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3 < Figure 11. — Sutz IV, core 2/7, simplified pollen diagram of the Middle and Late Holocene. See Fig. 3 for the
E E o location of the core and Fig. 8 for the legend.
WOHLFARTH B. and SCHNEIDER A.-M., 1991. Late Glacial and Holocene Litho- and o 5 UEJ - =
Biostratigraphy of Lake Biel, Western Switzerland. Bull. Soc. vaud. Sc. nat 80.4: 435-457 &1 £ O Lé" T
i} : : &y
S £ o % = o = o
Annexe II w ] 9 ] > i
P ) < g w Z = o (=) ] a %)
a b~ Jd ug we 5= Zz = 2 F =z = Z
-Q ¥ w i e |
s N & = @ 0o D L oroso U S 99 = o = al (Slie Lo
%levm 8 T ggm » o2 E%xgiég g= o 2 <= 4 3] = g E%EJW
Tels e e TS89 o <9 OTHERNAP [J o x5 S W@ oS S = Q OGN 2 = i < £E5 34 S &
EE£3eof s 8 s BEZER38 I3 POACEAE & £ 8 J.$%z0 52 230 & B EE A G Sk g g 8
= = = o ©) = o
£ 59 gl o (€] E T <ho6bmisr ok CEREALAT. B 3 o & < OEm-O < g < o DO w @ = (&} o oo 4 L
AP INAE THALICTRUM 0,3 69
LAMIACEAE 04
FILIPENDULA 0,4 i
IMENTHA T. 0.2 B
RUBIACEAE 0.2 e
1
ANEMONE T.02
PEDIASTRUM 3x 411
PO RRNBtuLus 7. 02
HUMULUS/ SAXIFRAGA [-425
[CANNABIS T. 02 OPPOSITIFOLIA T. 0,2
[FILIPENDULA 0,2
HIPPOPHAE 05 o
ISCROPHULARIACEAE 0.4
FILIPENDULA 09
ERTs e 52 . L
e T8 L°A£IIIAC'EAE 02
TRILETE 0,2 EE%%Q?%&{M
X
9
RIFOLIUM T. 02
JIEEosE D2 K FILIPENDULA 02
FRANGULA
%s 98 ONONIS T. 0.2 VALERIANA 0.4
IBURNUM 1,2 PEDIASTRUM 1x
SCROPHULARIAGEAE 92
VITIS 02 FILIPENDULA 0.2 MENTHA T.0.2 8c
[CENTAUREA JACEA T. 0.2
NONS T OZPOTENTILIA T. 04
o ERRY» IDIPSACACEAE 0.2 [-485
PRYOPTERIS o
FILIX-MAS 02 CENTAUREA INDET. 0.2
ANEMONE 521
02
ANGUSORGA OFFIEINALSS 02
IOPODIACEAE 0,2
- 0.4DIPSACACEAE 0,4 8b
FRANGULA THALICTRUM 0,2 JASIONE 0,2 | 418
' CENTAUREA JACEAT. 0,2
FILIPENDULA 0.2 =l
LILIACEAE 0,2 JASIONE 0.3 Ls2s
LYTHRUM 0,2 LOTUS 0,3 8a
THALICTRUM 0.3 345
DIPSACACEAE 0,6
EAT. 03 &
POLYPODIUM FEPARTA RS T8 o el
#ULGAHE 02 LENTAUREA JACEA T. 02 508
RILETE 0,2 [FILIPENDULA %SZANEMGNE T.02]
Mv;u;‘m&% SPICATUM 02 284 ¥
FREGHONT 66 LoTus 03
VIBURNUM 0.3 SCROPHULARIACEAE 0,6 l-330
HIPPOPHAE 0.6 FLIPENOULA O MENTHA T 05
IBURNU! IGENTIANA PNEUMONANTHET. 0,3} [ s08
RICs 3 RIFOLIUM T. 0,2FILIPENDULA O
: A G 8 2es
RV 7. o2 BRI B RNEioNe T b9 &
R O 56 16 |ya
SRBUCU o CENTAUREA JACEA T. 0.3 le24
5 it IFILIPENDULA 0,3 PEDIASTRUM 1.
VIBURNUM 03 29 | gq
IMYRIOPHYLLUM SPIC.VERT. 0. (531
VISCUM 0,2 L 554
FILIPENDULA 03 Logi | 5 [OA
= — —— —
15 0 i Tos 2075 555 %6 27 =7 3 o i 2 3 p Sl S
S e R e e — —_ i —— ;
15 1 05 10 15



