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TEXAS SUBMERCED TANDS

Samplinn and Preliminary Analysis and
Mapping of Texas Bays and Inner
Continental Shelf
By

P

Jo ¥H. MeGowen, R. A, Morton,
T. R. Calnan, and L. T, Brown, Jr.

Bureau of Economic Geology
The University of Texas at Austin

INTRODUCTION

| In December 1975,.the first cruise’of the Texas submerged lands re-
search program began aboard the research vessel Faye, with 14 days'nf
marine seismic profiling on thg inner éonrinental sﬁé]f off Brownsville
and southern Lagﬁna Madre, Texas. Since that first cruise, research
scientists of thg Bureau of Fconomic Geology have spoﬁt many months manp-
ping the Tex%s shelf aboard the University of Texas research vessel
Longhorn, andbabonrd smaller boats, airboats, and land vehicles\in and
around the Texas bays from Loﬁisinna'to,the Rio Grande (Fig. 1).

Throughout the program, research personnel of the U.S. Geological
_Survey,,CorPUSFChristi, Texas, cooperated fﬁlly, matched certain. funds,

N

and supplied critical equipment and personncl. Consequently, the Texas
program was integrated fully with U. S. Geological Survey and Bureau of
Land Management studies of the Federal 0.C.S. of South Texas.

The Texas program was desipned to provide the basic scientific data

necessary to assess and predict the.problems and potential impacts
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Index map showin

g seven area maps that cover the
submerged coastal Tands of Texas.
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resulting from enerpy, minerai,'transhortation, rocrontion, and industri-
al development along the Texas coast.andvheyond,'oﬁ the federal outer
cOntinnntal shelf. Results of this projoct‘nhd its‘on~noing ana]ytiéal/
dnterpretive ptograms will provide Tcxasiwith comprehensive natural ro—"
sOurces‘data,with whiéh tn‘nsness,tﬁe various‘dévelnpmcnt éconarins that
éﬁn be anticipated by fhe Texas Coastal Management -Program.

Using.pfecise rhdiéhavigation techniques, the entire Texas coastal
.wafers, from rivefé to 10.3 miles (3 leagues) offshore; were surveved on-
to a grid of lmmilo‘sample étatibhs.[ Ry Aﬁnust 1977, 6,69? samples had
been collected (Fig.JZ).‘ Dﬁring tﬁe sarie period, on sephrnﬁe crulses,

. over 4,100 nautical miles of high rcsolutioﬁ seismic surveyé»werc recordQ
ed; these surveys‘covefgd all‘of the Texas inner shelf, and most of the
bays (Table 1).

By August 1977; 18 percent. of the collected samples (3,08R8) had been
geochemically -analyzed for 20~30 trncg elements. Approximately 50 ner-
cent of the sampies were analyzed for‘organicvgarbon, and preliminary
biolbgical analysis of 5ﬂﬂ'samples was chpleted by August 1977, éeo—
physicﬁl analysis has pérmitted delineation of the active and shaliow
faults beneath the Texas'inner shelf. Visual énalysis éf the 6,697
samples has been completed, in‘;rder to prcpa?c‘prgliminhry sediment
distribution maps.‘ Thc Rureau's cnrtnﬁraphic section also hds cbmpleted
two sets of 1:125,000 base ﬁnps (seven sheéﬁs perAsot; Fig. ]). One set
contains sample.statioﬁsvfor Qsevin the mapping nrogram, and the otﬁer‘/
set contains all.geophysical'cruise/profile lines on.which geophysiéal.

interpretations will be charted.,



Table 1. Status of sampling and sample analysis, Texas submerged coastal-lands program, /\Ug|t|§l 31,1977.

Tasks L Bays Shelf Total

Total Samples ) 31972 ' 35001 6697
Collected .

Geophysics:
Nautical miles

~of high resolution . 6003 3500 . 4100
seismic ’ ) | ' .

Analyses:

Sediment textures Initiated: Complete in FY 78-79

Geochemistry

Total Orgahic : 7884 2300% 30884
Carbon }
Trace Metals 357 750 1107
Biology ' - 280° 1300° 580
Seismic Initiate in Fault Mapping
lnt(-:rpretation6 FY 78 completed; .
) : Stratigraphic
analysis
‘initiated

Two remaini’r{g strips to be{completed in September, 1977
. 2Bays to be completed in FY 1978

3Approximately 2 weeks of sampling remaining in northern Laguna Madre
4Analysis underway as funding permits

5Preliminary analysis witH faunal lists. Detailed assemblage

stuclies scheduled for FY 78-79. Total of 3,197 biologic samples from
shelf and bays collected in program.

sExtensive analysis scheduled for FY 78-79
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able 2. Status of map preparation, Texas submierged-coastal lands program, August Si ,1977.
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Chromium X X X X
Iron X X X X
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Lead . X X X X
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Vanadium X X X X
Zirconium X X X X

“partially completed




Althoﬁgh the Fiscdl Year 1976-1977 pfogram was dosiﬁned principﬁlly‘
- as a data collection phase of the submerged lands program, considerable
interpretation, mnpping, and-nnjiyses of the vast information systeﬁ
were well underway by the end of Tiscal Ynatv(FV)'1977 (Tables 1,'2)‘
With oniyba few small sample afeas rémaining on thnlinner shelf and in
the bays by August 1977, thé Texas submerged lands program enters on
October 1, 1977 é second phase'involving intensive, sophisticated
analyses, interpretation, aﬁd mapping of data. Possible coring operations
will also permit differentiation hetweeﬁ the components of the shallow
subsurfape that lies beneath the bays and inner shelf. |
This report is designédbto summarize the status pf the submerged
lands program as of August 31, 1977, at the end of the cn]l@étinn/survoy
phase, and at the bgginning of the analvtical, interpretive, and chart-
ing phaée. In addition to description and initial interpretation of data,
there also is included a folio of maps dnpictinn the distribution of -data
that have been cqllected énd analyzed to date. These maps.nre,vof course,
prelininéry, and they will‘be'intcnsively reviewved, supplemented, and
completed during FY 1978-1979, Preliminary bioloric assemhlaneviists
are included iﬁ the Appendix, Léfﬂé volumes of analvtical data are
available at the quenu; these will he prncnﬁsed bepinnine October 1, 1977,
Pipures 3 and 4 1llustrate the progress nn& nurron% Srntﬁs nf the
submerged lands stﬁdy. 

J. H. McCowen supervised bay studies, and ‘R, A. Morton supervised

shelf investigations. T. R. Calnan directed bay hiologic analvsis.
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L. F. Brown, Jr. coordinated the prngv,rhﬁ) and provft,dml liatson with the

" General Tand Office, ‘Respousibility fér writinn'this'rehort is as

follows: J. U, McCowen, Bay Studies; R, A, Morton, Tnner Shelf Studies;
To R Calnan, Bay Blolopy and Appendix Ay and L. T, Brown, Jr., Intro-
duCtion, Sunmary and Conclusionn,,nnd coordination of report preparation.,

Principal support in preparing geolopic analyses and maps included M, ¥,

Pieper, J. L. Chin, J. P, Nerber, R. L. Andersen, C. R. Lewis, B. Sepassi,

~and G, Safe.

A field program of thc‘magnitude.of the FY 1976-1077 éuhmérged laﬁds
studles required'thevsuppért‘of ﬁnny people; Bureau staff ﬁemhefé active
in.the gcdphysical.and sample collection prograns inclnded T, H, Hcﬂnwén
(héy investigétor), R. A. Morton (shelf iﬁvestiﬁntor), JA L.:Chin; T. R..
Célnén (biologist), J. P, Hérber, C. R. Lewis, L.IC,‘éafé, M. ¥, Pieper,
W. A, White;,Dale Soldmdn, Charles Greene, Carl Chriétidnsen;bﬂwight

Williamson;‘Mike Stewart, Carl Warning, Greg Miller, Pam Luttrell, Steve
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lenry, and L. F. Carner,

Support by U.S, Ceological Survey personnel was provided by Chuck

Ilolmes, Anne Martin, Jerry Shideler, Fran Firel, Ron Miller, Cary Pile,

Robert Vitaglione, Scot Heald, Telicity Ohrm, Kenny Roberts and Mike
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Lillard, Cindy Rice, Pam Holmes, Pat Wichols, Carl Forn, Tim Martin, Chuck
Steelting, Jack Kindinger, and George Wiley. MHenry Berryhill and Louis
Garrison helped coordinate the U,S.G.S. program,

Hany members of the Ceneral Land Office and Coastal Zone Management

Program supported the program throughout its entirety, including Bob-
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Armstrong, Comnmissioner, Ceneral Liand Offfice; Ron Jones, Dircctor, Coastal
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Gaines, 1in.charge; Bettye Blitch, purchasing officer; and Floise Hill,

contract and accounting support.

11



RAY STUDIES

Compafdblo dntn'ﬁere qollectedyffom bavs, eétunrios, aﬁd 1agooﬁs,
nnd.frnm‘thé inner CO“tinoﬁtn] ahelf. Thcnévdﬁrn_1ﬁc]ﬁd093od1mﬁnr samples
and hinh—fesolution éﬁh~hott0m'spnrker'ﬁrofilon. Sediment from Qnéh
samble station was suh-samplcd for (l).textnral annlysd#, ) trace'mepal
gebchemistry, (3) total organicvcéfbon contént,.(&) nrahium equivélent
contént, and (5) identificétion of;the.behfhic fauna; _héophysiéal lineé
Werebrun pérpendicular and parailel to the long dimension of bayé, estu-
ariés,'hndylngoons; vhere water depthApérmitted, gcophysical lines were
_spacede miles apart;» |

Surface sediment samples were coilédted with a clam~shell grab
sampler, capacity ﬂ.25icubic fdht; Sample stations wefevpre—pléttod,on
navigation charts; ‘actual p}otting of n_énmplo‘stﬁtion wﬁs made on-site,
using the resection method whonvin sight of 1dnd. Where. land  could not
be sighted, sample stations were plottedbhy steering é,given cﬁmpass
course for a specific length of time. Water depth and.timevof sample

collection were recorded at each station.f*When the Sample‘wﬁs brought
on board, it Qas:deshribéd (colnr,vtextgre, shell cnﬁteﬁt, and ofgénic'
content were recofded), and it was'éplit for cﬂemicnl, biologicnl,'and

texturai analyses, vField‘desctiptions éreventirely visuai, and the 20
sediment types' that have been fecognized’ére based on three sediment
end-members‘(shgil,bsand,‘and mﬁd),‘and mixtures thereof (Fig. S). Two
" reef types (oyéter and serpulid reefs) have been included with sedimcné
types for conveniencé of mapping.

Geophysical lines Qerc pre-plotted on navigation charts. Yowever,

water depth restrictions required that the position and trend of some
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lines be altered siﬂn{f{cnntly from . the pre-plot position. A shallow-

draft, 23-foot Pen-Yan beat was utilized for bay peophvsics. Both the

‘boat and the high-resolution sparker equipment were provided by the 1.8,

Geologdical Survey at Corpus Christi, Texas. A mini-rance-radionavipgation

system was used to locate precisely the nc&phyﬁicn]'shnt points (shot
points were taken at 1,000-foot intervals). 'Coophysicnl lines were then

~ .
post-plotted, using the shot points as co~ordinates.

Surface Sediment Distribution

Spatial relati6nships of sediment tvpes (déterminnd frbm‘field

descriptions) are presented on maps at a scale of 1:125,000., Base maps

utilized for presentation of sediment data are the same scale as those

used in the Bureau of Fconomic Geology's “Environmental Ceolopgic Atlas
of the Texas Coastal Zone." Maps presented in this report represent the

same seven areas as the Invironmental Geologic Atlas Series (Fig. 1).

Bcdumont-Port Arthur Argn

Sediment is delivefed to Sabine Lake primarily through the Sabiﬁe
and Neches Rivers. Smaller drainage systems to the.west,‘such as Tavlor
Bayou, discharge into either tﬁe Sabine'ﬁechcs Canal or tﬂe Port Arthnr 
Canalj; most bf the sedimeﬁ; delivered by these streams bypnssés Sabine
Lake and iS'transpofﬁcd to the Gulf of Mexico through Sabine Pass.,  Some
of this sediment may be transported into Sabine Lake during flood tide,

and a small amount is derived from the adjacent shoreline, through

erosion. Crassostrea virginica and Rangia sp.also contribute to the bay

fill., Man's activities too have affected the normal distribution of

14 -



’Sedimont; for example, both freshwater and sediment have been diverted
through channelization and by spoil disposal.

The sedimenp distrjhution’mép was constructed from’fiéld doscriptinné

-of 157 surface sediment samples. Ten Qedimént tvpes. vere rednﬁniiéd, an'd
their spatial ré]nrionsh{pﬂlarn dopictnd.on the sediment diﬁrrihutinn.map.
Sand and-muddy sand are fouﬁd mosf often at the hond,nf-Sabine Lake, re-
flectiﬁg écdimént contrihutinn'thrbugh thé.ﬂnbiné and Meches Rivers; sand
also is found locally in the Sabine River; the Neches River, nhd some
dredge channels.“ﬁuddy sand is situated along bhay margins as a result
both of reworking of~Pleist0c0ne materials fqrmiﬁg the shoreline, and of
reworling of spoil, nnfticularly inlﬁhe_?hrt Arthufbvicinity.

Sandy ﬁud is found at the head of Sabine Lake, adjacént tn the
shoreline, and offshore from quil»disposnl areas. At thﬁ head of Sahine
Lake muddy sand displays a normal distribution pattern; sedimnn; ‘tends
to becémc finer arained with distance from a river mouth. Small areas of
sandv mud are restricted to thn lake marpin alonp the Louisiana shoréline,
and along the banks of Sabine Pass. The largest area of sandy mud lies
along the west shore Qf the lake, and extends east and northeast into the
lake center; this sandy mud was depoéited by dredging activity, and by
ﬁhe,rcworkinﬂ of dredge maﬁerial by waves and currents.

