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U.S. GEOLOGICAL SURVEY GULF OF MEXICO GLORIA PROGRAM

INTRODUCTION

In 1983, the presidential proclamation of a U.S. Exclusive Economic Zone
(EEZ) established Federal jurisdiction over the submerged lands extending
200 nautical miles seaward from the coast of the United States, the
Commonwealths of the Northern Mariana Islands and Puerto Rico, the Virgin
Islands and other U.S. territories and possessions (Fig. 1A). The EEZ adds
over 3 million square nautical miles to our Federal lands, many of which
contain potential energy and mineral resources. The vast size of the EEZ,
which is approximately 30 percent larger than the subaerial land area of the
United States, requires a coordinated national effort to evaluate and develop
the potential resources of this area. In response to a basic need to map
the EEZ as part of this national effort, the U.S. Geological Survey has
begun a mapping program to characterize the sea-floor morphology of the
entire EEZ.

As a first step in evaluating the EEZ, the USGS is completing a series of
reconnaissance scale maps of the sea-floor morphology of the EEZ, using the
GLORIA (Geological Long-range Inclined Asdic) system designed, developed,

and operated by the Institute of Oceanographic Sciences (I0S), United Kingdom.
GLORIA provides a map view of the sea floor in swaths 30, 45, or 60 km wide.
The system is towed at a speed of 15-18 km/hr, allowing 27,700 square
kilometers to be mapped per day (an area roughly the size of the State of

New Jersey).

Mapping of the EEZ was initiated off the west coast of the United States
during the spring and summer of 1984, The area mapped extended from the
continental shelf edge to the seaward boundary of the EEZ between the Mexican
and Canadian borders. In 1985 the USGS mapping effort will focus on the EEZ
in the Gulf of Mexico. Approximately 365,000 square kilometers in the Gulf
of Mexico will be mapped from the shelf edge seaward, starting in August and
continuing until the middle of October (Fig. 1B). In 1982, a portion of the
continental slope (approximately 40,000 square kilometers) seaward of Texas
and Louisiana was surveyed using the GLORIA sidescan-sonar system. The data
that will be collected in 1985 will be merged with this earlier survey.

A preliminary mosaic of the data will be constructed at a scale of 1:375,000.
The sidescan sonar data, which are recorded digitally, will undergo post
cruise processing to remove geometric distortions and to enhance the images
(Chavez, 1984). Image-enhanced sonographs and geologic interpretations of
these data will be published as a USGS Atlas Series: twenty-two 2-degree
sheets at a scale of 1:500,000. Single-channel seismic reflection profile
data collected during the survey will be included in the Atlas.

GULF OF MEXICO SURVEY

The GLORIA survey of the Gulf of Mexico will be divided into three parts,
each focusing on a different region of the Gulf. The MV FARNELLA will
depart Miami, Florida, in early August to begin the survey. Leg 1 will
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Fig. 1A Exclusive Economic Zone (EEZ) of the United States -extending seaward
200 nautical miles from the U.S., the Commonwealths of the Northern
Mariana Islands, Puerto Rico and the Virgin Islands, and its
territories and possessions.

Proposed GLORIA sidegcan sonar survey of the Gulf of Mexico

Fig. 1B Proposed tracklines for the 1985 GLORIA survey in the Gulf of Mexico.
Shaded area on the slope seaward of Texas and Louisiana is the

region surveyed in 1982,
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survey in the western Gulf seaward of Texas and Louisiana, abutting the 1982
coverage (Fig. 1B). This initial leg will terminate in New Orleans in

early September. Leg 2, immediately following, will focus on the continental
slope in the central Gulf seaward of Mississippi and Louisiana, and the
Mississippi Canyon and fan system, ending in Tampa, Florida. Leg 3, during
early October, will survey the edge of the carbonate platform in the eastern
Gulf, concentrating on the West Florida Escarpment and the straits of Florida.
After a crew change, the ship will proceed to the Puerto Rico area to survey
the Puerto Rico/Virgin Islands EEZ.

A better understanding of the morphology, surficial geology, and sedimentary
processes of the continental slope and rise in the Gulf of Mexico is important
for evaluating and developing energy resources. Improvements in deep-water
drilling technology have turned industry's interests towards exploration in
this deep-water area. Results from the GLORIA survey will contribute to a
better understanding of the depositional environments of these deep-water
areas which will be useful in developing depositional models for exploration
purposes and in identifying potentially hazardous areas.

The GLORIA data available from the 1982 survey illustrate some of the Gulf's
geomorphic features and highlight the areas to be addressed by the complete

survey (Fig. 2). The Gulf of Mexico, a small ocean basin, is geologically
diverse. Geologically, the Gulf of Mexico EEZ can be divided into three

major sedimentary provinces: a salt tectonic province in the western section,

the Mississippi Canyon and Fan system in the central section, and a carbonate
province in the eastern section that is separated from the terrigenous Mississippi
Fan by the West Florida Escarpment. Each of the cruise legs will focus on a
different area with different geologic problems, processes, and settings.

Western Gulf of Mexico

The continental shelf in the Gulf of Mexico prograded seaward during the
Tertiary as depocenters migrated eastward with time from the Rio Grande

area of Texas to the presently active Mississippi River area in the north
central Gulf (Humphris, 1984). Loading by these Tertiary sediments onto an
underlying salt layer of Jurassic age has resulted in extensive diapiric
intrusion of the salt. The morphology of the continental slope is complex in
response to this diapirism, Diapirs have created numerous isolated basins on
the slope such as Orca Basin (Figs. 3 and 4), and have significantly influenced
the paths of submarine canyons crossing this part of the slope. For example,
Gyre Basin (Figs. 5 and 6) is interpreted to originally have been a submarine
canyon that became an isolated basin when a salt diapir blocked its axis
(Bouma, 1982). Oceanographic conditions in some of these basins, particularly
Orca Basin, can be unique. This basin contains a dense brine layer, the
surface of which is visible on seismic-reflection profiles (Fig. 6). A full
understanding of these basins will be a major contribution to understanding
the sedimentary and tectonic development of this margin.

The GLORIA sidescan data have been extremely valuable in defining the complex
morphology in the western portion of the Gulf. Morphologic features, varying
in size from piercement structures 1-2 km in diameter to basins as much as

30 km across, can be mapped with the sidescan system. Interpreting the
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