Bujdwes ®

H3AIINHOS JILVIN-INNY

427.00 428.00 ALTITUDE
3 3 g E DEPTH (CM)
STRATIGRAPHY
H = LOCAL PAZ
@ ° R @ FIRBAS ZONES
~ ' ACER

FRAX'NUS

B o TN
MWL

| QUERCUS

|.. CARPINUS
|.HEDERA
| VISCUM
7 | JUNIPERUS
| HIPPOPHAE
| SALIX

wl -

l ABIES

N
NV WL FAGUS

L}
o

SNNTY O
SNTAHOD @

'L vITv3y3d
3v3aovod
dVN H3H1O

VV WY:_/\ZI AR EEMISIA

. RUMEX sp.

=i vav |= CICHORIACEAE

|« ASTERACEAE

v | CARYOPHY LLACEAE

Dm vl CEREALIAT.

JwALLIUM T.

| URTICA

fa CENTAUREA JACEA T.
| APIACEAE
v v v lw BRASSICACEAE

W W' RANUNCULACEAE ind.

W N7 — N | ROSACEAE ind.
S | FABACEAE ind.

@ —N NN |« FILIPENDULA
v

Jw MENTHA T.
vw <o v ~<_—9|.. PTERIDIUM

dvN/dv
]
=
=)

V7

v e oo . POLYPODIUM VULG.
SN X7 SN VNN | FILICINEAE ind.
WU NN TR ~ 7<u_ POTAMOGETON ind.
- SPARGANIUM/TYPHA

UUVW SSAT TN = VARIA
ml INDETEDERMINATA

DOV "o PO P BD ANG, R o 00w ] o

Rasoweth 388 © © ok eae N 288360820 b o

Noone ob BR3 & O 08N s e 8 gEe

S hteris POLLEN SUM

L/2NZINS

“puagay oy 105 g 31 pue 2100

9} JO UONEOO] 3} 10 ¢ “B1.] 398 'U00[0Y A[req oy jo wrerderp uspjod payrduits ¢/ /7 9109 ‘A Zing — Q[ N3]

H3AI3NHOS 3IHYW-3INNY

Bujdwes ®

il

SNY3dINNF

427.lll
R R ER AR G R R IR B R A T By R B IR B B N BT E4d T T
e LR B aa Z 2 ! l 1 SRR R
3 g 38 P €8 ¥ N BESw =R
B
~—— |“
i
TJI,
o ! El
. Il Tk 8

3

viniag O

T e U

X
W

€2¢

g

LpOL

6Sv
Y¥i4

98¢ -+
18¢ -+
(1%

veS
68y -

]

€9¢ -
SEO0L -
9€S o
0ze -
1ze
L2
€SS

ALTITUDE
STRATIGRAPHY
LOCAL PAZ

FIRBAS ZONES

L/2NZ1NS

DEPTH (CM)
VISCUM

HEDERA

ACER
FRAXINUS
uLMUS
QUERCUS

TILIA

SNNId @
SNTAHOD ¢

[ dVN H3HLO

E 3v30vOd

- VISINILHY

[
3
=
x

HIPPOPHAE

THALICTRUM
CHENOPODIACEAE
RUBIACEAE
ASTERACEAE

APIACEAE

ROSACEAE INDET.
FILIPENDULA
RANUNCULACEAE INDET.
POACEAE

VARIA
INDETERMINATA

POLLEN SUM

[I oxouuy

LSP-SEY 408 IDU IS PnpA 208 ng "PUBLIZIIMS UINSIA ‘[o1g e Jo Aydesdnensorg
PUE -O(I'T SUIO[OH PUE [BIOR[D 18T "1661 “-'V YHAIANHOS PUe ‘g HLIVATHOM

