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INTRODUCTION

L he Jurassic interval 1s still an open field. a




both high and low latitudes. even if their occur- 1he aim ot this paper 1s to
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phic scheme val that could be extended to the

In the last decade, a renewed interest has been [dNcdn ared

devoted to Jurassic coccoliths from both the bio-
stratigraphic point of view (CRux. 1984 1987

BOWN. 198/b. BowN ez a2/ 198K) and the evolu- GEOLOGIC SETTING

tion and taxonomy (CRi X, 198/a. BownNn. 1987

D): most of all the E‘.IIL}H[[.tEJ_L:!',!}“'hEa_ H[LJ-__“L'HL [rom HH" Umbria Marche basin is

the most recent to the oldest ones. are based on the Ancona-Anzio lineage and
sections from high latitude areas or from Portu T'he basin was formed by the bre
gal, thus resulting in problems when applied to wide carbonate platform (the
low latitudes carbonate platform) during the |
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[ABLE 1 - Distribution chart of calcareous nannofossil species from the Valdorbia section

of the symbols see caption for Table 2
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hemes (STRADNER, 1965: PRINS, 1969: AMI
)72) with the results ot his own work on
the Jurassic of England, Poland, Germany, France,
Switzerland and on DSDP Sites of the NW
Atlantic and Indian Oceans: he defined a strati
graphic scheme based on ten brostratigraphic
events, tor the whole Jurassic, well identifiable in
the optical light microscope. Mepp (1979, 1982
suggested a biostratigraphic scheme of 15 zones

based on English sequences, well defined by am-

monites tor the Bajocian Portlandian interval
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ratigraphic scheme for the whole jurassic sum-
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Portuguese sections (HAMILTON 1977 1970) and
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k at Universin College.
London. The drilling of the Tura |
the NW Atlantic Ocean (DSDP Sire
ROTH et al. (1983) to define a derailed blostrarti
graphic scheme for the Middle-1 pper ]
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many and Grear Britain defined
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whole Jurassic interval. ERBA (1990). in a biostra-

tigraphic study of the Digne area (SW France).

recognized several events in the late Aalenian-
Bathonian interval
Biostratigraphic studies for the Earlv-Middle

lurassic 1n the Mediterranean area are quite few

(€ ZONeEs and the mati (] N} .

i Y i1 1 " ¥ w I.-.. - x l l
dNd a suggested biostratigraphic scheme does not
exist yet. MosHKOVITZ and EHRLICH (1976a

UsHLZCA gulite abundanrt calc ACCOUS Nannorossil
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northern Sinai, and defined three biozones for the
Bajocian-Oxfordian interval. Nicosia and PAl
Il-j-. .

studied the Rosso Ammonitico Formation
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NIVI] 1987) 1n Central Arabia defined three
zones tor the Toarcian-Oxfordian interval. BAl
DANZA et al 1990). 1n a paper on the Aalenian-

Bajocian boundary, found several nannofossil
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N Itals vent in the upper Domerian interval because of
lance and distinctive dppearance [n the

First Occurrence Of Drscutum [1nchis Lombardy basin ERBA & CoOBIANCHI (1989) found

