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PALYNOLOGY AND STRATIGRAPHY
OF THE PLIO-PLEISTOCENE SEQUENCE

OF THE STIRONE RIVER (NORTHERN ITALY)

BY

D. BERTOLANI MARCHETTI ("'). C. A. ACCORSI (*)- G. PELOSIO (‘H’)
and S. RAFFI (‘H’).

((*} I113-1‘i{11ln of Bri1tr1ny, Br1ln_qr11'1 Un1'1mrs1'1‘y,
(‘W I11.-=1!1'1‘11lr* 11/' G1*r1I0_qy, Prrrmrr L-’!1i1:1?r.s'iiy).

SI'.'}I'1Il\1AIHE. U111: $111-ce.~1:~1i1111 111111-1110111101-E110 (I11 Tn1*1'e11t. Sti1'n11e
p1'€:5 dc P1111111! fli.1'1Ii1: 11c|1t1~11l1'i11|1:1I1=-"1 11 1516 rEt11di1"e 1111 point 1112 1:116-
st1'£1["ig1'1'1pI1i1|111= 1:-t [111l}*1111lr1giq1|0 1111"-1' I’:111}:111i do q11cIq11us 111111-
111'=e:~1 111111’-111111113111’-.1iq111::~1. D1111:-1 |1~ 11i11g1':1111111c 1111 :1 1Iisting111'- 10 111111-
p111'l"1-111c_11t dc 110111: 1}'[1l(-.‘H dc T:1x111li::1*C~¢::s (111111 l"n11 11 1:xcl11:~1 1111 num-
l11*1=- 11115 1111311i111'1*:1’riq111-11 ty|1i1|11r:§1‘} : lu l}'p1: $§1.r:'11dr1;1yf1'.-1 1li:~'.|1111'11it £1 111
limite 1-1111‘-.-'£*11ti11nn1'lI1- [1]i11-phl-ist111'£*11c. 1'1':1i5-en1l1lal1le1111:11t £1 0111151"-.
(F1111 (]L‘5SL'L‘]‘l(.'lI1L"I1[ 1111 1'li11111l, tu|1dis quo I1: l'}'pu S-3r;11111'r1—Tr1.1'mIi11111
11 des 11.w1~i1l11ti1'111:~1 11pp11rc1111111*11l liécrs £1 l'C=\'ul11ti11n 111: 111 lignu dc
mfite. L11 1'11111'I1c 1'li11111Hq111= 1111111111? 11111‘ 11131-111110 l'r11i1-he, 1111 milieu
de 11111110111‘ 1.111 1'r;*111111'1'|111- 111 |11‘1:111ir1-1'1: 11]1p11rili1111 111* 1—lr1.~fi1.'-:'1 1'sfru1-
dicrr, sllivie 1l‘1111 1'1'~1']1:111fI'c1111*nt 1-11 de-'11:: 1'11g111*s :1111'1'e:~1si\'e5 qui
1:11ge11d1'1:11t 111 |11'1'*1l0n1i1111|11*e 1113- Qm*1'1"11.~1, Cur_1,m_. (I111';_11'11u.-' 1:11‘... Des
;1|'r1I11£*111c:~' 111* 1'111*1'1'-l11ti1111.~; uni éti-. 1li:~;1'11trEs.

Introduction.

The 111'1*s1~11l sl1|1ly is 11 |1:.11"l ml‘ H11‘ 111l1*1'1lisc.ipli11111"y 1'es1*111'cl1 p1'1j>-
§.{lT'fi1111l1t? 1111 [I10 Pli1'_1-15101sl111'1*n1* :~'.1.*q11u11r:1* uf lhe SIi1'1m&* B11111‘ (P121111-
S10 111111 R.,11~'|-*1, 1974'). The 110w |111]yn11l111§i1*11l 1l11t11 are H1u1'1*i'1'11'1? encla-
svd 111 11 :~;t1‘11li;_;1':1]1l1ic11l f1'111111"~.\'u1'l~: :~11111]m1'11*1l 113' 1111r|1c1'1.111s 1111161111-
l1'>]c1;§i1‘11I, p11l@111*1"11Iu;_1;i1+11l ;1111l ]1:1~lun11111;§11ulic (halal, lnust 111' wllich
ll-Fl\'O not 11111311 jml p11hli:=.111*1l.

Tho Sli|'1m1* Rh-"(*1' is 11 lvfl l11111I~: [1'ih11l1'11'}~' 111' the ‘T1111: Rive-1‘ and 1-"1
lm1;_{ r'~:l1'1*l1'l1 11f il 1111'11'ks; lhv I11111111l111'},-' ])L‘lWL‘i:l1 lhu l’1*m'inc£‘s
111' I‘111'111:1 111111 Pi111‘1*11z11. I11 its 1111111110 1'.r1111'.'e11~ H10 1'i\'1*1‘ 01‘ml0:=.
111111 1:x]"111:1u.~; tn vivw thc Plin-l’l11i:~2lm*1>11e su:li1111~11l111'y se1|11e111-1*
1l111_11*1'l_\_*i111.;‘ H11‘ 11111 111111 1'u1'1*111 r1H1w1'r1. H W115 first ill11sl1'1-1[e1l and
1Ir:s1'1'ih1*1l I1}: I’.-11>.-15:1 111111 111-111.0510 1I£1fi2"1. T111-r :11-1111011131: u1|l1'1‘1'111$ in
["1112 1'i\'u1' lmd allllmsl 1'11nli1111u11sl}-' fur 5 1-1111, 1111111 S1'.ipi11111* P111111? 111

T*'1_11.1,1-:1: 11'1" S|*11111.~:.'-1. V1.11. XXI. N" 1-Z2.



150 11. 111111-1-01.11111 .-1.1111 0.01.1-

1-'11:. 1. —- (111 the 11;-ft 111' 1111- g1-111111 1111- 11111111 p1111-111-111:1|-11111111.-111111 1-111-11111111111
1111-1111g111111t 1.110 1-.11:1|111-111-c 111-1: 1-1-111-1-111-1111.-11. U11 1111- 1-1;;-ht 111' 1111- 1111111-
11-11;-111 1-1111111111 1111- 1111.+1ii111-1-1111; 1'111‘1'1.- 111 1-1-11111-ted. '1'111- 111-1-1-1-11111,-.51-11 111‘
.‘§'1'-'.q11111'r1..-'T1-111-r111'1'11111. 11-1111-11 1'111-111 1111- 1-1111111111 111111111 |'111‘1-1-11. 111111 tl111.-.1-
1;1f S111'1111r1;1_1;!1'.-1. 111151111‘;-i11,1_{ 1.-11111 11101111111111 111111 1-1.-1-1' 1-11i|11- 1-111111110 111-1:
111111-111-11 11111.. S1111111 111-1-1-1-11l11_1_{1-:1 111' I-1111-111111111'11.»-‘(I1-1'1‘1'.-1 11-I-(11 111111 {-1.111111-
(I1-r1 (O) 111-e 1-1-111-1-1:1-111011. O11 1111- 1-ight 111111: 111‘ 1111- 1151-111111 thc-1-v is 1111-
1.-1in11111:~ 1-111-1-0.

T111.-. gt-111111 is 1111-idc-1-1 111 '1 :11-1-11111111, |"111- 11-I111-11 1111- 1111-1111 1.11-1-1-1-.-11111111-.-1
111' the 11111111 111.1-r1 111-0 _-.1,i1-1-11.

111 1.111111 111- 11-1-I-011111 1:!-1111111113. A11--1111111111-1-1-11 1111111-.11s -17.2 -"1’?-. .'§'1.-1'11(I1"1;1y!1'.-1
111.3. S1-q.,."Tr1.1-. 19.3. PL-11111 l. 1111111011-_1;1'1"111 27.2, P1'1111.~: 1. 111111. 3.11. T.111y11 5.15.
C0111-11.1 -1.0, P11-1-r1 3.4, .--111111.11. I-‘:1;-111.-1, .1Inm1, Q111-1-1-11.1-, (I111-_1,111. P11:-1-111-111-_1';11,
P111!_1;c1-11-_1;u, (I311.-1111111111, .--11-.-11-11111.1, I "'1.-111111. 1111111111111-1111 0.3. .11-1-1-, .\.-'_1;.-1.1111, Z111-
I1-1111r1. My:-1'rF11, .-U111-11.1-, .-‘I11-101111--11. 1’i111_u-3111111. B111-11.1-, P1-111111111-, R1111:-11111111, 111111--
11-1!1-.~1_. 1111111"-11':-11 0.3. Gn1?f111-11, E1-1'1-1111-1, C11|11-1-511111-0111-. T11.1-11.-1, S1111‘.-1-.

1.11 D1-1--00111, then 1'1-1.-1111 1"e111|11e1-11111 1-11111 In 1-11111 1-111111111-. Air 1.111-11.1111-1-1;-11
110111:-11:1 59.3 P1‘.-111.1: 1111111‘. 20.3, P1111113 11.-"pl. 20.0, .--11'11'1+.-1 2.2, (.‘1-dr-11.1 1.1.
T311,-111 S'1?1'1111?r1;.1_1;t1'.-1 2.3, .S1'-11.,/T1111‘. (1.11, C.11|11-1-1151111-1.-111-. I-'11-5111.-1, B1-111111,
.-1111111.-1. C111-_1;r1. P11-r01-111-_1;1-1, C01-_1;I11.-1. (I111-;1f1111.~.-. 11111111.-1. Z011.-111111. Q111-1-1-11.11,
P1111‘,-}c;.1"11-1-;1"1. .111,-;I1111.~1, Crzsirrrre-11. O.-111‘:-yrr, I-"1-11.1?1'n11.~1, (I1-111's 0.7. E 111.-r111-1111-11'r1 1.2,
.-”\"1,1.1-.111. .111):-1'1-11. 1.-.1‘. Gr-1-1.11111. .1111.--11:1, I11-.-1-, W11111-1111111, 811.1-11.-1, Rhr1111n11.~1, 151.1111’-
r1'1--11 (1.--1. G11111‘11111, E1-ic1Y1l1-11. P1's1"111-1'11.

1:1 W'(-1-1;-11111 111111111111. Air--11l111'11l£+1-1:11 |111l11_-11.11 2-1.11 ‘I--‘P-. Sc-111111-1;1_1;l1'.~1 211.0,
.*2‘cq.,1'Tr1;1-. 41.11, P1'n11.1- 1111111. 15.5. P1'n11.~1 dipl. 3.7. C1111'r-11.s- 1.3", T.~111y11 1.2.
(1111.11-0s1111c1-nu-3. F1.-1g11.~.-, B1-£11111. .-11111.11, .S'r1l1'.-1-. P11-1-111.-111-1111. (.'Ir1.~:m111.-.11. .-11-.11-11111.1.
(I111-_1;I11..1, 0:11‘:-ya, C111-1151111.-1, .1\-'_1,1.-1.1-11, I11-.1-, I.r1111-11.1-. R111-u11n11s, H;1he1-1'1-11, F.1-i-
cales.

1.1) ().-111.ilI111ir111.-1 1'1-11111 1.-11111 I11 1.-.1111! 111- 11-111111;-1-11I1--1-11111 1-111111111.-. Air 1111111-
11111-1111 110111-115 49.4 1.7-£1. P511111; 1111111. 1-1.-1, P1'n11.-1 1111111. 13.1’, P11-.1-11 13.1. Ii:-1'1-11
5.6, C9111--1111 5.8, T1-11g11 7.5, Sc-1'1'111!11,11_1;!1'.-1, S1-1,1,/’1"11.1'., (111111-1-1151111-c-1111, T11-.1-11.1-,
Fa,-;11.1, 130111111. .-1111111-. $111111‘, (I111-1-.111. Pie:-111111r_1;11, 1»‘111f_1;1-111-ya. .1111-;I1111s_. Cn.1i'11-
1"”-'1 "3'-1F'11111.1.. C111-I11'1111.~1, I-"1-11.1-11111.1, '{’1'!1'11, I-'11-1111.1-, Z1-U.-111111. C1-H131 0.5, 13111-11111-
1-1111-1 0.5. Q1111:-r-11.-1 3.8. (1.111:-_1;r1. .1-[111-11.1.1. .-11' 1;:-1'1.-11, I 111.1-, 1--T1111:-1111111, I.1'1-1’:-11'1'1*111-1'1-1111,
RI11-u111111.~1, )1-'1}-1-l'11l1-.1, E11;/1-111111-11111:. 1'-I1-i1-1111-:1. B11111-111-11. 11111111111-.

