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COVER: Three-dimensional plot of seafloor showing salt domes close to Mississippi delta. 
Stacked contour lines with a contour interval of 20 m are used for depiction. These domes 
are diapiric structures composed of tabular salt overlain by a veneer of sediment. Jackson 
and others (1990) have shown that these features form a salt canopy almost identical in 
shape and size to those found in the Great Kavir region of north central Iran. Also of 
interest on the cover is the location of a recent major, oil and gas discovery indicated by 
an X on Mitchell Dome (Simmons, 1991). See page A40 for exact locations of domes.
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INTRODUCTION

In response to a 1983 presidential proclamation establishing the U.S. Exclusive Economic 
Zone (EEZ), which extends 200 nautical miles offshore of the United States and U.S. trust 
territories, NOAA's Coast and Geodetic Survey commenced surveying this zone with multibeam 
swath sonar techniques. The resulting maps and data are needed in this largely unexplored 
area for a variety of purposes. These include the conservation and management of living 
and non-living resources and for various types of planning purposes. The data are useful 
for the interpretation of geologic structures and processes, which can help the U.S. in such 
diverse undertakings as the exploration for oil and gas and in understanding the dispersal 
of pollutants along the seafloor.

This atlas summarizes the results of NOAA's multibeam mapping surveys in the U.S. Gulf 
of Mexico EEZ through 1991 (Figure 1). All data were collected by NOAA ships MT. MITCHELL 
and WHITING starting in 1988. The total number of survey days shown in this figure is about 
700, corresponding to just over 100,000 nautical miles of trackline. Additional data will 
be available in the future as mapping continues.

The atlas was developed to: (1) provide a source of bathymetric data for a wide range 
of users; (2) give an index to other NOAA bathymetric products such as more detailed maps, 
grids, and "full resolution" data, and; (3) demonstrate how contour maps and three- 
dimensional plots can be created by using gridded bathymetric data as input to widely 
available desktop computers and printers.

This atlas does not cover the details of NOAA's EEZ program or the methods of collecting 
and processing the data. Such information can be found in many of the publications listed 
under "REFERENCES" and in the references contained in these publications.
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MAP AREAS AMD SOUNDING CHARACTERISTICS

NOAA's EEZ multibeam surveys are conducted from the 150 m depth contour seaward to the 
limit of the EEZ boundary. In some cases the surveys extend beyond this boundary in order 
to map areas judged to be of special environmental or geological interest (e.g., the Sigsbee 
Escarpment in the central Gulf of Mexico). In contrast to traditional survey techniques, 
multibeam surveys cover 100% of the seafloor.

A standard map area, measuring 1 degree of longitude by 0.5 degrees of latitude, 
typically contains between 5 and 10 million discrete soundings. The actual number is mainly 
a function of water depth with more soundings being obtained in shallower waters. Each 
sounding has a latitude, longitude, and depth associated with it. The positional accuracy 
of a sounding is within 50 m of its true location and the error in depth is less than one 
percent of true water depth. This complete set of data is called full resolution data and 
is currently disseminated in a binary format (not ASCII or text format) on magnetic tape.

The full resolution data are processed to produce a regular depth grid (matrix) 
typically measuring 400 columns by 230 rows for a map area. It is used to generate contours 
for 1:100,000 scale maps. This depth grid (generally referred to as the 250 meter UTM grid) 
also is used to produce a second, less dense grid, called the geographic grid.

The depths in the geographic grid have a grid spacing of 15 seconds in both the latitude 
and longitude directions. It has exactly 241 columns and 121 rows. All contour maps and 
three-dimensional images, shown in Appendix A of this atlas, were made on a microcomputer 
with a laser printer using the geographic grids.

Both types of grids, for a single map area, are available in an ASCII format on a single 
high density PC disk (i.e., on a 3.5 inch diskette with up to 1.44 MB of data or on a 5.25 
inch floppy disk with up to 1.2 MB of data). These grids, as well as the full resolution 
data, can be obtained from NOAA's National Geophysical Data Center in Boulder, Colorado.
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AVAILABILITY OF MAPS AMD DATA

Printed, multicolored maps derived from the relatively detailed 250 meter UTM grid at 
a scale of 1:100,000 with a contour interval of 20 m are available for some map areas. 
Digital gridded data for all 29 Gulf of Mexico map areas shown in this atlas and some full 
resolution data are now available to the public. The NOAA sources for maps and digital data 
are as follows:
MAPS

Printed maps (those marked with an asterisk in the Table of Contents) are available from 
the National Ocean Service. The cost is $10 per map. Checks or money orders should be made 
payable to U.S. DEPARTMENT OF COMMERCE, NOAA. Specify the map name and the map "LM" number 
(e.g., Mitchell Dome Map - LM141) and order from:

Distribution Branch, N/CG33
Coast and Geodetic Survey
NOAA / National Ocean Service
6501 Lafayette Ave.
Riverdale, MD 20737
Telephone: (301) 436-6990
The maps that have not been printed (i.e., do not have an asterisk next to their name 

in the Table of Contents) are available in a black and white photocopy format from the 
National Geophysical Data Center (NGDC) at the address given below. NGDC should be contacted 
for details on obtaining these maps.
DIGITAL DATA

Gridded data (both the 250 meter grid and the 15 second grid) for the 29 Gulf of Mexico 
map areas are available from NGDC. The full resolution data are currently being sent to NGDC 
from the National Ocean Service and all data will be available to the public in the near 
future. The NGDC address is:
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Marine Geology and Geophysics Division 
NOAA / National Geophysical Data Center 
Mail Code E/CG3 
325 Broadway 
Boulder, CO 80303

Telephone (303) 497-6338

Contact NGDC for details on payment, data formats, and availability of gridded data and 
full resolution data for the Gulf of Mexico and all other parts of the U.S. EEZ.

