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Abstract

We measured the radiocarbon ages of the samples such as molluscan shells, fish, Phragmites and pine
leaves collected after 1966 year at Lake Biwa to examine the possibility of freshwater reservoir effects at
Lake Biwa, Japan. The molluscan shells collected after 1990 year, were hardly affected from the nuclear
bomb test, showed 330 - 450 '“C yrs older radiocarbon ages than that of the coeval atmosphere. Then, the
apparent difference in radiocarbon ages between the shell fossils and wood samples & soft-shelled turtles
and terrestrial animals (~300 "C yrs) excavated from the Awazu submarine shell midden at Lake Biwa
suggests that the freshwater reservoir effect existed in middle Holocene (the Middle Jomon period) at Lake
Biwa. Because the present-day average residence time of Lake Biwa water is less than a decade, its direct
influence on the reservoir effect is little, which suggests that old carbon has been supplied into Lake Biwa.
The both age offsets of radiocarbon dating strongly indicate that there were likely to be freshwater reservoir
effects at Lake Biwa from middle to late Holocene, which was corresponded to about 5000 years.

A great deal of organic matter has flowed into Lake Biwa. Some very old radiocarbon ages can result from
retention of old carbon in peat layers formed by plants such as the ditch reeds that grow along the shore of
Lake Biwa. This may have been the result of the inflow of aged subsurface waters that may have dissolved
old carbon from the carbonate rocks of Mt. Ibuki and Mt. Ryouzen. Therefore the degree of freshwater
reservoir effects at Lake Biwa had a possibility to fluctuate, depending on change of the lake environment
such as inflow into the lake and circulation of the lake water.

In this paper, we discuss the relationships between the apparent radiocarbon age offsets and its lake

environment to understand carbon cycle from middle to late Holocene at Lake Biwa, Japan.
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1. IXC®»IC

IHETEEWMCARTAEX VU IRFORORBERZRAE L., BICRFNRTH (3300~3200 cal
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FTHAKY F— " —PRBIEEBICFEET SRR EML T (ERM, 2009), FAfkic, &
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EETLTHILEREEEL TS, T0HOLEEE L UT, BIRSICERR L 3kl ¢ b 2 3RE5H.
BRE, NEBBEOCT T v 7 32 EHE LTHWE,

2. Bh L EZRTE

B LRARHIREWES S HROREVIB o L Lz b, A /¥ ¥, RyR0F, FOXIA
BhroHtLied=rI, 27 UIFMAVE, BEEERENY, 2006~2008FTHREH
FRBHEDTZ v 7 RNRALMTHB, T, Yok Y F— " —3h R & LT 238k L LT, B,
BRI, NBRBO 200 6FEDT T v 7 A LMEREE LTHWE,

B#EEHT, =75l (b, 2000 72 2), R#REHIY VB8 (EHM, 2009), 70 JiXAM
RIEEATV, TNEFNZBERFBEFR L, Thdrb, ZBLIRFEE V7 ABRZE T 1 THREL,
S EZAWT, NI T I 774 MZBT L. ERLETS T 774 ML, F—F v MIED,
AMS TRABERBEEIT-7 (SHEM, 2009).
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3. 1 ZhETOWMEOHME

EEWAKIZEK ) F—"—RBEET S RECE L T, ZhETUTOBREIToTER
(HHfth, 2009). 1) EEMNREOALWIHEE S+ L7k E—@EE 8 fikh o L5 RIS
DN, AEMNEGERBERAE L A, NEMNEHOF (5053112 BP; N=5) BHAEE
O (4961122 BP; N=7) X v &, FZHAYIZ 90 “C yrs HVMEZ R L. NEMEDORER
iR ERE Ll 25, Y VF— " —PROWEENIZLAEEZLNRNY, EORK
FEREBRLECLIFREAD—oL LT, BEWEANMELRRE LAERCAE L HAKY P—r—3Ro
RedE AR Le (EEf, 2007). 2) BEMOBRIMRL, 1Lk EOERSE 22K &
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T BHEHRFAE (dead carbon) B3H[)I|oH Fk7e ¥ %@ U CEEBMH~FEE* RIEL T 5 AR
2 (FEfh, 2005). F7, BEWRHCAE TSIV (TY) REOEMERREERFL T5H
FIHWERE 2 EOFEEDL HWVRFEREF>EBY ORI O—F b Livew. 195 04
B OBREHOHREY (FEE3~4cm) X, AYC = 250~-230%THY, REFNAEHRETS
& 2400~2200 BP &R0 HWVRFBEMRERLTWS. (i, 1986), 3) EEMERARR
BORBERBEERID, 195 0FRELLUE, KXEBEEROEBLZITE "C REOCESR)
CHME LT, R ORFBERAEERIL, FRRORKILEA TR EWIRBEREZRL
7o 200 8EEEF VI OBT, KETO UCREITHAT, 330~450 “Cyr (RFHE) HV R
FERERL TS,

#®1. REMNEE=REHTBAYORRER

Table 1. Radiocarbon ags of archaeological remainds excavated from Awazu submarine site.

Sample  Excavated from  Lab. Code & Bc & 5N 14C age
(%) (%o) (BPx10)
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BAARMEL L LT, 2006 4 (D% %) & 20084 (KATv—27) CBBRLET T v 73R L
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DELMITTF 7 INDT T o782 LY HENT/DE W, B GBI O § °C fEH-26%RiH# 72 DT,
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(8 15C = -20.8%0) %, MEMICE (81C =-17.8%) LV BBV, LHL, ZOR—MEEDH, K, &
25 =S ORT U P——ZRIT 500~600 “Cyr THY, RFE 4 BEIX, EF L YVIDMOAR
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RO T OB TH 0 | B TRIOWIEIL, HERGEE OB (45 OB % 1T T
Wisieh, HIEHBHOFIESEZ > Th, tMO=2>0M L D bHEXITEVRE 14 BEEZR
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