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INTRODUCTION
This repdrf and the ac‘compa;nYing hand;colored ‘maps (Lsnd and
Water Resources o Cemeron andvWilié,e'y Count-ie\(s, ‘Texas; L_a.nd and
.' Water Resources, I—I1da1go County, Texas; and Land Use, Lower RlO
| Grande Valley, Texas),v were prepared 1n1t1a11y by the Bureau o£
Economic Geology, The Umverslty of Texas at Austin, as_part of a
_multidis,ciplli.nary "s’cudy* of the Lower Rio Gi‘ande Valley. | The.follewing :
text is‘ only a éortioﬁef the irblitie,lri"eport on this st’udy and hes been
__e;;t;'racted to 'describe unifs 'or‘llthe 'a-\Lccem_I;ahyinglma.ps. R T
: .«LAND AND WATER RE‘SOvURCE_S |
Land and Wate1: resources of Cafperou, Hidalgo, and‘ Willacy Couutrzies
W‘ere "rnapped on the basis of first-orcéler envifonmental Chara,ctell'is“tics
(Brown an& others, 197"1),. Firsii;-orﬁer charac-terist'ics are those -
Cons;ldered rhost -important in gouerning th’e natural capabilities and
1ir;1fita‘1;cious ef a particular i‘esouree for seleetec"l ‘uses or actiVisies (table 1)
Unde»rstuanding the ua,tural cepabi-lities and“limitations‘ of a resource is vital
to anticipafe the envilf'enfuental effects o‘f projected grc‘)wth: a‘nd trieveloprnent.‘
“ Infermation us eel“ in delineati;ngv,' ruappiug, ‘and e,‘valuafinvg lane] ‘and
~water resources in the i.;ower Rio Grande Valley came from a :Variety of

sources including published and unpublished reports, maps, and observations.

% The section of the initial report from which this information was
extracted was prepared by William A. White, Melody R. Holm,
Ralph S. Kerr, and Sandra L. Waisley; Edmund G. Wermund,
co-principal investigator; Robert S. Kier, Project Coordinator;
E. Gus Fruh, Project Director; project studies funded by
Resources Applied to National Needs Program, National Science
Foundation and the Budget and Planning Office (formerly DlVlSlOl’l
of Planning Coordination), Office of the Governor of Texas. -
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‘P_vrin(‘:ip?.v]f sources of map data are: (1) environmental geqlpgié mapping,
B,‘rolwnsvi‘l'leb-Harlingen shéet of -the Bureau of Economic Geology's
Environmenﬁal Geoiogic Atla's series of thé Texa,s Coa.s‘calkz.one '(quwh |
h.‘and bytlhérs‘, in pri"égress‘)f and (2) envir&nmerit;i geologiémapping_,
(u'r;published) inland of the Coastal Atlas by Joe L Brewton. In the two ‘
ireferenced mapping vprojects,r ‘e‘.nvir.onmental geologi;: units Were inte’rv.ﬁ
preted on 7. 5-m1nute Edgar r‘I'obi.n Aerianl:'SuAIv'»yéy phot'omosa.icbs ana' .
corresponding U. S.- G_e‘ologi‘cké,l Sui‘Vey t\opo‘graphic maps, both ata sgaié ‘
of 1:24‘, 000, or approximatély 2. 5 inéhesj-per mile.m Flnal cc;ﬁlf)ilation was
aIfa» sqéle of“1:1'25, 000l The rna.p base for the 1ahd ‘and water" J;esources _
. maps was prepared by enlarglng A. M. S. (Army Map Serv1ce) maps from
’ ‘_thelr or1g1na1 scale of 1: 250 000 (1 inch=4 miles) to 1: 125 000 (1 incha?2
m11es).‘ The process of enlarge‘ment caused the width of some cultural
featl(ires;,_; such as highways, to be g‘re’atl}.r éi;ggeréfed.
‘v’I’he‘ h;nd4colored land and Wafer resourlcke maps depict thirty seven

different 1anﬁdﬂl and watg‘r r'erasour>cbe units. . ']}f'h_ekind\ﬁs‘ and‘vperc‘entageé of ‘ea..ch_
1a-1‘1d~a‘n_@ Water resburce uhit‘ mapped in Cameion, ‘Hidalgo, é.nd Willacy

\

Counti‘es are\ listed in 'table 2. Percventages‘of the various resource units _
were determined using a grid system of points bspa‘c':‘ed at 0. 5-mile in;:ervals »
' af the map scale of 1:125, 000. (In some a?eaé on the hand-colored ‘maps, ‘
black contaét 1ines(,h’o"rma711y used to separate two different units. repi‘e—
sented by two different colors, have been colored over. Wher/e this does
.. occur, it is the c;orréct interpretation; the liﬁ.eé colored over should ha.v:e
been removed when thé black-line print was prep_ared for coloring.)

Basic units have been classified within six natural systems (table 2):

(A) coastal p1a1n, (B) actlve floodplalns, (C) barrler islands,
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-5 -
(D) Wetla;nds, (E) -man—mgde_features, and (F) bays, lagoons ‘and open
- Gulf. Follov:/;ing 1s a general dis\cu,_ssionl of eacl; ‘of. thé systéms and
~the land and Qater resource-units they contain. The unit 's‘ﬁnbol and
a brief eﬁplanatioﬁg of the capabilifies and limitations of each unit is
"presvented in the Appendix. |

Coastal Plain

The coastal plqin‘ in the Lower Rio Gran'de. Va.lle;Ar”irs'a flat to
slightly uﬁdulati;ng surface which inclines gradually ‘szbutheastward towérd
the Gulf of Mexico. Within the mapped area it rises to a maximum
elevation of 380 feet in wéste¥fn I—Iidaigo éouhty. |

»M(Sst sediments that cbrﬁprisé the Coastal Piain in the Lower Rip_ »
ﬁGrande' Valley accurﬁulated in ancient ‘(Plgistocene) and recent (Modern-
Hbllo'cene)"rivers, deltas, and coastal barriers (or shoreiine envvironments.‘.)“,.-
Sérrie 'of these .sédiments have been rewérked by erosional prvocesses.
Eighteen land é,nd water resource units have been delineay.t’ed iva‘,nd mapped
1nthecoa sta.lr plain sy-sté;n. |

Sands deposited bs; river, delta and marine procésses {units Al, AZ{,V N
A3, and A4)H are extensiver throughout the area. | The Pleistocene-age sands
cover large, somewhat sinuous areas of Will‘acvyvCounty, ndrfhern Cameron
County, and a smaller portion of s‘outhern Hidalgo County. These sands
gené fally are modérately permeabie. ‘However, they are sub_iect to
flooding ahd ponding of water 1oca.11y due to poor surface drainage, locally

high mud contént, and high water table. In addition to predominantly sandy
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units, extensively calichified Pleistocene river deposits (A17)
containing significant amounts of gravel occur in extreme western
Hidalgo County.

