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3 E LR O ST RR

*x3 HEAMMER (1)

. FEJEA T B R
i3 *H e 218 | 228 23J@ 24/8 | 25J@ | 26/@ | 27 28/ 30/F | 318

5y | pH | Hik 1 2 3 [ 4 5 6 7 3 9 [ 10| 11 ] 12
Bacillariophyta (EE#EfE#[H)
Centric Diatoms (H /LAY EEHAH)
Aulacoseira crenulata (Ehr.)Krammer Ogh-ind |ind |l-ph 4 - - - - - - - - - _ _
Aulacoseira granulata (Ehr.)Simonsen Ogh-ind |al-il |I-bi |M,U - - - - - - - - - - 1 1
Coscinodiscus spp. Euh - - - - - - - - - - 1 1
Cyclotella striata—C. stylorum Euh-Meh B 1 - - - - - - - - - 1 _
Thalassiosira spp. Euh - - - - - - - - - - 1 1
Araphid Pennate Diatoms(ZEfEHEI PR EEHEEE)
Fragilariforma bicapitata (A.Mayer)Williams & Round Ogh-hob |ind I-bi |P 1 - - - - - - - - - - -
Meridion constrictum Ralfs Ogh-ind |al-il |r-bi |K,T 2 - - - - - - - - - - _
Pseudostaurosira brevistriata (Grun.)Williams & Round Ogh-hil al-il |l-ph |U 1 - - - - - - - - - - -
Staurosira construens Ehrenberg Ogh-ind |al-il |l-ph |U 3 - - - - - - - — - - _
Staurosirella pinnata (Ehr.)Williams & Round Ogh-ind |al-il |l-ph |U 3 - 1 - - - - - . - _ _
Ulnaria ulna (Nitzsch)Compere Ogh-ind |al-il |ind |U 1 - - - - - - _ _ _ _ _
Ulnaria spp. Ogh-unk |unk |unk - 1 1 - - - - - - - - -
Grammatophora macilenta W .Smith Euh - - - - - - - - - - 1 1
Grammatophora spp. Euh - - - - - - - - _ _ 1 1
Raphid Pennate Diatoms(f fit7# 1R H: e k8)
Monoraphid Pennate Diatoms(ELfEH#E IR TE FEkE)
Achnanthes brevipes var. intermedia (Kuetz.)Cleve Meh D1 - - - - - - - - - - 1 _
Planothidium lanceolatum (Breb. ex Kuetz.)Lange—Bertalot |Ogh-ind |ind r-ph |K,T 4 - - - - - - - - - - -
Biraphid Pennate Diatoms(CW i1 Pk B 4H)
Amphora copulata (Kuetz.)Schoeman et R.E.M.Archibald Ogh-ind |al-il |ind U 7 - - - - 1 - - - - - -
Amphora montana Krasske Ogh-ind |al-il |ind RA,U 1 - - - - - - - - _ _ _
Anomoeoneis sphaerophora (Kuetz.)Pfitzer Ogh-Meh |al-bi |ind 1 3 2 - - - - - - - - -
Cymbella cuspidata Kuetzing Ogh-ind |ind ind T 1 - - - - - - - - - - _
Encyonema silesiacum (Bleisch)D.G.Mann Ogh-ind |ind ind T 4 - - - - - - - - - - _
Placoneis elginensis (Greg.)E.J.Cox Ogh-ind |al-il |ind |O,U 2 - - - - - - _ - _ _ _
Placoneis elginensis var. neglecta (Krasske)H.Kobayasi Ogh-ind |al-il |r-ph |U 17 - - - - - - - - - - -
Gomphonema angustatum (Kuetz.)Rabenhorst Ogh-ind |ind ind U 1 - - - - - - - - - - -
Gomphonema gracile Ehrenberg Ogh-ind |al-il |l-ph [O,U 1 - - - - - - - - - _ _
Gomphonema parvulum (Kuetz.)Kuetzing Ogh-ind |ind ind U 4 - - - - - - - - - - _
Gomphonema sarcophagus Gregory Ogh-ind |al-il |ind T 1 - - - - - - - - - - _
Gomphonema spp. Ogh-unk |unk |unk 3 1 - - - - - - - _ 1 _