1-] F11-111 111ili.q1i1|1+-crml. 1111-11 11-1+1-11-111-111 c1i111:111-.-; "H10 11-111-11-111st 11.-1111 5111-.-
'i-‘-P-‘i5i\'@ I‘15@ Of Q11-1-rr-11.-1. (L'111-p1'1111.-1 111111 C111-1111. Air-1'1l111111e1-1-11 1111111-1111 -13.-1 -5'-F-~.
P1'1111.-.1 1111311. 1.5. P1'r111.'1 111111. 11.11, P1'1r1.-.11 7.11.. .-"1111'1=.~: -1.7. P1111111.-111-;11.1.1. C1-1111-11.1,
1":-.1111;11 5.11, .‘?§'1-1'111I11;1_1;t1's. Sc.-1]../T111-., (.'I11|11-1-.~111111-1-111- 3.11. I-'11;/11.11, R1--111111, .-11:111.»-
8.5. C111-_1;1-1 11.1‘-'. P11-1-111-r11-1111, Z611.-111111 2.3, I-I1-1g1-H1111-'d!1'11, Q111-1-1.-11:1 12.0. C111"-
;11'r111s 11.2, (J01-11111.1 3.15. F1-11.1-1.-111s, ’1‘1'I1'11. 1'-*1’:-1111.11. O11-I1-1/1.1, I-:I'111.-11111111111 1.3.
Celfi.-1 0.11. .1I1;r1'cr1, 1:1’. G1-11111111, .-11111-11.1-, 111111 11111111’ 111111-r 1111-1-11111111111-'11111s
1‘1111‘11.

f) M11111-1-111015-' 0.11111 11111111111-.. A11--l1I111"11'11-1-1-11 1111111-11s 511.1 ‘T;-?..~. P1'1111.<1 I11-1,111‘.
12.T. P13-111.1: 115111. 26.3, P1'1"1-1'1 “F,-1, .-'1.111'1-.1 15.2. T.-1111-/11 111.3, 5'1-117...-"’T11.1-. 2.1.
(“.‘.11p1-1:-1-111111.-..c-111:. Fugrzs, B1-111111. (111111-11.-1. C11r_1;r1 11.3. Plat;/1-111-1111, Z1»-1!.-111111 3.11.
Q1111:-@1111 9.5. C01-11111.9. C111-p1'1-111.11, ()5-!r_1;1'1. 'l'1'11'11_. {’In111.~1. (J1.-111's 1.1.3. E111-11111:111'11
11.11. J11_1-11111111. (.’11.\11‘11111?11. .-‘Hy:-1'1.-11, .-11111-115. 1’1'h111-1111111. 1311.1-11.-1. P111111111-, My:-11-111-H.
C111-11113. E1111:-(I1-11 1.3, E1-11111105.

;:_'.'1 W'111-111 13111111110 ; 111-1251111120 111’ 11_\-',q1-1"11111_1.'l1=.--.. Air--1111111111-1-1-11 1111111111.-1
1-9.9 51»-E. P1111111 1111111. 3.3, P1'n11.~1 1!1';11. 111.2, P11-1-11, .-11.111-.-1 3.11, (.‘1-111-1111, T111111:
16.5, Seq./T11.1:. 2.5, C11]"'11-1:11.-111111-111:. T111-11.11, Fr1_r;11.~1, B1.-111111. .-111111.11 3.1. Sm'1'.1'.
Z2111-111.111, C111-111:1 21.1.2. P1"111-111.-111-_1;r1, Pl11t_1;c111-y11. @111-1-1-11.1: 11.1). C11r;11'1111.s-. 11.--1,
Fr11;1-1'1111s, T1'I1'a, 1..-1111-111.1. J11gI1-111:1, (.‘11111‘1m1-11, (.'111-11111.1 2.2, (.‘1=l1'1'.-1 (1.2. 11111-11111-
1111'(1 1.0, 0.1-1‘:-_1;11, .-11'-1’.--, .-11-.111-11111.1-, 1.1‘:-1'11d111111'.-1.111, 111 _1_;1-11111, .1111:-11:1, {I1-.1', 1'1'I111r-
11.11111, 11111111111111, E1-i1;-.1111.-5 Eplzedrrz 0.4. C111--1111.11, (Ii:-11111.-.1-111-. I.1'1;111'1I111-1111111-.
1.11111-111.-, P11I11111e, P1'.~1t111-1'11 111111 111111131 11111e1- 1111;-1-1111111111-11111.11 111111115.
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Ififl I). BEBTOIANI AND COLL.

the site 111' I.11111'11111>. The s-111-11111 11111 NNE will1 1111 1111:li1111li1111 first
i111*1*e11sing f1*11111 28° L131 38", H1011 §_-§1'1"11'l111>1llj_1-' 1lu1?1'1*11si11;-.5 I11“-'1-11*11s 1111-:
11111111 111111 111‘-.111'1y 1'e11cl1i11g 11 11111-1;/111111111 p11.=:it'i1"111. T110 lill111l1"1;;y 111' 1111:
Pli11-l7‘lcis111c_1:~11e 111*-11111111111111? 1'}-'1'l1: is 11111i11ly 11111}-'1"*y in U11: l1_1we1'
111111 lniddle 111111", silly 111111 511111113’ 1111'\\"111'1ls will1 inlc1'1'11l1'1ti1111s 111' 1:111-
c111‘c11ile, bi111=;p111'ite 111111 sp1"1.1'1111i1' 1101111111 ].11*1l1~'- 111111 1111151111. Al 1110 1111511
111‘ 1110 s1;=.q11e111:e 11 f1:-"W 111et1'1:s of 1:-1111111}; c1__1|1gl11111111'11l1.>s, 1.111l1*1'11|"1. Up [11
110w t.l1'1s 1:1_111gl1;11111"-1'1-1l1* h1*1.=; 111;-011 i11l1=.1'p1'ul1*11 1114 [I111 1111121‘ ul‘ H111 1’li11-
1:-ene t1*£111s,_1;'1‘essi11111. A 1'e1'1111l 111111311 111' 1"-1'11s'111|1 in H111 1'i\'1"11' 11115 1'01*1~11-
led '1-'01'y c1e111*l.y lhe part 11f the .~11*1[111"-1100 i1111111*1li11l1~l}-' 11l.111v11 [I111 1r1111-

'\

\1{W
PIACENZA

QXQKQ) 1?75"ebbI8

Afda
LAURANO

-10"” S.NlCOMEDE
5“

PAHMA

KO
‘Y3’ R EGGIO

I11

50O Km.
 

5'1
A1 6,10; 2a

0,06‘
"0

4?:

M1111 of £110 111'11~..-'1 1'-1111'r1_111111li11g the Pli11-Pl1:it~;l111.'1*|1£' :~;111111u|11'1~ 111' the Sti1'n11e l‘i1.‘0l‘.

gl1111101'11iP. Thus it W211-1 1_1h111~1'\'1"-11 ll1.11l. 11111111‘ I110 1-.1111;_=;l111111;*1'11l1;~ ll11~1'1-
was 11 51100051111111 11f sill. 111111 111211111 l11y1*.1's 111111111 l'111'ly 1110l1'11s lhivk 111111
1:011l11i11i11g fresh 111111131‘ 1111111111111 111111 11sl1'1'11:1_11I:~4. S1|l1141*1']111*11[ly \\'il'h1111l
1111}-* 11pp:?11'e111 11i:=;c1"111ti1111ity 11101-1* 1-1111 1111 111111111 lI1e1'1*l’111'1~ 11 lypi1-11!
111111'in1:- I11'rw1*1' Pli1'11.-@1111 111 1I1*1~]1-111111111‘ l'111-111111, '[‘.l1c |11"w I111-111 11111l11.111
ag1'12cs with 11111'1_l1_1§1;1111s sil1111li1111s wl1i1*l1 l111\'1- 11l1'01111}-' 11111111 11l1su1'\'1:1l
in neigl1l111111'ing 111'e11s. F111'll11"-1' 1'1~s11~111'1*11 1.-11g1*11'1li11,{__-; 111111 1111111-. is l11:'111_§__;
1:-111'1'ie11 (1111 in 1111: 1111111111111 of (‘i1~1,-11-11g},-' 111' P11111111 ('I.11":1:.-1111r~"-0 S. 111111
PAPANI (3.).

The 111111110 'T11l)i1111i1111 is 1~l1111'111rl1~1'is111l 1.1}-' 11 11111-11-11011111‘ l'111'i1"s ;
:;1fle1'v~:111'd5 11 g1'111l1111l 1'cg1'cssi1111 l"11~g1.111, ]__1_1'11i111l.1l_\_-' 1-111111 1-1111l1'11lI1*11 by
1011111 1&1:-.t.1'1nic. fac:t111's. The 11p1101' 111111 111' l.l11: s1*11111~111-0. 1-11111 in ]11-.11'li-



1\-011-1-111-11m 1-1-.-11.-1' 1-1.152111-1-00131111. 1='-3

1-111111 1111- 11111 1111111-1-s 111 1111- 11111, 11115 111-1-11 111111.111-11 111 111-11111, f1-131111 11
1.1."-1111-n1-11111.»-;i1-1"1l, 111-111111111111111111-111 111111 1-11111-111'-1111111gi11111 11111111 111’ -1-i1-W. I11
1111'.-1 111111 11-111-1 11111111111111 111-: 1-11111-1-11111111111 1'-"1111-P113-1111111-e111.-. 111'1111111111‘}"
(.111'1'~11 11|11.11-111-11111-1- 111' .--11-'1-111-11 1'.-1111111111-11 111 2-11.811 111 111' 1111': .11‘-11111-.11('r.'+').
'l'.l11.- 1-1111-i1-11 1.111111-11111. 11-1111-11 1111111 i111'11.~1li1_-,'1111*11 in 111-11111 (F111;. 1'1 111-1-.-5-,011'l.-1
11111111‘-1'11l.11 11111111,-1111-l1-11‘. 11.<;1'-i|l1'11i1111.-1 1-1.-1111111 1111- i|11'1-1-1lil1111'11l 1"-11\-i1-1_111-
1111".-111.-1, 11-1111 11-1-11 111-111-111511 1-1111111111-11 111111 11 1'1-111111 w1.111-1- 1111121 in1e1'c11111-
11-11 in 1111- 111111-i111- 111-11111-111-1-, 11 is 1.11-1111111111: 111111 1'11'11-11? 1111-. 1.11-:11-.-11 1-111-
.-11111e 111' 117-41 111, j1|1-.1 111-1'111-0 1111- 11-1-11111 1-1-1111 1"'1.-.1111.s- 11111111101111-1111
1L.-111-1.-1I111I~'..1. 11 11111-111'-1'1-11 11111-11-11111111-111 111111 11111-111111 11111111113’ S01 111. T111"-
111'111-kisll 1-1111111111-s 111-11.1-'1-1-11 1115.511-T11 111 111111 33-94 111 gin-. E-1"1110111-11 111'
1111- su1.1s1-11111-111 1111j1-11i11_1,-;1-1111l111- 1-1-11111111111 in 11 1'cg1-1:-ssi-1'1- 11-1-1111.

