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Appendix I:

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

Josep SerraKiel, Lukas Hoflinger, Esmeralda Cous, Katica Drobne, Carles Ferrandez,
Anil Kumar Jouhri, Gysrgy Less, Rajke Pavlovee, Johannes Pignatti, Josep Maria Samsé, Hons Schaub,
Ergument Sirel, Amin Strougo, Yvette Tambareau, Josep Tosquello & Elsna Zakrevskayo

The Shallow Benthic foraminifercl biozones
(SBZ) presenied here are, in port, the resulls of the
IGCP Frojects No. 286 Farly Polesgene Benthos,
and No 393 Neritic Events af the Middle.Upper
Eocene boundory, and have been published in o
previous paper (Serra-Kiel et al., 1998 Bull. See.
Géel. Fr, vol. 149, no. 2)

These SBZ biozones cover the Poleccane and
Eocene fime span from the eostern shores of the
Aflantic (Poris ond Pyrenean basins to the centrol
port of the Tethys (Indic). Basicolly, they are derived
from species ranges observed in many lihostrarigraphic
sections in the Pyrenean reolm, Swiss and Austrian
Alps [Schiieren and Gurnigelflysch, various sequences
in the Hebefic units), Northern lialy [Verona, Vicenza},
Adriatic and Gargano plafforms, Crimean Peninsula,
Hoymena Bosin (Central Anotolia), Nammal Gerge
{Pakiston] ond Therria {India]

The SBZ foraminiferal biozonation 1s the cut-
come of o revision of the clossical biszenetion
based on Paleocens-Eocens alveolinids, Assiling
and Nummulites, estoblished in the eorly 1960's
by lukos Hoftingar and posteriorly updoted by
Haons Schoub, Lukas Hottinger, and Katica Drobne:
Their typelogicallydefined biczones, which are in
principle oppelzones, are compasite [or concurrent:

and their ties with the strolofypes of sevaral
Palecgene stoges, these typologically-defined
biozones proved to be quite stoble. Various corre
lations allowed them to be linked o stendard
zonotions bosed on planktic microfossils, Moreaver,
becouse thess biozones are in fact oppelzones,
they are not simple biostrotigraphic zones, but
possess chronostratigrophic volue

In addition to nummulitds and alveolinids, in
the last decodes much Interest hos focused on the
taxonomy end brostratigraphy of other Palecgens
lorger foreminifera from vorious neritic facies
ameng which ars erthophragminiform, rotoliiform,
larger miliclid, ond cenical and disceidal aggluti
noted species.

In the light of the impressive body of evidence
on the Poleogene larger foraminilera, it sesmed fo
proceed feasible ana step further in their biozona.
tion, through o critical survey of their first and lost
occurrences in various neo-Tethyan basins. The
present attempt fully incarporates the past fwenty
years of ressarch into its methodelogy. Eoch SBZ
biozone correspends 1 the Total Range Zons of
some larger faraminifers faxo, and is defined using
integrated evidence on multiple first appsorances
[FA's] ond last occurrences (LOs] of taxa fram all

range| zenes, based on faunal bl of
both concurring and mutually exclusive species
tram key-locolities and key-levels, sach ot which
occupies a delinitive chronostrotigraphic pesition.
In the resulting discrete biozonation, these biozones
are nen<cenfiguous, separated by intervals and not
by boundaries; the keylocality ossemblages repre-
sent the centrol point of eoch biozone. They must
reflect objective, repeatedly chserved braoks in
tauncl assemblages since many deposits rich in
largar forominifera ere often formed in g transgres
sive confext and ore seporated by relotively long
sedimentory hiatuses. Due to their integraled nature

ble neritic pale ts, carreloted to
magnetostratigraphy, which are in furn correlated
to standard planktic microtossil biozonations, This
correlation is based on data from the authors and
from the literature, and is susceptible to be modified
os new deto will be ovailable

This chart comresponds fo the correlation of the
SBZ with the Poleocene-Eocene Time Scale elobo-
rated by Berggren, Keni, Swisher ond Aubry {1995,
SEPM Spec. Pub., 54], including the llerdian ond
Cuision stages, and the Spon Time Boundary for
the Paleocene-Eocene boundary accarding 1o
Molino ef ol [1992: Rev. Micropal., 35)
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SBZ 1  (Danion] Defined by the biostratigraphic range o lafitteina bibansis and Bangianc honseni.
The lower boundary corresponds to the CretaceousTertiary boundary.

SBZ 2  (Selandian] Defined by the biostratigrophic range of: Miscalianso globularis, Ornetonanion
minutus, Parclockhartia ecs and lockhoriie ckber.

