The Gelasian GSSP approved by ICS and ratified by TUGS!

In the following pages, we reproduce the formal submission of the proposal of the Gelasian
GSSP to the ICS, after the approval by SNS.

The submission include the formal recommendation of SNS to ICS, the results of the postal
ballot within SNS, the letters of those SNS members (Antunes, Benson, Martinell, Martinotti, Suc
and Zachariasse) who did not approve it and the related, detailed, answers by the proponents (Rio,
Sprovieri, and Di Stefano).

The Gelasian GSSP has been very recently approved by ICS and ratified by TUGS and thus

constitutes one of the most important achievements of our subcommission in the last few years!
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INTERNATIONAL UNION OF GEOLOGICAL SCIENCES

INTERNATIONAL COMMISSION ON STRATIGRAPHY

SUBCOMMISSION ON NEOGENE STRATIGRAPHY SNS

Chairman: Maria B. Cita: Department of Earth Sciences, University of Milano, Via Mangiagalli 34, 1-20133 MILANO, ITALY
Phone: 39-2-23698249; Fax: 39-2-70638261

Secretary: Janos Halmal: Hungarian Geological Institute, XIV, Népstadion Ut 14, POB 106, H -1442 BUDAPEST, HUNGARY
Phone: 1-2511768; Fax: 1-2510703; Telex: 1- 225220 mafi h

Vice-Chairman: F. Steininger: Institut fur Palaeontologie der Universistaet Wien, Universitaetstr. 7/11, A-1010 WIEN, AUSTRIA
Phone: 222-40103 (ext. 2497); Fax: 222-4020533

March 29, 1996

Professor O. Michelsen
Secretary General, ICS
Department of Earth Science
Aarhus University
DK-8000, Aarhus C
Denmark

Dear Professor Michelsen,

this is the formal submission of the recommendation of the Subcommission on Neogene
Stratigraphy (SNS) to the International Commission on Stratigraphy for the definition of the
Gelasian, a new stage proposed as the third uppermost part of the Pliocene Series:

The base of the Gelasian stage is defined at the base of the marly stratum
overlying the prominent sapropelic Nicola Bed, correlative to precessional
cycle 250, in the Monte San Nicola section, near the town of Gela, Southern
Sicily, Italy.

The newly proposed stage appears to be recognizable on global scale by means of various
correlation tools (bio-, magneto-, astrocyclo-, climatostratigraphy) in both continental and
marine realms.

Technical information requested by current ICS guidelines for establishing GSSP are provided
in the enclosed paper by Rio, Sprovieri and Di Stefano (1994), which has widely circulated
among the scientific community. The Gelasian Stage has met with a wide approval and it is



already being used in practical stratigraphic work in Italy and elsewhere (e. g. Beu, 1995,
Pliocene Limestones and their Scallops, Monograph 10 of the Institute of Geological and
Nuclear Sciences Ltd., Lower Hutt, New Zealand; Curry, Shackleton, Richter, et al., Proc. of
ODP Initial Reports, Vol. 154, 1995) and it has been incorporated in the recently proposed
Cenozoic Time Scale of Berggren et al. (in the SEPM Special Publication # 54, 1995) and also
in Berggren, Hilgen er al. (GSA Bulletin, 1995).

Please find enclosed 25 copies of this cover letter and reprints of the paper by Rio et al (1994)
for distribution to the Full Commission, ICS.

The proposal of the Gelasian stage passed by a wide majority in the SNS as reported in Table
1. Doctors Antunes, Benson, Martinell, Martinotti, Suc and Zachariasse have voted against the
introduction of the Gelasian Stage on the base of various motivations which are reported in
Appendix 1 together with the reply of Rio, Sprovieri and Di Stefano.

—

Respectfully Submitted / P

[y g P Yy e I
Maria Bianca Cita

Chair of the Subcommission of the Neogene Stratigraphy
Department of Earth Science

University of Milano

Via Mangiagalli 34

20133 MILANO

(Ttaly)
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TABLE 1

Voting member

favor

no vote

against

Cita, M.B. (chair)

Alekseev, M.N.

Alvinerie, J.

Antunes, M.T.

Aubry, M.P.

Barron, J.

Benson, R.H.

Berggren, W A,

Civis, J.

Gelati, R.

Gladenkov, J.

Hinsch, W.

laccarino, S.M.

Ingle, J.

Jenkins, D.G.

Kennett, J.P.

Kent, D.V.

Kovac, M.

Magné, J.

Martinell, J.

Martinotti, G.

Meyer, K.J.

