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Figure I-1l. Major topographical features on the Texas-Louisiana Outer Continental Shelf.



I. INTRODUCTION

During 1977 detailed bathymetric charts were produced for
the following banks on the fexas—Louisiana Outer Continental Shelf:
1) Bouma, 2) Bright, 3) Claypile, 4) 18 Fathom, 5) Ewing, 6) Parker,
7) Sonnier and 8) Sackett. The locations of these banks are shown in
Figure I~1,

Descriptive reconnaissance studies were counpleted for Bouma,
Bright, Ewing, Parker, Sackett, Sonnier and 18 Fathom Banks. The re-
connaissance studies include the geology and binlogy of the banks as
observed from the submersible. 1In addition, at the East Flower Garden,
Sonnier, Bright and Sackett Banks, the study in:luded: the size dis-—-
tribution and mineralogy of the surrouﬁding sediments; hydrography in
the vicinity of the banks; chemical analyses of sediments and selected
faunal components for trace métals and heavy molecular weight hydro-
carbons; chemical analyses of the water column for nutrients, dissolved
oxygen, and low molecular weight hydrocarbons; and temperature, salin-
ity, transmissivity and current velocity profiles of the water colunmn.

A monitoring study was initiated within the living coral portion
of the East Flower Garden Bank. Through the use of long and short term
time lapse camera systems, the spread of pathological conditions and
the effect of physical damage to reef coral wers observed. The brine
lake discovered in 1976 was visited and further observations of this
phenomenon were made,

Also at the East Flower Garden, a study of very near-bottom cur-
rent magnitude and turbulence was made using a dye emission apparatus

observed from the submersible.



The study of the composition and density of meiofaunal and
macroinfaunal populations living on or around the flanks of the
East Flower Garden Bank and Sonnier Banks was continued.

Also continued was the study of the distribution of reworked
fossil coccoliths on the South Texas Outer Continental Shelf
initiated during 1976. This study has resulted in a much more

detailed map of the transport pathways of suspended sediment.
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ITI. CHARACTERIZATION OF BANKS

INTRODUCTION

Descriptions of the physiography of the banks are based upon
the bathymetric surveys and submersible observations. The sediments
are characterized by: 1) clay mineralogy, 2) grain-size distribu-
tion, 3) total carbonate percent, 4) bulk mineralogy, and 5) particle
type identification of the coarse fraction.

Hydrography on Bright, Parker, Sackett and Sonnier Banks is based
upon a single visit to each bank during which four stations were oc-
cupied on each bank to measure the distribution of temperature, sa-
linity, transmissivity and current veolocity with respect to depth.

Current profiles at these stations indicate extreme variability
in direction and velocity of currents in the water column. Salinity
and temperature profiles augmented by submersible observations demon-
strate the presence of interval waves having a maximum amplitude of
about 10 m and periods that vary from 12 hours to 10 minutes,

Descriptions of the zonation, st;ucture, species composition and
relative population levels of epibenthic biotic communities occupying
18 Fathom, Bright, Bouma, Parker, Ewing, Sackett and Sonnier Banks
were derived from data and samples taken using the Texas A&M research
submersible in September, 1977.

All of the banks are associated with shallow subsurface salt
structures. Bright, Bouma, 18 Fathom, Ewing, Parker and Sackett Banks
are shelf-edge features while Sonnier is a mid-shelf bank. Due to
the shallower water depths at the mid-shelf banks, lower winter tempera-

tures and higher turbidity throughout the year probably inhibit the



growth of hermatypic corals. Consequently, the mid-shelf banks in the
study area are primarily composed of Tertiary bedrock that has been
elevated above the normal mid-shelf depths due tio salt tectonics.

Sedimentological studies indicate that Sonnier Banks are the only
anomalous banks of those studied during 1977. The sediments sur-
rounding the banks.contain an abundance of quartz, low Mg calcite,
lithoclasts, and calcite rhombs which taken together indicate expo-
sure of the banks during Pleistocene time with the resulting conver-
sion of high Mg calcite and aragonite to low Mg calcite and erosion
of the exposed Teftiary bedrock.