Mud composes the largest part of the 1ake bottom; it occurs in both
the shallow and'déeb parts of the lake, and extends from the head of the
lake through Sabine Pass.

"%é.remaihing sediment types are nud with shell materin]l(sholly

mud, sandy shelly mud), sand with shell material (muddy shelly sand),



M'ﬁnd Rhnll'(clunn; ﬂrnyo1~size shell debris, and shell in a mud matrix),
Shelly mitd 1s situated along the southern shore ‘("4' - 6" of vater) and
in Sabine Pnsn'(iﬁ feet of wnfhr); as well as An parts mf‘thn thinq
Neches Canal and the Cglf Thtrnconstn] wﬁforwny. ,She]l vithin the 1ﬁko
1s‘primnrily CrﬂnSOStrOﬂ virpinica and Raneia sb. thdy shelly mud
_ ! o aAntea e 5p

(station 27) ié‘a_minor Sedimentltype found along tﬁé'snufh lake marpin

in about 4 feet of wﬁtcr; live Ranpia dre found in this Aréa._ Muddy
sholly sand (stntfﬁn-57) is §ituntnd in 5 feot of vater near the west
.shore, adjacent to a‘spoil disposal area; this sediment type is a man-
made product, Muddy shell occurs in twvo smali, widely separated nréas
(see stations 10.5, 12 and 73), one at the south end of the lnkn‘(ﬂ feet
of water), and the nthnr'nonr the ndrtﬁ‘nnd (5 feot'nf water),  Tive
ovsters are'present at stations 10.5 and 12, Shell grnvoi (station 11.5)
is associated with ‘mud(‘fy shell ar the south end of the inko. Shell g.',ra.vAel

lles in ahout 11 feet of water, contains live Crassostrea virginica, and
‘ — 2 Virfinica

probably represents reef flank material,

Relict Pleistocene nud is present in Sabine Pass in 17 to 45 feet

of water (station 1 in 17 feet of wvater, stétinn 4 in 45 feet of water),

Houston-Galveston Area

The-ﬁouston-ﬁalVeston ﬁrén is characterized-by the largest bhav-
estuarine: svstem 1in the entire Texas Coastal Zone. - The system comprises
Trinity, Calvestbg, Eést, West, Chocolate,>0hristm5s, and Bastrop Bays.,
Maximum depths OF'Calvcston'and Trinity Bays are 10 and. 9 feet resﬁectively.

Bolivar ROads,‘the'tidal inlet for Galveston, Trinity, and Rast Bavs, and

part of West Bay, has a maximum denth of 40 feot where maintained by
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dredping, and a maximum of 23 feet in a natural state., East and Vest
Bays reach maximum depths of 7 and 6 feet respectively. The other hays

1

are dpptﬁximatély'3 to 4 fect'deep nf their centers.

| Sediment ié'subbiied to thié_béy—estunfiné Syétcm by rivers, from :
the .Gulf of Mexiéo phrqﬁﬂh'£idallinlets and across bqrricf islanAS'durina
storms, thfough erosion of Pleisrocéne deposits'forming méinland shore-
lines, and from_prodnctidn of shell material byimolluscs._ From-east,to
west,‘the‘fluvial S?Gtems that‘cnntribute sedimont'to.the‘bny—nstuafine
syéﬁem iﬁcludevTrinity Rivef, Cédar Bayou, Sdn'Jncinto River, Buffalo
~ Bayou, Clear Creek, Dickinson Bayou, Halls Bayou, Chocolate Bayou, and
Bastrop Bayou.

Distributionvof’sediment within the system is related to such
factors as (l)'sitb'of fluvial discharge, (é) lifﬁology of the Pleisto~
cene forming the mainland shoréline, (3) bathymetry, (4) location of
tidal inlets, and (5) proliferation of molluscs such as Crassostrea
virginiga.' |

Most of tﬁe»fluvial syvstems discharging 1ﬁto the bay-estuarine
'system are characterized by a iarge suspension leoad rélhtive to bed-
léad‘méterial. Consequently,.the shoreline and bay bottom adjacent to
the mouths of most of‘these strenm§ are typically muddy. The Trinity
River is an exception; a relatiQn]y large delta has been constructed at
the head of Trinity Bay, and d@]ta froﬁt sands fringe thé subaqueous part
of the area.

HMuch of the mninlﬁnd shoreline consists of Pleistocenc deltaic muds

and sands, In some areas the mainland shoreline is composed of Pleisto-
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cene strandplain sand. .Hhofn.thv malnland shoreline s represented by
Plcistocané deltaic dcpnsifs,‘héy marein depqsitg are sand, muddy snnd,(
sandy mud, or mud -- ‘dopendiny{, for the most part, hpnﬁ»tho local occur-
rence of Pleistocence sand within the shoreline mdtnrinlé.‘ PTnistncenc

strandplain deposits (predominantly sand) form the mainland shoreline

in. the vicinity'of Smith Point and Dollar Bav; hayimargin deposits in

‘these areas are predominantly sand and muddy sand.,

Mud is the dominant sediment type within the decper pnrts'of the
bay-estuarine System.‘vDeeper parts of bays.nre relatively far away
from river mouths; tidal inleﬁs; and shnllow bay hargin areas. lence,
the doepcf parts of bays are perhaps the lowest phyéicnl ennrﬁy environ-
ment of the,bay—estuariné'system; the deeper, lower-phvsical energy part
of the system is conducive to accumulation of the finest frghtion of the
terripgenous clastic sediment delivnred.to the bay.

Culf.and bay—estuarine water nnd'sedimént are mixed or exchanged
either through natural or man-made inléts. Tn the llouston~Calveston
area there>is one‘mnn-mnde tidal éxchange rass (RollnveriPass), one
'jéttied and dredged natural pass (Bolivar Reads), and one semi-pristine
natural pass: (San Luis Pass). MNormally, part of the bay water and its
associated suspeﬁsion sédiment'load leave the system throupgh inlets;
bay water and fine scdiment form a sediment plume that overrides the
more snline'Culf water as the plume moves seaward. Longshore cnrrenfs
move sand along fhe beach and shoreface of Bolivar Penihsuln,.Cnlveston_
Island, and Féllets Island. If it is not stopfnd by jetties nr‘groins,

part of this sand moves into the bav-cstnarine svstem with currents
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produced by flﬁnd tides. Some of this sand, the bedload, nccﬁmulntén
within the hqys és flood‘tidal.doltﬁs at tholyermihi of tidal chénnels;
Another part of the sand returns to the Culf of ﬂexicg with the ehbvtidé.
Some, n.f this ls—mhd accumulates at tl‘m‘._s(iaw:ird terminus of the tidal ch:nnn'tﬂ
as a pndrly;dofihhd ebb delta, and fhe femnjndcr is pickod up hy lonﬂéhére

currents and is carried down the coast.

Locally, the bay bottom has been built upward by Crassostrea vir-

ginica to within a few feet or inches of the water surface. Oyster reefs
and flanking shell-bearing deposits are most numerous in the constricted
| .

part of Galveston Bay. HMost of the other bays also have oyster reefs;

however, they are not as well developed as those in Calveston Bay.

Seven hundréd and five sediment samples were collected from the
bay-estuarine system in tﬁe Nouston~-Galveston aroﬁ. From Finldvde~
scriptioﬁs Qf these's&mplés, 15 sedimeﬁﬁ tvpes (including‘oysterbreefs)v
were plotted, and their spatijal diﬁtrihutinn were mapped. There are
four terrigenous claStiC_thtural types within this bay~estdafine svstem

-- sand, muddy sand, sandy mud, and mud. ‘The other sediment tvpes, ex-

-cept ovster recfs, shell gravel, and rock gragment gravel, are represen-

tati§c of these four basic textural types, with shell mixed in.

Quartz sand occurs, for the most part, in the higher plvsical energy
enQironments, such as (1) near the mouth of the Trinitv River, (2) in
shallow ﬁay mﬁrgins, and (3). in tidql inlets and tidai dnltﬁs. There
ére also local concentrations of sand'adjacontvto the Intracoastal Water-

way. This sand was reworked from spoil placed beside the dredged channel.

Muddy sand generally is found in depositional environments character-

- ized by somewhat less intense physical processes than those which
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characterize the clean quartz sands. HMuddy sand forms bands that approx-
imately parallel the bay shofeliné. This type of sand is situatediad—
Jacent to, but in‘doéper wnLér thnn_clunh quartz sand. -Snmetimcs it may
occupy the saue position rélntivc th}shorclinc and wutcrvdepth, where
physaical nnergy.is reduced by marine grasses of by'shorélinn“oriontntinn;
Sandy mud‘gencfnlly lies adjncent‘§0 sand or muddy sand'in bay margin
and;tidal delta areas. In some protected areas (for cxamplo,lﬁoses Loke,
Chocolate Bay, and Bastrnp Héy) snndy mnd_hhutn the shoreline. Sandy
mud is, in most areas; a'transitinnal facies hetwéen muddy sand aﬁd mud,
and, as such, exfonds-from the more shallow to deeper parts of the system,
Hnd,»the finest tefrigcnous clastic fraction, iﬂ found in lovcst
physical energy environmeqﬁs‘nnd deeper parts of the svsten. Many of
the small, shallow bodigs of water are floored with mud. In the Baytown

area, the small bodies of water that parallel the San Jacinte River re-

’

ceive suspension load material mainly from overbanking of the river.

Most of the mud contained in the bay4estuarine systém was derived from
rivers and creeks that discharge into the system. TLesscr amounts of mud
are .derived through shoreline eroéion, from the Gulf of Mexico during

tidal exchange through tidal inlets; and from the sea during the passage

"of tropical storms.

The. coarsest sediment‘in the system is'nrnvcl—size shell deb?is
and rock franments., Shéll gravel is.an integral part of oystor'rccfs,.
where it forms réef flank denosits. Shell nravél also scrves as a floor
for part of Rolivar Roads. 1t forms (1) bcachés on some spoil mounds,
(2) shell veneer over bav mudé wbnre spoil has been rdworkod, and.(?)

small patches where oyster clumps have been reworked. Gravel-size rock
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fragments, a rare sediment type, results from redistribution of spoil

adjacent to the Culf Intracoastal Waterway.

Shell with snnd and mud form thrﬁn minor. facies: - sandy shell,
ﬁuddy snﬁdy shell, andlmuddy shell. Sandy shell occurs (1) in Bniivnr .
RQnds, and is trnnﬂjtinnnlvw{t“ §h0]1.tn'cho north nnd.wirh sand to the
south, (2) next to the louston Ship.Chnnnel in a spoll area, nnd;kﬁ)'along

the bay margin near Swan Lake, where it is associated with rather larpe

areas of shell depﬁﬂirﬂ.: Muddy. snndy»shc]l nccurs in Trinity Bay

(station 296), Galvéston de ($tnti0n 248), and in West Bav (stations
79, Aﬁ,lnnd 45), where it is associated wvith ovster recfs 5nd a relatively
large area 1in the v&cinfty of Morth Deer Island ﬁnd South Deer Island.
M\!(.l("? shell has very limited d“i ﬂt'ri{hntinn :i,ﬁ Hnstrnp" Wy, where 1t lies
next tn‘dredgé chanuels, and 1in Christmns Bay (station 131).

Sand with shell has very limited distriﬂntion; it is roprcsented
by two facies: Sholiy sand, and shelly muddy sand. Sh011§ sand occurs
in Rolivar Roads (station 29),vin Galveston Bay in association with ovster
rcefs (stations 136 and 139), and in the Swan Lake area (sfntions 2 and
11). |

Mud with a shell admixture forms three sub@rdinaté sedimentary facies:
shelly mud, éandy shelly mud,.and‘shelly sand& mud, Shellv mud is most
commonly'aséocintnd‘witﬁ‘oyétor roefS'(see, for example, Redfish, Hnﬁna,
and Carancahua Recfs). Shellvy mud also occurs in Polivar Roads (station
18), in the Swan Lake area (station 1), and locally Qithin Vest Bay,
Rastrop Bny, and Christmas Ray (stations 96, 15, and 132 resnectively).

Sandy shellv mud occurs in three arcas in CGalveston Pay (stations @, 70
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and 106), primarily where man has affected the natural environment throuph

dredging aétivitiés, Shelly sandy mud was identified at onebstation

(stdtibn 141) in Galveston Bay, in an area that alse has been affected

by dredesing.
Large oyster reefs are present in Trinity, GCalveston, TFast, and

West Bays. A few small reefs are situated between Christmas and Drum

Pays. Reefs generally develop where currents are strong, and in arcas

~where the bay bottom is relatively free of mobile sand or shell debris,

Where the width of ‘havs or estuaries narrows, for example, between San
Leon and Smith Point, current strength increases; oyster reefs were at

one time continuous in this area.