Padron, V.

Pinxian, Wang

Rio, D.

Semenenko, V.N.

Steininger, F.F.

Suc, J.P.

Tsuchi, R,

Zachariasse, J.W.

51




THE WORLD STANDS 0ON THREE FOUNDAT IOMNG .
O STUDY, ONM SERVICE AMD 0N BENEWILEMNCE.
(Ethics of the Fathers=, 1., )

Frof. Maria Bianca Cita

Mipartimento di Scisnze della T
Vis Manmgiagalli ] My raefarenca:
QO1ZF Milanmo Jarusalemn, 9

ITALTA

™

A & Your reference:

Dear Maria Bianca,

It

1t ds unpleasant for me indesed tn opeose the of well known ang
areatly appreciated scisntists regarding a Gelasian sta This t=
carticularly true after their accurate work. I personally know Spraviecs:
he advissd me several times, always =howling remar
from the staffs of Ruggier

S0
genlogical sciences.,

—

2le acouras =Yt

1, My most appraeciated teaschor i

Hex 13 Al

But asz a pragmatic biostratigea
slraeady accephed hterms which ralal

sher, 1 often

= Lo inher

probolem of using
vals that lack clear m
trostratigraphic-svaents at boundaries, and theredfors hamper long-dizstancsa
correlations. This would also be the of Galasian,

Mo doubt that chronostr

. ) hy diffars fram Diostratigraphy, stac
from Diozonas. But my pragm:

approach to the matter is as follows:
# naw stratigraphic term is szuperfluows, i anly 1f can be approsimately

usad as one undesrstand from Ri Tt. Faleontol. Strat., v. 100, n. 1y p.
115 and 1192120, 1994, The =

ratigraphic terminology iz alre
cumbo2rsome @nough,

+ <

Ut
i
it

It amsz alz0 proper waiting the 14th ITNQUA Cormgre

for bebthter learning on the Flio-Flaeistocsne bhowndary.

ot Lhis dSugust,

Zincerely vyours,

Guidn Menahem Martinotti

Declagical Survey of lIsrasl
30, Malkhe Israel Street at home:

FZO01 Jerusalem F.0. Box <24%
S5RAEL FLOYE Jerusalem
zlephone: + 972 2 314-211 ISRAEL
acsimile: + 27 2 3B0-482 telephons: + 97

r=mall: guidodvms.gsi.gov.eil

“hort e

=

EOoAlAE-TET

o

™
B

52



Fax honnan: 351 1 2957668 38-85-35 18:51 0ld: 1
FROY  CIEMCIAZ DA TERRA 2.30.13995 1949 P

|DEPARTAMENTO DE CLENCIAG DA TRR NS
FACULDADE DE CIENCIAS E TECNOLOGIA / UNL
QUINTA DA TORRE ‘

P - 2825 MONTE DE CAPARICA

PORTUGAL
Tel: 351.1.29544064 Fax: 351,1.2957643

FOLHA DE ENVIO DE TELEFA X
TELEFAX COVER SHEET

ke

. Df- JGYMS HALNAi /H\Anqar‘(«n Gep{oq(ox\ \V\_s_T'C("uchXlV' Ne’ sftadion
PARA: ! ’ “P

TO: b 44 POBAT H-1440 Rudapest  Fax:' 36 1 2540703

EMETENTE: Prog. Miquel Telles ANTUNES
FROM: ¢

N® TOTAL DE PAGINAS (incluindo estz): 2
TOTAL NUMBER OF PAGES (including cover sheet):

DATA: _30. X . 4595
DATE:

MENSAGEM:
MESSAGE:

Poas Collen o
| aend Y, a.lmg with my vete mmm,\%”t&m edaHiom
bl Chairman and 3 Via- Chairmen ok the SNS 49262000,
uay \ro'tz alvut Gelasian t«roro:a}.
| haceived pome covaments Jrom J. P, SUC (Montpadier)
ond | aqn2e withthaw .| thorefore do mat adpe with T

%W&%MM

-

53



NIVERSITAT DE BARCELONA Facultat de Geologia

Zona Universitaria de Pedralbes
:partament de Geologia Dindmica, Tel. 4021376
<ofisica i Paleontologia Fax 40213 30
08071 Barcelona

Dr J. Halmai

Secretary SNS

Hungarian Geological Survey
H-1440 Budapest pf 17

Barcelona, May 25th, 1995

My vote is against the approval of the Gelasian as the third and
uppermost stage for the Pliocene. The actual circumstances suggest a
somewhat cautious attitude in front of it, specially considering that the
cronostratigraphy of the Pliocene-Pleistocene boundary is not solved vet
and discussion about it is going on ifor an example, the next meeting of the
INQUA in Berlin next August). :

On the other hand. the Zanclean/Plasencian subdivision of the Pliocene
has international agreement and has been tested succesfully. The
acceptance of this new stage would involve too many changes to accept it
without taking into account all the implications derived from it or before
demonstrating its presence in other regions.

