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Abstract

We investigated stable carbon isotope compositions (813C) and distribution of
leaf wax n-.alkanes in the marine sequence at Loma Capiro, Central' Cuba, to reveal their
relationship to the paleovegetation changes at the timé of the K-T mass extinction. The
sediments contain abundant higher plant leaf wax n-alkanes, which are transported by
wind, possibly from the northwestern Africa via Northeast trade wind. The §°C values
of Cy¢ and Cs; n-alkanes (613Cwax) and the relative abundance of Cs; n-alkanes of the
summed Cyg + Cs; n-alkanes [31/(29+31) ratio] both exhibits significant decrease at the
lowermost part of Danian, which are related to the environmental or vegetation changes
in the source area. However, plots of the 8>Cwax against the 31/(29+31) ratio reveal
that the §'°Cwax values are controlled not only by environmental or vegetational factors
but also by the shift in 83C of atmospheric CO, that plants utilize. Consistency in the
feature and the duration of 31/(29+31) ratio decrease with globally known terrestrial
plant extinction across the K-T boundary suggest that the vegetation is most plausible
cause for the variation in 31/(29+31) ratio. Our 31/(29+31) records first revealed the
abrupt devastation of land plants and their recovery to pre-boundary conditions within

ca. 100 kyr in northewestern Africa at the time of K-T boundary.
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1L.[EU®HIC

HEEAL/B A (KT ER (65.5 Ma) D REHMEIY, BEERRICBITS 5 HOKERRE1
N FORADVEDEFTLND. FERTIE, GREF /) TS50 F oA IH
DIFEALE (590%) H#EH L (Luterbacher and Premoli Silva, 1964), B FAESID 15%5 5
B0%AMEM L 7= & XD (Nichols, 2007 72 E). F7z, HEREHLOD A RIBICIET 51 1)
PULRAFLT - ANY VBN SRRAINE KT EROEREZZTEEY L—5—0
FIED S, RIWMENTOERTH - 7 EHEIN TS (Alvarez et al,, 1980). =5 L7
m&ﬂmﬁﬁﬁ4&ykt%ﬂﬂb5f,@Lﬁ%@ﬁﬁ%%ﬁﬁ@ﬁﬁﬁEMﬂ@ﬁé
AT TOBEROVEDR, BEEEYOBE TP TNER 2N ICES Ich D RETET
%%t@t,E%%@ﬁﬁtﬁi%:&ﬁf%t&mﬁ:&T%%ﬁ.bﬂb,ﬁﬁié
R 2MMLE OEMICIIHENRO NS D, E2EMMLE ILER - BREoSs s
TRTWNED, HEOHBEOBRNPAROEEUNADER %KLL TiléEl b2 o h
5. WARBICEBENICEENIEERY T v 7 IR T 2EEEEWIL, ZORBEL
ﬁ%ﬁi@%ﬁkiof%@ﬁ&%%ié:&ﬁﬂ%hf%@,:h%%mmfﬂﬁﬁﬁ
DREAEZCDHERE SN TE 7 (Hughen et al,, 2004 72 &) . €T, W7 v 7 Xzl T 2
ARICEYL K-T R OB PR A N P BEBLTNE 0 kI hah, fig
DORERICET 2RFRIRELRINTVWAN, 22T, AWETIIEY T v & Z - kT3
R n-T VA1 > D n-Cyy D n-Cootn-Csy 1B BEIA[31/ (29+431) L] & 1-Cpo & n-Cyy DIER
3 FRRFARLLGPC) R, TN SN K-TERICBT 28 FEY DR A <> k& D
%%%5ﬂk?%:&%ﬁ%&bk.$ﬂ%ti@,%%ﬁ%?vﬁxﬁKﬁﬁﬁwﬁi
ELERRLTNDIEHENITH I ENTENE, BRBCHEEEETT 272D 0MH
N —IERDES.

