EI -~ta;li>ler~nd)fo~fttve t~~tt:l6ic': el~rn:e1it/!fl . 
-velos!iles of abour .~ha t~q;t,:p~"t sec,oncj w~~;_.,.~ori\mor1-; .. ,. !lrch,. ',thaQ hav~ , .tl;~,, .!J¢.i.~Btl(lt !ltie~s tna;;;J~ce 
, whe~l!s max.imum .;e,.bb "V~bcitv .wasf. abQ!..lt . ·a;s;o feii-tJ >er . .,:· G.rand~):-'em~~vrlie.nt / :tg , ·ttf~.,.;so:ilt~ : ~~ti:~''•\~~~ 
s.econd . .. Maxirnqm .~fr~cnatg_'e_". .'meas.ure,.d , guring._L;.tb_e' ... same . eri:t~ay'n;i,erii~.to .ifie" pO,ftftil~~t;;,:(if:~ttP~·i:Q\ · '" 

.. study .. was· 1,590 oul:)i~ feet per second. .·. . · ., ~ . ~~ts Jd~ ~·.$~~. 6L~€ia_(~p\{t<i!ad,')~fif~n~~X1;tl 
· · El:}b;current veloeitiei; ':can .be · significar.i.tti; iii\Q:re'.as.ed t.iph~~H~s .. been gr~,~~,er,~,r~(.=~}'~~~~:>af ,'crfht 

undei ·conditions ttla.t' incre~se the · vol um~, .of>w,6.t~~::{r:ans· , tfle. San Mar.sos argf.1'.il'\M ·i~;liclj:a . . :.~~5'::i 
porte.d ou.t of th~, bays, Strong ,nQrth. wind:'.£e1;1os , to aec,ause Swanson and Thorttm .. J3t ' 

· conce,ntrat& water a~~og the ,southern baY,J:IH!r.~ns ,fe~µlting · the-;subsiti~nc~ 'COl'l'lpOn_~n~·· re,ff'E!Gt~d. 'in· tid . 
· i~ ~eater hydwst~ti~ · hea~ and hign·er .ebb, 11..eloq~tle$ . their . da_t~ ~~re·:: i?~~i1 t'l~n~l!jr~~iM~~~~; ~Q:,;, 

ln~reases in volum~ -. q:f bay .watE!.r ca.lj ,also,_Q:e;;ca1;1sed''bY ti.oh frorn,,,'sea~l.ev~I. #'S.El wa,~tlii; bEWel1rn1 . 
increased river dl~cl\arge ttom , fresil•watef: . t(ooti1.ri9•. . an~tvsis . N~v.ert~~l~~i~.;ti.daf4~iti:'.~~}h~rt4~ 
flirt6ermore, sto.rrn-iu.Fge.Jlo.od 'is ::f,oll'<l>wed:·,b\t, st6fJrt~'urge· r: . i::oastQl' -a~as l hi:ticata that' S¢a'.;Je.v~FcbP:.tJn 
eb.b. ?,{Haye~. 19~-:J:k whi~h drains. ,the :tlP,.t)ded: ·bay~ !!ieas., ,, · (1;1~~ ~f app~~~i~iiteli'4' ti5(l\:P.~r,i9.e-ii~rv~ ·' ,,_;,.,~;%-.;?~; _ .. . 
Runoff . from both: , fr:esh-water and salt•watet. flooding Jn ;t~e. qye,r.cilL -analv'.sis., th.e 'ba};~il'<::~ :;~~ · , ~';~f;;; 
co.ntr.-ibute:s to ii:lerease(,:!.ebl'Hide .ve-tocnies. · · teCto'!1ic,sta9.H\r¥ '.atld~ se~,1~:v!l-\ • r.\s~ wo~ltk~'iltt . ii) ·f~!J!t.~ 1":: 

Because of ·the · lff1termi~~t 9pe~ing ·an<:! closi;O(J of c0ntinued sea:iever:.rise rela~ive to th~ larid''su.ffa~~. :. < ·, •, • 

• ' ' ,. • -.; ,. .. <., " -.~;'· •• ,, ~~:'.'',(,· ' • .. 
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HISTORICAL CHANGES 

HISTORICAL MONITORING PROGRAM 

Historical monitorin.g is the documentation: O·f~hange~· in 
natural bouhdarles and environments that occune:d through 
recent historical time as· lndi·cated ·by; eomparison of 
repetitive seqµe~tial tnapPiA!} using aerj~I pho.togr.aphs or 
other base data r~presenting 'certain selected;titne intervals. 
Because natural boundaries and environments in t he' Coastal 
Zone are dynamic and continually changing·, it ';s important 
that such variability be recorded 11nd unqerstosd ( 1) to 
establish baseline data for ·future monitoring, (2) to permit 
some differentiation of natural as opposed to human· 
induced changes, (3) to allow reasonable prediction of 
future changes based on past events, ahd (,4) to provide a 
factual basis for assessing environmental impact of pro· 
posed activities. 

Historical monitoring implies both a concept and a 
technique which can be applied to a variety of natural 
phenomena. In this particular study, however, the techni· 
que has been restricted to natural boundaries and environ· 
ments present along the central Texas coast, including 
Mustang and north Padre Islands. 

CHANGES IN NATURAL ENVIRON.MENTS: 
MUSl'ANG·AND NORTH PA'DftE 1-SLANDS 

I (1~38•1,974l , 

Between 19·3S: a'nd' l974, signif\.cant chan'!1e.s .. bccorred on 
Mustang and north Padre Islands, a~ a resvf't:·of both: natural 
processes and human activities. The most o~vlous. natural 
changes include the establishment of vegetation on active 
dunes am;I interdune areas to form extensive areas of 
vegetated fore-island and ba.ck·island dunes and vegetated 
barrier flats. The expansion of subaqueous grassflats into 
ari!as of former wind-tidal flats and subaqueous $and shoals 
was also a natural change. Significant modifications of the 
natural environment as a result of industrial, commercial, 
and residential developments are particularly obvious In the 
Port Aransas • Harbor Island, Shamrock Island, and north 
Padre Island areas. 

Methodology 
To evaluate changes in the natural environment, near 

vertical aerial photographs and mosaic~ 'flown in 1938, 
1956, and 1974 were used to preparlf ·rn{IPs sh6Wlng the 
distribution of natutal environments in · 1938, t95i>, and 
1974 (fig. 18). (See pages 22 and 23.) The map for 1938 
was prepared by tracing boundarias of llath erwironment 
directly from a . photomosaic · (scale: 1,; 36~00J)) . flown in 

20 

November 1988. Black·and-~hite: photogr1.fph5, . (scale 
1 ;26,000) taken in January 1956 . .we,re .usl:d,, t& prOduqe .the 
map environments in . .,1956 .. The Lan9.:aodWat,er; ft:esource$ ' 
Mal!> (scale ,1 :24,000) was slightly modi.f(ed.ciO'q1redu~ed to 
a , scale of 1: 36,000 to produce tbe r,naP ·6f,.envfrori;fl)ents . 
during 1974, After the maps were ,prepafed1 .~aC.h at ~ ·:soale 
of approxfmatel.y 1 :36.,QOO, the. areal "ex\er.it .i>fthe i'nd.i.· 
vi dual map· units on ·each of the .three map~~~s determined . 
by planimeter. The descripti'ons of the: ch~r:iiJes,; in ' the 
natural environment which follow are b'ased'·-0n a compari· 
son of these three maps and the planittleter data derived 
from them. 

Environmental Map Units 
The environmental units del~neated on the maps for 

1938, 1956, and 1974 (fig. 18) represent coastal environ· 
ments that have been d istinguished by characteristics such 
as sediment size, type and amount of vegetation cover, 
topographic relief, proximity to sea level, and depositional 
process. Most of these units are the same as (or combina· 
tions of) those units delineated on the L-and' and Water 
Resources Map (pl . 1) and described in a pre'/ious section. 
The areas mapped as salt marsfl, however, on the· map for 
197 4 include Spart ins alterniflora marsh.es. :and. a few 
marshes where Spartina ·alter/flora 'is ab~'ni or', .sParse 
(pl. 1 ). Moreover, In washovware<1s, ad~Hr<lilai map ·units 
were deliti'eated because of ttie emphasls"qh;was~n¥er ·\\e rs1:1s 
eolian processes. · · :~· · '!},'?'. '' ;,• 

:~- . ~ .... ·!,~~.:. .;,', 

Washover areas' ... ' 
Segments of Mustang ·Island : that aht bteacped or 

overridden by storm tldes ah~ surges are· call11«i w1:1shover 
areas. The major washover area on Ml!stangdsland (Corpus 
Christi Pass, Newport Pass, and Packery Channel) comprises 
what was previously a naturaJ tidal inlet, system that has 
since been modified by storm washover. Commonly the 
Gulf entrances of these inlets are closed by. Httoral d rift; 
however, periodically they are reopened bY hurricanes. and 
other lesser storms. 

Other washover areas occur both to the north and south 
of the area described above. At the north eild of the Island, 
older washover fans were already densely Vegetated by 
1938 and have been mapped as vegetated. {>arr!er flats. 
Major units mapped in washover areas ate': .(.1) subaqueous 
sand shoals and (2) subaerial sand flats. . " 

Subaqueous sand shoals include shaHow ~uhtidat a.nd 
lower intertidal areas d0rninaritly c::c;lt.ifiQsed·, of sand. 
Subaerlal ·sand flats iridlilde upper intehicial:i\nd;" l.ocally 
vegetated supratidlll areas also domil'l~.i'{tt¥;:tc.brlip0$eQ of 

,. 
• •..• .:.· ~- :,~:i; ·• :. 
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table 3. Areal e~teht of .. m<ap units f.or n!'.lft~;'M.U&tang (Atan$r:i$ P:ass td. Wils0.n;~'S :Cut), .souttr' M~'taryg l~'ii'~~~~J.;~ti~J~ ~; . ·. 
Corpus Christi Pas5~,,.and ·north Padre lsla:nds !fQ( 'the y~a·u J9?.8; ·195j; antj 1'974' (N~e6es/Gounty ,;·ti~· ,6~ ~"(f~u·~t:l~S!,,f;e/ f:::· 
given in square milei: Area deter.mined by'.plartimeter..). ": . · /, ":;)·At':· ··.·. " 

'Beach 
Vegeta.ted dune/barrier fl·at' 
Active 'Clanes 
W~stlo,ver areas 
Subaqveous sanda 

~ Subat.eal sand8 

Wi;1d·tidal and tidal flats : 
Salt marsh · 
G~assflats 
&ind beaches· and she I I ·be.rm 
Bay margin sand and shO~I · 
Spolli~ade· land, .and cartal·s 

" ., . . ' .. "'. .. . 1966. .. 
-:-;.- ·~. ,(: 

North' ·So.utl\ :lltort1i', · "" · · tf~(th <:so~ t!F N'Wth' · . ,·' .. · t\for'tll·~ 
:Mlrsta·{lg · Mustarf~ .P.adre: t~1-a1· , ~il'itang "Muita.'iig" •. f>'.atlfll· ' 'total. ~~sta'rig. 

0'.90' 
6 .. 15 
f.78. 

0 
0 
7.50 

3.37 
0.34 . 
.o.so 
2.02 

0;7o -o:s2 
2.sa: · . ·Z03: 
5.58 :'3:16 

. 2.14 .. 3':35 
t.as~ . \qi~. 
L71 () . 

0,51 
01Q8 
0.84 
0~39 

~:1'2 
11 ;06 
1:0.-p2 

:5.49 
:3:ii 

' .9.21 
;x; 
.S.94 
Q'.-42 
1:34 
2.41 

.f;OO 
8.24 

. o. i:o 
: •., 

0 
.. ... ,Q 
• ._. 6.64 

1,7.3 
0.43 
0.61 

. 3,98 

• ""- ':, ~ ,r t ~;-,; .';_ -; !~f~ 
0.7:$°' ·o;:55' d :f:i q:~~ · · .o:~ 1

.;';:, 

&:1·.3 ... 3.24 :17.60 '7.'.46" 8 .. l'l h , · 
.i::o7 · ·f~:ics ? 'o.'35 : · . o .. oa ~ .. 

' . 
2.43 4.47 .. 6'.90: 
oi64 . 1 :;?•8. ' ':2~s·2 
,q~ij. 0 ...... 16. 72 

0 , 
0 

0.83 
o:d4 
·1,oa 
0.9.1 . 

K 
3;85 . 
"' ·· .. ·, 

f'.4.1 3,97 .. · .. :4:.so . 
o.: . 0:47 ' 0.2'4' 
0 1.6.9" ' :9 .. 53· 
1.63 , 6.52· . 3.17: ' 

Total area of 1;1nits · ,,. ·22.5'6 16.27. 1.0.91 49;7,4 22.73 16.89 1·5 .. 26. ' 5.4.8'7'; ' 2<f63 . 16 . .18 . 1't .. 7i£<;?:® :12· 

8'1nclodes sands ofwasho,ve~i-ti#al delt!iC: 
' .( .. ~ ' ,. . . 

bSor.n~ 'g•~s.sli'~~ ·<)'(e&:s' may. tta~e exls!ed in .. 1.<19un~. Macirl!'/ 
qualjiy of.;i;iti.orpgl'.llP.IJs diet rio1.-po1•mirm~wlng, ,. 

.. ... 
and/or ·eollan origin. , . 

sa'nd. In both the!., subagueous and the subaeri'j!b:arlias1 .. 
de·p@sits of domina:Htfy. washoyer and/or t(C{d/' ,Qrj;~in . ar( 
distinguished from 'those interpreted to: b01 1\1¢.i:m:rrrarhly 6f' 
washoyer and/or tlplian origin. TM baywar~~-acdi:etlon 9:t 
Mustang Island cat1\ be· -attrll;>wted prir:naril~/ .to'· wa$1iov.er 
processes; e.olian aRp tidal processeS' · ar.e ·of; secondan{ 
impottance. Locally r ·~1,1baqmee~s sands of. washover~apd/or 
eolian origin on th:t{ bay . side ·of the Island have . been 
reworked by waveS'. aQ.d cuttent~ .to prodUCEl s.ubaetiaLsand · 
flatl1. 

' ·:.,_\;/ 

.. ,:'.\, ·, ·•.· .. ,.-»· ... ,.~r ·:~~···-> }. 
area, the areal· exten'fot .. the ·m. ap 'unl;t$ ;p~({nged ·~19~1,fic~MI#,~· .'" 
"1:>01~eer:i '1938 ~nd" f974 (fi'g: HJJ. iii~ di{a; ;r'e.tr~c~· bo{K · 

' . ' ' . •! : ,• ;, ' ' . " .. : " : . ' ' ' ·' :\ '.1:i., . ' ' ' '' ,., . ."(I 

changes in ·the r¢1ati:v~ i~irorta.nee of' nattrral .. Ji>tp'Ogs.s¢s .. apd· · .. '' 

·"'- . 

the interisi.tY.of hurn~n- :aetivitYf:- pqr .~i<ahiPt-e.iJh:e··lihAl:'i~· ih«:;. i,;, 
the importance bf. Eiol f~n prO:cesse·~ 1~:· the s.t~CIV.: ~area. is ' .. 
demonstrated .by .. ttlEi, fact · that' in ··HJ'.-38', ~1 ~ ~.rp,eo.~,.q(\'1~,. · .::-•; 
tO't'al area was occupied bv· eoli~r.t. landf,tirJ'frsitflo.w.eV~r,:·:by; '• · 
197 4 e0I ian 1 ·and'for.ins,.~~upied. oply . t .~e:r~;rif,of#6~: ~'d:tai. : .::· 
<1tea. ;:Similar.Iv th~ decreased: 1!ifl.i;Jenci·af )NJ0.0.; :tld~J.J~ :·: .. 
shown by the re'ductibn o.f wii)'d-tidal flats ' tr-Oii?~l6'pe,rb~nt- /';'.;; ',. 
of,. the f.dtal· area iM I l9f{8tp'.1"f p~E.c~nt "0H1!!:~ 1alia ' t~ .,t~.'74. ' . . 

Distribu(i:an of1; Genetically ~'lat~d · · · ".: · · . 'rhes.'l); 'c~~i:!~$ ·ur ·e<J.I i~n;larypfo((TI~.~.l'id Wif'l~.~tJ'~.a,lf~~f.~;~~~~'.. · .' · · ;~ 
·· Surfa<:e Units. · · ·. · "·1ar.gely . c~inpeq~~tEic,No.r l;)y :pr'e:fe·r~nti.aP fJo,t;#l'isoc'qes~i~rf ·' . 

The relative gedgraphi:c 'distribution of the map :u.nitS· ls . which respeptively,./·;~·cfe11secl ttre · vege~ate!f qd'.nes}~a):)d<Y · 
.largely predictabl~ . (:fig . . 2l' ·· because the map ' Yrfit~, artl ''. barri.er fla~S Y<J.n.d, .sl:ibac:iueo,µs ,gt;as.~,~lats ;.frbrrt,;a6ou;f~e,.~r- . 
gen~tically related .l;>y lon.g-term oogo,it.ig p\-:oces'S:es/ How- .: cent · an·~ 7 :percehfi.'i:o; l~Be,'to., S'.8'.P~f.c~nt \~f(d·'U('i:iet.¢.~n,~!n ;v:; 
eve~;. Jndividual map;' ur*~ are not neciessatit:v .:q,hiJ~,rm1v ::. · ·.1974. Wash'pver'I~rl!'as' :(le~t,e~s~~·. ffollJ ·Y;\5: -p~!,~.$~~ ·· :r<!l"::Y: · .. 
distr.ibuted throughollt: the st11dy· are;a· i~abte::~).,;,f Fo'r · e~~' 1·6perc'Eir:ft·of. ~be ~·~~I ~,r~a· ~~»;fSl~S,'afld 11,9~6~~~.9}/~/ ' -v:> ''.· 
ample; l:)etweeo 193.a and 1:974, active dur.ies:art.~ w~shover " of ·th.a/area)~ 1 ~74p~.ea#J,.e's<;on ~h~ Gulf~l~~;;.~f·.t.~'.!iit. . . ;;~ 
areas were concen~t~fed 0n southern Mustarig'~fid'.northB.rn· · atso decreasi!CJ•"ii'\' ·iarce'~I:· e'~temt~s. (li~c;u~se'd/lft ~)!:,,~i:~"jf~u~:. 
Padre Islands, wherieas wincFtlda1· flats were 'niQre: · wide~ sect.i.on: ·, · ; .. · . · " · . · · ,. ·~:" · .. ,. ·' 
spread on northern, Mv~tang lsland: Moi:eov~r; jti~· areal " ' ' The i~qrea~~d:rr:i't~ri·~fcy ; aJ. h.urn~n · acti~i:ty,..l)etWge~l~·3~L . . 
ext.~nt of individual map units (t·ablei 3)' rrniV'; ~llange and 1-974· Is re.fl-e.ct\fd.. by the :'.fact~tf.fat ~pdff:.~ri'~ '.rrfa~e.:1~tf~ \ .:' 
significantly as -a result of ongoing· processes re.lated to ,. · inc1udetj about 4 p~.rc!!n·t'of th'~ , area in/ .l9$S( bi'J;d>.vft9°7•t, L' 
tropical cyclones, cl'irnatlc< vartations sueh asdr.ough,ts-.,and, almost 14,perceni'·of the · a~-e:~ wa~; .. eric61Jlfi~g~~U::·,~vAPQll :, . 

::.~~:r~:~~~~:~;l~q?~~~~~=~:~l and made lahd •. ' .·· ' . .· .• · .. ......... : .. :' .;:;~~·(;~:;~· 
determ.ine its capaBi\'itY fQ'r' iJse. Thus; .as 'ttie ar.-eiif ~e*-{e,nt et · ·DeSCl'.tPt1011 E)f :~flf.l.A.~b~fS\;I~~~~·''·\:<: 
individual map un'its ch•.mge~ with time1 ~hfi' ... re.~ow.rc~ · " · .1 • ·' ': ,c,' '': < , ·' .... ... 

ca.pabflitv o.f tho.se. ge~r.aph;ic)te\is .a.1~~ chii~~s}<:.:. . · \ : N6.rth '.N\~stang."~l~~d':·::<t;~~:~,~~,:~',:·;',T~1,~P,·, 
The areal extent .. of the :in!'.fi;vjdual ·map ~iiilts.' t,9:t 1·938,.. Tne:. are.al · .e.xtent· .of ~!1~· ii:idivfqi.Jal Jtiap/bfl.f!~;fr l)~~f!JS.;·':' 

1956, and 1974: .are 'tab~ufated· in tat;>ie 3. 'E,Xcept fo( 'the ~ .. :Mustang lsl iln~ ... s.ubarea · (Aramsas "PasS>~le '.W\is<?rf's· Ctl'i;ti-.i'S:'·'·~ 
·( 1) sand beaches and .'shell berms and· the '.{.~)' bay ''tnargio :< , tabulated in, table 3;· changes in the areal ex~~~·ti<:§f~i~t~d· ','l[·;~ .'" . 

sands and · shoats, which tQgether cbmpr.ise A· p~r.cent :Qf.th~ ·: . 'in'ap u'niti· 111'.ltweer:r 1938: ai:i'd t9.74 ,arfi. lshdW~; i:n<'ii9~r'6?i.t$J: J! - . • ' . 
, ', :.i' . ;. , ·· :;(:. ' • :' .:~ i. I . .. '., ', 
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Figure .t8. Areal distribution· of. natur.at-.en~ironments on Mustang and north Padre <1$lands (193.8•19·74.1. 
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Be.tween. 193:13 ar:i·~t,; :t95G,·the so1;ttl'.l.W•!!rd progta.dat:lon, .of · f iefds. on ·tb11i'r seawar.j;(side.,-:1-n-cre~sep' fr~ri};·at.1·W~~~'i~fl'·;' ;, ,. · . 
s1<1.b'ae'rial - spoi~ dlsp.osed.along: the south 'side ,of.tfle: Corpus one"fotirt1i' (}f. ttie ·w1dth:6fthe·isl~nd arid ~:fS..~r~ifriff:·&~tM'e:.:;~i'.; ; .. 
'Ch:ri.s:ti Ship Chanr:iel· sJ:gnitic~m~iy, ~duc(ld-· i~;,areaJ~extertt - ·· soutp Ml:.istang- lsl'f!ncf su:bar~1tfo:more>tll'lin F .. _. ··· · · of'!l{iq:i?'.; ;;: · · 
of the adjacent wir:lllHi:daV fl~ts and grcrs-sflats at the width· O-f'the islai'id·.iirid: 3:6'.;~efe,&ri1'.:0f ;tl:r~·.(tiba;f;~a \14.yc>> .. · 
riO.r-them end of rv;:µs.tang- ls t:iind~ Altho~gb W~flo~tid'a(tlats· - · _,.tl),e ar.e<1.,::m·appecl ·a~ vegE!tat~.ctt~' ~lines" •a.i)tf'il~r~fl~fl~t~· :.::;; ·· 
·were" partly reestablished hy:,1$74 in -the are~s :pteiiiO'uslY, · occupied .,he enti,ri¥·:widtn ti'f tt'ie ·~firn(f<ana~;~?'.ieet'c~fit·.:q.-t,) · ,_, 
covered by spoil,. theJt'overall areal e*tent was r.ec;laced ·by thin'outn· Mustang · fsl:and 'su~area~<a·ild cbnsaqi:fe'r.'}tl;y aftl'v:ir ;·' 
the tremeirdous:.ex:p~'Sion 6fg'.tassflats. · •· eoliai1 ii!Mforms wer-e tB.strfeted·~·to Less; th~n(1<ii>k't0ent;;()f'.' , 