GENERAL INFORMATION

For questions on availability of multibeam data not resolved by the above sources, 
contact:

Ocean Mapping Section
NOAA / National Ocean Service
Code N/CG224
6015 Executive Blvd.
Rockville, MD 20852

Telephone (303) 443-8251

DISCUSSION OF CONTOUR MAPS AND THREE-DIMENSIONAL PLOTS 
Appendix A shows 29 page-size contour maps and corresponding three-dimensional maps. 

These were generated and edited with commercial software packages, SURFED® (Golden Software, 
Golden, CO) and AUTOCAI^ (AutoDesk, Inc, Sausalito, CA) using the geographic grid. See Grim 
(1990) for a description of the algorithm used to derive the geographic grid from the 250 
meter UTM grid. All processing was done on a 80386 microcomputer with output directed to 
a laser printer with a resolution of 300 dots per inch.

The maps have a contour interval of 50 m with alternating solid and dashed contour 
lines. Each map is a rectangle with the distance between longitude limits (1 degree) being
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9 inches and the distance between latitude limits (0.5 degrees) being 5.049 inches. The maps 
were made in this manner so they can be photocopied and joined together exactly to create 
larger map areas. The three-dimensional plots also can be cut along the plot limits and 
joined together, to form larger plots. The projection of the contour maps approximates a 
Mercator projection but deviates slightly with increasing distance north and south of 27°N.
The scale of the maps is approximately 1:433,000.

Three of the map areas in this atlas have a small amount of data extending somewhat 
beyond the evenly divisible latitude or longitude limits of a standard 1 degree by 0.5 degree 
map. These data are not shown in the atlas. The three maps are the Anderson Basin Map, the 
Burrwood Bayou Map, and the Matagorda Map. However, these data are contained in the grids 
available from NGDC.

Most maps and three-dimensional plots contain named features. Several were existing 
names, some were suggested by a group of scientists meeting at Louisiana State University 
in March, 1991, but most of the names originated with NOAA. Of these three categories, the 
U.S. Board on Geographic Names (BGN) had previously approved the existing names and the 
latter two categories were submitted by NOAA to BGN and approved. These two categories are
labeled "NEW NOAA/NOS NAMES" on the contour maps.

All three-dimensional plots are viewed from the southeast looking towards the northwest 
using an orthogonal projection and an elevation above the horizon of 30 . The vertical 
exaggeration of each plot is 10 to 1. The surface of each plot is defined by stacked contour 
lines with a spacing of 20 m. In areas with gentle slopes, where the lines have a relatively 
wide separation, the lines can generally be correlated with the 20 meter contour lines shown 
on the 1:100,000 scale maps. Note that due to the extreme steepness of some areas of the 
seafloor, parts of some features are invisible on the three-dimensional plot although they 
are shown fully on the corresponding contour map. For example, on page A49 the bottom of 
Pigmy Basin cannot be seen.
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OTHER GULF OF MEXICO MAPS AMD DATA

The maps shown in this atlas are based only on the multibeam data collected as part of 
the NOAA EEZ mapping program. No other previously obtained sounding data have been 
incorporated into NOAA's EEZ sounding data. However, other sounding data have been collected 
by various sources over many years and used to make maps, generally using hand contouring 
techniques. Such maps are normally based on single, wide-beam, sounding systems having 
relatively low resolutions compared to NOAA's narrow beam echo sounding systems used to 
collect the EEZ multibeam soundings. In addition, these older data generally do not have 
the positional and depth accuracy or total seafloor coverage of the NOAA EEZ soundings and 
consequently do not show many small features and the detailed dimensions of larger features.

Many of these maps, having various scales, were produced with such traditional mapping 
techniques by NOAA. Most of the NOAA maps include areas shoaler than 150 m. Such relatively 
shallow areas are not covered by NOAA's EEZ multibeam surveys. The scales for these NOAA 
maps in the Gulf of Mexico range from 1:24,000 (where land areas are included) to 1:1,000,000 
for the entire northern part of the Gulf of Mexico.

A recent paper by Bryant and others (1990) presents a series of maps based on single 
beam sounding data. These maps cover most of the areas shown in this atlas. The agreement 
between the two sets of maps is generally good for most of the larger features and some of 
the smaller features.

The most comprehensive survey data that complement NOAA's EEZ multibeam effort in the 
Gulf of Mexico are the side-scan data collected and published by the U.S. Geological Survey 
(EEZ-Scan 85 Scientific Staff, 1987). This USGS effort, like the NOAA EEZ multibeam 
surveying, was in response to the presidential proclamation establishing the U.S. EEZ. The 
side-scan data are collected by a system called GLORIA (for Geological LOng-Range Inclined 
Asdic). GLORIA data produce images based on reflectively characteristics of the seafloor. 
These images, collected and processed digitally, allow the definition of seafloor morphologic



8
features (Hill and McGregor, 1988). They can be combined in a computer with NOAA's digital 
EEZ multibeam bathymetric data.

Close cooperation, including data exchange, between the NOAA and USGS efforts in the 
EEZ, is maintained through JOMAR (Joint Office on MApping and Research). This office serves 
as a focal point for coordination and information exchange between the two agencies in the 
area of marine mapping.
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