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Foraminiferal faunas in cores offshore from the Mississippi Delta*

By Fred B Phleger

Scripps Institution of Oceanography, La Jolla

Summary—Study of Foraminifera from fifteen cores shows presence of cold-water faunas interpreted

as representing glacial stages and/or substages, and of warm-water faunas interpreted as post-glacial

and interglacial stages and/or substages. These sequences are similar to those previously reported

from the northwestern Gulf of Mexico.

The amount of post-glacial deposition is greater on the lower continental shelf and upper continental

slope than on the lower slope and basin. Variations in amount of post-glacial sedimentation within

these topographic provinces are demonstrated.

Two cores located in the bottom of Mississippi Canyon contain faunas and sediments which have

been displaced downslope, presumably by turbidity currents. It is suggested that the turbidity current

was confined to Mississippi Canyon, and that submarine canyons generally tend to localize many
turbidity currents.

INTRODUCTION

Members of the Woods Hole Oceanographic Institution have pioneered in studies of

the offshore sediments in the northern Gulf of Mexico. Extensive collections of surface

sediments and longer cores were taken along 2,500 miles of traverses in the north-

western Gulf of Mexico in 1947, using the research vessel Atlantis. The physical

parameters of these sediments were reported and interpreted by Stetson (1953),

chemical studies of the materials are discussed by Trask (1953), and the foraminiferal

faunas are described and interpreted by Phleger (1951) and Phleger and Parker

(1951). In 1951 Stetson made extensive collections aboard the Atlantis in the north-

eastern area, from the Mississippi Delta to Florida, collecting surface sediment samples

and long cores along several hundred miles of traverses. The foraminiferal facies in

the surface sediments along these traverses have been interpreted by Parker (1954),

and study of the sediments is being undertaken by Stetson.

The present paper is a study of the vertical sequences of foraminiferal faunas in

fifteen of these cores in a traverse extending southward from the Mississippi Delta.

The purposes of this study are

:

(1) To discover whether there is a vertical sequence of cold- and warm-water

faunas as reported from the western Gulf of Mexico and elsewhere;

(2) To attempt to discover relative rates of deposition off a large delta;

(3) To evaluate the role of turbidity currents in deposition in the area covered by

the cores.

The cores were studied at the suggestion of Henry C. Stetson of the Woods Hole

Oceanographic Institution, who furnished them to the writer. The assistance of Jean

F. Peirson in this study is gratefully acknowledged. Dr. Rufus J. LeBlanc, of the

Shell Development Company, kindly arranged to have several of the cores sampled.

The laboratory work was supported by the Office of Naval Research (Project NR
081-050, Contract Nonr-233, Task 1).

* Contribution No. 21, Marine Foraminifera Laboratory; Contribution from the Scripps Institu-

tion of Oceanography, New Series, No. 804.
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LOCATIONS OF STATIONS AND DESCRIPTION OF THE AREA

The cores were collected along a traverse (Table I, Fig, 1) extending from the deep

Gulf of Mexico basin at 3,017 m to the lower continental shelf at 88 m. The near-shore,

shallow end of the traverse is only a short distance off Southwest Pass, one of the main

distributaries of the Mississippi Delta.
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Table I—Locations and depths of cores

Core
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Fig. 2. Locations of cores 7-12 in relation to topography. Topography modified after Gealy (1955).

Depths in fathoms

The foraminiferal faunas were analyzed quantitatively. Only a fraction of the population was

counted in samples having very large populations; quartering was done by a method described

previously (Phleger, 1951,7). Occurrences of species are listed in percent of the total ; benthonic and
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Table II—Occurrences of Foraminifera in cores 3-6, in percent of total population.

Plank tonic and hent/ionic populations computed separately
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Table III—Occurrences of Foraminifera in cores 7-11, in percent of total population.

Planktonic and benthonic populations computed separately

CORE
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Table IV—Occurrences of Foraminifera in cores 12-15, 1<S and 21, /// percent oj total

population. Plank tonic and henthonic populations computed separately

CORE
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planktonic forms are treated as separate populations, with each constituting 100%. Total populations

are estimated for each sample, since they all contained approximately the same amount of sediment,

with a few exceptions. Results of the faunal analyses are on Tables II-IV. Only the more common
and/or important species are included in these lists; detailed analyses are on file at the Marine

Foraminifera Laboratory.

