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A, B. Biscutum constans (Gorka 1957) Black 1959, A (XPL), B (PPL), 2000x; C, D. Braarudosphaera
hockwoldensis Black, 1973, C (XPL), D (PPL), 2000x; E, F. Discorhabdus ignotus (Gorka 1957) Perch-
Nielsen, 1968, E (XPL), F (PPL), 2000x; G, H. Eprolithus floralis (Stradner 1962) Stover, 1966, G (XPL),
H (PPL), 2000x; I, J. Micrantholithus obtusus Stradner, 1963, | (XPL), J (PPL), 2000x; K, L.
Rhagodiscus angustus (Stradner 1963) Reinhardt, 1971, K (XPL), L (PPL), 2000x; M, N. Rhagodiscus
asper (Stradner 1966) Reinhardt, 1967. M (XPL), N (PPL), 2000x; O, P. Rucinolithus irregularis
Thierstein in Roth and Thierstein, 1972, O (XPL), P (PPL), 2000x; Q, R. Zeugrhabdotus embergeri (Noél
1958) Perch-Nielsen, 1984. Q (XPL), R (PPL), 2000x; S, T. - Nannoconus bucheri Brénnimann, 1955. S
(XPL), T (PPL), 2000x.
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A & B: Deshayesites deshayesi; C: Deshayesites weissi; D: Deshayesites luppovi; E: Deshayesites cf. D.
consobrinoides; F: Deshayesites cf. D. involutus

56 O B Calbe s b oK Wl gl
SIU-NCB b 5L 05550 SUsd ot 3

sl 0l CINCTA s U O 53
Al aalllas 5550 G 53 Lt el Olepen anlllas

Deshayesites L5 3| o gl slaw ;S 5 jwir s>

S 7S oms
5 daior o S5 3 Sl (sl b 56 andllas
b e S 3 Bl e S ST G SR
S 3l sl s Sl EloasS om0
Sl a3y ) el anlas 3540 5 s o]