Biotically, the banks fall into three categories (Bright et al.,
1978). 18 Fathom, Bright, Bouma, Parker and Ewing Banké support active,
diverse, reefal communities dominated by anthozcan corals and/or
coralline algae. Sonnier Banks (category 2) are comprised of siltstone
outcrops encrusted with populations of hydrozoar. fire coral, sponges
and other epifauna similar to that found on Stetsson Bank (see Bright
et al., 1978). Sackett Bank (category 3 or 4), possibly because of its
close proximity to the Mississippi River and the probable chronic stress
associated with variations in turbidity and salinity due to the river
outflow, is not occupied by extensive, thriving coral or coralline algal‘
communities, although drowned remnants of previously active coralline
algae reefs are present and small populations of coralline algae occur

as scattered nodules and crusts.



BOUMA BANK
(Figures II-1-3)

Geology

Bouma Bank (28°02'N, 92°27'W) is a nearly circular feature about
5.5-5.8 km in diameter. Maximum relief is 47 m and occurs in the south-
ern portion of the bank. The two major peaks rise to depths of 60 m
and 65 m. To the north of the 65 m peak, a large depression signals
the early stages of collapse of the crest of the bank. The rough
tppography on the northwestern and northern sides of the bank (Figures
I1-1- é)indicates that those parts of the bank have already cbllapsed
and the peaks in those areas are partially buried beneath recent sedi-
ments. The three valleys, located on the north, southwest, and south
sides of the bank, appear to be erosional features but are most likely
structurally controlled,

The sediments on the bank are described on the basis of submersible
observations only. The upper portion of the bank is covered by large
coralline algal nodules lying on top of coarse carbonate sand. Between
62 and 65 m depth the nodule cover is 80-90%Z. The amount of nodules
decreases to 15-20%7 at 68 m, 10-15%7 at 72 m, and they are absent below
75 m depth. As the nodules decrease in abundance with depth there
is an increase in the amount of fine silt and clay in the bottom sedi-
ment. In addition to the nodules, actively growing coralline algal
reef patches and ledges occur from the crest of the bank to at least
70 m depth. Small, drowned, reefal structures occur at greater depths
but live coralline algal cover on them is comparatively slight. Flat-—

ish crusts of coralline algae occur on the sand and bridge overgroups



of nodules in places above 68 m depth. Continued growth of these .
crusts will stabilize the particulate bottom sediment and provide a

hard substrate for continued reef growth.

Biology

Bouma Bank bears clear water carbonate reefal communities domi-
nated by coralline algae populatioﬁs typical of the ALGAL-SPONGE ZONE,
with a community composed of plants, invertebrates and fishes found
in corresponding zones at the West Flower Garden, East Flowef Garden,
28 Fathom, 18 Fathom, Ewing, and Parker Banks (cee Figure I1I-3). Whereas
the species composition of all the ALGAL-SPONGE ZONE communities on all
the banks listed is basically the same, differerices in relative abundances
of some of the more conspicuous species are apparent from bank to bank.
Bouma Bank has especially large populations of gorgonocephalan basket
stars and the anemone, Condylactis sp.

Leafy algae populations on the crest of Bouma Bank do not appear
to be as substantial as those found on some of :he other banks, though
considerable amounts of Caulerpa sp. and Microdictyon sp. are asso-~
ciated with the algal nodules. Leafy algae popilations are undoubtedly
subject to seasonal variations and are rather ephemeral. Such is
strongly indicated by massive accumulations of loose algal detritus
on the lower flanks of the bank. Algal detritus must contribute
substantial amounts of food to epibenthic and infaunal communities on
and adjacent to the bank.

Natural gas seeps were encountered in the ALGAL-SPONGE ZONE at
62 and 68 m depth. Except for white patches several centimetres in

diameter at the points of gas emission, there was no visually detectable
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difference in the coralline algal crusts at the seeps when compared to
crusts some distance away.