On the southeasF fide pf Shamrock· lslafld and ·along the area/ The tiortl\i~as,twar~;.a~d .:.~<iU:thWeiik~fcy.i~~-~i:6\i . 
Mu!lta:t:ig l·sland to tha)~ast; gr.ass'flats were, redt1¢id in ar.e·al' of vegetation ~Meerr1-93S· ,r)Cf ;.f9.l4.';f~~~~~~t:~x~~~~t . 
ex.tern between rn~a- ancl 1956 by ·the. dredgJng:of canal.s wa~hover- are.a tha~ ·vyas RreseHt .. i1Jc1. 1~S-:::t6:t't1'.t!" n't~®'~~.~~'", . 
into grassflat . ateas and' by the' rewot,;k,ing . of sppil. derived now occupie<;J· by. the tisfu pass.(tig/ f:a). " ·; .·•'/i.:&/:: (.•· · · ,-:\' .·. :' , 
from the canals. ll~iween ·1956~.and 19}4, tmweveri 'many .· . In both tasa a~tl, l91/4.;~·w1nthid~l· 'f~a'.U- e'~~¥~' ~p.~'ti:'''.; .. ·"·,. 
of ·the. spoil areas ~ere cofonized by.· gras:~ftiits •md '°salt the area ,occu}J.ie1;H>Y 'Stabiltzed:ikQe'~ate'd-dlili)~~i~nd;b rfier< ,~:•~," · . 
marshes . . Moreover., on. Must-ang. · lslan'<:l~~.-grassfl.ats ·extended . fl cits;· :11';:1'956,:_hd#~ver~ .t·he. tkijil , flat$;w~rei ·fi.'!)t;,t!e\l,,el~J!~4 · ~:· :·, : 
info areas formerly m::-cupied by wind-tidal fl:afs,;: although .tidal ' c)'ian~els · ext~itd~irf;rorn .+agl.ifia\~~'te;;~! n#:i ~: ~ .. '.':. •' 

In · 1938, relativ~ly . minor. ·active dune areas, . oriented. these• sali'.J'Ei'.areas~· · , ... , ~~r ·:1.: ,.,l,<2-.. 
perpendicular to th~,: -G1Jlf :shoreline,.aM _ptol;)aply· or~gi- . · In 1'9.JS;. ·.subaquQous .sand "sho.al.s. (p~e~Urrl'i\ ' { ·:tiq4hP ' 
nat.ing in washovers t:oeatlY. disrupted ·the eoQt\nu.ity ·of the ; · delta, .washol(er.,..atid' e:qlian ·or::igl:rif;pre~aHedFI!i ·· ,, $;·>· 
ve9etated barrier fl.ats. along·:the ·Qulf-si9e o~ the Jslaf!d: By . iri Laguria"Madr'e; irturteoiat~li;:b~ward: of:{t{e 
195.o, the dune area(tiad bec-0me. vegetated. · · · · field~ ·, By ;'19'56', howeve.i, th&:: r:i~asScflats :··.h,l.;tni,~~ 

In . summary, the · rtfcist stgnifi.cant envirohrriental; changes• Laguna·· M~!\ire · ·had(· ; j nctease.Q -slfgh'-tl:Y ~'i:it <;t fiei. 
in the north Mustang lsl'and s·~barea .l;>etyveen t'9'3l} .and' SObaq.ueous sand 'Sl'l'oals . .f~om . -a.~irt>'.et:¢¢n~~ ~· 
t974 ·f.nvotved chaJ11.!fes !r;Fthe 'areal extent pf win(J.-tidal · Mommg, lsland:"subar:ea; to :~+>.erte:Pi~o:f·'.'tb~•:' , .. -
ffats, grassflats; · sppit .an(jr• tnade . land; active:' 4.Qtie$,~:and• .grassfl:llts. ooctip:i~.tl . the' :m.'alor'if\l' ;'o'f '/this''. pa'., 
vegetated di.mes arid :barr.:ie'f' fl~ts (table 3/ fi:g; 19) . . Wind·: Madre ' lj1Glu.din9 . .,.7' percent 9t ~;h:e A~ta\ ~'$'~ 
tidaCflats, which oecU:pied 33 percent.: of the tqtal area in lsia.nd sJ.ibarea,. , ·· : ·· · . · · _ ·· , .. , .. 
1'938 anc:.i 29 ;perc~l'i{in .t9ll6~ .Q'cc\Jpte'd .ol'.llV:•l 91en::ent of In stirtimary.;· the most signiff-cartt;env:it~?'ffl· , fi~~s .:.-': _ · .. , -. : 
ihe~area in 1974. t6e .redUctfon· in win.d-ti(lai fJ@ts ~tween in the so:uth- Mu$tang: h!and· slil!latea .1,bef , . ),af:i9 ,_: ·., · . 
f93e• anfif 1956 wa~ .mainly the result of. in:cr.~ase.d human 19·74 involvel:I the d~creas:e iA•active.e<itfati{a . rorif •i:., ',~ , .. 
activity whi'Qh ~s ,re:ffeqted .. by the fact that $poil ·11~d . made. 34 pe~~nt to o:oa~pe:r-oem:of·the tdta1'~a~e~•.'<ah'tfi.the{~p~1{(j ( , 
I al"Jif 1ncr:eased· from ~ ·perceht .of J h& to,tal · area in. 193$ to; of ve~taied : dun11s ·att(f barfj ef ft~t~: ·f~(i~+::, :- ''"·" .. . \f.§>~:y~f;': ,<. 

18 percent in·. 1956. "The-even greater -decreastfh\ wlntHid~I 48 per.cent,. at the area. • ,Furthefmo"r.e·, be,~ee_ 'antt··~'iJ · 
ilatsA:letween l956J md 1974 r:esulted fr:Qm'., the~:sf'lrJ!a.d ~f- 1974,: gra~sfleis·_ ii:i'c~eased ~-i~ni.fieantly troti\:'.S . .. · 't~\¢t,." · 
grassfilats into form.er Wincl~tidal .flat '~r-e11s~ Jn "1938, 1~1 .pet-Oent · of th;e' routh. .M~itaflg'~ lsla'l'ic( f.$(1 . M"~Th~ i;<; . 

' gias-sf~ats occupied tS. per~n-t of>; the: nortl:l MifS;t~:ng ·.~ubare:a e:5<p'llnsion ':()f vegetated dunes.and barrJ·er'il:8-rs·~l'!(fira!~f:l.a~/,J.'.' <' 
'ba.t bv 1956 their extel)t ,:h~d been r.edu.ced to&perce.nt of resulted in. ·a decrease ·1r:i othe ·area .tmappetH1s ';~~~~:r:Jal/~d':~'./' 
th& area .because. i:>f. increased'numan activity·, Slllbsequentl.Y, . sobaql'Je'O\,IS ·Washove,r.-.d~posits, Human acti~Hv. :li\nr~~~·;u1' ;. 
gtassfl,ats spread· and . ~onstituted ·.23 percent· of. the north the: sou~~ · Mu.stal'.)g Island ar:eii -~tween; i19$:8:. a;;i:di~fi9~4~;:k·.·:.<; '..'.: . : 
,Mustang · lslanci sub'.ar-ea bY 1974, · Veget~ted dunes and r.eflecteil by· the .iricr-ease in . ·si)Oil,~an~f ·m~~'5J~:fid .;lffq~'/f'.i. ·.•" 
. barrier flats increased ttom 21 percent of thE}·totat are·a in 2 perceA:t:.·<>f· the':to.tat'iir.ea ~n l9:38:'t'ci 9.'Peree.nii.C;i~~ije,~;:itt\!!~L ;>' < . 
1938 to 36 percent-of thEdotal area in ·1956• Th rs r:ef_i.ects a 1h t914. This increase h1 "aCti~i.ty·~?s:-c~tisf~~.,aql~\tes§~;tt\~~-: ·., '. 
degrl!ase in the area occupied by eoli~n landfcm:ns 'from th!i! experienced i.f.l tl)e north 'Padr~ ·l~l:a~€f~at~ ·· ·:'t~ls:<· .; ". " 

!,-·8,.percent ·to less ~h;afi· 1; percent of th.e · area;>' ;Tlt~ sl'ight sa~ ~tme, ·:nowev~f, ~nd , ti:\!. ''te~a~ ai;~~·\N~~ ~~.t't.,i'(;~ ':. -.: ; 
·. decrease in the ateif'o.caupied by vegetated . ·duneS:,:and modrfJed by man IS":sm:alJ c.af)'lpare~ to:"th~, ) . ~t'().)"!'S·;,;<.:7.·;>·· •• . 

t>a~rier.. flats betweeh '·t95i3. and 1974 . res:tihed tram in·· expe-ri·er:ice.d 'by·.tioth '.t he::n6rth'";Padre,...lntfii&'tit' ti~t:a'i'\:g\ty' '"' 
creased humaii activity. . lsland<ii'eas, . . ·~ .·" : . ·.· ·,J• .. ·· ,. '.:.';J<t{.:· '' ),z)\';~ 

• }- • ;.: '• • ::. ~,, •• :· • .. ~·:".-::,. • { .. ,.J.{· • 

So"th':l\,1ostarig,,I sland 
· In 1938, 34 percent of s~uth M.u&tang lsl:@·rid ('.Wilson 's 

C~t to Gorpus Chri'st:r. Pa~) was~ occupied b)lt · ~ctiv~ dunes·. 
. . · , One 'd11ne tietd,·eo.n'lfi>rising: 88.per.cerit:of ttie-ania oct1ipied 
"·, by, ,e.cilian landforms; extended parallel to..thfii'sland, trend 

~· . 

fol'. a distance. of .approxirliately :4'S:mile's. ThifactNe du.ne 
fieJd _was at 1.e·ast p1trtlY .:no.ur.is,hed :t!-Y :a brey~o h,1;11'ricane 
washover are.e, approxjmat~l.Y 1. 7 miles .wide:,.wtY(cn)n·ter~~ 
rupted th·e v~ge-tated fore,,Jsland . dune~. -~e:tween :193.8 ano·. 
f974., expansi.on Gf'::.Vegetation, both bayward and:·parallel 

.· to ttfo fore-island done trend,. gradually stabiHi:ed.the;,active 
dlii:te•fielqs, Me.re sP:~cifi¢:<!11Y, between 1938 >and 1956' the 
vegetated c;iune.s. andc'.barriet fli!tS, which bordered th&A;June , 
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in the envi.rprttner:it, significa.nt changes cause~ bY hutna.n 
activities are h'l':dic;;pted by the dtarnatip inttease i'i'YspoJI and 
made land. In 1;938, none . of - th~ north Padre .area was 
comprised of. sp~iJ: ' <1nq · made' lartd; .. ,w~ereas.'. ii} 1974 it 
comprised t 8 .percer,l.t'o(the ~rea. · · · 

In the Cor,ptis-,Ghtfsti and Newport f>ass washove.r areas, 
subaerial s.and ifats .-Qf '.d0'minantly washov.er ahd/0r tidal· 
origiri ··<1ccrete.d' «baY.w<1rd be:.~een l938 and: 1956 at the 
eXpense, of :subaqt(epus S~rid ' shoals . . ay f97'4/ these ffats 
had : been locally .:cut ·by c;hanneis and . rr;11;1ndate:d by bay 
water5'. Vegetat~ve.~>eover . on the sub.aerial sand flaw in• 
cre'ased sHghtly l)etween-. f938 and 1974. . . 

·. h 1938>, a soia1hirea O.f &opplce·mttilJA-ds .occurred in"the 
wa$hover ar.e.a :ell,S:t .et ·Packery Channel a·nd'.··sauthwest Of 
NewpC>.rt Pas:s. THe~ref! o~(itipied by ·the:coppi'ce mounds in 
1938 may have-·~en wa:S.h~d over by the 5:.toot storm surge 
associated with the·:19.l .3 hur:r1cane and ·mosf,cer~ainly was 
washed over by'. thw1 h5·foot sur.ge (Priee,.:1.956) associated 
with- the hurricane 'Of l'Sl9., The. copplce .. mounds record t'he 
fir$t .stage· ih the, reestablishrrleht. of dunes In the washed· 
011·eu1rea. By rn$6_, .. ·th~' c<;)ppice mounds h~d;. grown into 
mdderate.·sized· dUnes fa1t.-bad notyet forrne:d a COntiinUbUS 
dun~ ridge .. , Dun~ .grAwth -10 -' the area: was• terminated, 
hoWever.,4Jy. comrntinity,de11elopment in ·19.69; . 

.fri 193S:, tbi!: ~i'~a ~outhi.iVesi of PacketY, Channel was. 
oc<;,upied by an Etxtensiv.e fi'eld of ac.tive dllmes~ By 1974, 
the bayward e~pansion of vegetation had .grifa,tly, reduced 
the ar:ea of activ~;dunes fr11m 18 perneflt· of tbe hortn Padre 
area to 5 percent .of the .area. · 

On the bay side ;of the active- dune fie.Id"· extensive 
subaqueous sar:n:kshoals existed fh .. 1938 :whilih are attrib· 
uted to wash0ver.:.imc:t;~-0lia1f processes. The· mostcbayward 
.e:xt,ent of these ·s.;1nd : shoals ·0ccu'rred· Qpposite· wash0ver 
channels . incl-s.ed ·Z:th~oU:gl:i the· (!C.ti·ve dun,e area, These 
channels p_r:qb~-biv :last .traas.pof:te<t wash9ver san<;b 'from .the 
beach and duAe ·area •into· Laguna- Madre ·during. the 
hur<r.icane of 1.9 ~9' :wneh . a; $tOrm S.l!l'.ge h.ei.ght of 11 .fr feet 
was repo.ried,'hab,le 2~~ , It{ addition: to receiving .w~shover 
sands, .th~ s<if.!d;, shoats- ·' probably also reeei~ed · .eoli.an 
Mn'fributions·!tr'bm ·the .. activ.e dunes. The sands ~Omprlsing 
the ·~ubaqueou:s . ~aJ'ld shoals were .apparently ·locall.Y re· 
worked by waves .. a.nd.eurreots .during northers .to form 11!,)cal 
subaer.ial sand fl,ats S\;JUQUhded by subaqljeous shoals. 
Between 1938 and' 1'97k these suba,erial sand· flats grew in 
siz&, arid the shaJl'(l)w 'subaqueous areas. on the. island:<&icfe of 
tile emergent a.rea& ;were gr&dtially" fiHed ·1n; p~rhiips mostly · 
by' windbtiilwr,Fsand derived from th~: active dune field . . By 
.1974, part of the-,-back·island area formerly occupied by 
subaqueotfs ~ancLshoals· hac;:f :llecome veget~ted barrier flats 
. and tlie site. ofoorfimereiai de.vetopment. 

In sumrnar.•{-1 .the. mostsigniffoant·erwironrrientaLchange's 
·, i rLtbe nor~h Padr~: .lslatrd subarea ·between t 938;!!nd ·197 4, 

wh.i~h. were. similat _.t:Q those Whl-ch occur-rei:f in th,e . south 
Mustang · l~l:anl;J a~.aa>:- 1nv.olved th&, red"1ctien in eolian 
l·antlforms ftom .J,g p!i'rcent to ·5. percent . of the tptal area, 
the , spread;·, 1!1~~- vege:iated ,du.nes an.cl ban:ler flats from 
12-J)flrcerif 'P ;$0 percent 'Of. the · total :area,r.and .<the •increase 
in ·spoH and m·acle Jand from Oto 18.percent ,.of tl}:e total 
area, i=urthe.rmore., between 1938 and 1,974; grassflats 
inc,reased froril)ess than 1 percent of the to:taf·a.reiitn 1938 
to - 16 .percent ofi t he' total area in l974: The incre:ased 
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! . . , ..i,,; : ·:r: . -;~ , 

expansiori of grassfl~ts;is :{>ai{IV : fe.sj>Orisfbfo :'f~~;.ti!tfr~rl~t:fre'ils~ 
in · the area mapt>ec;f as ~washover M:6 perdi? . . .. ·lri .. , 
1956 and 11 pert;ent"f?f 'tf.le C1r,.ea''l~~;-;~;9J,4:);\ ,· . . .J~fi:t' 
increase in the :ar.eal: extent~of, :washP..Vef.~afe-liS''~tW,eeti';· 1S3.'8i; · . .. 
and 1956 rcsu~ts .fmm . in~ornpl~teytnappitr~ 0.f;:; ~he. ,~q~h'~'i,,· 
Padre area on the 1938·photogyaphs:· ·.· · ~:.z: >;) < •• · · · " ··~, 

.. . ~ ,. '-) ' : ::. 

Summary. and 1 0.terpt&t~tiQn ·af~ti'~~g&S. '. · 
The rnost s igni.ficant .and widesptea'd: chao{ie,S.· (ftg .. , ~;~},-o,n. 

M1;1s:tang and north Padr.e · l.slatiD:s betw'eeti- 1:$3J~ ' ~f!ff·197.4 , · 
involved: · · ,.. ;' 1.· ·:~-.' . .. 
1. Redu.ction in the .ar-ea occupied, by eo1+afl.· i~ndf.<l~mst1s a . 

· resvtt df the. ,g'ta'd.ujil · stabili·~ation· 0f t~i?:$~ .. a~ef~s~;:by · 
vegetation. "';'; > . ' 

2. The $preadr.of sr,il;);tque'9\:IS W:assflacts; int~ ;fc:>.~!)'leti'¥i.e~s of · " ,, . ( 
wind· tidal tlats,. (notth;,1V1uS:tang. ';islan~fqr i:i:ito., areas:.: of· ,. ; 
subaqueous· sand . . sh:o~is occ,urririg . th ';wa~l;\qver ~ areaS: 
(so.uth Mustang,aod .~or,th P-ad·re 1~jan~l; \:-ti, :: · :· 

3-. Increase in the a~ea ;.occ:l:ipied· bY./ spoH.im:a··rnade lahci,~ 
, particularb,i in the a~rtl:i.::Padl'.e ·1sfand area, ·· 1 . 

The reduction in 'e-ol iafl' landforms· and>tt;il s·f:>J eaQ:.'of " 
vegetation . on M~tang 11l'id .l'.l.rirzth ,p.adr:-e :: 1sJ_a~t,Js ,~t:weeo ·,; 
1938 and" 1'97 4 appar!lf!tly .r~·cl;).rds ·a tre'nd;~=vo~;feitrt:n~::tp .a' ' 
condition iast exhibited: .in.·th~ .l~te l8(J0'~3:J\cc.(j~fiitr:fu, · 
· Pric~ and Gun.t~r · t 1 .94~);. Pa~t:~,- lsl.?Od .: -.yefs''~iJ~cfr~ tiedtas: 
"green as a gatc;j\m" by '.th~ found'er-bf.th~~Kltlil~~,dy:, ~·aach;< 
the greenmess ·di~appe'i!ted someAi.n'ld after."1'8;i€h$f.bi0L 
·the· e11rHest deplet-ien:•'.of: "tl:le~ v~~~tt:onar; ,¢Q,V~J:~t~?ieleq . 
began t turihg tt.ie droughts from · 1880 t&::fs9p.~F{~(1a.95'.f:6. 
190.5; · the denudation~ .qt -.vegetatiot.1' ap,P~r.ef.itt'Y, ~te~lijtetf'. .·· 

_. 

" .:: 

fr.om a combinatien of: b(()~h di;oµgtit·.ar:i,~i;oV~r.Qt~iioi.''e.111-e~ · . 
and Gunter (l94a) sugi'Je.s-fedthat .aft~:i'_t~~ ~.f~qf~~I?eH~i:!St .. , 
increased gra~ing "eAhanced evapor:ati0n> ;. al"\d~,;t:i:Jno.ft byy, 
thinning the vege:tativ!'H;oyer, ,at-rd di~cocrt-:a1)ed-:t~e_retiJfr.t of . , .. ~·. 
vegetation. Large areas · o·n Pa,.dt!f: I stand ~re·.~~af.~~if~ar.1:& ", ·. . ·· · 
and com:parable. to. <(deset,t ~nt~·t l9<i:1 /' T~~'~if1~t~~~"'kere;; >1! · .,, . 
presur.nably comparable to. th:e far9e>actil/..e ~:d\i~~:tte-ld5'~9n; ·· · · 
south ' Mustang and\~or.th " Padre ... l.sfandS:\ i.rt -fQsa;\; wji!'9fi:' 
compr.iseEl 34percent atid1'8 Pe.rc;e.nt(;f::.W~s~·~i':~~sJ1.-n~~~e_~ · · 
tively. According to Pr'ice~and ;Gunter. (l:943t'~·~hm~· -of. thei 
depleted . vegetation a) cov.er was repa1-re:1:f\~y i'th~·tinpr:~:ce-
den.tet:f rainy sea.sons-.of 194.1 'and l~42 .. -1~ ·the,~'fJ;JdY ·ctfea{ -
this vegetatio~al . r:ep,air .apparently c.ontip4e'd ~;r.1tru .,'. 1914', ' 
despite intervening, ·petiods of ·dr0ught (cL.o-~_i\y; /1 -9.$!:}), 'Ql'l~ \ .:J. ,,, 
has reduced the- area of ealian-.activity ,,on>soutti Mustapg · ·,, 
and north Padre · ls1ands .to ~0:'2 pe_foen~ ·~~-if'.::5/#tqenf~o,f ., 
their respective .areas. / ,; .· ':. ·' . . y 

The denl!dation of vegetafo1e cover in;,tlle~ late J~OO'!> :,, · 
and early 19.oo~s eneourage.d 'l.antlwa~d' tf~lj;poft;i;lt ~atiQ }):Y" . 
storm surge· am;hw.iAds fror:r:i .the,:beaches :~iiJ.d ,~¢..tive ·~une~, 
into Laguna Madr.e whic.h:~ has ,, fiUed ·TapitliY"·sit.iC:l.e· 1Sao:·> · 
(Price ·ar:iciGul']<ter; 194$:). ln-the· sfudy, .,a~~Ji;"it}l i~Jqgo©n· 

·· ~. ,.:. ·. ·~ ' 

ward transport. .arid tle:p~siti.on .of sam:I 6Y. ~isbove,~ Md . 
eolian pmcess~s 1$ -appar.ent OIJ :the 193.a m~p; a$ ·e11.(d~Nc~q 
in poth .the -so.utli · Mt1stan9. and · .no.rtll ,'P'aQr;e :.ar~l\s, t)\/ 
subaqueous sand shoals "Qn the.qay and ,1a.~oq:E1,~~·~' siC1!?J of 
active , dune :fJ~lds traversed.· ·bY. ·'e.19.ngine ~»wa.$t);dyer · ~:r.eas. 
Further.more, much ~f "'·tf\e ~(lfipg ''of ~li\e.::t!9al ·' P.ass,«are~ 
betwee.n Mustang af!cl Pad~a l~lands .appar~htly;·: als'c;> · otr~ 
cu.rred during this same "time, · So:me~ime i:ie·l~ie;~tst:a;r.tf\e· . 
channel between, Patlre and · Must<1tig' lslanQs 'W.-as :oj:i ' to ~· 

.. '[" .. ).:,. :_,;, 

·: .. .. 

