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REVISION OF THE STRATIGRAPHIC SIGNIFICANCE 
OF THE OLIGOCENE-MIOCENE "LETTER-STAGES" 

R E V I S I O N  D E  LA S I G N I F I C A T I O N  S T R A T I G R A P H I Q U E  
DES ~ ETAGES-LETTRES ~ DE L ' O L I G O C E N E - M I O C E N E  

by MarceHe K. BOUDAGHER-FADEL* and Fred T. BANNER* 

A B S T R A C T .  - -  A new correlation is proposed between the "Letter Stages" of the Far East, the Planktonic Forarniniferal Zones of the 
Oligocene-Miocene and the European Stages. Constructive criticisms are invited. 

RI~SUMI~. - Une nouvelle corr6lation est propos6e entre les << 6tages-lettres ~> de l'Extr~me-Orient, les Foraminif~res Planktoniques 
Zones de l'Oligocbne-Mioc~ne et des 6rages Europ6ens. Des critiques constructives sont sugger~es. 
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INTRODUCTION 

The "Let ter  Stages" were divisions of Ter t i a ry  
Geological time devised by the micropalaeontologists  
of the Nether lands  East Indies.  These "Stages" were 
really assemblage Zones of larger foraminifera  which 
formed a sequence which was labelled Ta (the oldest) 
to Th  (the youngest). This ra the r  b road  classification 
was improved by dividing cer ta in  stages into num-  
bered par ts  corresponding to the ranges of species 
or to the occurrence of par t i cu la r  generic assembla- 
ges. The Letter  Classification was erected because of 
difficulties encountered  when the convent ional  stage 
terminology of Europe  was applied to successions in  
the Fa r  East.  The difficulties arose because the mol- 
luscan and  foraminifera l  faunas  were different in  the 
two regions, although there were enough similarities 
between the faunas  for b road  correla t ion to be pos- 
sible. Originally,  there were only six "Letter  Stages" 

(van der Vlerk and  Umbgrove 1927) bu t  these were 
la ter  increased to eight (Leupold and  Van der  Vlerk,  
1931). Although many modifications of the sequence 
were at tempted,  many  of the addi t ional  subdivisions 
which were proposed were found  to be based on 
biofacies and  not  on t rue evolut ionary  sequences. As 
the d is t r ibut ion  of Larger Foramin i fe ra  is inf luenced 
by facies to the same extent  as other mar ine  inver-  
tebrates ,  workers such as Leupold and  van  der Vlerk 
(1931) and  Rut ten  (1947) produced  their  own ver- 
sions of the Letter  Classification by recognising stage 
faunas  from main  areas and  sections. These stages 
were discussed by Adams (1970, 1984), who based 
his reconsiderat ions  p r imar i ly  upon  the microfossil 
successions which he had seen in  Borneo,  with ad- 
di t ional  notes on other workers '  publ ished records 
from the Middle and  F a r  East ,  from I r a n  to the 
Pacific islands. Matsumaru  (1996) has revised in 
detail  the larger foraminifera  of the Palaeogene in 
Japenese I s l ands ;  his youngest assemblage (assem- 
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blage 5) is correctly identified by him as being of 
Late Oligocene (early "Te Stage"). This paper  at- 
tempts to reconsider the foraminiferal biostratigra- 
phy of the late "Te"  to "Tf3 Letter Stages", and 
supplements Matsumaru 's  work. 

We have adopted much of Adams'  work (op. cit.) 
with many modifications, including those by Wonders 
and Adams (1991). Others involve much unpublished 
material  originally compiled by Wonders and Ban- 
ner,  together with the elaborate correlations of the 
planktonic foraminiferal Zones of Banner and Blow 
(1965) and Blow (1969) at tempted by Berggreu et al. 
(1995); these themselves have required some revi- 
sions. We have also included the data obtained by 
us, but as yet unpublished, from northeast Borneo, 
as well as from Sumatra and adjacent islands, the 
Middle East (Cyprus, Banner  et al., in press, and 
Lebanon, BouDagher-Fadel and Noujaim Clark, in 
press) and Melanesia (principally Papua  New Gui- 
nea). Much of this remains unpublished as the work 
was done for commercial petroleum exploration. 
These data have added to the knowledge of the 
distribution in the Te and Tf  Stages of many taxa 
on a broad geographic scale so that our regional 
biostratigraphic knowledge is not simply that which 
would have been provided by data from a small 
region. For example, Heterostegina (Vlerkina) bor- 
n e e n s i s  VAN DER VLERK may be restricted in Mela- 
nesia to the lower par t  of the Te interval, but 
evidence from Borneo has showed that it ranges 
throughout the Te interval in the eastern region as 
a whole (BouDagher-Fadel et al., in press). The 
generalised information given by AGIP biostratigra- 
phers (D. Sartorio and S. Venturini, edts.) on the 
larger foraminifera have also been taken into ac- 
count. 