Description of the sequence and pcrleoecologicczl observations.
(P. 111111 11.1.

11.f11'1-111.1111 111: sill 111111 fi111- s11111'1__ 11i1'1c-11-1111i1- I1-11.-11-:1 111111 11-1-1-=-'11111r1-v
P1 .1'-1-111111111-1'1 111-11s 1'1-1'-11111-111 111.-11r 1111- 11111.

.\-1.-11111111-11111111.. (IO?-ZTE‘1‘~JT (1-11111111.-11-.1~1_, 1:-131111111111-1-111.-;, 111-_\'111-:c11111:~1..._):
1111111111 11-1111111 11.-;:-.1-11111l1'1_,,-.,-'1'-.51 1‘1111111i11i11g 5111-1-i1-s 1.-.-i111 11111-111111111111

in life 11111.-11111111 : .-1.-1111r1'1.- [1111-1-11. P11L1, C1111.-1111111111 11111111111111 (BR1111-
1:1|1). T111--1.11-1'11 1111111.:-1-.1-11 (W111"111_'], G11-111.1: 1-111-1.-111'1111'11'1-11 (B111-11.111111},
C11-111.~11'111-H11 /'11:.-1-1'1'1111 (1').-1 (.11-111-1.-1'1 _;
-1- :~111e1-i1-.-1 1'-I1111-111-l1-1-i.-1li1- 111 :~1111111}.- 111.-t1-11111 11111111111: G1-11111'1'1'11
111111111111 (31-1111161-.-1111.-J, P111-111'1-111-11111111 1-111'111'.-1111111 (1-111111.11-1-1}, T1}-11111-I1-11
1-1111"11‘1'1 {Pars N.-111-1-) ;
-1- P11.-11'1f11111'1'1~1111-111-111w 11111-1.-.11-11 : J11j11111'1111.<; 11.1-1'1.11-11.11-.1-11111.1: [P1111-11'.-1:11-11,
.-111-1111111 ,1111111111_1.-";111' 11-".1-1-1'11.--.1-1111.-.1‘, .~11'1111111'r1 1111111.-1111-11 ().l11:~.-'1".-11111111.... ;
--- 11-1111.-1111111-t1-1.1 11151111 11ss011111l11g1- 1-11111-111111-1-ize1_'1 1131- .-1111111 1'11.-t1-it111
111-1.-11111111111111:-1111 11111111111111-11 1131' C11111r111;.s 1111111-'1111I111-1'.-1 (L1.-:r<1f~:1,
I111:-111111 1-1-11-111-11 (1.1:-.':~.-13:), (1111-111111-1 1;1'1',1l111 (_()1.1\-1) (111111 111111-.11 1‘1:-w1-1-
11111-1:-11111-115 01111111 11:11:-11-11111111121-1; 11111111111111-11 11111'11-1-1.
'l‘111- 11111-1:11-11 111‘ 1111- 1-1s:~111-111111111.-;1:.-.1, 11111-111-111111-ly t'11r1s1- 111 1111-. 111'1.-;i-
ti-1111. 111-1- 111111 1.,-111111 1111111:-111111-.11 111' 1111t1"1_1-1111-.11-}.-. A 11111‘,-'1,-1-5111111 111'
1111- 111-11111 1,11" 1111- 1-11-1-i1-1"1111111:-111 1-1111 111- i11f1'-1-1-1-11 f1-1_1.1"1"1 the 5111111111:-n~
1111-_1' 1111-111-1111-1111 I111-1-111-11.-1 1111; 11111 111‘ 1111- i11t1,-1--1-1111, 1111111-11l'i1"111' 1111-
11111111-111-c 11f 11111 w111-1- 11111111111 1111 1111- 11111111111. T111-1-1-f111-e 1111- 11111-1
111 1111- s1;-1|111-111':1- 1111111-1-11-11111 1111.-111. 1'-1111 111- 1-1111-iI111l1111 11.1 1111- i11f1-11-
1111111‘.-111 11-1111 11 1.11-111111111 11-1-1111 111 1-1.-1.,-'1'u.-11-;i1111.

111.1111-2-11.111'1 111 : 111-111'-I1 111-1111.-ail.-1 -1-1-i111 1'1-1-11111.-nt 11111-.1-111.1111-11.-1 11f 11i11.~11.1111-i11-
111111 .-1111111 I11-111;; 1-11111-111--111-111111-1'1 1-1111111011 n1-111- the 11111, \-1-111-1-1-
111:1-1111-1-1-11 111-111111-s 111-1:-111 111111-0 1'1-1-11111-11t1_-1-'.
1\"1.-11111111-‘UHHIL {‘.1'1‘.\"1‘E.\"'l‘ 111111111151“:-1, 1-11116111-13111111 11111111-, :
— 11-11111111111-11-11 111111111 1111111-111111115.-11¢-:1 11-itl1 P1-1-.-1'1'1-1 j111-111111011.-1 (_I.|:-.-:1.-11:1.
(F1111-11.1111-1-1'.~1 1'11/'11-1111 [1-3111-1111::-111, (.‘11111111_1;.-1 11111-1-1-1111.11-1'11 1I.1r\::~1-11), L11-
11-111-1'11 11111--111--1'11 1I.1r<x11:'1. A1 211,81.) 111 111-st 1'111111:-111-11111-0 11f 11111-11-
.~'.i1111111 5111-1.-11111-1111 111' .--11-1.-U1.-11 1'.~11'1‘11111'1'1-11 (1.1:-<r~;131).
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,126.8!) -3:.lHl m : silt Hilfl Iinr: snnrl nlt.m'11z1li11§_£ with Iiinvluslic boils and
1‘HI‘£‘.' Stl!1t"lSltlI1@S.

M.-\{1I"<fil~‘tlSSII. tIfiI\‘TE1‘~IT lninlluscs, L'£ll(‘:lI‘L’{)l1.‘~1 zilguv, ...'l :
llll}-'.t‘(l fnssil zissoiiililiigcs with the same LIHSHC-lilllltll (-1inr;1clL~-

ristic as nuiicctl in the ]Jl‘E‘L‘l3tllI1§_I l:1}.'£*1's l}(?l\‘~.-'L‘t‘-11 ll.lH}-1{'i.l'lll I11 ;
- - lr:111spurtL=~.d fossil E'lSSt_‘l'lll}li1§.§E."-I with (I!1lr:rn_i;s rip¢=:-cnhrr-is
(l.|:~::~:1é), (ilycynzeris m'uluce.~:cens ([..|.|'\:\'l.‘\l_l.'[_:l{-l., Lm'ru:'irr lm‘:'uriu
{l.11~::\*I%), I?"u:u:|pen gIy(:z'mcr:'.~; (liumzl, .--lr'cm!l:m*r_'rr'rIirr tuber:-ulntr:
(I.1:~::-:11:'), .4. st-liiriritrr nmcrmmtu (PnL1_l, I-"'.~?rn:s riiriltflr":rm*ltr1 (Ls-
n-Ismzlil, Telliim rwirbis -(]3n(11\*sl_, T. pnlr'l'u'Hu (lint.-\Iu:I<l_ i-lI:n:*z‘r'n
mr'ullz'na (I..I:~'-:-*13':), Spfsula suIw!r'nm;_rrr!r1 (1).-\ C(}HT.~\l, Al the lmsc
uf this il1lt3t‘\-‘ill there was fgttnrl Plmlmlr'rI¢m m'l1mu='::.s':'.-: [l’n|I,l1=I=1t,
cniisitlererl to be 11 lmrenl i11f111.ig:"u11t in lhu ;\-It-tlit1=-rrnlieuli l’leistu-
cent.-. In this ililrcrvzil, l1t_'i\\'c-w31*, lll{_'I‘£* urv still prusmil and assu-
Ciuletl with \'ur_\' fvs-\' H]J£'.(‘.llllE11S 01' .--l. :'.slr::Hl:'r‘rr. lmlh spvcius
nl‘ <: Pllt‘lL‘L"flL‘ nffi11il}">> like .lnms:'um crisiumn: (Bnm~:r~;}, Pc.'l:?-
r-guru lirucclri (DESI-I.-\‘fliISl_, (.‘e.r1'I11z'u.rn u¢."u'."m.-mu: (Bu.m:¢':lI1l, C_i;rm:-
Hun: z:]'[z':i:-1 (DESI-IATES), uml spuvies nf it!11'1|.1t=.1"sl0-\\'urn1 ziffiiiity.
like .-Uitrr: rsmmlrr i\-Lu-<m'.-\'1", CI1m'mi:'u rim-li']'t*:'u (l..-"KM.-klflllil. Swim‘!-
deriu rzchrrt:'ri¢*n (S0"\\*E'n1.1\'l, still livi11,~_._1;' in the Mullilurrullvzm.

3'F.lll}-~I1.t_Nl 111 : "well surlrs-cl lino szmtl, silt and hiuch1sti.t' lenses (l]I;‘ilL‘ll
tlrsp-tisilsl.

Tl-ll.-u;1m>1=t_»ss11:. r:nt\"r1'-:-.s'r himlluscs, :
-— trsns]mrl|':tl fussil assenllulsgv with (.'humc?len gallium (l.1s:-:I%'l,
(}Iyt~;,':rrer':'.s trhilrim-.s:"'e:2s (L.-\I\I.-Klttiiil, Jlr:r*lrr.r_ cu:-ulliim (sl.1:s:~:11:l_
Spisttltl .s1:l1t:-uremia (1').-x C.us'1".-1.), itcrrmH:m~m'u'iu tnl:-¢*rr'ulutu
(l.1s.\'i3:l. Swim nmr'yz'imtus PI-I?'~£?\ZA?\I'I‘, 1i.‘ns1's crisis (l,IssI1:'), IJmm.r
In-"n!I.si'us I-‘nu. Telliizu ])lIl{‘lt£’”tI Isxii-1.-xiitzii, Sphm'runrrs.sr1 immi-
bills (LIs::~.'|1:)__ .\'e1rer:'m jn.~:eph:'m'r: lllssu, ll_\’[.lll‘ill spucios tn-rln}-'
uf the <<Biuc0u11usis of fine well-s0|*lcrl ssntl >>) anti Pu.'~H'tln:1f{I-
I11E£ltlU\\' s]mcius (B:'t(:'um re!:'rulul:u:: (I).-1. Cns'|*.-xi. Jujribhms
€.1*r1sp£'rrrftIs (PENIQ.-\.?€Tl. .-llmrniu spp., ...l.
I11 this lrarzt til‘ the st;-qlleiice tliurc. are fmlml the lust H|JL"lL‘iIlll.'.‘-l'lS
uf l')ilmim pm‘uIu (Bnmziiuil, :1 spa-cit-s wliicli 5-3-L'L'l11S in luivv
1100111110 extinct in lht: I.tiwL-1' l.’lL'istuL*u11u. lluru \.'11l'~.'0 til" .4. islm1-
n'it'u 1-ire |JI‘f.‘Sf_‘-Ill in the l'lL‘('I‘tlL‘tJL‘l1t15l!-5.

41.00 - --1~l.l'lfi 1n : silty Cltl}-'.