. s: 



1 mile wide and 30feet deep (Write~'s Round Table, 1950), 
The 11.6-foot storm surge {Price, 1956) which accom­
panied the 1919 h1,1rricane, not only washed over Padre 
(Price and Gunter, 1943), San Jose (Writer's Round.ntbla, 
1950), and presumably Mustang Islands, but alsb closed the 
tidal-pass area. Since 1919, the tidal-pass area has been 
altemately opened. and closed (Writer's Round Table, 
1950). 

The rapid spread of subaqueous grassflats between 1956 
and 197 4 in the subaqueous sand shoal area lagoonward of 
soutti Mustang Island could in part reflect both vegetation al 
repair on the barrier Island' and less severe storm surge 
resulting .in decreased lagoonward transport and deposition 
of sand derived from the adjacent dune fields. Such an 
explanation does not account for the spread .o.f subaqueous 
grassflats in the north Mustang lsla.nd area, Here, grassflats 
extended into a.reas formerly occupied by wind-tidal flats, 
which suggests a rise in water level between 1956and 1974. 

Continuous tide. data at Galveston. s.Jnca 1904 incli~ate. a 
trend of sea-level rise or compactional subsidene~ fMertC>n, 
1974). Any rise which apparently occurred between 1938 
and 1950 at Port. Aransas is not reflected by detectable 
changes in the distribution of the etwironn'U.intalillaP 1.1oits 
in the study area. Jn .fact, the !:)><:tent of wind~tidal flats in 
conjunction with the general appearance. of the area In 
1956 supports the idea that sea level was slightly lower 
during the mid-1950's. 

The increase in human·. activity 1.n the stL!QY area, 
reflected. by the increased area occupied by spoil .and. made 
land, generally resulted in the dest~uction .of nat1:;1ral 
environments. Locally, natural environments . eventuaUy 
reoccupied spo.il areas from which they ha<t · 'orm.erlv b(!leh 
displaced. Moreover, in the north Mustang Island area,spoif 
was partly colonizet;l by salt marshes not previously P.resent 
in these areas before human modificat!en .9f the natural 
environment. 

SHORE.LINE CHANGES 

Certain risks accompany ownership and development of 
ocean frent, lake front, or bayside property. Flooding and 
shoreline erosion rank high among .the risks involved. In 
many areas worldwide, property owners have become 
acutely interested in and painfully aware of shoreline 
changes and attendant losses and gains in real estate. Thus 
the increased development of waterfront property necessi· 
tatE!s the historical decumentation of these hazards. and 
presentation of the d:ata as part of a public awareness 
program which, hopeft,illy, would minimize physical and 
economic losses attributed to the natural hazards. 

The technique of historical monitoring was used. to 
monitor. erosion and accretion of the Gulf and bay 
shorelines, as well as the fore-island vegetation line. The 
general methods and procedures used by the Bureau of 
Economic Geology in its historical shoreline monitoring 
program are presented in appendix A. 

LA TE QUATERNARY TIME 

Significant changes in sea level have occurred along the 
central Texas coast during the past 10,000vears {Shapard, 
1.956, 1960). Prominent ridge·and·swale tepography from 
abandoned beach ridges, visible on aerial photographs of 
San Jose and Shamrock. Islands attest to the fact that 
accretion was predominant after sea level reached its 
st111stand position about 3,000 years befor& present (!;JP). 
Radiocarbon method$ (Shepard, 1956, 1960) provide dates 
for the interpretation of sea-level positions prior to 
stillstand. 

According to Shepard (1956, 1900), barrier-island devel· 
opment along the central Texas coast was initiated about 

6,500 years ago. Vertical accretion of. the b:arrier islands 
attendant with sea·level rise was augmented by eolltm 
processes. Lateral accretion accompanied lant;lward trans· 
port of sediment frorn the inner shelf asvvellas shell and 
sediment transported from the bottom of Qo.rpus .Christi 
Bay. Progradation of the barrier island Jnto·Cori:.;1us Christi 
Bay was associated with hurricane washover and eoH1m 
processes. 

During the past several hundred years, c()nditions that 
promoted seaward and bavward accretion of. the• barrier 
islands have been altered both naturally and more rec::ently 
to seme .extent by man. Consequently, sediment: slilpply to 
the Texas coast has diminished, and shorel.ine erosiQn is 
generally prevalent. 

GULF SHORELINE CHANGES 

Changes between 1860 and 1904 along the Gulf. shore· 
line of Mustang and north Padre Islands were'determined 
by Morton and Pieper (1977.) from the analysis of 
measurements made. at 22 arbitrary points (t;ible 4) spaced 
5,000 feet apart along the. base map (fig. 201. lti general, 
mapped shorelines indicate t.hree periods of JJJrosion 
(1860·82 to.1937, 1968·59 to 1909-70, l9*&9•7.0to ig74.) 
and one per.iod of accretion (1937 tQ 19&8·1;19:), A detailed 
analysis of specific changes for these different p~riods is 
presented by Mott(!n and PlecP.er (1.977); only the net 
historic changes from. 1860·82 to 1974 are treated in. this 
report. 

Net historic change (186CJ::82 to 1974). -'Net shoreline 
changes over the 92 to 107-year period w~re predominantly 
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Point 

2 
3 
4 

5 
6 
7 
8 
'9 

10 
11 
12 
13 
14 
16 

16 
17 

18 
19 

20 
21 
22 

Time 

1860·66 
1937 
1867 
1937 

" 

" 

1862 
1937 

1882 
1937 ,, 

+accretion 
"erosion 
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Table 4 . Gulf shorel1ne changes (from Morton and Pieper, 1977). 

pi~t&!'I~ "··'.Rate · 
:(tt) .• · (ft/yr) Ti!Tle 

+l650 

+r025 
+ 500 
+ 75 

75 
"50 

1'00 
~ \ 125 

'.175 
22·s 

- :mo 
1.25 
100 
75 
·so 

1937 
+22.3 1958 

+14.6 
+ 7.1 
+ 1.1 

• 1.1 
-<1.0 
• 1.4 
'" 1 .. 8 

2.5 
• 3.2 

2.9 
1.8 

• 1.4 
- 1.1 
-<1.0 

,. 

,, 

,, 

Distance. 
(ft) 

+ 50 

25 
-<10 
+125 

+ 50 
25 

• 50 
26 

+150 
+175 
+ 75 
+100 
+100 
+100 
+175 

Mustang and north Padre islands 

R:a.~ 
(hf.yr) 

+ 2.:3 

. 1,2 
-<1.0 
+ -5.8 

+ 2.3 
1.2 

• 2.3 
• 1.2 
+ 7.6 
+ ,i~,1 
+-· 3.'S 
+ 4.6 
+ 4.6 
+ 4.6 
+ 8.1 

Time 

1958 
1970 

" 
1958 
1969 

Distance 
(ft) 

25 

125 
175 

• 175 

125 
126 
50 
75 

100 
25 

-< 10 
25 

0 
+< 10 

50 

Rate 
(ft/yr} Time 

·1:910 
2.2 1974 

10.9 
15.2 
15.2 

11.4 
• 1 lA 

4.5 
61! 
911 
2.3 

·< 1.0 
2.3 
0 

+< 1.0 
4. 5 

" 

l969 
1974 

·'' ,. 

d 

" 

·Distance · Rate 
(ft) (ft/yr) 

75 

50 
+ 25 
-100 

·100 
. 75 
· 100 
. 125 
. 12!) 
·200 
·200 
. 200 
• 225 
. 225 
· 150 

. 18.7 

· 12.5 
+ 6.2 
· 25.0 

· 22.2 
- 16.7 
· 22.2 
. 27..8 
-271:8 
· 44.4 
. 44.4 
·44.4 
·50.0 
·50.0 
· 33.3 

f•' 

NiH .~ ; \ Net N'e{ 
Tfim".• >;:'Distance ' :Rate 

1860-66 ' 
l974 
1867 
l974 

.. 

tt 

· -·;·: 

..+<1660 + 14.4 

' + 825 + 7.7 
+ 350 + 3.3 

75 ·< 1.0 

. 299 
27.S 

.'.~ 

. ~~o 

2.3 
2.6 
2.8 

·· 4'.· aso · 
fi ·~~ ... • ::.:~ .' 296.:,i :., ~ 

·3,3 
· 2.3 
2.6 " : < 275· 

1862 

'. '. 325. 
·. 259 

Y £25 
;mo 

-· 15 

3.0 
2.3 
2.1 
1.9 

·< 1.0 

100 
100 

1.3 
1.3 

+150 
+150 

+ 7.0 
+ 7.0 

0 
50 

0 
4.5 

·150 - 33.3 1974 100 -< 1.0 

125 
lOO 

,." '2s 
+ ·6.$<>. 

450 

2.3 
1.8 

n 

1937 
-<1.0 ' 1959 
+10.0 ,, 

8.2 

+ 50 
+ 75 

0 
0 

+ 26 

0 

SCALl IH loll!,($ 

+ 2.3 
+ 3.5 

O' 
0 

+ 1.1 

1959 
1969 

II 

,. 

75 
50 

0 
0 
0 

6.8 
4.5 

0 
Q 
0 

-126 . 27.8 
1882 

. 200 . 44.4 1974 

. 200 ·44.4 

· 100 
. 125 
. 76 

. 22.2 

. 27.8 

. 16.7 

EXPLANATION 

12 location Of Doy short!""' ..,.._•mtnls 

JO Locotion of Gulf -•"'14 mto..,.._I• 

@ Location of tore-island d.,,. f)folllts 

Figure 20. Locations of dune· prof.i.les, and points of measurement for shore'llne changes. 
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eroslor:iaL As indiea(e.d by ·the. data in table 4;. rtet erosi,on char.lg'e.S. if!; subaquec;ius shO"als and ·m;arsh v:egedtftiil:t{i , ... 
was recorded. at 18! poiRts, whereas ne.t acere-titm .was,, The first are!! ·of study , ls' .$hamro~ l~l~~4(,,,(p-q1n1:sA ·· · · 
recor9ed at only 4 p9i·nts. . , · ·· . :. t hroyglJJ 1:Ha spi;t P.t:0J~~!lng: if!;tc{C~~p,ys {C~t!,str~~~:~14~.!F 
. ·spedfically, n,et a;9e,r~tion . occurred J:ietwee~ r>oin.ts .1·· .. north - ~· i\.hi~taog, . ._, lsJ~nq;. :Hl:$~cir.f.c.~J~·;,.mq~ita~lrj!f.,,;~qjt~~ i:.w~r~;.~ ... 
and 3 as a . result',:._of iniet : migration, and' conci>'nl:itant tle1e~mined :'· IW . l'l'l~@§v ~ei::n:e~ts. ::'.jft · '·f.t-sti:ifli:)n":';\~-Pa~~P. . ~;;h.;~ 
outbl:iildin~ of the rio.rth eod··of Mustang lsfahdi Fijtther• 1,60~f.ee'f:;apar.t> a.Ion~ the:· h;iiP." g{t~~ :;P,re$~ii '-;'~r~Jlije>./}~ 

· .. . v. 

more, constntction. o( the jetties .at Af'!lmas Pai_s'.:pt:o.m~t~d,i;;'. TJ1e: ~e~~a.~· ate~ -cif &tudy , lt::~o.~J~ ,~~s~a~~:' :,; ·. :;-~: wfte:~~}Z~:· , 
addidon.al shoreline-.'iiccreti-on l:>Y entf<fj:Sment -of:sediment. '';. stlltJo.ns , (1'2 thi:<;ugh 19);; -Were:.t'lo9a~d·r"at; .. ~ij'iP!ilfr.~<il:t'. r · 
Net. a,ecretion of 42SlE!et at point 211:-. was :a~soplat~Q.>wlth . int~r:VaJs: .· · . .. -·. , - · ... ::. ~· ·'"'·'''>t·~<:i .. L .> ·,:' ; 
the· cf.osin9' of Packe'fV Clian'nel . . Net er0sto:11 for .the• study . · ·.· , JiJlf 7 to. l93:#-:.-·B~tween ~!J'$6;!: ;';a.nt1'.'. 193.1/{~~~.K~tdfi'st.:'1 :; :; ? · 
area ra,nged from. 7ff to 5,tlO: :fe~t:i avenfge n,et er.osiorr was · throJgtt 7 o{$ir~rl):r-~ck!$hrnd e.%iiiefien.~~~'.~f~~t~l(~h;af .. ·~;> ,._ 
abo\lt 245 feet, At l'l'\<:>s~ points, the net· rat1fo,fcfl~hgeo ".was. ranged fr.o-t:n .25 to: 2~0 feef·(~able: 5J, ln,.~~r:Ttt · ·· ~~~ro'r;i:,:'.· , ' '· 
relatively lo....;, less. :than ~feet per' Y~ar. But <JbV:i-6iisly incretsed .:from ·so. f'e~t>at ·pblnt8)'o 60,Q)'ee:t:;.a . ' i.ftt\ lO • .,;J" 

stlort·.term changes. o<::agrred. at much higher rat!i!s .wMrif the The· ,'l:)ay shor.eHrie >at 1point t1. · retn~·iioi~('C;,,f~fa1!1V~iy .. :... 
shor-eline experience9 :~oth aqcretion 'ar1d er'ii>"slon. A ·dis· ' unchar:iged. - , . · : : · · ' .'.:'. ~ ·:: ·:y· , •. · • 
turbirag fact is the ef;qsior:ral trend ·e$-tabli.shed ~ft~r. ·Hi5B The,. pa<µetr:i . 9f er-osiG>ll n;eai<t~:e · nqr'.t'R a1\i~q~A9rtff.tan~·<;.:-' 
which continue<:! up ·to+974. . · .. · · a~te~J~fl fa,r;tJ1~.r s'Q\l~fr can~p~;i.tel~t~d . ito. tl'i( ~~o"'1th'.!o>r»· . 

BAY ·SHOREUN~ CHANG.ES, . : .. ;~~~~~~;dir~~t~~~t.;iJ~i~~~r.::~~:1~~ ~l~~'.~~J~jf: · . : 
, . . . , . . . .. . ~ seti9'e.ouy: dbposJl:eJi :near. i~e> sbtltll~rn --~{l?'':;P:~·:~h!ff:~· 

Def1mt1on 9f ~yShoteline-·~st.u.dy;Area / , . ·.· .. Appare11:dy :V&ty. Jlttfe. chari'Qe.. pceurr.ed'· !ry;: tJ:i~~$l\iiiJ;ir.Q'. 
The ·Gulf shoreline : ap:peat illg: cm the' eaf.t.v "topog~aphic-.~:- , ... -GOve''are(ifwrlng tMis-time pe·riod.- '~.' .· . · ,~:·. :· 0~:;,,!~~ '}. }, .. ,. ', :;'.'. "'' 

. charts. published by· the U.S. · Coa"st Survey, re~r'~sen:ts , the Durio~. ' Jhis . sa~e · tim~:;·pe!I,9;~; ., P9f fl~~f;1_~t"I¥t~9W,l~;c . ,,t ·:, · 

mean high•water llne · whish has . be.eni :defined .at .. "the: experi~nce~ ac:cFe,tlo~;: aqd ·:.p~~~ts:'~;~{:~h:r~}!~,· ,%1~<·(; .. ·"' 
average height of all' the .high waters at the pJ.at&. o.ver a . en~dAtosion. At1:":tet1bn l?etween:stattPl\l.s'1:.$ar,i_ . J;)#·-~1,(. 
co_n.slderable pei"iQd 9t ·time" and do~s not incivde\~tor.m • · att~i.bu.t~d :~o the : ba~-waf.d~rgr:a~i~~: of C:J~,vef ~ . /~~.i'.';~' : '.. · 
tides (Shalowitz, 1964, p; 174). · _ . . . d,unes- th!Jt w.e~e ~.st1ve dur1rig. t~~ . ·lat-e. l~.~ ~ ~(l'tg ,._e_a:rly,_,, __ .. · 

, T.~ere are serious, dfffic(ilties' in ilP.Phiing thifq~~frthi·prf HlOO's. fh,e .preva·ilirlg s~'+F~ei!~i:~~lY>~in~;~~~,~~)illf~~t~?~~'\, . . 
.. along·. bay shoi:elinei; becr:at.ls"Er <>"f eKtant,r:narstt~s: .w!hd::tfdaf " ~ of · ~he_ :ctur1es ~~ross' th~ ·~l~~cl'~~tt. tfito :.~~~P..~·~:Na~re·<en<! ·: : .· 
·flats,. :and gently sfbpin~ $flildy; stiaals ttiat ' pr~ctfidl!ilthe Corpus ~~:ts,~r'' @ay: .. J~t~ ~l'Qees~ Pf .. ~Y.$~Q~l : .( 

.. -.,, 

preJ:?ise location of·tn'.e" tiigh::water 'fine. Marsh:es may :t;>e in due. to eolra~ ~r:~psp0.rt of ·.~al:id l)ad;>~en· ~~~; . . . · · " · 
variQus --stages · of :·9r.~m~f~om yolln.g and· mostly : ~ab~ in:: 'fiJ)€1i:~' ~Y:'(Pf..te6 ·;arfcf'. ~!'f:l·~r (:·~:S)</ Fts~J'~~~ .', ''.{: .. . ·1.: 

rner~d to l:pofe d~Xt!ioptid ·\m~ sub,~erfalfy 'exp~4~~"{1.h~ morE! 'rE!C~~tJ¥ :hy~ Ht1,~-ter~a~(l _9i~~l:~'.So~fl~~~O)\Wl11t!i l;?-·: ,. c 
· e~rty'J::oastal survevp:rs :sotve~;tnl·s .p~oblem as desliril;)edbY that pott~Qjis '~'?~..i:t6~fl'l l)at'l~l¥,"~~l:~ocj ·~~~~fl~~e .. ;, , '"'"'''":'· . .,.1tv _;· .. ·· 
· Shafowitz ( 1964, .p; 177). . · · 1·00 f!fflt.mtn · ~~!l4tl.!l"l\ll~tlre:-:be~ee.r,i . .-1,~48:'.a.nW,,1~~~i:·: ;"f:<" ']" 

tn "sutveyif)g sucJt~r~as,. tffe, auteau·:p~s~n,~tde~~e,~:lt Pf'f9e and h~nter h943J/rep'1t#~cfaha;t,>h ' . . ', /wa'sp.i.·:·.:·s, . -~· ; •' 
~ece·ss!fry to deterr:r.iine tf'.'a-a~tual hi?Jit: water)i'ne:;J.jyt ". over m,w. "*o:·~av~, tontr-itioted rc> d~~~Q,e~tC tl~-iigt:t)l>< :i ·~ 
rather th.e ?uter;dr- sea,Wai"d· e(ige:o'f, !~a n:l'ars~: whigh.. Pa!\fre: ):sl~rid! area<}n:;-t~2, 1 p,.art~ ~9f.. ~~.r~;;:, ", .tiM}:~:9,'·1:'/f:" · ' 
to the navrgator :'.A'ou_ld be the· d1vid1t1g, ltl:ie .:~~t~e~.? " , , 9;.~s~f::' ~~a.~~e:·.'~f ~s~~il'.fe, ;~a]~:;W~t~~~~?O:~);~~;i·~ ?··1i;p~! , \ · ·· 
land and water. , . . , . . . , . . , , .• p . . . ~am~ sto)'trt.,· alsQ" ' : !!d~- up '':·Pl'esetft;gc;iy: ~ . ~~d.'>· :. . 
ih~ same procidyr& has·. :f?eeh:tolfo~~~, in:;¥:11rs~Y.;.afoas : N~Vl!.P.<lJt:t~ C~~htre~~~; . ~ ·t.fi:aUI ij:i~,,\h'6,w.~ltti.~1;~~ '.~f~.· , \.~ .· . . 

m~~pe-'d on aeri~I pli~tOQJ'~~hs for -~~ . p_res~n~ st~d~~ la . :Por,·i~;vs:.,p.r~~~;ta,t:\ij ;f.~l~n;d ·h~~ll)~~e;n-ir:~:ye:~~!,,,, 'ti~<;,\ .. . 
wmd.t1dal flat areas, the ball shorehne. was d~tme(I .. as. the westward rr.t0Yem.e-r;i;u1'f.-sanq has-oooen gcl!atJ,\t-Aae,fi. 
outet ot bayward'edge' of ~he. ;wioCt-:tldal ~:at. . . . . · · Tht(sh(iteH,ne,. se;grn~nt., ·betWeeh ~pQin:tirf: ·' ' ~ 

l·n this . manner ~·: those ~r.eas "that'a(e><ln1;.1n(\iate<:,1 :~hly bv, north ;Qfth~ ·actl:Ve-.(lii:oi'i li~li:i~':q't,tthe:.~r~y 
Win~f 'tides: are ·Jnol6d'ed as part of the barrter.. sym:m.; and·:.- . ba.vwand· ,cif a. wii:rd•iii:t~l1i:at .. aie'ti{it"~f 
appa;r-~ht erosion <£in:.ised by w ind tides·at.e -not 4onsl~~red i'n . strong . nC!ittierty w-i'rid$ bltiw(O~'-'a'.dta~J~ 
shoreHiie~trend oalcul'ations. -~ . . . . . , . . . prb!:>a,t;>ly p9ptdb!;~ed .:~o efbsl&ti ~t9~~-. 
. 1n_ .. ~reas where; s~oi:t~ be.aches. ahd ·fierms: b~~~~· ;t~; ,oav bay 'sh~!:~liJ:1~'.~'fi\J.o~ ,~e:~~tv~~·t1~~1:~i~~:~lt!~ .,, 
shQreh,ne was det~tmJr:ie:d. · (jn the · sa·me 1 bas1s . as Gulf either tf:le ~ar('let ',• sl~n,~t· 'to :ttie?:e,i~~ : 9r, SIJ 
shote"H:nes. In every case, oate ·was takeh to ensur~ thatthe the ndr,th. ·· · . . . · · . · " ·"; . 
sam.e -~riterla wer'~ ~sitfat each iocality tor. <t~t~rrj1Jntryg th:~ . :t9J.7.to. dwS. • .Jll\~v ~sf?i:>'rli!:l~~c:~an!!!!S'J) .. 
~-y $troreline posi(i:on on -eacti -succeedi.n.g~.:. ~~vof ·P,ho~(i)- · 1958': w.ete "-do:q'liria't.e:~. :,b't~· ac!:fil!tjqo ~~r~ 
graph$:o.r. maps. . .. ·. . . . An.omal.ous eros:ioti''~.¢~\irred'.'a.t.,P..ofrit 1.$~6:; 

. Bay shoreHt1e· .chati!;es\ t>e.tween ·. fe.67 and ·· HJ74 were remaini a .urn:ha"rf{j6d ·a{ pb1n;ts-Jj;;artd.;fi3'. . 
·: studhid ln detaJI fot-' tW,o ma.for s-e:ctipiis .of" Must:~ng I.stand qt:her; pp(ntsxf"ri~q.Jroin~10.tr:t~~1\f§O':f~ 
, (.ffg, 20).. The. area{e~9sen ate qMtini.JoU:S: s·tr8.t~h:e-s ;·6:r the poin~~ e'*perien~ifcfa.o¢r.eti¢ti::-of '1.Qri:ti>'a:'O,Qt. , 
lslar:id th!lt have 'l(n ·easlly .recogn.i-zed and ~iineatetj Some· cif'tJll~ a~r~tJ:oti 'cari 'Be .S:~fn.~ut.e~F ~q-~J!a .. ; .. . 
sh:orefine. This cholc'e,. in effect, e~Clt1des· rl'lost -~lric!•ti ~al channelling- ac'ti.ylties ' ylihich .o.cC.ljf.req :irr '. ~.!>iy•fof1 ~:r,. · 
flats and marshy areasi.wllere the bay' ~ho~ellne va~ies' with Shamrock.· .lsl~nd .ln-tne: mid·-1"911P;s. Sflbi:i \!J*S: 1;t·~~sit~{t~,~;~~:>,- , 

. . .. . . . . .. . . . - •, , '. \ ~· ~·: :,. } -::,~;;;~.- - . ~:~. ·~~ 

/ • f 



Table 5. Bay shoreline changes. 
,·: 

! •. :.• 

Mustang Island 

Dist11nce Rat~ · Oistahce Rate D!stanco Rate ""'t Net Net 
· Point · Time (ti) .(ft/yr)' · . .Tftne' (ft) {ft/yr) Time {ft) (ft/yr) tfriil! · Distance. " ~~te -· 

!:~~ 1931 1958 186.7· 
1 25 ·< :1.0. + 30Q .. +14:,3 1914 450 ·2!H. 19?4 175 1t9 
2 ·. •" 90 1.3 

1.~58 
+ 375 +17.8 425 -26.:6 · 140. .1.\3-. 