All the Planktonic Foraminiferal  Zones arc sum- 
marised by Kennett  and Srinivasan (1983). 

An early attempt to display the ranges of the 
larger foraminifera taxa in relation to the "Letter 
Stages" alone was given by Eames et al., 1962, 
p. 14). Later,  the Planktonic Foraminifera Zones 
were defined and enumerated (Banner and Blow, 
1965, Blow, 1959) and they can now he correlated 
with the "Letter Stages" and shown here. The larger 
foraminifera which characterise the Oligocene-Mio- 
ccne belong to taxa which are either very rare or 
not present at all in the Oligocene-Miocene of western 
and central Europe where the stages have their stra- 
totypes. However, by correlating with the planktonic 
zonation we are now able to correlate the planktonic 
foraminifera stages with the geostratigraphic stages 
of western Europe. 

S T R A T I G R A P H I C  F R A M E W O R K  

The framework of the biostratigraphy is outlined 
in figure 1. Here the planktonic foraminiferal zones 
are enumerated and many are explained by the ran-  
ges of key taxa. These are derived from many pub- 
lications, including Blow (1956), Blow and Banner  
(1962, 1966), Banner and Blow (1967), etc., many 
of which have been accurately summarised by Ken- 
nett and Srinivasan (1983) and by several authors 
in Bolli, Saunders and Perch-Nielson (1985). Refer- 
ence can be made to these. Also on figure 1 are many 
of the larger foraminifera taxa which are known 
internationally ; these show how "Letter  Stages" may 
be recognised, so these are also drawn out in se- 
quence. 

The last true Nummulites spp. became extinct at 
the top of the Td "Stage" with Nummulites fichteli 
MICHELOTTI (1841) from the upper  Early Oligocene 
of Italy. Contrary to the opinions of S. Cole (in 
Loeblich and Tappan,  1964) and Loeblich and Tap-  
pan (1988), Nummulites can be distinguished from 
Operculinella. Eames et al. (1962) illustrated a sim- 
ple Nummulites v a s c u s  JOLY and LEYMERIE (plate 1, 
figures A, B) to compare with Operculineila cumingii 
(CARPENTER) (Paleonummulites, nomen oblitum, 
plate 1, figures C, E). The strong dimorphism seen 
between microspheric and megalospheric forms of 
Oligocene specimens of Nummulites is never seen in 
Operculinella (where the microspheric and megalos- 
pheric generations are externally identical), the pre- 
sence of trabeculae in Nummulites and their absence 
from Operculinella, but, most importantly,  the 
diameter of the megalospheric protoconch of Num- 
mulites (in both simple and complex forms) is much 
greater than the diameter of the megalospheric pro- 
toconeh of OperculineUa. Operculinella (e.g. Oper- 
culinella cumingii) persists to the Holocene but the 
large protoconch of true Nummulites does not occur 
above the Early Oligocene. The Nummulites is un- 
known in the Americas. The extinction of Nummu- 
lites can be correlated with the end of the Rupelian 
and planktonic zones P17-P19. 

The possible ancestor of the Ohgocene Eulepidina 
is traced by Matsumaru (1996) to the Eocene genus 
Orbitoclypeus SILVESTRI. Eulepidina H. DOUVILLE 
(sensu BouDagher-Fadel and Banner,  in press), Spi- 
roclypeus H. DOUVILLI~ (sensu Banner and Hodgkin- 
son, 1991) and Tansinhokella (sensu Banner and 
Hodgkinson, 1991) range up from the Td to the top 
of the Te. This can be elaborated by evolutionary 
sequences such as that of Austrotrillina PARR (sensu 
Adams, 1968). 



LATE o..ooc~.~ I ~ , o c ~ . ~ l  ~ , o o . ~ , o c ~  I ~ , o ~  I ~ 

CHATTIAN 

spp. 

LANGHIAN SERRAVALLIAN I TORTONIAN I MESSINIAN I S T A G E  

Praeorbulina 
~, O lrbulina 

Globorotalia 

~ ; z 7 z z z z PLANKTONIC 

ZONES 

r~araglobototalia lenguaensis 

~nd~a Paragloborotalia oaralen•ua, ensis 
GL tumida s.s. 

