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SHIP CHANNELS AND INTRACOASTAL CANAL

Ship channels and the Intracoastal Canal are features of the Texas-Louisiana coastal area.
Bathymetry of ship channels is included where the channels cross the open waters of bays
and estuaries, but is not included where the ship channels coincide with rivers. Location
of the Intracoastal Canal is shown but without bathymetry. Nearshore and inshore
bathymetry, including navigation channels, is generally not reliable because of changes in
the bathymetry that take place as a result of sediment accumulation and erosion, coastal
subsidence, channel dredging, and alterations occurring during the passage of every
major storm. THIS MAP SHOULD NEVER BE USED FOR NAVIGATION. For up-
to-date information and maps pertaining to navigation safety, refer to NOAA’s nautical
chart viewer at: http://ocsdata.ncd.noaa.gov/online/OnLineViewer/
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BARRIER ISLANDS, INLETS, AND TIDAL DELTAS

Barrier islands extend for long distances along the Texas and Louisiana shoreline. They
enclose bays and estuaries along stretches of coast lying between, and remote from, the
major sediment-carrying rivers: Mississippi, Atchafalaya Rivers, Calcasieu, Sabine, and
Brazos Rivers; and the Rio Grande. Inlets occur at intervals along the barrier islands and
these are conduits not only for tidal flow between bays and ocean, but also for the
outflow of smaller creeks and rivers which drain directly to the shore. Telltale bulges in

the shallow bathymetry off present and former inlets mark the position of ebb-tidal deltas.

Bathymetric evidence for flood-tidal deltas is less distinct on the bay sides of the inlets,
but prominent bulges of the inward-facing shorelines of barrier islands opposite Aransas,
Mesquite, San Antonio, Espiritu Santo, and East Galveston Bays mark the position of
former flood tidal deltas.

NEARSHORE BATHYMETRY AND LONG JETTIES

Jetties protecting Bolivar Roads (entrance to Galveston Bay) are 10,800 meters in length,
longest in the world according to the Guinness Book of Records. Long (1200 to 3500 m)
jetties protecting deepwater channels also extend seaward from Brazos Santiago Pass,
Aransas Pass, Matagorda Bay, Freeport, Sabine Pass, Calcasieu Pass, and Southwest
Pass. Jetties are the likely cause of measurable and significant changes in nearshore
bathymetry which have occurred since jetty construction (many were constructed the late
1800s-early 1900s). Direction of net long-term movement of sediments along the shore
(net longshore drift) is east-to-west along the Texas and Louisiana shore. Sediment
movement along the shore is compartmentalized by the presence of long jetties, which
impound sediments on their upstream side, and prevent movement of sediments around
their ends. Shore erosion occurs on the downstream (westward) side of jetty pairs.
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SHELF FANS

Fans on the outer Continental Shelf appear in the bathymetry off the Rio Grande (Rio
Grande Shelf Fan) and Brazos/ Colorado Rivers (Brazos-Colorado Shelf Fan), taking
the shape of seaward-convex arcuate bulges forming the outer perimeter of an area of
relatively smooth and gently-sloping topography, featureless except for a few low-relief
shore-parallel ridges atop the Rio Grande Shelf Fan. Underneath the fan surfaces are late
Pleistocene/ early Holocene deltaic sediments (Berryhill, et al., 1986), demonstrating that
the fans are abandoned river deltas. Several other large deltaic bulges, which occur on
the Continental Shelf between White Lake and the present mouth of the Mississippi
River, record the presence of several former Mississippi River deltas which were
successively active in the Holocene. These former deltas are closer to shore and in
shallower water than the Rio Grande and Brazos-Colorado Shelf Fans and are
consequently younger. Ridges atop the former Mississippi Deltas (Trinity Shoal, Ship
Shoal) are referred to as inner shelf shoals, which apparently are remnants of barrier
islands, which were originally formed on top of an abandoned delta, and later submerged
(Penland, et al., 1985). In early Holocene time, and during the Pleistocene ice ages, the
bulk of Mississippi River sediments bypassed the Continental Shelf: downslope
movement of sediments was confined to channels, of which Mississippi Canyon, the
largest, forms a significant indentation in the shelf edge, and extends 400+ km down the
Continental Slope.
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PADRE ISLAND RIDGES