Diploneis ovalis (Hilse)Cleve Ogh-ind |al-il |ind [T 1 - - - - - - _ _ _ _ _
Diploneis parma Cleve Ogh-ind |ind ind 1 - - - - - - - - - - _
Diploneis spp. Ogh-unk |unk |unk - - - - - 2 2 - - - 1 4
Navicula veneta Kuetzing Ogh-Meh |al-il |ind U 2 - - - - - - - - - - _
Navicula cryptotenella Lange—Bertalot Ogh-ind |ind ind T 1 - - - - - - - - - - _
Navicula elginensis var. cuneata H.Kobayasi Ogh-ind [|al-il |ind 1 - - - - - - - - - - -
Navicula kotschyi Grunow Ogh-ind |al-il |ind 19 - - - - - - - 1 - - -
Navicula placenta fo. obtusa Meister Ogh-ind |al-il |ind - - - - - 1 - - - - - -
Navicula rostellata Kuetzing Ogh-ind |al-il |r-ph |K,U 4 - - - - - - - - - - _
Navicula spp. Ogh-unk |unk |unk 1 - - - - - - - - - - -
Plagiotropis lepidoptera var. proboscidea (Cleve)Reim. Ogh-ind |al-il |ind 1 - - - - - - - - - - -
Gyrosigma scalproides (Rabh.)Cleve Ogh-ind |al-il |r-ph |U 10 - - - - - - - - - _ _
Craticula accomoda (Hust.)D.G.Mann Ogh-ind |al-il |ind S 1 - - - - - - - - — - _
Craticula ambigua (Ehr.)D.G.Mann Ogh-ind |al-il |ind |S 1 - - - - - - - - _ _ _
Craticula perrotettii Grunow Ogh-ind |al-il |ind 1 - - - - - - - - - - _
Craticula spp. Ogh-unk |unk |unk - 1 1 - - - - - - - - -
Stauroneis acuta W.Smith Ogh-ind |al-il |l-ph 1 1 - - - - - - _ — _ _
Stauroneis anceps Ehrenberg Ogh-ind |ind ind T 2 - - - - - - - — - - _
Stauroneis phoenicenteron (Nitz.)Ehrenberg Ogh-ind |ind I-ph |O,U 2 - - - - - - - - - - _
Stauroneis phoenicenteron fo. hattorii Tsumura Ogh-ind |ind ind O 1 - - - - - - - - - - -
Stauroneis spp. Ogh-unk |unk |unk - 1 - - - - - - - - - -
Frustulia vulgaris (Thwait.)De Toni Ogh-ind |al-il |ind |U 1 - 1 - - - - - . - _ _
Frustulia vulgaris var. capitata Krasske Ogh-ind [|al-il |ind 2 - - - - - - - - - - -
Cosmioneis pusilla (W.Smith)Mann & Stickle Ogh-Meh |ind  |ind - - - - - — _ _ _ _ _ 1
Diadesmis biceps Arnott ex Grunow in Van Heurck Ogh-ind |al-il |ind RA,T 1 - - - - - - - - - - -
Diadesmis confervacea Kuetzing Ogh-ind |al-il |ind RB,S 7 - - - 1 - - - - - - 1
Diadesmis contenta (Grun.ex Van Heurck)D.G.Mann Ogh-ind |al-il |ind RA,T 1 - - - - - - - - - - -
Luticola goeppertiana (Bleisch)D.G.Mann Ogh-hil |al-il |ind |S - 1 - - - - - - - - _ _
Luticola mutica (Kuetz.)D.G.Mann Ogh-ind |al-il |ind RA,S 1 2 2 - 1 - - 1 - - - -
Neidium dubium (Ehr.)Cleve Ogh-ind |ind ind 2 - - - - - - _ _ _ _ _
Neidium productum (W.Smith)Cleve Ogh-ind |ind |ind 2 - - - - - - - - - - -
Caloneis bacillum (Grun.)Cleve Ogh-ind |al-il |r-ph |U 2 1 - - 1 - - - - - _ _
Caloneis leptosoma Krammer & Lange—Bertalot Ogh-ind |ind I-ph |RB 4 - - - - - - - - - - -
Caloneis silicula (Ehr.)Cleve Ogh-ind |al-il |ind 1 - - - _ — _ _ _ _ _ _