Modern-Holocene sands and silts cover narrow sinuous areas in
southern Hidalgo County and the southeastern two-thirds of Cameron
County--an area that extends gulfward adjacent to the Rio Grande.
These deposits also contain significant amounts of mud, locally, and
are subject to some flooding.

Many of the sands, both Modern-Holocene and Pleistocene, serve
as recharge units for shallow aquifers in the region. They make poor
waste disposal sites. Low shrink-swell potential and high foundation
strength make these sands more desirable as construction sites than
muds or clays. However, care should be taken with regard to high
corrosion potential and susceptibility to flooding and erosion in choosing
construction sites.

Mud* deposited in river-floodplains, marshes, flats between delta
distributaries, bays, and abandoned river channels (A5, A6, A7, and
A9) also covers a significant portion of the three-county area. Some of
the mud facies occur as a thin veneer over river and delta sand deposits
(A3 and A4).

Pleistocene muds occur as river floodplain overbank and channel
fill deposits throughout Willacy County and northwestern Cameron County.
Overbank and abandoned river channel muds of Modern-Holocene age

occur in the southeastern two-thirds of Cameron County and southern

% The term '""mud' as used in this report refers to both wet and dry
sediments with grain size smaller than silt and composed
predominantly of clay.
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Hidalgo Cjou‘nty,: near and adjacent to thev'Rio Grande. These areas are
locally sus'céptible to ﬂooding due to the ifnpermeability of the muds and
- poor surface dlrainag’e.b | | |

Coastal pl;),in muds generally hax/;e a high shrink-sv‘v\ell po;:.ential,:
1o§(foundafion strength,‘énd‘high corrosion.potential, rendering ﬂneﬁn
undesirable or uﬁsuitable for con,é,tr,u,ctiovn Witiiout taking appropriate
engineeriﬁg precautions ;nd care in ’de'vel(‘)‘pmer‘lt. ' \

A 'signii?;{ca;ht amount of 's‘edirriéhts of the coastal plain has been
r'ew‘o“rk«e‘d by wind action. Exfensive sand sheets (A9, AlO, HAll) cover
portions of Camer?)n and Wiilacy _Countv‘ie.s and a large part of I—Iidaigo
Ccéu;:;;y.‘ \Many of the wind deppsitg havé been stabilized bry végetation
(Al4, AIS), but . isolated areas in northelfn Willac‘y, northern Camei‘on;
and norj:hern and central Hidalgo Co&g};ies co#tain actively mi‘g;at;;ng
sand dunes and clay duneé (Al2, Al3). .

Naiéural carrying capacity of coastal plain sediments is largely
detefmined'by physical propertieé, such as sediment s'izé, a1;1d- hy.dr:o-,
‘10gi'ca1 énd biological éharacteristié.s of the various land and Qater
areas. Inst»akb'ilit’y of some wind blowﬁ deéosits alsois a signific‘a.nty
fac;tOr— in considering land capabilitsr.; " Irrigated farming is the. dOfninant
use of land in the Loower Rio Grande Vailey'. Part of southeastern
Cameron County and much of the area covered by windblpwn sand in
northern Willacy and Hidalgo ‘Counti'es‘is utilig;ed as raﬁge aﬁd pasture

land,
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Active Floodplain.

The flat to gently undulating s.urf#ée of the Lower Rio Grande Valle‘y ié |
laced Wlth aband@ned' river\‘ channels flé%.nked by their natural levees. Exte:n- ;
sive'modificatioﬁ ‘of the_ land throu‘gh th¢ .de{rélopment of dra.inage ditches,
irrigation caﬁals, and floodways ];'Viaveb made the task of interpreting active
floodplains very difficult. Because of this; kdifficulty, only the obvioué
flood-i)rone ai‘eas that 1ié along the Rio Grande, the Arr’é)yo _Colo‘.r.ado and
and L\a Joya Creek have been clas:sified in the Activé Floodplain Sylétem;

Along thé Rio Grande a levee and dike system-that runs appréximately
paréliel to the hérthei‘n bank was used to mark the 1imit bfA the fﬂloo;i’plain' |
unit B2. This area 1s depicted on the land and water resources map

(work map) by a line pai:te_rn superimposed over other mapped units.
\\ 5 : i -

Units that are present within t.hi‘s floo‘d-p.rone area include: AZ (moderatef-
ly permeablé rechafge sand anci silt); A6 (low pe‘r‘rneabilify mﬁd, ), and A8
(mud filled ';:ha.nnels). | » |
Land resourée unit Bl occurs in areas along the Arroyo C_ol'(:)‘ra.do,’;‘ ,
La Joya.Cre.ek and a small‘area.i.‘n ;'lorthéast Willac‘y County. |
Additidnai informai:ion on ﬂood—prone abll‘eas‘wlas obtained from U.-S_,;_
Geological Survey topographic rﬁ‘aps on ':vhich fio,od-prone areas had been
bd_eliheatec‘l by the Geolpgi_cal Survey in cooperation with the U.S. Debpart-i\
ment éf Hc;using and Urbaﬁ Develppmeht; Federal Insurance Administration.
These maps were part.icular'ly‘us'eful in determining probable flood problei’ns‘

associated with projected growth and development in the Lower Rio Grande

Valley.