Globorotalia plesiotumida" 

~hero .cuta I~ ~ .  tum}da 

G~borotalia praefohsi t 
• Globorotalia fohsi 

! w "  

SohaeroidinelloDsi.,; subdehiscens 

&py~a:::L~°~kella 

Flosculinella reichefi l l '  
Pseudotaberina 
malabarica 

I 
Alveolinella praequoyi 

Alveolinella quoyi 

Austrotnllina striata 

Marginopora vertebralis 

Austrotrillina asmariensis 

Miogypsinella spp. 

Miogypsinoides spp. 

LeDidocvclina 

Miogypsina spp. 

Nephro/epidina ) spp, 

Miolepidocyclina spp. 

9) 
¢2 ~:¢ 
%- ,  



96 OLIGOCENE-MIOCENE "LETTER-STAGES" 

The evolutionary sequence of Austrotrillina spe- 
cies shown here (Fig. 1) and described by Adams 
(1984) has its origin apparent ly  throughout Tethys. 
Different taxa became extinct at different times in 
different places (Adams, 1984). One excellent section 
photographed by Matsumaru (1996, pl. 84) from the 
Early "Te Stage" has broad  alveoles in a single series 
and it is referable to Alveolina striata TODD and 
POST, not A. howcheni (SCHLUMBERGER) a s  identi- 
fied by Matsnmaru (op. cir.). 

The evolution of Miogypsinella HANZAWA, in the 
Lower Te, its descendant Miogypsinoides YABE and 
HANZAWA in the Upper  Te-Lower Tf l  and then by 
the true Miogypsina SACCO are well known through 
the evolutionary studies of Tan Sin Hok (1936, 1937), 
Drooger (1952, 1963) and Raju (1974). Adams (1984) 
considered all records known to him of the latest 
occurrences of Miogypsina. He found evidence for 
the persistence of Miogypsina up into the equivalent 
of Planktonic Foraminiferal  Zone N9 to be accept- 
able, but that younger stratigraphic occurrences 
were doubtful. Our investigations (especially in Pa-  
pua New Guinea) have shown us that true Miogyp- 
sina persists to the top of Tf2 "Letter Stage", the 
equivalent of Zone Nl l -N12,  and this confirms to us 
that many of the records doubted by Adams (1984) 
were in fact correct. We admit that occurrences of 
Miogypsina spp. become much less frequent after 
Tf l  "Letter Stage" but the late Tf2 records cannot 
be dismissed. Matsumaru (1996, figl 23 and 24) dealt 
with the earliest biostratigraphic occurrences of the 
Miogypsinidae which he believed occurred in the 
earliest Te "Letter  Stage" (Chattian, Late Oligocene). 
He illustrated the evolution of Miogypsinella from 
Neorotalia (called "Pararotalia") via the appearance 
of Neorotalia-like specimens with very few peripheral  
chamberlets. These were named Paleomiogypsina 
and BonineUa by Matsumaru (1996). We have not 
yet observed good specimens of these two genera but, 
nevertheless, we agree that Miogypsinella evolved 
from Neorotalia near the beginning of the lower Te 
"Letter  Stage". One axially-sectioned specimen has 
been found by us which could be Paleomiogypsina 
b o n i n e n s i s  MATSUMARU,  and is illustrated in (Bou- 
Dagher-Fadel et al., in press). Alveolinella quoyi 
( d ' O R B I G N Y )  a r o s e  from its ancestral A. praequoyi 
WONDERS and ADAMS, 1991, referred by previous 
authors to A. fennemai CHECCIA-RISPOLI ,  a s  noted 
by Adams, 1970, at the base of the Tf3, which we 
can correlate with the horizon of extinction of Ka- 
tacycloclypeus (TAN), and the base of Zone N13, Late 
Serravallian. At this same horizon, Marginopora 
vertebralis BLAINVILLE, a r o s e  from its ancestor, Am- 
phisorus EHRENBERG.  Both of these species range up 
into the Holocene, but the end of Tf3 is marked by 

the extinction of Lepidocyclina (Nephrolepidina) ap- 
proximately at the end of the Serravallian, the end 
of the Middle Miocene. The succeeding "Letter  Sta- 
ges" Tg and Th were based upon mollusks and smal- 
ler foraminifera and are beyond the scope of this 
paper.  

This paper  is published in order to draw the 
attention of concerned biostratigraphers to the work 
in progress and encourage them to forward to the 
authors constructive comments on its possible modi- 
fication. 
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