2. B EFiE

AR THRE L, Fa—-NPHCBHTIOTHIEOES >3 (Fig 1) 1t <—
AMIEFT VEROT =7 DHEORE EFNSICHRENDBE 11 m OBEEHERYH 5
12%. Alegretetal. (2003) i3, FEMAILHBFICEDE, K/TER 2 EE HREYELEICH
ELTz. ABIFETS, BEEEILROEHRIEN S Alegret et al., (2003) & FIREIRERB AL
AN HERR S Nz, B T Z OMAIEREY O L TR ORERE (Fh2h~v—2 h b
F7 UL, ST RETEHICHEL NS, BEEY T Y ACHETEEM AT IV
EHHL, TOSERBENAI O NS 7EBT, EIST 5°C % GOHRELE Bt
IZRDRDE. INBRAER, REBEE T 40%-50%8 5, BHENESHEEI D TEN
(0.01%-0.05%) EWSRMERED. B, HIIDT 68C PHIIERIKZWED 7R
REF—TEELL. RBEREIL, K-TERMET 5-10 cm, % DM OEAETIE 50-100 cm
ThHa. UL, FHETTE, BRHET, ORTEORBEICHYT 3.
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Fig. 1 (a) Map of Cuba showing location of Santa Clara; (b) Detailed map of City Santa Clara

showing location of Loma Capiro.

ILEREER

.. BSEEMT v O AR FRERS T OERER

EMFETHWZRENS, EEMEWMT v 7 ATHEKT ZEELFTEREME (REEMME
R CPI=1.8—7.4) 2R IRFBE 27N S 33 OEH IV TIVA B E 1= (Fig. 2).
INET Y7 AHKOERI TREEICEENZ—F, BEEEY (Fu> ) Ol
BROEES TRBCLMISENTWENS 2. TDZ &, Ty 7 AHROERS TN
AREEINFZTLEBRBLTNS. YRFOREI I alb—Taid, &hY 7ENdtE
HEBRDEETICH oI LR THY, BT 7V INSOIEESEAIC KB AGH

ENERL TNl LERBTS. BEOAHY) THTHILKAEESRICL DLEDER
ERY 7V AMSEREINTNDZ ENHSNTINS (Prospero and Lamb, 2003) .
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Fig. 2. Typical gas chromatogram of aliphatic hydrocarbon fractions. Numbers indicate n-alkanes

with the given chain length.

J.2K-TIRRICHITZ2EHHEMT v o XD 31/(29+431) Lk & RFER R (573C)

WD 7 ATEKT DRE n-T VI > D n-Cyy D n-Cagtn-Cay 12 BT HEIE31/(29431)
L] & n-Co & n-Cy; DB F §7°C D (6PCwax) DEFHWEENT, K-TERNS Y =7
ERTEHTEL BT HEMERLE (Fig.3). —#RIZ, §°Cwax & 31/ (29431) H
i, HEYERTRESRRD ZEMH SN TS (Chikaraishi and Naraoka, 2003). —75,
EMEENS ORBERET 2720107 v 7 A2 BRTOEES FORER L2
EATED,31/(29+31) thid, BE/ARRBOEIC HEEZ DT S (Schefup et al., 2003).
ZDD, KTERNSTZT VER T TH SN 8% Cwax & 31/(29+31) LA 1,
HAAHICB T 2EERVREL(LERL TVWBRDD EMINTEX 5.

K72, n-Cyp & n-Cyy D 8°C & 31/ (29+431) A — DML - BES(LERBRLTVWS Z
LEENDBIZDIT, TNLDOBRZEI DT Oy MK DRE L (Fig. 4). ZORE,
31/ (29+431) LAY 0.65—0.55 DEFH TIE, §”Cwax EEDMHBIZRTDITH L, 31/ (29+31)
b 0.55 LR OEEA T, MR SNANENS ZDORIR BN S0 &R 7= (Fig.
4). INHAMAE, 31/ (29+431) BN 055 A FIC/R2 5 =7 DR TEO §2%Cwax L <~
31/ (29431 HAEA - BB OBRESATNBZEERE LTINS,

