
Dendrochronology and Archaeology in Europe. Ham
burg (Wiedebusch), 61-78.

BECKFR B (1992)The history ofdendrochronology and radio-
carbon caljbration. In TayLoR RE, LoNc A & Kn\ RS (Hg.)
Radiocarbon After Four Decades. An Interdisciplinary
Perspective. Spinger New york, 34-49.

BECKER B (1993)An 11,00o-year Cerman oakand pine den
drochronology for radjocarbon calibration. Radjocarb_
on 35,2Al 213

BEC{ER B & Sc|\,rrDr B (1982) Verlängerxng der mirteleu
ropäischen Eichenjahdngchronologie in das zweite
Jahftausend (bis 1462 v Chr.) Archäologisches Korre-
spondenzblatt 72, 101-106.

BELL WT (1991) Themoluminiscence dates for the Lake
Mungo aboriginal fireplaces and the implication for
radiocarbon t ime scale. Archaeometry JJ, 43-50.

BFNDER F (Hg.) (1985) Angewandte Geowissenschaften. Bd.
II: Methoden der Angewandten ceophysik und mathe_
matische Veafahren in den Geowissenschaften. Ferdi_
nant Enke Verl. Stuttgait.

BLUszcz A & PazDUR MF (198 5) Comparison ofTL and C-14
dates ofyoung Eolian sediments a check of the zero_
ing assumption. Nucl. Tracks 14 703-210.

BRow:\ DM, MuNRo MAR, BATLLTE MGL & prLCHER JR (1986)
Dendrochronology the absolute Irish standard. Radio-
carban 28,279-283.

BURNETT WC, BAKER KB, CJ]IN PA, MCCABE W & DITCHBURN
R (1988) Uranlum series and AMS ,,C studies ofmodern
phosphatic pellets from Peru shelf muds. Marine Ceo_
lory 80.215-23A.

BURNET I WC & KrN,J KH (1985) Comparison olradiocarbon
and uranium-series dating methods as applied to mari-
ne apatite. Quaternary Research 2t 369 379.

BURR GS, ED\'VARDS RL, DoNAHUE DJ. DRUFFEL ERM & TAYIoR
FW (1992) Mass spectrometric ,C and U-Th measure-
ments in choral.  Radiocarbon 34, 611-618.

DAi\aoN PE (1987) The history ot the calibratjon ofradiocar_
bon dates by dendrochronology. In: AURENC E O, EvtN
J & HouRs F (Hg.) Chronologies in the Near East, BAR
International Sedes.

DENTEL C, Kr-rFER G & Lrcon rnr J (1992) New
"C age determinatjons from piton des Neiges volcano,
Reunion A revised chronology for the different series.
J. Volcanol. ceotherm. Res. 51, 253-267.

EDIVARLTS RJ, BEcKJW, BUR,? GS, DoNAH(Jt DJ, CHAFPELL JMA
BrooM AL. DRUFFFT. ERM & TAyLoR FW (1993) A large
drop in atmospheric , C/,?C and reduced melting in the
younger Dryas. documented wjth :,NTh ages of corals.
Science 26r,962-968.

FaURE G (1986) Principles of Isorope ceotogy. John Wiley
& Sons, Ncw York, 2. Aufl.

FERCusoN CW, HuBFtR B & SuEss HE (1966) Determination of
the age of Swiss lake dwelllngs. Z. Natudorsch 21a,
1173-t177.

FLoHN H & FaNrEc r R (1984) The Cljmate ofEurope. past,
Present and Future. Beicht d. EU-Kommision, Reidel
Publ. Comp., Dordrecht, Boston und Lancaster.

Fomrs JC, AronEws JN, C^Lssb C & CrBrRr E (1992)A com
parison of radiocarbon and U/Th ages on continental
carbonates. Radiocarbon .?4. 602 610.

GryH M & SC|LUCHTER C (1998) Calibrat ion ol the r iC t ime
scale beyond 22,000 BP Radiocarbon 10,475-82

GaRDNER CJ, MoRTLocK AJ, PRrc[ DM, READHEAD ML & WAs
soN RJ (i987) Thermolumjniscence and radiocarbon
dating ofAustralian desert dunes. Austr. J. Earth Sci. J4,
343-357.

