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Appendix I:

Tethyan Paleocene-Eocene Larger Foraminifera Biostratigraphy:
Shallow Benthic Zones (SBZ)
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Tethyan Paleocene-Eocene Larger
Foraminifera Biostratigraphy:
Shallow Benthic Zones

Josep Serro-Kiel, Lukas Hottinger, Esmercldo Cous, Kafica Drobne, Carles Ferraindez,
Anil Kumar Jouhri, Gyérgy Lass, Rajke Pavlovee, Johannes Pignati, Josep Maria Samsé, Hans Schaub,
Ergument Sirel, Amin Strougo, Yvstie Tamboreou, Josep Tosquello & Elena Zakrevskaye

The Shallow Benthic foraminiferal biozones
[SBZ) presented hers are, in gort, the resulls of the
IGCP Projects No. 286 Early Poleogene Benthos,
and No 393 Necitic Events at the Middle-Upper
Eocene boundary, and have been published in o
previous paper (Serro-Kiel ef i, 1998 Bull, See
Geel. Fr., vol. 149, neo. 2}

These SBZ biezonas cover the Poleccene and
Eocene time span from the eastern sheres of the
Atlantic [Paris ond Pyrenean basins) to the central
part of the Tethys (India). Basically, they ore derived
from species ranges observed in mony ihostraligraphic
sections in the Pyrenean realm, Swiss and Austrian
Alps {Schlieren and Gurnigellysch, various sequences
in the Hehvatic unifs), Northern lialy (Verona, Vicenza},
Adriatic and Gargano plafforms, Crimean Peninsula,
Haymena Besin (Central Anotolia), Mammal Gorge
(Pakiston] and Therria {India)

The SBZ foraminiferal biozonation 15 the out-
come of o revision of the clossical biszonation
based on Palsocene-Eacene alveolinids, Assiling
and Nummulites, established in the eorly 1960's
by lukas Hottinger and posteriorly updated by
Hons Schauk, Lukas Hottinger, and Ketica Drobne
Their typologicallydefined biozones, which are in
principle oppelzones, are composite [or concurrent:
range] zenes, based an founal assembloges of
both concurring and mutually exclusive species
trom key-localities and key-levels, soch of which
oeccupies o definilive chrenastratigraphic position,
In the resulting discrete biozonation, these biozones
are non<onfiguous, separated by intervals and not
by boundaries; the keylocality assembloges repre-
sent the central point of eoch biozone. They must
reflect objeciive, repeatedly observed brecks in
tauncl assembloges since many deposits rich in
lorger forominifera ere oftén formed in o transgres.
sive conlext and are separoted by relatively long
sedimentary hiatuses. Due to their integrated noture

and their ties with the stralolypes of several
Paleogene stoges, thess typologically-defined
biozones proved 1o be quite stoble. Various corre-
lations allowed them to be linked to standard
zonotions based on plankiic microfossils, Morecver,
becouse these biozones ors in foct oppelzones,
they are not simpls biostratigraphic zenes, but
possess chronostratigrophic value

In addition to nummulinds and alveolinids, in
the last decades much interest has focused en the
taxonomy and biostratigraphy of other Palecgens
larger forominifera from various neritic focies,
amang which are orthophrogminiform, roteliiform,
larger miliohid, ond conical and disceidal aggluti
nated species.

In the light of the impressive body of evidence
on the Polecgene larger foraminifers, it seemed to
proceed feasible one step further in their biczena.
tion, through o critical survey of their first ond last
occurrences in various necTethyon bosins. The
present atempt fully incorporates the past twenty
years of ressarch Info its methodology. Eoch SBZ
biozone corresponds to the Total Range Zons of
some larger foraminifera toxe, ond is defined vsing
integrated evidence on multiple first appecrances
[FA’s) and last accurrences [LO's| of faxa from all
available neritic palecenvironments, correlated o
magnetestratigraphy, which are in turn correlated
to standard planktic microtossil biozonations, This
correlation is bosed on data from the authors and
from the literature, and is susceptible to be modified
os new dato will be ovailoble

This chart corresponds 1o the correlation of the
SBZ with the Poleocene-focene Time Scale elabo-
roked by Berggren, Keni, Swisher and Aubry (1995
SEPM Spec. Pub., 54}, including the llerdion and
Cuisian stages, and the Spen Time Boundary for
the Paleocene-Eocene boundary according to
Moline ef of. (1992: Rev. Micropal., 35}
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' [Danian) Defined by the biostratigraphic range of: Laffitteine bibensis and Bangiane henseni.

The lowsr boundary cerresponds to the Cretaceous-Terfiory boundary.

(Selandicn) Defined by the biostratigraphic range of: Misceliones globularis, Ornatononion

minutus, Parclockhartia eos and lockhertia akbor.

{Early Thenetian) Defined by the biestrofigraphic renge of: Glomalvesiing primosve, Perilsculing

slovenico, Coskinon rojkae, Falioello alovensis, Cribrobuliming camiclica, Vania anatslica,

Miscell yveitoe, Psevdomiscelionea primitiva, Ranikotholia bermudezi, Nummalites heberti

ond Discocycling seunesi.

