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ABSTRACT 

Sparker profiles across a shelf-edge bathymetric promi¬ 

nence located thirty five miles east of the Mississippi 

Delta provide three dimensional information as to the nature 

of the prominence and its relation to flanking sediments. 

The prominence is located at the break in slope between 

continental shelf and continental slope and rises to 190 feet 

from a shoreward shelf depth of 230 feet, Sparker profiles 

reveal the topographic prominence to be underlain by at least 

250 feet of unstratified material. Shoreward flank sediments 

dip away from the prominence five to ten degrees. Seaward 

flank sediments dip away from the prominence five to titfenty 

degrees. Strata within a proximity of 2,000 feet to the 

prominence have, in general, greater reflecting efficiency 

than strata further removed. An unconformity is observed in 

the shoreward area within the upper eighty feet of sediment. 

The sparker data is reviewed in the light of previous 

interpretations as to the origin of other bathymetric promi¬ 

nences in the Gulf of Mexico. It is tentatively concluded 

that the subject prominence is the expression of a pro* 

Holocene bioherm of at least 250 feet thickness. 
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I. INTRODUCTION 

During November, 1960 Alpine Geophysical Associates, 

under contract to the Civil Aeronautics Board, conducted a 

survey in an area approximately thirty five miles east of 

the Mississippi Delta in an effort to locate the wreckage 

of an aircraft by application of geophysical techniques. 

In the course of the survey, sparker records were obtained 

across a bathymetric prominence near the edge of the conti¬ 

nental shelf. While lack of bore hole information precludes 

positive evaluation of the sparker data, these profiles 

provide a unique basis for interpretation as to the origin 

and three dimensional relationships of the prominence. 
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III. SPARKER EQUIPMENT AND OPERATIONAL PROCEDURE 

The Sparker is a continual recording reflection seismo¬ 

graph which utilizes a high voltage electrical spark as its 

source of seismic energy. In practice, it may be visualized 

as a high-powered echo sounder which records energy reflected 

not only from the sediment-water interface but also from 

stratification below that surface. 

Sparker equipment consists of an energy source system 

and a detector-recorder system. A large capacitor is discharged 

across an electrode gap towed behind a survey boat. The in¬ 

tensity of the energy discharge can be varied. The maximum 

obtainable discharge is approximately equivalent to that of 

a blasting cap. 

Reflected energy is picked up by a single hydrophone, 

filtered, amplified, and recorded on sensitized paper pass¬ 

ing through the recorder. Successive recordings, placed 

side by side, result in a record section similar in appearance 

to a variable density profile with position along the survey 

line as the horizontal scale and depth (travel time) as the 

vertical scale. 
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IV. FIELD OPERATIONS AND DATA PROCESSING 

This survey was conducted aboard the Texas A§M research 

vessel Hidalgo from November 7 through November 30, I960. 

An area approximately twelve miles east-west by six miles 

north-south was surveyed in detail with sparker and fath¬ 

ometer. Approximately ninety percent of the traverses were 

run with a northwest-southeast orientation and an average 

spacing of approximately three hundred feet. Traverse 

locations were mapped by the Raydist navigation system. 

This is a phase comparison audio heterodyne radio surveying 

system with an operational accuracy of one part in five 

thousand. Navigation equipment and personnel were supplied 

by Offshore Raydist, Inc. of New Orleans. 

Data processing consisted of preparation of a bathy¬ 

metric map and study of the sparkor profiles. Bathymetry 

was compiled on a base map of scale one inch equal one 

thousand feet. Thirty profiles of the bathymetric prominence 

and its shelf and seaward flanks we re plotted on the map. An 

additional thirty-three profiles were plotted in the adjacent 

areas of the continental shelf and continental slope* The 

data was contoured with a contour interval of ten feet. The 

area of the topographic prominence was contoured with a con¬ 

tour interval of five feet to better display local relief. 

All sparker profiles taken were examined twice. Twenty- 
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three profiles were then selected for more detailed study. 
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V. EXPLANATION OF TERMS AND CONVENTIONS 

Several terms used in description of the sparker records 

deserve special explanation. The "energy level" of a record¬ 

ing refers to the total amount of seismic energy impinging 

on the receiver-recorder system at any given time after the 

discharge of the energy source system. The "reflecting 

efficiency" of an interface may he expressed as the ratio of 

the energy reflected by that interface to the energy incident 

upon it. A perfectly efficient reflector will reflect all 

energy incident upon it whereas an inefficient reflector will 

allow most of the energy to pass through, "Multiple reflec¬ 

tions" are essentially echos of reflections already recorded. 

