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Acoustical profile and interpretive drawing of section A-A' showing seismic stratigraphy and
deformational characteristics of sediments along the shelf edge and on the Continental
Slope. A, Facsimile of upper part of acoustical profile along line A~A’. B, Interpretive
drawing of deformational features shown by the acoustical profile: X, zone of compres-
sional folding and small-scale overthrusting subparallel to the bedding planes; Y, zone of
resistance to downslope movement of sediments above as suggested by the numerous
small drag faults; Z, zone of hyperbolic reflectors probably indicating a diapiric mass at
depth.
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DISCUSSION

30’ This map is one of a set of six environmental geologic maps for the Port
Isabel 1° x 2° quadrangle, Texas. The six maps constitute a marine
geologic atlas that has been designed to integrate a variety of environmental
data and to show the fundamental geologic and associated processes in-
volved in the building and evolution of the Continental Shelf.

The topical maps interrelate data on water circulation and sedimenta-
tion, trace metals, geochemistry, biogeology, sea-level change, and defor-
mational movements within the Continental Shelf, including folding,
faulting, diapirism, and slumping. The types of data portrayed on individual
maps are those that have a cause-and-effect interrelationship in the environ-
ment. For example, amounts of trace elements and numbers of invertebrates
that live in bottom sediments are both closely related to the grain size or tex-
ture of the sediments. Likewise, the sediment-deposition rate is dependent
on the speed and direction of oceanographic currents (both surface and sub-
surface). The maps are organized to emphasize the interactions of processes
as a function of time and to demonstrate the long-term effects of the related
processes. Thus, map A covers the most fundamental aspect of marine
geology, the rate at which sediment introduced to the ocean is spread by its
transporting medium, water. The rate of spreading varies from minutes and
hours to seasons and years; therefore, yearly rates of sediment deposition are
related to the movement of water averaged in both yearly and seasonal in-
crements. Map B shows trace-metal data for surficial bottom sediments. Map
C portrays somewhat longer term cumulative effects of the varying hydraulic
regimes, as revealed by the grain size of surficial bottom sediments (sampled B
to a depth of 6 cm), and the variations in the texture and type of sediment
deposited over hundreds or thousands of years, as revealed by gravity cores 1001
that penetrated to depths from a few tens of centimenters to 2 m. The
amount of sediment deposited over the Continental Shelf and the extent and
magnitude of faulting since the last low stand of sea level, about 18,000 years
ago, are shown on map D. Map E shows paleogeography of the shelf when it
was exposed as land and the sedimentary facies of the ancestral Rio Grande
delta that was built across the shelf as sea level fell prior to 18,000 years ago.
The cumulative deformation caused by the interaction of sediment loading,
diapirism, and sea-level changes over the past several hundred thousand
years are shown on map F.

The maps of the Port Isabel 1° x 2 © quadrangle include the Federal
lease block grid and bathymetry, so that the data and interpretations can be
easily tied to a specific legal geographic entity within the region at a scale
large enough to permit reasonable accuracy of location. These maps provide
a summary state-of-the-art inventory of the segment of the Continental Shelf
located in the Port Isabel 1° x 2° quadrangle that can be used in planning
specific site studies as well as more detailed topical investigations. J
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Figure 1.—General structural relations, south Texas outer Continental Shelf
region, Port [sabel quadrangle outlined. A, Chronological summary of
faulting during the late Pleistocene and Holocene; B, Trend of fold
axes.
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Acoustical profile and interpretive drawing of section B-B' showing seismic stratigraphy and
‘ : 4 deformational characteristics of sediments along the shelf edge and on the Continental
. . v A : ‘ \ [ » ‘ ' . ) el \ gt ‘ ‘ [ B Slope. A, Facsimile of upper part of acoustical profile along line B-B'. B, Interpretive
- . . _ A p / ‘ j ) { ; bl | e ‘ ; \ drawing of deformational features shown by the acoustical profile: X, outer shelf deltaic

o TS R (S N/ 7 AN U C I S S BN I A B S AP N Y R AR VA RS R R, - O N W ¢ T N S P , sediments offset by shallow slump faults in the upper part of the zone and rotational col-
lapse in the lower part; Y, zone of chaotic, diapiric sediments (note suggestion of lateral
flowage near left margin of drawing); Z, large-scale slumping of sediments on upper Con-
tinental Slope, creating a series of superposed slides that terminate in a large buttressing
slope toe (near the right-hand margin of the diagram).
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