3' 110 1.6 + 290 +13;8 325 . 20.~ 145 1-.4' 
4 1.00 1.4 i- 150 + 7.1 6.00 ··31,2 !' 450 4.2 ·.·. 

. 5 290 4:1 + 2-90 +13.8 brea¢hed 
6 210 3.0 '" +. 29.0 +13.8 ··~, 

\ .. 
7 1·75 2.5 + 175 + 8.3 400 .. -25 .. o · 400 3,:1. 
8 + so +< 1.0 + 1:00 + 4.8 310 · 1~.4 160 .. LS .· 
9 + 280 ·+ 4 .. 0 + 100 + 4.8 380 . 23.7 

,, 
0 0 

10 + 600 ' + 8.6 " ii 175 + 8.3· 175 - 10.9 . + ·600 +· 5.s· 
~i Q 6 +1150 +54.8 340 - 21.2 + 810 + ~ 761· . . 

· 1:4 :.! . 12 · 425 6.1 + 700 +33.3 425 -26:6 . 1·5.0 .. 
13 390 5,5 0 0 · 1100 ·68,7., ,.1490 .· . 1'1.9. 
1'4 " -1050 -t5.o + 450· +21.4 g()Q . 56,2 - 15()0 - 14.0 

.1!) + a2s .. + . 3.il 
,, 

25 1:2 175 . 10,9. + 25· +<> di. .. 
16 + 550 + 7.9 + 300. ·+14:3 600 • 37.5; .. 

. ., 
+ 250 .., • 'i -:3 .. 

n, +1750 + 25:() ·+' 6QO 
1~ +'1925. + .27..5 

,;· 
0 

.19 ii + 57.5 + 8.2 + 225 
+ -·accretion 
etos:ion 

stations 1, 2, 9, an.d 11, anct additional.S"ed:iment S"Us'pended 
by the dredging .activitie:s.· may~ have contributed ·to accre• 
tion at other pol·nts. A..:p,ronounced altering .of Shamr-ock 
Cove because of d,redgin·g, ocburred dur;ihg this per·iod. 

The widespread a'c:icr-etion betwee~ 1937.and 1958·was 
not restricted to .ttle Mustahg and Sharhrodk l ~·lahd areas 
but oC.curred -on the G-ulf shor.eline als~. :Som:e of the.bay 
shoreline accr.~tion .can pe ~:ttr.ibut~~ to place.mef'lt of spoil, 
but this does hot accour:tt . f0r all the accretion nor for its 
~idespread and reiath1ely consistent natu,re. 

there. are severai': poss•ibie explaniitions for a ' period of 
general accreti'bn such .as ·the one ' e;)(perienced along the 
central Te.xas ·cb°ast betw~n 1930·afld 1958~ An in'flux of 
additional secii·me.nt;. into the. area front· a ·n·e.arb.y s,6urce .such 
as ·a river could 'Produc~:-.such ·an 'effect, · In the'': Mtist~Ag 

.. ' ... . ,; ... . •·l , . ' ,·.. ' ·. 

Island ·area;-.Mwayer, .·nc» new seqi·tfte.nt -sour..ces a:re 1!ppar-
ent; in fact, ·t.eee'rit increases in the :amount .o·Lerosion· on 
Mustang and- San .Jose ls:iands suggest that the ·amount of 
sand a~ailable "is .actl:l·ally de'creasin~. It is als0. unllkely that 
an,y MW itlfli.Jx 6t'sedfinent could affect' such widely:spaced 
areas in .'such ·a similar. m~nne.r. , 

Another. expianatiort for the anomalous accretion woulcl 
be . unusual m~te~rdlogfo~I "<:ondid:;;,ns-. · StroriQ soi.Ith-east 
winds' could blow wate~ away from the: bily shon!line and 
produce an a·ppa.rent accretion. However, tt:iese winds 
would not accouh-t'for the ·qbserv~ble accretion on b9th the 
Gulf and bay shorelines fas i~ the case), · · 

Perhaps the. m.ost likely ;exp'lancition is that the:~pparent 

accretion dur:in9 this perioo .is partly .caused by a regional 
loweri~g of sea , level'. If sea level were ioiilrer, it would 
appear as if accreti.on ·had,:occurred on bo.th, the' Guif -and 
bay shor.elines: 

A relative sea-level curve .for: Galveston,. Texas, (fig. 21) 
shows. a reiativelY lower sea l,evel in the mid-1900's; This 

30 

+28.6 
,, 

80.0 - 5.o.o · +1550 + ;-14·;$ 
0 :" 145 .. + 1 .. a +2,0'50 + H!~".;l ... 

+10;7 180 -11.2 
1) 

+ 620 .+. 5.8 ' 

curve is for Galyeston, Tex.a~, where-signlficant-)'Su~(~'J'e,nce-, 
has oc.cu~ied sin~e tl')e 1940'$. On Mustai;ig ~~§!~pi( a ~l.r.h'ilat ' 
lowering of sea,. level with es~entiaily no slit.>s.kfen~~ C<!uld 
produce ~-PPS.rent chf)ng~s ,in th~ ·G·u.1i Md \i>C!WS_~~t~\lqes. 
This sea-level lower-ing during the· t9.50's · .is therefore 
postulated as a : mec,hanism to acotoun1 lh ::~a#·it'or · th~ 
accretionary tqmd .sJiowndur.iF1g ~he pefio;cf.1'9'3T•'.:t9$8: .. 

1958 to 1974 . ..:...Efotween 1958 ~rid '.Hri~t .;all :~!{ltfons· 
experienced erosion,. wit!l., the . except!Q~!' ~r~ ~~~tl'qt:> t5;, 
wh!m~ accr~tion o.ccuned, . S.~ati6n 1.8~ h:·(,f()~te~.,,,~~D . ·a 
wind-.tidal flat bor.dering -O"! .;~ai:\dY :~u.~aqu~o~, s~.q.al·s -in . 
shallow Lagun~ Mac;tr:e • . where '.s~iftin.g '5aq~,'. ~pd' ·va:ri~ble . 
tidal ranges i!'l.· Laguna . .Madre cqulCI acc.ouqt· fQ'.r:,'· this 
accretion. The erosion, e)(~i:i~nced at, t.6.e O:tflet localities 
may b~ partly cause<!.( by a genirr~l. ds~ ir '.&~ailev~I fol!¢wing 
the low period .in the mi<:t-ta5o's, . Hum~h.)¢thiJties , ~lso .. 
contri.bu'ted to the erosion., This is parti~t;.1~:~1~ ~V.'fpe"nt~ai~; 
stati.on 7, which i.s .adjacent ·to .. a qr.e(igi1n.d:. opetatl:on ' 
completed in the mid-1950's, The sub.sequ~~f.'.sl \'.impl,1,19 anq 
erosion of unconsolida~d. spoil piles has d~fitr.ili)utec;l .t.0 a 
net loss of shoreline at this point. Sblffh(!rly i.o.hgs.hore 
curren.ts w1thi:n t-he . ~ay . cit'ided:.to the e.rosi}::iri as ·~Mv': ~~rr.ied 
sediment away, W:hereas no· new ·sedir:neflt was; or.ought jri 
except tocaity at the Q:aywarq term1nat'ion o,ftlle-;f.is~:,Pass-. .. 
Specific chan·ges -: in th.a bay shorefi M · attrfbuietJ to oper.a­
tion of tbe f.ish. pass werediscusse~ by Sehr¢i15 .andWiis6n 
(1974). . ' . .·.. .. . , 

Examlnatior.i of; ae.rial photo(fraptls iqp,j'cpt.es:;thGtJ/S'J;iani­
rock lsl·and was breache'd at' sta't·i°on11-5 ~anil6 ; some.time 
between · 1969 and 19'71. This. pr'/)bablY dd~l)°ded dµring · 
Hurricarw Celia :in '197Cb The c.Utrehts ·HP,~i:r:igthrpugh- ·th~ 
breach built a southward-projecting spit-at.'statirit'.i _4·. . . 

Net .·historic changes (1867 .to t974J,-'fbe:; l\1~:t' chan9El.s· 
in bay sho.reline on Shamrock .ls.land are 11ati:ed:i Ne'tii:il'.osior:i· 

~{ ' / ·, 
• H ·' ...... ... 

.• 
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occurred at stations 1 · thrpu:gh 8; the island was~ breached at . 
stations 5 and 6, and net accretion was recorded at stati·ons 
10 afld 11. Station .9, which exhibited · no net ch<1nge, 
represents the inflection point or demarcation' from net 
erosion to net accretion. This reversal in tr.end ·along the 
bay shoreline is caused by the. erosion Of seoiment from 
north Sharnrpck lslahq and depos'ition at rne. tip of the 
island, extendi.ng the tip by spit accretion. 

Net erosion was also' recorded at stations 12'through ·14, 
wherea.s net accretion• occurred at points 15 through 19. 
The net accretion .at stations 15 through 1.9 is mostly 
attributed to the gradual extension of the shoreline into 
Laguna Madre by washovers.and windblown sand;' however, 
the eolian . transport has practically been eliminated ·in 
rnce-nt years. 

Except for unusual circumstances such as the eolian 
activity and the apparent secular variation ir,i sea level, the 
data indicate that bay shoreline erosion w.llt probably 
cqntinlJe, espedally from point 1 to point 9 .and between 
poinl~ 12 and p. Er()sion · is anticipated in these areas 
because of the fetch across Gorpus Ghrist! Bay and the 
shoreline orientation and th·e Wind direction during .winter 
storms. Furthermore, . the narrow b11y-mar.gin pJatform 
permits greater wave energy along these segments of the 
bay shoreline. Perhaps another factor contributing to the 
e'rosicin is the disruption of the shallow. subaqueous 
sandbars that parallel ·the bay shoreline. Th!! continuity of 
these .bars was eliminated by dredging of dr.illiog·barge 

. l·ocatjons during oil field· devet·opment. The. sa~dbars 'serve 
as a transport mechanism fm the onshore-offshore and 
alongshore movement of sediment. Because elimination or 
termination of the bars pr.eve.rits or· greatly retat.ds sediment 
t,ransport along the b,a:V s~oreline-, such ac;tlviti.es: may 
translate·to increased erosion. 

.CHANGES IN POSITION OF VEGETATION LINE 

Changes in the · Gulf vegetation line are considerea 
independently fr.om -shoreline chan.ge,s" because, in many 
instances, th.e nature df change· and rate . of . shorel.ine,.and 
vegetation line should not be' viewed as a couplet with fixed 

··horizontal distance; this is illustrated in figure 22. Although 
re,sponse of the shor.el·ine and vegetaticin . line to long"term 

Figure ii. Rel11~iv&'.se6.'.:ie~~H<:ttanii,8s · 
based on ·tide ·ga~ Meas~rei:ilents ': . 
f'or Galvestoo, l'exas. bati!\}'.c9m 

. .. ,,.. 

~ ;. 

OoteJi·tlet-g· (194:-1·), Mbrmer·• ... · . .; 
119.St ·l, an.d·swanscin-'.anii: . , · "'· .,: •. 

.. Thurlow ti973h ., ,, ''· . , . 

Galveston, Texas 

1960 

~: _.:_,,._ 

·• . t:,•. \ .· 

changes is similar, a ·certa,in anioOrit of l11qifp~li'q~r1~e :·is .· ·. · 
exhibited b.y the vegetation line. because'fii'r-eact~<iio; a ... · 

. • . . . ;: : .-· -''- ·.' ' ,, '~~I ~ i • : 

different set of processes<tllarr does the snoreline.,·F\'.l~ther- · : 
more, qo~1,1mentatio~ ;of ch~nges in1veget;atfo~'. line/fo{i~is ' } 
particular study. 'draws on compadson "Of'1·''ff:ioJ.¢' aef.ial ·' 
photogr:aphs than does document11tion of .st19r~l}ne~¢t\'~n~~$ . 
(appendix B). · ·. · ·; · · · , 

Accurate inf9rmatjon on positi.on of veget~il,<>t:i H:ne\J~ . , 
available neither for the middle 1800's nor. ~or. ihe 0.ea(ly 
1900's. Therefore, accounts of chang.es in ' Vegefation :line · 
are: restricted to the time period -c0vered -b.y 1;ierhil".Pllot9'~ " , 
graphs (1937-1974). In general, each perioet ~or;ll~6~ed-. · 
presented a different picture of. change as .one perfcii:.F of' : 
advancement (.1937 to 1958-S9); one .perfod ,of• teheat' . 
( 1958-59 to 1969-70), and one per,iod ~f bottf'.aditaricetii'eri'i:Z-i, 
and retreat (1967-70 to 1974) were recorded.' As with the .. , 
Gulf shoreline changes, only net: changes . a'~e !disc.1,1si.elif :·.iri 
this report. A much more deta·iled t're~tment pf ~hange ,;jn c:~ 
the vegetation tine is preseh~ed by· Mortop' ~rip · Pieper ~- . 
(1976). 

t ·:r' 
Net Hist.or.ic Change: ~ .. · · ·~, 1 

Net changes in vegetation li:ne wete cal.cu!at'e.(Vaf "they :. , 
were for shoreline · changes. It should be emP.hasr~E!d t!'Tiit ; : 
shifts in vegetation line are related prirtlartly 'io s:torm~· ai:l.d' 
recovery .durfng ·iiiterven.ing years~ None:the.lbss;: .. ·the>~~ri~.r:~l · ~ . \ . '·• ,_ .'· ... ~:: 
trend ·of ch.ange in vegetation line has peen :~~fa(;c~¢ti911. 
primaril.y because of the aav11nces tha-t o~ufr~d '.' ~tw.een \ .; : 
1937 a~'d 195S•59. The 1958-59 vegetation~fi)'l~· ·:oc~~piE?fr' . 
the most seaward position at the gr.eatestiritfilt~r .bf.:f!IOlnts .· • 
monitored. Except' for net retreat of 176 ,f~et;.ae~6int'.t~( ·. 
all-points experienced ne:t ai;:cretion ·on <'.M-iistari9 'atlt,.:,:i~~t~ .. : .. 
Padre Islands. Net accretJon J'ia.o~CJ .frqm ·iS-to> t,\l.OO:f~~t': 
Greater amounts were b'etween . point~ r arid :3' :(tabl.e'.G)' ;:. 
where the · snoreline accrete,d as, ·wen a( inc f~y.~~tat~d !' 

washover. and blowout areas. Net accretion~ tri ;·ar:e:as uriaf~ 
fected ·b\f such drastic changes was .2SO ~e~t•?r::J~s~~ ' .. : ·<·,· • 

In general, the long,ter-m change in ·"Rlisi\Jon'.''t9f\ .the 
vegetation line is similar' to, th'at ef ·tile ,'Sli~te)i~~~ '·s'tiart· ·' 
term ch~nges in. position' of the v¢get~tion~;. f:i_~e .• ;{hd'yVJ!;ve~~: · ·· 
reflect · climatic cond iti~ns and -occur · ,inde~r:ld,fi.'lltly ··bt- >- • 
shoreline changes. Thus, the horizoiitai separ~tlo.rl · Qe· { 
tween shoreline and. vegetation line display) : s~rirt.te'tm;; . 
variation (fig. 22). ., · •, .. · ' '. 
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Table 6. Vegetation·lfne changes (from Morton and Pieper, 1977). 

MQ$tang and north Padre; Islands 

Distance Rate "Distance Rate Distance Rate · Net Net· Net 
Point Time (ft} (ft/yr) Time (f t) (ft/yr) Time (ft) (ft/yr ) Time Distance· Rate 

1937 19!>8 1970 1937 
1 1958 +2250 +104.6 1970 . 25 . 2.2 1974 + 75 + 18.7 · 1974 +2300 + 62.2 
2 + 550 + 25.6 

II 
· 100 8.7 + 25 + 6:2 + 475 + 12.8 . 

3 
,, 

+ 375 + 17.4 
,, 

· 1.50 • 13.0 + 150 + 37.5 II + 375 + 10.1 
'4 + 250 + 11 .6 /I 

75 6.6 " +< 10 +< 1.0 II + 175, + 4.7 
5 11 + 125 + 5.8 

II 
• 175 • 15.2 + 76 + 18,7 + 25 +'< ·'1.0 

1958 1969 
6 + 300 + 13.9 1969 · 125 · 11 .4 1974 100 . 22.2 11 + 75 + 2.0 
7 + 475 + 22.1 

,, 
• 225 ·20.4 + 100 + 22.2 + 350 + 9.5 

8 " + 325 + 15.1 It 
50 4.5 

It 
0 0 " + 275 + 7.4 

9 + 375 + 17.4 
II 

75 6.8 
II 

100 22.2 + 200 + 5.4 . 
10 

,, 
+ 150 + 7.0 25 2.3 

,, 
75 16.7 + 50 + 1.3 . 

11 + 2.25 + 10.5 
,, 

+ 50 + 4.5 
II 

100 22 .~ +PS + v · 
12 H ,600 + 74.4 II 

0 0 
II 

100 22.2 If +1500 + ·4b.5 -
13 II 175 8.1 0 0 " 0 0 . 175 4.7 
14 + 175 + 8.1 

,, 
+475 +43.2 +< 10 +< 1.0 + 650 + 17.6 

15 " II . 150 . 13.6 0 0 
16 

,, 
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Figure 22. Relative change.sin position of shorefine and vegetation line at selected locations ·(from Morton and Pieper, 1977). 
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. ' ' .OUNe,:cRITiGALITY ..... . 

The Texas coast is; struck; by a hurricane .aJ'-l •aver:age of · counfy . ta e$tal:)lish. a dtJ(l.e"pfotecflon Ji,ne; qni~ir~it~i~,,~?~i;f" ,, 
once every 1.5 years (Hayes, 'l-967), arid it iS" pr-J.mariiy;,the chOse to ~oelude the eti°tir.e·;·aJ:ea ,:hOOO,feet Ja'f,!~~~tt;!Ji;'om '.'' '· 
beach, arid dunes . that provfde proteetion<tbr .. t:iack·islan~f mean '· higliwate·r: · · ,. ·· · ~~.t\'~ .. · ,· .. 
i;ire-:as from the ftJll. iorce 'of storm surge:, wave actjon·,:anq. · ·;;. ' ·• ·· 
fl'ooding. With the Iner.eased development of Tex.as coastal' · i>R;-J:v1q(J~_W,;()'R~';·: .;; ·~~;: )~:frf; ' 
barriers- and, in par.ti<:ular, the prime beach ~-iJune ar-e·a, a · · ·· · · · · -
need has developed to· examine the .importance 'ofthe dunes Several: ~xperimental .• ~t1:.1~ies :nave ·. r.~~erl't1·~Jl)~~~·i;~~\J,: . 
in storm protection. pteted on .sarid durie~. 6t' tliia· ::f~~as;fiois£;~~Wfi}(.~7~)).t1.$e(:f ' . 
. The purposes of tl'.lls stlJdY .are ('1) to review. the factors . picket ~nO\o'.11 . fent?il:'lg artd el'd car·· bo..dles i,n,._ant,·ll~~fl;l~i';to ,. · i' 

that are critical tO fhe m~in:t~nance of protectivtVdttneS' build artHrcial• dunes in a 'wast,\ov~r tottrp(~~· .' <'lfY-·,~outM : ; ·.' 
along· coastal bat(ier isl~nd$, (2) to -descri~··tlie v&iious Mdstang .. lshtnd !Ind <>IJ G'alves.tot;t: lsfan,d: .a'~l'l¢e~j:~.(b: $ah: ',, 
dune types present sn. th.e's.tr bar.ri.ers, (3) to eonsider:. their · 'Lui.s P~ss • .. T~Ei . eKpetirrn:eht wa{ qioder~tely. ·su~~e~~fU! . iii 
furacti:Onal relationship ,j~· · responding, ·to the f0~6e.s of trapping sarnd·; .bwt ·.the .ineipient durnes. were :w.ii$hed .away " 
nature, .particularly ·:storms, and ,(4) to describe the .:refatlve by Hutridne '.Beulah' f~'961) ani:i· ap , U tlU~U·~1::'$gi'.t;·si~~n;:i~ 
importance of each ' dune type hi protecting ·both the . Febn.iar~uof 196~. . . ·. ·., · · . · , 
natural coastal system and .man's . bar.rier-isfl!nd develop- . A corrrprelie11sive' repQrt o.n':a .&;Yea·r stl:icly:pf:rrletMd~;t&r ··· · 
ments within that 'system. By considering •the natural the' ~s1rof be<!Ch gras:sto·cohstru¢'(tiAc;I stapiV~\ffq,t~:qur;1'e~:on 
processes at work in :the Coastal Zone, it i~ p~sibl.e to the Tex.as Gulf .Coast has-- .. re-centlY ;been· compll!i~d~,b.Y' the 
deter.m•ne how best ,10 develop the coast and at the-same Gulf Uf'liversWes · i=leseac;ch ~ Censor.tium (D~hl .'~fu;,t:, bthe(>lS , 
time minimize the :dangerous .and costly eonfrontations 1974). The ~st results' were obtained bY transpl,an~tln'gbitteii.';·.' 
between rnan and the s.ea that so .0ften o.ccur. panfoum. and-sea.oats onto·.the bacl< beach, :whet:e!he'~e;plants ' 

tr'aP,ped and stabl l lt'~dll'lo\ii'hgsarfd. · <:\'~ ·. ~' .. , 
SANO DUNE PROTECTION. Bill 

In 1973., tl:\e 63d' .liexas Leglslatute pass~d .a IMdr'natk 
$and Oune Protection Bill iSenate Bi!J26S) . (General 'Land 

. Office of Texas and·• T:exas Coast11I .and· M~tln~ Co\!Jhcll, 

'~. . '-;~:_::, ;;· : . ( 

BARRIERT1VPE$ ANO " 
THEl·R'. R'ESP.ci'Ns~ .TO slio~MS,.' 