SBZ 3 [Early Thanetian) Defined by the biostratigraphic range of. Glomalveslina primaava, Perilocufing
stevenica, Coskinon rajkoe, Follotello alavensis, Cribrobuliming carniclica, Vonio anatolica,

tiscallonsn yvettas, Pseudomiscellonea primifiva, Ranikothalia bermudezi. Nommoliies habert
and Discocycling seunesi.

SBZ 4 (late Thonetian) Defined by the biostratigraphic rangs of: Glamalvecling levis, Hettingering
lukasi, Miscellansa meandring, D i is, Diclyskathing simplex, Nummulites
colori, Assilina azilensis and Ass. yvetioe.

SBZ5 (Early llerdion 1) Defined by the biostratigraphic range of: Orbitoliles gracilis, Daviesina
fenuis, Alvecling viedenburgi. A. it flona, A. , A. vorians,
Nummulites gomardansis, Assifina dondotice and Ass. priseo

SBZ &  (Eorly llerdion 2) Defined by the biostratigrophic range of. Aheolina sllipsoidalis, A. daniensis,
A. posticillaia, A, solido ond Nummulites minervensis

SBZ 7  (Middle llerdian 1) Definad by the biosiratigrophic range of: Ahwcling mousseulansis, 4 subpy
rinaica, A. dedolia, A. lkoxa, Nummlies robushformis, N. carcosonensis, N, preecursor, N, obloficus,
Assiling arenensis and Crbitockpeus schopeni neumonnae

SBZ & |Middle llerdian 2} Defined by the biostrotigraphic range ok Alveoling corbarica, 4. recondia,
A. brossice, Nummulites exilis, N. efocicus, N, globulus nonus, N. globulus lotios, Assilina
leymeriei and Ass. conalitero.

SBZ ¢ (lote llerdian] Defined by the biostrotigraphic range of. Ahechine frempine, A. citres, A. polal:
hiensis, Nummuiites involutus, Assilina adricnensis and Ass pomeroli

SBZ 10 (Eorly Cuision) Defined by the biosirotigrophic rongs of: Alveolina schwageri, A. indicctrix,
A. conovorli, A. haymanensis, A. cosinensis cosinensis, A. minuto, Nummulites plenulous,
N equitonieus, N. burdigalensis burdigalensis, N. subramondi thalmanni, N. rofularius,
N. pavioveci, N. subdisions, Assilina plano, Ass. plocentulo, Ass. aspensis, Ass. karreri, Ass.
escheri and Discocycling erchioei archisei

SBZ 11 {Middle Cuisian) Defined by tha hiostratigraphic range of: Ahesling deinallii, A off conavarii,
A, histrice hisirico, A. decastrof, A. cramoe, i igotus, N. burdigolensi:
centabricus, N. kopellosi, N. escheri, N. nifidus, N, archioei, Assilina loxispira and Discocycling
fortisi simfaropolensis.

SBZ 12 (lote Cuision) Defined by the biosfrm\'gm‘fhic range of: Alvecling vivlee, 4. rokoveci, A. ozza-
volli, A. cuspidata, Nummulites manfredi, N. angularis, N compasinus, N. quasiloevigalus,
N. formasus, N. coupennensis, Assilfina meior ond Ass, covillieri.

SBZ 13 {(Eorly Lutetian] Defined by the biostratigraghic range of: Alveoling stipes, A. callosa,
A. cayrosi, A. holtingeri, Nummulites laevigatus, N. obesus, N. vernsuili, N. uranensis,
N. lehosri, N. massincs, Assiling parve, Ass. lenuimerginoia, Ass., prosspira and Ass. spire
abrardk

SBZ 14 (Middle Lutetion 1) Defined by the biostrafigraphic rangs of: Alveolina mupieri, Nummulites
benshamensis, N. gratus, N. asparmontis, N. hilerionis, N. stephani, N. boussac and Assiling
spira spirg

SBZ 15 (Middla Lutetion 2} Defined by the biostraligraphic range of- Alveolina prorrects, Nummuites
sordensis, N, crassus, N. millecoput, N. tovertstensis, N. crusafonti and Orbifoclypeus douvillsi
chudaoui,

SBZ 16 |late Lutetian) Defined by the bicstratigraphic range of: Nummulites herbi, N, deshoyesi,
N. proepuschi, N. aturicus, N. carpenter/, N. puigsecensis, Assiling gigonteo ond Discocyclina
puicro balalonics

SBZ 17 (Early Bartonian) Defined by the biostratigraphic range of. Alvacling elongota, A. frogilis,
A Husitormis, Nummulites brongaiart, N. perforatus, N. hottingeri, N. puschi, N. biarritzensis,
N. lyelii and Diseocycline pufera boconica.

SBZ 18 (lote Bortonion| Defined by the biostratigrophic range of. Nummulites biedoi, N, cyrenaicus,
N. vicaryi and N. boulangeri.

SBZ 19 (Eorly Priabonian| Defined by the b igraphic range of: Nummulites fabicnii, N. garnier
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