%4

HERMRER (2)

' LB EA TE:
T # IR ?aﬁf 21/8 | 228 23J8 24J8 | 258 | 268 | 27)@ 28J@ 3008 | 318
5y pH [ ik | 1 2 3 | 4 5 6 7 8 9 [ 10| 11 ] 12
Caloneis truncatula (Grunow) Ogh-ind |al-il |ind U 1 = = = - — — — — — — =
Calonels spp. Ogh-unk |unk |unk - 1 1 - 1 - - - - - - 1
Pinnularia acrosphaeria W.Smith Ogh-ind |al-il |l-ph |O 1 - - - - - - - - - _ _
Pinnularia anglica Krammer Ogh-hob |ac-il |ind T 4 - - - - - - - - - _ _
Pinnularia brevicostata Cleve Ogh-ind |ac-il |ind - - - - - - 1 - - - - -
Pinnularia divergens W.Smith Ogh-hob |ac-il |l-ph - - - - - - 1 - - - - -
Pinnularia gibba Ehrenberg Ogh=ind |ac-il |ind 0,U 1 - - - - - - _ — _ _ _
Pinnularia gibba var. dissimilis H.Kobayasi Ogh-hob |ac-il |ind - - - - - - - - 1 - - -
Pinnularia cf. hemiptera (Kuetz.)Cleve Ogh~hob |ind I-ph 3 - - - - - - - - - - -
Pinnularia mesolepta (Ehr.)W.Smith Ogh-ind |ac-il |ind |[S 1 - - - - - - - - _ _ -
Pinnularia microstauron (Ehr.)Cleve Ogh-ind |ac-il |ind |[S 1 - - - - - - - - - _ _
Pinnularia neomajor Krammer Ogh-ind |ac-il |l-bi 1 - - - 1 - - - - - - _
Pinnularia nodosa Ehrenberg Ogh-hob |ac-il |l-ph |O 3 - - - - - - - - - _ _
Pinnularia rupestris Hantzsch Ogh-hob |ac-il |ind (@] 1 - - - - - - - - - _ _
Pinnularia schoentelderi Krammer Ogh-ind |ind ind RB 1 - - - - - - - - - - _
Pinnularia schroederii (Hust.)Krammer Ogh-ind |ind ind RI 10 3 - - - - - - - - - 5
Pinnularia subcapitata Gregory Ogh=ind |ac-il |ind RB,S 1 - - - - - - _ — _ _ _
Pinnularia substomatophora Hustedt Ogh-hob |ac-il |l-ph 2 - - - 1 - - - - - - _
Pinnularia ueno Skvortzow Ogh-hob |ac-il |l-ph 1 - - - - - 1 - - - - _
Pinnularia viridis (Nitz.)Ehrenberg Ogh-ind |ind |ind |O,U 1 - - - - - - _ — _ _ _
Pinnularia spp. Ogh-unk |unk |unk - 3 - 1 1 6 3 - - 3 1 4
Sellaphora americana (Ehr.)Mann Ogh-ind |al-il |l-ph 2 - - - - - - - 1 - - _
Sellaphora bacillum (Ehr.)D.G.Mann Ogh-ind |al-il |ind U 1 - - - - - - - - _ _ _
Sellaphora laevissima (Kuetz.)Mann Ogh-ind |ind ind U 8 - - - - - - — - - 1 _
Sellaphora pupula (Kuetz.)Mereschkowsky Ogh-ind |ind |ind |[S 6 - - - - - - - - _ _ _
Sellaphora pupula var. subcapitata Hustedt Ogh-ind |ind ind S 4 - - - - - - - - - - -
egiati==|
Bacillaria paxilifer (O.F.Mull.)Hendey Ogh-Meh |al-il |l-ph |U 1 - - - - - - - - - _ _
Hantzschia amphioxys (Ehr.)Grunow Ogh-ind |ind ind RA,U 3 3 3 1 2 3 3 - 1 1 - -
Nitzschia amphibia Grunow Ogh-ind |al-il |ind S 4 - - - - - - - - _ _ _
Nitzschia linearis (W.Smith)W.Smith Ogh-ind |al-bi |r-bi |U 1 - - - - - - - - _ _ _
Nitzschia nana Grunow Ogh-ind |ind ind S 1 - - - - - - - - - - _
Nitzschia spp. Ogh-unk |unk |unk - 1 - 1 - 1 - - 1 - - -
Tryblionella levidensis W.Smith Meh S 2 - - - _ _ _ _ _ _ _ _
Tryblionella salinarum (Grunow)Pelletan Meh U 1 - - - - - - - - - - -
Tryblionella victoriae Grunow Ogh-Meh |al-il |ind S 1 - - - - - - - - - - _
Rhopalodia gibberula (Ehr.)O.Muller Ogh-Meh |al-il |ind U 8 - - - - - - - - - - 4
Rhopalodia gibba (Ehr.)O.Muller Ogh-ind |al-il |ind |U 4 1 - - - - - - - - _ _
Rhopalodia quisumbirgiana Skvortzow Ogh-hil |al-il |r-ph - - - - - - - _ _ - _ 1
Rhopalodia spp. Ogh-unk |unk |unk - - - - - - - - - - 9 -
BB e
Campylodiscus spp. Euh - - - - - - - - . - 1 _
Surirella robusta Ehrenberg Ogh-hob |ind 1-bi 1 - - - - - - - - - _ _
B
Eunotia minor (Kuetz.)Grunow Ogh-hob |ind |ind |O,T 2 - - - - - - - - _ _ _
Eunotia praerupta var. bidens (Ehren.)Grunow Ogh-hob |ac-il |l-ph |RB,O,T 1 4 - - 1 - - - - - - -
Eunotia spp. Ogh-unk |unk |unk 1 - - - - - - - - - - -
KA 0 0 0 0 0 0 0 0 0 0 5 4
R~V UK 1 0 0 0 0 0 0 0 0 0 1 0
FURERE 3 0 0 0 0 0 0 0 0 0 1 0
B~ VKRR 13 3 2 0 0 0 0 0 0 0 0 5
YRR 205 25 10 3 10 14 11 1 5 4 717
oo YRS 222 28 12 3 10 14 11 1 5 4 14 26
L
H.R. @ 357 b9 2 pH @ AR A A PREE kT % G C.R. @ WEAKIZE 2 st
Euh s KRR al-bi : EL7 L7 ) HEfE I-bi @ EIE/KIERE
Euh-Meh : /K A0 — VROKAERR al-il : 7 % ) PR 1-ph : fF IR KRR
Meh L RKARE ind  : pHREMFE ind : GEAKREMEFE
Ogh-Meh : 7K — UK ac-il : AFRAMERE r-ph : AFFUKIERE
Ogh-hil : EHAFEMERE ac-bi : EEeMEFE r-bi : B
Ogh-ind : EHAREMERE unk : pHASBA R unk : FEKRBFE
Ogh-hob : EIEHEIEMERE
Ogh-unk : EHRHIFE
BREEHTAR