~.- t s.; ' . . 

For ·fhE!.' purf')ose ,.of ,comt>arlng ' Mustah-g, ,.~ndhO,i:diH?.ildte>• ., . 
Islands .to other .. 1b~r,rier.s, ·it is usiifuI fo ·c-Ohsif:lei::.'t.w6i~nd; .: .. ,. 
members In the speeti;(Jm of rtiodern·ib9tri'~r t,yP~~i:(ias,eQi qii : : .. 

. their respon$e,, · tJ:i. . ~torm.s. B~c:au.sa' thes~~' t>Si:t~~t<: -~~S:~) ;: 
respond (litfer.en~ly . to' .. storms, Jhey shou:ttl. ppt.b;e-:manag~.d'\<: . 
or developecfin the:·same:.mar:lner;. , · · ·· ' ·- :~,~ , · ' ·· · .:··· ·. 

. ,; 

,, 
, .. 

· 1974). With this 1·egislation, it was recogni;Zed tftat both 
natural ·and artificial vegetated sand -dunes pr.-0tel,:St : the . 
barrier island and peninsulas of Texa$ from storm :W-Sves· 
and waters and that' both<deve1.opmen:ts·· a'nd <rec;:tea:tional · 
vehicles have been detrim.ental to tM iNell-oeing d·f · tl'les~ 
dunes. The act provided .th.at the commi~s.i·oners· of. ·any 
county north ofthe Mahsfle.ld Ship Cha'nt1el. may e:stablAh a 
sand dune protection ·· fine. Maximum . exteht .·o'.f 't~·e ;:dime· 
protection line is 1.imifed to 1 ;ooo leet-landward1

1 ot ' the 
r'nean hi gh-w11ter I ine:.· For. ,the purpose o.f delineating at:eas 
with diffe.rent restdctlons, the ·bBI divides 'tf:le· c.o.l!St intq.: 
t hree.;segments. On the .upper coast (Sabin·e .Pass to«Arai:rsas 
Pass·)., removal of dune sand or destruct ion. ·of .dune. 

Tne f.i:rst end ,member is the high-profile l~/an~f.;(flg. ·i23) 1' .,; , 

characterizep· by' elavafo;)ns bf,greate,t; than'. t£t·~~e~::'ilnij ~b,'e 
1 

• · ~ .,.:;;: 

or more well-developed, continuows fore·islaf.td"(ilune· t.i!;fmn , 

. vegetation requires a. permit. ·Between . AraAsas. Pass and 
M.ansMld Channel, dunes ·:ani protected t<a, the extent-that· 
.reducti.on in ele:vatiqn-:befow tha.t shown on the special . 
flqed•!iazard ·map prepare.d. py the ·Federal l11sliraJ;\ce 
Adm!nistration i.s p·rohibited. Aoti:viti·es . wh.i.ch would 
destr·oy the vegetation requ.ire ·a permit 11:s<w:ell as-prG>vis'ions 
for dtine stabilizati.on: Operation of .recr.eational ·vehi-G.les on . 
dunes .seaward of the dune prc;>teetion liAe is also · prnhi~ite.d 
in both areas. The ·blH does not apply·. south ·'oFMandleld · 
Channel. 

·Permits are granted .after evaluation of ~pplicatioris 
indic(!tes that the ft;tnctiQ.n of th~ dur:ies would 'n'bt be 
weakened~ Activities . not · covered by the bi:ll im:l.ude 

. (1') livestock gr,azing;, (2}· oil . and gaS' producfion, and 
(3} re~reational '·ac'tivi~y other thao thiit rel-atirfg.,t(j; recrea-
tional vehicles. , ' 

The General Land Office of Texas i5' charged. With the 
. respomibility of deli:neating critical c;tune ar.eas r·el.ate(I to 
the protection of .~tate land. Nuec·es "County,. the first 

.., I)' '1' 

C©mm,only, there 'ar.e. smalte.r .·diso0ntir'n~oi;!s( f.tiJ.ro.tnook'f". .:-· · 
foreoune:s' seaward,df thEi ·fir-s.t"d~ne · ridge~ aiii!lf frr.iiil!erwittd · ·. 
shadow or ~o'pfJ}Qe· ·dunes on the; back bea.ch seawa~d··of.tbe . · 
hummocky foredun~s; TI\e hei.ght and;cof.iiir,h.ijtY\~t· th·es~· : 
dunes prohibi-:t: over.wash ·from '.fl~wiJ11.g r.q°nao111lvf,~ci9:#J.'h.e:.',;. ' · 
isl arid) hut r(!stt'.ict ·it to re!ativel)/~ aarirpw ari.~ .Wtma.ri~nt':· · :" · 
wash\?-.ie+ sltes ·that·:ar.6:·reol;lenet;t bv· stt>rmsi, .;#bet~>,ttr~i'e: i~,; · 
rutficif!ht raintali,-thl! i:>roteoted,.ba:c1<~rsl;<1ri!!I· ·~~~~;,J\i~tfrri'if.t~'e .... ,. ·' 
dt.rnes~ . be<;c;>.rnes·:,d~ns.~l·Y ·V~get~t;~_c;l".atf.d · is;09~#.ef~~l't-. fl~~(j~~;:~ 
only from ·the bay ·sJde of thtFislacrd dli·r:if:fg?th~'·:Eibb'. sl;tr~ · ';: • . . . 1 ..• . , ·. . . . . • . . ·•. ; .. 

f-ollowlng.bur·rtca('les, ·. . · .. · l ·c'. ,.,,;, .. , ,, . 

. The l~flrPrhff/e , lsliirid (lig,' ~3.L ·1s'>\~6~~~1l'it~~i:t~f:t ': ~:Y: . ·•. 
elevati onS.·6f fess. that!: to: feet. ~ti<3.,.n6'rma~1y,<G~.hsi's:tS1i'dNtiW. ; : ~ .· 

f ,•;: . , , _, _ ,. ~I- , --; , -. . ~, 

coppJce.; mounds:and,d,istontin.tto,t:.1,$'"lar-.e·i·s1~nd~:d'f;l~.!!°fa.:(;t'.t'.l~s~, .. >' :.· ... ,:· 

.. 
'I 

di scon-trnqous d.u.t1.es 11i I ow s~orFf:i! ,sU,r.ge·. to· l!>;~S,'.'~~o~ ::~Ji),~: ',., '. : · · 
island by flowil1g .. il'f and.ca~Ollt\~Ape s~!l'tt-e~ed.:. une~· 11:1<~.,:,~: ·. 
water° rushin-g ,;tht·Q.Ugh a maze:·-'fh;ese W,asi;i~~ ', :ay f&r-rn ... ·~ '.· ~: 
coatesCflilQ· tan · ,systems , al:ong ;the: ;~acks}~~, ~f'1~~.\~1:S(anqs, ·: ,' ~ . 
and ' each· .M:ew storm t~ds-.'rndte. :S'edf(Miit .tlJ;r'.tilJ1~\01ft!l:ri fil,.tis:': 
,Overw~~'.'iS:"!Jdt' necessariiv l'estf,ict.~d.· t~ ·;tfi~{i(ttf~:P.a~~~iiva~c~ '·... . , ''. 
~uring each. $tontt <. but -.It Qftefk inaiit;late,S; ·l a:~~,1~r,~~~ .(j.f:~th'~·:;: ,. . 
island. Godfrey ~l'\d' Godfrev. ('19'~·3:).i <;lis:t5tf.~se~;·>.ttif! :'Ckffl1W· ;.. . .. / .. ' 
culties enc:;otiJntered in Not'tfl Car.olina.·J..then--thaJi.f.nrtatt&m : )' > · -~~:': 
ir:i developing a· low.profife isla~dw~reMtrec.QgMJi~if~ ,).;,;·;,'(>.> · · .' ;,t 

. >>~·":.~~:i~>J >'' '. ~ . ' 
·' 



High·Pr~file EJarr!er J·sf:<fo~ · 

Figure 23. Generaliiild <lh1gr.am Of high- and ' ·IOW'Jifofile. oanier 
islands wpical of M.ustafl'~/Nor:tti Padre 1md Central/Soutti:i>ad_re, 
respectively .. 

MUSTANG ANO 
NORTH PADRE ISLANDS . 

Qqne Types and 
.Functiom,11, Rel~tionships 

Mustang ar:id . Pa,drf·:lslands ar~ high,proJile islaJids with 
hi.gh fc>re-i'sland duo~,. ridges that extend almost th~· length 
of the islai:ids. h:Lhist6rle<time,- Must~ng lslandha~not.been 
breached by :wasbo.ver· where. the .dune ,ridge ds .'present; 
however, Corp1,1s Christi :Pass, Newp(iirt Pass, and 'Packery 
Channel-are fretit1ently ot>ert~d bV storms, 

To understand the protective role that·,dunes .play, it is. 
necessary to consider the.if :function in response to storms. 

· Hurricanes .and t:na!or storms probably. produe¢·,the g~eatest 
and · most sudden. changes. in the eoastl ine., and: the greate'st 
geologiG effects ·of .hurri:canes· are caused bY 'Wi·nd:<lriven 
waves 11nq storm' sur~'· (HaY.es, ·f967); A cubic ·yard of 
water wetghs. a,li>g,:ut -,three·fourths-of a ton; .and ,ail:>reaking 
wave may move ·1orWaFd at· speed: as· great as 50 to .60 mph 
(Dunn and Miller,. t964'i. ·The erostVe'·effects otwaves can 
be greatly increa~ed wh.en they ride ·'the crest of a- large 
storm surge because; .. ·inereased. water elevations subject 
-greater portions of the. island to wave action. 

It is import!)nt to' note, whe.n consld.er.ing the ·-effects 
tlie~e .proce,sse:s have<OA the«:oast, that the Coastal Zone is a 

I 
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ccimplex syste.m _ qf interrel~tec;I envirol)!tHin~~'.::·~o . Me 
environment can be alteretl without • :a'ffeg~.l)lg;.,adta¢ent 
environments. For example, ~_. 9r0in ,bi;rtlt· .. perlj.ini'Ellcu l~f t9 · 
the beach can ctluse a sand· deffoiency. an th~ .beach; which 
·in · turn, could als~ affect the .dunes,,· LH~ewJs~ :fie} ~ln9l;e 
environment can be 'studied withQ.Ot cofl.~i('.lei'in.g its" rel9· 
tionship to the surrounding environments, 

An 'ideal·riled'' pr0fHe of' ·Mttstang . Island· lll!.1$.ttates the· 
various dune types and their distribution ·(fig~ 2):; lliel'e,;are. 
six major dune types 'pr.ese,nt in tne stody a(-ea: {J)low, 
unvegetated ·or sparsely vegetated,. c6ppi-be\ '· itioyhds, 
(2') hummocky, discontinuous" vegetated fore:~ist~n:d dunes, 
(3) a continuous· vegetated fo:re·lsiafld dune= ·rid~, t4)<ati:tive 
dunes and 1blawollts·, (5) stabte btqwouts/' a:nd· (6tbacl(­
island dunes.. bisco11trnuous af)d continuo~s .fQ.re,i'5tf)m:i 
dunes (pl. 11 haite been .grouped as· one. ·Ul1{t';d~ui :for the. 
'purpose of this discu·ssfon .of the function of,, tlte ditteref:lt . 
dune types, they are considered se.paratelY. . , . 

In the idealized prof.ile,. the upper shqreface' ·rises gently ; 
to the forebeach, which is . a seawar.d"Sloping_ transition 
between :the land · and· the s~a. The back bea~h"-is"cpmmp~ly 
tlie site. of low, unvegetated or spaisely v.egerated' eopp.ide 
mounds or wind-shadow d1Jne:s; · · 

Copplce dunes r~present ·the .initial stage ot dune 
accretion and are a. source of sand that·can be:·exOhahged 
with the beach during storm~. They tomrbv''ac.~umulation, · 
of sand on the downwind s.ide .of vegetat:io.n:.or·Pther small·: 
iuegularities cm the beach. In .theidater stag~s ,'Pi dlilietbp. 
ment, they· may become more' vege:tated ~nd$;ttitiiH~ed, · : · 

DiscentinuQus 11egetate.dfored$l<1n..d. d.unt,sfaf.e _c6rnmQn 
.behind t.he coppic.e <;lune area, and in front ~f :the: fir.st 
foredune ridge . . On por:thern ·Mustang lslaJld, ·;th~Y. reach; 
heights of 15 teet abo.ve.se.afovel. · . • 

Durin·g storms;. st~ep ·plunging waves e'.redeJ:t:ie upi;>er ,, 
beach, ooppice mounds, . and; discontinliiouS> 'iote.dtlnes; 
transporting the sand in. a seaward ·direction.;·.Th~ r:Tet·effeot . 
is to prodli.ce a broad burricane· beach. lri'"tli.(s~Wa~. the. 
storm-wave energy :is · dissipated >ove'rf a L~rge adta, and .the 
erosive "energy foe.used on .any one spot. is·det?{.eased. The 
dunes be~ome flattened~ but-the sand is. r:ilet.ely~~y~ctout> 
onto , the beach · and . sHoref!lce· · to cqmt>¢ilsate , for the·, 
increased wave ··· Mights arid ~ energy. The . dis4or.itjnu'tlus,· 
hummooky foredunes also dissipate wavfi: -ii~d ~i;r~fel)~ '.­
energy by o.ffer:ing resfs:canee tli> the .fl'0V\f <>.fwa't.eh'.abr.oSS'tlle 
area between the beach and tore.dune ridge:.•:G'iv~n the right '· 
conditions, tf"lese d~nes will buiid back afte'f;the storm. ' 

· The continuous fore-isl:tind dune. rfdge·of! ~.l\tlusiang ·Island­
rises sharply f(om the fo,Jmtnocky fore.dune ,~ooe.-. ' 'this 
seaward-facing. wave~c\!t .cliff . is .a remnant ' fr-om past 
hurricanes With ·surge Heiahts!:caPab.le of/ eroding. the rid·ge, .. 
The con.tinu·ous dllae. ridge'.also :serves :a:s. a bar.ri'eitt-o block 
storm sur~ and · prevent it from wasl'i.!11g;c:m:tq th~· back· 
istand area. Behind tl:le ·foredune ridge< iS <" a.,@rttly sloping. 
back·duhe ramp that· extends onto the yeg'etated · b~rr·ie r 
flat. · · · 

After a storm h<!s passed,: beaQh afld .qu.ne. •rj!tpve;ry 
begins alm9st Immediately, Withi_n severalc:f~ysat(er ·~t,Jrrl· 
cane Fern ( 1971), the. shoreward migratio~ of ·st)'t;:ilf swash 
bars was observed. as the sand transported offshore during 
the beach flattening· -process began to '.retur.n. These we~.e 
later observed welding to ·the Fower beach (·Davis;. -1972). 

· f 



After Hurricane Celia .(1970)., McGowen andothers (,1970) 
observed the onshore transport of sand · lost dur.jng· the 
storm and the restoration of the normal beach profile. 

- Hayes (1967) reported the formation of a broad hu.rricane 
·· beach by ciirla (1961) which, in places on Mus:tang :lsland, 

e.roded the foredunes 300 fe~t fr-0m their former. position 
·and left wave-cut ·cliffs up to 15 feet ,high in the foreclune 
ridge'. After the storm, Hayes .. (196.7) observed thb re.tum of 
the wind-shadow dvnes·. On the back beach and the 
subsequent . repair of the for.edune ridge. Thus; the· beach 
and dunes have a natural 111eans by which 'they · adJust to 
storm surge so as to minimize its ·erosive potential. The 
dunes . are critically ·impqrtant to both ·hi.gh- and. lovv' profile 
isl.ands: as a sand supply to a.llow the beach to adjus~:during 

·storms .and as buffer.-s lh~t can dissipate· wave ·energy and 
eventually recover 0.r ·hecome reestablished; . Wher,e the: 
:dunes ate continuous and unbreached, they· act as ci last 
.defense .against storm:·surge, 

. There are several ·ways in which the dunes cilh be<;aine 
·breached. In areas where the foredunes have become 
weakened by cfevege·t~tion and deflation or where ·roads 
and paths have beeh ·cut -through the dua'es, an , easy 
pathway has been provided·for storm,sur'ge waters., Exami­
nation of aeri.al· photographs of Mustang lsland· reveals 

' that st.orm was hovers . have br.eached the · foredunes in 
several places. 

Active dunes and blowouts have been iriitiate.d in 
sever-al of these storm washOvers (pl .. 1 ). Many arec still 
active in the form of· large . unvegetatet;f sand -shee:ts th.at 
have migrated westward from the toredune: zone, This 
un.ve-getated sand is. not as effective as the . vegetated 
foredwnes in · blocki,ng ' storm surge because It is. e.asily 
eroded, and the low deflat.ion plain that is left ~hind as the 
activ.e sand migrates becomes a potentiahwastioverslte.; the 

· def!ation plain offers relativity little resiStahce' ,to storm 
· sur9EJ and is of a particul a.rly serious nature when it occurs 
in the foredune ridge. 

$taf)le ,blowouts are hurnmo¢ky, vegetated surfaces.that 
.are the remnants of active blowouts and deflation pJaiAs. 
These stable blowouts may become -reactivated i1 the 
.stabi.lizlng vegetation is destroyed. 

BtJ.Ck-island duhes on Mustang Island occur- along the 
margin ·of Cor.pu.s. Christi Bay and Laguna Madre and·offer 
flood protecti.on froml:)ay surges ~nd flo,ed runoff. 

Dlstribution of Dune Types 
To examine the beach-dune complex on Mustang ·lsland,. 

2.1 profiles were prepared at intervals of approximately 
· 5,000 feet between the . south jetty of Aransas Pass and 

Packery .Channel (fjg. 1). These profiles (fig, 2.4) were 
prepared from U.S. Geological .su_rvey 7, 1/2 minute quad· 
rangle topographic maps and were checked using 1974 

·' aerial photographs and' field observations. Tt:ie proflies 
indicate that, in addltron to t/:le varicttions in danes sh'own 

· alqng- .a transect' from .the Gulf t o the bay., Vc\tlatfon in the 
distribution of duh~ 'type.s is present along the- fen.gth of the 
isl·and . From Aransas P<1ss south ·:to a point, 2:..SOOfeet north 
of Beach Access Roact 1A (see profiles 1-3):~· the island.has a 
very wide beach, a series of coppice mounds. on ·the. back 
beach, a broad zone of .vegetated discontinuous foredunes, 
two foredune ridges with an intervening.broad- swale, and a 

. , .~' ' _,,, . 

. ' -r~. '") 
' . '...'~::: 

ge·ntly sioplng backdune ramp extel'iding t>ntclth~:·v~~~i~t~d:f · 
barrter flat. lhe two dune ridges are roughly".parall~f;!o'. 
each other and are at a slight .angl·~· to the shorel(iie,::...Jifj.ch .'· 
brings them closet to the beach s:but hward;'. At~ih~ .)1'0pth , 
end of the ' island (profile -1:).i th~ fi(;$t,·,q~n~•,;:r.i~.~~J.s :'· 
1,500 feet from mean high tide, .leavrng a :'Wip~!:.'zj>it'e'.,g{ ·· . 
hummocky foredunes between the t~dge ·arrd 0tlMUG1W. At· ; ~ f• 
profile 3, . h.owever, the. first :dune ridge.:-is , otily·~4.00:teet : 

' . " . . • f"' .• 

from mean high tide. In this :area; the · dune:'rld~e "bec6ln.'es:. " 
more critical · ~s storm , protec.tioh for · the :1st$nd~'be~ause. >· 
there is less area ~tween tl:le ridge and-the'GUH ti'iefwt@h . · 
storm ener-gy can be dissipated. Thus; the dllne;ffdge ·'.will 
recelve a. stronger storm surge ·than .the ;rid~e'ttar,tb~,r ~Q,tft.e' 
north. . ·. ·. , 

At a paint 2 ;600 fe.et north ' of Access BO:aiL11A~~;thJ~ · ·. 
second dune r-idge has been washed·baokove(P.arl{.:p~.~~fS$ . 
and. does not continue down the .island.>s'Qutf;' of t lij\;pe'ifft; . 
There are -tW.o· lacations on the ·J:sland wnete-; a.h' IS.P'.l~ie-~ ';" 
second· dune ridge ti·oes occur; howeverrThe;~fi tsf~'l:te~~l~ ;al . 
profile statioh 5, wh'ere the copp1Ce mouf}:ds:. ,~r\ci;·\hom· 
mocky foredunes have coalesced to ;form a:·seconp Jidge . 
seaward df the fir.st continuaus du:ne :ridge. Th~:sec.ond' sf.ie~· · .. 
1,000 feet sauth of profile stcttJori lO, al~o ,, ej{hipit~ a 
hummoclw second ridge landwar4 of :the .fi.tsf&ot1+irrt1!ll~S · 
dune ridge.. The·re . are several' pl ac.es Wher.e i ~ a'pp~ats .fro)Jl ,, 
the prqfiles that there are two dune r-idges, ~u,t tf1Efpi:O.fJfe 
merely transected a low area Withif'l. th&'·Cdf:ltit}Y:q u( qUne · 
ridge. (profHe-~ 9)' or. across.an is.ofated hufRmoc-~y.">.'fofetJ~ f\-e ·; ·"' 
seaward of. the continuous ridge (profile 4t.''.' }._~~·. . .. 

South of profile 3., the fi:rst .dUne. ·ridge i.s pa··r~u~t ·to t.ne·. --~~-... 
shoreline; but the : ht.1mmoc~y foredOnes !ihO ih~:c().ppice 
mounds occur" in a narrow :biin(f .between tl:ie ~a¢h\aQ'~fttie · ., . 
dune ridge, .!n map view, the Gl1lf side .df<th~ -Odge i~···a · 
straight line, but the b~ck side of the r.idge. f;las ·a~ ·~ne~~n. 
boundary with .the ,back. dune>-ramp..whlch·exte:n:di 'tnward .· • .. 
the bay: · This irregularity .is caused b~t' the 11ilm~r6u.s.' S'iri'afr~·~. 
washovers i!f1d blowouts that have:bre'atned 'the::f.id~ i.h tf'ie~ · 
past a.nd have·sioce becomeheatetl. · 

Profile 6, near a large active'hlowout, shows itte: :a.~-ei:\Ge 
of a prominent dune ridge and the hummocky. l'l;rtl.lr°e6f .t he 
foredunes. The· sand has become· devegetated·arid blbwn 
back across the island toward Pad< Road .53 'ln ~ oto.ad/ f.lat' 
sheet by onshore winds. 