]vl.u;im1=t'issIi. r.m~."|"r~::-:'_1* (nmlluscs, uc_'l1i11i"rit|s_ ...i :
—— resitliml fussil vtm11m1nit}.' with l"£"|flll.‘~i :imH:'lmm'Uu (I..u1.~\m:1~1l,
Glnssus hurrmntis (l..I:-:.\'1§'), AM111lhm'r;rr'di'u pi'I:rc'ir-cmltzlcz (Suwi~:111n‘).
.-‘Ym:-ulrr plrzr'cnl:'m': l,A1'lI.-klttlbl, Ilrmslrilur lri<.*u:'r':zu!us pl:'nr'c=tren.~:
(1'lllT'~I'1‘l?.IHl$-L-\T{'ll', .-l:n_:;<‘li::n .~:erz1istr:'tiIu (l3im¢_:i':1||), This iiittarvzil
lllt1}' he Ct)l1Si{lE'l‘Et'l In 'lmve hm.-1.11 clvpusiterl in Sl1tlllti\\' \.\';;tlL‘I", must
pr-:ilial'il}-' in :1 SllL*.llEl‘tf{l uI1\*i1'nnnu:11l. At tllu trip uf this lieil
"Ilium has buvn rucr:11ll}' fntmtl the new .‘-l1_lL’t3ll.‘ti I~‘m'Hrui:Hc1 im-
pressa PEHRI, wlii-ch 11111}: ht: 1"0gz11'(le:1l as at lmrcul i'|11i1ii_.§;‘rsi1l
(PERHI, T975-).
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-14-.llll -43.00 iii : szilirl, silly siinll, with S;il“.ltlSll'}Fl(' Hlltl l)lt'lCltl5llC lenses,

ll-‘ll-\l_Illf}l*'ll-SHIT. l1(.lNTENT (iiiiilluses, eeliiiiliiils, :
-~- trniispiirteil fossil iisseiiihliiges \\"lll‘l .t--l:'r‘I‘feu i'slmidi't'ri (l,ii~::~:i3:)_
.‘~ipi'sulu sulitr'iui('iitri (DA (_Ius'|".a}-, Pr'lm' runlis {_Pm_i}_, Pm'm'ei:irdi'mii
prI]ii'llusimi (Pi_ii,i'l. P. mi':ii'mimi (P1liL|i11*1'l. l"'e:ieriipi's se.riesee:is
euiiez'{'ur.riii's Pi-:i.iism 1-lllfl Itsi~'i~"|,
-— I‘USlllllEll fiissil ei'i1ii1iiunit_\-' Willi .‘_$'elii':u.sler e(1m:'ili'feru.s (Ls-
ri-miiizi-;'), Hun.-itin‘n:' 1:-i'eiiri':iuliis plirireeeiis l_'ll"l{'iN"l‘ER-(‘lS.~\Tfil, Plum-
per: gly:-i'niei'i'.1i (Ihiiisl. (.'u:'di'iim Iiimis Bi-iiicefli, Glc"issus lmnirums
['l',II\iI'-JIZL... 'l"liis iis=.seiiilil:i;.g'e nizijc he rehiteii tn ll f£‘l['l£‘S nf the
]'1i*eseiit-{ls},-' ii¢'lrislil- zi"iul':iieiii'isis <:<.‘>'e1u':nsIer emiru'i'f'eru.s-.-lm-
phfiirii i"'illl'tl_l£’l' >>.
The liaise of this ll1lL‘I‘\'£ll is eli:ii*:ielei'izei'l by the s]1i‘eiidiIig til
.-l. i'slr'i1irili'err wliieli reiiiiiins \'ei'}-' l'i‘et[i1eiil iiiini.-'i1ir'Lls in the
sequence.

+lti.l_ili-.’i='5.'5ll in : l'iiiiel:|slie-siiiitl :iltei"iizitiiif_§ ‘Willi silly C121}-',

Bil‘.-'\lIIlUI-'tlSHII. t1ti?~E'l"l:".I‘~€T liiinlliises, eeliinuilei'1iis, ...) :
-—- resiiluiil fnssil eniiiiiiiiiiitji--' (iii the elsy-silt}-* iiilere:-ilzitieiisl
with .-ll-eli'eri i'sluiirli'r-u (liissiiii, l-"’eiierupi's seneseens eiuieff-:;ir'nii's
l"’i~ii.usm tllltl ll;-l.i~'i~"i, .S'pi's-iilu .5'lfl.ll'l"llIIC-Il‘li‘.l (DA (_‘.nsT.-i), .~lslr0-
peeten i‘rregiili1:'i.s l‘i-::~::~;.-l\"i*, Eelii'miierirr1i'zr.rii em'u'uluni (PE?s'Z\'ANTl,
Opliiiirri sp.
- -- lt‘1ll]S|lt)t‘lL‘ll l'nssil zisseiiililiigie witli Cliririieleii fftllllllfl (l.I1~c:~:i3:_l,
l"enii_q mul!i'lu.niellii (Ii.-mi.-.iii:i-1'). Dftriipu r.-nrneu (I.i:\::\:15:) illlfl
speeies til" the l‘L‘Sllll11tl fossil L‘.Ul11lI1LIIlll}'.
At the hiise the liirst t't]l[}L‘tll‘t-lllC'0 tit" Hgjuliiien lmlHii'eri (_Si:1miii?.'1'i:ii_}
is i'eeiii'ileil.

Ur -L? U1 .-I-._' -5ll.lill Ill : siind illltl eniirse snnil, thin pehhle lenses (lie-sell depu-
sits).

.\l.-\r:iini~"iissii. i:ii:~;'i'ias'i" liiiiilliist-s) :
— li*;'iiis1ii'_ii'lei'l flissil i'isseiiihhig..;'e Willi Cliririieleri _r;r1l'l'."mI llslsslil,

(i'l_l';e_i,Iriie:'i's m'ul'rieeseen.'-; l_l.Al\I.-\Ht‘.Kl, illiiielru enml'li'1iu (LI:~.':~:i_5:l.
!~Jnsi's ensi's (l.1:~;:-:i1:}_ Veiius niiiIlil:i:iielli'i (L.-xiii.-\nei~:l....
l.;isl' neeiireiiee til .['l.|. i'slmidi'i.'ii st 53.00 in,

5ll.lill-l_i-’5.l_ill iii: sill iinll siiiiil, thin green Elli}-' beds; at the hiise it
i;.'cihlil_i' hell lliieustriiie tleliiirfilsl.

3."l.~u11iirii-‘iissIL t1HZ\"l‘EI\'"I‘ lfl'i'esh \"i‘1llL‘I‘ It'l()ll'|.1SC-El :
- i'esiilu.iil fossil e.ii11iiiiiiiiitji' witli Dre.r's.<:erm prili'ii"inr;iliri I-)4-I‘-I-I-14!-'\.IS_|

TlH‘t"H"lrl.1‘tl.*i i".sselr' ((ILi'-;iiit':1'), .11:-*lri:ir1,i.i.~:is litislulri i\'1E»:l‘ii-i.1i'i'li, H_i;di"n-
Mu s[i1i.. I-'m'n s|J.

liEi.till-T-5.81} iii : silt}-' elsy, witli iieeiisimizil line szinil hells (l)l*t-lL‘l-ll!-ill
wiitei‘ (l£‘]]t‘i.‘illS_l.

.\l.»\t'Iltl1l-"t"ii-‘fill. (IHI"~i'l“I*II'\"l‘ llJl‘llCl{lSl‘l \1.'£ll'(.’!‘ iiinlliisesl :
— t‘t‘S'lt'll1tIl fiissil e:iiiiiii1iiiil}' ‘Wllll (.'e:'r'i.sl'mi'erniii lrirm1i'eli'z'
(l~ie.i-ii-‘st, l'enerupi‘s sene.-teens seneseens (_DunF.iiLi-:i:\:}. Ceri'llii'iirii
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iiiitgnliiiii BHUGLTIERE, Hi'iii'ii reli'ciilrit'ii ni'ti'clri (.li»:Fi-'1"iEi's), Atirri
t')IJ(Il(I (lJHILIPI‘I]_!

A]JHt"l t're~iii the one GXC‘.-€'])ll0I1 cit‘ I-"'eiiei-iipis seiieseens (estiiiel)
these iisseiiilileges CClI‘t"t3S])()I'll_l te the preseiit-{lay l]l‘.1,lL‘l~Llfil1 ‘Vi-'2lll;‘-I‘
liigiiiiii liieeiieiirisis of the Merlilei'i"iineiiii See.

'?5.8U-78.511 iii : silt}: Cltlfi’ llltL‘t‘IlillIll1§.{ Willi siinil ; lit the hiise ll eeliht}-'
hell (s.l1iilli,iW Witter ilelitisils).

It-l.~it:iii_ii~'nssii. Gl".lNTE1‘~i’I‘ liiielluses) :
— resiiliial fessil Cfllllllllltlll}-' Willi Gl§]('l]II?€I'lH iii'riliit*e.'ieeiis (LA-
iiixliieiet, Cliiiiiieleri giilliiiii (Li:~ii~:ii), Sp]iiierriiiris.'iii niiitiibi'li's
(_liIN1\’]iI), Miiei‘i'ii e0i'iiIli'iiii (Lii~:7~:iil,...

‘F850 - S3.tlll in : Sllllll eliiiiigiiig ltll_Ol‘l-ill}? iiitii silt lenses ; ii|iW:ir(]s i'i.hiiii-
iliint plant reniiiins, gravel lenses, reil siinrl lenses : s_\*iii|itii'iiis of
piissilile short eiiiergeiiee.
3-l.-ii:iii'ii='nssii. i.:(i‘s'ri~:is-T (nintliises) :
— ti*iinspi"ii‘tei_l fiissil iisseiiililiigti W.itli the pi'eviileiit elements til
the 1]-1‘l3L‘Otll[l§.,l," l‘ESltlLlt1l fessil lL‘Ull1l11lt11l.l]i-"’. ..

33.00-93.8l)1ii:siiiii_l iii the hiise, silt 11E‘lll‘ the tiip [l)l‘£l(.'.Il{l!-ill Wiitei‘
deposits).
l\"l.—\l'I1'll'iFf1SSlI, CHI"-2TEl\I'l‘ (liriiekisli Witter niellusesl 1
-- residiiiit fessil C-Olltltltlllll}-' Willi the siiiiie speeies iif the
hesekish Witter ilepiisits iif the iiiterviit helWeeii lifi.lilt-T5.Stl iii.

93.80 -1li0.llll iii : siinils llllll silt ll'llL*l‘(‘lllilllttl15 ; {ll the lJEl."iL‘ ii eehhly hell
(sli:.illeiW ‘W£ll£‘I‘ ilepesitsl.
M.-1t'1lt{_'t'l~‘(lStill, t'IfiNTEt\"t‘ (iiiiilliisesl :
-— i"esiili1iit fiissil ['fi1l'l]1l1lI'll'[}-" Willi (Jhmiieteti giilli'iii'i (l.iss1l:t.
Hiisis eiisis tlgiiqsiiz), Leiiti'ci'i'iiiii riieiililerrriiieiiiii (Ct‘lST.~\),

1tlt),00-1tJl),t}(} iii : eiiiirse siniil, iielihle iiiiil fiissil i'eWei'kei*i lenses.
)i"l.-li[IHOl*'(l!~i!~1IL i:e:<Ti>:.\:'i* (imilliisesl :
— ti‘iiiispiii"tetl ftissil iisseiiililii;.'§e Willi ]'llt‘£"'i-'tllll‘l'll eleiiients ef the
iintlei"lj_l-'i1iii,' resiiliiiil fossil -eiiiiiiiiiinit}-'.
This lI'ltE'l‘\-‘Bl i'epi'eseiils liie.-.111}-' the lllllll i'ei,£i'essi<iii tit‘ the Plin-
Pleistueeiie iiiiiriiie e}=cle. Al the liip is liresent" ii siii'l'iiee til"
eresieii.

Cimtinenliil eiii'i1'i_iiiiiieiil seiliiiieiits lllll"i'llJ—ltlL‘tl!i:tll‘ltll3 pelihtes,
siinil 1-lfltl silt} Willi \'ei'lelii-lite fiiiiiiiis iiiiil 'l'i'esli Wiiter inelliises llt‘l-2
1II'l(‘.t'lI1l[il‘I1'1Hl1)lt? en this iiiiiriiie. seqiieiiee. At lttl metres ii eiiiiiplele
st-iiill of I)i'eemi'lii'iiiis lieiiii'tr_ier'hii.s: tl*".-little:-ii-iii) Wiis itisem'ei'eit
(GIG.-!iI..-ti Ft'I.G()E~ti, 1976). Ahuiit ‘.20 iii iihiwe the l)ll!'-50 uf the fll1\’lii-
liieiistrine seqiienee, BU(ZH.-\ el tilii (1975) ti;-ii-‘e iileiitilieit the I\"[iilii§-'.ii-
iiiii,/Briiiilies l)(.‘tl.lI"lllI:1l‘}-’ tlelfilil iii.}-'.l§.l’.).