*puada) 9y 10 § 1.1 puE 2100 A} JO UONEBOO] Y}

10 ¢ "S1] 998 "AU00[0H ARy pue [BLR[D e Y} 10§ weiderp usfjod payrduis ¢/ /7 2100 ‘A ZIng — ‘¢ Sy

1661 ‘408 SO[[INIBU SIOUIIIS SIP SIOPNEA 00§ [ 2p UNI[NY ©




*$2109 21} JO JSOUW UT PAPOId U3Aq SBY g U 'g UONIAS $S0IO UT Juasaxd ST I[IS A3AB[O PAIBPIOSUODIRA0 ‘JJ1Is YL, ‘puadal
3y 10 § "S1.] PUB SUOTI3S SSOID A} JO UONEOO] 3y} J0j ¢ ‘31 ‘Suoneur|dxa 10§ 9 B1] 23§ (] - § SUONIIS SSOI ‘A[ ZING — °G AN a
o)
2x44
[Z27] a2y
o]
M r FLzy
N Z1INS
o
a
- 82Y]
o] 82Y| 82y ] e
o e
e~ AU it
2y ok i SISO 3
i NOILO3S SSOHO as | 5 |8[S] 8
dos1s0 E ome| 3 (2]F|*
c|2lg| 2 =
azis i o e
uresn) i =
m v 37304d
L2V
¥ 371404d
8cy
pkad
L2y
AH o Py
82Y|
dosis)| o 9ls| 3 (= 3
5 (22 » 5 »
8 NOILO3S SSOHO N‘F wml 2 lE|FIE H :
< <
6 3114049d 9 374048d

*puaSa) oy} 10§ § 81, PUE SUONOAS SSOI A} JO UONBOO[ A} 10 € ‘31 39 ouanbas
premdn Sutuasieoo e Jurkerdsip Mumu < SO0KD,, AIEIUAWIPas JAT) YSTqeIsd 0} I[qissod seas IT UOTORS §S0I0 FuLOqUSISU 3y} 0} UONAS
$S0I10 U0 UM s1ake] [[e Sutredwoo Ag “juasard are (] pue ) ‘g SIUN JIAY :[ELIIBW OTUESIO JO JUNOWE SY) PUB SIOUIIJFIP 9ZIS
ure1s ‘mojood 0} SuIpI0ddE (J - V) SITUN JUIIAJJIP OJUT PAPIAIP 3q UED Z)NG UT $90uUanbas Y, °g - 7 SUONIAS SSOI0 ‘A] ZING — “p N1

-

42|

:r24

9 NOILO3S SSOHO

3
AT :
0 12y
S 340Hd
8y
\
4
- a
B | |7
g 726 1224
i~ e~
wd 12| < M = —TL2y|
o
mz -
bl
4
A 5
2 bt}
4|
829 7 areey
L2Y| a . J
wg [] A |~
€ NOILD3S SSOHO + 4
...... HEE 99| lofs|s 55| < [olg| 3
HH | £ (2|75 HHHE
L2y bl woo| &% |7 st m g .
v 340Hd 1 340Hd £ 374044
8zy
82|
[ | ¥ NOILO3S SSOHD
: . '
1 axouuy

S 33408d
LSYSEY 08 10U 9S ‘pnva 0§ jng "PUBPIAZING UM ‘[o1g e Jo Aydesdnensorg
PUE -0yIIT Q0[O PUE [EOED 1eT 1661 “W-'V YHATANHOS PUe 'd HLIVATHOM

1661 08 SO[[PINIBU SIOUIIOS SIP SSIOPNEA 91100 [ 9p UNS[ING ©

2747 - ot g




Table 1. — Correlation of the Local Pollen Assemblage Zones (LPAZ) in Lake Biel with the Regional Pollen Assemblage Zones pro-
posed bﬁ_AMMANN (1989) for the Swiss Plateau; the vegetational development is described in comparison with other studies in the
surroundings.