The FO of B. finchsz occurs 1n the upper this event 1n the same interval. in the Spsnatum
Domerian (Emaciatum Zone) and generally just Zone. CRUX (1984: 1987b) uses the "Lotharineius
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, | | the base of the Spnatum Z.one
ii'-.:f":'. Dasin ! RBA & COBIAN( - JOY) rec gnized
[If.'ﬁ"*» CYCIIL 111 [:’IIL I“; Friadlidrnm .-/_'i-u["-{_ ‘I.}JL i|J‘-_i‘ est O I A% []Li'f]'TL'THﬂ.' ':.‘t ;";J'IL.'I’J.F."{'J’J', Ir:”,;..al 11
currence of this group was found in I-}"T'T'I,L'-'-j 28 T'he LO of B. finnchss is not synchronous in th
- . il } ".I- L iy ™ R i i 70} - | === ’ 1 y TIL.
the sSinemurian by HAM ~ UHTS L) fs! Umbrian S€quences; 1N race 1t occurs 1n the 1 enu
S W [lL'J'[['l.l["Ii'., and 1 |[‘|;;.'.I|-i. LRUX "‘JH]_ COStatir /HHL 1N r_fn; 1H-.,'ELIIL'I!H'I'hILt SeCri1orn, Al [he
1 Y8 1];'3'. !1;I__]’|:'; LdIC .l“[; '1|"‘~¢.H!'I':1]'i’.'.;|}"~ | .-|'.-'f',r..-’:'i'a..r'-t- h”lll:ﬁ.,ﬂh l|H'f‘n.".'(_'L n Ii'llL" '5” ,-Jr,_.. 121117214 _tHli T:I]L' [".I,.'
Sp. frrom the Margaritatus Zone. In Portugal and frons Zone in the Monte Serrone section, in the
Te \1{ I “I1|E|L I'al LN ||'IH E | Ill|.I]li E|i[ I{ ) 11: j:'li-'.f?"uwl :’,fi[:{_ e [}]{- kl‘i!][t_ { 1y ][Lii-.l SecCrion. ‘Il'i'-‘
Calycuius 1n the Davoes Zone and in the Spina In the Erbaense Zone in the Pozzale section. In

' | . (1980)
tum Lone respectively the Lombardy basin ErRBA & COBIANCHI (198
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|l ABLE 9 - Distribution chart of calcareous nannofossil species from the Internac

LCIO S5€eéCt
f1on ol T}'rt *w}I'H!'JHlH 5K 1..:["[Iut': tor 1 able 2
r—— - ' e =T ~ ==
=
INFERNACCIO
— SPECIES |
Pl S 4 z3%g . _E EB%%
| w2022 5853 gg¢ |
| > <5 8§ > d3 &2 38 FS
AGE | AMMONITE |[NANNOFOSSIL| SAMPLES SXSBESEEEEEEIEZS g3 ¢
~ X 2 = 23 3 3 2 ¢ 3a =290t =
e A = H = 2 u" = = 8 b= & da ¢
<A ESmaomo 3 C
- e — ] — — - i . = = —
s : |
_ : Hllul_nihfn:unum R 27 20 F P R . F R '- .
~ < | Laeviuscula R 23.00 R P R R R R
< S ) R 22.70 R P . . R R R R
- < Discites | R 22.50 R P R .
= | R 22.00 R | R R R R RREF |
= s 1 O 3 9 = ) 'F
IMALEN Concavum | ? A
e e e g R 21.¢ g
{ = — E‘[E_HEBEH_U__ - R 15.20 H F - R R R RRRR 1 R R |
| Tenuicostatum |L.crucicentralis|R 11.70 R P R R s R R R R
. . R 10.60 R F FF R H R R R R
i Emaciatum L.h: '
< él e e auffl R 9.40 R P R R R R R R
— ;,__Enpﬂaﬂugl_ R 8.90 R P R R R
~— .1 - R 75 )
| } Lavinianum M._jansae 40 R F. F R
ol == e ] R 5.30 R P . R R
> 2 R 4.00 B
| L [ 1 00 R - H
(= ibex w 1.00 R P R R
\ = % R 0.50 R
First Occurrence of Discorbabdus ienotu; the tirst discorhabdid as D. aff. D. striatu
& | i = ' ra TH s =
['he tirst small, circular, non imbricating placo- Serpentinus Z.one

liths occurring 1n the Umbria-Marche area have > odan b .
. |-.i"‘-[ {)‘-l.‘.i[-IL”LL O 1 f{;l';}._,‘f';f:’;;h Y E3dNILH
bLL[\ I.L.'L'?ILEIHI?L"-*. e By Ir;] .'r,:.i"f-"-j",-'f'll 1"}(_1\_1““:1.‘(_- l't E}-IL

| ' | | . The LO ) Jiastcus 1S nOt consistent 1n the
smaller size and for the larger central are : O of P. i ' |
! rea, com , - | d M. Civit
ed to D. striat - ~ studied sections: in the M. Serrone and M. Civitel
pared to L. sirtatus (see taxonomic remarks). The