GosJ,AR T, ARNoLD M, BARD E, KUc T, PAZDUR MF, RAJsKA,
JAstElvrczor,A M, RozANsKr K, TISNELAT N, WALANUS A,
WrcrK B & WrEKor'sKr K (1995) High concentrat ion of
atmospheric :rC during the younger Dryas cold epjso_
de. Nature.tZl 414-417.

HATDAS l.  IVY SD, BEER J. BoN^Nr G, IMBoDEN D, LoTIER AF,

SrunM M & SurER M (1993)AMS radiocarbon datingand
vawe chronology ofLake Stoppensee: 6000 to 1200 ,,C
years BP. Climare Dynamics 9,241-244

HeLoes I. Zoutscnrq B, Iv1 SD, BEERJ. BoN^Nr G, LERoy SAG,
NTGENDANKJW,R\NjF rHM&SurERM(1995)AMSradio
carbon dating of annually laminated sedjments from
Lake Holzmaar, cermany. Quat. Sci. Rev. j4, t37-143.

HANl\ 'rER CU, CL^usEN HB & TAUBTR H (1986)Ice-core datjng
of the Plejstocene/Holocene boundary appl ied to a cai i_
bfat ion of the ' ]C t ime scale. Radiocarbon ?8, 2B4 29i.

HrLr,unr-MeRcsr C, C,rano O & CASANoV^ J (19S6) , ,C and
Th/U dating ofPleistocene stromatolites from east Afri
can paleolakes. Quatern. Res. 25, 312-329.

HoHr R (Hg.) (1981)Dje Entwicklungsgeschichte der Erde.
Brockl]aus NachschlagewerkCeologie, Leipzig, 6.Aufl

Hor. islErN E (1980) Mitteleuropäische Eichenchronologie.
Mainz.

HUBER B & GrRErz V (1970) Central Eirropean dendrochro_
nology for the middle ages. In: BERGER R (Hg) Scientific
Methods in Medieval Archaeology.201 212.

HLTcHEN KA, OvERpLcK JT, Llur,rru SJ, Kqsncenr,rrv M, Sour-
HoN J, PETTRSoN LC, ALLEYR & STGMAN DM (1998a)Deg1a
ciai changes in ocean circulation from an extended
radiocarbon calibration. Nature 39i, 65-68.

HucH[N KA, OvERpEcK JT, LFH]uAN SJ. KAsHcaRIAN M, Sour_
uor J & Pr rrnsoN LC (1998b)A new ,.C cal jbrat ion data
\er fo rae ldsr deglac ar,on odreo on md. 1e \orveJ
Radiocarbon 4r, 483-494.

JoRrs O & WEx-rNcER B (1998) Extension ofthe ,C cal ibrat j
on curve to ca. 40,000 cal BC by synchronjsing Green
land iOl!60 ice core records and North Atlantic fbra-
minifera profiles: A comparlson wiih U/Th coral data.
Radiocarbon 4r, 495-504.

KAUFTTANNA& BRoEcKERWS (1965) Comparison of , 'Th and
rC ages lbr carbonate materials from Lakes Lahontan
and Bonnevi l ie. Joumal of ceophys. Res 20, 4039-4051

KrcosHr K & HAsEcawA H (1966) Secuiar vaiat ion ofatmos
phe c radjocarbon concentration and its dependen.e
on geomagnetism. J Geophys. Res Zt, 1A65 1A7 L

Knec,[vq H & vas oen Pr.r*r'r (1998a) Atmospheric ra.j:.
carbon cal ibrat ion to 45,000 yr B.p.r Late glacial f luc
tuallons and cosmogenic isotope production. Science
279. r1B7 1190.

KrracAwA H & vAr\ DFR Pr-rcur (1998b) A 40,000-year vai,/e
chronology from lake Suigeßu, Japan: Extensjon ofthe
raC cal ibrat ion curue. Radiocarbon 4r, 505 515

KRoN{!R B, AMBERS J, BAI r.rF MGL, DAMoN p, HLssHArr4lR V,
Horx,rr\N J, JoRrs O, LEVIr\ I, MANNtNc SW, McCoRMAc FG,
vAN DER Pl_tcHT J, Srunr M, STUVTER M & WENINGER B
(1996) Repon: Summary of the workshop ,,Aspects of
high,precision radiocarbon cal ibrat ion,. Radiocarbon
.r4 607_610.

