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Figure 1. Map showing sedimentary provinces and sample locations on the South Texas 0CS. Figure 2. Map showing heavy-mineral content of sediments on the South Texas 0OCS.
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! ' ! ' ! ! INTRODUCTION The highest concentrations of heavy minerals (greater than 3d). 1In contrast, the ancestral Rio Grande delta sediments are
4 percent) are in six isolated areas, all of which are localized characterized by greater variability and a generally lower
OP AQUE HORNBLENDE Heavy minerals constitute a natural resource which, under south of lat. 26°45' N. on the ancestral Rio Grande delta. tourmaline content. Regionally, a general southward reduction in
PERCENTAGE PE RCE NTAGE proper conditions, could have potential economic significance. The Bathymetrically, these high concentrations range from the shallowest tourmaline is suggested.
purpose of this report is to describe the heavy-mineral distribu- at 32 m (centered on station 267), to the deepest at 98 m
tion in sea-floor sediments on the South Texas Outer Continental (centered on station 191). The most extensive area containing Another mineral present in moderate quantity is garnet, which
Shelf (OCS) within the northwestern Gulf of Mexico. The South more than four percent heavy minerals is located along the 45-m comorises from 0.3 to 9 percent of the translucent fraction. It
- 55-59 percent : . - 30-36 percent Texas OCS encompasses approximately 24,500 sq km extending south- isobath; it is centered near station 220. occurs in both pale-~pink and colorless varieties. The garnet
> ! - B ward from Matagorda Bay to the U.S.-Mexico border (fig. 1). 1In a percentage isopleth map (fig. 3e) shows a regional distribution
28°| 50-55percent 1 o 25_30 percent shoreward direction, the OCS extends from the 180-m isobath to the The regional pattern of heavy-mineral distribution does not pattern that is the opposite of the tourmaline pattern. Relatively
/ ) " Federal-State water boundary (16.6 km offshore); however, the show a well-defined systematic correlation with regional sediment- high contents of garnet (greater than 4 percent) mainly occur
| \\ ! 06\/ ; «\/ mineral distribution patterns presented in these maps have been textural patterns, as described elsewhere (Shideler, 1976a). within the ancestral Rio Grande delta sediments and generally
% E 45—50percent \ | \6 20-25 percent \%0 extrapolated slightly shoreward of the 15-m isobath. This work Consequently, textural parameters do not appear to significantly decrease northward. The only exceptions are two locally high
: — 1 was part of a regional environmental studies program in the South influence the total heavy-mineral distribution. Similarly, . the concentrations within the ancestral Brazos-Colorado delta
m 40-45 percent ( ﬂ:ﬂﬂm |5-20percent Texas OCS that was conducted in conjunction with the offshore absence of a regional seaward trend indicates an absence of depth province.
| . Y petroleum-lease sales, under the auspices of the U.S. Bureau of control. The existent southward trend is essentially transverse . .
f ESSRRER e Land Management. Some previous work on heavy minerals within the to regional isobaths. Since zones of shoreward-increasing In contrast to tourmaline and garnet, epidote and zircon show
l 35-40perc__ nt |0-|5 percen OCS had been done by van Andel and Poole (1960) and van Andel "significant wave surge" are largely parallel to regional isobaths uniform distributions throughout the 0OCS region; consequently,
q . (1960); the former work was based on relatively few OCS samples (Curray, 1960), the discordance of the heavy-mineral trend with distribution maps were not prepared for these two mineral species.
| \\\\ 3|_35 percent ~ \\\ 6-|0percent and was part of a broader regional study of the northern Gulf of isobaths indicates that hydraulic fractionation by regional wave Epidote occurs as green to yellowish-green grains and comprises
| ‘: - . . .
| b O T Mexico. surge is not a major factor controlling the heavy-mineral distri- from 3 to 10 percent of the translucent fraction. Zircon occurs
27”— = bution. The same inference can be made for coast-normal currents as colorless grains and constitutes from 3 to 7 percent of the
| METHODS which do not appear to be very influential on a regional basis; translucent fraction; most of the zircon grains show pyramidal
j however, the conspicuous salient pattern of the central and terminations. The rare rutile mineral exhibits a red-brown to
R OO Y A W W ||| ) Samples of surficial sea-floor sediments were taken at 260 northern sectors does suggest that onshore-offshore current yellow-brown coloration.