Bay City—Freoport Area

The Bay City~Freeﬁort area includes Fast Mataporda, Hntngnrda, Tres
Palacios, and Turtle Bays, all of which are components of the Matagorda
Ray systgm. This system is second in size énly'to the Trinity-Calveston

Bay system., Maximum depth of Fast Matagorda Ray is about 7 feet. Brown

Cedar Cut, the only tidal inlet for Fast Mataporda Ray, has a maximum depth

of about 8 feet; it decreases in depth over shorﬁ distnﬁces seavard, and
toward the bay. Near the western limit of the map area,'ﬁatagordn Ray
reaches a maximum dépth of 12 feet, Maximum depthsvof Turtle and fres
Palacios Bays are S and 7 feet respectively. Some tidn1'¢xchnnpn occurs
bctvecn‘the Culf of Mexico and Nntﬁgorda Bav through the iower part of

the Colorado River (a man-made channel throuch Matagorda Peninsula), and

‘through Tiger Island Channel.
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- Pleistocene and Holocene deposits constituting bay shorelines, and in

Sediment accumulating in. the Matagorda Bay systcm is transported to
the area by rivers, from the Gulf. of Mexico through‘tidai inlets and

across Matagorda Peninsula during tropical storms, through erosion of

situ production of molluscan shell matnrinl; Streams contributiﬁg sedi-
ment‘tn thé'bay Sysfem are, from east to.west; Boggy Bayou, Live Oak
deou,-Pe?ton Creel:, Big.noggy Creel, Colorddé River, Tres Palacios Creek,
Turtle Creek, and Reed Creck. Huch of the sediment delivered by streams
to PFast Natagordé Rﬁy, howeﬁer, is ihtercopted by the‘Cﬁlf Intraconsﬁal
Wﬁterway. |

Sediméntidistribnt{on within‘thn bay system is affeccted by (1) site
of fluvial discharxo, (M height apd lithology of Pleistocene and Tiolo-

cene shoreline features, (3) bathymctry, (4) location of tidal fnlets

and washover channels, and (5) proliferation of Crassostrea virginica.

All the Streamg diéchnrging into the bay system, except the Colofado
River, are small,»ana origiﬁate in thevc6astﬁl plain. Since their sedi-
ment loads are relatively small, they haﬁe not filled their estuaries
(for example, sce heads of Tres Palacioé and Turtle Bays). The Coln?ado
River, on the other hand, has filled its estuary, énd between 1929 and
1935, after a log jam was renﬁved By the Corps of Enginecers, the Colorado
constructed a delta across Matagorda Bay (Wadsworth, 1941, 19A6). Bottom
sediment édjacant to the Coléradn déltn.nnd the mouths ﬁf lesser streams
is typically muddy.

Much of both the mainland'shoréline and Bay shore -in the RBay City-

Freeport area is eroding (McGowen and Brewton, 1975; MMcGowen and .others,
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1976). ﬂ:l{nl.:lnd shorelines from the V'fci,n‘ff_v of Lale Austin eastvard
nrencomPQSed of llnlocene deltale sands and muds.  From Lake Austin
wéntwnrd, they are cnmpoééd of Pleistocene fluv{nl*dn1ta10 and marine
sands :n.nl muda. . Most of the l):.ly sediment adfacent to the mainland {s
mud; sand. occurs loen] 1_5(‘ in ‘11('{1(!1 and areas, T\(l}’ .Flfll‘{{i_rl depositas assoc|=
ated with Matacorda Penfnsula nr(.! predominantly sand; this sand,. which
is traﬁsportnd nérnsﬁ the peninsula during storms, is derived chicfly
from thayﬂnlf of Mexico.

Mud is the dominant sediment type in the doépnr‘pnrtﬁ of ‘bhavs aﬁa
estuaries, which are relatively far from river mouths and other areas of
o terripenous clastic sediment fnpit,  Deeper pnttslof bays are tyvpically
the lowest physical éangy bay segments, and are therefore sumps in
which the fiﬁont—nrnined_sedimenr,nccumnlntnn.

Brown Cedar Cut i% the only'nntﬁrn],_nétiyo tidal inlet in the Bay
City-Freeport area. Sand, shell, and rocl: fragments are transported by
currents through this inlet duriné flood tides and storms. Sediment
accumulates as a flood tidal delta within Fast Hntgnordn Rav,

Several ovster reefs aré‘lncntgd‘wost of the Colorado delta (see
Dog Island Reef, Shell Island Reef, Mud Tsland Reef, and Half Moon Recf).
Part of'Dqg Island Reef was covered by the Colorado delta, and nuch of
the remaining reef was rémnveh_by shell drndgnrsf Recfs are oriented
approxinaﬁnly porpeﬁdicnlnr to elongation of the bay, and thny.hnvn prown
upward to distaﬁces from a foﬁ feet . to a few fhches helov the water surface.

Distribution of six sediment tyvpes 1% shovn on the Bay Cit&-?rooport

map. These sediment tvpes are based on shell/sand/mud ratios from the
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1nhorntnry ﬁtﬁdy of 3?? samples.  Fogr torrigcnounxclnntic tvpes (nnnd,
mucdy Sand,vsnﬁdy‘mud, and mud) onnlsndimont typn mndé of shel] materiar
(shely ufnvul), and one sediment type composnd of torr{nfﬁnun,v]nnrﬁcn
with shetl admixture (muddy shelly sand) a1} chnrnct0r1zobtho bay and
estuary bottoms,

Ouartz sand occurs Along bay margins, and ]ocdlly ﬁt the head of
Tres Palacios Bay. Sand is renresgntntivc of the highest hhysicn] cnergy
}hﬁvironm;ntﬂ within theuhéy; A Hrnad, almost continuous b&nd nflsand
exists along the bay side of Matnnorda‘Peninsﬁln. This sand was depositead
by normal tidal pfocessas and storms at Brnwn‘Cednr Cut, and by storm
w&shnvers along the remaindoy of Mhtagnrdn Peninsula, ‘A small lobate
sand body has accumulated at Tihnr Iéland'Cut; thiglis an active snh;
delta the Colorado River‘ié constructinﬂ; Similarly, a small sand area
has accumulated at ghe head of Tres Pé]ncins Bay, where Tres Palaciog

Creek enterg the bay, A¢ other points within the bay area, sand oceurs

both as narrow beaches, and as a veneer over truncated Pleistocene de-
posits in the shallow bay margin,

Nnddybsand occurs along bay marpgins iﬁ Juxtaposition with both clean
quaftz sand and the bav nhoreline, and ir extends‘to the southwest frém
épits and other sélient features. Huddy sand accumulates in a less in-
tense physical environment than does Quartz sand. There is a band of
muddy sand extending écrosé Léke Austin; thig band is coincident with
Pleistocene sand exposed in.tho low hluffé forming the laﬁe shoreline.

Sandy mud occurs in- all the hays, as vell as 1in TLake Austin, Sandy

mud is present af both the nortn and south ends of the Lake; the north
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end is influnnécd by Fluvialxprhcessos and the south end by tidal processes,
" Within Fast Matagorda Bay,bsandy mud’l{es ﬁdjacent to the north shore,

is found down curre¢nt Ffom prdmontorias, and ‘occurs as. a friﬁxe around

part of the Coloradq delta. The area of Fast Matagorda Bav- defined by
‘skatinnﬂ'o, 1n, 3/,:18, and 16 conta1n§ representative sediment derived
from dredse époii. -Histribution of'sqﬁdy fud in Matanhrda Bay is simiiar
to that in Kast Matagordﬁ Bay, cxcaﬁt for‘thé’nren partly defined by ‘
statioﬁs 179, 185; and 190, Yere sandy mud extends froﬁ Matagorda Penin-
sula:almost acro§§ the bay; tﬁié pﬁt;eru is»thc ﬁrnduct of storm ﬁroccssés.
The breadest band of sandy‘hud in the‘hay éyﬁtnm cbvors much of the hottom
of southweétorﬁ Tres Pnlacioérnny; this‘p3trérn results from'counter~
clockwisé cﬁrrents opornting‘in the- area.

The‘dnminnnt‘%odimcnt typﬁ is mud, which is presont iu qil bav- sep-
ments at all water depths.,  Mud nccumuintos at or near mouths of streams,
in protoctqd,bay—m5rgin aréns, and in the deeper parts of bavs.

Gravel-sized shell, incluﬁing’disartiéu]ated whole»shell as well as
shell fragments, is associated primarily with oyster regfs and oyster
flats, Shallow‘bay margin areas where oysters occur in scattered clumps.
Shell-gravel forms reef flank deposits, it grades awvay from the reef into
bay mud. " Individual oystcrbclumpé in the shallow bay margin areas are
commonly attached to a firm SHhStrate,<usnaily tough Pleistocene mud.

Lnrﬁé wvaves rip these clunmps ffom thg substrate, disarticulate And frag-
ﬁenf'the sﬁéll, and redistribute it as shell pavement and shell béhchos.

Muddy shelly sand was identified in only tﬁo arecas: = (1) Lake Austin

(station 9), and (?) Tres Palacios Béy (station 9).  VWater depth in Lake
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Austin was about 2.0 fect, and shell was mostly Rangia sp. and Crassostrea

virginica, Water dcpth in Tres Palacios Bay was about 3.0 feet, and shell

was pfedominantly Cfnssnstroa virninicn;

ﬁystét reéfs are very small in Fast Matagorda Bay, although such
réefs vere at one time well developed in the arca (snn ﬁog Tsland, Shell
Island, MadvIsiﬁnd, and"nalf Moon Reefs). 1In the early 1950's some of
thlsc reefs were dredped (Dog Island Reef, for example), and only iso]nted
.pnrchns remain. Snﬁplinﬂ in former reef nrQnS‘Fniled toApfﬁducﬁ any shell

material.

Port Lavaca Arcé
~The Port Lavaca area is cﬁnrncterizod by numerous interconnected
bays and estuaries that form a continuous water system ﬂnnndod.nn the
Gulf side by Natagofda Peninsula, Mntagordn Tsland, and.Snn Jose Tsland.
For‘conveniénce of discussion, thase‘ﬂays‘nnd estuaries are divided into
three areas. Area one includeslﬁntagorda, Caféncnhua, Kel]or,.Cox, Lavaca,
and Chocolate Bays, and PoﬁderhornyLnke; Area two includes all the water
bodies from Pass Cavallo on tﬂe northéast,:thrqﬁgh Mesquite Bay to the
southwést. Aransas, S;. Charles, and Copano Bays make up the third afeé.
"In the Matagorda Bgy system (area 1), maximum water depth of ié feet
is in Mataporda Pay; Mataﬁorda‘ship Channel is 36 feetvdegp; and Pass
Cavallo ranges from 9 to 33‘fcet.in depth. - Maximum depths of the snh-.
sidiary Carnncahua; leller, and Lavaca Bays are 5, 6, and 7 feet, respect—.
‘ively.

The San Antonio Bay system (area 2) is somewhat shallower than the

Matagorda Bayvsystem.‘ Maximum water depth of the system is 8 feet in
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Espiritniﬂantn Bay. Huﬁimnm depths in the other hays are San-Antonio; 6
foct; Avers, ﬁ‘ﬁcot; Mﬂsqujtn,.d‘Foet; and CnT]QQ;_ﬂ'fOth Cedar Baynu;
a Smnll, jnnn, nﬁrrow tidal pnﬂﬁ rnnﬁactinﬂ Hbuquito ny with the Culf of

Hﬁxicn, is only 2 to 3 feet deep. | )

Pnrt:s‘(;f Aransas :‘m(! Copano H;nys»:, and all of_ St. _Ch:lr.lus; Bay (area 3),
Connfitute the Aransas Buy system. Hn#imum wntuf depth in Aransés and
Copano 'Bnys is 9 f(zc?t,-::lrwcl‘ff,n. St. Charles ay it 1s 5 feet,

Sediment snnrcﬁﬂ fnr>the bays in the Pﬁrt Lavaca nroﬁ arc the same

! ’ B ) . . .

as for other areans, ~These sources idclude rivers, the Culf of Mexico,
Plciﬁtocehe deposits fbrming uplands adjacent to bays, and shell produced
by bay organisms.

»Fln?ial Systeﬁﬁ diécharﬁubinto Cnrnnénhun, Ileller, Lavaca, Chocolate,
San Antoniﬁ, sSt, Chﬁrles, and Copano Bavs. - Streams trnnspérting a size-
able bedload (sand or coarser mntcrihl), in conjunction with whsh]bnd-(siit
and c1ay),1deposit‘thq.coarse muterial almost.immadintelyvupon enterinﬁ
the bay, Lavaca River, Carcitaslﬂreek, and Cﬂédalupe River each trans-
ports sufficient sand to construct bnyhond.doltns. The .washload from
these and other strcams‘travols bevond the river mouths te accumulate in
quieter, deeper water,

Sediment from the Culf of Héxicolaccumulntes;aﬁ flood tidal deltaé‘
at the termini of tidal channols, and as washover aprons along tﬁo bay
margins'of barriér islands. Roth hedl;ad and suspension load arfive at

the bays through tidal inlets and storm channels. Hovever, only sand

“and shell derived from the CGulf can be identified visually.



Most of both the cleéan and the nuddy sand ferming mainland beaches

and bay margin deposits was derived throngh erosion of Pleistocene fluvial-

deltaic and strandplain deposits exposed in hluffs that form the shoreline.

Widespread sand distribution in certain bay margin arcas indicates that
adjacent Pleistocene deposits have a high sand percent.
Oyster reefs have contributed significantly to the fill of some bays.

San Antonio, Aransas, and Copano ‘Bays exhibit the greatest development of

oyster reefs, Shell'dredging]has heen pursued extensively near the head

~of Lavaca Pay, within the northwestern part of Mataporda Bay, and through-

out San Antonio Bay.

The distribution patterns of eight sediment types, including ovster
reefs nnd‘flankihﬁ shell debris, vas déternined from éield»and laboratory
descfiptions of 786 gcdimnnt samples. Bay deposits comprise three dnminnnt
scdiment nrnupé: 1) torrigenoﬁs clastics consisting of sand, mndﬁy sand,
sandy hud, and ﬁud;'(2) terrigénonﬁ claétics with shell consisting of
shelly sandy mud and shglly mud; and (3) biogenic sediment represented by
muddy SHcllband oyster reefs, | |

Matagorda Bay system. Six sediment types- (sand, muddy sand, sandy

mud, ﬁud,.shqll, and oysfer reefs) are present in the Mataporda Bay
system. Sand has wide distribution andboccurs in the shallow bay margin
adjacent to almost all sh&relin; segments, - Tt is present in the Lavaca
River and occupies a narrov zone west of the Lavaca delta. Sand in Gar-
éitas Cove was do;ived ffom Gétcitas Creelk., The Gulf of:Mcxico‘is the

primary source for bay margin sand along Matagorda Peninsula and in the

Pass Cavallo area, In other arecas bay margin sand was eroded from
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Pleistocene deposits exposed in thé bluffs fofming most of the mainland
shoreline.