Drowned carbonate reef patches covered with thin veneers of fine
sediment occur on slight rises at 79, 82, 83 and 84 m depth. Small
amounts of live coralline algae, less than 5% cover, are present on
these structures. They also house populations of sessile and mobile
invertebrates and fishes typical of the ANTIPATHARIAN ZONE,.

The predominant, conspicuous benthic invertebrates occupying the
surrounding soft bottom are Cirripathes sp. and several species of echi-
noderms. A very large population of small comatulid crinoids occurs

between 80 and 82 m depth.

Bouma Bank should be classified, along with 28 Fathom Bank and
other similar features, as a first priority bank for purposes of en-

vironmental protection.

BRIGHT BANK
(Figures I1I-4-6)

Geology
Bright Bank (27 %3'N, 93°18'W) is 6.3 km wide in an east-west

direction and 5.8 km long in a north-south direction. Maximum relief
is about 70 m on the east side of the bank. The crest of the bank
between 50 and 55 m is a broad surface of vefy low relief, Scattered
over this surface are outcrops of Pleistocene(?) reef rock. The relief
on the reef rock appears to be 45 to 60 cm. The rock is jointed and
large areas of coarse sand, coral and algal nodules lie between the

joint blocks,
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Figure II-4. Bathymetric map of Bright Bank showing sampling station

locations.
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Figure II-5. Three dimensional perspective views of Bright Bank:
45° and 210° azimuth.
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Three lineations on the bank appear to be fault controlled (Figures
II-4-5). A north-south lineation at grid coordinates 472 x 3082 to
3033.5 may represent a radial fault. Another possible radial fault
lies between grid units 467 and 470 at 3086. The steep scarp which
lies between grid units 3086 to 3088 and 470.5 to 473 is a peripheral

fault scarp.

Biology

Bright Bank is occupied by clear-watcer benthic communities similar
to those comprising the ALGAL-~SPONGE and ANTIPATHARIAN ZONES of 28
Fathom Bank and the Flower Garden Banks (Figure II-6). The dominant
epibenthic organisms on the upper portion of Bright Bank (52-68 m
depth) are coralline algae. Algal nodules and living coralline algal
reefs are conspicuous and abundant. The reefal structures are typi-
cally boulder—like, 1.5 m or less in height and 1 or 2 m in diameter.
They occur singly or clustered into reef patches of various sizes.
Some reef patches are 50 m or more in diameter and attract a variety
of reef fishes and large mobile invertebrates. Natural gas seeps
were detected adjacent to some of these structures.

Several species of leafy algae are abundant on the reef patches.

Montastrea cavernosa, a reef-building coral, occurs on the coralline

algal reefs near the crest of the bank, but it is probably not a sub-
stantial contributor to substrate production.

The existence of a significant population of spiny lobsters is
indicated by two sightings of Panulirus sp. at a reef patch near the
crest of the bank. It is doubtful that population levels are pres-—
ently large enough to be considered "exploitable" from a fishery stand-

point.
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As at most of the other shelf-edge carbonate banks in the North=
western Gulf of Mexico, the predominant conspicuous fishes around

reefs in the ALGAL-SPONGE ZONE are Chromis enchrysurus (Yellowtail

reeffish), Chaetodon sedentarius (Reef butterflyfish), Bodianus

pulchellus (Spotfin hogfish) and Mycteroperca phenax (Scamp). Sur-

rounding the reef patches, there are usually localized bands of bare
to rubble-strewn coarse carbonate sand. These are undoubtedly due
to the bioturbating activities of fishes and invertebrates frequenting
the reefs.