DO locations within the OCS study area during a two-month field components may be effective in locally concentrating heavy
period, between late October and late December, 1974. Shipboard minerals by fractionation. Seasonal variations in onshore-off- As a general stability index for the OCS heavy-mineral as-
‘ grab samples were obtained with a Smith-MacIntyre sampler over a shore drift components have been noted by Hunter and others semblages, the ratio of zircon + rutile + tourmaline to pyroxene +
31’\ 1,\\ rectangular sample grid that was keyed to lease-block locations & (1974) . hornblende (ZRT/PH) was determined, and its regional variability
} han VEON ~A (fig. 1). For‘reference purposes, the OCS region was dlvide@ into is illustrated by a ratio isopleth map (fig. 3f). The highest
| B AR A n ,9/0 three geographic sectors: 1) a southern sector (ancestral Rio The southward regional trend of heavy-mineral enrichment is ZRT/PH ratios (0.60-0.72) occur locally within the ancestral Rio
; 8 GRANDE IO L ] \\_1 GRANDE | Grande delta province) extending from the U.S.-Mexico border to interpreted as mainly reflecting the net southward transport by Grande delta province; they indicate the local areas of greatest
01 R e v esetels oo i ST ——— approximately lat. 26°45' N.; 2) a northern sector (ancestral coastwise shelf currents of heavy-mineral-deficient sediments mineral stability. Lowest ZRT/PH ratios (0.15-0.20) occur near
26 T s Brazos-Colorado delta province) located north of approximately derived from the flank of the northern ancestral Brazos-Colorado the boundary of the interdelta and ancestral Brazos-Colorado
0 25 50 75MI 75MI lat. 27°45' N.; and 3) a central sector (interdelta province) delta; these sediments grade into sediments of the southern delta provinces; they indicate the local area of loweet mineral
! e — bet:weep lat. 26°45' N. and 27°45' N. At each station, a repre- ancestral Rio Grande delta that:are relatively enriched in heavy stability. The absence of a well-defined regional gradient sug-
| 0 50 100KM sentative subsample was extracted for heavy-mineral analysis by minerals. Net southward transport on the South Texas OCS is gests an absence of significant variations in mineral stability
‘ : L L 1 L 1 1 1 inserting a plastic tube (16 cm length x 3.5 cm diameter) supported by regional sediment-textural gradients (Shideler, between the three geographic provinces.
vertically into the grab sample. Therefore, the heavy-mineral 1976b) . In essence, the trend may largely reflect differences in
analyses reflect the composite characteristics of the uppermost provenance, with relict littoral and nearshore deposits of the Provenance--The heavy minerals of the South Texas OCS sedi-
T T T ' 16 cm of sea-floor sediment. Sample-station lOC<.3tiOnS were ancestral Rio Grande delta having intrinsically higher heavy- ments appear to exhibit a regional variability pattern that is
determined by a combination of shipboard navigation systems; the mineral contents. The higher contents probably reflect relative- induced mainly by provenance, an inference also made by van Andel
PYROXENE TOURMALINE primary system was precision Hi Fix, although Loran A and ly higher heavy-mineral concentrations in source rocks of the and Poole (1960) and van Andel (1960). The heavy minerals of the
PE RCE NTAGE PE R CE NTAGE satellite were occasionally used during adverse atmospheric ancestral Rio Grande drainage basin, which include substantial ancestral Rio Grande delta sediments are characterized by an
conditions. quantities of volcanic rocks that are absent from the ancestral opaque-pyroxene-garnet suite. In contrast, the ancestral Brazos-
Brazos-Colorado drainage basin. Qualitative differences between Colorado delta heavy minerals are characterized by a tourmaline-
In the laboratory, heavy-mineral separations (specific gravity the Rio Grande and Brazos-Colorado heavy-mineral assemblages have hornblende (mainly green variety) suite. The sediments of the
‘ - 12-20 percent - |O-Il percent greater than 2.8) were performed on 276 grab samples to determine been previously documented (for example, van Andel and Poole, 1960; interdelta province contain a heavy-mineral assemblage with closer
‘ L their total heavy-mineral contents by weight percent. Separations van Andel, 1960), and they are generally supported by the mineral- affinities to the Brazos-Colorado suite, as suggested by similarly
28° 6-12 r £ 5-10 rcent were performed on the 260 station samples, as well as 16 selected composition data presented here. high percentages of both hornblende and tourmaline minerals. 1In
j bercen pberce . replicate samples for evaluating "within station® variability. addition, the interdelta province generally exhibits more gradual
— ; o Prior to heavy-mineral separation, the 63 um to 250 um (2-4 2) Heavy-mineral composition percentage gradients with the northern Brazos-Colorado delta, as
i 4—6 percent _ 2-5 percent sand fraction from each sample was obtained by sieving. This sand compared to more abrupt gradients with the southern ancestral Rio
J i;actﬁ)g was then treated with a dllute.hydrochlorlc acid so}u- Distribution--The heavy minerals in sea-floor sediments of Srazgisdiét:;ve‘rgerzfgrifvtgem;ri)telardilsa l;savg;mln:fgilsuige delta
1(_’2 gerc?nt) ;o remove carbonate minerals and to clean iron the South Texas OCS consist of both opaque and translucent- szgiments- how veie so:\elmeizx' nfy g: te P azo a £ or tl(')x e
oxide stains from heavy trunerals. The.restFlcted sand—S}z.e {Cange mineral groups. The opaque minerals include abundant magnetite, S e ;n iraer' : dlng it sg i (len s. Z"Clvi 1 rom e
was usgi.forlall k?ei\.ry-mlr.uecrlal (siegarathns in ordgr to r:}m.mlze hematite, and ilmenite, as well as a minor proportion of leucoxene ern ces 0 brande delta is also indicated.