Nearshore north-south trending ridges of 1-2 meters relief, the Padre Island Ridges,
occur in water depths of 10-30 meters off Padre Island. The ridges are diagonal with
respect to the Padre Island shoreline, and occur in an area of known sand occurrence.
The Ridges, most of which adjoin the shoreface at their upper end, are tentatively
identified as shoreface sand ridges, and are morphologically similar to diagonal sand
ridges occurring at intervals along the Atlantic shore between Long Island and Florida,
where they are associated with rising sea level, mixed-energy, wave dominated barrier
islands, and laterally migrating tidal inlet systems (McBride and Moslow, 1991).
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: M‘ | neluded on this map S . OUTER SHELF BANKS - EARLY HOLOCENE REEFS
AN P~ Bright Bank ° - Patterson Bank Reef-building flourished atop the outer shelf banks in the early Holocene, adding relief to
i N . Geyer Bank *a Tresslar Bank pre-existing bathymetric highs, many of which are associated with underlying salt
«Q ARl West Flower Garden Fe= @ Sweet Bank structures. Living reefs were much less extensive later in the Holocene following
Bank . athom Bank . . ; . :
& Elvers Bank [ catastrophic reef die-offs, corresponding to the 60 meter terrace level. Reef die-offs were
not synchronous on all banks, and occurred later on the Flower Garden Banks, as
evidenced by shallower depths to the 60-meter family of terraces. Environmental
~ ~ : ~ ~ : ~ ~ : ~ - ~ ~ : ~ ~ : ~ ~ : - - ~ ~ : ~ ~ : ~ ~ : ~ - ~ ~ : ~ ~ : ~ ~ : ~ - 27 45'N deterioration causing reef mortality is provisionally attributed to one or more of the
94 55 94 50 94 45. 94 40 94 35 94 30| 94 25 94 20 94 15! 94 10 94 05 93 55 93 50 93 45. 93 40 93 35 93 30! 93 25 93 20 93 15' 93 10 93 05 93 OO'W 92 55 92 50 92 45, 92 40 92 35 92 30, 92 25 92 20 92 15' 92 10 92 05 92 OO'W 91 55 91 50 91 45| 91 40 91 35 91 30, 9125 9120 91 15, 9110 9105 91 OO'W following: rapid sea level rise; falling temperatures; or increased Water turbidity.
93 39'W 93 38'W 93 37'W 93 36'W 93 35'W 93 34'W
L 27 40 OUTER SHELF BANKS 93 28'W 93 27'W 93 26'W 93 25'W 93 24'W 93 23'W 93 22'W 93 21'W 93 20W 93 19'W 93 18'W 93 17'W 93 16'W 93 15'W
Forty-one named outer shelf banks are shown on the map (Mysterious, Blackfish, . e
Dream, Southern, Hospital Rock, North Hospital, Aransas, South Baker, Baker, 27 59N 27 59N
- Dunn, Thirty-two Fathom, Stetson, Appelbaum, Claypile, Coffee Lump, West
Flower Garden, East Flower Garden, MacNeil, Twenty-nine Fathom, Twenty-eight
FLOWER GARDEN BANKS . Fathom, Rankin, Bright, Geyer, Elvers, McGrail, Sonnier, Bouma, Bryant, Rezak,
East F!qwer Gardep Bank, West Flower Garden Bank, and Stetson Bank are sites of Sidner, Tresslar, Parker, Alderdice, Fishnet, Sweet, Alaminos, Jakkula, Adeline, 27 56'N 27 56'N
27 30' small living scleractinian hermatypic cgral reefs, p erchgd on reef te‘rra'c es which rise to Patterson, Ewing, Diaphus, and Sackett Banks), of which 32 have been partially or
depths of 20-40 meters. The reefs survive near the environmental limits for tropical reef- fully surveyed for multi-beam bathymetry since 1997. The banks, rising from base
building corals, and are the northernmost occurrence of such reefs in the Gulf of Mexico depths ranging from 50 to 200 m, are present not onl}; on the oute; shelf. but also in
e gReZI? k, et aﬁj’ 119858 : dThe reijf terraces arhe eﬁevitedRa bo‘l;e the 11 eVlegl 8(§1bout d75hmeters deeper water at or beyond the shelf break; on this map, they occur on both sides of the
leptt )dat tw 1 tt'ur ! wat‘etr. OWS t(l)lver ¢ rti an ts ( éz?f ’ g\j[l . C), in t teilsalrle If arbitrary 100-meter boundary of the mapped area. Total relief of the banks, varying