ar

~~~~~~~~~~~ Rl o S (3158 b 2l e

$0) Sl glag sSo 5 gl o e
dlv) o plade 53 (Ui 88 Jlad (g kS
-.«\@-;-ﬁ w}JJﬁ GK.:...;‘J ..L;v‘ wu)\S
4&\3&..5‘&) 0 cu_f‘bT cc(ﬁ 4&5 el Uﬁ‘j':ulx e
W UV USSP o WHRE T S| JC WY HP | L
- sole asldad :(a}SJQ ) 854.5 aabie b
-q¥ P AL c)Lo_,ir ‘M JL,« LUAA) r}lﬁ J.LA}}_
AY
L;‘)‘Ji:jbi_wﬁb AYAD ‘Lﬁ';")‘_’ b 9 ar: 46‘53[_# 1
55 Sl gla oS sU gl - oK L5l
ol s e 10l 935 >lajﬂ\ th.ia
Y'? u.a ‘Ju)v\.a g:MJJ: clf.\i..:b QQ‘J,L‘ quwﬂ)
gfe‘fi';‘f‘_""fl" AYAD cdjg_fv c.r E) e 46_5:[_& v
55 Sl lad g0 U sl daior o Al
D :('Cl: S 0y S ady) :LL.:A B ol st =3
S 5 o8l Ol ol il ey ezl iolen
8- Arthur, M.A., L.R. Kump, W.E. Dean, and
R.L. Larson, 1991, Superplumes or
supergreenhouse?: EOS Transactions of AGU
(Spring Meeting Supplements) v. 72 (17), p. 301.
9- Barron, E.J., P.J. Fawcett, W.H. Peterson, D.
Pollard, and S.L. Thompson, 1995, A
“simulation” of mid-Cretaceous climate:
Palaeoceanography v. 10, p. 953-962.
10- Bellanca, A., E. Erba, R. Neri, 1. Premoli
Silva, M. Sprovieri, F. Tremolada, and D. Verga,
2002, Paleoceanographic significance of the
Tethyan “‘Livello Selli’’ (Early Aptian) from the
Hybla  Formation,  northwestern  Sicily:
biostratigraphy and high-resolution
chemostratigraphic records: Palaesogeography,
Palaeoclimatology, Palaeoecology, v. 185, p.
175-196.
11- Bernaus, J.M., A. Arnaud-Vanneau, and E.
Caus, 2003, Carbonate platform

sequencestratigraphy in a rapidly subsiding area:
the Late Barremian-Early Aptian of the Organya

5 Deshayesites cf. D. consobrinoides deshayesi
L5 95 o 5 > Deshayesites cf. D. involutus
sty S SLel L Olajen 5l 5 4ot
el 2 3550 o 53 k] o B (5318 8
sl Osis A Gkate S0 glaas S 5
4y o> L il . Deshayesites deshayesi Zone
03 0t S o B3I (315 8 Bl (B8 el p
Deshayesites sl 0555 55 055 |5 5
5l L alin a5 5 S | 3 deshayesi Zone
Moullade ) ol auil 3 3 50 s da 5l Lo bl

(et al. 1998a, b; Renard et al. 2005

d‘))u\s‘gﬂ

5> «S (Mutterlose) 5455 5l 55y, 5l ol p"ﬁ
Sl 5 UK 5l eslanal an Gus o] el
)Mjﬁwjpsﬁvﬁb_é I daalf_:._il.aﬂ
aes s Ol slaaly slas (Heimhofer) 5 sea s
03 A4, o ils s u:—:"T Bl (g5l o sl
oled Sl 5 S5 s S eslizud O

o
Ol sl a3 WYV g oo )23 )
WO i8S bl Obesla :8: aS ol

0P

ORG-S v WA [ [CW PR | /N IPREE IR TP
E> 48) o gl > (Sl ol SO 5L ol
A o8l i) byl 4l oLL (S e
oo WY (i

o I 0aenbsmb QYA GO bl sy T
sy 53 el Gl 1 ol I VL
Ol ol o sde adoms 1015l 5 dled plaas
AV=48  5 XD A



AN Olsls L(,J,Jumv&ge)u‘wjgﬁdu‘wug,»)}d)&gdwﬁ ag

ammonite succession of the Aptian (Lower
Cretaceous) Lower Greensand of Chale Bay, Isle
of Wight, UK: Cretaceous Research, v. 19, p.
511-535.

21- Chaabani, F., and S. Razgallah, 20086,
Aptian sedimentation: an example of interaction
between tectonics and eustatism in Central
Tunisia. In: Moratti, G., Chalouan, A., (Ed.),
Tectonicsof the Western Mediterranean and
North Africa: Special Publication Geological
Society, v. 262, p. 55-74, London.

22- Erba, E. 1994, Nannofossils and
superplumes: The early Aptian ‘nannoconid
crisis’: Paleoceanography, v. 9, p. 483-501.

23- Erba, E., 1996, The Aptian stage. Bulletin
Institut Royal des Science Naturelles de
Belgique: Science Terra, v. 66, p. 31-34.

24- Erba, E., 2004. Calcareous nannofossils and
Mesozoic oceanic anoxic events: Marine
Micropaleontology, v. 52, p. 85-106.

25- Erba, E., J.E-T. Channell, M. Claps, C.
Jones, R.L. Larson, B. Opdyke, 1. Premoli Silva,
A. Riva, G. Salvini, and S. Torricelli, 1999,
Integrated stratigraphy of the Cismon Apticore
(southern Alps, Italy): A “‘reference section’ for
the Barremian- Aptian interval at low latitudes:
Journal of Foraminiferal Research, v. 29, p. 371-
391.

26- Erba, E., F. Tremolada, 2004, Nannofossil
carbonate fluxes during the early Cretaceous:
phytoplankton response to nutrification episodes,
atmospheric CO2 and anoxia: Paleoceanography,
v. 19 (10.1029/2003PA000884).

27- Erbacher, J., J. Thurow, R. Littke, 1996,
Evolution patterns of radiolaria and organic
matter variations: A new approach to identify sea
level changes in mid-Cretaceous pelagic
environments: Geology, v. 24, p. 499— 502.

28- Gea, G.A., de, J.M. Castro, R. Aguado,
P.A. Ruiz-Ortiz, and M. Company, 2003, Lower
Aptian carbon isotope stratigraphy from a distal
carbonate shelf setting: the cau section, Prebetic
Zone, SE Spain: Palaeogeography,
Palaeoclimatology, Palaoecology, v. 200, p. 207-
219.

basin: Spanish Pyrenees. Sedimentary Geology v.
159, p. 177-201.

12- Berner, R.A, A.C. Lasaga, and R.M.
Garrels, 1983, The carbonate-silicate
geochemical cycle and its effect on atmospheric
carbon dioxide over the past 100 million years:
American Journal of Science v. 283, p. 641-683.
13- Bralower T.J., M.A. Arthur, M.R. Leckie,
W.V. Silter, D.J. Allard, and S.O. Schlanger,
1994, Timing and Paleoceanography of Oceanic
Dysoxia/Anoxia in the Late Barremian to Early
Aptian (Early Cretaceous): Palaios, v. 9, p. 335-
369.

14- Bralower, T.J., E. Cobabe, B. Clement,
W.V. Sliter, C.L. Osburn, and J. Longoria, 1999,
The record of global chnages in Mid-Cretaceous
(Barremian-Albian) sections from the Sierra
Madre, Northeastern Mexico: Journal of
Foraminiferal Research, v. 29, p. 418-437.

15- Bralower, T.J., W.V. Sliter, M.A. Arthur,
R.M. Leckie, D.J. Allard, and S.O. Schlanger,
1993, Dysoxic/anoxic episodes in the Aptian-
Albian (Early Cretaceous): American
Geophysical Union Schlanger Memorial VVolume,
Monograph, v. 73, p. 5-37.

16- Bréhéret, J.G., 1994, The Mid-Cretaceous
organic-rich sediments from the VVocontian Zone
of the French Southeast Basin. In: Mascle, A.
(Ed.), Hydrocarbon and Petroleum Geology of
French: European Association of Petroleum
Geoscientists Special Publication, v. 4, p. 259-
320.

17- Bréhéret, J.G., 1995, I'Albien de la Fosse
Vocontienne (des bordures au basin): Evolution
de la sedimentation et enseignements sur les
événements anoxiques, 25. Société Géologique
du Nord, Publication. 614p.

18- Casey, R., 1961, The stratigraphical
palaecontology of the Lower Greensand:
Palaeontology, v. 3, p. 487-621.

19- Casey, R., 1963, A monograph of the
Ammonoidea of the Lower Greensand, part V:
Palaeontographical Society Monographs v. 117,
p. 289-398.

20- Casey, R., H.M. Bayliss, and M.I. Simpson,
1998, Observation on the lithostratigraphy and



q0