compositional variations induced by grain size. eparations were as an alteration product. The opaqu rcentages (fi 3
performed by the centrifuge-frozen bromoform method (for example, from 31 te 59 pergent among t}?e 38qa:a§;zegnsag;1es( lgi‘hea:;i;;ZZt A combination of igneous, metamorphic, and recycled sedimen~
| Cérver%fp?l) , using llq;ud nitrogen as a fre?ezing agent. Separa- concentration of opaques occurs within the ancestral Rio Grande gi:idzogl(zthgzgi;eﬁzshav;hbee: ;:Zecso;nf:c: Zfb::l‘,e, a:g:igialdleuo
27°! oon ('ef lC_lenchll Waszstan [Tqraed by maintaining a constant i delta sediments. The opaques exhibit a general decrease regional- (basaltic variety) and.abungaﬁte :oiene (:nainl :u ite vzgiet )
Cf’;tr)l uging time (20 sec) ‘;nd speed (1200 rpm); a sample Size ly toward the ancestral Brazos-Colorado delta sediments which have suggests that thz igneous sourcepZocks were ri:ari(f volcanicy
zif Y conara §tandardlbiomo Or!f\ o eontons) 2150 were I.Halntalned- contents as low as 31 percent. The sediments of the interdelta Inggddition the abgndance of garnet in the I;rr:io Grange sediment.:s
gerhs?paratlim to.ta ‘ f;savy-'mlneral contents were detemlned, province have an intermediate amount of opaques, ranging from 38 suggests d ;‘ivation from hi h-ga k metamorphic rocks An igneous-
and their érea varlabl.}lty illustrated by ‘.a pexlrcentage isopleth to 47 percent at individual stations. 99 de L g n e ph1 FOCKs . gne
map. Replicate separations on 16 samples distributed throughout metamorphic crystalline source complex occurs within the west
ot pe et et iz station” variabiliey of 27 per- translucent minerals generaily comprise the bulk of the e e chacley g Seamentary source rocks are present
cce)n ‘s't © WJ'. t"ln "o 1(;2' va;la ’ :ltyll':-e eCt}s1 iy e lytical heavy-mineral assemblages; they include the fqllow}ng: hornblende, of th cestral Bra os—Color‘;do d:lta sedim ets also suggests
c mpodl € varlg ton reiu. 1n<%t rg!flfiamp mg,teg m.ques,tina ytica pyroxene, tourmaline, garnet, epidote, zirdén, rutile, and Gthers ‘the era;) es of i nZo s or metamorphic s uren rocks Hggev r
Ercic:uris,ban dnéturi 17',1”811': u i erences.d 'onsequ:n Y th (kyanite, staurolite, micas). Hornblende and pyroxene are most th gse encef thlgr dfb w so nblp dc Vo .Ci )¢ tl:xis suite !
re allv: y ro? 1305 }elt intervals were use ;n co;s ructing e abundant in all samples, individually constituting between 4 and . Z.a tence oab e re - roln or ende variety 1:}1 o u e Land
tsopleth map of tota eavy-mineral contents (fig. 2). 36 percent of the translucent-mineral fraction (fig. 3). “f] ;c;a €s an ?eg?e °© VZ cgnics, 12.contrastAgc11't' eli ur:g an
26° I a n . L i Moderate quantities of tourmaline, garnet, epidote, and zircon ° € ances;_ra 10 <.;ran e e'a t? se J..m}eln : l ;?na (3,(' 1 g.