Barrier Islands

Padre and Bi‘azos Islands are ba.r.;t;ier islands that lie offshore and
approximately parallel to the shoreliné of the coastal plain. Padre Island,
which is from one/ to two miles in width, is about six milés (.Width of
Laguna Madre) ffom the mainland, and extends from Brazos Santiago
| Pass northward, beyond (approximately 7‘5l‘.miles beyond) the Willa'(:y
County line (the limits of the‘ ‘mapp.e‘d :atreém). »Brazos Islanqlies between .
Brazos Santiago Pass and the (Rio ‘G\"rande,, a distance of‘about 8 tiles.
“'Sand and shéll are the dominant constituents of the islands. Four land

resource units were mapped on the islands.  Island environments exist in
a state of delicate balance; altera‘gidn.of one 'envirom"r/lent can influence or
A ' _
lead to changes in another.
As a 1’t:.arrier island, Padre Island serves two important Ifunctiohs:

(1) it is a line of defense against the effects of St’orm-driveﬁ tides and
hurricane surge, and (2) it is a site of extensive and varied recreation
‘and second home developmept. The islands' roié in protecting the
mainland coast from the full fury of hurricanes is an eﬁtreméiy important
one. Hurricanes and other major tropical cyclones strike the Texas coast
on the average of once in every 1.5 years (Hayes, 1967). Since 1900 at
least two major hurricahes, the hurricane of September, 1933, and
Hurricane,Beulah in 1967, have passed through the Lower Rio G‘ra—nde
Valley area. Numerous other passing storms have directly or indirectly

affected the area. Barrier islands, beaches, and dunes absorb much of
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the terrific punishment from these severe storms, blocking high waves
- and slowing spillover into bays and lagoonsn. This in turn ténds to
reduce salt water flooding and damage on the mainland.

Vegetative cover on dunes and ba'rvrierr flats is critical to the storm
protection role of the island. Without stabilization provided by vegetation,
loose sand composing the barrier island would be washed ir.lto.ﬂthé bay
and the island would be levelled. The ‘vege“.ta.tion is extremely delicate
and once d’estroyed, particularly in the arid south Texas area, has great
difficulty bécoming reestablishev;i. .

Barrier island enﬁronments are capable of supporting considerable
activity if use is tempered with understanding of the natural system and
natural carrying capacity. This understanding is critical because of the
far-rea'chi'n:g consequences of misuse of the island resources. In recent
years, new motels, condominiums, and marinas have been constructed
along south Padre Island northward from Brazos Santiago Pass.
Examination of aerial photographs indicates that some étructures have
‘been located in ignorance of the natural regime of barriei' islénds.

_ Q?‘erall foundation strength of barrier island sand is relatively
high, shrink—swell potential is negligible, and excavation is easy. High
corrosion potential, low slope stabilﬁy, and wind blown sand are often
a hinderance to construction, However, the greatest threat to
construction is the risk of damage by floods and winds associatéd with

!

storms. Flooding by hurricane surge and pounding by large waves can

damage structures by direct assault or indirectly by eroding loose sand,
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thereby removing foundation support. Only if foundation pilings are sunk
deeply can damage from sand erosion be limited, The risk of damage by
floods. is increased when structures are placed in stc;rm washover areas;
these areas are natural pathways for hurricane surge waters.

Barrier islandstvcaﬁ also be‘a. source of fresh to brackish water.
However, in 1960 only one well on south Padre Island in the vicinity of
Brazos-~Santiago Pass w‘as producing water Wlth less thanb 1300 parts per
million total dissolvéd solids. Developme#f of a fresh water lens on |
south Padre Island is hindered by thin reservorir sands, inadequate
amounts of :rginfall, presence of numerous active washovers, and
frequency of inundation by storm and wind dri{ren tides.

Wetlands

Blfa'ckish- to sélt—water marshes and p.ermanent and ephemeral
freshwater marshes occupy some of the coastal area of the Lower Rio
Grande Valley (See t:é,Ble 2). ﬁowever, the marshes are much less
eétensive than along the coastal zone nea.rrand north of Corpus Christi.
Most are narrow discontinuous bands fringing the margin of Laguna
Madre and flanking tidal channels that extend inland from the lagoon.

Salt marsh plant assemblages include glasswort (Salicofnia sp.) and

salt wort (Batis sp.); smooth cord grass (Spartina alternifloi'a) is

present in only a few locations and only in rather small stands. Fresh
marshes may become temporarily established in inland areas following
a '"wet" season that leaves water ponded in topographic lows. During

dryer months the fresh water marsh assemblage may be replaced by
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an assemblage more characteristic éf ‘br‘ackish or saline ,conditiOns.» ,

L Beyond the e>vi‘*deﬁt ngedvto preserve nﬂarshes and;swamps to
protefzt .young crustaceans and fish and wildlife dependent oﬁ these
r'esourc;es.,'" use of them is severély Limi'tedf.b'y.kf‘r.eque’nt_or even
constaﬁf ihundation.- Fro‘undai’:ioﬁ strength of the saturateld BottQm. ’
material is iow, partic‘ularlyy where mud priedd_».rninate'sr. ‘Corrosion
potential is high. ‘

‘Man~-Made Featufe‘s :

Ma'p ha;s made many altéxfations 1n coastal envirqnmengs'énd has
produced some new environments. ‘rThe charractei"istics lof‘ these new
envirorrxmexlltsb genérally are va‘,”riable; bgt §n the whole, they are
disﬁnqtive in that ma‘”n‘-macyile énd rno.di‘jfie‘d areasrhgve‘ theirv own speciai
a’ctributesliand 1imitati9ns. ’»wa rr;é;n;ﬁade units were mapped--(l)' s;bae-rialv
spoil and :rnade land and (2) ’bs‘u]:;aQueous spoil. | | | |

Made land and spoil vdeposi‘ts gene‘ral,lly cqmp}oééd of di‘edged sand, !
shell ahd mud are present iﬁ Camerrobn ah»d‘wWilla:cy ngﬁties in al;eas i
adj.a;cenvt and parallel té drédéed cﬁanh,e’lé such és the Bi‘éwr}sville Ship -
Channel,- the‘ mouth of the Arroyo Colbrado; M;nsfield Channei, and the

Intracoastal Wate rWay.