~~~~~~~~~~~ Rl o S (3158 b 2l e

Cretaceous Ammonite Working Group. The
Kilian Group (Lyon 11 July 2002): Cretaceous
Research, v. 24, p.89-94.

37- Immel, H., K. Seyed-Emami, A. Afshar-
Harb, 1997, Kreide-Ammoniten aus dem
iranischen Teil des Koppeh-Dagh (NE-Iran):
Zitteliana, v. 21, p. 159-190.

38- Kemper, E., 1995, Die Entfaltung der
Ammoniten und die Meeresverbindungen im
borealen Unter-und Mittel-Apt: Geologisches
Jahrbuch A, v. 141, p. 171-199.

39- Landra, G., F. Cecca, Z. Vasicek, 2000,
Early Aptian ammonites from the top of the
Maiolica and the anoxic “Selli event”
(Lombardy, Southern Alps): Bulletine of Society
of Paleontology in Italy, v. 39 (1), p. 29-45.

40- Larson, R.L., E. Erba, 1999, Onset of the
mid-Cretaceous greenhouse in the Barremian—
Aptian: igneous events and the biological,
sedimentary and geochemical responses:
Paleoceanography, v. 14, p. 663-678.

41- Leckie, R.M., T.J. Bralower, R. Cashman,
2002, Oceanic anoxic events and plankton
evolution: biotic response to tectonic forcing
during the mid-Cretaceous: Paleoceanography, v.
17, p. 1-29.

42- Magniez-Janin, F., J.G. Bréhéret, G.
Delanoy, 1997, Un exemple de speciation lié a
lapparition précoce de Schakoina cabri
(foraminifére planctonique mésogéen). Comptes
Rendus de T'Académie des Sciences de Paris:
Sciences de la Terre et des Planetes, v. 325, p.
225-230.

43- Mahanipour, A., J. Mutterlose, A.L. Kani,
M.H. Adabi, 2011. Palaeoecology and
biostratigraphy of early Cretaceous (Aptian)
calcareous nannofossils and the §"*C.,, isotope
record from NE Iran: Cretaceous Research, v. 32,
p. 331-356.

