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Biostratigraphy and Paleoecologic Tolerances of
Oligocene through Paleocene Foraminiferal Assemblages
of the Gulf Coast Basin

S. Q. Breard, M. J. Nault, and A. D. Callender
Applied Biostratigraphix, 1572 West Gray, No. 368, Houston, TX 77019

Extended Abstract

Operationally oriented biostratigraphic and paleoecologic models are developed for Paleocene, Eocene,
and Oligocene foraminifera of the Gulf Coast Basin. This paper is a companion to Breard et al. (1993),
which describes models of significant paleoecologic and biostratigraphic foraminifera of the Miocene
through Pleistocene of this region.

Key benthic paleoenvironmental markers (Figs. 1 and 2) for particular depth zones of the Paleogene
are graphically presented with updated biostratigraphic charts (Figs. 3 and 4). Estimates of environment
ranges for optimal stratigraphic utility are listed for all marker species on the biostratigraphic charts.

It is important to note that species depth ranges on the two biostratigraphic charts are for their zones
of optimum stratigraphic utility. It is possible to find shallower species reworked or ranging into deeper-
than-normal zones, where they have little or no correlative value. It is also possible to find deeper water
species ranging into shallower zones. This is especially true in the lower bathyal to abyssal zones of the
Eocene and Paleocene, where species considered characteristic of these zones range above those
environments (van Morkhoven et al., 1986). Because relatively few wells have penetrated such deep
environments in the Eocene and Paleocene, we have relied on the literature for Paleogene deep-water
sections of Mexico and Trinidad to supplement our list of environmentally important species. The United
States Eocene and Paleocene Gulf Coast sections are mostly deposits from nonmarine to outer neritic
environments. Published material on foraminifera from deep-water Eocene and Paleocene sections
penetrated in oil and gas exploration wells is almost nonexistent. Literature on U.S. Gulf Coast Eocene
and Paleogene foraminifera is based mostly on outcrop material.

Several trends are noted when comparing Paleogene to Neogene and younger foraminiferal
assemblages. Pre-Oligocene planktic diversity tends to be high, and many planktic species range as high
as the inner shelf, which is considerably shallower than most Neogene occurrences. This is probably a
result of higher paleotemperatures during the Eocene and Paleocene. Because the Paleogene zonation
was derived from both well and outcrop studies, the biostratigraphy of that time can be tied to Guilf
Coast lithostratigraphy, whereas the Neogene of the Gulf Coast shelf section is known almost entirely
from the subsurface.

Recognition of finer environmental subdivisions is more difficult with increasing geologic time because
biostratigraphic and environmental resolution become more broad. Reliance on similar morphotypes
replaces the use of living fauna for determining environment tolerances, especially in pre-Oligocene strata.

Comparison of several time slices in the Cenozoic reveals a generally decreasing trend in the number
of recognizable biostratigraphic events with increasing time. A 2-million-year period in the Pleistocene
between the extinction top/last appearance datum (LAD) of Globorotalia inflata and Globorotalia
miocenica contains more than 20 planktic and benthic foraminiferal events. A 2-million-year interval in
the Middle Miocene between LAD of Textularia W and Cibicides opima has a total of 12 foraminiferal
datums. Another 2-million-year period in the Oligocene Anahuac Formation between LAD of Bolivina
perca and Marginulina howei has but seven datable horizons. Similarly, a 2-million-year period in the
Eocene Claiborne Group between LAD of Ceratobulimina eximia and Orbulinoides beckmanni has seven
datums. Within a portion of Eocene Wilcox Formation, a 2-million-year period between LAD of
Spiroplectammina wilcoxensis and Globorotalia acuta has but three marker events. Finally, a 2-million-
year period in the Paleocene Midway Formation between LAD Vaginulina longiforma and Polymorphina
cushmani has only four faunal datums. This clearly illustrates the decline in biostratigraphic resolution
with increased time. This trend suggests greater environmental stability (e.g., higher, less fluctuating
paleotemperatures) in the Paleogene, with decreasing Neogene stability resulting in more rapid evolution
of Gulf Coast foraminiferal assemblages.

Combination of data from Figures 1 through 4 with Breard et al. (1993) will allow explorationists to
estimate environmental tolerances for the entire Gulf Coast Cenozoic biostratigraphic column. This should
serve as a predictive tool for foraminiferal studies useful in the exploration and production of oil and
gas for the post-Mesozoic strata of the Gulf Coast Basin and beyond.
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Figure 3. Foraminiferal biostratigraphy and useful paleocenvironmental ranges of marker foraminifera
of Oligocene strata of the Gulf Coast Basin.
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Figure 4. Foraminiferal biostratigraphy and useful paleoenvironmental ranges of marker foraminifera
of Eocene and Paleocene strata of the Gulf Coast Basin.