<] = )
LOCAL POLLEN REGIONAL POLLEN VEGETATION DEVELOPMENT FIRBAS ZONES TIMESCALE S [$) Qo =
ASSEMBLAGE ZONES ASSEMBLAGE ZONES (AMMANN 1989, MATTHEY (BIOZONES) 14cyrs BP. = c = g
LAKE BIEL PROPOSED FOR THE SWISS 1958, 1971, 1988, WEGMUELLER < « © <3
(LPAZ) PLATEAU (AMMANN 1989, 1966, 1986) = E < 0
table 17 and and 19) [ o 5
he} = [ o 5
= () [} c
o ° kel 3 kel
Anus-PAZ 11 wide spread alder forests, recovering o o > o
of the mixed oak forest taxa
Alnus - Corylus - 10 lowest values of mixed oak forest taxa
Betula - PAZ
FAGUS - (ABIES) - wide spread fir and spruce in SUBBOREAL
Corylus - mixed 9 the Jura mountains; alder,
oak forest - Alnus - hazel, birch and mixed oak
PAZ
ALNUS - PAZ forests fluctuate and are
8 important. During LPAZ 9 fir
Abies - PAZ 8b looses ground.
8a decrease of human influence
CerealiaType - 7 mixed oak forests still subdominant, YOUNGER
Apophytes - PAZ decrease of Tilia and Ulmus ATLANTIC/
archaeological layers present?
IS e ol SUBBOREAL
Alnus - Corylus - 6b TRANSITION
5000
Fagus - PAZ 6a first Cerealia in Lake Biel YOUNGER
decrease of the mixed oak forest taxa ATLANTIC
6000
Mixed oak expansion of alder, spruce, fir,
forest - Abies- 5 birch, mixed oak forests are
Alnus - PAZ QUERCETUM MIXTUM - still important OLDER
4c CORYLUS - PAZ hazel decreases and mixed ATLANTIC
Mixed oak 4b oak forests increase. Spruce, fir and
forest - Corylus - 4a birch immigrate to the Jura mountains
PAZ and to the Prealps
8000
Corylus - Ulmus 3 CORYLUS - QUERCETUM hazel woods, mixed oak forests, ivy
Quercus - PAZ MIXTUM - PAZ and misteltoe are frequent, ash BOREAL
and maple immigrate
9 000
Pinus - 2¢ dense birch and pine forests,
Betula - 2b PINUS - BETULA - local presence of buckthorne, PREBOREAL
Thermophilous - 2a CORYLUS - PAZ immigration of hazel, alder, oak,
PAZ elm and lime
10 000
1c PINUS - GRAMINEAE - NAP - PAZ wide spread and dense pine forests 'YOUNGER DRYAS ~ o
Pinus - 11 000
1b PINUS - BETULA - PAZ dense forests of birch and pine ALLER@D

Betula - PAZ 1a

Table 2. — Description of the different units and “cycles”, the pollen significance and the depositional environment during the Late
Glacial and Holocene at Sutz.

Figure 14. — Simplified reconstruction of high and low lake levels for Lake Biel, obtained by correlating the
results of Sutz and Erlach. Low lake levels can be observed during Allered - Younger Dryas - Preboreal and

during the Older Atlantic biozone. High lake levels can be traced during the Allered, the? Boreal and the Older
Atlantic biozone. No indications for lake level stands can be given from the Younger Atlantic onwards. See

Fig. 8 for the symbols.
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Annexe I