Muddy’snnd is. confined primarily tn‘th& shallow bay margin areas,
but locally it extcnds‘into deeper wafer. ‘Muddy gnnd.dopnsits éxist as
a iow\sill lying honnoﬂ;anéca,nnd Matagorda Rﬁys.

Sandy mudllies along bay margins locélly,“paralloling trends of sand
and muddf sand. It.occupies a significant area at the_heaa of Lﬁvaca Bay,
gnd serves as a floor for ﬁost of Carancahun‘nay. A large sandy mud area
extends from the H#lf Moon_Rcef area (see also Bay City-Frecport ﬁap)_into
the deeper waters of Mataﬁorda,ﬂay. Sandy mud accumuilates in qnieter .
water than does ofther sénd:or mudd? sand, ﬁnd sﬁndy mud is supplied to
the bay system from rivers; shoreline ernsion, qnd the Culf of Mexicoa,

Mud, thﬁ fino§t sediment fraction in the bay system, has the areatest
areal cxtcnﬁ of all sediment types. Mud occurs in all anor debths and
in all bays; it acgumnlates:in.the area of Iowestvphyéical'cncrgy.‘

Ridgenic sedimcnt'congtitgtes a very snall total ﬂfna of the bav,
Grﬁﬁelﬁsized shell occurs in inlets hctw&cn Cnr&ncahun.nnd Hntnnordj des,

and between Nuilsache Cove and Cox Bay. Shell of Crassostrea virginica,

derived ldcally from dyster clumps, is plentiful, .Keefs are rare {n the
Matagordé Bay system. Before dredging, recfs were ﬁidely distributed in
Lavaca Bay; no& there are only small, scattered reefs at the hénd of

the Bay. |

San Antonio Bav svstem. Bays comprising this system form an in-

verted "T," with San Antonio and HMynes Bavs as the stem. . Nine sediment

types are represented in the San Antonio Bay svstem, These are sand,
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muddy sand, sandy mud, nud, shelly mud, shelly sandy mad, muddy shell,

- shell, and oyster reefs.

Clean quartz sand is distributed over a. relatively small:area of

the hay marpin. At the east end of Bspiritu Santo-Bav, sand, derived

pfincipnl]y from the Chlf of Héx{co, forms part-of a larpge asvmmetrical

flood tidal delta. Bay margin sand, also derived from the Culf of Mexico,

occupies a nnrrow‘hnnd ndjncoht to the bay shore of Hntnﬁordn ﬁnd San
José Islands, At»othér locations within the sysfom,‘hny margin sand was
derived from thg efnéion‘and redisfr{bution of Pleistocene strandplain
and fluvial-deltaic sand (Hcﬂawen and others, 1076).

Muddy sand occupies the same pgeneral areas as does the clean quartz

“sand, but thc‘muddy sand extends heyond the areas of sand distribution to

form a complete.band around the hay system, cxcept at the head of Hynes

Bay and in Mission Lake. Muddy sand is supplied to the system through
Lavaca River, Culf of Mexico, and shoreline crosion.: Tt normally. accumii~
lates in more protected areas or in deeper water than does clean sand.

A nuch larger area of bay bottom is covered by sandy mud rather than

by sand or muddy sand. Like muddy sand, sandv mud forms an almost con-

tinuous band around the bay system; it also 1is locally absent, however,

at the head of liynes Ray and in most of Mission Lake. Panther Reef appears

- to have served as a harrier to sediment dispersal; a large sandv mud area

1ias‘“npcur:ent" (gorthenstj of the reef. Sandy mud forms the floor of
most of Ayers and Carlos Bays. |

Mud ié brimafily'cﬁnfined,tO.thoAdceper pdrﬁs of hays. llowever, it
does exteﬁd to ﬁhe hny4shore in such protected areas as Hynes Bay and
Mission Lake.

31



oyster reof\distrihution.v.Shell is derived from the reef, and 1s mixed .

Shelly sandy nmud has very 11m{red'distr1hnt{0n, and, indeced, 1t was
identified at only one locality (station 31). Tt occupies the same pnhttion

along. the bay margin as does. elean sand.  Shelly mud is coinclident with

with tnrriggnous mud,pé fmrm a transitional dnponi;jfrom rcvf to nmuddy
bay,bottém.

.Mudﬂy she11 is present 1n'ﬁspifitu Santo Béy (hetwech the Ferry
Channel nndvflnod'tidnf delta), and in Avers, Nnﬁdqifb,‘nnd Cnrlnﬁfﬂnys,
whcré it fﬁrms reef flanlk deposits. »Huddy»shelein Fspiritu Sﬁnto'nny
iévnot rolated to oyster recf; 1its oceurrence may he related to nform
qctivity.

Crnvél—siznd.ﬁholl debris w;n}fdnntifiod at 6nn 106n11ty.(stntinn
1”5)‘ndjncent to Panther R&af, Shell, derived ffnm the reef, accunulates
as a reeof-flank deposit.

Uyﬁtor.feofn‘nrc pcrhnbs hetter dcveinﬁed in the San Antonio Bay
system than In any other‘bay area of the Texas Culf Coést. Hnﬁever, théir
areal distribution is §feqdiiy.decreasing because of dredﬁing actiﬁities.

Aransas Bay system. Only a small part of the Aransas Bav system is

present on the Port lavaca map areca, Fine-prained terrigenous clastics

are the doﬁinant sediment type.

Clean QHdrfz sand has very'limited>distfihution along bay margins.
Within,COPHHO ﬁﬂy; bay margin éahd is derived from er&sion'of shoreline
matefials. At stations,lﬂ_and 22 (north shore 6f the bay), sand is eroded .
fron ?léiétncene deltaic deposits, andvnr statioh»lﬁ (just west of the

causcvay), sand is heing eroded from Plefistocene strandplain ‘deposits.,

32



' o ’ ,
“Sand also occurs adjacent to the bay shore of San Jose Island.

Huddy‘sﬁnd fofmsvn band adjacent to and parallel with the.shnre—
line’ofvéépnno Bay. Within Aransas Bay, muddy sand lies more than a mile
offshOrc'from_tHe mouth of St. Charles Bav, in water 6 to 8 feet deep.
This appears to be an anomalous nccurfonco, porﬁaps related to drndginnA
activities. | -

Sandy mud occupies a relatively inrgc part of thé'bhy hotﬁom in the
northéfn'part of the syéfcm. ‘Botton sediment in St. Charles Bay ié almost
entirely sandy qu. “The poésib]e source of tﬂis sédimeﬁt fypo 1é the

Blackjack-Lamar Peninsula area, which is underlain by Plefstocene strand-

~plain sand.

Mud is found in the degﬁer bay segments and in protected arecad, such
as pnrté of bays enclosed by oyster reefs.
A Tcrrigonous'cld&tic éedimént with hiﬁﬂonic éompqnnnts 1s represented
by éhclly'mud,'whicﬁ forms reef flankvdeposits, and hf shelly sand. ‘Two
areas in Aransas Bay. are characterized by a iimitéd extent of shellv sand
-- the area adjacent to angAReef (station 7N), and the &roa;nedr the
chﬁ shore of the'bny»(station ?6). ?hésg 5re highvnhyﬁical energy areas
in 2 to 3~féet of water.

Gravel-sized shell dehris‘(station5'7l, 77,78, and 91 in Aransas
Bay, and station 4 in St. Charles Bay)‘eithef'isvaséociated with Qfster
recfs, or was derived from redistribution of individnnl ovster clumns,

Muddy shell forms reef flanl: deposits, in association'with the oyster

reefs separating Carlos from Aransas .Day.
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‘their upper surfaces are exposed.

Nyster rcefs fbrm-lohg, relntively'continndus,rrigid‘struqtures:in

Aransas and Copano Bays. The larger recfs are barelv awash, and at times

Corpus Christi ‘Areca B
Bays and estuaries of the Corpus Christi map area are interconnected,

and thev form a continuous, although variable, water body.  San Jose,

Mustang, and Padre TIslands separate bays and estuaries from the Gulf of
‘ ) _ ate y

Mexico. ' These water bodies are divided into threec so-called bay systems

to facilitate the following discussion. Aransas RBay system includes all

o . . ¢

water hodies north of Aransas Channel (part of Redfish Bay, Aransas Bay,

Copano Bay, and Mission Bay). The Corpus Christi Bay svstem is cdmposed

.

of Redfish Bay south of Aransas Channel, Corpus Christi Bay, and Nueces

Bay. Packery Channel and the John F. Kennedy Causevay form the boundary

[ZIN IR

_between the Lapuna Madre and the Corpus Christi Bay systems.

In the Aransas Bay system maxirmum water depths’ of component bays

are (1) Mission BRay, 2 feet; (2) Copano Bay, & feet, (3) Aransas Bay,

12 feet; and (4) the northern part of Redfish Bay, 5 feeot, with tidal

ghannels attaining denths to 9 fébt.v'Lyﬁid Aﬁﬁ'ﬂhannei has a2 maximum
depth of.23‘feet ueaf its ¢onflﬁ§nge wi;h Araﬁs&s fhss,‘

The Corpus Chriéti‘ﬂay éysfcm is made up, for the most part, 6f
Corpﬁs Christi Bay, with a maximim depth of 17 feet. ﬁgter with avdeﬁth
of 12-13 feet makes up ailargé part of the‘bay,vnnd a sitgntinn feflocted

in the large arca underlain by fine-prained sediment, Mavimun depth of

Redfish Bay south of Aransas Channel is about 2 feet. MNucces Bay is

shallow (depths of 2 to 3 fect arc cemmon), with maximum depth being.

about 4 feet,
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Tha northurnrpnrﬁ of Laguna Mndre hnﬂ bvvn nitcrvd conéidorﬂhly -~
f.ihl?n‘n;:h (l)j(!(l;:it);", m)cr:ltinn:; and .spnﬂ, disposal, !!‘vru depth {g commonly
'f(r;*:s than 1 f'on.r:,. South -of he {l-)'(”‘(,}',(?v(v’ area, hm-n:vur, maxlmem depeh ;f..‘:.
about 4 feet,

Sediment s sources fore thc b'ly' in th' (mpu' (hri..t[ "\".‘:t:(:m are the
same as for the bays and O"tu1rios to the nnrth01qt == rivers, Culf of
Mexdco, PluiOLOFAno dvpovitﬂ forninp the ma{nlnnd shoreline, and.hiogenic

pProducts, Riverg in thig nap_area play a legs 1mp0rtnnt~role in bay

sedimentation than in some other s}sLomq bee Cause a climatic rradient

Causes a decrease in rainfal; from cast to south acrogs the state (Carr,

1967y,
Fluvial Systems issue into Mvaion Copano, Corpus Christi, and Oso
Bays. All étronms, vxchpt the Hueces River, are small and originata-with-.

.

in the coastal plain, Because of their small S1ze, these Streams normally

contribute relatively little‘sodimcnt to the bd‘-osrunrv system; their

discharﬂes; howeVer, are excessivoly high GUring the Passagce of troﬁical
storms, Uuecoq River 1ig building 4 delta into.rhc.hay; a large part of
the suspension load material mov1np boyond the river mouth is trapped in
Nucces Bay (Compare maximum depth of 4 fect in Nueces Bay with maximum
depth of 13 feet in Corpuslcﬁristi Bay,).

| >Sediment from the Gulf of Mexico is transported into the bays through
tidal inlets dnd storm channels, and across an—lying hnrrfer senmonts,
such ag North‘Pnss ear the qouthorn tip of San Tovo Island (see Price,.
1956; Nordquist, 1972y, 1n the recent past, sedimpnt moved throuph Aransas

Pass and Corpus_Christi,Pass (shown as Paclerv Channel on recent chartg
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~and on this map) to form extensive flood-tidal deltas. Aransas Pass

has heon'jettiédvsince the late 1800's. This redoces thn.yolumé of
sand moving, Qia‘tﬁe tidal dinlet, ﬁ]onn fhe shore and then into the
bay. uCorpus Christi Pass became inactive in the early 1000‘s‘hccnnse'
of a éhangé in hnyvci;culatioﬁ cﬁnsed‘hy-éhannel drcdgiﬁgvin Corpus

Christi Bay (Price, 1952). Storm surge floods overwash both the southern

parts of San Jose (North Pass area) and of Mustanpy TIsland, Larre volumes

of sand have: been contributed ta bhay margins by hurricane washovers,

,Sandléccnmulated in bay margin areas adjacent. to the mainland shore=-
line has 1its soufce in Pleistocene fluvial-deltaic and strandplain de-
fosits (Brown and othofs, 1976). Widespread d{stributidh of sand in some
bay margin areas reflects tho local occurrence of Pleistocenc dcposité
with high sand content; such shoreline sepnents fnco either the pre-

vailing south or north winds.