h order to Evaluate eavy-mineral composition, .petrog;:ap 1c are present, individually ranging from 0.3 to 11 percent of the ?ngrrir}ce © garnetfln :LSSOClatlon WI;' the tounn:llne ;tncluding
zr‘lalyssg wefg pe; o}x:med gn 48 ;epresentatlve heavy~m1}r:eral rac- N translucent-mineral fractions. Rutile, which varies from a trace ;n tcolite varlety)k urt e; i;xgge§ts.:lt att: metax:orp e uglt§d\:n.are
lons IStr; uted t rougdout the OCS. 'fhf sepzrateg eavy mlnerals to 1 percent, and other identified translucent minerals are too }c;mlnimt Spui?(; rocks, prcf) anly Siml ar to ;oe S expo}sle within
l weretmgunfe 1naadLak;:§1 et70 medium (;w —hl.g )dar; we:i’e point rare to be of quantitative significance. ;.fe L anoth 1;1>1t ;eg:'ton o kcentf:n:h Tiicas. iv'lzzer, t! etisaazﬁlty
counted along random-line traverses. o hundre ranslucen green rnblende in rocks o e ano upli sugges a
heavy-r;\lnﬁrai_ <_lnl:alr.15 v.vere counted ;_o de;:erl‘;une t}.xg frequency per- Hornblende is the most abundant translucent mineral, compris- th;§ mineral 1s)p;:iles 1ndth<.e agcefestral Brazos-Cilorado dglta o
T T T T cgnt ot the fo .ow1ng. .pyroxene, ornb ;.-n ef epidote, gérnet, ing from 6 to 36 percent of the translucent fraction; both green Si_ ;x}n}entsll.);o ably Yas ferlve rimdsoug?e r:c S expgse f82§ Gulf
z}rcon, t0urmal}n§, rutile, anc.i others (kyanite, s\taurol}te, and brown varieties were distinguished. In addition, blue-green g eluglllt namely, from recycled sedimentary units o e Gu
GARNET mlC<.3S) .f An addltJ'.onal 100 grains were co1:mted to d:tfrmlr.)e the and reddish-brown varieties were observed in several samples, and “oasta ain.
ratio o fopaqt(;ebmlr;srals to translucent; minerals. tl point co$£ts they were respectively grouped with the green and brown varieties.
PERCENTAGE ;sfz:rgifnggmage he Same Eﬁzsggs?pf:gﬂ;i Zgzzaiezrwzzozéed ne Some of the hornblende grains exhibit weathering characteristics
- ; . e N T such as ragged or hacksaw terminations and iron oxide aureoles.
c;{)strgct m;{;s }lluitratl..ng reglonn?l variations in comix;sn.tlon Hornblende percentages are relatively high within the ancestral REFERENCES CITED
(fig. 3). € 1sopleth intervals in these'maps generally were Brazos-Colorado delta province, intermediate within the interdelta )
8-9 percent f selected to exceed the probable maximum point-counting error for sediments, and relatively low within the ancestral Rio Grande Carver, R.E., 1971, Heavy-mineral separation, in Carver, R.E.
28° ] T each individual mineral species at the 95.4 percent cznflder(ul:;?l delta sediments where they reach a minimum value of 6 percent (ed.), Procedures in Sedimentary Petrology: New York, John
4-8 percent 4 level, as determined by the formula presented by Galehouse ! (fig. 3b). Although a gradual southward reduction in total Wiley and Sons, Inc., p. 427-452.
: p. 395). hornblende occurs, a more abrupt reduction occurs in the individual Curray, J.R., 1960, Sediments and history of Holocene transgres-
] percentages of the green-hornblende variety (from 22 to 3 percent). sion, continental shelf, northwest Gulf of Mexico, in
S—— <4percent - DngUSSION‘OF RESULTS Shepard, F.P. and others (eds.), Recent sediments, northwest
otal heavy-mineral content Pyroxene is the second most abundant translucent heavy Gulf of Mexico: Tulsa, Oklahoma, Am. Assoc. Petroleum
) mineral, constituting from 4 to 20 percent of the translucent Geologists, p. 221-266.