Detailed faunal analyses were made on only a few samples from each core, but each sample was

examined to ascertain whether or not there was a faunal change. Faunas in surface sediment samples

from the stations along this traverse, collected with a small coring tube, have been analyzed by Parker

(1954). Population data from some of these samples are included for comparative purposes, since

the top sample from a long core may not represent the actual surface sediment due to methods of

collecting and processing.

The following should be consulted for illustrations, descriptions, and additional distributions of

the species listed in the present report: Phleger and Parker (1951), Parker (1954), Phleger,

Parker and Peirson (1953), and Phleger (1954).

CORE FAUNAS

In a previous study of core faunas from the northwestern Gulf of Mexico (Phleger,

1951) it was possible to differentiate an "upper" and "lower" core fauna based

on the assemblages of planktonic Foraminifera. The upper planktonic fauna is the

modern one and has the following general composition

:

30-70%
Globigerinoides rubra (d'Orbigny)

10-20%

Globigerina buUoides d'Orbigny

G. eggeri Rhumbler

Globorotalia truncatulinoides (d'Orbigny)

PuUeniatina obliquiloculata (Parker and Jones)

5-10%
Globigerinoides sacculifera (H. B. Brady)

Globorotalia menardii (d'Orbigny)

<l-5%
Globigerinella aequilateralis (H. B. Brady)

Globigerinoides conglobata (H. B. Brady)

Globorotalia tumida (H. B. Brady)

Orbulina universa d'Orbigny

The planktonic fauna which is widespread in lower sections of most northwestern

Gulf of Mexico cores differs in having many or all of the following species absent or

lower in frequency:

Globigerina eggeri Rhumbler

Globigerinella aequilateralis (H. B. Brady)

Globigerinoides conglobata (H. B. Brady)

Globorotalia menardii (d'Orbigny)

G. truncatulinoides (d'Orbigny)

G. tumida (H. B. Brady)

Orbulina universa d'Orbigny

PuUeniatina obliquiloculata (Parker and Jones)
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In addition, the following occur in the lower fauna:

53

Globigerina inflata d'Orbigny

G. pachyderma (Ehrenberg)

Globorotalia punctulata (d'Orbigny)

G. scitula (H. B. Brady)
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The present cores contain " upper " and " lower " faunas which are comparable

in species composition to those previously reported, with the following exceptions:

in the upper, modern assemblage Globigerinoides sacculifera generally is more abund-

ant especially in the area farthest off shore, Globorotalia truncatulinoides may be less

abundant, and Globigehna eggeri may be more abundant; in the lower fauna, G.

inflata and G. pachyderma are less common, being recorded in very low frequencies

from only occasional samples.

The " upper " planktonic core fauna contains the modern assemblage and is

assumed to represent conditions similar to those obtaining today, and may be con-

sidered to represent relatively warm surface water. The " lower " fauna contains

fewer North Atlantic low-latitude planktonic specimens and consequently more

mid-latitude forms, and is considered to represent a time of cooler surface water.

Interpretation of these distributions may be clarified by examination of the data and

discussion in Phleger et al. (1953) on distributions of North Atlantic planktonic

Foraminifera.

Lower, colder-water faunas were present in eight of the fifteen cores examined.

The interpretations of the faunas are summarized in Fig. 3, and the faunas on which

these interpretations are based are listed in Tables II-IV. Cores 3, 4 and 6 contain

two cold-water faunas separated by a warm-water fauna and their lower sections

contain an additional warm-water fauna. Cores 5, 7, 8, 11 and 14 contain a cold-

water fauna in their lowermost sections. The other cores contain the modern Gulf of

Mexico planktonic fauna throughout their entire lengths. Core 18, on the lower

continental shelf at a depth of 88 m, contains few planktonic specimens.

The benthonic Foraminifera in most of the core samples are normal for the water

depths at which the cores were collected (see Phleger, 1951, Figs. 22-25; Parker,

1954, Figs. 3-9). Striking exceptions occur in cores 9 and 10. In core 9, from 1372 m
depth, the bottom sample at 158-163 cm contains the following shallow-water

(continental shelf) species in significant frequencies:

Angulogerina beIla Phleger and Parker

Bolivina barbata Phleger and Parker

B. striatula spinata Cushman
Bulimina marginata d'Orbigny

Buliminella cf. bassendorfensis Cushman and Parker

Elphidium spp.