KUNTHoLM PI, KRoMER B. MaN\-t),tc SW, Nr-wroN M, LArrNt CE
& BRUCE MJ (1996) Anatol ian tree r ings and the abso-
lute chronology of the eastem Mediteranean. Nature
381,780-783.

LaJ C, Mr\zAUD A & DurlEssy JC (1996) Georra8neüc rnlensF
tyand ''C abundance inthe atmosphere and ocean during
the past 50 years. Geophys. Res Lett. 2.?, 2045-2048.

LEUSCHNFF HH & DELoRMF. A (1984) Verlängetung der Göttin_
ger Eichenjahiringchronologien fur Nord- und Srid
deutschlandbis zum Jahr 4008 v Chr. Forstarclxv 55' 1 4.

Leuscrnen HH & Drr-oRr,,rE A (1988) Three rjng work in Göt-
trngen. Absolute oak chronologies back to 6255 BC.
PACT 22.123-132.

LrNrc( WF. SuEss HE & BECKER B (1985) La Jol la measure
ments of radiocarbon in south Gennan oak tree_ring
_" unologie .  Rdo'ordrbon,/- ,  20 3-

LoNc RD (1976)Ancienr Egyptian chronology, radiocarbon
dating and calibration. Zeitschrift für Agyptische Spra
.he 1034,30 4A

MazAUD A, LaJ C, BaRD E, ARNonr M & TRrc E (1991) Geo-;is.$3iiifii:.i€i!:;



magnetic f ield controlof ' 'C production overthe last 80
ky: Implicatjons for lhe radiocarbon lime scale. Geo
phys. Res. Letl .  18, 1885-1888.

McCoRraAc FG, Hocc AG. XroNc L, PIr CHFR JR Bnon,'r i ,  D &
HopER ST (1998)Variat ions ofradiocarbon in tree r ings:
Southem hemisphere offset preliminary results. Radio-
carbon 40, 1153.

MccoR\'rac FG, B^rLLjE MGL, Prlclr[R JR & KALIN RM (1995)
Location-dependent dif lerences in the'-C content of
wood. Radiocarbon 37, 395-408.

NrEssEN F, Lrsr[R G & GrovANoLr F (1992) Dusl transport and
paleoclimate duing the Oldest Dryas in Centrale Euro
pe Implications from varves (Lake Constance). Climale
Dynamics 8,71-81.

OESCHGER H (1987) Accelerator mass spectrometry and jce

core research. Nucl.Instr Meth. Phys. Res. Br9, 196-202.
P,.zDURA, PAZLTUR MF, PAWLYRA J, GoRNyA & Orzen'srr (1995)

Radiocarbon and thermoluminiscence studies of the
karst pipe systems in Southwest England and South
Wales. Radiocaüon 3Z 103 111.

PE\c TH, GoDDARD JG & BRoEC(ER WS (1978) A direct com
padson ofrrc and '' Th ages at Searles lake, California.
Quatern. Res. 9. 319-329.

PTLCHER JR, BATLuE MGL, ScHMruf B & Bf:cKFR B (1984) A
7,272 year tree-ring chronology for western Europe.
Nature .t72, 150- i52.

RosER s R, BrRD M, OLLEY J, G^LBtu{rrlr R, LAr.vsoN E, LASLETT
G, YosHrDA H, JoNEs R, FULLACTR R, JAcoBstN G & HUA
Q. (1998) Optical and radiocarbon datjng at Jinmium
rock shelter in northern Auslralia. Nalure J93, 358 362.

SPAFß RJ, MTLHUISH WH. MCKEE JWA, ODCEN J, PALTuERJG &
MoLLoy PJ (1995) ''C calibration in the southem hemis-
phere and the date ofthe last Taupo eruption: Evidence
from tree ring sequences. Radiocarbon .?Z 155-164.

SPURK M, FHEDRICH M, HoFT4ANN J.  RFüNlFI F S, FRENZEL B.

LEUSCHNERHH & KnoMERB (1998) Revis ions and exlen-

sions of the Hohenheim oakandpine chronologies:  new

evidence about the timing of the younger Dryas/Pre'

boreal tf ansition. Radiocarbon 4r, 1 107- 1 1 i6.

SruvrER M (1978) Radiocarbon time scale tested againsl
magnetic and other datingmelhods. NaturerZ.l,27l 274

SruvrER M, PEARSoN GW & BF,{zrLrNAs T (l9B6a) Radiocarb-
on age calibraijon of marine samples back to 9000 cal
yr BP. Radiocarbon 28,980-1021.