Bays, Lagoc‘ms., and Open Gulf

Bay and vlagoon environments were delineated and mapped in the area
occupied by shallow Laguna Mé.dre_ between south Padre Island and the_
coastal plain. Four subaqueous resource units were delineated in the bay.

and lagoon system: (1) enclosed and/or restricted bay--this water resource
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unit occﬁpies a relatively small area in Willé.cy Coﬁnty near Port Mansfield |
and southward; (2) open Bay— -this unit occurs in Car;leron County and 7
Willacy County in areas extending lagoonward from Bré'zos Santiago Pass
and Ma‘n‘sfield _Chanﬁel; “fespeétiVelfg ‘(3’)‘ba3‘r or lagoén-margin sa»nc‘lA and
muddy sand--thi)s umt genera].ly oécurs in narrow zones that fringe the
mainland margin of Lra,guna,"vl'\/[adr,e énd"along the lagoonward ;i_de “of Padre
Island near Brazos Santiago Pass; and _(4) grassflats--this unit is the most
éxtensive of the bay and 1a'goon‘ resource units, occupying a large 'portiori
of vLaguna Madre from Brazos Sahtiago Pa‘su"é.‘"to the' north boundary of '
Willacy Cminty. ~Marine grasses include rﬁanatee grass (Cymodocea sp.),
sho‘al”graSs (Hglgg_u_lg_gvy}ghgu), éiﬁd pessibly cldvergré;és (Halophila \
“engelmanii),” Aagy T ’M}*\mf “ -
o '%‘\”gOne subaerial uriit,"‘.sa‘ri‘c'l and zshell' beaches and berms, is classified'
with fhe bay énd lagoon ;sys‘cen;l, énd is prééént iocaily aiong the
mainland side of Laguna Madre in the form of narrow élongate subaerial
éand and‘./or‘ shoal deposits. Tidal flats also are included in tbe bay and -
lagoon system. These alternately subaqueoﬁs ahd subaerial units occupy
ijather Broad and extensive area‘s; aloﬁg the mainland and island
-s]r\iorelines of Lagﬁna;-l\/ladl‘:e. The areas are affectéd by both astronomical -
and wind tides. |
Two subaqueous resource units lie gulfward of the barri-er_island-'-
uppér shoreface and lower sho_r,efaice. 'I;he resource unit--tidal inlet and

subaqueous tidal deltas--is transitional between the open Gulf and bay

environments. This unit is located at the gulfward extension of Brazos
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Santiagé Pass andk‘lv\/Iansfield Channel.

All of these environments are dynamic, and their boundaries shift
with changes in ambient conditions. The bay and lagoon system is a
complex of numerous interdependent, shifting, and subtle subsystems,
all of which are sensifive to induced changes. Many natural or man-made
~ boundaries, such as between the tidal inlets and open bay, are somewhat
gradational and are subject to répid and sudden shifts‘ §vith short-tef_m
cyclic conditions. This should be borne in mind when considering the
characteristics, limitations, and possi.ble uses of the bay and lagoon
environments, Bay and lagoon waters are intimately linked to the open
Gulf, in part through tidal chénnels; communication between the bays
and Gulf waters is essential to maintain productive eﬁvirpnments as
salinity levels and variabilit‘y are critica,l parameters to much of the
marine biota.

CURRENT LAND USE

.Delineating and mapping land use is a necessary and important
part of inven;corying existing conditions. This is pa;rticularly true in
the coastal zone, where the limited land and water resources are much
in demand for a myriad of recreational, residential, égricultural and
industrial uses. .

The current land use map provides:‘ (1)- a base map against which
future changes in land use can be compa;'ed, (2) information on the

location of undeveloped land that is available for projected residential,
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" urban, park, and 'industrial growth,  (3) site-specific data for determining’

the amount of range and farm land whi'c'h‘ rﬁa.;r‘be irrevocably removed -

from production by projectéd grovilth, and (4) data for "ex‘raluating the

: impactﬁ of préjected.development‘ on the limifved resources of file ‘coastal

Sone, | |

 Current iaﬁd ul‘se in the Lower Rio Gr_andé Valley (Camérron, Hidalgo, |

and Willa.cy Counties) was mapped directly on 1971 a‘eriav,l' phoj;omoéaic’s, |

| scale "hlv:C)O, 000, available frorﬁ the U.S. Agricultural Stabilization énd

’ COﬁglefrvatioh Se?iric;a throu‘gh‘ the U. 8. Dep’art-frient of Agrvicul‘tq"‘re-v-_‘—»Soi‘l'"’

and Water Division. bAdditional information was obtaiﬁed from thé latelst

U.sS. Geblogigal Survey 7;1_/2fminute to_rébgra.phic maps, apd' Texé.s o

| nghway Depé,rtrneﬁt mai‘)"s;.‘.’,f..___U__rban development was u'pda.ted:_usingr 1974 |

aerial .‘pAhotograp]ils (s;.g‘ale 1:3Q,:OQO) obtained through the U. S.’ Department _ |

of Agriculture. The map baseﬂ §vas édapfed frbc;m the Arr’ny Map Servic‘e

topographic mapbs‘eries, scale of 1:250, 000. The finished land use‘-m.Aa‘p

is at a scale of 1:250, 000 and is in the foi‘m of a’ha.;-qd-colore‘d work ma‘p.‘
Seve‘n‘differént categories,_df land uée/ were delineated ahci: mappe_d.

In order of decreasi‘ng acreage, these units are: (1) cropland, (2) range-

pasture land, (3) natural and. man-made Wafér bodies, (4) barren sand

and muddy sand, (5) urban and industrial land, (6) suba‘.érial‘spoil and

- mg.de land, and (7) marshes. | Barren sand, water units, marshes, and

spoil were mapped with reference to éxisting land use mé.ppi_ng by Browﬁ

and others (in progress). Irrigat'ed‘land is also indicated on the map, and

with different colored lines is subdivided into acreage irrigated by
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surface water, ground-water and a combination of the two sources

] - . - C

(source of this data was ‘c/ﬁe' Texas Water Deveiopme’nt Board),' A
tabulation of the total acreage of range-pasture lairfd, cropland, and
urioan areaé by count»yfis given in mfa.ble 3. |
Crbpléﬁé

. Cropla-ljld comprisés 54 percent-of fhe land area in the L;)vver Rio
Grandé Vélley, 1,286,060 acres, With éver half of the Atotal‘acreange‘?.
océurring in Hidalgo County, the largest of the three coﬁnties. " Principal
crops‘ are gréin sorghum, upvlﬂanc’l cottoh, .asso-rlted vegetables (including |
carrots, cabbage, oniong, tomatoes, and potatoes), citrus frt_lits, a.nd
sugar cane. it hasr beéor;'ie ba‘. W1despread pr'avctice to '"double crép",
i.e., r_f'o_llow cotton or ’grain with»’vegetables for harvest in winfer and |
eariy :sp;'ing_ and tﬁen to replant grain'or cottoﬁ for summer harvest.