With the exception of Copano Pay, the bays within the Corpus Christi

Sy

- map area have not bheen prolific producers of bilogenic materials, specifi-

cally oyster reefs,
Sediment distribution patterns were determined from field descriptions
of 485 grab samples. Bay deposits are composed of three dominant sediment

groups: (1) terrigenous clastics consisting of sand, nuddy sand, sandy mud, -

~and mud; (2) terrigenons clastics with an adnixture of shell (shelly sand,

shelly nuddy sand, muddy shelly sand, shelly mud, shellv sandy mudy sandy
shelly mud); and (1) biogenic' sedinent represented by ‘'shell aravel, sandy

shell, muddy sand shell, muddy shell, and ovster. recfs,
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Aransas’ Ray "W.tom. Twvelve sediment types have been manped- in the

“Aransas Bay system}{.Sodiment‘exhihitn‘a<nbrﬁni pattcrn of Histrihﬁtion
fof,mnst oftthe aréa (snnd at tho‘mnfﬁin tqvhndVin bqj.céhtcré). Thé
cxception i> Redfish Bay, which displays a pntch;ﬁork distriBQti0n
paﬁtern roﬁﬂltinn’from drodging nnd ”p01l d]ﬁpoqa]

Floan quartvuonnd occupving bay mar51ns in Conano and Arnn as'des
in the Roclport Tulton area was d|r1Qod from ecrosion bf Pleistocene
deltajc and ﬁtrandplnin_dcpnéits‘(Brown nnd chers, 1076) Rcwdrkcdv
gpoil is indichtcd as the souréo nf sand adiwrcnt to drodﬂo channels in
énnthwnstern Aransas Bav (stations 14, 15; and 27).. ﬁny margein snndvhd~
Jacent to Snn‘José Island (Allvns Bipht arﬁa) wgs'rewnrkéd from the
island by saves and currents, and snﬁd In the ﬂortﬂ Pasg‘nroﬁ wras dvpﬁsftéw
by storm surge flooding (Nordquist, 1972),

Sandy nud is 1arre]y confined to ”LSS]OH and Copano Rays, Nere, fho
sand is derived principally frnm oxosjon of P]v stocene deposits fnrmiﬁg_
the shoreline., Vory 11n1tod di tribution_of‘this‘tynm can be éecn in
: Aransas Ray, next to San José Island (statinnskﬂl qnd 43). Muddy sand
at station 21 represenfs nﬁ.aren of éboil disposal, One ;roa of muddy
sand ﬁné napped in Redfisﬁ"Bay (station 19); this ig related to the large.
flnod-tidnl delta, "llarbor Island“’(éec Noover, 10A8; Manson, 1975 ).

‘ The area in which sandy mud 1is found is much sﬁallhf in the Aransas
Bay system than-in tho map areas to the northnast. Sandy mud ‘does not
form a continuous band along the bay margin, but it does nccur‘in"discroto

patches of various sizes.  The floor of Mission Bay consists primarily of

qandy mud transported to the area by Mission River. Most of the other
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areas of snndy mud probably3rcprnsontbthe nixing of sand, derived from

the Plﬂiqtooone exposed along the shoreline with mud crans>ortod to
I y W /¢ I

Lho blvn throuph fluvia] Svstems, Sandy mud also records nixing oTﬂ'

sedimont typos througen dredﬂinﬂ activitieg (Aransag Bayr, stationg 9,'?5,

28, and 29).

Mud coverg large, continuouys parts of bay centers, and a]ﬁn-accumn~

lates 1in nmnll,'shnllow, Protected areas, Small aAreas of . dopnq1tion’

includu'Missjon Lake, at the mouth of Aransag River, and at the northern

Part of Redfiah Bay.

Movr of theo °od1monr tvpjfiod by mixing shell with ferrigcnnué

clastics ocrur" in the Redfish Bay Aarca whorn dredﬂinn has heen conductad,

Three suel sodiment types are shelly sand (adjncont fo the dredond pare

of Lyilia Ananhnnnel, and at Stations 26 ang 39 1in Aransag Pay), muddy

shelly sand (confined to ‘ndffﬂh va—~°r1rfonn 25 and 28), and shelly

mud (rqlntively wide, although Patchy distribution), Shelly mud 1g

found 1in Popano B1v (Prarinns 1, 17, 16, 24, I, a1, 42, and 50Y; noat

of these arens are rnprcscntative of the natural association of terri-

aenous clastie sedinent wi¢y sholl—prnducing organismg,

Shel1 Material oceyrs in deposita of fravel-sized shell fragments

‘that ara virtuﬂlly free of terripenons clastics, and as shell dehrig mived:

with sand and nnd,. Cravel—gi - mod g

el 1l oceurg hoth in Copano Bay (stationg

X9

< and 30 ang in Arnnsmﬂ Bay (station 5 ’) ad;avnnt tn~Fraan]1w Island,

vhere there has hoen considerable dre edg: n" .anr.v shell 1s faung near

Nog TIsland (station 26), in ahout 4 fect of ater adjacent re a tidal

channel in Redfigh Bay, Huddy sandy shal] forms a hapd that lies to the
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vest of Taylor and‘TﬁlJny Is1ahdn (stations 79 and Iy, Anﬂ adjiacent to
a spoil disposal area (station 21) associated with rﬁn Cn1F’Tntrnc¢nnrn]
Waterwdy. Muddy shell 4s found in fopnno Rnf, wﬁorn it pr1ﬁﬂr11y F6rns
racf finnk deposits; in Arnnnnﬂ_nny (statien 5”), in nsﬂncintinn gith = -

dredge spotl; and in Redfish Bay (statfons 20, 210 220 and 23), in

association with marine prasses.

Oyster reefs are restricted to Copano Ray, vhere thev are oriented

perpendicular to its long dimension.

=

Corpus: Christi Pav system.  The distribution of 14 sediment tvpes
P N, J .

was mapped from field descriptions. of sediment srah samples. Most of

-Corpus Christi Bay exhibits a normal sediment dispersal trend. Redfish

and Hueces Rays have been affected bv channelization and extensive shell
dredging; distribution of hottom sediment in these bavs reflects man's

nctivities,

Bay margin sand adjacent to the mainland shoreline was revorlked from

" Pleistocene deltaic and strandplain deposits. Some spoil islands are

flanled by sand reworked from dredoe spoil (stations 40 and 44). Tonp-
shore currents and waves have reworked some of the sands assoclated with
Mustang Island (stations 4, 22, and 24). The relatively hroad sand area

defined by the Culf Tntracoastal Vaterway, Fish Pass, and Packerf Channel

was trahsportod from the Culf of Mexico (1) throuqh Paclery Channel

(formerly Corpus Christi Pass), when it was an active tidal inlet; and

2) across the southern part of Mustanpg TIsland throurh washover channels
p 2 )

(for example, Mewport and Corpus Christi Passes) during tropical storms.,

N

Muddy sand is present at the head of Nueces Ray and aleng its north
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avnd cast shm"né‘r; muddy sand at t:hQ bay head was l‘.i‘nn.“.pnr‘tnd thm.‘r\, through
the Nuecoé Rivor.. ”uddyvs-:m_xd, orodegl from the 1’10'1'.'-:'1"0(:(?11("., also n‘('rrvup'ies
Cthe bay margin alonp thﬂ‘wfsr and nQrth‘mninfnnd shores of FnrnGv }hrisrj
Bay. Huddy snndinlong the margin of Hustang Tq]nnd nnd H!th]n tidal. 1n10t—
itidal deltn areas 4s rélntnd, in Pare, both ¢on the dgily rid11 regime and
to Suuuona1 §t0rm procuﬂ@us.

Sandy mﬂd covers;a 1afgn Part of the Nueceé Bny'hnttmm; ™n other
arcas snndy nud.fs fnnnd‘in rathnr small iselated patches  (0ga Ravy,

Station 5; Corpns'Chrinti an,.stntinns 6, 7,0 25, 59, and 155), 71q
feneral, sandy ncchmulntes 1n doopor or quicter wntnr than does sand
and‘mnddy ﬂnnd;'this does nnr.npp7v to Nueg oﬁ.%ay, hdwhv§r, which.hns
been dredped éxtcnsivolylfor ovster sholl;

A : R

Tbo centers of Nucces and Cmtpns Chriatj Bavs nfo.chufncturixed by

mud.  Smajy nrens\nf’mudbnccumulntiﬁn are fnunﬂ Jnvnnrthnnsterh ﬁuvces

X o
Bay (st atlon 5), southwn°rorn Pornuo Christi Bav oastern'GSO‘Ray, and
eastorn Redfinh Bay (station 1%) "~ Mud nccuwnlntos‘in the deepor-wator
arons; and in the areag of lowoct physical enérgy.

The Corpns Christi Ray syﬂtom‘coﬁta{ns s1x sediment typos'fesulting
from the mi#ing of shoil with'toffigenéus clastie deposits, -Thesn types
are shelly sand, shelly muddv sand, muddy SHﬂ]Jy sand, shelly nud, shelly
sandy mud, and sandy shelly miqg. Most of r]éoo sediment. types result
from the'mechanicalvmixinn of shell ang terrigenous v]nsfics, a process
cduscd directly or 1nd1roct1v hv man's activitios.. Sheljx sand oceurg
onlv in Redfiah. KW"' it.covorm mos ¢ of Redfisﬁ'Cﬁvo and pnrailels the

Intracoastal Yatervay, Muddsr "Hnll" sand in’sitﬁntod adjacent to dredge
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“channelg at the ﬂead ubeuccesthy (station ), nnd Along 1.a Ouinta
.Channol'jn qupns Chrised Bay (thtionﬁ !54 and 156),  npe can deron-
ﬁératc that ﬂhollyvmud iﬁ nnnn&{utvd with drodgihn in nt']onnr tﬁruh
areas (Redfq{ay Bny,jﬁtqtions 4 and.lé;anrpus Christi ﬁﬂy, station 65);
iniother arcas, howovor, tﬂis sedimont type appnréntly is a§socinted
with high'biolngic activity, 'Sandy shelly muyd occurs in the edét~cenfrnl
Part of Nucces an_(prébnhly a-nroduct of shnll drcﬂging), iﬁ Corpus
Christi Bay next to Shamrock—lsinhd, nnd‘in several arcas of Redfis)
Bay."In:énrpus Cﬁriéti and Redfish Bayvs thig sediment type ﬁfoﬁnbly is
related to high ‘she11 bfoductivity combined with.rolatiﬁely Strong tidal
.cﬁrrbnts. |

Sediﬁont composed predominhntly of sholl_frngmentﬁ (sandy shell,
muddy sandy shcll, and muddy shell) hasg rather limited distributioﬁ.
Sandy.shell is hreséﬁt‘in the shalloy vaters of Redfiéh Ray (stations
13 and‘ld), and in Nueces Bay (statinns lland 17). Uuddy'Sandy shell ig
found only inp Redfish Bay (étntioﬁ 11), inside the area of nmerous spot)
islands, Huddy'shell, in AOSt insfanccs, appears ﬁo be a product of
natural bhysical and biologica].pchesnes.l Muddy she1y usually is‘Associ-
ated with oyster reefs‘(Nﬁeccs Bay, station 22;‘Corﬁus'0hristi Bny,Astations
.142.and 151); these are reef flank deposits. In the vicinity of Ransom
ISlandA(Redfishinay,4stntioﬁ.10), nuddy shell ig juxtﬁposvd Eo'§he]1
islands,

Oyster réefs cover g smail Part of the bay bottoh>in the Corpus

Christi systen, During the sanpling of Mieces only one reef YAS encovun-

tered (sce station 22); most of the reefs 4inp this'hay have hoon renoved
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by shell dredping operations.  VFnown recfs in Corpus Christi Ray are
situated in the western part of the bay (Alta Vista Recf), In the
~northuestern part of the bay at Tndian Point (Tndian Reef), and near

the north shore (Donnel and Lonm Reefs). : : - ' -

Laguna Madre system, Lnﬁunn Madre diffnrs}from the bavs and nsfn;
apies to. its north nnd:east by having very limifed water exchange with
the Gulf of México, by havihg.no perennial streams diéchnrging into {t;
by beingp éxtremely éhnllow; and by.lyinﬁ in-an arid climatic belt, Al1l
these factbrs acting‘in concert havc produéed a long, north-south frend-
ing wvater body Higher than normﬁl salinity; the system is relativelv
unaffected by daily‘flnctuatinns of nstr&nomical tide. The water 15&01'
in Lapuna Madre fluctuates vith wfnd d{rértioh,.intbnsity, and duratinn.
Because of ftﬂ hvdrologic regime and .the rate and kind'nf.gndimnnt do"‘
1ivernd to Laguna Madre, it contains cﬁnsidnrhbly_lnss mud than. bays
and ostnarin§‘to tﬁo north anfl east,

Ten sedimeht tvpes héve been recognized in the nprthorn nart of
Laguna Madre, These are sand,,&nddy sand, sandy mud, mud, shelly sand,
_ghollyvmnddy‘Sdnd,fshele‘sandf mud, sandy shelly mnud, shell sravel, and
sandy shell,

Sand forms a nnrrOQ bhand next ﬁo mninlnnd and barrier island shorg—
lines; near the southern map 1ihit sand is displaced fownrd the conter
of the lngdon. Muddy snndvgenorhlly occurs next te sand and nnproximntely
parallﬁls the lagoon shorelines. 1In snﬁé époil areas ruddy ﬁnnd,'re-‘

wvorked from that speil, is the dominant sediment type. . Sandy muad, in

the absence of rewvorked spoil, covers mnst of the central Iagnon. Mud
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is a rare sediment type in'Laguna HMadre; it Accumulates. in protected areas

formed by dredge channels and spoil nounds (stations 7, 11, 26, and 373).

It appears that nost-of thc'othcr_scdimont types are associated vith man's

activities within the lagoon. ‘RxCOptiong'nro_sholly sand (stations 51 and

~52), and sandy shell (station 59), Shell gravél‘(stntinn 14), Sheily

mud (stations 41, 46, and 56), sandy shelly mud (stations 45 and. 57),

shelly sand (station 49), and shelly- sandy nud (station 50) all appear

to'be,assoqiated with dredging or drilling activities.