Most common of these are water bottom multiples which record 

energy that has travelled from the energy source to the water 

bottom, back to the surface, back to the bottom, and finally 

to the detector system. "Point source" reflections are, as 

the name implies, reflections from a point rather than from 

a plane. Such reflections often arise from small, isolated 

masses of high reflecting efficiency, such as boulders or 

coral heads. 

No measurements were made of the seismic velocities of 

the various materials present in the subject area. Thus, any 

estimates of thickness or dip must be made on the basis of an 

assumed velocity. Depending on sediment types and diagenetic 
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history of the sediments, velocities of 5,000 feet per second 

to 15,000 feet per second might be expected. Rather than 

introduce speculation as to variations in seismic velocities 

within the subject area, all thicknesses and dips reported 

shall be based on an assumed velocity of 5,000 feet per 

second. This value should be a realistic estimate for sedi¬ 

ments or biohermal material that has not undergone extreme 

subaerial diagenetic alteration such as the deposition of 

large quantities of calcite cement. 

The bathymetric prominence which is the subject of this 

paper is to the writer’s knowledge nameless, and will be 

referred to hereafter as ’’the subject area". 

The term "binherin'* is used herein to refer to a mound- 

like structure indirectly or directly constructed by benthonic 

organisms. It is particularly stressed that no implications 

as to the environment of origin of the mound are intended. 
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VI. BATHYMETRY OF THE SUBJECT AREA 

The bathymetry of the subject area, as compiled from 

fathometer data gathered during the survey, is presented in 

Figure 1. On the basis of bathymetry, the subject area may 

be divided into three parts: 1) the prominence itself; 2) 

the area northwest of the prominence; and 3) the area south¬ 

east of the prominence. 

The prominence occupies a position at the edge of the 

continental shelf and rises to 190 feet sub sea from a shore¬ 

ward shelf depth of 230 feet. The prominence is roughly 

circular and approximately three miles across. Relief of a 

magnitude of twenty-nine feet is mapped within the prominence 

itself (see Figure 2). The shorei^ard portion of the promi¬ 

nence is a broad, smooth crest of irregular outline, while 

its seaward portion is dominated by ridges and mounds which 

rise six to twenty-four feet above their surroundings. The 

maximum relief of these ridges and mounds observed on any 

single traverse is ten feet. The twenty-four feet of relief 

is observed between two lines in close proximity to each 

other. 

Tie northwest part of the subject area comprises part 

of the continental shelf and exhibits slopes which average 

ten feet per mile. The southeast portion of the area lies 

on the continental slope and here slopes average slightly 

greater than 100 feet per mile. 
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VII. SPARKER DATA 

Three sparker profiles are presented in Plates 1, 2 and 

3. Their locations are indicated in Figure 1. These profiles 

provide examples of relations regarded as characteristic of 

the bathymetric prominence and its surroundings. For purposes 

of this discussion, the area is divided into three parts as 

follows: A) the area of the bathymetric prominence, B) the 

shoreward flank area, and C) the seaward flank area. 

A) The area of the bathymetric prominence 

The area of the bathymetric prominence is most character¬ 

ized by the essentially unstratified nature of the material 

beneath it. Point source and indistinct, discontinuous re¬ 

flectors dominate the recording (see Plates 1 and 2). 

While containing a multitude of dissociated efficient 

reflectors (as witnessed by point source), this material is 

not as a whole a particularly efficient reflector. If the 

sediment-water interface reflected all energy incident upon 

it, no information would be recorded as to what exists below 

that surface. In such a situation, the portion of the seis¬ 

mic recording which should yield information from below the 

efficient reflector would record nothing more than random 

noise and multiples. This does not appear to be the case with 

the material underlying the bathymetric prominence. In some 

cases, discontinuous reflectors are well recorded within the 
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material. Further, the energy level to the bottom of the 

recordings remains considerably above a level readily ascrib- 

able to random noise. Recognizing that returning seismic 

energy is recorded to the bottom of the record, it is reason¬ 

able to assume that continuous stratification or abrupt 

vertical change in material would be recorded if such conditions 

existed within the interval of the recording. In as much as 

no such data is recorded, it is assumed that no such conditions 

exist* Thus, the area of the topographic prominence is under¬ 

lain by at least 250 feet^ of unstratified material. 