The most prodﬁ.ctive areas of the Valley in Cameron and Hidalgo
counties hive a 1é,rge percenté.gé of land under irrigation (table 4). ﬂ
_Ac_reagesl’of irrigatéd land in each coﬁnty and the sources of the irriga.tiqn
water are 1i}st.ed in table 5.

Soil salinity is a problem in some cropland areas. Soil scientists | |
have eétimatéd that ZE?% of cultivébt'e'd, non-irrigéted land in thé 'I‘_,owerb
Rio .Grande Valley is highlgr saline and nonprqd?ctive in terms of
cul;civated crops (Carter and Wiega.n,b 1964). Among the factors that
contribute to localized high soil .salinities is fapid increa.“se in clay

 content with depth. The clay apparently retards infiltration of rain water

“and prevents leaching of the salt."
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TABLE 3

AREAL EXTENT OF RANGE-PASTURE LAND, CROPLAND AND

URBAN AREAS MAPPED IN CAMERON, HIDALGO, AND

WILLACY COUNTIES (IN ACRES)

.- Range-

" " Pasture Land Cropland Urban
CAMERON COUNTY 140,148 417,143 32,839
HIDALGO COUNTY - - 373,318 652,755 . - 36,904
WILLACY COUNTY | 168,183 216,162~ 3,607.0
TOTAL THREE COUNTY AREA
Rénge- . o T
v Pasture Land Cropland Urban
Acres | 678,650 1, 286, 060 73, 349.0
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TABLE 4
PERCENT OF SELECTED CROPS UNDER IRRIGATION AND YIELD PER ACRE (1974)
(FROM TEXAS CROP_AND LIVESTOCK REPORTING SERVICE, 1974)

YIELD (PER ACRE)

COUNTY R “_cg_gg . 4 mRRIGATED  TRR. ~ NON-IRR.

Cameronf. ~"'RUp1éﬁd Cotton o 81 7 5024 176#
Grain Sorghum 70 66.2bu. 52.0 bu.

Hidalgo . ii Epland,COttoﬁk . 92 428#, é1§#

‘ o Graiﬂ Sorghum =~ . 4O : 62.2 bu,  46.0 bu.

Willacy . Upland Cotton ~ . 32 649f 3714

7'Gféin“Sorghumf | o ':lO T 55.3 bu. f' 49.0 bu.
TABLE 5.:

ACREAGE OF IRRIGATED LAND, LOWER RIO GRANDE VALLEY
: . SOURCE: . TEXAS WATER DEVELOPMENT BOARD 1974

\

 COUNTY . ) SURFACE WATER' | ‘ GROUND WATER . MIXED SUPPLY

Cameron o -, 287;445 L i 0" | -0

Hidalgo ., = 378,650 . 5000 - 60000

S T S S, (sprinkler : .(85%;surﬂace
D e T i B IR N ‘ . SYStem) N water)

WﬁﬂacY- S f_'E37;7Z3, = o i”O‘ =0
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Range-Pasture Land

Range-pas‘tu‘r'e land comprises approximately 29 percent (678, 650
acres) of the 3-county area, with over half of the total .‘Vrange-»pasturei
land occurring in Hidelg'o éjo_unty‘.. In thre northern portiop of the rﬁapped
' area, ‘this lend 1s eommonly aesoeiafed with live-oak mottes that ha,ve
become est‘ablished‘on stabilized aeolian sand dunes. A variety of
g'rasses; vines, and other smell'pla.nts Voccilr with the thick oak mettes.
Cattle graze oﬁ the mot‘te—a‘.SSOCiated'vvege’cetien; in additioh, the mottes
are habitats for aburidant Wi‘ldlif_e.

In the eastern part of Camel;\on and Willaey Coenties, range-
_P_e.‘_stu.re land extends aiohg“fhe coe.st as a narrew ba1;1d of grasses and .1c‘>w>
‘scrub brush growing on salty _sdils. The range-paeture land is adjacent

| .

\1:0 coastal wind-tidal flats end the soil salt cOntenf makes farming.
difficult. R
IvIuch of the 1eﬁd, Both irﬁpreVed:and unimproved, is used fo“:r
| raising cattle, sheep, and dairy animarllsr.‘ In 1974, Hida.vlgo ‘County wasvy
the leading pi"educer of cattle (1n _the.mtl.qree-counvty ‘a‘llea), while Cameron
County led in poultry prodﬁcﬁori (Texas Crop‘and Li\}esteck Reporting
Service, 1974). | |
Approximately 26,815 acres of range-pasture land are a part of
Federal and/or State-owned lands; Lage.na Atascosa a.na Santa Anna

National Wildlife Refuges in Cameron and Hidalgo Counties, respectively, ‘

are examples.
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Natural a'nd‘Man'-Made Water Bodies

Approximately 8 percent of the 3-county area is cc&ered by water
bodies, the largekst’ of which is Laguna Madre. | Othe’r large natural
water bbdiyes include La Sal Vieja in Willacy Couhty; Laguna Atascosa,
Laguna Larga and Lojma Alta Take in VCameroﬁ County; and La Sal Del
Ray in Hidalgo County.. Several large artificial r\esérvoirs also aré ,
present, sﬁch as ’Mo‘rllte Alto Rese“rvoir in FI—'Iida;lgo Cbunty.

These natural and artificial water bbdies are used for flood control,
municipal water Sup'pliés», indusff'ial (iﬁclqding commercial fisheries)and

agricultural needs, and recreation.

i

Barn-r“en Sankd aﬁd Muddy Sand
~ Approximately 5 percent (of which about 1.3 percént is beach)"ofm -
. ‘thfe” total area is. comioost_ad Qf unv-eigeta',ted‘t'o very sparsely vééetated sar;d
 and muddy s‘a;nd. These barren éfeas ‘include.in addition to beacheis
active dune fields, lov:‘/_’lv';r“ihg' tid.al Jf.lats,‘ and washover c‘hannels.
Tidal fiaj;s geﬁerélly éré deVoid of vegejta:t‘ion, except for algél mats

which fornj following pgriods' of ‘-inun'datio’n; mats of blue-green and
’c%ccasionaily red algaé form a leathery surface that cracks upon desicafiox}
and drying.

