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ABSTRACT 
Preliminary investigations of the stratigraphic utility of calcareous nannofossils in the Gulf 

of Mexico-Caribbean region were begun prior to 1954. Most of the applications of these minute 
forms, however, have been published during the last decade. Their stratigraphic occurrences 
have been documented for the Late Cretaceous and younger sections of the region, but, insofar 
as is indicated through publication, they have not gained the status of routine application in on
shore and nearshore subsurface studies. 

The stratigraphic value of calcareous nannofossils has, however, been amply demonstrated. 
They proved very useful for the rapid evaluations needed routinely in the shipboard work 
connected with geological oceanographic studies. Their worldwide applications, particularly in 
the Joint Oceanographic Institutes Deep Sea Drilling Program (DSDP), include the Caribbean 
and Gulf of Mexico. Late Cretaceous through Holocene species occurrences have been 
calibrated for the Gulf region with the planktonic foraminiferal-based zonation scheme, on Leg 
X of the D.S.D.P. 

Current work in or applicable to the Gulf of Mexico-Caribbean region, is summarized in the 
ten papers given in the concurrent Symposium on Calcareous Nannofossils. The proceedings of 
this symposium are not included in the G.C. A.G.S.-S.E.P.M. Transactions but are published in 
a separate volume sponsored by the Gulf Coast Section of the S.E.P.M. 

INTRODUCTION 
The G.C.A.G.S.-S.E.P.M. sponsored Symposium is the 

first held specifically for those who have worked, or are 
working, on s t ra t igraphic applicat ions of calcareous nan
nofossils in the Gulf of Mexico-Caribbean region. They in
volve sixteen bios t ra t igraphers who worked independently 
on the ten presented papers . 

There is, on m a n y points of biost ra t igraphic interest, 
tacit or clear-cut agreement, and we hope t ha t this will be 
brought to the fore. There are also several points of 
disagreement amongs t the authors , a n d it is hoped these 
will be aired openly. The Symposium proceedings furnish 
an excellent summary of work in the region covering the 
column from Ear ly Cretaceous to Holocene. 
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SUMMARY OF SYMPOSIUM 
STATE OF THE ART 

Calcareous nannofossils , a t least since the beginning of 
the Jurass ic , have made significant contribution to mar ine 
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sedimentat ion. They may occur in astronomical ly large 
numbers in m a n y fine-grained mar ine s t ra ta . High 
diversity, large numbers , and rapid evolutionary ra tes 
make calcareous nannofossi ls highly useful both in routine 
biostrat igraphic work and in stat is t ical approaches now 
being devised for use with modern electronic tools. 

The calcareous nannofossil-based zonation schemes 
already in existence are quite useful for intercont inental 
correlations in Cenozoic s t ra ta . Al though the zonat ions 
are somewhat less well developed, it is ant icipated t h a t 
these minute forms will be at least equally useful in the 
late Cretaceous and perhaps somewhat less so in the Jur
assic and early Cretaceous. 

Much addit ional systematic work is needed in Meso-
zoic sections to gain max imum use of this group for 
s t ra t igraphic purposes. For Cenozoic s t ra ta , most of the 
future ga ins to be made toward s t ra t igraphic resolution 
and reliability will come from lineage studies. 

EARLY MESOZOIC 
Several zonal schemes for pa r t s of the Ear ly Mesozoic 

(Jurassic-Early Cretaceous) h a v e been published. None is 
comprehensive and there is considerable disagreement on 
species utility and species ranges . This , perhaps , is a reflec
tion of the paucity of definitive taxonomic invest igat ions. 
Speciation is the cornerstone of zonation and we h a v e not 
nearly achieved, for the Ear ly Mesozoic, the level of 
resolution and agreement already achieved for Cenozoic 
s t ra ta and, to a somewhat lesser extent, for the Late 
Cretaceous. 