‘

Kingsville Area

Bays and lagoons in the Kingsville nap area lie in-an arid to semi-

arid climatic zone, and they receive a limited amount of freshuater fron

streams draining the adjacent hplnnds. 'Durinx,hﬁrricnnos larpe volumes
of frnshwater are coﬁtrihutcd'to the system; durine this tichfrcshwa:er
virtually replaces saline wdtér in the bays and'lnnoons'fﬁehrons, Idﬁﬂ),
Because there is more cvaporation than précipitntion, the gaiinity 6f
vater bodics.is genornily.gfenter-than that of scawvater (Broun and others,
in press).  Under normal seca conditidns‘there is nn‘direét comhunication
between bays and lagoons in the map'nfen, and. the Gulf of Héxico.

To the.northlof the area water flows into Laguna Madre fron Corpus

Christi Bay, which 1is connected to the Culf of Mexico both.throush Aransas

Pass and through a mnn—madc_water~exchnnzé pass (Vatson and Behrens, 1976),

¢

There 1is water exchange between Lasuna Madre and the Culf of Mexico to

the south (sce Brovnsville map area). Laguna Madre, south of Baffin Bav,

has been compartmentalized into tvo large salient features Fnown as
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Middle Cround‘(see Zupan, 1970; Bréwn'and others, in press), -and Land—
Cut Area (see,FisE, 19595 Prown and others, in press). This divis{on
was caused by large wanhovﬁr and heavy wind deposits.

These factors -- low rninfnll; excessive ovnpnrnﬁion, iimited vater
exchange with. the Gulf of Hexicé, and compartmentalization of hﬁys and
lagoons -—'héve exerted a trﬁmendoﬁs infiuonce‘bothjupnn the types of
sediment deliveréd to and produced within ghcﬁo water bodies, and npnﬁ
the distriﬁntiqm of these sediments. |

" Bays and iagoons of the Kingsville map area have heen arbitrarily
divided into two systems: (1) the Baffin Bay syétem, which is stretched
out apprnximatcly perpendicular to the Culf shoreline; and (2) the Lngunn‘
Madre system, a‘ionﬂ;'shnllOw wﬁfor body houﬁded on the east by Padre
Island. The Baffin Bay systoem consists of four bay segments: - (1) Baffin
Ray, maximuﬁ depth of 9 feet; (?).Alnznn ﬁny;_maximuﬁ depth of A feet;
(3) Cavo del Cruilo, maximum depth of 7 feat; nnd‘(h) Laguna Salada,
maximum dcpth of 7. feet. In the map nroa,anggna Madre‘falls into three
natural divisiOné: (1) north of Middle Cround,iwhero depths reach 8
feet; (2) The lole, which is pcrhapé 2 feet deep; andA(E) south of}tho
Lénd—Cut Area, vhere dcpgh is'up to 4 feet. Since sampling has not been-
completed 1in Légunn Madre, the diécussion below is limited to sediment
distribution in the Baffin Bay system.

Sediment is delivered to the Raffin Bav system by Tunas, San

_Fernando, and Olmos Crecks, all of which are small, ephemeral strecams

(Brown and others, in press). Sediment also is contributed to the system

through erosion of Pleistocene ‘strandplain, deltafc-marine material, and
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Lloess deposits that form the shoreline. Wind is also a factor {n bayv -

‘sedimentation; sand and si1t are delivered to the hay from the southeast

under prevailine wind conditions, and. from the north during northers.

0

Considerahle carbonate sediment, ranging from serpulid reefs (Andrews, . -

19643 Dalrymple, 1964) through oolites (Dalrvmple, 19643 Behrens, 19643

Frishman, 1969), also is penerated within the hav svstem.. Paffin: Pay is

~unique among the Texas hays in that {t is the onlv hay in which ecarhonates

form a significant veolume of sediment.

'Raffin Bav SVﬂtCm; Distribution of 15 éndiﬂént types was mnpped
from ficld'dcgcriptionsvof 159 snmplcg. Paffin Pav, in addition to three
sediment end members comhon to nthe; hays (terripenous élasticn,_terri«
genous clastics with shell ndmik,nro; and biogenie nndiménr), also has
carbonate ﬂoposits (for nxample? coated grninsvnnd AOIités).

Terrigenous c]nstfrs are sand, nuddy snnd,:nandy mud, and mud. Qand
is diﬂtrihﬁtad in.n vefy»nnrrbw band next to the shoreline. Tt is dofivéd

primarily from evosion of shoreline materials; some is transperted to the

bay margin by wind.  Muddy sand also occurs along the bay margin. Tt

forms discontinuous bands broader than clean quartz sand; some muddy sand

occurs at the heads of bavs ffor 6xnmp]a, Lagunn‘dc'losvﬂlmos). Sandy

mud is patchily_distriButcd (mouth of Paffin ﬁny, Sﬁuthenst'shﬁré of Alazan
Bay, and Cayo del Cfulln). Tt occurs in somewhat deepér vater,. and in
areas less affected’by waves and .currents,  than does either sand or muddy
sand. Mud occupies the central, deeper parts of nfl hays; and it would
form a continuous blanket throughout the system if'sedimcnt‘sil]s vere

not present at the mouths of Alazan Bay and Cayo del Crullo.
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~pies the same position relative to shoreline as clean quartz sand,  and

Shell=beartng terrvigenous clastice are confined primarily to bay

marpin arcas.  These clastics consist of shelly sand, shelly ‘muddy sand,

muddy shelly sand, sandy shelly mudy amd shelly mel,  Shelly sand oceu-

in some areas nrades laterally (along shore) into clean-quartz sand.

‘:Along the north'nhoré,of-nuffih'Rny sheélly sand prades westward into

oolites, and castward into coated grains., Shelly muddy sand occurs in

four areas of the Baffin Bay system: (l)‘near Point of Rocls; (2) between

serpulid reefs in Penascal Rincon area; (3) at the head of Alazan Bay;

and (4) at the head of Cayo del Grullo, Mnﬂdy shelly sand occurs in

Cayo del Grullo (station 70), and in Alazan Bay (stations 8 and 9); these

it e

tvo. areas are iu the wind shadow of prevailing southeast winds Sandy

~shelly mud occupies low physical enerpy areas comparable to that accupied

by muddy‘shel]y sand. . Sandy Sho]ly mud occurs in Cavo del Cfullo
(Stntions 68 and 72), and in'Alnznn‘Rny (srntiﬁﬁ Y. Shelly mud is con-
finod to the we%torn‘pnrt of the Systém.in.thh following arcas: (15
élonﬁ the axis of‘Cayo del Crﬁllo‘(sfntions 71 and 75); (f) at the mouth
of ngo dei Crullo (statioanR.ﬁ); (3) in Laguna Salada (station 61); and
(4) near Kleberg Pofnt (station 51). -These Siﬁﬁs ﬁre representative of
deeper, quiéter wvater-hay seements, or elso-fhny lie in}shallow‘watcr
near shore, in‘abﬁindwshadow nfaa.

Blogenic sediment, either pure or with varying amounts of terrirenous

materials intermixed, is represented by gravel-sized shell, sandy shell,

sandy muddy shell, and serpulid reefs, Onlv twe areas of clean gravel-

sized shell debris were didentified in the Baffin Pay system == at Riviera
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Beach (station 82), and opposite Fleberpe Point at station 54, Rnnd and
shell ridges are prnmincnt shoreline foﬁtnrea in the vicinity of'stafion
54; sﬁggest{ﬁg'either tropical étnrhs nr_nnrﬁhors as Eho apents of ahell
gthoJ deposition. Rnndy’shnll has very limited distribution, and was :
iﬂencificd.in only one hrca (ntntion BJnQnt Point of HOChﬂ)r ‘NMere, sandy |
shell is assoéiatcd vith five sedimént facies (mud, sandy mud,.shelly
sand, serpulid reéfs,.and sandy muddy shell). ‘Sandy nuddy shell occurs

in at least thréc arcas: (1> nour“thc moﬁth of nnffiﬁ Bay, in a hroad,
ﬁrass~flat areca ﬁennrnllf'less‘thnn 5 foet deeps;. (2) near the sontheast

shore  of Alazan Bav, in association wvith marine grasses in 1 to 2 fent

of water (station 20); and (2) near the head of Cavo del Crullo in assocd -

ation with Halodule'wriﬁhtii in nbnut 1.5 fect'of wvater fstntion ),
Sérpnlid reefs aré‘nhnndnntly distfihntcd fn Baffin Ray, but they are

rare in the other“hnyn.. Thosnjreofs‘nccur ﬂrimArily in bayv margin arcas,
and thoy reach from about 2 to 9 féét‘ahqvc the bay hotton. VGOFS are
rock=1ike structurcs formed by calcareous tubes of serpﬁlid worms.,

These reefs, which are no longer nctiyo, probably thrivﬁd whon tho salinity
of Baffin Bav was considarahiy less than it is at present (Dnirymple,

lOﬁA; Andreﬁs, 1964) .

Coated srains and oo]itné comprise the two carhonate sediment facies.
These facies have devclobed in bay hnrnin areas alone the north shore of
Baffin Bay.(stntion 19, 20, and ?6)? across the mouth of Alazaﬁ hav
(stﬁtions 21, 25, and 42), and in the lebers fnint ﬁron (Frishman, 1060),
Coated grains occur in‘shnliow vater, havinﬁ accurnmlated in alternating o -

bars and troughs aligned parallel to the shoreline. These coated grains
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are assqciated with sparséfto dense growth of marine. prasses ﬁnd preen
alpae,. Oolites form a bar across the moufh 0F Alazan Bﬁy. Oolites have
heen reportcdf{n the Klohorg.Point arca by Dalrymple (1964), Behrens
(1964), and Ffishﬁan.(]QGQ);‘Bufcau snmp]os‘ffom cﬁnt'nrcﬁ did n0c>cén—f
tain oolites. Ooliteé form beaches in'tho'Stdrvntibn Point and Kieﬁgrg
Point areas. vOolite§ §t the mouth of.Alaznn.Bay, and elsewhcrp, are in

a high physieal energy environment where grains are in more or less

constant motion; marine grasses and green algae are rare in these areas.

Brownsvilie-”drlingeﬁ‘@rea_

ﬂaguna Madre, in the BrdwnsﬁilleFHarlinﬁeﬁ area, is characterized
By broad wind-tidal flaté stretéhiﬁn from the north map bonndar§ south—»l
ward to the vicinity of Ta Pnptn Latga.A These flats are alternately
either part of the bn? ﬁottom,or emergent, depending upon wind difectinn,
velocity,‘and duration. In general, water depths of Lnguua Madre are
shallowest where wind-tidal flats qrc'broadcst,’ North of the Port Mans-
'fieid Ship Chnnnél,_the part of Laguna Madre adjacent to the Gulf Tntra-
coastal Naterway'is about 3 feet deep; elsevhere water depth is less than
1 foot, Watnf depth increases to the south, and in the vicinity of Port

o4

Isabel maximunm depth is about 5 fect; average depth is 3 feet. South Bay,

which lies to the west of Brazos Island and is conneccted to Taguna Madre,

-is 1 to 2 feet deep.

The Browvnsville-llarlingen area also is characterized by an arid
climate, where evaporation exceeds precipitation (Carr, 1967; Brown and

others, in press). Prevailing winds are from the southeast, and they
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transport sand from the beach and dune arecas of south Padre Island to the
northwest, There it either accumulates on the wind-tidal flat, or moves
into Laguna Madre. Tn recent vears the fluvial systems in the Rrownsville-
Harlingen area have heen altered throuch construction of dame, irrication
canals, and channel diversion. There are two fluvial svstems in the Brownsg-
ville~-Harlingen arca: (1) Arvoyo Colorade, which now dischareces into
Laguna Madre near Vorse Island; and (2) Pio Crande, which discharges into
the Gulf of Mexico. At present neither stream, under normnl rainfall
conditions, cnntrihutes nuch sediment to TLaguna Madre. Vater and sediment,
however, both are contributed to Laguna Madre from the Culf of Mexico
during tropical storms. lleavy rninfﬁ1] accompanying some hurricanes

floods nuch of the adjacent mainland; runoff from the mainland transports
sedinent to Laguna Madre,

The distribution of 12 sediment tvpes was mapped in the area, utilinz-
ing field descriptions of 583 grab samples. These 12 sediment types are
composcd of three pgroups: (1) terrigenous sediment consisting of eand,
muddy sand, sandy nud, and mud; (2) terrigenous sediment with a mixture
of shell; and (3) shell (biogenic sediment) with varyine amounts of terri-
genous clastics. Lapguna Madre contains neither serpulid nor oyster reefs,

.The sediment map of the Brownsville-larlingen area differs somewvhat
from nmaps of other bay areas, Vithin the central area of the lagoon, the
sampling system wvas changed from l1-mile centers to 1/2-mile centers,

The result of this change is a patch=-work distribution pattern.

Sampling has not vet been completed in the Brownsville-larlineen

area; areas still to be sampled are south of the Port Mansfield Ship
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Channel, and north of the Channel in the shallow'whtcf adjacent. to the

vind-=tidal flats.