44- Malkoc¢, M., J. Mutterlose, S. Pauly, 2010,
Timing of the Early Aptian 613C excursion in the
Boreal Realm: Newsletter on stratigraphy, v.
43/3, p.251-273.

45-  Menegatti, A.P., H. Weissert, R.S. Brown,
R.V. Tyson, P. Farrimond, A. Strasser, M. Caron,
1998, High-resolution d13C-stratigraphy through

29- Gradstein, F.M., J.G. Ogg, and A.G. Smith,
2004, Geologic Time Scale 2004: Cambridge
University Press, 640 p.

30- Hancock, J.M., 1991, Ammonite scales for
the Cretaceous System: Cretaceous Research, v.
12, p. 259-291.

31- Haq, B.U., J. Hardenbol, P.R. Vail, 1987,
Chronology of fluctuating sea levels since the
Triassic: Science, v. 235, p. 1156-1167.

32- Heimhofer, U., P.A. Hochuli, J.O. Herrle,
N. Andersen, and H. Weissert, 2004, Absence of
major vegetation and palaeoatmospheric PCO2
changes associated with oceanic anoxic event la
(EarlyAptian, SE France): Earth and Planetary
Science Letters, v. 223, p. 303-318.

33- Hoedemaeker, Ph.J., F. Cecca, E. Avram,
M. Company, G. Delanoy, E. Erba, M. Ettachfini,
P. Faraoni, M. Kakabadze, G. Landra, A. Marini,
L. Memmi, G. Pallini, P.F. Rawson, P. Ropolo, J.
Sandoval, J. Tavera, Z. Vasicek, 1995, Report on
the 3rd workshop on the standard Lower
Cretaceous ammonite  Zonation of the
Mediterranean region: Memorie Descrittive della
Carta Geologica D'ltalia v. 51, p. 213-215.

34- Hoedemaeker, Ph.J., M. Company, B.
Aguirre-Urreta, E. Avram, T.N. Bogdanova, L.
Bujtor, L. Bulot, F. Cecca, G. Delanoy, E. Erba,
M. Ettachfini, L. Memmi, H.G. Owen, P.F.
Rawson, J. Sandoval, J. Tavera, P. Thieuloy, S.Z.
Tovbina, Z. Vasicek, 1993, Ammonite zonation
for the Lowe Cretaceous of the Mediterranean
region; basis for stratigraphic correlations within
IGCP-project 262: Revista Espafiola de
Paleontologica, v. 8, p. 117-120.

35- Hoedemaeker, Ph.J., P. Rawson, 2000,
Report on the 5th International Workshop of the
Lower Cretaceous Cephalopod Team (Vienna, 5
September 2000): Cretaceous Research, v. 21, p.
857-860.

36- Hoedemaeker, Ph.J., S. Reboulet, M.B.
Aguirre-Urreta, M. Aoutem, F. Atrops, R.
Barragan, M. Company, C. Gonzales, J. Klein, A.
Lukeneder, |. Polch, N. Raisossadat, P.F.
Rawson, P. Ropolo, Z. Vasicek, J. Vermeulen,
M.G.E. Wippich, 2003, Report on the 1st
International Workshop of the UGS Lower



AN Olsls L(,J,Jumv&ge)u‘wjgﬁdu‘wug,»)}d)&gdwﬁ a

54- Raisossadat, S.N., 2004, The ammonite
family Deshayesitidae in the Kopet Dagh Basin,
north-east Iran: Cretaceous Research, v. 25, p.
115-136.

55- Raisossadat, S.N., 2006, The ammonite
family Parahoplitidae in the Sanganeh Formation
of the Kopet Dagh Basin, north-eastern Iran:
Cretaceous Research, v. 27, p. 907-922.