B) The shoreward flank area 

The shoreward flank of the unstratified material is 

characterized by prominent stratification dipping 5 to 10 

degrees away from the prominence. Two observations are of 

importance in discussing the nature and origin of these sedi¬ 

ments; first, their reflecting efficiency, and second, 

variations in thickness of various units bounded by prominent 

stratification* 

As apparent in Plate 1, reflections from the stratified 

sediments flanking the bathymetric prominence are stronger 

than reflections from the stratified sediments farther removed 

from the prominence. 

1. Thickness and dip estimates assume a velocity of 5,000 feet 
per second, as explained in the discussion of the velocity 
problem on pages 6 and 7. 
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The thickness of units bounded by two prominent reflectors 

varies considerably in several cases within the flank area. 

Plate 1 shows a dip section in which the thickness of a 

stratified unit varies considerably in a short distance. 

Plate 3 is a strike section along the north flank of the 

prominence. On this record section, a unit of greater than 

50 feet maximum thickness thins to non-existence over a dis¬ 

tance of less than 1,000 feet to the east or west and a 

stratified unit gradually doubles its thickness over a dis¬ 

tance of 2,000 feet. 

An unconformity within the upper eighty feet of sediment 

is often observed on records in the shoreward area. It will 

be noted in Plates 1 and 3 that the character of stratification 

above the unconformity differs noticeably from stratification 

below the unconformity. Stratification above the unconformity 

is lacking or extremely flat and is not particularly affected 

by proximity to the bathymetric prominence. 

Thus, the reflecting efficiency and the north dip which 

characterize the stratified shoreward flank beds diminish both 

with distance from the bathymetric prominence and with position 

above the unconformity, 

C) The seaward flank area 

Immediately seaward of the bathymetric prominence strati¬ 

fication is recorded with dips of five to twenty degrees. The 
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character of stratification of these beds is essentially the 

same as that of the shoreward flank beds with the slight ex¬ 

ception that the seaward flank stratification is typically 

somewhat convex upward whereas the shoreward flank stratifi¬ 

cation is more typically unflexed or concave upward. Loss 

of reflecting efficiency with increasing distance from the 

bathymetric high is suggested by some records, but the rela¬ 

tion is not so clear as on the shoreward flanks. 
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VIII. POSSIBLE INTERPRETATIONS 

Previous investigations of bathymetric prominences in 

the Gulf of Mexico have produced data of two widely separated 

types. Bathymetric data and bottom samples such as discussed 

by Shepard (1937), Jordan (1952), Parker and Curray (1956), 

Lankford and Curray (1957), Ludwick and Walton (1957), Curray 

(1960), and Van Andel and Curray (1960) provide knowledge of 

the present day surface of the bathymetric prominences. 

Gravity measurements reported by Allen et al (1956) and 

Nettleton (1957) provide knowledge of what ultimately under¬ 

lies some prominences. The data presented in this paper is 

information intermediate between these two extremes. 

While various prominences in the Gulf of Mexico are un¬ 

doubtedly of differing nature and origin, categories exist 

such that all prominences within a category are of essentially 

similar nature and origin. Thus, to best interpret the data 

of the subject area, attempts shall be made to reconcile the 

bathymetry and sparker data of the subject area with the vari¬ 

ous data and interpretations of the nature and origin of other 

bathymetric prominences of the Gulf of Mexico. 

A) Prominences which are remnants of Pleistocene and 
younger shoreline deposits 

Curray (1960) discusses low relief banks of the Texas 

and Louisiana coast which he interprets as remnants of lower 
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Holocene or Pleistocene shoreline deposits. These promin- 

nences seldom rise more than twelve feet above their sur¬ 

roundings and are found in water depths ranging from 30 feet 

to 240 feet. Dredging of these banks has revealed shell 

concentrations and calcareous sandstone beach rock. Mollusk 

shells found in association with these deposits are typically 

nearshore, beach, and bay types. 

Parker and Curray (1956) plotted a histogram of depths 

to the top of 130 banks along the Texas-Louisiana coast. 

This histogram shows maximums at 54, 192, and 288 feet subsea. 