The ]ii1leiieiii.'iiwiiiiiientiil ei»-'i'iliitii'iii lit‘ the Stiriine seqiieiiee is Well
i'eei_ii'ileil by the iie.e1'eieijieiiiisis iil' iniittiises Wliieh, in iigreeiiieiit Willi
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the ether paleiiiitiiliigical ilata_ el1ai'ae-teriiie the lltilll}-'l'llE‘l.l‘ll1 oscilla-
tiiins (Fig. 1) i'eetigiiii:etl iiii a seitiiiiiiiiti"_i.te,e;ieiil basis.

The iiiiist sigiiilieiiiil pale.iieliiiiatie event. _ in a eiiiiveiitiiiiial \i.'a_j.-'
— is 1'epresentei.l hy the lirst ueeiii'rei1ee tit .rlI'(.'lt(.‘[I i'.slai'idi'eii, Wliieli
is feiiiiit at 2ti.8t_l in. Tlie t'i'eqiieiiey til‘ the speeies is very line up lii
41.00 Ill. In this l11l€l'\'.l-ll there are still present hath species lit"
-:.< Plieeeiie al't'iiiity ii, estinet l.tJtlt:l_}~', anil species tit‘ teinperale-Wariii
afliiiily, still l.l\-'ll1_L_;' in the Meititeri'anean.

Between -ll.llt]-i'il'l.lill metres the highest l'i'eipieiiey ef .‘l. isliiiidieii
and a reiiia1'l~:.alile iinptiverisliiiient tit’ l'i-iiinal eleiiieiils at << Pliiieene
.iil'linit.y ii aiitl of teiiiperate-Warm attinity are 1'e.e.iiriteit. Iii the ful-
l'1“‘*’i'1.‘:§liiii'l iif the SL‘l.1llL‘I1t.‘lJ.' A. i'.sltiiidi'irri dues net eeeur. The en\'ireii-
iiiental l.'aetiii's eiiiiltl _jiistil'y the ahseiiee iil' the speeies at least up te
94 iiielres.

The ileerease in the grailieiits tit‘ the tiisiiiieiiiie (ll\’ti‘.I'Sll'}’ iif 1iii'il-
liises iiiay lie U.‘-tlI‘t5lt.lt.?l‘ti't.l a eiiiiiiiiiiii fart in the inarine l‘liti-Pleiste-
eene series of the Meititeiwiiiieiiii Basiii. This, liuwerei", is ttiflieiilt ll!
analyse in the siiiglii seipieiiees tat l.east iii these of \-‘t-'est.ei'i1 Einilia)
iiwiiig tti ii eiinstaiil eii\'iriiiiiiieiit:.il (‘.tll1l.l'tll. It t'elliiWs that iiielliises
rte net allow a iletaileil esaiiiiiiatieii at if-}’L‘.llt‘ eliinatie eseillathiiis
like these ll1tll(‘ttlU(l by piillen aiialyses. The t'iillii"Wiiig eliiiiatie i_iseil-
Iatiiins lii-iiig ahiilit a retltieliiiii in the iiiiiiilier at the speeies, hiit the
tlli-h.-ll_lI)tJi11‘t1l1L‘li‘ til the speeies eiiiilil llepeiitl alsii tin liieal ei1i-'ii'iiii1i1e1i-
tat i'a1'i.:itie11s anil tliei'eliii'e siieh events are ilillieiilt. tii iiilerpret in
eaeh single ease.

Climatic vegetational remarks on the basis of palynological research.
(B. M. t.-tlltl .'—\.,i.

The present sl.iir.ly eiiiistitutes a further (‘tiI1l1'll'l1ll.l{.'tl] lei the pelleii
lui<iWleili.;'e iit' the Sliriiiie l"lii'-er seiliieiiee ('_I.t_i.\l.-\ anil BFIiT(ii.iii, 1973 ;
BI-Iigslcii-l‘i..-flies et iilii, 1tlT;'i_) ; as alreail}-' i'il'isel'i.-'e~t.1 it is ii part cit
ii vast iii.tei'dise.iplinary l)t‘l'ij-CC-l eiiiiipi'elieiisi\'e til" piileeiiliilugieal,
piileiiet%iiliigie.iil amt _paleeiiiagiieliestiiilies.

Oiir 1‘ti}t5t".l-tl‘t‘l1 Will he piililisheil later Willi very tletaileil griiplis aiiil
lahles aiiil With an aeeurate ileseriptiiin iit' the vegelaliiiiial teatlires
Whieh eeeiir.i'ei_l. Fer the 111l.tlllL‘l1l in the su1nii1arii:.'iiig gftlpll el the
stratigrapliie anil piiteiieeiitiigieiit ilata tl*‘ig~.-.5. 1) mil)-' the eliinatie t‘tll“'l-*6
r.lei'ii'eil freiii that til” the 1iiei.liiiri'iits is i'epi'eseiitei.t aiiil it is hasetl en
the i'egetiitiiiiiiil eiintesl elf eaeh seeter. The gi'a[ili ef the Tasetlia-
eeae Was i.lri.iWn separately Withtiiit aililiiig their ]irei'tieiitii,_i.;'ti to that
ef the iiiei.lieei'i-its ; iiiiireei-'er, the .'$eqiiei"a/Tarridiiiiii type Was ills-
tiiigiiislied [ruin the Seiadopytis type.
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A iiiiire iletaileil tlllitl}-‘Hi5 at the ltill'ei'eiil i'e,a'i*l:itii_iiiiil hells Wliieh
rese aiiil t'ett in euiiseqiieiiee at eliinatie iiseittatiiiiis Wilt he giveii in
ttltl‘ tlnal paper. Here a t‘tttll l'i_irest, a lt?tlllit‘l‘-illl‘ l'ii1'est anil a Wai'iii-
teniperate tiirest, l_lt!lttl1f._{ll1§J, llt siiperpiiseit i'e;_;‘etatiiiiiiil hells, Were
iiiily itistiiigiiislieil. In the. euiisiilereil trael lit‘ the seqiienee the.
<< e\'ei'g1'eei1 t'iii'esl ii anil the <: iipeii i'ee,'eliiliiiii iii tltt niit appeal‘ lii
lll-l\'£‘- heen i'epi'esentetl.

SEW-"t‘.I't seeliiiiis ean. he tllSlll'l§_';ttl5tl1t§'.ll in the ilia;.§1‘aiii_ these l1L‘ll"l{_§
lI1('llt2t.tlt?-ll l1‘i'ei1i the liettiiiii la the tap Willi the letters rt lii _q. tii the
teWe1' part iil' the graph (iii ll aiiil et it is piissihle tii see that the
TttXli(.llt1L‘L‘l1£? tut‘ the t}-'pe Si'iridr.g[iyt'i'.s aiiil tit‘ the type Tiiniijliiiiii/'
."~Ier1iiriifl) reaeli iiiilable ‘l'itlllL‘S. HiiWei'ei', llie_'}-' ileeliiie iii":-lalily in ii
anil still iiiiire in d, Where $('l'(‘I(lll'.lp_I_]t"l.i.‘"t ilisappei-11's ileliiiili\'el_\_-*. Tlie
type i.'*i(’([ll(Jill/JTi‘t..t?U(.'ll.ttIIt 1.'eappeai's t-.tltiI't,L§ the §_{1‘tt]lll. i'eaeliiii;._§ the
iippei' part, iii siieh ii W-'iij_.' that it seeiiis tii t'iilti_iW quite t'aillit'iill_\-' the
L‘-Ytllttlltlll iif the eiiastal line. ~-

Tlie inure eritieat parts t'i.i1' ellmatii‘-vegetiitiiiiial iiit'ei'eiiees are in
the (1 anti if seetiiiiis iiI' the iliagraiii. Veije iitteii Tiisiiiliaeeiie Were
iiieliiileil iii the theriiiiiptiyliiiis plants _; liiiWe\'er iii the past tine Hf
its raiseil siiiiie iliiulits ahiiiit this eiiiieepl ; in the etiinalie eiir\'e ii't'
\"'illal‘ranea it’Asli t'Fii.i.\'i:.i.\'ii.i..i et uti'i', til-till, lll'i'tl_i typieal 1neiliii-
erats iiiily siieh i'i.*~‘- Cl_'1l"l]t't‘, P'lei'iit'rii'_i;ri, Zellcriiiri, Qiierriis, 'I'i'Iiri anit sii
U11 are eiiiisiilereit.

'\\"e have ll1erel'iii'e atteiiipteil tii inahe a preeise esaiiiiiialii_iii_ til the
Ti-isiiiliaeeae-l_};|.ie e.iiii'ipiiiiei1ls, Willi the. aiiii tit L'liii'ityiii,L§ the situa-
ilttll. In the Ser1iiei'ri/T'ri.rridiiiiii §.;'i'iiiip it has net heeli piissihle iii
lllttlite a generic ilistinetiiiii lieeaiise Yet‘),-' iitteii the r|ia1_‘iiele1'istie pru-
eessiis Whieh alliiWs ii preeise ilelei'1ninaliiii1 at the ;_{e|iils has nut
been iilentiliahle ; iilwiiiusl}-' this Was iiiil priilileiii Willi the S<'i'riiIri-
pyti'.s piillen grains lt.lt_‘llllll(‘t-ll.lttl'l_

Ci_iiieei*iiin_e,' the iiieaiiiiig lllltl the i*i'i>lii;.;'y tit the ilitlereiit lasa til’
this griiiip, we Ct-tll Ul)!'iL‘t‘\'{‘ that the j..,='eiiils Seqiirii'ri ineliiile tasa til
i'litTe1'eiit eeiilligiei-it eiiiiriiiiiiieiits. Seqiiriiri seiiipei'iiii'eii.s lives eillier
iiii 1\Iiii'tl1-Aiiierieaii l'l‘i'L‘t‘-l')ttl1l~L.'~t til‘ in a eiiastal l'iii'est siiiiieliiiies
assiieiateit Willi Tii..i:ei"liiiiii i.listi'i.-Iiiiiii, er an Ii:-W .iiinuiitaii1 stripes, iii
eiiiiililieiiis cit.‘ tiigli air liiiiiiiitlty. ()ii ltie ether lianit, While iiee.ili|i;e;
Wet eiiiitliliiiiis, St-'i1iiiii(i gigmiteri alsii requires ll teiiiperate-eiiiil eli-
iiiale With it-'e1'§-' siiiiW}' Winters ; iii l'ael it ean he fiiiiiiil iiiiwailays iii

— 1the Ainerieaii Sierra t\'ei~'aila at lt)llll—2*l-llll inelers a.s.l. 'l'ri.i'iitliiiiii
H1I.Il‘I't')Il(tltHI'l tolerates ilrier eiiiiilitiiiiis 1 it lives at litilltl-Lleltllt nieters
a.s.l.ei1 the i\-lesiean iiiniiiitaiiis.

Vt-ii“ have lillle iiil'ui*nialiiiii tlljlitll .'~Ii'imIri,r)_i/ti'.s. It lives tii-il:.i}' in
Japaii (Heiiitii and Sll.l~il{t‘il{ Isles) at t7tltl iiietres a.s.l., hill siiiiietiiiies
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siiigte trees tire as high up as 2iit.ttl nietres a.s.l. '1"a-ilay it is culli-
vateil an the Oeeaiiie ineiintains at 15-t__'lU-17~tlt) iiietres a.s.t_ It neeils
a eiilil Winter, hut siiniiiier t__iiiii1il.l1l_y inean aver 20‘*‘C.') anil tiigli
j_i-'eiii'l§,-' rains tiiiuiit|il_y ine.-in i_i\'er all-t) iiiiii) t'_'l‘0i-i.-isi-:i.Li, in litteris,
Ill.iIi.1t)'iT).