SruvrER M. KRot4ER B, BFCKFR B & Frnousorv CW (1986b)
Radiocarbon age cal ibrat ion back to 13,3 00 yeaß BP and
the 'C age matching ofthe German oak and US brisde-
cone pjne chronologies Radiocarbon -?8, 969 979.

STUVIER M, REITER PJ. BARD E, BECK JW, BURR GS, HUGHEN
KA, KRoliER B, McCoRLrAc G, vaN DER PLJCHT J & SPURK
M (1998) INTCAL 98 Radiocarbon age cal ibrat ion,
24,000 - 0 cal BP. Radiocarbon 4(7, 1041 1083.

S r uvrrx M. Rerr 'rrr PJ & BRAZUNTAS TF (1998) High-precision
radiocarbon age calibration for terrestrial and marine

'"rp 
e" R"dion"'bnn .?, 1 l  )-- lJ l

vAN ANDEL TH (1998) Middle and upper Palaeolithic envi
ronments and the cal ibrat ion of ' 'C dates beyond 10,000
BP. Antiquity 22, 26 33.

VoELKERAHL, SaRNrHErr',r M, Gnoores PM, EUENKEUSERH, LAJ
C, MAZAUD A, N,\DEAU MJ & S*[ErcrEr M (1998) Cor
relation of marine 'C ages from the Nordic Seas with
the GISP2 isotope rccord: Implications for 'C caLibration
beyond 25 ka BP. Radjocarbon 4r, 517-534.

Vo, ' .  JC ( l98))  C vor" t  o".  du. ing r  .  uppFr P F .ro '  e
ne. Radiocarbon 25, 213 218.

VocEL JC & KRoNFELD J (1997) CaLibration of radiocarbon
dates for the late Pleistocene using U/Th dates of sta-
lagmites. Radiocarbon .t9, 27-32.

WTLSoN AT & DoNAHUE DJ (1992) AMS radiocarbon dal ing
ofice:Validity ofthe technique and the problem ofcos-
mogenic in-situ production in polar ice cores. Radio-
cafbon J4,431-435.

WoHLFARTH B (1996) The chronology ofthe lasl terminati-
on: A revielv Quat. Scl.  Rev. 15,267 284.

YANc AIC & F{rRHAr L AW (1972)Variat ions ofnatufal radio-

-""bon dLr 'ng r lp lasr l l  m len 'a "rd 
g.oph). i - ,1

t^.  - . i  ! , , . i ,  o '  -m 
proc Brh lnL Radio

carbon Conf..  Well ington, Neuseeland, Bd. 1,60-73.



qwqFql$ry-qs$Se: FWS i SrTrqF r Tq-r'l?.-sl{'xW SE ffi iFW:fff ,lStFrnIsF Sfftllws.3|$ffF

]|inueise öuf LebenssEttrBlt im |u|nrs-ln|eteoriten
f l1 l |84001 nnhezu uider leqf
NASA-ChefGoldin versetzte am 6. August 1996 die
Welt mit der Nachricht in Aufregung, daß ein Wis-
senschaftler-Team starke Hinweise auf mikobiel-
le Lebensformen in einem ursprünglich vom Mars
stammenden, im Eis der Antarktis entdeckten
Meteoriten gefunden habe (McKrv et ai. 1996).
4LH84001, der besagte Meteorit, r,r'urde nach
einem angenommenen 12000-jährigen Aufenthalt
im Eis der Antarktis 1984 bei einer Forschungsex-
pedition gefunden. Die Herkunft vom Mars wurde
1993 durch Analysen von Gaseinschlüssen abge-
leitet. Wie bereits in Studlum Inteprale Joumal

befichtet (PATLER 1997), legten mehrere verschie-
dene Untersuchungsergebnisse anfänglich den
Schluß nahe, daß es auf dem Mars früher mikrobi
elles organisches Leben gegeben haben könnte. Im
einzelnen fanden sich:
- Mineralstrukturen, die im Elektronenmikoskop
fossilen Bakterien morphologisch ähnein,
- Spuren organischer Verbindungen, u.a. soge-
nannte polyzyklische aromatische Kohlenwasser-
stoffe (PAK),
- winzige, 5Onm große rosettenförmige Karbonat-
strukturen, die möglicherweise durch Bakterien

Stud. Inr .  J 6 (1999),31-33