I Martinell
Vice-President of the Regional Committee
on Mediterranean Neogene Stratigraphy
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FAX MESSAGE

FACULTY OF EARTH SCIENCES
UTRECHT UNIVERSITY
P.O. BOX 80.021, 3508 TA UTRECHT, THE NETHERLANDS

MESSAGE FROM: TO: Prof. J. Hamai
Jan Willem Zachariasse

FAX:  +31.30. 535030 FAX: +00 36-1 2510703
TEL: +31, 30. 535186

+31, 30. 535122 (secr.)
E-mail address: jwzach@omega.earth.ruu.nl

TOTAL NUMBER OF PAGES : 1

Dear Dr. Halmai,

Since | am afraid that @ letter will not reach by June 11 send you my opinion about the Gelasian
Stage by fax. The ballot will be send by post.

| have read the proposal for a GSSP of the Gelasian Stage with interest, but | realized that what
| actually read was a plea for dividing the Pliocene in thres parts by splitting the ’old’ Piacenzian
stage (of 1.8 Ma) Into a 'new' Placencian Sage (of 1 Ma) and Celasian €tago (of 0.8 Ma).

The reason for this chronostratigraphic refinement is (at least according to my understanding)
that the Piacenzian stratotyps ssction covers only part of the 'old’ (extended) Piacenzian Stage.
In fact this is nothing to get upset about and seems to me no compelling argument to introduce
the Gelasian Stage (with the consequencs of adjusting the geological map of ltaly and possibly
that of othsr countries). ~

| am of the opinion that we can better keep the traditional 2-stage division of the Pliocens in

“which the time length of the Zanclean is more or less equal to that of the Piacenzian. Within-this -
concept it is important to accept the proposed GSSP for the Zanclear/Piacenzian (=lowsr/upper
Pliocene) boundary at Punta di Maiala as soon as possible.

ards,

Jan Wiljem Zachariasse
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239 49 8272879

P.ez

BENSON (1% of two)

To: Professor Maria B. Cita

From: Dr. Richard H. Benson Smithsonian Institution

Musecum of Natura] History, 10th &
Constitution Ave

Washington, D.C,

01 (202) 357 2970/01

Fax (202) 786-2832

Date: July 26, 1995

Subject. SNS Vote on the Gelasian Stage

Dear Mana,

My vote on the proposal submitted for the GSSP of the Gelasian is NO. The reasons are attached. If

it passes SNS, T will be hard to write a minority opinion.

Note that proposal written by Rio et al. is addressed to the acceptance of a new chronostratigraphic
unit, not as your announcement says for the "ratification” of its GSSP.
These are two issues. Without demonstration of the validity of the

Gelasian as a globale stage I cannot support the proposed designation of
its GSSP.

I'must warn you that I think the arguments presented are fallaceous in terms of construction and the
roles of reference standards. If this passes, I will insist that the same
logic presented here be used in defense of changing the Pliocene GSSP,
Please study this carefully. Sorry to disagree. Nothing personal, of

course.
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BENSON (2™ of two)

The Gelasian Stage as proposed by Rio, Sprovieri & Di Stefano, 1994

1. The case made for the need is not sufficient. History has nothing to do with stratigraphic
boundaries (bottom, p.107, also refer to ICS Guidelines and discussions by Harland).

The argument that it completes the record between the top of the Piacenzian as
represented at Castell'Arquato and the Pleistocene GSSP at Vrica is irrelevant. It is sufficient to

boundary is automatically defined. The purpose of GSSPs is to accomodate incomplete records.
The geologic record is full of incomplete sequences that overlap, but are not satges.
The Pliocene chronologically divided into two vs. three parts:
Gelasian; 2.589 to 1.83 Ma = 0.76 myrs
Piacenzian; 3.5 t0 2.5890 Ma = 091"
Zanclean; 532t03.5Ma=1.83 "
The Piacenzian as now constituted is 1.67 mys; half of the Pliocene total = 3 .49
So what is the need to divide the Pliocene further and unequally? '

3. The placement of the boundary at a cyclic lithologic marker is less usefusl for global correlation
than at the geomagnetic reversal (not just close, p. 117). Geomagnetic reversals are global, but
precession cycles (at this time) are largely marine. The GSSP position is bettet indicated in
Raymo's N. Atlantic isotopic curve than on the section description (the GSSP lével is not
indicated on Fig. 7). Have precession cycles been dated in upper Pliocene lake deposits? A GSSP
is global. The point should have been indicated at the G/M limit and as so may meters from the
conspicuous sapropel layer and by a marker and reference to a benchmark.