Tlieretiire We eaiiiiet. eaiisitler tiitalty the 1'tU1'C-t‘I1lEtf._{t£'. til‘ Tai;edia-
eeae piitleii §.{l‘ttlt1t-1 as a iiniipie gielip. heeaiise it iiieliiiles iisseiiiblages
Willi lWii ililt‘ei'e|it meanings. lt mast he eniptiasizeil that seine
:.iiitlii_irs pi'ii|_ii_;se ta put .Sei'iiii'ii/iytis in a tlit'l'ere.iit faniily friiiii that iif
'l'iisei't.iiieeae.

(liiiieeriiiiig the tower levels at the Stiriine 1;iiilyii<ili"igie.ii| seqiienee
Where it is pessitite tii lltltl the higher lJ(5.ttl~tt~; at 'l‘asai;tiiie.e.iie, We eaii
sllggesl the presenee iil' lWi.i ili.t.l.'erenl pellen iisseiii-t'ilai.§es iit' ilii-'ei'se
wgetaliiinal hells. The lirst tine Waiilil he a iiiiiiinlaiii i'egetat.iei1al
grtiiip in Wliieli Sei'riilr_ipytis- prei'ails ; it sliaiiltl he fai-*tiii1'etl by i'e1'y
intense rain_\f seasiiiis. tltltl perhaps by the e-l.iiyey siihstraliiin et’ the
liii',';e. esteiisiun tit‘ the Apeiiiiine << AI'§t'llltt seaglitise ii l‘u1'iiiatiiiii. The
seriinil represents a t'iiresl Fillttt-ll('l.l iii a eiiaslal lI't1\--'ll'lt1111lt.‘t1l', Whieh
iiiiglit Welt liai'e heeii eiiiistiliiteil alniest eseliisii-'ely liy the i${’i'[tl't]lt'l/
Ta.irridi'iiiii tyiiti.

The. tiiglit~i' Sri'atlepyli's pei'eeiitii§._i-,'es are in eeiiiieetian With the
iiiasiiiia tit‘ the Tasai.liaeeae ('tl1'\'tI! tsee graph, seetieii ti aiitl e). These
pei‘reiilii;.§es ileerease Willi the t.'ll1l1lI1lSllll1g at the i_.{eiie1‘al ameuiit,
aiiil they are tiitatt_\--' laeliing in the upper part at the ,e,“i.'apl1.

The t'eati|i'es tit‘ a eeaslal liirest are {_‘:\'ltlEI1l'. in the Whiile e-t' the
iliii_i.§1‘iii1i Where Tasiiiliaceae are present. These eeiisliil fi"i1'i1iatii_ins
With Tasi'iilii'ireae seem to ilepenil an the pal.ei'>geri_e;1‘apl1ie ei-'iiliitieii.
’l‘liey t'llst1]i])t‘t'l1' in the upper part at the seipienee iii eai'resp<_ii1il.eiiee
ta the hi'ae|-iisti Water episiiiles anil tliey reappear at the time at‘ the
re-est:.-ilitistiin,e; at’ a ,_tt‘tt:l.l‘l11t? e-iivirtiiiiiieiit. This i'l1ythinieal t;".-\'t)llllltt11
Wtiiiltt seeiii ta eseliiile the ti}-'1.ii_ittiiisis at an (Fl-’t:!‘l1lt1ttl reWai'l<.i.ng.

ln aiir iipiiiiiiii it is iinpiissihle la eeiisiclei' 'l‘asei:liaeeae as a cha-
i'aeteristie iiitles at‘ a Warni etiinale and theret"'iire they eaiiiiet he
ilieliiileil iii the typiral llll?tlltil‘l't-tlfiqgI'tJLll_l. They liiiiy iieeiir in a colit-
teiiiperale iiitiiint.-.-iiii, in a temperate er, at inesl, 5tll'}ll‘{_ilJlCIItl eliinate,
iii" in a eaaslal i.isst-iiililiigge. This partieiilar eni-'ii'annienl'. is iiiity par-
tially intliieneeit the eliiniilie. eaiiititieiis, ttiei'et'iii'e the ptaiits are par-
tially iiiilepeiiileiit til‘ therniie tiseillatieiis. Fer esaniple the sharp
pealt. iit' Tasiiiliae-eae in the e part iii the graph ei'_i1'respiiiitls ta a
seai'eily tit‘ llieriiiiipIiyliiiis plaiils and lii a 1'ei'i1ai'liiil'.ile pereentage iif
l_ypiei.il lei'n1iiiiierals.

The eliniatie. L‘-ttI“'i"t.1 cit‘ the Stireiie Hirer sl1iiWs quite a eiiiil perietl
in the ti_iWer part ; in the upper part hiiWei"e1' an appreeiahle i1np1'n-
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\'u111unl (‘.2111 he l'lUllC'-E‘ll. This is (‘ll1ll'l.l[‘lL‘l‘lZl‘f_l. I1},-' lwu lHfEl.l~LS uli ‘W1-l1'1I1
l.L‘I111)£‘1‘£1lll1‘[l lpe.l'l11-lps [ll‘lL‘1' wa1'111 lu-111]i01'a1ll|.1'ui wllicll p1'u111nl0 the
¢.lc\'el0pI11u11l 01' uni»-1 l'u1'usl and 1'$lll)1~;£?(Illt‘llll§-' of (Iurgm-P!¢:r0z'm'yr1
wands.

Al lhis slang: il is11uL'vsss1'y in lmlnl uul lllsl lllt‘ 1}l.‘ulJlL‘lll ml 'l'1-1su-
Lll1llfL‘f»'.-lL‘ <l@C1'eusi11g is rm-lily l_ll\'illL‘.{l inln [Wu (lli~§llI'|L‘l 1j1:.n'ls. T110
[.llS1l1)Pl.‘-1ll‘llIl(?L‘ uf lhis lylw ml (‘.{H.1Sl1ll l‘m'esl 111113’ 110 in L'Ul1I1t?CllUl1
Willi the pl1l0iigm‘1g1':1]1l1ic. siluulinn. A 'lz1r_;.>;0 i11v|'c~:.1sv nl‘ Sn-im:ic:pylis,
on lhv nll1('1' lmntl, ucP11|'s in :1 \'m'}~' rnili}-' prwiml, nh\*im|s|_§-' willlin
given ll1L‘l‘IlllL" lmllmlmius, hul lllll 11c-muss;-11'y in :1 \'l‘l‘}-' \\'z'||'1n rlilmitn.
S0 llw llissp11uu1'm1(‘e ml‘ lllis sliifc-ivs 111.:-iy only ht‘ {luv In :1 i.l1‘}*ing of
lllu clilllale. If lhisi11l01'p1'cluliu11 is l'ulluw:¢'cl.. smm* clmlhls 11111}.'uccl'l1‘
m'u1' ll1u pnssilailily 111' usi11g__{ lhu 0111}-' lull uf 'l':-isuiliz-1i:v:1r: fur 11 sun'-
relalinll of 1nn1'i11u 01' ('unli110nlul su1'il=s in clill1*.1'L*|1l 1.111lL*ligL'¢1;.:;1':1pl1i1'
setliilgs.

-i.

In L110 ]_H.}llL‘l1 lliu;_;'1.'u111 ml.‘ lhu Slimilu suc|11u:1vc~ llwrv are slwn}-'s
<< h(1]JlU;1'§]l{JIl >1» uml << diplnrylrm >> Pinus ill all luwls. A l‘1*r:l.|1|<e11lly
lJl'L‘.*SL‘-Ill. lusun is '1‘su§]u, nl'l£-11 ussml-.ii1lc1l willl ffmilrus in lhu C-|'._HJillf1'
11:.-lrt of flu“ 5-2L"([lll§'l1F-L‘. In the 1" sucliu-11. llu-ll. is, llw \\'u1'111usl line.
Cfldrus is \-'1:-1'1; illfrvqiuclil and p1':>l'1al'1l}-' Tsngn is 11 rsuliilmlwiil -1111' an
wa1*|11-10111pc~|'11l0 l'm'vsl, assnci.:1l0¢.l will} ()u¢-=r'<"u.~:, or (Jrrryn and su un.
CEIFQG, Pl‘:.=.'1'c1¢rr'1r'yr:, Zvllmml ‘Willi ullwr ll1(.‘llil.'H."I’1-llfl are p;1|'lir:11lu1'l),~'
alillmlulll in llw e and g culliplmzvs.

Tl1L-1'e are snlllu \'E*1'},-' small p01'1_.*u1'1lu;_§vs nl' Hmrr:-Imliirx dlltl 111011:
1's1'l:l}I of (_Jr=lli.s in llw cli:;1_,§._-1'1‘:-1111. (,'m"pr'nus is l'1'w[i1L*11l|}-' l‘lZ']Il‘{"S(‘-llltfll
uml ils (3lll‘\‘L1* rises l1_1gl1ll1_eI' Vrllll lhnl iii‘ (_):n":'r'('fun1 nml (,'ru'yc'fu1n.
(Iarpim1.s' has nul lI}L‘L‘.]'l. im.l.lc:-alezl 113* lhv ullu-1' uullmrs. 'l‘l10 plant is
musl. fmqlleall t.¢>_ge.ll1e1' will] QIl£%'I'£'Il'.*; in sea-liu11 0. wllwu lhu ulilimlc
is uliviullsly (lrie-1‘ wi.ll1 1'L‘S]H_‘-L‘l lu lhul. in svrliml g, \\‘l11-_*1'u, in lurn,
Tsuga glwm-"s l](-‘llL‘I‘. One musl l‘[‘Il1L‘llll)L‘l‘ lhul in lhu gniplls ul' llw
piislglaicisl l)(!l'l(}{l ul’ i\In1'll1 A11"1_c'1-ica, (Jru'pr'nns is lnurill in llm ':-1lll]l}U-
1'e:;1l climalic. ])l1:.-ISG, wllich is dry anal lml.

In the l'L‘-L‘-UI1Sll'llCllUI1 uf llicsu pali:ii\"L'gul11li¢i11:1l us_|m-ls 0111: L‘i;'llll1.t_1l
escliule tlu-3. pussihli;-. 11111.1 partial :11'1'i\';1l nf |_mll011 l‘ru111 lllu Alpine
1'@§.{iun ; lllis llylmllwsis is sl|g;_{usl(-ll ulsu by lhu |ni11l~1':.1lugil'a1l r:l1:.1-
1':1cle1'islics nf lhu sc-ailments, wl1il*l1 are lllll llI1'1ll(‘ll in just an Alum-
nim: smlrce l_.l~}1~:1.I~'|(Jm-1 P1‘ ulii, 1217?).

In the §_>;1'a1'1l1 llu: L‘Ul1\'C'l1ll|'.'lI1;ll PIin-I"l¢.=isluru|1u lmumln1'§,-' lms liulni
placcll in CU1‘l‘t‘H|1l'JI'l(l(¥I1I3(‘ ‘willl lhru lirsl u|)|1l;-:.1l'u|1('C' uli << [‘I'..ll{l ll‘|l]1]l-
g1'snls~.>> in. the s01|11@11cv, Vi-'ill1 1'0g:.-\1'rl lu |1:.1ly11ulug;ic':1l clula lhis
l)0u11{la1'}-' is ll'lt‘lllLlL‘Ll in a Inmlwali-ly cnul and lllllll‘ :1 lung |ie1'iml.
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As l111s 1'1l1'('111l§-' bf-1111 111011li1'1ne1l_. 11 1‘1":;1l ll1111'111ic rise l11.1s been 1.1hsc1‘-
\'e1'l i11 ll11* 11p]1(~1' [11-.11'l 11l' lh-:1 s01'i11s. This 1:li11111l1: cllange, lhal he('11mes
1111111‘ l111l I119-"1'(‘l‘ [1111 111111-.l1 s11, 11111101-11':-'1 in lwu s11l1se1|11enlW1wes 111 the
12 11111.1 g gra11l1 se1*li1.111s.