Liands transitional between the‘vvind-tidai-‘fla.ts and eolian sands
generally are sites of poorly developed grass végefatiOn; in these ar'ea.;'s““'
- wind deflation is aﬁ important process and clay dunes are common.

Principal use of the barren lands is as wildlife habitats. Transitional

lands may support limited grazing on remnant erosional islands (Brown -
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and others, in progress).
Urban and Industrial Land ‘ ?

N\
This land use category includes residential-urban and recreational

development, small rural villages, and industrial areas including
municipal Works, in(iustrial‘plant‘s and port facilities.

| Alfhéugh the mapped regivon encompasses the largest concentrations
~ of urban and indusfri_ai areas in all of South Texas, these areas comprise
only abouf 3 percent of the ti’iree-county areé;. Thé 1argeét n’ietré?olitén
cei‘-lter‘s ‘arel in the Edipbufg-McAllen-Pharr area (17,135 acres) in
Hidalgo County, and the San Benitq;Harlingen area (10, 238 acres) vand the
Brow;lsville area (10,1167 acres) in Camerén Counﬁy.

Comparison of 1971 é,nd 1974 aerial photographs indicates that |

during this peribd tlrle"g‘reate st_urbaﬁ aﬁd ir;aﬁstriall growtil occurred in

McAllen and Brownsville.

Sut;éerial Spoil and Made Laﬁd-. _
— : v (
Subaerial spoill'is comesed of "waste'"! matérial—-éané’l’, shell and
mud--that has been.dumped or piled along ;i.redged can_a,li‘s and channels. “
Made land includes areas fhat have béén filled With-dredged materials for
developfnéiat and construction puriposeé.
Appro:éimately 0.4 pércent of the mapped area is subaerial spoil
or rna}d_e‘ land. It occurs primarily along .the Brownsville Ship Channéi,

Intracoastal Waterway, mouth of the Arroyo Colorado and Mansfield Ship

Channel.
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Ol&er déposits of subaerial spoil and made land hé§e become vegetated
with a variety of grasses and plants.,»Along the Intracc;astalWaterway many
small cabins used for recréational purposes have been placed on spoil
islands. Sbine islaﬁds serve as habitats for‘\vvaterfowl. |
Marshes

- Fresh-water and brackish to saline mafshes present Within the mapped
~area have been classified together on the land use map. Fresh-water marshes
often are ephefnerai, occupyiﬁg low-lying flood prone area.s‘that become
veg’etatet/il with c’atta.ils‘ and slough gra.ssifollovv‘ing rains. Saline to brackish-
water r‘narslr‘;es, ‘1oca‘.]:1y ilinundia,,ted‘by tide, form“ narrox‘;vj bfringv‘es along the
mainland shoreliﬁe of Lé.guné Madre and along tidal chahn;als that ‘r'ea;ch' in- -
land from the ‘1ag061v*1. | Sélt wort, ~g‘1a»ss' wolrt," -and salﬁ grass iare common,
The arshes are 'importa‘n;c to wildlife. |

" HISTORIAL MONITORING--GULF SHORELINE "CIeiANGEs' ALONG

SOUTH PADRE AND BRAZOS ISLANDS

: Bgrrier islands ére comprised of dyn:amic“envirtl)vn‘ments' in Whié_h '
“ natural changes often take pla,gé in rela.’cively short périods. AOf»tii’:J‘flé‘.w Locatipp
of permar;ent, high-cést struct{u:‘resﬂand rec__‘rea’,tional cdrﬁ;ieﬁces on the
island, in many areas less than 200 feet from the Gulf shoreline at high
tide, makes it essegtial to be aware of bothi shér“c- and long-term trends
in the positio_n_ of the Gulf shoreline. Such trends can be determined through -
historical monitoring.

Historical monitoring invoives‘the use of chronologic phbtogra,phs,
topographic maps and coastal surveys on which the positions of shorelines

N
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are documented. Lines representing the shorelines are traﬁsferred to a
base map using precise cartographic techniqﬁes; differences in shoreline
positions at various times ‘can then be accurately ﬁ#eésured and
compared.

The following éiscussion oﬁ historical Gulf shor‘eline changeé and
on analysis of thoée 'chan‘g-e‘s along south ?adfe Islanvd (Mansfield Channél
to Brazos-Santiago Péss), and Brazos Island is from Mér%:on ané 7t

Pleper (1975). General méthod:.s» and procedﬁreé used by the Bureaﬁ of "
"_Econorn_ié Geologyr in monitorir‘{‘g_. ‘histqri"c‘al shoreline changes are B
présented by Morton and Pieper ('1975) and also vby Fruh,‘ and others;,
(1976). Inciluded in fhej methdds and progédures is informa.tion on ‘sources{
of data,» factgfs af‘frecting accurécy of data, .u;e:é and intérpr'etation,of
topogra?hic surveys; and aerial Lé']:’;‘otoglj;\.phs, carto_graphic pi‘_ocedufes, |
measurements and célculated ratés, And justificati'on and limitations of
the method. k |
"Because of limitations imposed_b‘y» the technique used, rra';te's\
of change are subordinafe to trends or directions of change.
Fui'therrnore, values determined for lgng—term ne.t changes
should be used in context, Values for rates of net ci'lange are
adequate for describing long-term trends; however, rates of
short-term cilanges may be of greater magnitude than rates

of long-term changes, particularly in areas where both accretion

and erosion have occurred. " (Morton and Pieper, 1975).
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Maps and photographs used to determine Gulf‘shoreline changes
on south Padre énd Brazos Islands r,arige in dateé from Novembe.r,
"1854, to June, 1974; the different vintages of mé.l;s' and photographs,
howe‘ver, do not nece‘ss{arily cover the entire 1eng';ch' of shoreline in
‘the s.tudy area., Sources and ‘date,s of the phétogr’aphs‘are identifié;i |
in table 6.
Gulf shoreline positions recorded”oh the different vintages of

| maps é.nd"'photos were‘ meé,sured and compared at 25 points spaced at
intervals of 10,000 feet from the Kenedy-Willacy Ct;)unty boundary to
the mo;lth of the Rio Grande (figtire 1). NorthWa;rd of point 13
) (figﬁr'e 1), éultural features are lacking i gr(»)uzva'd»control for plotting
shoreline positions oﬁ t1;1e base rﬁap was bba_sec;':l_ on natural vfe‘aturves sucl_:;
as."st_able dunes and_the éhape of b}ack—isléi‘nd areas. V’I’heref_ore,r the
chancre for érrgr may increase slightly in some areas north of poin.t 13—.’