Profi·le 7 transec' s an area ,w.f.lere. the fut~~llr.i~· rid.Ye 
became devegetated, dicsplaced tPWi!rd the bav·:-se,ver~I . . 
hundred feet, and revegetat~d •. 4eavlng; 11 ae'.f.i~:il'.c)h'i\ptamf i; . 

between it and the Gulf. Si rice tjiat ·t lr;ne; a lir1le; {tif'd9~pi'ce. ·,: · 
mounds tias developed in the :deflatton plane- ~tliVienAl'te ~ 
displaced ridge and the G1;1lf. . PrJ;>ffle S is.' ais:O,.::~cfo.s.s .a" 
blowout a·rea; the devegeme:d :samlfia~ blowrr,bat:,~ilfo ,~rk· 
Road 53, where it forms a steep avalanche f~c~~:at its mo.st ,· . . . ; . .. . ... . . . 
bayward extensfon. · ··· . ,, • · ·. · .· 

A large ~ast:rover. fan is located t ,a·ao~t'¢it~QQrtti ::.oL 
profHe 12 and ttie. fore-islan~ dunes hav:e beeiiJ:>i~~~~M'f,tat f 
this point. · · · i:< :,·" ', " 

South of Access R'o.ad '?.A (pr<ifi1~ · t2t , '.~li"ti:'fqre:rs1:11~¢:·{.:,· 
dunes are .more hummocky; a(l:d ,tne · cb11linu0.u~· r-1d4e·ci!»!iis~.' ., · 
distinct and more"irregular than to the ciorth,ih'i~ itr~gwlat·· . 
ridge attarns heights of 15 feet or' more :l)bovi siia :la~iiv\ . , :­
(profiles 16,. 18, 20), but active blowouts at:i)>•m.dft!; • .; . ; . 
numero1:1s between these high points. Bread wa.sbQ"\l.~r pl-a'iht'· :.. , . 
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Figure 24. Dune profiles of Mustang and north Padre Islands. 
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-.Mith numerous copp'Jce mouR<;ls are loc.ated O'!'l·•ttitnnotth ' 
and south sides .-of th~ Gulf.entrance to theAl~ti . pas~. These 
areas .a.Ppear as beaefi.. and coppice mounds: .on . pl ate 1.. 
Landward of the. •Aiashov.e.t plains .. are · -a<rtlve; durie/ and 
·blowocit Helds, Proftla: 14··tr.ahs .. eets. ttf~ w'a$h"0~e:r: .plam arid . 
.blowout field· south.,of the: fish pass., T'h!s,::ar-e.a beqoftle:s 
flooded during. stqfm.s, and,, the cof>p.ice .rrrouf!lds· are"' 
des'trQ\f,ed. Be.tweef'.I $.tf:frms1 the.y build ~aolfob!Jt s-afb~Vater · 

. ft()otling limits the giiowth .of vegetatfon on ;the• .. wasl)over 
pla:in and the blowouHield~ · 

Col-pus. Christi Pass (pt0flle 17) ar.id New:p¢rti"PilSS 
(proflle 19) are broa'd .dut'lele.ss .washov-el"'ch<(hriels flanked 
by deflation ,plains. :Ther:e . are. however; welL deveJa:ped 
fore-.island dunes betW~n- the Passes (pri;)files .. !1::$,-.29; :21 ) .. · 

'Fr~m Packery Ghantt~! s~Uth to tM Nueces Counw· Une, 
t;he . fO're4sland dun'es have · been br-ea.ch~d by, ·nl<l.mer.ous 
washtlvers and: several extensive· blowouts: The foreci\,ines 
offer local· protectroi4 from ,storm fl oodi n,g, bu~- bec~us'e of 
their :dlsoontinuo.us nature, anf subject to ston.11 breact:iJng., 

· CONSTRAINT$·'0N•:OUNE DEVELOPMENT 
• ' • •• 't • • 

' ' . ..... ~~~:,;: ... , .... .:. ·, -... • 

Ta~. 7 SWhbillty o! duo• ';t~?~~\~;y 
(l,and ose designations·afterWallaee· an~ ~othe'~s;":l ·; r _':'{;';:. · .· ~ ':/ · 

I . f.,:• • .;. • • ._' .. ' .. ·: ,·' '.,~-;~;;..,'.{:1;:, •·: ~~(, .. ~. • ./,./.• 

:ttnvironmllfl't. » · '-;' 
· . ;··. · 

For.E!bea<ffi · >f'> 

& b'lj(beach +. o' 
COpP,ice molindh :."" , :,. i< 

Hu'mme<;~Y' foreduoes:• . + ~ 
· (dlsl':o;tit~riu-04s > ,(. .. 

Fi.rst fored~rie ridge · :+. x x. . 
Swale .be't W:fitl'nidune fidll.ec · +. · o o 
secon'cl for~d'ui\11 J idgi( -1-r i .. 0 . " ' k 

, .Badk .q\Ji:IEH~mp' . + · , · +i ; ·' o 
:~; ~ =· · -,: .,, . + 

not be c;!WelC;iped ·~o.ause pf ,ha,~ar.ds ·th~t 
.f)rop'etty. ;lls ;weil a~. <!lii)'llJe~:Q-ustt'.' iiiterf~(e'\\i~t 
p,r~esses .acti!/e< on i fle;.•isJ'and;· .··. ,. .. · "· · ,,,:· 1: 

P·R ·• Pas;ive '.i:t11~reaitfoh :.-.r~pres.-Etnt$:~J::ti&1fJes regpiff 
. ·exettlort' antf/or rninor''i'm~~ctz:~fo 'tli~ "" ., , 

·eX.~rti\::i1e~ viia.ft<.ii9/-f)'ii'.th~ri11~ ~nd *~'Vctt 
.AR· ~ Ai::\iv~ Reiit~atic:in{. t~p,resei'its a,ctiliiti.~s · r 

. :n.ig'h fe-wts1·bt ex11ftian:-.al'.ldtef '-at· 
. ;., G?edj~!ri.ties€'t&.r-_':e~a~ple.1 ~9hhlo!:I, ~(>qr.,~s"<: . ·. 
01· . De\iel.91>.meot Deh~iJ.t , 1 :· f$P,r.e'~e,rifsdnw : .Ii .' ,m(nt:' . :.' · 

;do:<f a ia~.- nom~· .. . ~f P.;?s)lt;j~~~~:Yntt·~~ea:,:rhj~';i~et~~~·:.~~xr-· . 
.spaced•sin,gt·e.'family hQl.l.s'fi!S.' ' ' ' · .. , · · .J'·-';·•·""0:: :. ·,; 

D~ " .D~V'efopro·erit P~Mfty.·~: rhodefote;to<h{IJh .J;lens(t·k~dj\W~iii~~·~'<~/: 
,,an~ "a,i.hi.gl{ nom:~r·, ol p_e~.pJ'e per. ur.iii: 'ate. · ' ' 'jil~;~ ... , · 
. iPsti.tutfonal develo?i:ne.o~s ·(yilt~ge. f.0.~i)i~ -~jk1 , "· 

sch,m;ils{ li$Well' a$. ;teside~ti~l ."d1?.Yelopmetitl!~ tJ.t.m , 
.and',~ti~rti:ril!ii:t por:i{pl~xesJ; .. ·· " ... · , ';> .. , . -:. > : . 

i .. naHi~; ~patii_s,.,. tit- !tl(t~i.\s~~ .pq(lest.t.la11~::;1fue1?}~!li~utat. ,,. . 
trSf.lsPof.tati.on.. , ;· ,,-. .':. · · :. ::..~~~·.; · :. ·:~·:. ;, ·. ·r··:··· 

There are three irrtportaht intem.iJ~_ted sets of Ja~tors to 
.consideF in determiriing dutte· qriticality, :The firS.fJ s-: .. the 
type ,of island lmdet .. consideration . . As p(!J,y;loUsty< i:oen ~ 
tioned, high- and low¥rofjfe: islan:ds r.esp.c:lf!(:'l•dilfefentty ~o ·· 
the. ,forces of storm,W$1tet; ·the types Qf dut;l,eqn:ese'~tJmd 
th~lr respon.se to stqr:rns dictate general .. guid~l.in~s\for tile 
type· of development that c.~tY-occur~-based· orMhe·;e~ten.t. of · 
wa~hover and f.loodJ.~g :.that can be expecfe:ci-. ,Si:lcC>ndly, 
mor.e . detaited site·s'Pedifh: Jnfortni'ttion ean b'e .based ;Ofl: the· 
individual dune types pre.sent .. DiffEidmt Wt>es 'Of dunes 
ser.,ve diffel'.ent ·fuMtio.ns · in . protecHniJ . . re$ldentrlil and 
c9mmetcial developments, as well as1 .the nll'.tt;1tal er;t.vfrOi'.1-
ment, from storm$:! ihi rdly' dune· character,lsth~S' -such ·. as 
continuity and_ or-if!otatioll;, height, raro:oun't of: ~vege;tadon 
(dei;iree· of stabi I izatiOn) and:-I ocation With respect to . the 
qulf;' washover passe$,.. blowolit, and po;pulation' centers ar.e 
important considerations. · 

+. Suit.able~ o • PoSsible'probil!m:s/ *":d:Jnde'slriibi~/:; ;, · .... 
-- ..... ______ 4-~-+-~.~-~~·~.;;...:-:- :...-;~~·..:~~-7..;.':-·~ .. ~f~ . .f;~-:J ~f.1~i;' 

, , ; ";;~;:,.,,,&t< :)•'/·', Y, \ 

;f ype of'1$;iand 
Mustan!1 and north" Padre· ·Islands aw retatively stable, 

san'd•i:'ioh high-profH·~· is'l.ands lo~:ted· arr a -sand•ffoh ·PMi:sto· · 
cene strandplain in·,.t h'e vi~inity of presento;c;tay ldri;gshore­
drifi ·oon1tergence atong ·the TeX<jS coast. The.re ·d s .an 
·adequate supply of .sand ta ·bulld high cont.iM\;l'ous :i:h:mes, 
iow, hµmmooky .discontinu0i:ls dunes;'and coppic;e .m~tids. 
There is also :su.fffoient ·r»aintall t~ aHow ve~etafrorr-to19row 
.and stabilize the d1:1:nes. ~nsequantly, these:· duA.e systems 
are a·rnong the best found anywt:rere along theTe:XilS' COCISt. 
The shoreline of. Mustang Island· is relatively . st~.ble corn· 
pared to other segments of th'e coast; alttiipli.gh the.J~hmd 
ha$ been flood!ilci by recent .storrliS., roClior Wa$h9~ers; are 
.confin:ed to the Corpu.s .Chds~l · Nevy;port '• ·PaekerY,/charmel 
complex. • 

tion, .Ct) :p-,assive ·rec;r~ati:on, -.(3)'. actille . t_.a¢'r~at:i<1.fl%:t(,,}:Jt:>Y{ ·< 
deveiqpm:eni; .. c;Jensi:fy, , (5):·,lli.i,gh d~y~l011nieri'.~1'.lil~!,\'.sr~~-·~l.lip°d . ,,. · 
( 6.) ttaffle. i'outihg ~wan ad.e-·;·anct.'.e.th~isy-< 197) ~~k~~i.fi~~-eri'ii);,;:.' ;·' 
ronment 'is : r.ated · ~$c .und~sir·i!bt~;;a·p0~s~~~e'.pt&pl~'li!::lir;~:a~~r; 
sui.tabl'e f.or:-·each .,!;)f 'the:se J·alid tises b.asi;Jd.roJ,.11.i}:p'!)letl:t~J; 
hazard~ .t<'Hif:e -and pro.petty ·.as Ylefl. as.-p~sj~f~jji\f~,f.~t,~ff.ef ::,,, ·· 
wi~h the natural systems: 1 of ·:.tl\e ~. islanil::~; ,,, · · :. n.§.(; .. · ·; 
pres-en:ted "ls ~011servati\le;:.ar-i.Q';- rn :re.at .i.t.y ,. ip@0su;j( .. . ~:ZofO, ''.. 
each dune wpe . for ·d1i~ , actlilitie~ .:'Cil:es¢ri~d:iis;1:~ffo1.fi~o~c;hty,·~ , .. ·. 
.si·tfi,specifiC charactEi-ris-tics·. of t.1Je··.d~tl~$(Ji>tri:rl9; ' &t~d: :'' 
(Se& the.-f~n9wiQg :<;j}st1;1_s$iQf.) .op:i~l.:lp~· <ihctt~~ . . . Ji.· ... · •• . 

· The foire~bea'!ilh :a1::u:i:· ba,.c~beatn· af~ai i~~'. $11ft~t;>ie/~'t'i'f). · · 
cor,rser\latl_on. ·and, ·:P~~siv~ · reci~atlog: '.6nfy. ... ;At}fi.~!fd ~~-nie.~-.. ,,~'.;; 
tures in t.hisar.ea''C\t~~ ;siiJt?.i.ee1Mo. d~st.0:1_~tj~'.~J~y ·~~~rr;:q;Jr:i~f ~- ;-:_; . 
storms (!yl9non; 1;9.!76.).. se.avvatls \ ma:v ;:;,~e.c{. e : · hf< .:c·. 
be.cause sqlichstroctur~s en trurbe~,ch r}.~f!.~*f' ' . ,;, >. ' ' ' 

e~oha·nge :of sand: wt:tb the d:Unes1\buf::ttie'i~> 
bulkhead; i!T'th~ ·S.t,1 t.f z<)rt!J:?Qa;inst ~~kf1i4;~<it~~ . , ,,. . .. .. :< " 

Thies eonqeriitta:te:s'-. tM vya'\11k entir9y , on ~t.11~.z;: . ;1.r~fi\:,:~'n>~«· · , : 
front Q.f.>;:tl'.le. seaw~I ~ and the::r.api,d ':bae·k·:tiush~ ~W~Jf!t i~r.t;ief:~:-x::. : .. 
the beacn· sacr.d :off shot.~;· Th~r~~ is'·~'Q .,~r,qa~dJ~~~'~ij;,~~~Wtii~~;-.i/' - ·. 

f"~·· . • .• ., ,• ,. • ••• "'.,.·,~t·'·" · . ; ~:.-·· . ;-. ; :•.'.';. _ ,.·1: . 1.· . ' 
Ou ne Types st0rm .. waves; e:an dissipa~ec'thei r. ener.gv.i ·lf.n:~.~q,r.-es.eN;a~~i'.!ti" ·.: ; ,, ·. 

A.·thart summarlzli:ig the devel.opmeMal'· s .. t4ltabil~~ «>f · · supply~Jor toe b'.ea~h ;· Th~ ~:UciS. Altiiiv Gorps\:6:ff¥iil'Sioe-~ljs ;,.,.< 
the various dune en:v.ironme11ts is ptesented ir:t t:Abte.7; Each , (t.97.1 bl h.ils .stl:itl!d, that.altnbug!l ''.seawall~~ri,la.,'¥.Pu' ' ·· fui~:). :_ 
of ,. the environments has ~en evaluated ai;:cord)ng. to.its upland, theV do;f1<H t)_Q.ld 0.l' 'P~bte~~tl:1El;b8ca¢t'\;¥.ifi ifii{~t~/~:;: 
suiita6ility .for six land uses: ( 1) •conser~ati.Pn al'.ld-J>'re.serv.a- '.greate.st asset.of shore(ront prijperty;" •-~ · i'.«<~~ ... "'/~:;:::1 ·~ · .. 

· .. . ,~'.. :~ ·':i~f:. E;·_:f:,:,~.~~~-~'.':. . 
/ ; '· ... 

. ,. : .. :.~· ; : -"" - ·~ ..... . 
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The back·beCJch coppice mounds and the hummocky 
foredunes are su,itable only for conservati·on because of the 
importance of maintaining a supply of s·and lletween the 
beach and the du'ne ri.dge. These are critical dunes · and 
should not be d{'sturbed. Pedestrian and . vehicular. traffic· 
should be restrieted from· this area to alJow tha vegetation 
to. grow and,'trap · sanp .• b lowing .off the,· beach. If it is 
nec11ssary for pe.d~strian traffic to cross tl)e· coppice mounds 

· or hummocky foreclunes, el:~vated. boardwalks should be 
bui.lt so that ' dtme grass and· small d1,1nes wil.1 not be 
destroy.ad. 

The first dune ridge is also critical because it protects the 
back-is.land area fr-om bein.g washed.over by m0-st-storms. It 
mav also serv(! as an additional sand supply fo r . beach 
adjustments during storms. Pedestrian and vehi.cular traffic 
should be re:stri.c:ted. frorp c(ossing the dun~ ridge because. 
such activ1t.ies m~Y:;cJestroy dune .grass and ioiti.a.te blowouts 
which can .wea'.Ren the ridge. The first · dune ridge is 
parti·cularly i::riti-cal so.uth ef B(lach Access: Road 1 A. whe~e 
it is ,the only t)dge pr..es'iiint, and is closer t o the Gulf than 
either ridge to ttw. rfo,rth. 

The criticallty of a second.dun·e r.idge (vy,here 'it occurs) is 
partly determined by the condition of the fitst ridge. In 
areas where the first ri.dge is iow or has been weal«!ned by 
blowouts or washovers; the' second .ridge becomes more 
critical than in areas where· the first ridge is high . an.d 
unbreached. In · either case,. 'the density . of developed 
facilities shoyld .be kept a.ta ·minimum. 

The swale between the two ridges (where it·o.ccurs) is a 
hazardous area to .. develop ~cause it is susceptible to 
flooding and water may pond in the low area. after even 
rninor storms,. El,ev:l!te.d structures are adv.isable, 

The most advisable area to develop w ith respect to the 
safety of life. and pr0perty as well as preservati on of the 
island's nat1Jr.al systems is the back.dune ramp and vege· 
tated barrier 11at. The ge.ntly bayward sloping ramp is 
elevated abov.e tpe vegetated barrier flat and i:s relatively 
protected from bayside flobding~ The ramP' is ·l·andward of 
the tore-island dO·hes .and is therefore protected from most 
dire.ct sto·r.m,surge action. ff the vegetation is ·not destroyed, 
t t)e ramp is stabl~, ·Passage to :and from the beach can best 
be accomplished by e.lev~ted. walkways over the dunes. 

Canstr'ueti,on in dune breaches shoul.d be: ·avoided be· 
cause they beooryie potential wash over sites. T~e wash over 
vulnerability .of·,·the . br-each is a function of .its elevation 
above sea level and the distance of th'e. breached dunes from 
the Gul·f, 

·Dune Characteri,stics 
The last .step in determining dune criti.cality is to 

consider the site~specific characteristics of each of.the 'Clune 
types previousfy di.s.cussed. 

Dune cori:tin'tlitv 1.s. an lmportantoharacteristi.c bEicause a 
~Qhtinuous . ridge. :'of dunes protects back-island areas from 
hurdcane surge ' .and washover more eftectivel.y -than do 
discontinu;ous dunes. The best protection is: offered by a 
combination ,c)f.i:J high, continuou~ dune ridge with d iscon· 
tinuous dunes seawa-rd. If they. are extensive ettbllgh., these 
discontinuous hummocky foredunes can dissipate storm 
surge before it reaches the continue.us dune ridge. 

Dunes or-iertted with their long axis parallel to the 
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. . . 
sho.reli·ne are m.ost etfective·fn blocking;high :~tpnn:wa~fs 

and she~tering.b:ack clune·areas .from~ higll·wtndr,n.~tu:is .w~th · 
t heir. long a:>ds· perpendicular to the shore; cpllld~aC.tu;:iUy. 
funnel ·Storm surge .into interdune areas: . . ... : " .. 

Dune height arid W:idth ar:e .. also ifapor-ta:Ot.A:haraci 
teristics. $tu dies ·by ;the . Cofps of Engi·ne~ts'· :if.ldi.e~ie. that­
hurricane surge rarely · exce:eds 15 feet,. :i{l(;}rtg, t.he · Tex·as 
coast . . High; witle -dunes are '-'tnuch more e.rite'ctive !is .storm 
protection than -are low, -.~arr.ow dunes:;:· · ··· ., · 

The amount of vegetative cover .. is anothef :. f:cicJtQr to 
consider .. Surf.ace vegetatiot.l acts as: a baffle to 'trap' blOwi~g 
sand and the· extensive . uAde'f\ground ·root iv.shims of dune 
gr-asses · act ·as bi riding . agents to retard the rrtov.ement of 
leose.sand exposed to erosion by wind amd water. 

Tliere has been some debate as· to w.heth~r vegetated" 
dunes arf! more critical tha11 .nonv:egetafed qu~e~ when, in 
fact, · they both ser.ve an ir:nportarit t.unc~ion: There are 
shoreline segmehts . wher.e the· only .dunes present are 
unvegetated blowout dunes and' Here they beoorne• ctitlc:al 
to the areas behind .them~.· B'oth v.egetated . anchdevegetated 
duAes are· important,. · althougt:t ~egetated d4n~.s ·ar,e more. 
desirable as storm protection: becau~e of·tneirstabifitl,' . · 

The deflation flat le.ft by mig~ating :cianes. r:r,iav be a 
potential' washover .site. Deve@tated ' areas rna/"·fle · more. 
desirable for the lo.cation of de·veloped • fadHtreS' th'at 
otherwise would require the 'leveling of vegetated dune·s. 
This is particularly · . true. if the developer initi';:ftE!$ · a 
dune-stabilization prbgram in a.deve.getated .. area; 

Location with . respect to the· Gulf ls ' impQrtant '~ca1:1se 
dunes farther back ·"from the water :ilre· ooner.ally'· less 
vulnerable to s:torm attack than those that ;are» cl6ser:. The 
increased distance from the ,Gulf also affords a1greater.are:a 
for wave and current di-$sipation before ·st0rrti wattfr.S reach -. 
the dune ridge. On Mustai:lg l.5land1'the foredon~s; :jl:ls'U.0uth 
of the jetty at Aransas Pass are farther' back ·fr:o.m :the .Gul·f 
than those to the south and.ar-e there.fore l es~·: cr•iticat: 

Dunes l.ocated near washover pasS·es ~·re very .likely to.b0' 
leveled during storms and high tides. ~xam~les are the· 
coppice du.nes bord~ring Corpus · Chdsti, N~wport~ and 
i:>ackery Channels and the fish pass. ~. 

Ordinal Rankin.g o.f Dunes, ;. 
Conclusions concerning dune. critlc~Jity must be' .based 

not only on the type. of island,. type· .of.dun.~s, and:.dune 
characteristics; but also . on the functi&n thaf :tlie .. dwnes· . 
serve; To state that continuous dunes ar:e. mbre.criticaLtha:il 
discontinuous dunes is misleading beoaµse. :e~ch serves a 
different flmcti.on; if .onlv. dis¢ontlnuous ,cl.un.es<are preseht~ 
they become most critical. 

A ranking of d1.;1rie criticality based on .'tfle· r61e thc:it each 
type plays in conjunctfon with ·other · d~ne'. types is as 
follows: 

1. High vegetated continuous fcire,istandduf,ie ridges:-. 
2. High unvegetated continuous tore.•isl.ar.id.dl'.lrle ridges. 
3. High vegetated discontinuous fore~isHmd dur:fe.s. 
4. High unve.9¢ta.ted dis:contiriuous fore-tsland d:4nes . . 
5.·8. same as points 1 to 4, but tow.elevation (<'1'.0· feet) . . 
9. · Vegetated coppice'.mounds. · · · 

10. Vegetated coppice mounds occurring se!lwilrd ·of 
continuous fore •isrand . dunes or: d i:scdnti·nUous fore·: 
dunes. 