A b u n d a n t floral associat ions are known from Jurass ic 
and Ear ly Cretaceous sections, but they are less diverse 
t han in younger s t ra ta . In the Gulf Coast Late Jurass ic-
Early Cretaceous, nannoconids m a y provide the basic 
framework which, when supplemented with coccoliths and 
other groups, such as t in t innids and calcisphaerulids, 
should provide sufficient resolution for a definitive bio-
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stratigraphic framework. Calcareous nannofossils are 
already playing an increasingly important role in Gulf 
Coast Early Cretaceous exploration. 

LATE CRETACEOUS 

Considerably more work has been done on the Late 
Cretaceous than on older strata. One of the earliest works 
adequately combining EM and optical studies and illus
trations is that of Gartner (1968). High diversity suggests 
the possibility of (and potential for) extremely high bio-
stratigraphic resolution. 

A good example of the sort of investigations needed to 
bring us to the higher level of understanding required is 
the Symposium Paper of Risatti. Following Bramlette and 
Martini (1964), Gartner (1968), Cepek, et al. (1968), Bukry 
(1969), and Cepek and Hay (1969), Risatti has done much to 
clarify speciation in latest Cretaceous strata of the Gulf 
Coast and the zonation based on them. Although not all the 
Late Cretaceous has been studied at the needed level of 
resolution, we have excellent beginnings and great promise 
for further investigations. 

PALEOGENE 

A review of the enormous amount of work done in the 
past few years on Paleogene strata of the various con
tinents and ocean basins is beyond the scope of this sum
mary. 

For the interested reader, a number of Gulf Coast 
Paleogene papers are listed in the References. Suffice to 
say, that we are much further along in our understanding 
of and agreement on species and their stratigraphic 
significance in the Cenozoic as opposed to older strata. 
This fact is attested to by the degree of sophistication 
reflected in the two Paleogene papers included in the 
Symposium Proceedings; Hay and Steinmetz, and 
Worsley, et al. 

For the Cenozoic, we have reached a level of taxonomic 
investigation where we can begin to apply statistical 
methods in order to increase both the reliability and the 
resolution of our biostratigraphic applications. This is 
equally true for the coccoliths and the planktonic 
foraminifers, and, in some instances, calcareous nan
nofossils have both higher potential and higher realization 
in terms of utility and biostratigraphic resolution. 
Probability-based statistical approaches also provide the 
means of removing the completely undeserved "Art" 
stigma from biostratigraphic determinations. 

NEOGENE-EARLY QUATERNARY 

The Symposium includes three papers concerning Late 
Neogene and Early Quaternary calcareous nannofossil 
stratigraphic distributions (Akers and Koeppel, Sachs and 
Skinner, and Wise). All three papers touch upon the 
Pliocene-Pleistocene boundary "dispute." Analysis of their 
presented data, in the light of the documented bios
tratigraphic event sequence presented by Smith and Beard 
(1973), will contribute to the resolution of the so-called dis
pute. 

The controversy has been fueled by a misunderstanding 
of the Globorotalia truncatulinoid.es "datum." Both its 
"initial appearance" and its "first abundant occurrence" 
have been used by different authors as if a single event, 
whereas, in fact, they are two separate events within and 

after the "first cold period following the late warm 
Pliocene." There are no documented occurrences of G. trun-
catulinoides in Pliocene strata in Italy, the Gulf of Mexico, 
or elsewhere. G. truncatulinoides first appears near the 
base of both the Calabrian in Italy and first Pleistocene 
"cold" of the Gulf Region ("Nebraskan"). The stratigraphic 
overlap of G. truncatulinoides and at least three of the dis-
coasters (the final one of which is Discoaster brouweri), in 
the Gulf of Mexico and the Mediterranean (very near the 
type Calabrian), eliminates the possibility that the dis
coaster extinction can mark the beginning of the Pleis
tocene. The works of Cita (1973) and Stradner's study of the 
"D. brouweri lineage" above the appearance of G. trun
catulinoides in D.S.D.P. Hole 124 off Calabria (1973), 
document the relationships already recognized by Smith 
(1969) for the Calabrian and documented for the Gulf of 
Mexico region by Smith and Beard (1973). 