'Di'rectic—ms apd rat{es of change wé"r‘e determined and analyzed by
Morton \and Pieper (1975) for vérious.time.intervals at each of the 25
points (figure 1). Net historic changes ’that h:a,ve occurred during the
last 80 to 120 years along the ‘Gulf shorelines of-].3razos and south Padre
Islands are shown in figure 2, |

Alfhough data on Brazos Island indicate net accretion during the
past 120 years, erosion has been the trend at points 23, 24, and 25 since
1937, Accretion h-é;sﬂcontinued at point 22 which is influenced by the
sop.th jetty at Brazos Santiago Pass; the jetty interrupts the northward

. flowing longshore currents and entraps the transported sediments.
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TABLE -6
~ LIST OF AERTAL PHOTOGRAPHS AND MAPS USED IN DETERMINATION OF CHANGES
"IN VEGETATION LINE AND SHORELINE*
“(FROM_MORTON AND PIEPER, 1975)

. DATE . SOURCE OF PHOTOGRAPHS
“April 1937 ' Lk Robin Research Inc,
Nov., Dec. 1954 . ' “U. S. Dept. Agriculture
Nowv, 1955 o ‘ U. S. Dept. Agriculture
Jan., Feb. 1960 - * B Tobin Research Imc.
Oct. 1961 o © U. S. Army Corps Engineers
June 1967 - U. S. Army Corps Engineers
Sept. 25, 1967 - ; Texas Highway Dept. o
Sept. 28, 1967 (mouth of Rio Grande) Intl. Boundary and Water Comm1531on
July 1968 . c .~ Texas Highway Dept. '
Nov. 1969 ‘ * Natl. Oceanic and Atmospheric Admin.
Oct. 1970 =~ . o * . Natl. Oceanic and Atmospheric Admin.
June 1974 - Pl Sl ek Texas Highway Dept.

List of Maps Used invDétermination of Shoreline Changes”

DATE . - DESCRIPTION : ~_SOURCE OF MAPS
Nov. 1854 ' Topographic map-453 - Natl. Oceanic and
. ‘ Atmospheric Admin.
1867 . Topographic map-1045 .~ =+ Natl. -Oceanic and
L : R " Atmospheric Admin.
July 1879-80 ‘_Topographic map-1476a, 1476b Natl. Oceanic and
i - ' : s ~ Atmospheric Admin.
1917 .. Topographlc map- 3673 ’ Natl. Oceanic and.
’ E ‘ . - Atmospherlc Admin.
1934 .'15—m1nute quadrangle . ' U. S. Geological Survey
~ Oct. 1958 . Changes. in, location of mouth" Intl. Boundary and Water

of Rio Grande 1853 1966 Commission

*Iﬂdicates vegetation line and/or shoreline was used in map'preparation.
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Figure 1: Generalized diagram showing location of shoreline measurements,

beach profiles, and hurricane landfall. From Morton and Pieper,
1975.
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I—Ii'storica.l monitoring data on south Padi‘e Island indicate a history
of erosion along the Gulf shoreline except for an'é,rea adjacent to the
north jétty at-Brazos éantiago Pass (point 21, figure 1) which has
undergone ’accrgti»o%l since the jetties were 'construcfed in 1935. Net rates
" of erosion for points 8 through 20 have ranged from 725 to 1400 feet during
an approximate IOO-yéér period. Net annual erosion has ranged from 8 -tp
13 ‘feet which is consvidered a moderate rate by Mortoﬁ and Pieper.
Although these figures indicate long-term net change, the values can have
misleading implications and do not indicate short-term changés. For
example, net rates of er;)sion from poini:s 8 to 19 durinrg/a 14-yeai' period
(1960-74;) rangéd from 3.5 feet to 28. 6 feet per yeaf. The average raté
fbr all 12 pkoin’cs for this 14-year period was 14.6 feef/yr. |

Long-term”t.rends indicated by the historical moﬁitoring data may
not be indicaﬁvé of future long-i:ei‘m trends 1f the e-q{ﬁlibrium betv;/eén
sediment supply and littoral processes is upset. However, there is no
'evidenc;e to i.ndicate. a reversagl'..in the erosic;né.l t‘rﬂend a_,nd\, therefore,
Mortt;)ﬁ and Piepér' 4'c:or'1:¢1ude‘ that the position of the shoreliﬁe in this region
will continue to retreé.frllandwérd.

CHARACTERIZA"i‘ION OF FORE-ISLAND DUNES
ON SOUTH PADRE AND BRAZOS ISLANDS

To clé.SSify and compare south Padre a.ﬁd Brazﬁs Islands to other
barriers, it is useful to conSide‘r two end m embers in the spectrum of .
modern barrier types based on thé‘ir response to storms. Because

these barrier types respond differently tostorins,‘ they should not be |

managed or developed in the same manner.
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The first end member is the high profile island (figure 3) -
characterized by elevations of greater than 1A0 feet‘and\ one or ndore well
developed eontinubus fOre-islatnd dune ridges. Often, there are sma}ler ’
~discontinuous hummocky foredunes seawerd of the first-dune ridge and
| smaller wind shadow o‘r coppice dunes on the back beach seaward of the
.hﬁmrnocky foredunes., Height and .c‘Qntirluity of these duxtes .]ero“hibit
storm waters from flowing ‘i‘eﬁdomly across the island,‘ but restrict it
to relatively narrow and permanent washover sites that a;é c.ommdnly
reopened by each etorm. Where there is s{i}fficient rainfall, the
protected back-island area behind the dunes becomes densely vegetated
and is maybe flooded from the bey s1de of the island during the ebb

surge following hurricanes.