Ocﬁ cca a; P gln um position on fte horthwes erré. “ tO The);lf N orémzn aB i ’ d between 20 and 150 meters, exceeds that of other sea floor topographic features occurring o7 55N ‘
\évte ¢ aw%y nrlgrﬁl ebmalg SOF r(clze(sl ° tEmFglenous ée :lmer]13. ik ?\I tc?werl 1\/? rden Banks an on the Continental Shelf. Tops of the banks consist of relatively flat terraces bounded by o7 58N 07 58N ° 27 55N
2720 ctson Banx have been Ihcluded In the rlower barden banis ationat Viarine steep sides. Bank-top and terrace-top elevations are not randomly distributed, but instead
Sanctuary. . The Banks were ! he target of some of the earliest surveys using shallow- occur at statistical modes of approximately 20 meters, 60 meters, and 90 meters.
water multi-beam bathymetric survey systems. Bathymetry and geomorphology of a number of outer shelf banks, based on multibeam
| 7 15 bathymetric surveys conducted by the U. S. Geological Survey, were discussed in recent
papers (Gardner, et al., 1998; Gardner and Beaudoin, 2005).
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OUTER SHELF BANKS - TERRACE LEVELS
Morphologically the banks consist of a single terrace level; or they are comprised of two
to four terraces stacked like pancakes, one upon the other, with the smallest terrace on
[ gl.:iD_SHfEng RItDGE? ¢ t on the broad f the Continental Shelf top, and larger terraces beneath. The uppermost terrace level, 20 meters, represents the 07 57N 07 57N
1dges ol 1-6 melers refiet are present on the broad expanscs ot the Lontinental She surface level of living reefs, and only occurs on West Flower Garden, Stetson, and East 5
between latitudes 92.5 and 96 degrees west, in an area remote from major sources of Flower Garden Banks, with possible small remnants on Bright and Sonnier Banks. The 27 53'N 27 53N
terrigenous sediments. Little sediment has been deposited over this area during Holocene . ’ h '
27 00'N ) i . . ) . . middle terrace level, 60 meters, covers a much larger area, is present on most banks, and
95 00'W time, excepting sands and finer grained sediments which were deposited on the mid-shelf : : .
. . . . . is believed to be composed of dead carbonate reef. The deeper terrace level, 90 meters, is
rIQges themselves, and sedlmepts filling Pleistocene river chann.els. The larger of the believed to be formed of bedrock prominences pushed up earlier by underlying salt
gllid'ShecllfI;ldgliS ,}lfive beer];deiignatgc;‘as banﬁ;, nlilmgly, Salb mte B;“?';’ Heald ]I?ank, diapirs, and later beveled or partially beveled by shore erosion during a sea-level
ell)lall' ) tan i " domaﬁ aln > an q 'rde eporh' ?ln ’ efvera sedsq 1 gfs arefs lore- “stillstand” in latest Pleistocene or early Holocene time. Push-up structures associated
paraticl, IICIPreted as Shoreline sand ridges which were formed during a time ol S'ow with salt diapirs, including radiating faults, grabens, and tilted/corroded strata occurring ,
sea-level rise, then abandoned and left submerged during a subsequent time of rapid sea in dome-shaped up-waps, are observed in the bathymetry below the 90-meter terrace 27 52N 27 52N
leyel rise (Rodriguez, et.al., 19?9)' Other sets of ridges are or1.ented NW-SE and intersect Obviously the deeper terrace levels occur only where bank foundation depths exceed 90
Wlth the shore'-parallel ! idges diagonally, with an eastward-faqmg acute angle. We meters, excluding all the south Texas banks, and many on-the-shelf banks farther east.
interpret the diagonal ridges to be abandoned shoreface sand ridges. Top of the salt and its overlying caprock lies near the surface beneath most of the banks; 27 56'N 27 56'N
and solution collapse has left Karst topography on many of the terraces.
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