T111? 1-'@g1=l11li111111l l1isl11r§.-' 1'1l' lhu l1'1'w1.'.1' ]'11-11'l 111' the Stir111112 st-_1]1111n1;B
1:1111l1l I11: 1'1111l1-.'11111111'111'§1 l11 ll111l 1_1l' H11: \-"1'i1'1.1 sL*.1'i1;-s, 1113111" C1'11l11111:,
li11l11}.11'i11 {_S1~I1.1.1 1*! 11l1'1'. lil'FTl. H1111»: 1-1ls11 lllc _p1‘1.1p1_1s111l Pliu-Pleisl11-
1'1~111-2 l_11111111l111'}1_ 11('1'111'1li11g I11 s111n11 1111111-111 1111:-.1lL\_-'sis, s(:'1.-1111s [(1 be in 1.1
]1111'i1111 "Wlll1 s1111-1ll 1'li11111li1': 1:l11111_1-;1.'s ll111l were 1'1_111l h11l 111Jl 1:-1?1l1l. At
ils [up the \'1'ic11 s1*11-liun 1l111*s 11111 111111"-l1 "the w111'111 _pe1‘i11d 11f the Sli-
1'1111e s11‘1[1111-11110. FllI‘ll'lL‘1‘ 1'1*s1‘111'1'l1 1111*1y 1131111 l11 i11le1'0sli11g' c1.1111p1-11'is1.111s
l111lwe1:+n ll11'- [W11 s1*1[111‘111-11s, wl1i1:l1 1116' 111111-1-11 i11 1lil'l'1*1'ent |11l.il111.les,
in 1_lill'1*1‘e11l 11111-1 li111si|1s s1|1*l1 1-1s 11111 P11 ]111le11gull' 111111 1111111111 S1-1'11, and
11l H111 l'1111l 11l' 111111|11l11i11s p1'11l'111l.1lj_1_1 1_lili'01'e11l i11 lluiglil 111111 in \-*E+_11;11l11-
li1_1nal bells.

Conclusions.

The Sli1'1'1111"* Ri'1'1-1' s1‘1|1|11111:1= has 1'12~1'1"-rllly l11-?12~11 i111-'1"*slig‘11l'e1'l f1'111'11 11
11ale1'1111111{111‘lic p11i11'l 11l' "1'i1;*.w by l.ilT1:H.-1 111 rrlii 11l' "the C1Z€?Cl1OSl1l\’1'llilEll1
A1'111.l1.=.111}-1 111' S1_*i11111.-11s, l’1'1-11;-111* 11975) 111111 I1}-'.l. l*i.Ul1lL.-\ 11f 1111: I.1111111nl
(._)l1s1:1*\-'11l111*_h\-' 11l' C.11l11111l1i1-1 l.l11i\'1e1'sil§,1, l\'1:w ‘l'11rl1. (1111|111l1lisl1111l 11111111.
T1111 W111 s1-l11_11_1|s l111\"1- i111l1*p1~111le11lly 1'1'1:-11g1.1is@1l 11 111_11'11111l evenl i11le1'-
[ll‘E‘lt‘.1_l 1-1s ()l1l1m'11}: 111111111 3|] 1111*l1'1-rs 11l_111\'1= [I112 firsl 1-1}111u111'11r11:e 111' [1111
l1111'11a| i111111i§.{1'1111ls in ll11* s1.~111111111_'11 (A. 1'sIr111d1'(.'1;1_, P11, 11il1111111n.5'is'i.
l{11111..-1 l111s 11ls11 i1l1*nlili1~1l 11 l'111'll11:1‘ r1111'11111l 111-'1:11l in c111'1'1:sp11n1.le111:111
with H11‘ lirsl :.111p1*111'11111"1* 111' .-l. isl'11n1i'i1'r1_. "Wl1iL"-ll l11t- i11l1?1'p1'ele1l as
I11:-1111i1111 1']111~rs111111l 1"-111111111111i1'11li11n1. In ll11‘~ 1'111lh111"s 1'1pi11i1111 (in
A1-I11|10s1-:'|"|"| 1-11‘1111'1'_. 1117511 .+l.. 1'sl11m"I1'1"11 111*11111's in 1-111'"1'1*s]'111111l1*n1:1: 111-*ill1
ll1i.s 1:1'1*nl in l|11"- Pli1;-l’l1*isl111‘1*111' s1111111*111?1*s 11l' S1111l1-_-r1111 1-11111 Pisa 11.111
('|11'11l11"1bl}-'1. .»"~’1p111'l l'1'11111 ll1is 111111‘ 111-1111111, the p11l111_1111:21g'11eli1: 1-11111lysis
sun-111s [11 11g1'u1* will] ll11: l'111?l ll111l A. 1'.<1l1111d1'1'r1 i11 H11? Sli1‘1;111e I’1i\'111'
s1'1|11u11c1* 11[_1p1:111*s l11*l"111'11 ll11=:. (')l1l11\-1:11}-' 11\'e11l 111111 s11 ii is e111'li111' ll11111
l.-S 111.3-'.]_§.P. I11 111.l1lili1111 l.11 11;__§1'1:11i11_1_-1 willl H111 S1111l111'r111 (111111 111111
111r1'l111ps 11|s11 lh1* l’is1-1 1l11l11. lllis £‘.h1'1;11111l11§._§i1'11l 1l11lu111 is in gc11c1'11l
111:c111'1l willl ll11"- 1'1'=1*1*11l 1‘0s11lls 111' ll11:- \-'1'i1;'1-1 s01fli1111, p1'13sur1lL'1l l1§-'
S111.1.1 111111 (11"1ll11l1111'11l111's at the llllh INQUA C1111g1"1"-ss 11f Bi1'111i11gh11m
1l'El?7)_ 11-"l1i1'l"1 s1.1gg1*sl 1111 111110 111' 111311111 2.‘ 111.y.I$.P. 1111 the basis 11f
1'111li1111'11~l1'i1' 1.l11li11.§.{ l'111' ll11-.1 l"li11-Pl13isl11c01113+ 11111111111-1111.

B11111-1.1 111‘ r1l1'1' (1l)?'1"11 l111\'e i1le-11lili1=.1_l 1-1 111111111-11 1:1-'e|1l i11le1*}_11'ete1l 11s
.l111'11111ill11 11l ll11' [.1111 111' lhu 111111'i1112 s1*1]11u.|11r1~ 1_1l' U11: Slir11111‘ Hiv1:1'. If
lhis i11l01'111'1*l11li1111 was 1:1111li1'11101l, lhis 111111'i111* Pll_-"lSl1_1("(‘l1L‘ 5-1(_¥(']llBIlCL‘
\\'1111l1'l he 1'1{11i\'11l1*11l l11 11l111ul 11 I11illi1111 }.'1*111's.

l"11|.1.F.s 11'1" 31111111-:s. \'11l. I‘-LXI. 11" 1-‘.3. ll
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The appearance of the horeal immigrants constitutes t11e e11n1'e11-
tional means of indie.atin11; the hegin11i11g of the Pleistocene in the
stratotype. H11we1-'c1' it is necessary to point out that tl1e e11r1'e'lati11ns
cannot be based 1111 boreal i111111i,_e;1'1111ts in that their presence is
connected with particular ecological con1liti11ns 1l:111ll1y11111'l1'§-1, e1la-
phic-trophic factors, etc.) tie1l to t11c e1-111111111111 111' tl1e basins.

The Plio-Pleistocene h1;1u111t1-try in tl1e S111-one River se1|uenee 11as
been placed in correspondence with tl1e lirst 11p11e11ra11ee o1' .1. 1'.s'I1111-
dica, which seems to correlate, 1.1n tl1e l.111sis 111' pale1111111g11etie data.
with those of Santerno and 111' Pisa, and with the N/Q l11111111tary of
the Vrica sequence, cl1araeterize1t by the appe111'1111ce in hathial faeies
of the oslracod Cytlleropterorr fest11do. W'ith regards t1.1 tl1e Stirone it
would be necessary to enlphasize that this ehronostr11tigr1111l1ie refe-
rence is still only a wo1'l1i11g l1y[11.1tl1esis for the 1111111111111.

The problem 1.1t' a choice of 11 strat11type for the 1.1.1“-1111' li‘leist1;1eene
is still present, if the 1.lise11ssi1i1n and 1t1s1-1gree111ents resttlting fr11111
the last INQUA Congress of Bir111i11gl1a1n are e.11nsi11e1'e11. '1"11l1ing
into ace1.111nt the direct and the in11ireet dating {the latter tl11'1111gh the
oceanic hiostratigr11pl1ie calil11'ati11n') it is ex-'i1lent that at 1.11 Castella
and S. Maria di Catanzaro the n1a1'l1er beds 111' the stratotypes (R10,
1974 ; H.-111, Brznoneea and \-".1N (10111-'11.11|:~111_. 11177) 111111111 he 111' 1:111 111111
correspondent to or 11111re recent than .l.5-1.1.1 111.y.B.P., wl1ile in the
Santerno and Vrica sequences tlley ]1r11\'e to he 111111111. 2 111.},-'.B.I"'. on
the basis of paleolnagnetic, ra11io1net.ric and fission tr111'11. 1111111. If it
is considered that at Vrica (£epI1y1'o1.-11ps11 o1.'c1.mica 11].1[11*111's 11111111-at 31.1
metres a1111ve the level dated 11111111111 2 111.31.11.11’. there. alrea1l_y seems
to be e1'i1lence of a diserep1111ey 11-'it11 the 11cea11ie bi11str1-1tigr11phic cali-
bration, that indicates a time of Hllpt‘-tt1‘1.-lI‘lL‘.L‘.‘ at least later than
Oldoway.

\Ve thi1111 that the stratotype of the L11"w1=.r 1J1131Slt‘1tfL!l1t3 sh1111l11 he
selccted tor possibly redelincd_) in 11 se1[1|en1*e wlliell, in ad11i1.ion to
holding the necessary req11iren1e11ts, is cl1aracte1'i:1.e1.l by the earliest
possible appearance of the boreal i111111ia'1'a11ts. ()l1\'io11sly this last
consideration is beyond the criteria 111' the st1'11tig1'11pl1i1? e1111e_, hut it
correspontls to the need of continuity wi.tl1 the e11n1'ept expressed
first of all by DE S"r1=.'.F.1NI, (.1111:~1011s and co1lilie11 at the 18111 lntern11-
tional Geological Congress 111' London in 191'-18.