It is suggested that these levels may represent stillstands 

of the sea during the Holocene transgression. 

While the depth to the top of the topographic prominence 

in the subject area conforms with the 192 feet maximum of the 

histogram discussed above, the general bathymetry of this 

prominence does not conform with that described by Curray 

(1960) for prominences which are remnants of lower Holocene 

or Pleistocene shoreline deposits. Further, the sparker data 

reveals greater than 250 feet of material to be involved in 

the formation of the prominence in question. No such thick¬ 

ness of material would be expected to be involved in the 

formation of banks attributed to this category. Finally, it 

would be difficult to explain the relations observed between 

the prominence and its flanking sediments in terms of remnant 

shoreline deposits such as described by Curray (1960). 
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B) Prominences of erosional origin 

Several writers have suggested that erosion during a 

period of loiter sea level produced bathymetric features 

observed today. Shepard (1937) attributes the irregular 

shape of the Mississippi trough to differential erosion of 

unconsolidated muds and more lithified material uplifted by 

salt intrusions. Curray (1960) reports erosional escarpments 

of 6 to 90 feet, noting the most spectacular of these to be 

developed along the seaward flanks of salt-dome banks. 

It is possible that erosion has contributed to the devel¬ 

opment of the bathymetric variability of the subject area. A 

surface of unconformity is observed within the upper eighty 

feet of sediment in the shoreward flank area. This erosional 

surface is not discernible over the prominence nor on the 

seaward flank; thus, the importance of erosion in the devel¬ 

opment of the bathymetry of the seaward flank of the promi¬ 

nence cannot be evaluated. Indeed, all the relief on the sea¬ 

ward portion of the prominence may be ascribable to erosion or 

none of this relief may be ascribable to erosion. In either 

event it is clear that erosion is of secondary importance with 

regard to the nature and origin of this prominence. Of primary 

importance remains the distinction of unstratified material 

beneath the prominence from stratified material to its flanks. 
\ 
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C) Prominences resulting from uplift of older rocks by- 
salt intrusions 

Shepard (1937) attributes bathymetric prominences near 

the Mississippi trough to uplift of older, more lithified 

material by salt intrusion. Lankford and Curray (1957) ob¬ 

tained samples of clays tone and sandstone of probable Mio¬ 

cene age from Stetson Bank and conclude that the prominence 

consists primarily of mid-Tertiary rock uplifted by salt 

intrusion. Curray (1960) reports rock of similar lithology 

collected by dredge from Claypile Bank and speculates that 

future dredging may reveal Tertiary rocks thrust into posi¬ 

tion by salt intrusions on many other banks in the Gulf. 

The circular outline of the prominence in the subject 

area might be viewed as suggestive of an underlying salt 

dome, and indeed, any lithology which might be hypothesised 

for the material of the topographic prominence might further 

be hypothesised as thrust up by salt intrusion. However, 

the relation of the stratified flank beds to the unstratified 

material of the prominence is not suggestive of any large 

vertical movement of material within the thickness of sedi¬ 

ments investigated by sparker. If the unstratified material 

had been intruded into the stratified material, greater con¬ 

tortion of the flank beds might be expected. It is considered 

doubtful that uplift of older rocks by salt dome intrusion 

is responsible for the bathymetric prominence in the subject 

area 
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D) Prominences of biohermal origin 

Shelf-edge calcareous prominences have been reported at 

many localities in the northern Gulf of Mexico. Van Andel 

and Curray (1960) mapped numerous shelf margin bioherms off¬ 

shore along the Texas-Louisiana coast. Ludwick and Walton 

(1957) studied in detail an area of shelf-edge calcareous 

pinnacles seventy miles east of the Mississippi Delta. Jor¬ 

dan (1952) reports a calcareous prominence which occupies 

three hundred square miles on the Florida Shelf off Apala¬ 

chicola Bay. 

Evidence suggests at least some of the shelf margin 

bioherms of the northwest Gulf of Mexico are located on up¬ 

lifts associated with salt intrusions (Allen, et al (1956) 

and Nettleton (195 7)). Ludwick and Walton (195 7), however, 

do not see evidence of structural control of shelf-edge bio¬ 

herms in the northeastern Gulf of Mexico. 