56- Reboulet, S., Ph.J. Hoedemaeker, M.B.
Aguirre-Urreta, M. Company, P. Alsen, F.
Atrops, E.Y. Baraboshkin, G. Delanoy, Y.
Dutour, J. Klein, J.L. Latil, A. Lukeneder, V.
Mitta, F.A. Mourgues, I. Ploch, S.N. Raisossadat,
P. Ropolo, J. Sandoval, J.M. Tavera, Z. Vasicek,
J. Vermeulen, 2006, Report on the 2nd
international meeting of the IUGS lower
Cretaceous ammonite working group, the "Kilian
Group" (Neuchatel, Switzerland, 8 September
2005): Cretaceous Research, v. 27, p. 712-715.
57- Reboulet, S., J. Klein (reporters), R.
Barragan, M. Company, C. Gonzalez-Arreola, A.
Lukeneder, N. Raisossadat, J. Sandoval, M.
Tavera, O.M. Szivers, Z. Vasicek, J. Vermeulen,
2009, Report on the 3rd International Meeting of
the IUGS Lower Cretaceous Ammonite Working
Group, the "Kilian Group" (Vienna, Austria 15th
April 2008): Cretaceous Research, v. 27, p. 496-
502.

58- Renard, M., M. de, Rafélis, L. Emmanuel,
M. Moullade, J.P. Masse, W. Kuhnt, J.A. Bergen,
G. Tronchetti, 2005, Early Aptian 613C and
manganese anomalies from the historical Cassis-
La Bédoul stratotype sections (S.E. France):
relationship with a methane hydrate dissociation
event and stratigraphic implications: Carnets de
Géologie/Notebooks on Geology Atrticle, v. 4, p.
1-18.

59- Roth, P.H., 1978, Cretaceous
nannoplankton biostratigraphy and oceanography
of the northwestern Atlantic Ocean. In: Benson,
W.E., Sheridan, R.E., et al. (Eds.), Initial Reports
of Deep Sea Drilling Project, v. 44, p. 731-759.
60- Skelton, P., 2003, The Cretaceous World.
The Open University: Cambridge University
Press, Cambridge, p. 360.

the early Aptian ‘‘Livello Selli’” of the Alpine
Tethys: Paleoceanography, v. 13, p. 530-545.
46- Moreno-Bedmar, J.A., M. Company, T.
Bover-Arnal, R. Salas, G. Delanoy, R. Martinez,
A Grauges, 20009, Biostratigraphic
characterization by means of ammonoids of the
lower Aptian Oceanic Anoxic Event (OAE 1a) in
the eastern Iberian Chain (Maestrat Basin, eastern
Spain): Cretaceous Research, v. 30, p. 864-872.
47- Moullade, M., W. Kuhnt, J.A. Bergen, J.P.
Masse, G. Tronchetti, 1998a, Correlation of
biostratigraphic and stable isotope events in the
Aptian historical stratotype of La Bédoule
(southeast France): Comptes Rendus de
I’Académie des Sciences de Paris, Sciences de la
Terre et des Planetes, v. 327, p. 693-698.

48- Moullade, M., J.P. Masse, G. Tronchetti,
W. Kuhnt, P. Ropolo, J.A. Bergen, E. Masure, M.
Renard, 1998b, Le stratotype historique de
I'Aptien inférieur (region de cassis-La Bédoul, SE
France): synthése stratigraphique: Géologie
Méditerranéene, v. 25, p. 289-298.

49- Multterlose, J., 1998, The Barremian-Aptian
turnoverof biota in northwestern Europe:
evidence from belemnites: Palaeogeography,
Palaeoclimatology, Palaeoecology, v. 144, p.
161-173.

50- Mutterlose, J., B. Bodckel, 1998, The
Barremian-Aptian interval in NW Germany: A
review: Cretaceous Research, v. 19(5), p. 539-
568.

51- 0Ogg, J.G., F.P. Agterberg, F.M. Gradstein,
2004, The Cretaceous Period. In: Gradstein,
F.M., Ogg, J.G., Smith, A.G., (Eds.), A Geologic
Time Scale 2004: Cambridge University Press,
Cambridge, p. 344-383.

52- Premoli Silva, I., E. Erba, G. Salvini, C.
Locatelli, D. Verga, 1999, Biotic changes in
Cretaceous oceanic anoxic events of the Tethys:
Journal of Foraminiferal Research, v. 29, p. 352-
370.

53- Raisossadat, S.N., 2002, Lower Cretaceous
(Upper Barremian-Lower Albian) ammonite
faunas of the Kopet Dagh Basin, NE Iran: PhD
Thesis, University College London, England.



s s 5 5K i sletasy,
\\"‘\\QL:..A: L(‘jé a)u FV L;‘-Lﬁ a)Lo..’lA cri‘uj S JL»

WYY pdy 5 AUARTAL ST

AY-4% e