The problems that have emerged fronl this st111.ty, 11|tl11.111gl1 with 11
view to an analysis of the local situation. call 1111' some 11hser1'ali1111s
of a 11111re gener11l nature, whit-11 up to now l111\'c l1.ar1lly l1een touchetl
upon in the reporlis on 1-'egetatio1111l characteristics ol' the transitio-
nal strip t'r11rn Pliocene and P'leist11cene. The "l"il1erian l11111111lary 111'
LUNA e1 olii, 1969) cst11blished at Piet1‘11litla near Pe1'11gia i|1 the
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'l‘ilJ01' basin. wmlld be (‘ll-'¢1l‘1-lCl[‘1'iZEP[1 by a smhlen :iisappea1'snc0 of
[he 'l'11xm_lii1{'u-nu : <=; l'ullm.\-'i11g 11 grunt pea}; uf [he-i1‘ iiurluiiting e-s]mn-
siml 1-11111 lhc vnnsr:-qilullt eslulllislllmallt uF:.111 i111pm'e1'isl1ei1 \"ug0luliiJ11
irltlicaiilig :1 ]H1l‘l'i(‘ll|1ll‘ 1n31'i.m.l 0|‘ lT|.ill']1llL" Llete1*iu1':1liu11 {cold 1111:.-ises,
cmlliiielituI-sleppic. mid/m" illurilurw l1u1'eal pl"1:=1sus')>> t'I..0N.-\ :.-ind
Bl-l1i'I‘0I..IJI_, I972, in lhv s11111111:=1|'§-‘J. This ])UllI1(lLl1‘}-* was :1f[el'"w:.11'ds
l'mmi.l lay I_.0.\u\ uml (lullalmi-1-1lu1*s E\'¢‘il in the 111::u'i1ut: nulcrups 0|’
(laislull-A1'q11;1li_: sml Slirunu (_W'£'sle1'11 Emilia) 1'¢i'spv(*li\'ely sbuill
IU 1net1'us hcaluw 1111-: spi-u;u.li11g of .-1. is-Inndiz".-u_, and 111-:i1rl3,-' in (:n1'1'es-
]m11clm1rv with iill.‘ Iirsl H{‘L‘lll‘l‘LP1'lL‘.(‘ uf the species. Bi*IH'l'ULDI LIE-177)
lms rlisi*n\'01'vi.l H10 l'm11m1u1'_y in [110 sr:£'liiJ11 uf Le. (lzlslullu. 1'ig.__;‘11t
:11 lhu 111:11'l~:0r h(‘[i. ln tlw upiiiiurl nf BI5L1liI~IH-PL.-\'l‘EN at rzlii (197?)
in lhu S(3l|liE‘11l‘L‘ n'|' Slirmu-1 :1 ’I‘r1.rndium/S¢'ir'rdupyt1's mi-isilnuln (Tibe-
riim I11:-1111d:;11'},-'_ LUN.-\_., ]9[i‘E-3_) vuulti ht“ fuurlfi E-H] 111::1|'£'s heluw ll]-L‘
first £i])_[Ji."111‘£lI1(‘t‘ ul‘ A. i.slr:m1'!'c'rr. The :u1ll1n1's (iiri nut 1'cci:~g‘I1izv
l1uwu\'u1", as cmi bu seen fruln their Fig. 1, 1.11:.-: lasl ;_a;1'e:;1l peak of
'l‘i1suil"i;.1cci1v and their 's11}1suqm*-111 abrupt i.lev1'easi11g, i11le1'p1'ele(l by
lJt)NJ\ vl B1.-'.1:'|‘u1.m KIEITZJ as lhu 'l‘il:u1'iiu1 lm11nda1'_v. Tile Tii'lE‘I'i£-ll]
1111;-isu and the Hll|)SC'[1llf.-Elli uh1'l|]_1l dc-c1'u:.1sc uf lhu "l‘i1sm..li;.1ve:;ue ll;-is
lieeli cu11li1'1110il in lhe prusciit sliuly hm, iii 29 l11l3il‘E'1‘.-I {if uur suqm:-.112-:2,
Thu 'Fu.\;mli:-wuaus 110:1]; lmmlil I1}? B}-Il.ZI~1I*IR—Pl..-\"l'EI"~l cl (tiff Elli ll1L"|..l'O5
].}|L*iU‘W H11: lirsi ll|_l|_IL‘E-II‘£-1llt‘l'.‘ lvwl ui' A. isli:m(Ii(*r1 [luvs Ilfll ll1u1‘ufu1'u
relulu in IJUN£\‘5 'l'ihu1'iun i_H>1lIlti;-11'}-', 1'0-p1*i"sc-nlillg <.|1i_y 1111 upismlu
uf the \'Lvgi*l;ili:111:-11 l1isiu1'}* M‘ lhu Pliuceiie lwriml.

On [I112 hasis nI' ]11'usu11l-day \'ugul:1liun;-1] l.l:.1la il has lIL“[‘H1l1t‘ C‘+‘i(IiG11i
lllal Sr'incinpyi‘i.s' nml lh-0 ulllm‘ T'¢1.1fr_:ciir:cm'.1i> ca-ulnui ht‘ iI1(‘i1l(iL‘li in
the sum ul' l.l1u n1ediuc'1.'ais. Scimi0pyfi.s, us has :.-\l1'e:.-lily been 111011-
liunml, iiuliciilus :1 lllullllll-lillflllfi 0m*i1'm1111c11l with culil winters and
.1111 i-.:~;i'~1'c111l:ly 1';-Lilly L'ii1llH|.li‘. Tilt‘ Tk1XUlii{.lCC[lC‘ — Tfl.Ef_J{'iiIIIIl/${’f[IHJir£
lypu — Sllllllili l_w|m1~g in the L'i'JE1SiH| \-'e,g{elaitii':11, nnl sl1'i»::ll}-* liE‘[_‘.lt‘.*I1—
(lent cm r:li11mlir usr::illuLi=:_n1s. The I.iiSEl])1'.IL"cll‘i-ll1[I-E‘ of Scirir1r.rp;;tz's in
ihe $liI‘('1I1L‘ Rive!‘ suqimncu lftlllitl lmvu [LlIiit‘l"W€.i‘.{_i a less 1'-silly I.‘-iil11£1iL‘,
wllii-11 cuulrl l"1:1w lll‘L‘.\'L’l1'iL’?[1 the 1131'}-' sluw l‘{_"]1l‘{_}(.|l.H?lii1Il (up in
1-} 11m11tl1s). i

The unaslal wuuil 111' '1"asmli:-;i('ea1L*. whicll is p1'L~se11l Hi iI‘lll3.l‘\'ili?.i
up in L11:-2 10]) of lllu 5E'P([ll{3l1('t", cmild llilve been iiiflilenuvil by the
pals-i1gciig1'i11)l1i1r u\'ul1|l.iu|1 ml" [ho mast. It is in1pu1't.u11l lu nulu that
Tasmliiii-mic - - Tri.rmz'iurn/Seqrmirr type — are still prvsenl kll'_}U\'L‘.
the 'l‘ih|:-.1'ian }_mum.|u.r§' of l.():s.m um] Bl=1l1'l‘0l.m ('IE)T2), in (*ni'1*-E+s[m11-
derice lu wliicli, cm [lie utlwr hanil, Scindopyiis (iiSE1])1l(3£-lI‘S. 'l‘lw1'0l"'u1'c
il seems llml_ miller lhan n1m'l~;i11j;; the liiisszigs ln a the1'11'1ic:-ill}-' deli;-r~
1'inraleil Ciill]EliL"_ the bnu11(la1‘j; uf 1,0:-;.-x :.:m:;l I?>1~:111"01,m indicaius {he
l1'unsit.iu11 frum uniform and almmluntly rainy clilnati-3: in a clinlsle
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charactcrizc.tl at least by a dry period and thcrefere. ti}; mere marked
seasons.

According to Z.~'tGWIJt‘~t (1975. p. 148) <2: It can he llardly dauhted
that the Tiberian as defined by Lam. is time et[i1ivale11t ta the
beumlary between the Upper Ptieeene ('Heu\-'erian") and the Pretiglian
celd stage at the Netherlands ~.->. tn actual fact th.e Tihe-rian buunilary
of L0i\'.=\. in the Stirene sequence (in car1'espm1i.1encc witli the first
appearance of A. islarzdica), even wllen nut takilig intu accuunt the
patcanlagnetie data of Bucu.-'t and I~'.'.e1~;1.a, is much inure recent, it‘
one cnnsitlers that it is lecalizetl at ahau-t 50-ti-U metres tram the hase
cf the zane witlt Gtobereiatia inflate, ‘Wl1it'l1 begins in the. Mediterra-
nean Basin around 2.2 1n.y.B.P. ((1111 and R\'Ai‘\', 1E]73_). The level
correspmiding ta the Tiberian buunttary shuultl net therefore be
earlier than 2 1n.y.B.P. In this way, using the data su1'111na1'izetl in
Fig. 8 ct‘ Z.~\GWIJI\’ (the palealnagnetic data are of \-"'ar~i 1\-I0.\r1'Fn.-ms,
1971) the Tiherian boundary af Lorm, at least with reference ta the
Slirune sequence, ceuld he callc-catetl in the Tiglian phase.

Sue (1975) has shown that in Languetlae the itisappearance cf the
Taxetliaceae cames earlier than at least 2.5 .111.)-'.I‘3.l3"., and that it is
earlier than their estinctien in Hellaml. The anther has alse sug-
gested that the e.\:tincti-an at“ the tt1X{)I'1 is tlue tn an i1npu1'ta_nt change
of climate << caracterise par Pinstallatiun d‘un rythine a secheresse
estirale >> tp. 25]). In the itiseussian ft.1ll{)WiI1g the presentation af
SL-'c's warlt, (_1HA'|‘L-:aL1NEl.11~‘ and Jaanlwli put fa1'wa1'il the prnhleln ef
the part that .a paleegeegraphic rariatian can plane, that is, tiaw much
int'lu-encc it can have av-er the passage tram a marine L‘.‘Il\-'i1'()ll1l1(-.‘.I1l.
ta a continental one an the pollen assemblage in general and in parti—
cular en the extinction at the 'l‘a:-i-ziiliaceae. Although accepting the
intlucnce at this xariatien, Sec has lnaintainetl, huwe\'er, his h};pe-
thesis af a climatic change. since he has ahser\*e1l that the replace-
ment ct‘ the Taxettiaceae eccurs even "in t‘I1\"i1‘Ul1I1lCI1tS which nne
Ctttlltt presume ta be favm1r.ab'le ta their ttt‘.!\'l';‘lt"J1}Il1t‘I1l. (_far example
the (Iiatemites cf Bernasso).

In canclusien the disappearance at the Tasediaceae in The Nether-
lands raughly in correspondence ta a time line uf 2.5 1n.y.B.P._, in
Italy in carrcspendence to a time line which has nut yet heen itetine-it
between 2 and 1.5 1n.y.B.P. (er perhaps inure recent}, in Languetlac
in ca1'1'espan(le11ce ta a time line earlier than 111.}-'.B.P., illustrates
the irregular time t1'ansgressi\-"e characteristic at’ the plienmnenan.
These data seem sufficient in ertter tu prepc-se a inure accurate era-
luatiun uf the significance cf the Tiberian hu+uni;lary. which dues nut
appear to have a ch1'0n0stratigraphic value, hut it weuhl seem tn
indicate climattic and ecelc-gic changes which are net cantemporary.
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The local analysis of the Stirone River sequence would seem in
fact to indicate a nlarlted influence of the paleogeographic variations
on the coastal wood with Ta:-todiaceae and the prevalently climatic
dependence of Sciadopytis. One must tldfillt that the circumstances
of the disappearance of the Tasodiaceae in general constitute a pro-
blem which must be investigated in the single regions on the basis
of the greatest number possible of parameters.

Summary.

A Plio-Pleistocene sequence from the River Stirone near Parrna (north-
ern Italy) has been studied stratigrapliically and pal];-'nologicall}' (some
paleouuignetic data were used as well). The diagram shows two distinct
t}-'pes of Tasodiactsie (excluded from tl1e typical medioerats) : Scfadopytis
tjrpe disappears at the time of the conventional Plio-Pleistocene boundary
probably.-' because of the drying up of the cliniate whereas the Seqaoiaf
To.rod:'an"i type has oscillations apparentljr linked to the evolution of the
coast-line. The climatic curve reveals a cool period in the middle of
which appears for the first time .-trctica fstrnirlicrr, followed by a warming
up in two successive wares which gave rise to the dominance of
Qucrcus. t.'ur_i;r:, (.'orp:'mrs etc... (‘.orrelations problems have been dis-
cussed.
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