The bathymetry of the prominence in the subject area 

exhibits several features characteristic of known shelf-edge 

bioherms. The prominence is located at the break in slope 

between continental shelf and continental slope. Further, the 

prominence itself has an irregular bathymetry* Figure 3 

compares profiles across the subject area and profiles across 

the area of special study of Ludwick and Walton (1957), The 

special study area is located forty miles east of the subject 

area. In the subject area the break in slope from continental 

shelf to continental slope occurs at 250 feet, whereas the 
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NW-SE PROFILES 

ACROSS THE SUBJECT AREA 

(AVERAGE SPACING 1/4 MILE 
FROM NE TO SW) 

NW-SE PROFILES 

ACROSS LUDWICK AND WALTON'S 

SPECIAL STUDY AREA 

(AVERAGE SPACING 1/4 MILE 

FROM NE TO SW) 

— 350 

— 250 — 350 

HORIZONTAL SCALE IN MILES 

0 1 2 3 4 5 

H-MH 1 1 1 1 
0 100 200 300 400 500 

VERTICAL SCALE IN FEET 

Figure 3. Comparison of bathymetric profiles of the 
subject area and of the special study area of Ludwick and 
Walton (1957). 
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the break in slope occurs at 360 feet in the area investigated 

by Ludwick and Walton (1957), The depth of water over the 

highest point in the subject area is 190 feet as compared 

with 290 feet over the highest point in the area studied by 

Ludwick and Walton (1957), These figures are remarkably 

similar to the 192 feet and 288 feet maximums of the histo¬ 

gram presented in Parker and Curray (1956). In accordance 

with the sti llstand hypothesis of Parker and Curray (1956), 

the bathymetric differences between the two areas may be 

explained as development of bathymetric feature during differ¬ 

ent sti11stands of the lower Holocene transgression. 

The sparker data is easily reconcilable with biohermal 

origin of the bathymetric prominence of the subject area. 

Bioherms are often unstratified and masses of calcareous 

material, such as coral heads, could easily produce point 

source reflections. Indeed, record character of the un¬ 

stratified material beneath the prominence is similar to 

record character recorded on sparker profiles of coral patch 

reefs off British Honduras (profiles taken by E. G. Purdy et 

al). Furthermore, the increased reflecting efficiency of 

the strata flanking the prominence and the variability of 

thicknesses within these units are easily explained as a 

function of increasing content of carbonate detritus with 

decreasing distance from the prominence. 
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IX. CONCLUSIONS 

In view of the lack of core data to conclusively iden¬ 

tify the material types beneath the subject area, the follow 

ing are set forth not as statements of indisputable fact, 

but rather as working hypotheses which embody a tenable 

evaluation of the evidence presently available. 

A) The bathymetric prominence in the subject area is 

the expression of a bioherm of at least 250 feet thickness, 

B) The majority of the biogenic mass was deposited 

prior to the period of erosion evidenced by the unconformity 

observed in the shoreward area. 

C) Prior to the period of erosion, the bioherm con¬ 

tributed significant amounts of carbonate detritus to flank¬ 

ing sediments within proximity of 2,000 feet of the bioherm. 

D) Since the period of erosion, the bioherm has not 

contributed significant amounts of detritus to its flanking 

sediments. Thus it may be considered, as suggested by 

Ludwick and Walton (1957), that the bioherm is in the pro¬ 

cess of being buried beneath terrigenous elastics. 
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Plate 1 - Sparker Profile A - A' 

Dots outline unstratified materials; dashes highlight 
reflections. Within the unstratified material, note 
point source (a) and discontinuous reflectors (b). 
In the shoreward area, note decreasing reflecting 
efficiency from c to d, variation of thickness of a 
stratified unit (e to f), and the unconformity sur¬ 
face (g). In the seaward area, note convex strati¬ 
fication (h) and possible loss of reflecting effi¬ 
ciency from i to j. The deep, continuous reflection 
beneath the prominence is the first multiple of the 
sediment-water interface. Location of profile is 
indicated in Figure 1. 
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Plate 2 - Sparker Profile B - B’ 

Dots outline unstratified material; dashes high¬ 
light reflections. Within the unstratified 
material, note point source (a) and discontinuous 
reflectors (b). In the shoreward area, note the 
irregular outline of the unstratified material. 
The deep, continuous reflection beneath the promi 
nence is the first multiple of the sediment-water 
interface. Location of profile is indicated in 
Figure 1. 
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