B: NIBTEIEAE, DIV KEVE FIRFEIERE (DL I3/, 1988)
Ko H~ Ty vERT R AR, Mo et s, o /B IRIB M 254278, P @@ i et fl (UL RIEXZRE, 1990)
S:AFGEPERE, UtRGR SR, T:AREKMERE (UL E(TAsai and Watanabe, 1995)
R:PEAEEME (RAGARE, RBIBEE, RI:RIXSy. (M - /N, 1991)
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Rhopalodia gibberula (Ehr.)O.Muller(21f&;:8 &S 1)

Amphora copulata (Kuetz.)Schoeman et R.E.M.Archibald(21/&;i8 &S 1)
Navicula kotschyi Grunow(21/E;:X$1&ES1)

Placoneis elginensis var. neglecta (Krasske)H.Kobayasi(21/&; i #&ES1)
Pinnularia schroederii (Hust.)Krammer(21[&;5$1&=51)

Sellaphora laevissima (Kuetz.)Mann (21&;i8 &S 1)

Sellaphora pupula (Kuetz.)Mereschkowsky (212;i8 &S 1)
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CALIB RADIOCARBON CALIBRATION PROGRAM*
Copyright 1986-2009 M Stuiver and PJ Reimer

*To be used in conjunction with:
Stuiver, M., and Reimer, P.J., 1993, Radiocarbon,
35, 215-230.