K-T 85 T, RIGZEBIEKE §°C (8%Ceor) D 1.5%—20%DES T M IRE XN T
WB7®, Fig.4 DRTANS, §PCenn MELLEBEED, §3Cwax DBLIELEH L. #
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DEREH XN 8%Cwax DELIEIL, 12%~13%TH 1D, K-TERITBY S 6°Ceo Bt
B ERFBTHo/z. DI LR, FZT7 U EBRTHRO §Cwax EMNERE - HEICKS
§3Cwax DELZE T Tid/n<, §83Cepy PEBHEEHR L TNB T EERLTNS. T80 5,

K-T BRICBITD5E - AR, §PCwax ITHR 317 (29431) LRICK D EREICKBRE

NTWBERRDITENS.
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Fig. 3. Stratigraphic variation of 31/(29+31) ratio (left) and the §">C of leaf wax n-alkanes (right).
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Fig. 4. Cross-plots of (a) §"°Cn-Cyg and (b) 8"*Cn-Cs; against 31/(29+31) ratio.

3L.EEHEMT v D 31/(29431) Lt & L L DBF

31/(29+31) L OFEMIZZ B PR AENE, K-T BAE L THEERBASZRT. ZOMEITE
£ 292em IZNTTESIZEAL, £0% 134.7cm THELEF UL NVIcEELLRET
%5 (Fig. 3). ZOD 31/29+31)LLDEENY — 13, bk ETHREINS K-TERIZBIT
5 EREMIHER AT X2 NANVE R T O & T DR OEBEDEE TRE DT 5N A,
T U TR LARBROEESMAMERE 100kyr BETHD LN HT, AEROHEEDLE
P THS. /o T, K-THERITBITS 31/ (29+431) HOEILIE, ZOBELLLD D
WAL ERBRLTWE D EEZ NS,

LAK-THEFICHITZILET 7 U HDOHEELADRE

TEMHMEAICEDEMRILET 7 A THEINTE 2 K-TERITB I SHEESLIZ, It
KiaETRONDREFRICLHBWFOMBE TII/2, YT—AMIJEFT7UELEMNSS
Z7 CURETERICO T 2 7S DR L EBREDE{L TH > = (Méon, 1990). LA
U, AR THOMER - 72 31/(29431) DR ENZ, dbFE Y 7 U TOWMAEZTLOETHE
B LN IER ORI, KDBMTH O, ki EnEWi&E EAmAINTHS
ZEZHLNIL/Z. ZOZ LR, BEEMT Y VAN K-TERICBWTHHEELSLO L
WELERE LR VES ZEERBL TIN5,

4. B
(D) Fa—N"FHROTHEDD K-TERBIZIE, SEEWT v 7 XHKROESE -7 IV
CIMEEIIEENTBY, ZNSRABT 7 U AN S KREHEINZbDTH 5.
() WD v 7 RITHEKT BEHE n-T IV > D n-Cyy O n-Cygtn-Csy BT BEIA[31/
(29+31) tb]& n-Cyo & n-Cs DEFISDF 67°C DIEGE Cwax)id, K-TERMNS S =7 L
M THE/RBMERZRL, BRE - HEE(LEREBLTNS.
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(3) 31/(29+31) & §BCwax D7/ T ATy b5, §PCwax AR - #EICK B §°Cwax
DBLIEF T2, KR COBC (8Ceon) DELBRBLTND Z EMHASM ETo Tz
4) 31/Q93D L DB FFHEET, TORME - BEMMEVWI KT, X EDK-THE
RTRONZREEEMBIRA N DERMBTH-Z. - T, KT ERITBITS 31/
(29431) OELIE, FTOREBEZCLKIVDHEELRLERKBRL TNREHDEEZENS.
(5) 31/(29+31) L DEEIMN S, LT 7 U B D K-TERICBT HEELCOEITHEE L FF
BRI MR DHEEIZHR, KVRMTHYD, Xk oMYAV THL L%

S ML=,

(51 A SC#R]
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