Terrigenous clasticé dfe the déminnnt sediment  tvpes, and théy ﬂfe
distributad thrnnghont'the_syétom. ﬁ1enu quartz sand is present in pnrf
of the Tort Mnnﬁffeld Ship-Chnnnn],‘iﬁ thn‘Brnznn‘éantingo Pass, 1n shmc 
spoil disposal areas, along ﬁarts nf:th6 wainland shoreline, and along
the bay margin of Pndre'Tslnnd,‘partiéulnr]j in wind-tidal flnt areas.
Sand nloﬁg the margin of South Phdre Island-wns deposited primarily by
washovefs during the phssngc of tropical storﬁs; nnd by.prevailing south~
east winds carrving the sand northwesﬁ across the island. Muddy sand
occurs adjécnnt to Spoil'mounds, sporadically in the sﬁallow bay margin
area next to the mainland shornliné, lagoonward of fho broad sand belt
adjacent to the wind-tidal flat,; and in a narrow band at the edgoiof the

wvind-tidal flat. Sandy mud is confined to.lLaguna Madre south of the Port

Mansfield Ship Chnnﬁcl, where 1t is found in all water depths. Mud covers

the least area of any of the tcrrigenbus clastic nodiment tvpes. It
occurs, for the mnsf part; in the shaliow protected hreﬁs ndjncént to
the mninlahd»éhoroline, in fhe #icinity of ép§i1 nounﬂs,‘nnd'to th& lee
of natural fcatﬁrps,‘such-as Creen Tsland. The floor of South Bav is
primarily ﬁud.

‘anrigenous clastics with‘sﬁo]l ndmixturo’haﬁe anléPParOnt randon
distribution within Tagima Hadfe. Some of these sediment typés are
clearl& related to Adredging activities. Others probahly record stbrn

events., Shelly sand occurs adjacent to ship channels (stations 203 and
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cward of sand and moddy sand dertved from the CGulf of Mexlco (statfons ah,

“and 330), and toward the lapoon center ‘(;.f-:bt::lt:;'i.nm: 192 and l"‘f!). Shelly

muddy sand ‘is found adfacent to the Culf Tntracoastal Unteruvay (statinns

309 and '.'1'1.7), a apoil arean nm‘t]n,.of‘ .l"ort: ,Ts'm:h(ﬂ (.ﬂ;t:ntj.rm 387), and lagoop-

17, 194, 258, 266, 274, 276, 286, and 292). Muddy shelly sand covers

most of the (l.o.r-,pbr part of Laguna -N’:N.h‘(.“) n('irt:hf(_vf,thé 1’m"t.'Hnm’:f1’_é]g] Sh:{h
Channel. 'ﬂorth_of tho'Sﬁip’Chnnhn1 muddy shellsy gnnd occﬁrs adjncent to
nuddy sand, and in‘ﬂronﬂ‘thqt have bheen dredged (stations 260 and 37770),
Sl‘m].,];y sandy mud is‘-:lfmnid in small isolated patches toward the lzm.r)cm
center (stntiqhg 17, 29, 31, 55, 7n, ﬂ”,_loﬁ, 148, 229, 267, aund 306);
it also is fﬁund in dredged drené‘(stngion 7”8),(1u'3hnllnw bqy margin
areas. (statlions 10 and 38), and in ‘tlw_.dr;aopcr part nf the ]An{;n‘on near Bay-
side (stations 360, 361, 379, and 3?5). Sandy shelly mud occurs at all
wvater depths, along bay margine as ﬁol]'ns in hay céntcrs, aned jn associ-
ation with spoil arcas; it appears to result hoth frém natural processes

and from man's activities. Shelly mud was reported in only one area

(station 127), and is close to muddy shell, sandy shelly mud, and sandy

nud,

Pufe ﬁhell deposits wvere not encountered dnrinﬁ the collbétionvof
sediment saﬁples. Mﬁddy séndy shell ﬁnd muddy shell are the hioﬁeﬁic
sediment tvpes identifiéﬁ for Lngﬁnq Madre. Muddy sandy shell was re-
ﬁorted for a single. area (stntiﬁn 176), where it is associated with a
salient feature ﬁérn shallhw than the ndjncent lagoon bottom,  Muddy shell
is also a rare sediment tvpe in Laguna Madre.  This sedimnﬁt'typc is

restricted to the shallow largoon area south of the Cameron-Willacy caunty



line, and west of La Punta Larza (stationg ?8,‘115, and 1l8). ‘ : -
Total Orrnnlc Pnrbon

Tota] organic earhon porcontn"o ha Q’been determinéd fbrgabouc 1,480
bay sediment samp]osf Organic carbon’content was determingd at -the Buréau'é
NinorQIAStudics ﬂaboratbrﬁ{ th pﬂrvont of ornnnio carhon for cach who]o
sedimnnt‘Snmpiq'was dotorminnd hv the wvet combug tlnn nethod: (Proqv, 1971),
At,this fime,‘however, annlynns hhve not hoon romnlotod for all béfs,
although noﬁg dntn are availahble for all nroasiexcept'Boaumont~Port‘
Arthur. - Daeg are presented 1n map form at g scale of 13125,000.

As a noﬂorul‘rule “there ig ; close nssociation betwoon high tota]
organic valuns, qu1mont to"turo and watér depth, 'Highnst carhon har—
cnﬁtnpoq norma1]v dccur in muds accumulated in the doéhor or quieter partg
of bays.,

Orpanic carbon has an affinity for snme~hedvy metnls‘ Tﬁolebmetais
eithcr may be adsorbod to carhonaceons hntnrinls, or they may corbine ta
forn ornano—Nﬁ tallic compley Although at thig tine wo‘dn not have .
data on diStrihution of hoavy motals in hay surface ﬂadimcnt samples,
it is‘rcnﬂnﬁnhlo‘tﬁ expfct High concentrations of. sone metals iﬁ sedinent

o

characterizad by high<orﬂnn1c carbon percentanes,

HoustonéCalvcston Area

Organic carhon Percentages. in bay sedinent of the Nouéton—cnlvgstoh
area range from less than 0.4 to sreater than 2.4'percent; This distri-
bution pattern is suely that. low values are confined, for the most pare,

to the shallov-yater bay mnrginﬂ, and they corréspond closely to sediment



vith a high terrigenous sand content.  Successively high percentages of

organic carbon have a concentric arrangement, vith highest values occu-

pying the smallaest areas. - ighest values oceur In muds. - Values in excess

~of 4.0 percent occur off the Tffnity,delﬁnv(ﬂtation 432), where the nrgnhic

~carbon probnbiy'wnﬂ derived from the Trinity”Rinr, and. in 1ow bhys{hnl

2

energy environments, such as Galveston Channel, Offats Bayou, and' Clear

" Lalke.-

~Bay City-Treeport Area

Most of the organic carbon values for bay sediment in the RBay Citv=-

Freeport area rance from less than 0,4 to lese than 1.2 percent,  Values
I SN i R p h

grcatér'than N peréent are rare, occﬁrrinﬁ onlv in Conev Creék, nh
abnndﬁned.contse of‘tho Colorado River, 'Thn,ﬁighost”orghnic carhon p&rw
centage, less than 2.0 percent, occufs in}HntnﬂQrda ﬁay (Statinn:fﬁ) in
the Qicinity of,ﬂhoil Island Reef; sediment here is mﬁd. Diﬂtribution of

orpanic carbhon follows, in seneral, sediment textural trenda.

.

Port  Lavaca Area
ALl sedinent samples from: fhe havs of the Port Tavaca area have not

yet been analyzed for total organic carbon,  Data have been asenerated for

~Lavaca, Yeller, Carancahua, and Matagorda Bays,. for Powderhorn Lalke and

the extreme northeastern part of Tspiritu Santo fay in the castern part
of the map area, and for Copano Pay in the western .part of the area.
These latter two.areas correspond with the Matagorda and Aransas Day

systens discussed in the above section on sediment distribution.
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‘Hatagérda “ay‘system. Ofgdniﬁ carbon percﬁntages in>scdiment of the
~Matagorda Bay s;étem'rannc-from less than 0.4 to ]ess than 1.6 percent.
Low values of less than N.4 pérccnt bécnr inlﬁnnd.of.sand~honring sedi~
nent in most of the bay margin afenﬂ. A large arca of low ornnnlp cnrbép
-contoﬁt exists iﬁ-tho sands on the bay side of Matagorda Pcninsulﬁ, and in
thg tidallinlet—tidal delta anéocidxed wvith Pass Cavallo. The distribution
.pattcrn isloﬁe of low organic carbon pofdcntage along bay mnrgins, with
percentage increasing toward the deepor Bny centers, and in fine;grnined

sedinent.,

o Aransns Bay system, Sediment samplés’frop Copano Bay have been nﬁa-
‘1yzed for total organic carbon; samples from.othcr'haysAvitﬁig-this svstem
‘hava not heen pfnboséud. Total orgnﬁio carbon pcrccntngos for Copano an‘
range from ]cnsyghnﬁ.ﬂ.ﬁ to less than 2,0 pérccnt. Distribution of or-
ganic carbon follows the expected pattorﬁ; lovw pércbntnges ﬁre associated

vith sand-bearing deposits, and high percentages occur in the deeper,

quieter water vhere mud has accumulated,

. Cdrpus‘Christi Area
The Corpus..Christi area inéludes‘Arnnsas-Béy, Corpus Christi Bay,vand

the Laghné.ﬂadro systens; definition of these arcas is presented abévc in
~the discussion of surface sedimént Aistrihntinn. 'Ahnlyséslof’sodiment
sanples for,qrganic'cafbon is incomplete for thesevthrco qu‘syétems. Tn
the Aransas Bay system, only the samples from Copanqinay have been nna]yzoda.
Analyses have been completed for samples fronm Corpus Christi Rav, but;other.
paftn of the svstem (Nﬁoces and. Redfish Bays) are incomplete. Organic:

carbon content has heen determined for Laguna Madre sediment samples
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ey

collected in the area from Pita Tsland northward.

Aransas Bay system. Organic carbon percentapes range from less than

0.4 to less than 2.4 percent for the scdinent in Copano Bav, Distribution -

of organic carbon exhibits the normal pattern of low values near-shore

in the more sandy sediment, and high values off-shore in deeper water in

nssncintihn vith fine-grained deposits, The trend of the less than 1.6

percent pattern suggests that the Mission Piver is the source for a large
part of the organic material. The highest value, of less than 2.4 per-

cent (station 43), is from a mudvsnmplc.

_Cnrpusbﬂhrisci’Bay‘systam. Corpns.éhristf Bay displays a coﬁﬁéntfic
distribution of ‘organic carbon va]ﬂes. Thiﬁ diﬂtribufinn,pattorn is
typical Af;most‘df’ﬁho hnyé menﬁioncd above; the low values are ngsocintad;
with bay margin sand or with sand-bearing sodimnnf, vhoréns.thv highest
values (less than'?.ﬂ torlcés than 2.4 percent) are found in muds accumu;
lated in decper parts of the bay, TheAhighnﬁt'ﬁﬁtnl Qrgnnic carhbon values
do'not occur in the center of t‘}v‘us: bay, b.ut. r:n:lbmr are dis:pflacod toward the
south shorelince. leé south .f::hnreline is somewhat in the llc.r:v‘nf"thn pre-

vailing

(9]

southeast winds,

Laguna Madre system,  Total organic carbon values in the northern
part of Lapuna Madre are higher than in the other havs of the Corpus Christi

map area, Carbon values range from less than 0.8 to less than 2.4 percent.

- The normal distribution pattern of low values along bay margins and hish

values toward hay centers does not apply te Laguna Madre. TLowest values
ocecur primarily along the Gulf Tntracoastal Waterway and in washover arcas.

In general, organic carbon percentaces increase from east to waest alona
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the‘lagOOn. Since the dominant sediment tynes-in this part of Lahnnﬁ
ﬂndfq are sandy ﬁud'and muddy sand, the nornal association Gf.H{gﬁitntal,
organic cnrhén pcrcontnnen with mudd (thc'finOQtfﬂrninod terripenous clastie
sediment type) does not hold true in nnrfh Laguna Madre. ‘Tho reasons for
'this hiﬁh organic content ,:m the nofth Ln;_;nnd Mmife sediment are that

this is an aroalof.high'production of mariné arasses, and that fﬂe pre-
vailing southeast winds‘gcnernting cufrdnté within thoflnnnnn.thnt’grnns-
port much of the dcad'ngSS,‘depbsit,it d0wncnrfbht in the moro.prntocted

.areas.

Kingsville Area
Datn.on totnl orﬁanic'carhnn\pcrceﬁtaﬁos bnve been. penerated only

for the Raffin Bay suite of sedimnnt samples. Analysis of the A}nznn

Bay samples is in progress. Total organic cnfhoh content for Raffin Bay
ranges from léss than 0.4 to more'thﬁﬁ 2.4 perccnt..vTherc is a good
correlation among sediment distribution; vater depth, and percentace of
total orgnnic‘carbnn. Cafhon valnos,afn 1nwest in thnbconrhesf sediment
(shell gravel,fcleén quartz sand, muddy sand, coated grains, and oolites),
and in the’more sballow water areas; and they are highest in the decper

water, vhere dark gray to black mud has accumulated.