4. My opinion is that if the Jtalians want this as a local stage, they have the right to use it. The
case made for the need of another global stage is weak. The case made for global correlation (p.
177) is incomplete or backwards. The fact that it is close to the final build-up in northemn
hemisphere glaciation is irrelevant in stratigraphy. Proximity to the Gauss/Matuyama Chron
boundary is already usable for that. Referring to the "Piacenzian/Gelasian" boundary adds
uncertainly. Partitioning the "composite Pliocene section” does not increase stratigraphic
resolution in the Pliocene. That was done when M. S, Nicola section was correlated with the
North Atlantic. The "reference" then shifted to the N. Atlantic, which has global significance.
Introducing a new division adds nothing to correlation, except perhaps for discussion in Italy.

5. The paper is interesting, represents a lot of good work, and is useful. It has‘a few false

assumptions, however. The Pliocene is not really Italian (any more than Roman Catholicism).
not is Sicily, to hear the Sicilians tel] it. This argument has the cart before the horse.
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REPLY OF D. RIO, R. SPROVIERI AND E. DI STEFANO

Drs. Antunes, Benson, Martinell, Martinotti, Suc, and Zachariasse have voted against the
proposal of introducing the Gelasian stage on the ground of two similar motivations: 1) the
introduction of the Gelasian is untimely because it interferes with the discussion raised by
members of INQUA on the definition of the Plio-Pleistocene boundary (Suc, Antunes,
Martinell); 2) a threefold subdivision of the Pliocene is awkward because against the well
established practice of its twofold subdivision (Martinotti, Suc, Zachariasse). Dr. Benson raises
several arguments and expresses views contrasting with those of the other members who have
voted against the introduction of the Gelasian. In the following we comment on the two first
items and the arguments of Benson.

1) The Gelasian and the Plio-Pleistocene boundary

Drs. Suc, Antunes and Martinell argue that it is premature to propose a new Pliocene
stage because they state that the definition of the Plio-Pleistocene boundary is not settled.
Actually, they are in favor of defining the base of the Pleistocene in correspondence to the
proposed base of the Gelasian, on the grounds of its wide corretalability. We are rather
surprised of the statement that the P-P boundary definition is not settled because 1) the GSSP
of the base of the Pleistocene has been formally approved in the Vrica section at the IGC of
Moscow in 1984, after a long and hard work of joint INQUA and SNS working groups; 2) -the
Vrica-top Olduvai definition has been and is being satisfactorily widely used in practical
stratigraphic work (see for example the vast ODP literature, Berggren et al., 1985, Haq et al,,
1988, Berggren et al., 1995, etc.).

We would also stress that the Gelasian is proposed as a stage, while the Pleistocene is
Series-Epoch: we would like to know from those proposing the base of the Pleistocene at about
2.6 Ma which is the first (oldest) Pleistocene stage? As a matter of fact within the INQUA
Working Group on the definition of the Plio-Pleistocene boundary (Chair Partridge) dr. Suc is
sponsoring a GSSP of the Pleistocene in the Monte San Nicola section corresponding to our
Gelasian GSSP. So what is the matter between our proposal and the querelle on the Plio-
Pleistocene boundary? If we have to move the base of the Pleistocene at 2.6 Ma (and we hope
not), the Gelasian would simply become the first stage of the Pleistocene.

2) Is a three-fold subdivision of the Pliocene confusing and against tradition?