The species Gephyrocapsa caribbeanica Boudreaux and 
Hay, may (Akers and Koeppel, 1973) or may not (Smith, 
1969; Gartner, 1972; and Wise, 1973) first appear in 
Pliocene strata. This may have little to do with positioning 
of the Pliocene-Pleistocene boundary at the present time. It 
seems quite likely that G. caribbeanica and G. oceanica are 
but cooler and warmer-water forms, that, at times, occupied 
oceanic waters simultaneously. In the "Emilian" of Italy 
and the "Aftonian" of the Gulf of Mexico are the first 
known occurrences of the warmer-water form, G. oceanica. 
The cooler-water form, G. caribbeanica, does occur in the 
"Sicilian" of Italy and the "Kansan" of the Gulf of Mexico 
and may also occur in the "Calabrian" of Italy and the 
"Nebraskan" of the Gulf of Mexico, but it was not noted in 
the stratotype Calabrian at Santa Maria de Cantanzaro by 
Smith (1969). If the temperature relationship suggested for 
the two forms is correct, it seems unlikely that the form G. 
caribbeanica would be found in the warmer-water deposits 
of the Pliocene. 

There is evident reluctance on the part of some bio-
stratigraphers to recognize and to use climatic change as 
both a correlative tool and one by which boundaries may be 
recognized or even defined. Most boundaries in the geologic 
column were recognized because of and are defined by some 
major or minor geologic event. These usually reflect 
transgressions or regressions which, if the boundary is 
useful more than locally, are quite likely to have been 
climatically controlled. There are probably more evidences 
for the synchroniety of events related to the beginning of 
the Pleistocene than for any older boundary we use. Beard 
and Lamb (1968), Beard (1969), Lamb (1969), Smith (1969) 
and Smith and Beard (1973) have somewhat arbitrarily 
chosen the date 2.8 M.Y. for the Pliocene-Pleistocene 
boundary. It may very well be that its absolute age is 3.0 
M.Y., as indicated by the work of Berggren (1972). It is, 
however, not likely for it to be so young as 1.8 M.Y., as 
has been indicated by some authors, since it falls well be
low the extinction of discoasters and in the Late Gauss 
rather than in the Matuyama. For those who favor "the 
advent of man" to mark the Pleistocene, that also has 
been shown to predate 2.5 M.Y. 

PALEOECOLOGY 

There are two excellent Symposium papers relating to 
paleoenvironmental interpretation; one mainly relative 
temperature (Brohm) and the other mainly relative depth 
(Schneidermann). Brohm (1973) uses generic dominance, 
as suggested by Mclntyre and Be'(1967) and used by Smith 
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(1969), for the detection of past relative temperature 
changes. Brohm also suggests a relationship between 
magnetic field intensity and coccolith abundance. 

Schneidermann gives a useful review of CaC03 dis
solution in oceanic waters and relates the phenomenon to 
both temperature and depth. Using data gained from the 
modern oceans, he proposes a five-fold subdivision of the 
depth spectrum based on the stage to which re-solution of 
the carbonate elements has proceeded. This is primarily 
useful for subdividing the carbonate compensation zone 
and for recognizing the relationships of ancient deposits to 
past compensation levels. This relates mainly to the lower 
slope and rise areas of basin margins, which, however, are 
otherwise difficult to divide. 

PROBABILITY-BASED STATISTICAL 
APPROACHES TO STRATIGRAPHIC 
ANALYSIS 

The two Paleogene papers also illustrate the latest ap
proaches to digital analyses of multiple assemblage data 
for stratigraphic purposes. Hay and Steinmetz use 
probabilistic analysis to determine maximum and op
timum biostratigraphic subdivision of the sections of a 
single region. Worsley, et al. use a similar approach, for 
selected species from Oligocene strata worldwide, to test 
their reliability for intercontinental correlations and to 
detect latitudinal effects on both the biostratigraphic 
resolution and reliability of the improved zonal scheme. 
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