Globobulimina mississippiensis F. L. Parker

Nonionella opima Cushman
Rectobolivina advena (Cushman)
" Rotalia " beccarii (Linne) variants

Virgulina pontoni Cushman

A few of these species occur in lower frequencies from 145-158 cm, and single

specimens of Bolivina striatula spinata, Buliminella cf. bassendorfensis and Liebusella

sp. occur at 3-8 cm in the core. Most of the benthonic Foraminifera in this core are

normal for the depth at which the core was collected. Quartz grains of fine sand size

and wood fibres which are coloured dark brown occur from 85 cm to the bottom of the

core.
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In core 10 from a depth of 1,298 m the following shallow-water species are important
constituents of the bottom core section at 144-155 cm:

Bolivina pulchella primitiva Cushman
B. striatula spinata Cushman
Bulimina marginata d'Orbigny

Buliminella cf. bassendorfensis Cushman and Parker
Cibicidina strattoni (Applin)

Elphidium spp.

Nonionella opima Cushman
" Rotalia " beccarii (Linne) variants

Virgulina pontoni Cushman

A few specimens of Buliminella cf. bassendorfensis also occur at 56-5-61 -5 cm and
2-5-7 cm. Plant fibres and fine quartz sand occur in the samples from 75 cm to 155 cm.
The major part of the benthonic fauna consists of species normal for the depth of the

core.

Twenty-six specimens of Giimbelina are recorded from the lowermost section of
core 10.

Occasional shallow-water benthonic Foraminifera are recorded from the following

additional deep-water cores of this series: 3, 4, 5, 6, 7, 8, 13 and 14. These are single

specimens and no sample contains more than four specimens, while many contain

none. No other evidence of displacement of sediment was observed.

DISCUSSION

Interpretations of the core planktonic Foraminifera in terms of " warm " (like

the present) and " cold " (colder than present) surface water temperatures are given

on Fig. 3. In this figure, " W 1
" refers to the modern warm-water fauna, *' C 1

"

to the last cold-water fauna, " W 2 " to the preceding warm-water fauna, etc. It is

suggested that these stages can be correlated in the present cores, as shown on Fig. 3,

especially where a succession of such faunal variations occurs and where there is no

indication of displaced sediment. This is especially striking in comparing cores 3,

4 and 6. These cores came from the same relatively small area and from similar depths

in the eastern Gulf of Mexico basin. Each of them has three warm-water faunas

separated by two cold-water ones, and these occur within approximately the same

thickness of sediment.

It is suggested that these warm and cold faunas also are to be correlated with

similar successions described previously from northwestern Gulf of Mexico cores

(Phleger, 1951, Figs. 29-33). The cold-water faunas have been interpreted elsewhere

as representing Pleistocene glacial stages and/or substages and the warm-water faunas

are thus possible interglacial stages and/or substages. The widespread occurrence of a

cold-water fauna beneath the modern fauna in this region suggests a general coohng

of Gulf of Mexico surface water during the last glacial or stadial stage.

Correlation of the planktonic faunas makes it possible to estimate the amount of

post-glacial sedimentation along this traverse. This is based on the assumption that

the upper, warm-water fauna represents post-glacial deposition. The amounts of

deposition appear to be approximately as follows

:
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characteristic of water shoaler than that at which the core was collected (298 m). It

is possible that this sediment was displaced from shallow water, but the absence of
displaced Foraminifera suggests that a turbidity current was not the mechanism of
deposition. It appears more likely that this material may be river sediment which was
carried offshore (approximately 20 miles) during flood stages of the Mississippi
River. Shallow-water Foraminifera would not be expected under these conditions.

It is suggested that the occasional specimens of shallow-water Foraminifera found
in cores 3-8 and 13-14 do not indicate the presence of appreciable amounts of dis-

placed sediment in these cores. These specimens may have been deposited by one or
more of the following mechanisms

:

(1) They may have been carried somewhat beyond the limit of turbidity flows
because of slow settling velocity or low effective specific gravity. If the specimens
contained protoplasm this mechanism would be aided.

(2) They may have been put in suspension by wave action when they contained
protoplasm, and were carried to their present positions by currents. A few
specimens of living, shallow-water benthonic Foraminifera have been reported

in offshore plankton tows in the northwestern Gulf of Mexico (Phleger, 1951,

p. 36).

(3) They may have been deposited by several very small-scale turbidity currents

which transported small amounts of sedimentary materials.

The presence of specimens of Gumbelina in core 10 is diflicult to explain. These

may have been carried out by the river and deposited at their present position, or they

may possibly be contaminated by a salt plug bringing early Tertiary or Cretaceous

sediments to the surface.
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