The .lowl profile island (figdre 3) is characterized by elevations of
less than 10 feet and usually consists of low coppice mounds end
dis‘covntinurous“ fore—islarrd dunes.-k 'filese (discontir‘:_tuous dunes allow sterrr_l
surge to pass across theisland by flowing in and a.r,votm'.d the scattered
dunes like water rushtng through a mvaze. The storm Weshovers ma;t
form coalescing f.aﬁ systems along the ’back side of the islands, and each
new storm adds more sediment ‘to the older fens. Ox}erwash is not
necessarily restricted to the same pathway during each etorrr; and often
inundates large ereas of the island. Godfrey and Godfrey (1973) dis”cussed i

the difficulties encountered in North Carolina when the limitations in

developing a low profile island were not recogniied.



- 30 -

Low meile Barrier lS!and L

Figure 3: Generalized diagram of high and low profile barrier islanc;s. :
From Kier and others, 1976. S S
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As a whole, Brazos andSoutl:.l‘Padrle Islands are 10§v profile
islands, generally characterized by elevations of less than 10 féet,
N sparse vegefation and diécontinrulo’us fore -island dunes. Although
‘1v:here‘ is a dune comple:; with an elevation.of 30 L‘f'eet on BraZos Island,‘ |
and there are séatter’ed dune:complexes of uio t0'20 feet on South
Padre, hurricane f]j?oding is felativelyun’obstructe& Mchwen and
Scott (1975)’ reportéd that surge ﬂd\':v,«aCross‘ sﬁuth Padre is virtua_ll}
unconfined during hurricarieé. Scéur chann;els are rare, and sﬁi'ge |
waters spread ou\t axﬁong t“hé duﬁes coaieécing into vwashoxlrer fans on
the tidal flats‘ along Laguna Madre.‘ McGowen (19:75, personal com-
- municaﬁon) has also ‘r.epo“rted that borings on ébuth Padre Island,indicatg
the islaﬁd sand is only 10—15 feet thick and underlaih by mud. As
mentioned in a previous ‘secrticrm, Morton- and ;Pie-per (1975) have
determiﬁed’ the net long-term erosioﬁ rates on south Pé.dre.to be on
”;:vhe order of 8-13 f_éet/year.‘ W‘i‘th these factors 1n mind, the: ‘irripoftance
;)f maintaining and prot"ect‘ing sand that is stored in the dunes is apparent.

Aerial photo.gra»phs taken five days after__I—Itirriqane' Beulah reveal
that although the gullfwa.'rd :edge of the fore.'-isla/md dune line “fr‘etreatéd
lé.ndward under the attack of storm Wateré, severai dune 'éomplexes

were effective in blocking or diverting storm surge thereby protecting

n .
\ -

local areas behind the dunes. In addition to offering some stdrm protection,
dunes on south Padre Island also serve as massive natural sand "reservoirs'
that help the island and its resources adjust and recover from the attack

of hurricanes and tropical storms, and erosion. Yet, dunes on south .
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L Padfe Island (between Mansfield Channel _and the Rio Grande River)
were excluded in the 1973 Sand Dune Protection Bill (Senate Bill 268,
63rd Legislature) which stated that these dunes "do not efford |
significant proteetien to persons or bproperty inland fromkthiis area'l,
(Texas General Land "Ofvfi.ce. end Texas: Coastal and Marine Council,

1974)..
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APPENDIX
LAND AND WATER RESOURCES QOF THE LOWER RIO GRANDE VALLEY=--
GENERAL CHARACTERISTICS INCLUDING CAPABILITIES AND LIMITATIONS

J

COASTAL PLAIN

Al  Moderately to Highly Permeable Recharge Sand:

Low moisture retention capacity, poor waste disposal capability,
‘excavation easy, negligible shrink-swell potential, high foundation
strength, high corrosion potentral moderately susceptible to erosion,
1rrlgated cropland. e : ' '

A2  Moderately Permeable Recharge Sand and Silt:

, High mud content locally, shallow aquifer, saline in eastern Cameron
and Willacy Counties, locally subject to flooding in Willacy County; low
to moderate water retention capacity, excavation easy, low shrink-swell
potential, high foundation strength, high corrosion potential, mostly
crop}and;'rangelaud in eastern Cameron County and Willacy County.

A3 Mhd Veneered, Moderateiy to Highly Permeable Sand:

Mud cover partially retards recharge of ground water; low to moderate
water retention capacity, poor waste—dlsposal capability, exc¢avation mod-
erate. to- easy, low to moderate shrink-swell potential, moderate to high
foundation strength, high corxosion potential commonly cropland locally
range-pasture land :

A4 Mud veneered, modefately permeable sand and silt:

Thin mud veneer, partially retards recharge of groundwater, 1oca11y
subject to flooding in Willacy County; low to moderate water retention
-~ capacity, poor to moderate waste~disposal capability, excavation moderate
to easy, low to moderate shrink-swell potential, moderate to high founda-
tion strength, very high COrrosion‘pogeﬁtial, mostly cropland.. - '

A5  Sand veneered, low oermeability mud:

Thin sand veneer, locally subject to flooding, moderate.to high water
retention capacity, moderate to good waste-disposal capability, excavation
moderate to easy, low to high shrink-swell potential, low to moderate foun-
dation strength, very high corrosion potential, mostly cropland.



A6 TLow Permeability Mud:

Locally subject to flooding, moderate to high water retention capa-
CLtY, cracks extensively when dry, good waste~disposal capability, high.
shrink~swell potential, low foundatlon strength very high corrosion po=

tential, commonly cropland

A7  Low Perméability Mud, Saline Soils:'

Higher salt content in soills than in wnlt Aﬁ, susceptlble to hurglcane
qurg@ fioodiug din iagoonwa?d areas, saline water table, moderate moisture ’
retention capacity, poor to good waste disposal capability, high shrink-
‘swell potential, low foundation strength, very high corrosion potential,
rangeland. -

A8 Mud-Filled Channels and Topographic Lows:
{

Low permeability, high water retention capacity, susceptible to early
flooding and ponding<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>