Betald5165

soil

Radiocarbon Age 4580+/-40

Calibration data set: intcal09.1l4c

# Reimer et al. 2009

10 Year moving average

One Sigma Ranges: [start:end] relative area
[cal BP 5079: cal BP 5104] 0.153953
[cal BP 5136: cal BP 5162] 0.178936
[cal BP 5281: cal BP 5323] 0.492836
[cal BP 5418: cal BP 5441] 0.174275

Two Sigma Ranges: [start:end] relative area

[cal BP 5054: cal BP 5189] 0.387667
[cal BP 5214: cal BP 5226] 0.011982
[cal BP 5233: cal BP 5247] 0.012998
[cal BP 5259: cal BP 5328] 0.394094
[cal BP 5382: cal BP 5448] 0.19326
Betald5166
soil

Radiocarbon Age 4970+/-50

Calibration data set: intcal09.1l4c

# Reimer et al. 2009

10 Year moving average

One Sigma Ranges: [start:end]
[cal BP 5615:
[cal BP 5642:

Two Sigma Ranges: [start:end]
[cal BP 5598:
[cal BP 5810:

relative area
cal BP 5629] 0.07953
cal BP 5745] 0.92047
relative area
cal BP 5762] 0.8361
cal BP 5888] 0.1639
Betald5167
soil
Radiocarbon Age 5110+/-60
Calibration data set: intcal09.1l4c
# Reimer et al. 2009
10 Year moving average

3 E LR O ST RR

One Sigma Ranges: [start:end] relative area

[cal BP 5752: cal BP 5827] 0.572328
[cal BP 5861: cal BP 5920] 0.427672
Two Sigma Ranges: [start:end] relative area
[cal BP 5716: cal BP 5954] 0.960735
[cal BP 5959: cal BP 5990] 0.039265
Betald6757
soil

Radiocarbon Age 5660+/-50

Calibration data set: intcal09.1l4c

# Reimer et al. 2009

10 Year moving average

One Sigma Ranges: [start:end] relative area
[cal BP 6354: cal BP 6364] 0.047199
[cal BP 6397: cal BP 6497] 0.952801

Two Sigma Ranges: [start:end] relative area
[cal BP 6311: cal BP 6562] 1.

Betal45169

soil

Radiocarbon Age 6160+/-80

Calibration data set: intcal09.1l4c

# Reimer et al. 2009

10 Year moving average

One Sigma Ranges: [start:end]
[cal BP 6955:

Two Sigma Ranges: [start:end]
[cal BP 6806: cal BP 6810]
[cal BP 6856: cal BP 7255]

relative area
cal BP 7163] 1.
relative area
0.002683
0.997317

Ranges marked with a * are suspect due to impingment
on the end of the calibration data set

# PJ Reimer, MGL Baillie, E Bard, A Bayliss, JW Beck,
PG Blackwell,

# C Bronk Ramsey, CE Buck, GS Burr, RL Edwards, M
Friedrich, PM Grootes,

# TP Guilderson, I Hajdas, TJ Heaton, AG Hogg, KA
Hughen, KF Kaiser, B Kromer,

# FG McCormac, SW Manning, RW Reimer, DA Richards,
JR Southon, S Talamo,

# CSM Turney, J vander Plicht, CE Weyhenmeyer (2009)
Radiocarbon 51:1111-1150.

R D e I
Calibrated Age Ranges pow Betald5169
Betald6757
0.5%
Betal4d5167
0.5%
Betal4d5166
0.5%
Betal4d5165
0% [ one sigma range
B tvwo sigma range
P N E N E N E N R
4500 5000 5500 6000 6500 7000 7500
cal BP
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