A large population of leafy algae is associated with the coral-

line algal nodules, In places, Lobophora variegata becomes almost

totally dominant, overgrowing the nodules entirely. Two sightings of

the alga Codium taylori at 54 m depth are significant insofar as this

is a species which was not known to occur in the Western Atlantic
until the 1950's. It was possibly introduced from Europe, arriving
here attached to the hull of a ship. Judging from observed standing
crops of leafy and coralline algae within the ALGAL-SPONGE ZONE of
Bright Bank and other shelf-edge carbonate banks, benthic primary pro-
duction above 70 m depth on these structures must be phenomenal.

Stony coral populations among the algal nodules are substantial
down to 62 m depth, Saucer-shaped colonies of Agaricia sp. are most
conspicuous. Atypically, a significant percentage of these colonies
were upside-down whén we observed them in September 1977. Upon turn-—
ing some of them upright, they were found to still have healthy colora-
tion indicating that they had only recently been disturbed, possibly
by the pagsage of hurricanes Anita and Babe several weeks earlier.

Small branching colonies of Madracis sp. are abundant throughout the
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ALGAL-SPONGE ZONE, especially at 61-63 m depth. The agariciid and
Madracis sp. undoubtedly contribute significant amounts of carbonate
sediment to the substratum of the bank and thereby are important con-
structional elements of the benthic community.

At about 65 m depth the algal nodule cover begins to decrease,
and the nodules are more or less gone at 70 m depth. The transition
of the substratum with increasing depth below the ALGAL-SPONGE ZONE
is distinct, as follows:

65-69 m depth: Coarse carbonate sand. Number of small
nodules and rubble decrease with incréasing
depth.

69-70 m depth: Very shallow and broad ripple marks in
carbonate sand. Leafy algal detritus
in depression.

70-74 m depth: Carbonate sand with scattered coralline
algal rubble and leafy algal detritus.
Tracks and trails, burrows, mounds.

74-76 m depth: Nearly total carbonate sand bottom with
abundant leafy algal detritus, tracks and
trails, burrows, mounds.

77-95 m depth: Fine carbonate sand, tracks and trails,
burrews, mounds.

The occurrence of large amounts of leafy algal detritus in the
upper SOFT BOTTOM-ANTIPATHARIAN ZONE is an important indication of
the probable contribution of the benthic primary producers higher on

the bank to the nutriment of surrounding soft-bottom communities.
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Bright Bank harbors a diverse and highly productive clear-water
benthic community comparable to those of other shelf-edge carbonate.
banks of similar depth in the Northwestern Gulf of Mexico. From the
standpoint of environmental protection, it should be considered one
of the highest priority Outer Continental Shelf biotopes.

EWING BANK
(Figures I1I-7-9)

Geology

Ewing Bank (28°06'N, 91°00'W) is roughly triangular in shape and
extends for 7700 m in an east-west direction and 6500 m in a north-
south direction. Maximum relief is about 61 m with two high peaks
at about 55 m. The peaks lie at grid coordinates 692.6 x 3109 and
696 x 3108 (Figure II-7). A broad triangular shaped terrace at 80 m
depth lies on the north side of the bank. Another broad terrace at
90 m depth lies just to the east of the eastern peak. These terraces
may have been caused by wave action. However, the surrounding topogra-
phy is so rough that late collapse features seem to dominate the physio-
graphy of the bank (Figure II-8).

No Tertiary bedrock was observed on this bank. A coarse cobble
gravel of coralline algal nodules covers most of the shallow portions
of the bank. The noduies are underlain by coarse carbonate sand which
becomes the predominant sediment below 70 m depth. A sharp break
in slope at about 72 m depth is marked'by a ledge of algal reef-rock
which extends down to 80 m. Below this ledge, the sediment becomes

finer, grading into a silty mud around 100 m depth.
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Biology

Ewing Bank is a typical Northwestern Gulf of Mexico shelf-edge
carbonate bank harboring clear-water reefal communities similar to
those occupying 28 Fathom Bank (Figure 1I-9), The dominant organisms
above 70 m depth are coralline algae, nodules of which cover most of
the upper part of the bank. Small, growing, coralline algal reef
patches of low relief occur here and there on the upper platform of
the bank and at ledges.