1 l. Sp~rsely vegeta~ed coppice. mounds. 
· 12. Sparsely vegetated sand flats. 
13. - Unvegetated sand flats; 

This ranki11g will ·vary according to l'OCat'ion on t/1e coast 
and ;the spec(fic co~Aditiohs that prevail at !'lnY particular 
time and place. Thuankih.g is most applicable to Mustang 
Island; It should h~ apparent that dunes ·ofter the ·best 
storm protection . where. there is mote than on:e dun~ tYPe . 
present and are .most critic.al when· one ·type occurs: alone. 

PUBLIC BEACH ACCESS AND DUNE Sl"ABILITY 

Unique political and social conditions ·in . Texas permit 
pr.actically unlimited access to much of the Gulf shoreline. 
.Atthough access to< the· Gulf beaches is controlled, the 
traffic up and down the 'beach is not controlled ex·cept by 
speed limits and . c.ertain restrictions on driving along the 
"wet" beach. In Texas, increased demands .for recreation 
.p.artialiy translate to increased beach traffic. . · 

In the preceding di.scussion the function and importance 
of the fore·island dunes in :geological ptot'le.sses and natural 
hazar ds have been .emphasized. Equally important is an 
uni;lef;standing of al~erations i.n the natural beach-dune 
system as a result of increased use of the beach, especially 
in the vicinity of the· fore·isl·and dunes. Unfortunately., little 
has been .done to prevent adver.se effects of beach mainte­
nance , and vehicular traffic: perhaps thi.s neglect may be 
attributed to the lack of published data on the .subject. The 
barrier islands, in particular the beach an.d fored'unes, have 
experienced a gradual transition from nea'i'ly oppq.site 
el(tremes in degrtie of use. During the . past 40 year'.s, beach 
traffic· and l;>e~ch . .maintenance has increased frqm only 
occasional occurrences with no adverse effect t.o praotically 
continuous. use and maintenance with p9ssible unforeseen 
impact on dune stablHtv; 
· 'The Gulf beaches in and immediately .adjacent to the 

study area provide a- speetrum of natural and hu'manly 
altered condi,tions. · Beach ·grading does· not o.ccur on San 
Jose Island, and beach traffic is limited to (jaily recon­
naissance and those few trips essential for ranch oper.ation. 
Because such limited traffic is generally co~fined to the 
"wet" beach, there is no observed effect on the back beach 
or dunes: The other end member is represented by the 
study area, Mustang and north Padre Islands. Along this 
~eg01ent of the co!'lst, Qeach grading occurs in park areas, 
and driving on the back beach is not only p~rmined but is 
also encouraged to avoid possible conflict be.tween beach 
.traffic and beach recr~ation. An, intermediate ~tate; exists on 
north Padre Island/ in which a segment of Padre Island 
National Seashore has been closed to beach traffic since 
196.8. Prior to acquisition by the Natiqnal Par!.< Servi.c;e, this. 
segment o·f the bec;i.ch supported tra.ffic nea.rly equal to that 
in the study area. 

From field obser\iations 'and beach profile.s it is apparent 
that ·grading and vehicular traffic along the blick beach 
pr1:tvent the formation' of coppice mounds arld thus· elimi­
nate the sparse vegetation (fig. 25). The exclusion of sand 
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Figure 25. Beach .profiles illustrating·dHferences ii:! b8·iich widt.h·ari(j: 
position of 'the vege·tation line .in arria.s of vehhiular an·d;.9~l11/~~lcul·ar-
traffic.. ... "· .. ·: · 

' ' 

accumuli'!tion and concomitani .decreases : ii:i r .J.)a(;;k·b~ach · .. 
· etev<ltion P,ermit the erosi~n of .the for.e.·ist~:r:fd ;'d~n~ b•;( 

lower storm·surge. elevations,. Furthetrnor!l; .a ' qi.v.~"('i ~torqi ·, 
will probably Jnflict greater dam.age on the ciul'ies ·bed:use: ' 
of the increased erosion anticipated a~ a ' t.eslift d(,tl'l~ '., • 
elimination of the reserve of sand. · . ,, ·. ~:,, ., :,,: 

At the. present,. ,beach gradihg In the,· st~p~;~~Tctl!'t- . ls ". 
infrequent and is limited to removal of natural :acc'l:tIT\ti1a,. · 
tions of seaweed (Sar.gassu_ml and o~h.er debrl·~ :t~llt~ w;.isli.'. 
ashore frorn the Gulf: The sand .~.nd del:;lris sci.ii.~·d.,;from '.tti.e . . ~ - . . ·~:. ·~ : •. : ,. . ' .~ ... • 
beach 1s usually placed in front of the dunes· or 1,n washove.t · 
areas. Such activities have the same genei;a·i·'· effect'.· a's · 
vehicular traffic with the exception· t~ai·· ~~.b$;ta~tfai· .. 
vol'um~ of sand 11re redistr-ibut!e~ on the: ~P~h, .R{{rhaps 
some of tlie post-Carla dune developryitl'ntand ~CGl'.):.rnul~tion 
of.sand attributed to snow fences and natural apci:JO'\Ulatloo . 
are partially the reflection o(be·ach mainten<lnce,\: '. ~ '..) ,:: 

The heaviest bea~h ttaffic iscoo·centr.ate~'.:n;e~ri;the: b~~~k 
in slope between the back beach ah~ the d.uo-~s~/fher'etoii:t~ . · 
beach traffic coutd cont rot to some. ·extentrt~!::·J:iositlo~ of . 
the ·dunes ano the v·egetaiion :tine·. Fci~ ex;;itnijle•; 'if'thll'.duhef· · 
were · erodeC:l PY a major hvrric_{lne-, .l:ieacn,;tr:~ffl~r;!bll.byvih~ · > · 
the storm could prevent the ·rep'overy Of•'.'fue::!jl ijnes ,;~l'ld ,, 
natufat· seaward advance tt:iat norfoaitv folfo~s:''i~:{ha1-ieas~ •. -

, , • _ .. ,· , .... _ -(,<, ~ •;;. ' ., • 

the f>ea_c~ tr~!fic .wou{~ artificially m<1int<!jr'i1~~~-,~~r~.s·'<lr:i~ '>. 
vegeta't1on l11:ie in a more landward pd'$'1t(an~,JGu.tfstd~ ·< 
camping· also occurs near 'he break i~ slcl:p~ s~~w~f,d .6H6( · .. 
dun'es and, as !'! .result, pe(:festriaii· Vaffi¢ )>n'~tv~raune~·:-i5'. 
i ncreasetl. The . il<>S'sl·bte ·I otlg-term e:tt~ct.s . o~'i~,ii~~~~~ ~be~e!J. ' ·• 
use remain questiQnable. . · · 'i;j;·,,~\·'t, ~,,· "': \ 
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SUMMARY 

Mustang ar.ic:t· fl()r-th Padre Islands ar.fl barrier isl~nds 
located afong,the central Gulf coast Of Tex~s: in the area of 
the coastal ben<f,; Island eAvironments are .part Qf :a dynamic 
svs:tem and are suseeptible .. to· chanye over r.etatfvely short 
periods of tift.ie,a·s ':t.lie island·.r-e·sponds to a varietY of natural 
pr.0ce$ses ·inch,fdiJ1g ·eolian ·activity, hurricanes:· and tropical 
storms, wave-s 'and longsho.re ct:1mmts, tidal currents, subsi· 
dence, and se~·l'evei rise. . . 

Sixteen I.and and wa~er resources units, were delineated 
and mapped and each described in terms of a general 
def.inition., pl:wsital characteristics, active proce~es, typical 
vegetation and/or anirfials, .and importance and/or special 
concerns. 

The ve.gr;itated· barrier flat is the most extensive land and 
water resou.rce unit, compri.s.ing about 27 percent of the 
mapped are'a. Two other· l.mits with wide areal distribution 
are marine grassflats and subaerial· spoil and made land. 
These units· make up about 19. -and 12 percer'lt of the area, 
respectively. Other . teS.ource units. are less. extensive but 
several such as the fore1lslantl dun.es, storm-wastro.ver areas, 
and·~alt marshes arehigh.ly significant. island features·. 

Historical ch~nges. in ·naiural environments, G1Jlf and bay 
shorelines and ·'the Gulf vii;getation llne, were· determined 
using historical monitoring techniques which involve precise 
cartographic co.rnparlson ahd analysis of chronologfC·Cl:lilrts, 
maps, and photographs. 

Historical monitori ng revealed that significant changes 
occur.red in ·natural env.ironments on M\.lstang and north 
Pac.Ire Islands d~ring · .an approximate. 36·year ~riod 
(1938-1974). Changes include (1) a reduction ln ' the area 
occupied by ·eolian landforms. as. a result of the. g-radual 
stabilization t>f these <Breas by vegetation, (2). the spreiid of 
subaq1:,1eous grassfl~ts int:o former areas of Wir\Ghtidal flats 
or ihto areas of s1,1baq1.1equs sand' shoats occurring in 
w;;ishover areas., and' {3)· Bf.I increase in the area occupied by 
spoil ~nd .rnade :land particularly in the nbrth Padre ls·land 
area. 

Historical rnonrtQring of Gulf and bay shorel'ines indi· 
cates th.at net shor:elitie cl)anges over approximately· the .. 

,.. ~.' f~i . '._• .;. ;. 

past 100 years are predominao'tly erqsloFiak;O~~~:);>o.l~ts· 
monitoteq along · me. Gulf · shoreline, <;, ~itt~~e~(>Siofr ' 11\(as , 
recorded .at 18 po.in ts,'' wherea,.S' .. pet:accre'tiQ.n ~w·as:- n:.~orded ·· · 
at only · 4. ·A't ·· .. mos'f ::i;iol'nts1:. the~ n:eY · rat~,(bt~'-Oh'ii'O·~:~was 
relatively low, l·ess ;thah;··a fe.et #er year.~ but:Csl:lE)rt-te·rnf" 
changes occurred ·at;ttiucli higher rate~ wper.~;ttje ~~h'0relirte, 
experienced both ·liccfElti00 and erosion. A:dii.tu't·b.ittOi:fact'Js' 
the etositmal tren·d in· the Gttlf shoreline :~st~bHs~ei:kafter . 
1958 conti'nued until t974 and i.s probal;!lY:stiU:·oi:ier:aiive:. , 

Bay shoreiines.:- w'ere. rporiiipreq ·aiong tW.o' ::itj;aioi: seg- · 
ments of Mustang Island. Net hi:storic'• cf;ian.ge$ (f8()7 to · 
1974) at 1'9 lllonitorlng points' va.rie(:t, . with{ '1. 1 .~ p61nt~. 
exper'iencing net erd$it>'n, -1 poin:tS net a.cc~~i·o~:_.:,and <;me. · 
pqint no change. , More rec~nt , trends/ 1"958 to 1914, 
indicate all but 1 point were experi~ncing'ero~}~ntJl\e data 
indicate that bay shore I ine erosion will ptot::>ably ,pontim!e. 
at many of these points, ·' · . · · •.. :'. ' '· 

Changes in the p.osition of the. vijgefa~iO'O.liriif 1ttong 't hif 
Gulf shoreline, monitored from aerial phot:O:gr~~flNaltglrig; 
in date from 1937 to · 1974 l ndieate m~·t •ac<:retiQn (e·n· 
cr.oachment toward ·Gulf shG>r.fl!line') on M~st~d:9 an(:! north 
Padre Islands· at all monjtor-ing. points eX'cept; one which•· 
experienced net re.neat: In gener,;il,'the : l6ng·f~rf-r1 ch~.ng'e fn 
position ~f the .vegetation line is ·sirni!a~. td~ that· ot tl:le . 
shoreline, Short-term changes in positioh~~).f'the veg'etat'ion · • · 
line, however, reflect tlfr'natlo condi'l'.ions :ind. ~ t~.~e ·p\aC'e· 
independent of shorel'ine cha·r:iges. 

Fore-island dunes were st>udi~tl in;mer.0idetail:.,t{1.an ... qther ' 
barriet-island resources because of tfleir,'Sigr:Mibant 1r,qte in 
providin-g protection fo.r back .'rsland'areti.s a~td' t~e· rirlalnla)~d · · · 
frem the full force -of storm, S'l.!rge,;· 'Wav~ act.ton, . a'nd. ' 
flooding. Objectives of the ·dlloe study wer!J.·to"revJe~•Nf:\e 
factors that ate . cirltig.al t~ .the. maintenal'.l<;e;,of.p~o:te,~tive ' 
dunes along cea.stal barrier ·Island, to .. ~escHbe -.th:e-Vi!rfous:' 
duAe types· on Mustang and north Padre l~I ari.tls;1toic<5'nsh:i.e~ 
their -function in responding to~·s·totms, "ahd1o: desc.ti6e«tf:le ' 
relative importance •.of each' type in prbtectitig .t:iotl'\ :the:. 
natural coastal system an'd marl~'S barrier·1slar.id'.d~lielopA'\.ent 
within that 'system . 
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APPENDIX A 

HISTORICAL SHORELINE MONITORING 
GENERAL METHODS AND PROCEDURES USED BY THE 

BUREAU OF ECONOMIC GEOLOGY 

Definition 
Historical shoreline monitoring is the documentation of direc­

tion and magnitude of shoreline change throug!'l specific time 
periods using accurate vintage cherts, maps, and aerial photographs. 

Sources of Data 
Basic data used to determine changes in shoreline position are 

near-vertical aerial photographs and m6saics and topographic charts. 
Accurate topographic charts dating from 1850, available through 
the Department of Commerce, National Oceanic and Atmospheric 
Administration (NOAA), were mapped by the U.S. Coast Survey 
using plane-table procedures. Reproductions of originals are used to 
establish shoreline position (mean high water) before the early 
1930's. Aerial photography supplemented and later repl;iced re­
gional topographic mosaics representing a diversity of scales and 
vintages. These photographs show shoreline position based on the 
sediment-water interface ·at the t1me the photographs were taken. 

Procedure 
The key to comparison of various data ncieded to monitor 

shoreline variations is agreement in scale and adjustment of the data 
to tl'le projection of 1he selected map base; U.S. Geological Survey 
7.5-minute quadrangle topographic maps (1 :24,000 or 1 inch • 
2,000 feet) are used for this purpose. Topographic charts and ae·rial 
photographs are either enlarged or reduced to the precise scale of 
the topographic maps, Shorelines shown on topographic charts and 
sediment-water interface mapped directly on sequential aerial 
photographs are transferred from the topographic charts and aerial 
photographs onto the common base map mechanically with a 
reducing pantograph or optically with a Saltzman projector,. Lines 
transferred to the common ba~a map are compared directly, and 
measurements are made to quantify any changes in position with 
time. 

Factors Affecting Accuracy of Data 
Documentation of long-term changes from available records, 

referred to as historical m'onitoring, involves repetitive sequential 
mapping of shoreline position using coastal charts (topographic 
surveys) and aerial photographs. This Is in contrast to short-tilrm 
monitoring which employs beach profile measurements and/or the 
mapping of shoreline position on recent aerial photographs only. 
There are advantages and disadvantages inherent in both technique.s. 

Long-term historical monitoring reveals trends which provide the 
basis for projection of future changes, but the incorporation of 
coastal charts dating from the 1850's introduces some uncertaintY 

as to the precision of the data. In contrast, short-term monitoring 
can be extremely precise. However, the lnabilitY to recOQ11ize and 
differentiate long-term trends from short-term changes is a decided 
disadVantage. Short·tefm monitoring also requires a network of 
stationery. permanent markers which ere periodically reoccupied 
because they serve as a common point from which future beach 
profilas are made. Such a network of permanent markers and 
measurements has not been established along the Te.xas .qojlst, .an~ 
even if a network were enablished, it would take considerable ti,.Pe 
(20 to 30 years) before· sufficient.data were avall11ble for detilrt'nina• 
tion of long.term vend$'.' . . . ' ": ... 

Because the purpose of shoreline monitoring is :to tloturlient past 
changes in shoreline position and to provide basis for the.p'rojectlon 
of future changes, the method of long-term historical monitoring is 
preferred. 

Original Data 
Topographic surveys.-Soma inherent error probably exists in 

the original topographic surveys conducted by the U.S. Coast 
Survey I U.S. Coast and Geodetlc Survey, now called Natl~mal Ocean 
Survey I. Shalowltz (1964, p. 81 I states 

•.. the de9ree of .accuracy of the early suw.eys ,d~pends 
on many factors, among which are the purpose of thil suivey, 
the scale and date of· the survey, the standards 'fi)rf;~'urvey 
work then in use, the relative importance of;:t~'e arha 
surveyed, and the· <1bility and care which the individ\Jal 
surveyor brought to his task. 

Although it ls neither po'ssible nor practical to comment on all of 
these factors or to qJJantify the error they represent, generally the 
accuracy of a particular survey is related to its date; reeent surveys 
are more accurate than older surveys. Error can also be intfoduced 
by physical changes in material on which the original data appear. 
Distortions, such as scale changes from expansion and contraction 
of the base material, caused by reproduction and changes in 
atmospheric conditions, can be corrected by cartographic tecll· 
niques. Location of ·mean high water Is also subject ' to· error, 
Shalowitz (1964, p. 175) states " .•• location Qf the...high..wa~~ lln~ 
on tt)a early surveys 1$. within a maxilTIUll') erro~ Of. ~ Q~:n;iitters, an,d 
may possibly be much more accurate than this." · ,~'::' . ., 

Aerial photo!J(Bphs . .-Error Introduced by use of aefi al P,hb't()­
graphs is releted to variation in scale and resolution at.Id to 'optical 
aberrations. 

Use of aerial phot.ographs of various scales introduces variations 
In resolution with concomitant variations in mapping precision. The 
sediment-water interface can be mapped with greater pr.acislon on 
larger scale photographs, whereas the same boundary can be 
delineated with less precision on smaller scale phot(>gr~hs. Stated 
another way, the line delineating the sediment-water interface 
represents less horizontal distance on larger scale phQtog~{!'J)h'S. tt\an a 
line of equal width deli.neating the same boundarv. on s.r:tl~fl~r 5cale ., 
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Ptiotographs. Aerial ph'otograPhs _of a scale .Jess thao. thi!.t- (if the 
topographic basf! 'l')'faf!;iis~d fi;>r compilaiibn creat~·ary 11pded problem 
of impreci~ion b!;ica'Ose the mapped line ihcr.l;ia.se~ lh' ~i:dth wtJen a 
photo.Qfa!'lh i{e,.~raii;!d><>ptiC:aJihO'm.atch tile _shale ohhe b.!ls~ foal)', 
In· .c61:1tra$t, thif. 'l'llaPAed •I 1ne:"d4i'craases i fl vyipth . \Nbeh a p.hotograpl\ 
is::iiadueei:Foi:>'tiqtl\IV i'r.(ril'atch., die scaJe Qt . th.1d~ase rn~)i; .Fulitlier­
moia, .shorefrrhil mi;qh~i<lti11y ,adjus,ted):,iy: parttb1ir~ph 'methods 't'9 
match the sc;afe <of· the base. r,tlap , db :no"t -c:l'ianS)0" ih width. , 
Fortunately, Pl'.rC:!,t~iJtaP.hs., Wi~h it scale eqyal -~o· ti};'l~rger thah the 
tOPOQi'ap~lC: rfiap;1)ii.i~ 'oa!1 :QeneraHY..tie otilj'Zed. _' ' ' ' :: . 

Opti'cal . al;lerr11t~on: :caui;es the i'nargi r\s .of pbotogra,phs to be 
somewhat distotteq:Jind shbtelit:tes h!lippe'd ·onYph9togtaplllic margi'ns 
may ~ a souri\e: :of :error' :.;~ det:errnlrting sh'orefil"ie: position. 
However, only •.the! eifotr~I poriion ~t the -photQgrai)h:~ .~l'e' u~~d ·lor 
m!IPpin,g pi.t q:>n$~~. anq di$tamie.s, betWflf!h· fixe.d; 'poi!'il~ ,:are a<:tjusted. 
to ·the 7 ;&,minu,e' tQPQiltaphlc. ba~e.. . 1 ·' • • . · • 

Meteorologit.i'f por.idit[O(ls, prior to and at the tlme;· ()f photog­
rtiPhY also ti:av~ 'S:/'.b~rllig , oh the ac~l.!rl!cY o,f_. tM .<:tqcuri;i~n·ted · 
shoreline ohtin~,$',. : For exiims:!Jif; de,viatlons tr om· nprr:fl{ll :astronom 1-
cai· ti(l!!s causet;t;-bv)ban>mectr.ic tites-st:mt; wihd•velocffy and direction, 
end ~ttenda~t wave. ,aetivl1v may intfOdU'C~ errb'f~. tfiJMi'Qnificance 
of: which qepen.d( .o'n .. tl'ie. magnitude ·of·the m~asu~eci .chiin'gt}. Most 
photographic flights. are executed:. during calm weath.er conditions, 
thui eliminatfn,g ' rriost .pt ' t!le Mfec.t o'f abn:ormal mete.orologic111 
c<;>nf.litions. · · · 

· , t n~e,:,pt~,tl'ltion bf. .~a!ogr.~phs: . · . 
Anothef 'faoto~ . that may. coiltfibutti·-f:q ·fjrrcir· iri .deter ml ni rig · ~ates 

of ' .s'hotellne ,1:hai'lge is the 'qbili·i.v o( the sch;i.rtis't to interpret 
correctly what he of' . sh'e · s~lis ':oo ,tfle· :ph6(i!igt{lplis;;;' Tl:ie - mo·st · 
qul\ltfled ae~ial · ::phoi:o!ifaph 'fii~ppets ' ;llre·'tt.iose who .have'.'rr,iadll :the. 
m'*l obseevati'Qns . On '.th&· gFo.uird. {SQme£.o!dbi aerial ~ho'tographs 
rn~v be of pd.~r -~uali.ty, espe'tla~i'v. afonQ ·the" sl\orelines ... On a few 
photographs, beth : t:h!l beach'''and swash" zone ' !it,~ "brigh-l white 
(1,11oedo ettec.t·l bl:ic;f.:taan.ot ae precisely piftererii'fi~tel:t.; the'l:horeline 
is Pr:OJecwd throug~ .t'fliis~: u(e~~. ~:ni:l,.Jher.~to're.,'~ome'erro.r. mav be 
intfoduced,, In ~n~t.al , :thesf! dlffrctirtie~ a.re" resolvjjththrl;iugh a·n 
understanc;flng of- iioaster· proinisse!f .. and ·a. JihQr'ou~I( kn·owtedge of 
factors · that ri'iay: ilffe<::t '\tie · aJ)p,earance · cif. short!n.n·es on 
photographs. . . . · 

Us·e of .mel)n."htSh'Wate{! ·11'.oe. on t'cipograpl\ic einfrts and "the 
s.ecliment,wattir. ·i nte'(f.ace .. 91l;;iier1a·1;_ pl:\pto'gr'aphs: to':'~.efine :the: s.ame 
bci:lr\(jary is· i~'t:P~S'i'$t:ent :.tiiiii;~use' . rip tmaJfylo :th:<f.: seqfritent·llliater 
in'te:rf'ace,is alm-o$t; a Mays: .S.\!8W8fd .o:flhe::mean~h~ghrwater .I fne. 'This 
di.s'Pl'!lcem1fot dep~rids :on the tiqe; qyc-le; slop'e3>f:· the . ~~ct)', .and 
wiri:(i, dlrecti~n .~f1en,. ll:i!l ':Phtit~gr~ph ·waM.ak1m,; · :ftie qombitla'tions 
of'factors-. olt th~ iµ~1f.Sfi9feli~e · ~~i~h ¥!.eld tb8' gre11test horl-zontel , 
disp'lacement .of,;.the-se:dJrnetit...Water· h:1tll'r'f11ce .fr61'n;,m:ean high .water 
are. low .·~fde, c9n~it,ionS';,: 1~V.;i/oeacJf Plilfifo, and· str()):~g : norther1v 
wi'nfls ,, Fiei:dimeasQrilm,etits>lndicate'.tbat<al'Ong. the. TO:X!!$.'G.ul f.. Coast. 
ma~imum'' hoiii:Zontal 'd'i~laceh'len·r 'O,f ·a phowgraiitte'd shOr~line 
from:: uieari\' ::hfQtt;Y9at~r· le~el is · app.roX:lma~ely • 12~,:te&~. \!lnde·r these 
$Sm,e. condi'troos:.',Because:; the displacflment ot tl:re ,.pJ:iot.Qgr.aphed 
sh·or.eirnir is ·almost~a1wavs .. se.aw!ira of mean<.'hl!i.h' water,. ~hareltne 
cl'ia'P.ges tle.terrliin~~;'(rd'n:f,co,:Pp11rison- of ~ea!'.f. high~ater line and 
s-ediment-wat'er. fnte!rf-aee• wilt: sHghtly un'de.restlmate rates -of ecosion 
or'str~ht.l-9''bver~$tlm:ate r.a.te.s: 0f li<;ci<etion. 