[Late Thanetian) Dehined by the biostratigraphic rangs ot Glomalvecling levis, Hottingerino

iukasi, Miscellanen meandrina, Daviesing gorumnansis, Dictyokathina simplex, Nummulites

caleri, Assifing azilensis and Ass. yvetige.

[Early llerdian 1) Defined by the biostratigraphic range of: Orbitolites grocilis, Daviesine

tenuis, Alvecling vredenburgi, A. avellono avellons, A. aromoeo oramaes, A, verions

Nummulites gemardansis, Assiling dondofice and Ass. prisco.

Eorly llerdian 2) Defined by the biostratigraphic range of: Alvealing sllipsoidalis, 4. danjensis,

A, pasticiliaia, A, solido and Nummulites minervepsis.

(Middle llerdian 1] Definad by the hiostratigrophic rnge of Alsoling mousseulansis, A subpy-

rngice, A. dedolia, A, loxa, Nummulites robustiformis, N corcosonensis, N, proecursor, N, ohlaticus

Assifine crenensis ond Orbitaclypeus schopeni neumonnae.

{Middle llerdian 2} Defined by the biostratigraphic range af: Alveoline corborica, A, recondita,

A. brossico, Nummulies exilis, N. ofocicus, N, glebulus nanus, N, globulus lotior, Assiling

leymeriei and Ass. conalifero.

{Late llerdian} Defined by the biostratigraphic range of. Aleofine trampinc, A. citrea, A. polol-

hensis, Nummulites involutus, Assiling odricnansis and Ass pomerolf

[Early Cuisian) Defined by the biostratigraphic ronge of: Avealina schwageri, A. indicolrix,

A. conovorll, A, haymanensis, A cosinensis cosinensis, 4. minuta, Nummulites plonuiatus,

N. aquitanicus, N. burdigaiensis burdigolensis, N. subromendi thalmanni, N. rofularius,

N. pevioveci, N. subdistans, Assilina plone, Ass. placentulo, Ass. aspansis, Ass. kerreri, Ass,

escher and Discocycling erchiasi orchice)

{Middle Cuisian) Defined by the biostratigrophic rangs of Aheoling duinslli. & off conoverii

A. histrice hisinico, A. decastroi, A. cramoe, Nummulites praeleevigatus, N burdigolensis

cantabricus, N. kopellosi, N. escher, N nitidus, N archicgi, Assiling loxispira ond Discocyelina

fortisf simferopolensis.

[Late Cuision] Defined by the biostratigraphic range of Alveoline visies, 4. rakoveci, A ozze-

rali, A. cuspidata, Nummulites manfredi, N. angufaris, N compasious, N, quesilaevigotus

N. formosus, N. caupennensis, Assifina major and Ass. cuvillisr

{Eorly Lutetian) Definsd by the bicstratigraphic ronge of: Aleoling stipes, A. cafloso,

A. cayrosi, A hottingeri, Nummulites loevigatus, N. obesus, N. vernsuili, N. uranensis,

N, Ishasr, M. messinoa, Assiling poarve, Ass. lenuimargineio, Ass, prosspira and Ass. spire

obrard

{Middle Lutetion 1) Defiried by the biostratigraphic range of: Alveoling munieri, Nummulites

: > bensharnansis, N. gratus, N, aspermonlis, N hilarianis, N. stephoni, N. boussaci and Assifing

a ' = spira spira

s SBZ 15 [Middle Lutetion 2} Defined by the biostratigraphic range of Alveolina prorrecto, Nummulites

NP < sordansis, N, crassus, N. millecoput, N tovarfefensis, IN. crusafonti ond Orbitoclypeus douvvillei

chudsoui.

SBZ 16 [lote lutetion) Defined by the bicstratigraphic range of: Nummulites herbi, N, deshoyesi,

c 2 = N. pragpuschi, N. aturicus, N. carpentsri, N. puigsecensis, Assifing gigantes ond Discocycling

e - pulcra balatonica

[Early Bartonian] Defined by the biestratigrophic range of. Alveclina elongafo, A. frogilis,

A, husitormis, Nummulites brongniart, N. perforatus, N. hotlingeri, N. puschi, N. biarrifzensis,

N. lyelli and Discocycline pulcra baconica.

SBZ 18 (late Bortonion| Defined by the biostratigraphic range of. Nummulites biedai, N, cyrenaicus,

b = N. vicoryi and N. boulangeri.

NP 2 SBZ 19 {Eorly Pricbonian) Defined by the biostratigrophic range of: Nummulites fobianii, N. gornieri

7 > : gornieri, N. cunialensis, Discocyciine pratti minor and Asterscyciine alficostate donubica.
a NP1 o [Late Pricbonian] Defined by the biostrotigraphic range of. Nummulites refiatus, N. garnieri
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