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o ORIGIN OF SHELL BEACHES, PADRE ISLAND, TEXAS!
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ABSTRACT

Central Padre Island, Texas is the site of a convergence of littoral drift which causes shell and sand from the
entire coast to accumulate in the convergence area. Shell material is thén concentrated on the beach by aeolian
deflation of finer grained terrigenous sand which blows inland to contribute to the extensive infilling of Laguna
Madre by wind-tidal flats, and perhaps ultimately to contribute to the aeolian sand plain of the mainland.

Ancient shell beaches of the Pleistocene (?) Ingleside Complex of the mainland shore of Laguna Madre bear
great similarity to the modern shell beaches of Padre Island suggesting that the general coastal configuration
and wind patterns were similar to modern patterns at the time of their formation.

It must be concluded that some large-carbonate accumulations can occur solely as the result of a sorting
process in an area of great terrigenous sediment supply.

INTRODUCTION

Central Padre Island, Texas is the site of
beaches which are composed of up to 80 percent
shells and shell fragments. Since this zone of shell
accumulation is located in the center of a major
terrigenous province and since it coincides with
the location of a postulated convergence of near-
shore Gulf of Mexico currents and littoral drift,
I decided to attempt to determine the mode of
formation of the shell beaches, in order to explain
the apparent anomaly of the existence of car-
bonate beaches in a terrigenous province.

The study area consists of beaches on Padre
and Mustang Islands (fig. 1). Mustang Island is
terminated to the north at Aransas Pass and to
the south by the intermittently open Corpus
Christi Pass, which separates it from Padre Is-
land. Brazos Santiago Pass terminates Padre
Island at the south. Mansfield Pass, an arti-
fically created and maintained pass, is located on
south-central Padre Island about 90 miles south
of Aransas Pass. In this investigation beach
sediments have been studied from Aransas Pass
to Brazos Santiago Pass, and a detailed study
was made of the 60 miles of beach immediately
north of Mansfield Pass (fig. 1).

Numerous rock outcrops occur along the main-
land shore of Laguna Madre adjacent to central
Padre Island. These rocks apparently are lithi-
fied equivalents of the shell-rich beach sedi-
ments of Padre Island, but are a part of the
ancient Ingleside Beach Complex (fig. 1). It is
probable that these ancient shell beaches formed
by the same mechanism as the modern shell
beaches of Padre Island and a study of the origin
of the modern shell beaches may provide the

1 Manuscript received March 29, 1971,

means for interpreting the current patterns
which produced the ancient shell beaches.

SEDIMENT DISTRIBUTION
Terrigenous Sediments

Heavy minerals from rivers along the northern
Texas coast have been transported to the south
to mix with the heavy minerals of the Rio
Grande in a transition zone along central Padre
Island (Bullard, 1942; Van Andel and Poole,
1960). Hayes (1965 and 1967) found that he
could trace a finer grain-size mode from the
northern province and a coarser grain-size mode
from the southern Rio Grande province to a cen-
tral transition zone where they mix. These transi-
tion zones coincide and are located within the
area of shell beaches on Padre Island.

Shell Sediments

Assemblage  distribution.—Throughout the
study area large accumulations of shell material
are found only on the Gulf of Mexico beaches;
only very small shell concentrations occur in the
foredunes, active dune fields, barrier island flats
and wind-tidal flats. Two distinct shell assem-
blages occur along the beaches of Padre Island.
The southern sedimentologic province (from 38
miles north of Mansfield Pass southward to the
Rio Grande) is characterized by Eontia ponderosa
Say, Mercenaria campechiensis Gmelin, and
Echinochama arcinella Linne (fig. 2). The north-
ern sedimentologic province is composed almost
entirely of Donax variabilis Say. The transition
zone between the northern and the southern
sedimentologic provinces is characterized by a
lower total shell content and a somewhat greater
accumulation of Anadara brasiliana Lamarck,
A. ovalis Bruguiere, and A. baughmani Hertlein,



