floo Thed‘.’-Otat heavy-m;neral zontents of S°1‘1th Te)f(&s OCS sea- fraction. Varieties of brownish-gray, gray-green, and pink Galehouse, J.S., 1971, Point counting, in Carver, R.E. (ed.),
amz . i: l?egis'gan?e26gom . lrace EO : mé(l;-lmumzo 32hpe§<‘:e2t pyroxenes were noted. Grains show some effects of weathering such Procedures in Sedimentary Petrology: New York, John Wiley
ng ‘ € individua h ;amia e.sta tons (Iig. )', T ¢ highest as occassional dentate or ragged terminations and, very often, and Sons, Inc., p. 385-407.
i‘;g‘l:er(‘azges occu;: a;ztae 201 owing stations shown in figure 1: iron oxide aureoles. The majority of pyroxene is augite, although Hunter, R.E., Hill, G.W., and Garrison, L.E., 1974, Maps showing
i reent) p:i;fni(:6, 2 ()4 pezczggé'(§207 (9 p)ercent) ’ #2,20 (i very minor amounts of hypersthene and enstatite were identified in drift patterns along the Texas coast, 1970-1973: U.S. Geol.
270 - ge cen - perc.:ent v oan percent) . Th? regiona some samples. The percentage isopleth map (fig. 3c) shows rela- Survey Misc. Field Studies Map MF-623, 2 sheets.
'1sti1but10n p;t.:tern illustrated bY the tOt?l heavy-mlneral. . tively high pyroxene contents (12 to 20 percent) throughout most Shideler, G.L., 1976a, Textural distribution of sea-floor sedi-
J.‘f;‘op eth map ( ig. 2) ;hows a prgmlnent regional trend consisting of the ancestral Rio Grande delta province, as well as within a ments, South Texas Outer Continental Shelf: U.S. Geol.
zh a ge;u;ralrr;nc;e:se ;n heavy-mlzer.allconte}r:t southward along second smaller area near the boundary of the interdelta and Survey Jour. of Research, v. 4, no. 6, p. 703-713.
h evs ; ‘r 1 ethC S: 1mentstcorfx a;n essht an(one percin;: ancestral Brazos-Colorado delta provinces. Regionally, the pyrox- 1976b, Sediment-dispersal patterns of the South Texas Outer
Cei Y dlns i s rogq O;lt mgs Of the r.10rt ern ancest-:ra razos ene content exhibits a general southward increase toward the Continental Shelf (abs.): Am. Assoc. Petroleum Geologists
olorado delta province) an central (1nterde%ta province) ancestral Rio Grande delta. Bull., v. 60, no. 4, p.-722.
Se(fti’rsi Hea.vy;mle:eiél concentrations exceeding two percent are van Andel, Tj. H., 1960, Sources and dispersion of Holocene
mainly -oca}llze w1.t in the southern sector' (ancestral Rio Grande Tourmaline is present in moderate quantities, constituting sediments, northern Gulf of Mexico, in Shepard, F.P., and
delta province). The absence of a well-defined coast-normal or . ; O
; , ) ) from 2 to 11 percent of the translucent fraction. It occurs others (eds.), Recent sediments, northwest Gulf of Mexico:
seaward gradient is noteworthy. The regional coastwise trend K X Co . . . Tul Oklah Am. A Petrol Geologist 34-35
. L. mainly as a brown variety, although a rare blue variety (indicolite) ulsa, anoma, - Assoc. Petroleum Geologists, p. .
_ shows substantial local variability. 1In the northern and central X R X . K Andel, T4. H d Pool D.H 1960, S £ t
. .. 1s present in some samples. With few exceptions, tourmaline van Anael, Tj. H., and Poole, D.H., s Sources of recen
sectors, the most conspicuous local variations are three seaward- iy v 1 5 D h sediments in the northern Gulf of Mexico: Jour. Sed.
26° B trending and three shoreward-trending salients of relatively percentages are uniformly in the to 10 percent range within the Petrology, v. 30, no. 1, p. 91122
e 25 50 75MI higher heavy-mineral content. ancestral Brazos-Colorado delta and interdelta sediments (fig. ¢ V- ’ . L
50 I00KM
I 1 1 1 1
Figure 3. Maps showing regional distribution of prevalent heavy minerals.

heavy minerals; other minerals are expressed as percentages of translucent heavy minerals.

PH, pyroxene + hornblende.

Opaque minerals are expressed as a percentage of all
ZRT, zircon + rutile + tourmaline;

MAPS SHOWING DISTRIBUTION OF HEAVY MINERALS ON THE SOUTH TEXAS OUTER CONTINENTAL SHELF
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