Brownsvilie~ﬂaflinnon Area

A1l of fhe sediment samples from south Lngnnﬁ Madre have not been
tesﬁed for total orgénic carhon content. However; most of the samples
south of.the Poff,ﬂnnsfield Ship Channel have been analy;ed;'in this area

values of organic carbon range from less than 0.4 to greater than 2.4
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percent. Distribution of total organic carbon in south Laguna Madre does

not appear to follow the expected nermal trend., There is a general, but.

unsystematic, increase in carbon percentages from the vicinity of the

Camérop—willacy Couﬁfy 1iné ﬁoﬁthwnfdlto.ﬁhe‘Port Tﬂnhélrnr¢a. Cﬁrﬁonyf
‘pcrceﬁtage is gahefélly low whcre énnd’aﬁd Saﬁd-bcariﬁg:sediment aré
doﬁiﬁant;‘altﬁough thcrévafc'cxceptionéito thig péttérn;‘ SgatiQAIBGR,:
fér-éxaﬁple, 1s a clean quartz’sand.in an‘andsof sphfse marihévgrdss,
There are'é sefiés of isclated highs begi@n{ng ét’station lBA,,near the

juncture of the CulffIntracoastal Vaterwvay énd the Arroyo Colorado

" Cutoff, and extending southeastward across the lagoon, where the highest

carbon percentage is found at stations 21 and 22, Sediment types in these

areas are both sand and mud, and both types are associated primarily with

a moderate to dense cover of marine grasses.  In the southern part of the

area the highest carbon values occur adjacent to the mainland and barrier

shorelines. South Bay, characterized by a mud bottom with abundant oyster

clumps, has an organic carbon content ranging from less than 0,8 to less

than 1.6 percent; values increase towvard the bay center,

Introduction

A total of 3,197 hcnthic biological samples were collecteéd from bhays,

“estuaries, and lagoons on the Texas coast. Surface sediment samples were

taken at l-mile intervals with a clam-shell grab sampler with a capacity
of 0.25 cubic foot. 1In the bays and estuaries, biologic samples were

collected on a l-mile grid. On the inner shelf, biolosic samples varied
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according to complexity of fnvnnq, rengral]y on a 2~ to h-mila grid,
“Samples. in Laguna Madre cdmmonly vere Cnllectod with a pO“t"hﬂlﬁ dipeer.

Sediments were washed through a l mm crocn, nqrcnti cd,in a solutlon of

o T o ;magnesium snlfatc; and s tored in a noutra1 oolution of 10 percont “formlin.

Tose bon"al was placod in the fornlin to: ho]n diﬂt\nguiqh live. from doad
qp801monu., Labbratory procesSinﬁ included fﬁrthcr Washing of the nﬂplo

and then storing it in 70 pelcont othnno].

jMolluécs in'274‘SOLCCted,samplcs vere idontlfiod to fpec1os level,
wvhen poqenb]o,. Live and doad wholo sho]lq were counted. Fragments vere
counted only if 1dopt1fjable characters qnd at least 50 pcrceﬁt,of the
shellbwcfc'broserﬁed. LLvo nnd pairod dcad pelccypoﬂ vqlvoq worn'cnuntcd
aﬁ,l; unpaired valveé]wére counted as 1/2; Tists ivinp rhﬁ nhundgnro
~of each. ;pm‘io'“ within '1> h ay ox hay 'f‘;ys.!:(:m 5r'cz found in Appnndix A.
Distribution (i-f eight mo],],‘usv;c»rm ‘f:ms‘.orni)lélr,c:s_ \-‘mre‘mnppnd from the
samﬁlcs oxamincd. .ﬁase mépé on a "calo of 1: ]° 000 were used, A-ﬁbdi—
fied véréihn of Parker's somblnro r]n‘swflcntion (]060\ was. prepared
for this prellninary roport.: Ficld dntq_dnrbathymetry, gross sédiﬁent;
énd orass distribution aldcd in the pfélimiﬁary ﬁnpping pf thevassemﬁlagés}
Ali assemblagq bonndaries are tontative and may bo changed ﬁftcf analy»-— »
‘ing additiohdi samples. Also, with- rhc 1501nqjon of other benthic invéfte—
_brates such aé polychactes nnd‘crustgceans,‘more accurate: maps and

descriptions of the biological environment can be made.

Beanmont—Port Arthur Area
Twonty—ono biolnyicn] aanples were examined from Sabine Lake, Sahine

Pass, 1nd rho VOCHC%—»AblnG River qVQtom. Two molluscnn'nssomhlaaeﬁ woere

58



recognized, and their distribution was mapped. Tables of species abund=
ance for each assemblage were also prepared (Appendix A=1).
The predominant assemblape wan river influenced,  Three molluscan

species, Rangda cuneata, Mytilopsis leucophacta-and Littorfdina

»s;phti.‘nctﬁ;‘;lto.m'n nake upoalmost 90 percent of the :1::1.«'_:0"'1711»‘]‘:1"?, ,R:m;y,f:l‘

.cuncata, a characteristic river-influenced species, was found alive in

8 of thé;21 sthtidns exanined, = Tt ranged throughout almost'the entire

system, from station/ 19 in the southern. part of the lake to station 30

-

in the Sabine River, lMytilopsis and Littoridina commonly were associ-
ated with Rangia in Sabine Lake. Altogether, a total of 14 river-
influenced species were identified,

Two samples from Sabine Pass were examined., Typical inlet species

such as Petricola pholadiformis, Parvilucina multilineata, Anadara

transversa, Pandora trilineata, Anachas obesa, Ipitonium rupicola, and

Teinnstoma biscaynense were identified; although not in any great

abundance,

I!ox,is't.oﬁ-(‘.ﬁ l\}és; _t:@n " A_r-é;. a

vﬁistrihﬁtibn,patterné of six biologipal dsseﬁhiages vere doformineﬁ
ffomvjz samples from the Galvestbanfiﬁitf'BnyIsystcm;ﬁiﬁashcd lines on
the'assemblﬁgc mhp indiéatbutohfative bonndariés.:zﬁith fnrther anquﬂis,

nore definite boundaries can be -drawn. Tables ¢iving the abundance of

cdach species within an assemblage wereialso prepared (Appendix A-2

vthrough A-5).

A river-influenced assemhlage was found in Tast Bay, in Trinity Pay,

and at the head of Calveston Bay. Milinia lateralis and Macoma mitchelld
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made up 66 percent of the total molluscan fauma in this asserhlage, . Both

vhole shells and frapgments were rare. Trapgnents present were worn and

~untdentifiable.

Mo live molluscs were present in bay-center Galveston Bay, but 19

molluscan species were identified. Towever, over 80 percent of the total

fauna was cemposced of one species, Mulinia lateralis.

Thirty-eight‘noiluscan ﬁbccies wvere fdentified in the th6 samples
fakcn’from B&livar Roads. vThn inlet had hothvthé highest diversity and
the.grcatest nunbers of species Qithin the Galveston-Trinity Rny systém
(excluding West Béy). The mo]lnscan sbccids in Bélivnr Noads were capable
of ranging either from the nearshore gulf into the inlet, or from the hays
into the pass. Many were prohnbiy restricted to the inlet environncﬁt.

‘Only one oyster reef sample was cxamined from the Calveston Bay

system, Crnnsostrén, Brnchidnﬁtns, Creopidula, Tschadium, and Odostomin

impressa wcrc‘dnminant species, This assemhlace, with some variation,

vas typical for most oystér—recf samples examined from the Texas bays.
Of‘thc aséemblnges in the‘Calvcston-Trjni£y Bay system (West Bay not

included), the bay-margin was the least diverse, However, the number of

live molluscs, especlally Mulinia and Macoma, was relatively hich.

- West Bay differs considerahly from Galveston, Trinitv, and Tast Bay
béth in species diversify and. in numbers of live molluscs. The bay-
margin aﬁd bay~-center asscmhlﬁges in Uest Bay were more divérse than their
countcrpaftS‘in the Trinity, Calveston, and Fast Day systems; Tn.contrast
to the Calvcston—Trinity av Gysteﬁ, Vest Bay provided a sultable habitat

for live molluscs as indicated by the large number of live Mulinia, Tnsis,
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and Lvonsia.

found in other Inlet samples. - One inlet Sdmpln~oxuninod'frnm Cliristmas

‘Pay had 38 species, including a large number of live bivalves. Torty-

eight of the 55 live bivalves were of threce species, Mysella planulata,

Alipena texasiana, and Periploma cf, fragile.,

Port Lavaca Arcﬁ

‘Snmplns examined from the Port Lavaca area include those taken from
the followinﬁ bays: Zspiritﬁ Santﬁ, San Aﬁtdnip, lvnes, Ayers, Carloé,
Guadalupe, and St, Charles; nndbfrom Mission Take. ,Cdpnnn and Arnﬁsas
Bays are discussed under the Corpus Christi area section.  The distri-
bution of six assemblaces was mapped, and their abundance is qiven in
table. form (Appendix A=6 through A-13).

Two samples talen from hny-énntcr Fspiritu Santo nnf contained a
total of 63 species. This diversity in numbers of species has so far
not becen cncountored_in'nny other hny—ceutor dsnomﬁlagc. Sample 3 in
Cspiritu Santo Bay had 58 species; hhwever, only a smnll-numbcf of these
were alive, In Cnntrasg, bay=-center San Antonio Ray‘ﬁad only one-third

the number of species as Tspiritu Sante, but over three times the number

of live molluses. Mulinia lateralis was the most cormon live mollusc in
the San Antonio hnyféontér nascmbingc.

The bay-margin assemblage in Fspiritu Santo Pay was characterized
bf a large number of dead gastropods. Over 70 percent 6f.those vere from

sanple 31, taken on the bacl side of Matagorda Tsland.
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Three samples from three very different bay-margin habitats in San
‘Antonio Bay vere examined. This bay-margin assemblage had braclish-

water species, as well as species characteristic of hypersaline waters.

Sample 19, taken necar Seadrift, had 66 live Littoridina qphinctbstnmn,

indicating a low salinity enviromment. Tive Tellina tanpacnsis,

‘AnOﬁalocnrdia‘aanriana, and other sﬁccies cﬁarncteristic of high.salinity
wateré occurred in sample 124, coilected off Matagorda Island.

Guadalupe and'Hynés Bavs, as well ns.Hission Lake, had river—influenced
assemblages. -llynes Bay had more live molluses, 556 in tw0'sﬁmpleé, than

did any bay examined so far. A large population of Mulinia and ILittoridina

werc_living in Hynes.ﬂay.‘

Tour samples were examined froh Ayres, HOsqnitc,vand Carlos Rays.
Ayres and Carlés Bay§ were énlled.smn11 énclosed bays primarily because of
theif size and restricted circnlation, rather than bvcnusé of their molluscan
assemblages. The larger Mesquito Pay had a bay-ﬁnrgin aﬁd bayédenter
a#sémhlngc. No_]iyé molluses, and relatively. few wvhole éhells, wvere found
in tﬁé four sahples fron the éhree bays.

-St. Charles ﬁay'also has Becn called a small eﬁcloséd bay, but its
molluscan assemblagoe composition included a mixture of specieé from other
assemblages.  Most of the spnéies iﬁ an. enclosed hav sttem are tolerant
of énvirhnmental‘éhnn;es, and these species occur nyof a greater range of
salinity, tcmpcréture, and sedinent fypc than do those of other assemblages

(Parler, 1960).
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Cofpus Christi: Area

Aransas Bay system. - Aransas, Copano, Port, and Missfon Bays are

‘included in the Aransas Rﬁy system, 'Thc distfibutiﬁn of snvcﬁ;nsscmhlagbs
frnﬁ this systhm‘wns»mhbbed; tables sﬁow:thcvﬁhﬁudanec of'eaﬁﬁ,sﬁecics
“within an assemhlngé (Abpendii‘A—l& throuéh'Aflﬁ). C&pann_ﬂny-wns thevohlf
bay iﬁ-which}all biﬁingicnl‘snmples‘woré'exnﬁined,‘nnd the molluscan
»spoéiés were {dentified nnd:COuntéd. Hovrever, oﬁly ]ﬂ‘énmp]ﬁs,ﬂrepre-
senting nli five Copano ngsomhlngns”ﬁcre sclected for’incldsinn in'fhis
prelinminary rcporf.
vThn‘prcdohinant gpecies in the Copano Bay hnnemhlanos were tﬁnso,
associated with oyster ronfs, hfﬁckinh'wntnr; anel hiuhly varlable gsalin-

ites. Macoma mitchelli, Mulinia Iateralis, Tschadinm recurvum, Odostomin

dmpressa, and Odostomin lacvigata were the most ahundant live malluses in

Copano Bay. Although few whole Crassestrea shells vere thkon nﬁiﬁg the
Purecau snmpling technique, ﬁrnsmostrCH'frngments ranged from common to
abundant at many stations. The bay-margin fauna had the most diversc
nunbers of species, while the oyster reef assemblage had the greatest
nunber of»iive molluscs,

Four snmﬁlﬂs vere mxaminéd from Mission Bay and four from Aransas

tiver, including the area where the river discharges into Copano Day.

—

Littoridina, Macoma, and Rangia, typical brackish-water molluses, were -
identified in these river-influenced areas.

Joth a grassflat assemblage and small enclosed bay assemblages were

mapped for Port Pay. Macoma mitchelli, although not typically a grass-

flat species, was found in abundance. The species composition of the
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enclosed bay assemblage was similar to that of othef enclosed bayé dis-
cussed above.

Ten sahples‘shpwing the distribufion of four'assemb1ages were mapped
- for Aransas Bay. No oyster'reéf.samplés were examined. _The hay—margiﬁ
- assemblage was almost as diverse as that of Espiritu Santo Bay.‘.Although<

few live molluscs were found, 54 species were identified; Almost 40 bgr- -

cent of the species were Nuculana acuta, Acteocina canaliculata, and

Caecum pplchellum._ Few whole shells or live moliuscs were collected in
the inlet and bay-center assemblages of Aransas ﬁay., Ninety percent of

the grassflat molluscs in Aransas Bay were dead shells of Diastoma and

Cerithium sp. No live specimens of the two species were found.

Corpus Christi Bay system. The Corpus Christi Bay system includes

Redfish, Corpus Chrisﬁi, Nueces, and 0so Bays. The distribution of six
assemblages was mappedﬁ tables give’thé abhndance of each species.within
an assemblage (Appendix A-19 through A-22).

Redfish Bay is split in half by the Aransas Shié Channel. ‘A'graSSflat
; and bay-margin aésemblage lies north of the Channel; to the south fhe
assemblages are grassflat, bay—mafgin, and inlet. A total of 10 s<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>