‘ _ 1 Ihl SCCL10ONS It occurs H'I {ht_* HL ri e 11857874 /.-.:!lt
FO of D. 1enotus was found in the ‘ur'j'u,rf.-'.f:.*.-'f: *

. the \'1.-.11-h]mrl"‘-:';i section 1n the Bifrons Zone;, 1n the
Zone 1n most of the studied

sequences. The only

exception 1s Monte Civitella section where this

event has been found in the middle part of the

Pozzale and Fonte Avellana section in the !

baense Zone. Similar disagreement 1s found 1In
) 5 - T previous studies. AMEZIEUX (1972), in the Paris
Bifrons Zone: however the dnusually hl:i_*}l abun- l'thIH, found this event 1In the lower PhL'I']HlLu_JL

dance of this SPECICS art 1S ian. while BARNARD and HAy (1974). in England

appearance level.
where 1t 1s usually rare and increasing afterwards, and Southern France, found it in the uppe:

111 1008 ] | Irrence | Ly P 4 B 1 ™
LHL.I:_i "-L.IL{L'L"J dll {.I|-..t[ occurréence and i‘u '“"L'"hlj 1 IJilL'HHhJLI'H,H] "_1-[-.!!'.’.;’4'"”--4'fw'i '. /_:HHL‘.'. liHi RSTEIN

hiatus in the sequence corresponding to the Ser (1976) reported a continuous H[I,i{IIILfI'.lr’i"IIL di1stri-

|1

pentinus Zone. In Portugal, the FO of D. senotus bution up to the upper Pliensbachian and a d

5.
occurs 1n the upper Sinemurian (HAMILTON.
1979). BowN et al. (1988) found. in the NW Fu-
rOpe, the FO ot D. striatus (= D 1ICNOLLS 1N
BowN 1987b) in the Falciferum Zone. ERBA &

COBIANCHI (1989). 1n the Lombardy basin. found

. 3
COntinuous lﬁ['{u-,;_-nu_r up to the ljl..!]{JL]-.iIl. In ! Ortu-

—

gal (HAMILTON 197 19079) the extinction of this
. e |
Species has been ['-:'_-Ln_ufn.-ft_-d in the upper Pliensb.
achian (Davoei-Marpgaritatus zonal hnLlﬂuLiI'ﬁ. 'J

MEDD | 1982) found P [1a51CH ) up to the Toarcian
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the LO 1n the middle Toarcian (Bifrons Zone

the same author in 1979 found the LO. 1n th
brenha and Peniche sections at the base of the
loarcian (Falciferum Zone). CrRux (1987b). in
England (Dorser), found the LO in the Levesques

:r"}.HII!; :E['-["{'[ ‘I's FigaEig

Of renus Watznaueria

) . VEry important event. It
{ i L '.f.

genus Lharingis s

~rf / rJiTEY ;-"’_-u:lq__

| | { i IIJI 4 3 v
P0 | HAM \
) Rar N le In
o] 1Id the same

i .f"‘rr'- L | ) [NE]

{ | L . l‘[ .-.‘ PR HET I
cen found by ERBA & ¢
} [ { /': - 10 C
asin. 1 he discrepai
| |-.- ¥ = I
LN I‘._ l!-...\.|1|I i
i |
) i
' } / ¥ ¢ [ |
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e,
=
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ldorbia section, from the

an Meneghinis Zone. The FO level
here the distribution ot the
1 In Israel. MOSHKOVITZ and

tound Hexalithiu C. maegha

e middle/upper Bajoclan. BOWN
found the FO art the loarcian-Bajocian

. he Brenha section (Portugal). In
Arabia MANIVIT (1987) found the FO of
harensis in the middle Bajocian (Humph

m ZOnN¢ In Southern France this event

s been reported by ERBA (1990) 1n the uppe:

I 'S L )¢ L il IClILC ¢ Ir H _1'.'* s TIAHET I LdTill .:-r.dll

great confusion existng in the liter-

ey, i

e On the taxonomy ol this S PCCICS U 1S qUItC

t tO asses Its true stratigraphical distribu-
tion. In this study the systematic revision made by
MoOsSHKOVITZ and EHRLICH 198, has been ftol-
I]l'l:','.{_'-,{: FI-h:_- [irst occurrence ol H Manivitae é!.ﬁ
been correlated with the ammonites zones 1n the

T I L b " .
IJ‘:L'H_HL SEeCr10N: 1t OCcurs art the pase or woncavum

Zone (upper Aalenian). In the Valdorbia section
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¥ W F F % ; : F
.r;rf-_ f-. CriCIC -I.ri:l rdil) . -;-]' Il '”.-_ H‘i. ‘}.I!r"';. wrri, i

“ ..-:'-'-_' NAHETIA Darnéesade -Z/.R][_!:L'
AUTHOR: defined here
lj} FINITION l IFTST OoCcurrence ol ¥ AIZNAKETIa bar

HESAE [0 T}'JL' [IrST OCcul [CNCE ._.f H | rRanitvilae

RANGE: Erbaense/Meneghinii Zone upper loar-
clan) to the base of Concavum Zone (Uuppe€l Aal-
- Llld[] )

REFERENCE SECTION: Presale

COMMENTS: The nannofossil assemblages begins
to change in this zone due to the appearance of

the genus Watznaueria. one of the most LM pOTr-

—

ant components ot the middle to upper Jurassic
nannotossil assemblages; and the decrease in the

abundance ot Schezosphaerella sp. and L. hauff

1wo first occurrences appear 1n this zone: the FO
Of {’1L|.1£L'i[:H!WEl,:L'I,! margerelil quite rare and
u.'ElwuuP.[|m;n11.-lj~.' present 1n the Valdorbia. Infer-

1

naccio and Presale sections). and the FO of Car
nolithus magharensis (in the Opalinum / Murchi
onae Lone in Valdorbia section. although very
rare and n.ﬂm_uﬂ!ﬁ“;iu:t;ﬁ specimens of C HIJ_;'I'" d-
rensis have been observed in few samples of the
upper Toarcian

ASSOCIATED SPECIES: B. novum, C. superbus. D. ip

[ =

notus, L. contractus, L. velatus, Watznaueria Sp. 1,

Watznaueria manivitae Zone

AUTHOR: defined here

l)t FINITION Ir”-‘\[ LUl rence llf ” ..l'f-ﬂ'..:‘-.q'.-’;t'f'f;;' rrld-

nRivikae o the rirst OCccurrence or “".:.-“ TsAMETIA fﬁr':-
tannica
H AINGE. Concatr i /_'.1 1€ | HI‘*p-:.'r .‘Llitn]gH -

e ; — : I
REFERENCE SE( Presale

COMMENTS: The assemblages in this zone are less

diverse Lu[ﬂ}“i:'r--i to the W. barnesae Zone be-

cause of the unfavorable lithology. Biscutum and

"

}r_f-,f-g'?'Ih'L’L'f! -.Z"‘aLLt'HHL Vi LY Idre ,1{'11’] {_jE[HLJi[][”"]Li'H_;k.j_
ly present

ASSOCIATED SPECIES Discorbal aus 1gnotus, Carino

ithus magharensss, Lotharingius cont ractus, and
f

i 5 i 3 .': I ¥ e o q 1 ."I
LYCidg 4;-"';1"' aderd Tradrrereil

CONCLUSIONS

1 he xiL'[JH‘L‘d L'JIL.!H'HLiH nannotossil Llf"lull'_'»r‘-L"'-
performed on eight sequences of the Umbria-
Marche Area allowed the recognition of a contin-
uous succession of events, correlated with the
ammonite zones, for the !"IH;IMMLImm—I;Jrlj,' Baj-
ocian interval