Drs. Suc, Martinell, Antunes and Zachariasse argue that the two-fold subdivision of the
Pliocene is widely accepted and the introduction of a third upper stage and, consequently, a
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threefold subdivision can be confusing and not in agreement with tradition. Actually, this is a
serious argument, and it has been the reason why we have been reluctant for many years to
make our proposal. We have explained in our paper (see also Rio and Sprovieri, 1994) the
main reason for promoting a change of a practice which had become widely established:
because of the climatic contrasts people were subdividing the upper Pliocene into "preglacial”
and "glacial" upper Pliocene and we just proposed to formalize this practice. However, it
should be remembered that the two-fold subdivision of the Pliocene has become a widely
accepted practice only in the last 20 years. In the past the Pliocene has been predominantly
subdivided into three stages (e.g. Zanclean (Tabianian)-Piacenzian-Astian). In Italy, following
Ruggieri and Selli (1950) and Colalongo et al (1974) the threefold subdivision of the Pliocene
is the dominant practice even today. On the other side, those (like Suc, Martinell, and Antunes)
who want to shift down the base of the Pleistocene around the Gauss-Matuyama boundary feel
the need, as we do, of recovering to the Global Chronostratigraphic Scale a point of the
geologic time of easy correlation. With a major difference: for us the base of the Gelasian
belongs to the Pliocene in agreement with a more than a century long practice dating back to
Lyell. Shifting the base of the Pleistocene down to the base of the Gelasian would be a useless
major upset of marine stratigraphy.

3) Benson remarks

We reply point by point to the Benson's remarks:

a) Benson states that "history has nothing to do with stratigraphic boundaries". Actually in
the last version of the ICS Guidelines for establishing Global Chronostratigraphic Standards
(Remane et al., manuscript June 1995) it is stated (item 3.2.1): "...Practical considerations will,
however, encourage us to respect the traditional boundary as far as possible". The International
Stratigraphic Guide (1994, p. 91) states: "The selection of the boundary-stratotypes of
chronostratigraphic units of the Global Chronostratigraphic Scale, where possible, should take
account of historical priority and usage and should approximate traditional boundaries".

It is irritating that dr. Benson considers our motivation for introducing the Gelasian the gap
between the top of the Piacenzian stratotype and the base of the Pleistocene defined in Vrica.
We are old enough to know that this is not a reason for introducing a new stage! Our
motivations were essentially founded on the convenience and utility of distinguishing in the
Global Chronostratigraphic (Geochronological) Scale an interval of geologic time which is
easily recognized and correlated on global scale, thus refining chronostratigraphic resolution.
On the other side, it seemed to us important to remark that the proposed revision does not

violate the position in time of the historical stratotypes and does not demand a major upset of
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the existing literature. The proposed Gelasian corresponds grossly to the never properly defined
"Pliocene superiore" of Ruggieri and Selli (1950) and to the (invalid) Astian stage of the
literature (See Rio and Sprovieri, 1994).

b) We have given more nanno biohorizons because this fossil group provides better long-
distance correlation tools than planktonic foraminifera in the late Neogene. Actually, the
chronologic significance of planktonic foraminifera datums in a specific biogeographic province
must be determined before it can be confidently used. However, it is not true that G.
bononiensis is unknown outside the Mediterranean region. It is generally referred to as G.
puncticulata and it disappears in the north Atlantic in correspondence with oxygen isotope stage
96 (i.e. close to the base of the Gelasian) as it does in the Mediterranean (see Zachariasse et al.,
1990)

c) Dr. Benson considers that GSSPs must be defined by magnetic polarity reversals. This
is a personal view, however. For example, Harland (1992) stated that "magnetostratigraphy is
just one factor for locating GSSPs and then for correlating them". Biostratigraphers wanted the
boundary defined with a biohorizon. Probably other specialists like isotopic or geochemical
features. Our strategy has been the one recommended by the above quoted ICS Guidelines
(item 3.2.3): "... the boundary level should be chosen to lie within a bundle of successive
events, which allow good approximate correlations in the absence of the primary marker". We
note that the precise location of magnetic polarity reversal in a stratigraphic section is not as
straightforward as one would like (delay in the acquisition of the remnant natural magnetization,
diagenetic complications, etc.). We have preferred to privilcge the easy identification in the field
of the GSSP (the Nicola Bed is so prominent that it is the first feature you see in the section)
and the precision in assessing its geochronology derived by astrocyclostratigraphy.

d) Dr. Benson states that the Gelasian has the rank of a regional stage and not a global one,
because "the fact that it is close to the final build-up of the northern hemisphere glaciation is
irrelevant to stratigraphy”. This statement sounds ironical to us. The other members quoted
above which voted against the Gelasian consider so important this climatic change that they
want the base of the Pleistocene defined with it! We believe that the truth is in between. We are
not allowed to adjust chronostratigraphy on the basis of climate, but major climatic changes
prompt a wealth of stratigraphic signals which can be used for correlation and thus in refining
chronostratigraphic standards. We disagree that introducing the easily recognized Gelasian
stage does not add to the refinement of chronostratigraphic correlation: it makes a difference if
we can consistently use three rather than two division of the Pliocene in the scientific
communication.
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