The ALGAL-SPONGE ZONE at Ewing Bank (56-70 m depth, approximately)
is typical, and basically the same as those described for the Flower
Garden, 28 Fathom, 18 Fathom, Bright, Bouma and Parker Banks.

A transition to a deep-water epibenthic community is apparent
below 67 m depth. On the 67 to 72 m depth terrace, algal dominance
is diminished and an abundant population of tubular, branching bryo-
zoans (Stylopoma sp.) is conspicuous. Comatulid crinoids and anti-
patharians (Cirripathes ép.) are only moderately abundant above 70 m
depth, but they become very numerous from 70 and 80 m depph downward.

Ewing Bank is a typicalvshelf—edge carbonate bank bearing highly
productive and diverse clear-water reefal communities, Coralline
algal reef building is active above 70 m depth., From the standpoint
of environmental protection, Ewing Bank should be considered one of

the highest priority Outer Continental Shelf biotopes.
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Figure II-7, Bathymetric map of Ewing Bank.
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CLAYPILE BANK
(Figures 1I~10-11)

Geology

Claypile Bank (28°20'N, 94°10'W) is approximately 4000 m long and
2100 m wide, trending in a northwest-southeast direction. Local re-
lief is about 17 m. The crest of the bank is a north-south oriented
ridge that divides the bank into two parts: 1) a gentle southeastern
slope and 2) a northwestern basin that is circumscribed by steeply dip-
ping Tertiary bedrock., The basin appears to be due to a salt spine at
that location that was dissolved during Late Pleistocene subaerial ex-—
posure of the bank., Collapse of the overlying bedrock created the
basin. No sampling nor geological submersible observations were con-
ducted at Claypile. However, T. J. Bright (pers. comm., 1978) has
stated that the steeply dipping Tertiary beds resemble the siltstones

and claystones observed at Stetson Bank (Figures II-10-11).
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PARKER BANK |
(Figures II-12-13)

Geology

Parker Bank (27°57'N, 92°00'W) is nearly circular with a diameter
of 7000 m in an east-west direction and 5500 m in a north-south direc-
~tion. The maximum relief on the bank is 73 m. The highest peak is
at 57 m and is located in the east central part of the bank. A broad,
deep valley cuts into the bank from the east and trends westward al-
most to the western limit of the bank., This valley must have been
eroded during a Late Pleistocene low sea level stand. 1Its original
outlet was towards the southeast across the 100 meter sill at grid coor-
dinates 599 x 3092 (Figures II-12~13), A later outlet developed
towvards the northeast across the 110 meter sill at grid coordinates
598.8 x 3093.2,

Two submersible transects on the western crest of the bank re-
vealed no Tertiary bedrcck. Pinnacles in that area are patch reefs of
Pleistocene coralgal rock. The surrounding areas are covered by coral-
line algal pavements and the normal bank sediments of the Northwestern

Gulf of Mexico.

Biology

Parker Bank was nct examined directly by the author from the sub-
mersible. However, video tapes made during a geological reconnaissance
dive were reviewed and form the basis of the following description.

Above approximately 75 m depth, the bank is occupied by coralline
algal nodules and leafy algae with large populations of comatulid

crinoids, sponges, Cirripathes sp. and other invertebrates and fishes
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typical of the ALGAL-SPONGE ZONES found at similar shel%-edge bgnks
in the Northwestern Gulf of Mexico. Sand tilefish burrows (Malacanthus
plumieri) are conspicuous on the upper part of the bank.

Coralline algal reefs of substantial size occur near the top of
the bank, and carbonate ledges were observed in the vicinity of 73 m

depth. Large schools of Creolefish (Paranthias furcifer) congregate

around the algal reefs, along with numerous groupers (Mycteroperca spp.),

Reef fish A, Chromis enchrysurus, and other resident bank fishes. Be-

tween 73 and 80 m depth, the