TI'he relatively good coincidence of the [ECOg-

nized events 1n the SCQUCNCES Studi W
us (0O Suggest a 'i._«.likhif.‘-'.,'ll'_l‘“\ [1annni

graphic scheme for the Middl

that seems applicable in the who

[taly

SPECIES INDEX

‘_f_.t”;_,.”ld.',;};’ al ”.'i.i ¢ iilf ;_‘.Ltf'?-_i.: 24 | "x,“,
and WISE in WisE and WiND. 19
HJ’--, LM ti"l,‘f jl'f;'{ m (N EL. 1YY (4
al.. 1974

Biscutum finchir (CRUX. 1984) B
Hj'h_.'h".’.ff'!,? OV ’L:*}"“t, '!_‘.!—'J }*-, Th,
.J';f' CHLIM wi“

Discut . L 4'1",’..-?'_ nsiy BOWN and K
‘r._a';"_r]'t'.-'n' ffr:'i'- Hi‘ﬂ

( ,M'I!;‘--.;;'f.i Y Mmaegharerisri "'\,1 S H

RLICH, 19/6). BowN. 1987

Carimol LS '-'ff"t»’"-.'f- DEF] AN DI
][':(.lf' UN él ..{'.'"r. ]‘i !
y i : |
L re J,"h‘.:"*‘r:'!.'.f_-ff CaAlldld iit-. NS X \18.0] [ ale
l\-'h Hawh - ]
YARNARD, 1Y/5 emend
J ] [ : :
Crepiaoisthus crassus (DEFLANDI
?I.'Hr.lu.
= " fr. -' II-. s " -'r | k! L I': ;
( rf.;"f..-l""i'f.if'”'l Y TANIELALH) IJJ" WIN. 1LYS
( i frll'luif"s'a'rf;".-”ff" ;*1‘."_;( R ) S LrJETENT ) {

l.]l' 1"1"'-"'. T“'. - ! l.”.,\_'
( Fé th'd’a-’-{}.'! #-1.?' *-.I”‘.

. 7
( repraolithus Sp

I I | ¥ 3 F
Cyclagelosphaera margerelii NOEL, 19

1’)4.' VOO r/ h;'a':ikf-;“ I 70L10 ((FOR I A | ©) F [
NIELSEN. 1968

Discorbabdus striatus MOSHKOVITZ and |

1976a

!LI: H;"H't:u.{’r-’afr;';'| f L“_.:,“ I | .\\.: EL. 1 OGS

Lotharingius barozii NOEL. 1973

Lotharingius contractus BOwN & COOPER. 198
Lotharingius rucicentralis (MEpD 1971) GRIUIN &

ZWEILL, 1980

Lotharingiu; pauffitr GRUON & Z.X EILI 1N ]

al. 1974

Lotharingius sigillatus (STRADNER 1961) PRIN
GRUN et al. 1974

f.fn"f_xﬂ'ﬂf YIS VE KJI.'H Bow N and Cox )PER, |9D8Y
Matrolithus elegans DEF ANDRE, 1954

Matrolithus jansae (WIEGAND, 1984) BowN &
Y Or NG, 1n YOUNG et al., 1986

Matrolsithus lenticularis Bow N, 1987/
Parbabdolithus liasicus DEFLANDRE. 1952
HLI.:'{;;[H.; mcompta BOowN and CoorPer. 1989
Sollasites lowei (Bi 'KRY, 1969Y) RooD et 2/, 1971
Yollasites Sp

.H{j”.'_'“l‘f?;_hu Ire f'f.; f’.e"f”u_.'ﬁ.r"u'f.f 1 )} FLANDRE & DAN
GEARD, 193K

'\t .i'l-'-',;‘f | ,fh{--ilh re f'-f:n' "'1[“7‘
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