WOHLFARTH B. and SCHNEIDER A.-M., 1991. Late Glacial and Holocene Litho- and

UNIT SEDIMENT DESCRIPTION POLLEN SIGNIFICANCE DEPOSITIONAL ENVIRONMENT BIOZONES 1
(ses Fig. 4,5 and 13) (ses Fig. 9,10, 11) HYDRODYNAMIC CONDITIONS (Firbas) @ -
«
dark brown clayey silt with erosion > g
E abundant plant remains (seeds, contemporary erosion and 2 = 5 c
nuts, wigs, leaves), charcoal, reworking of the archaeological - = = | o o
i fr: ediments [ -
bons and ceramic lragments sedi e = =z = v 5 8 3 Z
Taminated ight grey 1ake marl Tigh values of Abies, Picea, Fagus; quiet, protecied bays, Iow wave S = S P2 8 5 5
o with abundant plant and mollusc low values of Urmus, Tiia and Hedera anergy o 3 & sy g g
ains, charcoal fragments on = = = 238 h}
st e s SUBBOREAL < < < o bz a e}
~Goarse sand with plants & molluscs Tallof mixed oak axa, fse of AInus, first Tigh wave energy YOUNGER ATLANTIC
peak of Fagus TRANSITION
- fine sand with oncoids, plants & Ables present; increasing values of
cydet  moluscs Fagus and Picea increasing wave energy
- alternating layers of fine sand and
dlayey silt
- clayey sit low wave energy OLDER ATLANTIC
~fine sand/coarse sand 1 gravel wift Tigh wave energy and erosion
c plants and molluscs of many older layers
- alternaiing layers of fine sand (4cm o Fagus, Abies or Picea
cycle2  thick) and clayey silt (2cm thick), plants
and moluscs
- alternating fine sand and dayey sit
layers (each 2em thick), plants, molluscs low wave energy BOREAL
~aeraing Tayers Tk 7 s3nd CEEE
cycled (5cm) and thin clayey siltlayers (2cm)  no pollen samples analy:
- alternating layers of fine sand and increasing wave energy 277B0REAL/PREBOREAL
dlayey sitlayers (each Scm thick)
TTing sand aliemating Wit dayey ST Tncreased Tydrodynamic condiions
(offshore) and coarse sand (onshore) and erosion of older layers
- light coloured lake marl with plants decrease of NAP spectra, Corylus and low dition: PREBOREAL
and wood fragments other thermophilous taxa appear protected environment
- ight oloured lake marl with organic b
cycled  debris, carbonate concretions & increase of NAP perceniages increased d Yo
devial clasts (Suz IV, 277) and increased run off
allemating fine sand and clayey silt
(Suiz V, 3/4)
]
- light coloured lake marlwith scarce  dominance of Pinus over Betula low hydrodynamic conditons, ALLERGED
plant remains and mollusc debris protected environment
~oarse sand Wit plant and weod Variey of NAP taxa and presence of Tncreased wave energy and Figh Fydrodynamic  REWORKED ALLEROED
remains fow helipohilous plans together with conditions causing erosion and redepostion of
Allerbd spectra older layers
cydeS - thick fine sand layers (Scm)
altemating with thin clayey silt
layers (2cm)
- thin fine sand layers (2cm) alternating no pollen samples analysed low wave energy
with thin ciayey silt layers (2cm)
~oarse sand and gravel
A * i greyish clayey siltwith small reworked pollen spectra GLACIAL
inded stones of gravel size
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RICHOZ I, GAILLARD M.-J., 1989. Histoire de la végétation de la région
neuchateloise de 1'époque néolithique a nos jours. Analyse pollinique d'une colonne
sédimentaire prélevée dans le lac de Neuchétel (Suisse). Bull. Soc. vaud. Sc. nat. 79.4:
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Figure 5.-Diagramme de I'influence humaine

Lac de Neuchatel 429m NE771

_Influence humaine_  Sonde Kullenberg ETH-Ziirich 1977
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Figure3.-Diagramme des pourcentages relatifs

Lac de Neuchdtel 429m NE771 Sonde Kullenberg  ETH-Ziirich 1977
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LRichoz 1986 modifie en 1989

RICHOZ 1., GAILLARD M.-J., 1989. Histoire de la végétation de la région
neuchiteloise de 1'époque néolithique 2 nos jours. Analyse pollinique d'une colonne
sédimentaire prélevée dans le lac de Neuchétel (Suisse). Bull. Soc. vaud. Sc. nat. 79.4:
355-371.



	