I Disc Contents I

l Contents I I Search

116 TRANSACTIONS OF THE GULF COAST ASSOCIATION OF GEOLOGICAL SOCIETIES, VOL. XLIV, 1994

References

Albers, C. C,, et al., 1966, Foraminiferal ecologic zones of the
Gulf Coast: Gulf Coast Association of Geological Societies
Transactions, v. 16, p. 345-348.

Bandy, O. L., 1949, Eocene and Oligocene foraminifera from
Little Stave Creek, Clarke County, Alabama: Bulletin of
American Paleontology, v. 32, no. 131, 210 p.

Berggren, W. A,, and Miller, K. G., 1989, Cenozoic bathyal and
abyssal calcareous benthic foraminiferal zonation: Micro-
paleontology, v. 35, no. 4, p. 308-320.

Breard, S. Q., Callender, A. D,, and Nault, M. J., 1993, Paleo-
ecologic and biostratigraphic models for Pleistocene through
Miocene foraminiferal assemblages of the Gulf Coast Basin:
Gulf Coast Association of Geological Societies Transactions,
v. 43, p. 493-502.

Cole, W. S., 1927, A foraminiferal fauna from the Guayabal
Formation in Mexico: Bulletin of American Paleontology,
v. 14, no. 51, 46 p., 5 pls.

Cole, W. S, 1928, A foraminiferal fauna from the Chapapote
Formation in Mexico: Bulletin of American Paleontology,
v. 14, no. 53, p. 200-232, pls. 1-5.

Cushman, J. A., 1935, Upper Eocene foraminifera of the south-
eastern United States: U.S. Geological Survey Professional
Paper 181, 88 p., 23 pls.

Cushman, J. A., 1951, Paleocene foraminifera of the Gulf Coast
region of the United States and adjacent areas: U.S.
Geological Survey Professional Paper 232, 73 p., 24 pls.

Cushman, J. A., and Ellisor, A. C., 1945, The foraminiferal
fauna of the Anahuac Formation (Middle Oligocene of Texas):
Journal of Paleontology, v. 19, no. 6, p. 545-572.

Cushman, J. A, and Jarvis, P. W., 1932, Upper Cretaceous
foraminifera from Trinidad: Proceedings of U.S. National
Museum, v. 8, no. 2914, 60 p., 16 pls.

Cushman, J. A, and Renz, H. H., 1947, The foraminiferal fauna
of the Oligocene Saint Croix Formation of Trinidad, British
West Indies: Cushman Laboratory for Foraminiferal
Research, Special Publication 24, 46 p., 8 pls.

Cushman, J. A,, and Stainforth, R. M., 1945, The foraminiferal
of the Cipero Marl Formation of Trinidad, British West
Indies: Cushman Laboratory for Foraminiferal Research,
Special Publication 14, p. 3-75, pls. 1-16.

Garrett, J. B., 1938, The Hackberry Assemblage—an interesting
foraminiferal fauna of post-Vicksburg age: Journal of
Paleontology, v. 12, no. 4, p. 309-317.

Gernant, R., and Kesling, R. V., 1966, Foraminiferal
paleoecology and paleoenvironmental reconstruction of the
Oligocene middle Frio in Chambers County, Texas: Gulf
Coast Association of Geological Societies Transactions, v. 16,
p. 131-158.

Howe, H. V., 1939, Louisiana Cook Mountain Eocene
foraminifera: Louisiana Geological Survey Bulletin 14,
122 p., 14 pls.

Kellough, G. R., 1965, Paleoecology of the Foraminiferida of the
Wills Point Formation (Midway Group) in northeast Texas:
Gulf Coast Association of Geological Societies Transactions,
v. 15, p. 73-153, 15 pls.

Nuttall, W. L. F., 1930, Eocene foraminifera from Mexico:
Journal of Paleontology, v. 4, no. 3, p. 271-293.

Nuttall, W. L. F., 1932, Lower Oligocene foraminifera from
Mexico: Journal of Paleontology, v. 6, no. 1, p. 3-35.

Stuckey, C. W., 1960, A correlation of the Gulf Coast Jackson:
Gulf Coast Association of Geological Societies Transactions,
v. 10, p. 285-298.

Tipsword, H. L., 1962, Tertiary foraminifera in Gulf Coast
petroleum exploration and development, in Rainwater,
E. H., and Zingula, R. P, eds., Geology of the Gulf Coast
and Central Texas: Houston Geological Society Guidebook,
p. 16-57.

Tipsword, H. L., Setzer, F. M., and Smith, F. L., 1966,
Interpretation of depositional environment in the Gulf Coast
petroleum exploration from paleocecology and related
stratigraphy: Gulf Coast Association of Geological Societies
Transactions, v. 16, p. 119-130.

Van Morkhoven, F. P. M. C., Berggren, W. A., and Edwards,
A. 8., 1986, Cenozoic cosmopolitan bathyal benthic fora-
minifera: Bulletin des Centres Recherches Exploration-
Production ElIf Aquitaine Memoir 11, 421 p., 126 pls.



	Button1: 
	Button2: 
	Button3: 