; , · · Carto_graJ)hia PrQe-e,dt1r.e. 
Topp!ffaph/Q cha(.;cy;-The 'toi)ogr.apnie chans are l'eplete vyith a 

1'·1liioute,foter.Val gr.Id;·, tr'a:nsfer. of th~ -shCir.elin!l. poS.it\on. from 
topogr-aphio. charts ·tQ. t~e ·baS:e' Yn'aP i~ at9~mpiis'tiad"bY construo.tion 
ol,:i1. 1 ·min'utEHntJ!_rvaJ .grfd:.~oi'l ·!l'ie 7 .!>-rh:lr\1:1t~ t_apograp'hflr ba·se map 
an'd projectlqn:,of iile -11i#ttollttniie:~se rr\'a'P; Rootllfe j!'djuS:tments 
are. made ·iieios$'>,tbe •mai:r ;·..Mtht"1e' a·ic;f:' g'.( -;,he. ''1·mihute·interv.al 
latit\jde ~i:td i,Qr.t(lltu~e- ce,lls.,,, Th:ls · a,dju~tmen~ ·!s, yiece~ef!'? ·beqause: 
(11-.<:nart sear.a • is»:' 1a~ge-r: than !\lasa maj)·: ... S,!).f>lei Azi arstorttons. 
(e~pansion· ~na?<iOO.tfaciio.nr in.tbe·r'l'ledh1rll'• (paper or;·c101h) of the 
ori·ginal · '.$frrveY. "a'tia'.;rep,r.~~tlcii.d.' ell11rn:irev~oU.s1v drseussed reqvire · · 
adJ;ustment~ ancf '(~}t/ia'Cl.isiW of o\J,ftu:r.&' a'fi:)ng' .. tl\e shb're 'prov.roes 
11!'1 ited' horiior:it:al contn:>I,. 

. ~'11.ar.ial /;h~t,og'li~p'f!s.:.::.Accuracy of aeti'!ll . ~hoto9r~P,l:'t ,m0saicHs 
srMil.ar;to ·.tppog~~p'hl€'. 'ctnfr,~$.'~in that guality is rel'are·o to v\nt:aw-: 
mdr-e• receqf m~aTcs .~re ,mol'.l'· actj:ir,~te . . ~flcitogtiaph ne~ative: 
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, , , . , ./: .. :.· "· : 
.ttualitV, oWcal i'e~olutioh,. artcl wchrii_g,t,Je-~.~l >ca#:ip;flf!\'g :;c~~'t~'6H!!tl · 
mosaics have im'.f)roved. . with tih'\e.;~'tlftis{ rfior.~ ... a.4Jq~trilehts '1!rll 
neces~rv When )IV~t'~ip;!i :.V.,.ftW older phO,':t6'9f81?.~<Y ";>.~:t .~. . : -: •. 

, Cartograph)\:';'proc~dure~ )ti.a( rntr.QClltce: ~in.o·r;'~ti'Qr$,.:assqcJetec;1 
with the' t ra)'l·sfer. ohl}Qrettne-J)Ositl,on tr'ont ~t1af'ptt0.toi:irapns ai':rd 
tof?ograph'lc .charts 'to . .ffie, bas~:ifiap, ·.~rt'ogri~i:fll,!i5'pf9~ed~tes d!' not . 
increase tl)e iiccuracy of rnapt>j ng; hQl/V.ll,Ver, tJ'!Ei</. tei,ii:Ho ¢.orre.cnhe 
pHot9grammeiric".'C}q:or .i"iher~nt. ii? ' tne,~or!.gir;(i!r"~th'ater.ials ··sucn, Ii~ 
:clistortlo-ni iinc;J op,ticar"aberrations. . · ' ' '· .:.: ;-c, -':, ·; ,. • · 

• • _;r • • -. • ~ · ·•;;. 

· M!!a$urein~nts, anfl·t~1tufat~C;l,itaw~ . ,· . , . 
A~tua! meas~;retfien~~~~f}~ne~(~i~t1ln_~.e(t>ri1'rfi~P.~·Mli~,~.:J!l.,t!~Y,l : 

on.e-hundf~dtlt o;t, an: iric,h ,~lcti-.;qrr:e.s~o~~s' tO'~~p-;~&.'~· .On :"r.n~s ··· 
with a ·scale of~ 1 inch •" ~;QOO· :feet.(~.·; 24,00Ql/Tt:ii~'}deta[J:; is .mare 
preci~. man . . the stgn.\'flc~ne~: of ,'..t:h~ ' "'aa1~~~ w~i'f~.ril~, '.H'OW'&ve~: 
probiems . do arise , whElri' f.*te$ of ch~~ge ar.e '..ciiilo.ui:ate,tt:. ~i:~tlsei' , "" 
(1 t ti,,,e 'in:i:erva1$ b.etween- iitioro9~a~h1.c; cove'f-il9it are ,n'or·etiua1i · , :;;; 
(~J. erosi6n·. or _a-ci;:reticm .!s' 1is,su!Jle<~ ~p~tan,~ ovef , th~ -~n':tire time 
perioci; a.rid (31.m:t!l.tTp~e: rate,sjn ·~ n~, Vi!~~-~~ .. : n fet;>r.es.e.nt~ ~h.e 
numbe.r of maP.pe'd' :sh<;>relinesl :can ·be' o~~i·ned a;Ni!W.>given poiri't 
using var-ious 'combina:ti91'.t's af ll~es. ": _: ~ -" · ' 

The b~,acl'I :iir~a .is, ~v.namis~ an'd cliiii1JJ1!'s«i:if ~arY.lll;9 i.tl~~tiJtude 
occur cor1tinu01,1slY«,. Each j;>h'otogra'ph.;rept;'ese11tt$ . a .. :S~fli(>lf' in fhe 
cohtinuum of shoreli'ne: .changes, a,n.d :1·t foUQ~,1fl:ae.\rle'.asuttmen t~ 
of shoreline changes .ti!k~1ht>i(e'i" 'short time in.te:~vil!~; ~<di'.iJd;' mt>l'jl , 
closely.. l!PPfO~ir.nate .. the' contin:1:1.iJm of· enan~~ :b~ci-a1:1si( tl;le. prQ" 
oedure would 11pproacfr·con1in.l!Ous., morti:t6f1n'~t-:Thjls1;'~tti'epr()'blems ··. 
listed abc,we . ar-~· 1~.t~t<rehited, antl. s;oi:uti'ons rbqoir-f#.fe ali.a;~.agih.Q .pl' 
rates of ohange ·fqr. disc:r:ete tn:iervilJs .• Ni;im11tf~al ~apgii11• ~~.d- !lfaphtc 
displays are u~ed -to pr,e$.e,n t tf\e caiptltiitlid"r,a~~ 'oN~qreil'ije:'ch'artge: 

. Where :pe~si;b\e,: datti~\~ti'en in,di11iduat 'pit8togr11i>tiJ,'a.6,t,illil'f>€;Y".Bf'!! 
taken, ar'e u&llcj .-.. to deter:min.~ -the time· 'lnteryal i:leecta.sfito. cafcul!'lte 
rates1 rather than>the generafdctt.e printed''tiri; 't:hli:m6sai¢~1'<ittlti:ilar. 
attention is atso · pai,d tci th'e m:~n tti; a.S ,Well :af 'tie %ar ·of 
phoxogr.aphy.1 thi!:e'!minafe~.iin. ·;ip1>aren't'' alle di.ffere~ce: j),fone year 
between photogt<aphs. 'taR11n, i:n .,· December.:. a'nd: :'.~!![illary of . ~h~ 
folldwi~ng'year.. · ·,, ..... ; - · ·" . · 

~ .: . ·:;-' 

,, ' ,. ' -.•: " ' : . •)}'., : ~ ;.: ;,_ .\.--:; . ' 

. Justiffoatioit:~ot Nfeth()~- ahci:. lfJrtiitat~<)ns - · · · 
The ·methods" 'Qsedf i·n" l0(iing<te·rm ti.I stor.ioal: lii:9,n.fto:itM"'car(¥. a . 

cjegl'l!a .of impr'~eis(tih~: :an¢ itfelids el')Q' r,atEi~)>f/sl'i~.Ei1i~~ 'chanile,s. 
. detercnineq· from thes1.1 ·tEKi'hriiq\J'.e~".i:l~Je 0(!'1 'it~Jl~n-$.- F.t~iti$f.ofl;~ah9' 
a:re to some deg~ee ·subort1ini:lte' i};1 accC1McY. t()ltr'firt1:fs:o(di.r.ectH:m ·Qf , -
change; lio~eiter J · th~r.e is: rfo .dq:t,1,l:>'t· abt?.L!ft~a st~ilific~nc~':of ·the' 
tre.nds · Qf ·shore( i rie, chai:\lie qoclJmen tit!::kove:r . T!lo.~e!.ttfon. 100 ;veal$;. 
An ·lryipor:r,nt ·tact or in·.~eva'f uatfiig . s~oreli~e. ~f)i\n~s ''.ls:· th.e,'tqtal 
rer:igth 9f. time: re~reseilted PY o·bser\hit~onal dj'fa: :Oh~ervations i;i'lt~r 

. a short .petiod. of·.timetm av-il(OC!uC:e. ecto.lle6ui ~~i1¢14~i on~:-a.'tiqt:fft~e 
:1ong-terr;n chan:ge: to, c~~sfill :;morRhol-qgy .. 0F:!'ir'f.~>$.f!11i'i:l.l~/ft' Is. wet1 
established ~l:'tnt lijri.cfwa'..l·d' teti'e'at;Pf' . til~. sl\of.~lite~ ~i.l!tf:n11::~{;s,tormil;s .· ·: · 
acc6mpanidd t:w ·s:ei;l'ltnent remo\l!J.I:: :th'*. sedlh'\ent '. is:(.erct~d; ~r.ahs,,. 
porteli!,. and tel'l)p,or~titv , ,s,tored&«)ffshor-e• j.'S))or:il~ · ~itef. storm'. 
passage, the <i:u~r.maf: .. ~ifeJ:'i P,FOC~,$S~S' tigal:t).:: ~,ei~ii·tjll!,~ Ql?eri:\ti~e -iind , 
sotne-of the sedll'(leR.t' rs.~ ret;1frniid ttj; ~l'wbeacihf f:!/th~'shqfij\]ne:. is, ·; : 
mon.itored 'during:.this recover'/ pef.it>d, data:· W~U'l:d:';jnilieate. ·beach 
ac.eteti·on; ho~v&r.,. .. i·f :-t;f'\e. beach· ·aori.,.·nqt. · aocre·t~ _t1if it$ ~·r~e·storrttr,.' ·'' 
posit.iofl, ·th'en ·net ~ff~~t ,l),l th~:.$,Orm Js ~~;&«i~t{r6~~9~~ t11d-r.efo~;· 
l.ong•term ·trends are .suijerfoi ' te.··~~on.ierm :6bsei,vatioos. ' i:;.nabli~h~ 
ment ' df. lang;-terfl'I .. tr~nds ' bll$~0 ·9n chan~s~f;r\~,;~l)otelir:ttl ' J);Osi;t.ibn; 
necessit ates the -us·e: of! oldet ,aod l.Ji$s preci'$e' !t6'p6.Q'faP'h:ic -$ui:v.e.y~. · 
The appllt;:abilitY .(if topog~pt'ih; ;; stn:~i!y~(f9;r )~11je ~l>t1rpdse,S::."i~ . · 
discljssed by>-Sh.alo.Witt ;(1.964, p. 791 who. s.lir.ted.r. '; · . . ' · 

· Therif. is p~o·oa1>1i:11t11e dp~fit. ~l;itth~:t ~~ll~ie~t\~freoo.rds .. 
of cha,nl)es ~fr,i our poastlirul.<thl)t ateon· a;lai!g'ft: eh;O:tjlgl'~-Sj;:i!le 
and iii' sufflci.er:it det<!iPcta Jl:IS:dfy their.-i.i&e '.f.Qic _·q\:la'nt~·tati\ie 
.study are tho$e. ma~e l:i~., tJ;i:~:: eoa~t)sor.v~y.~/-Ttt~S:e sut.11eys 
wete, exee1;1.ted· by ciWiip&!~h't · an't'( oJirefvl\xen,gi;nei.et~: an'i:I we.re 
pr.ac~ioa!ly- 111!1 -~ie~ 01;{:a:. geOl;fetic: o~tV"(~r't(\N~· · · !zed 
th!! pps_sibl'lity of 1-afoe :erfofs •being ·rnt:roduqe,cl:. Htire~ .·· 
fore re-presen-t the h!lst -e.vldent;e· availal;llir'i;it'tM~o~rtttltion :of 
our coastline il hUndr;eci' or morQ Y,ears '8@; •. an,d '·title QOU'rtli'. 
ric;ive re~atec;ilv ~ecl)gnJ~ed · thei.r co.m'~~~i\cy : in · mi~ .,, 
respect·: ••. 
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Because of the importance of documenting· changes o.ver a ~ong 
time interval, topographic· charts and.aerial photographs ·have been 
used to s.tudy beach erosion in ottier areas. Fo.r example, Morgan 
and Larimore (1957), · Harris and Jones (1964), El-Ashry. and 
Wanless (1968), Bryant and MCCann (1973), and Stilpor (1973) 
have :SiJccessfully used ·techniques $imilar to tho.se employed h.erein. 
Previous articles deseribing determ:inations of beach changes from 
aerial photo.graphs were ··reviewed by Staffo·rd (1971) and Stafford 
and others (1973). · 

Simply stated, the metf)od of usingtopQgraphi~ charts llndllerial 
pf\otQgraphs, although oot . absolutely precise,. repras!jnts the best 
method available for invest igating lcmg-term trends in .shoreline 
changes. 

Limitations of t he meth().d require that emphasis.be pla:ced·first 
on trend of shoreline changes with rates of change being see611dary. 
Although rates ot change from map measurements can.be calculated 
to a. precision well beyond the limits of accuracy of the procedure, 
they· are most iml)Ortant as relative values; that is, do the data 
indicate that erosion is occurring at a few feet per ye11r or at 
significantly higher rates. Because sequential shoreline posi tions·are 
seldom .exactly parallel, ·in some instances it is best to provide a 
range of values such as 10 to 15 feet per year. As long as users 
realize and unders~and the limitations of the method of historical 
monitor.Ing, results of sequential shoreline mappfng ar.e signi.ficant 
and useful In coastal zone planning and development. 

Sources and Nature of 
Supplemental Information 

Sources of aer ial photQgraphs, topographic charts, and topo­
graphic base maps used for this report- are identified in appendix B. 
Adc;litional information· was derived from miscellaneous reports 
published by the U.S. Army Corps of Engineers and ground 
measurements and observations, including beach profiles,. prepared 
as a part of this investigation. 

Relative wave intensitY, estimated from photographs, and the 
geneFal appearance of tt1e beach dictate whethe r or not t ide and 
weather bureau records should be checked for abnormal conditions 
at the t ime of photographs. Most flights are executed dutilig calm 
weather conditions, however. On the ·other hand, large-scale changes 
are · recorded immediately., after the passage of a 'trop°ical storm or 
hurricane. For this reason, PhotOgraph dates have been compared 

with weather. bureau records. to determil)e tM natlfl':ff'lilf1~e.)$!entpi ·· 
tropical cY,c.lones prior to the overfUght. ff recent st0rri1 etfec~S: were · ,. 
obvious on th.e . p~o.togniph_s, an~· attempt, was .m~'.t~''.iiela~•*oses ·'\-.. 
-effects. to a particular event. . ·· · ... , .. ·· 

Considerable data were complied from weather bur.~u· r.ecords 
and tfte U.S. Department .of Commerce (1930-l.974.i f.ci~~mlln11"·of 
the dates of aerial photogFaphv.. These; &!ta, whi~h ; in.c.l·od.e wind ... ·· 
velocity' and di·tection and.'tim:Ss.,of predic~d tidal . sui~,,w'Qr1(~~~ · 
to q1:1alitatively estimat:e, t he effu~t of metfiorologl¢~J ,cd,1)'4,itioil,S!~n, > 
position<of the sediment.water interface (.fig. 2r. · ' . . · " : · 

Monito.ring·of Vegetation. Lin~ .: 
Changes in the vegetation lin.e. are .determinec:t< .. trom.: ailt.l.al 

photograP,ns in•.tne ,.sa·me. m-a.nner l:ls c;:benges in . shQraHri~ .Pt)si-tion 
wil h the''.exception that lin·e. of coniin4ous ve~ta~io~ fs · m~~~ed· 
rather than . sediment.water inter-face.. Proble.ms as~o~fateg. :~h.n· 
interpretation of veg(ltatiorr line .On,·aer.ial J?.l)qtographs;ilr.e:$ig\i\llY~& · ., 
those encoun:tered with shoreHne in;terpretatio'n ':. b!!C'iiuse.;t_heY:' 
involve scale aR.d resolution of photogtaphy as . well ·as cl:>astal 
processes. In places, 'the vegetation '"llfte" is:• actuaUy.. 11: :,;zpn~: i;>r 
transition, the precise position of Which is subjec,t fo lnterpreta~i~m·i 
in other places the boundary is sharp and distinct. •. req4,jrlh~ .i .. i'ttl~ 
interpretation. The pr.oblems of mappil)!I vegetatiOli' fine ·a.re·oot-{us't ' 
restricted to geographic area but a.lso involve trm'e: Obs_er:va:tions 
indicate that the vegetation line ~long a particular seation 'of·beach · 
may be indistinct for a given date, b1.1t subsequent ph()ft>gra1;ihy may . 
show a· well-defined boundary for the same area; or';:vice vars.a:. lr;i .. 
general, these difficulties are resol\red t·hr0.u·gh an .understanding .qf 
coastal processes . a.nd a thorough l<nowle~ge of fact:ors~.~t aff~¢.t ·., 
appearance of the vegetation line cm·phot!ilgraphs.··For.examp.le,:dle 
vegetation limnends to be 111'-defined fo.Jlowing s·torms· b~a·use: saitd 
may be deposited over t he vegetation ot t he veget~tion .. may ~ 
completely removed by wa11e action. The··Problem of.·.phot_ogcjjphic 
scale and optical resolution in de.termination of ttie vegetati~ri~ line·'is 
opposite that associated with de~rmination of the :s~qteline. 
Mapping vegetation line is more difficult on lar.ger·scale photo'gl<aphs:· 
than on smaller scale photographs, par~ic'ularly in · a,reQ~ .where t he' 
vegetation line is indistinct, because larger ~cale phot0graph~ j)i'pvlde: · 
greater resolution .an·d much more detail. FortunatelY.r Vl!get#ition , ·, 
line is not affected by processes such as tide cycle at ~l)e':!time· the ,.; 
photographs were taken. . " .. 

. " 
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APPENDIX B 

List of Aerial Photographs 

Date 

March-April 1937 
November.: 1938 
January, March and April 1956 
January and December, 1958 

to January 1959 
September 1961 
June 1967 
October 1969 to AugUst 1970 

October 1971 
June 1974 

Source of Photograph 

Tobin Research, Inc. 
U.S. Dept. Agriculture 
U.S. Dept. Agriculture 
Tobin··Rese.aroh, Inc. 

U.S. Army Corps of Engineers 

U.S. Army Corps of Engineers 
Nation111 Oceanic and Atmospheric 

Administration (NOAA) 
Tobin Research, Inc. 
Genetal Land· Office o'f Texas 

List of Maps U.sed in Determining .Shorelinei.C.f1a~ges 

Date D8Sl:ription Soor.ce·of Ma~' i: 

1867 Topographic map 1044 NQAA 

1881-82 Topographic mapS 1626. NOAA 
and 1628 

List of 7.5-Minute:,Quadrangle Topographi~;:~~P.S. 

Port Aransas, Texas 
Crane Islands (southwest), 

Texas 

Crane Islands· (norttiwe~t·) , ·T,ei<~s 

.. ·. 

. ~: 



APPENDIX C 

LAND USE IN THE V ICINITY OF 
PORT ARANSAS; TEXAS 

Current land us& was mapped on 1·974 blaCk·and'Vlihite aer-ial 
photographs available through the General Land Office of Texas. 
The pas,e for tiie"map is: the• same es that of the Land arrd Weter 
Resources Map· (pl. 1 I, which was adapted from U.S. Geological 
survey topographic .maps. 

The .land use map displays those areas in the vicinity O'f. Port 
Aransas which we're physically occupied by ·various types of 
man-made feclliti'es in 1974. Thi.s information in conjunction with 
the Land and Watet Resotirces Map, which displays spoil and made 
land, provides ·a more 'complete picture of man's'fnfluence on Island 
environments. 
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Units mapped on the l'and use m,ap are as fol lows: 1 · 

1. Retail, commercial, and industrial facilities (include$ such ,thin'QS 
as food stores, service stat.ions, and r.estau.r-imis;- ln'dustrial 
facilitleure primatlly oil and gas p'rociuct1oii facill:iles). · 

2. Multiple-famil.y. residences, motels and hot'els .;{incl.udes con· 
dominums and apartments). 

3. Single-family residence§. 
4. Public and pril/llte group-use f~ci l itles ·-(includes : clitJrehes, 

schools, Federifl, State, county, and cify · iristal,fations ·and 
facilities and privately owned.group-use taciJitie·s!. 

5. Trailer parks (includes privately owned recreational vehicle parks 
and mobile homes). 

6. Open space (iric1udes those areas not covered bV other map 
units; see Land-and Water:Resources Map-fclr these areas). 

• Retail, commerciol,and industrial ·f.ocil ities 

·Multi- family residences, molels and hotels 

~ Single family ·re~iden·s-es· 

Public and private group-:,uS'e· filcHities 

Trailer porks (recreational ·vehicle porks.) 

o ·open space 

\ 

\ 

Figure C-1. Land use in the vicinity of. Port Aransas, Texas. 
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