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Abstract

Long-chain n-alkyl compounds, major components of plant leaf waxes, have been recognized as important ter-
restrial biomarkers. This is because molecular and stable carbon (6'*C) and hydrogen (JD) isotopic compositions
of these compounds have a significant potential to reconstruct past changes in the plant growing environment and
compositional changes in the source vegetation. However, delivery mechanism of terrestrial biomarkers in the at-
mosphere still remains unclear. This paper reviews recent studies on the 6"°C and 5D analyses of long-chain n-alkyl
compounds in marine and bog sediments, and discusses their advantages and disadvantages for paleoenvironmental
studies. In addition, this paper also reviews studies on the atmospheric transport process of these biomarkers to the
Northwest Pacific based on their 6"°C and D measurements in the atmospheric aerosols from the Asian continent.
The results of these studies suggest that further elucidation of the transport process of terrestrial biomarkers is nec-
essary to increase their palaecoclimatic utility in sedimentary records, especially in which the biomarkers are long-

range atmospheric transported from the continent.
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Fig. 1. Chemical structures of representative terrestrial
biomarkers.
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Fig. 2. Stratigraphic fluctuations of (a) the weighted-mean
(;13C Values Of C23 and C25, C27 and Czq, and C29
and C;, n-alkanes, and (b) peat accumulation rate
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two prominent positive excursions at 10.2—9.3 and
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A EEIC N R NE 2 LT, —IRARK
I 7av e LTl IC i S b (Simoneit et
al., 1977; Gagosian et al., 1981; Schneider et al., 1983;
Gagosian et al., 1987; Kawamura, 1995; Conte and
Weber, 2002b; Kawamura et al., 2003; Schefuf et al.,
2003; Simoneit et al., 2004) , ZILSILEWIE, T
B RRED & 5T 1 DLE b BN 72 i e e R
SRR S, WWALA O L 7 E Y
IZBWTH, HEEEREROME TR E § 5,

5 2 1%, Poynter et al. (1987) 1%, KV & 0 i
B RO EM ) VY VTV v OFR M E
(ACL) OB %87 18 HAEIZh7zo TN, £

747



BRI/ S A 4~ — 71 — OLEFRMARLIS X 2 REJEER & IR I 205

(a) (b)

Age (cal ka BP)

1 5 Gy

wet
16 1 1 I 1 1 1
-34 -33 -32 285 29.0 295
8"3C Ak (%o) ACL

Fig. 3. Variations in (a) the 6 °C values of Cy and Cs
n-alkanes and (b) the n-alkane averaged chain-
length (ACL) values in the Hani peat bog from
northeast China (Yamamoto et al., 2010b). The
6"C values of Cy and Cs; n-alkanes and the ACL
values show parallel fluctuations in a light gray
shaded sequence with minimal values at 10.5-9.3
ka and 8.1 ka (dark gray bands).
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Fig. 4. Comparison of (a) a difference in the D value
between Cy; and Cs; n-alkanes (AdDcas.c3i) in the
Hongyuan peat sequence (Seki et al., 2011) and (b)
water-level change in Qinghai lake (Yafeng et al.,
1993).
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Fig. 5. Linear correlations of (a) the ACL values of
n-alkane vs. the weighted-mean 6" °C values of
C27-Cs3 odd-carbon numbered n-alkanes, and (b)
the ACL values vs. %C, pollen in the Holocene
sediments from southeast Atlantic continental mar-
gin (Rommerskirchen et al., 2003).

— WS, WEEUE I, WA SRR THE
L7 HERE Y (BERCE) 12 T~ e 2 e 14 1 2
BN, FEREERosWRELA R EEICE
L2 ENS, WEETOREREN, A= —D
AT, PEROEEYFNTFETIE R LISk h o
7eRERM 2 D R WIE A o — )L T o B SRR T
ZU[REIZ 9 5, Bl 2 1L, Yamamoto et al. (2010c)
&, Fa— o x sy Yool - HE =R
(K-Pg) BERBOFZEN, S, B/ VT IV A
¥ DI FRN & e R RRINAR O 2 B % $T-4F
A = VIR, RAEREZRIZ X 2 IRIEEE S D
B ILRE A TR b o T2 2 &, RARTE S
W2 &0 M L 7o e A O SRS, BRI T
JETHE L2 E 2L LT,

757



A FAl

F7o, HRMICRTY, R OB
INA G — B =i LR, BEEm i
%o #ITTIE, Tipple and Pagani (2010) 75, X ¥
T aEOFEIGIKMEEY A+ (DSDP Site 94) @ K4
INWVRIIVT VT v DOEEEE L ERTE - KFEF
NAKLEOZEF 2 5, 8723500 TT4EMIZB L RAek
DIRTEERDOZE L, HRMEE, diiiEZE ORMR
PEHETWDE, F72, Jiaetal (2012) 1%, 7
T KB D NBERZ ST S LA R TR S %k &
NLEW ST A bORFITH L Z L 05, LKF
VED WRE RS (ODP Site 1208, Site 886) @ /
W T A VIST Y7 KREWNEETR 2 S MG S 1L
TWwzkEz, R DIRE O s, i
ZALERMEEL TV D,

LN, BEREANS ST —H =L S
BT, BRA IR AR E LT, K
ThbITWwbys, 29 LFflfEREO—FT, 20
R IC OV TCIE, BICHLOEEYIA->TH
SWLBENH B, B 21F, Yamamoto et al. (2010c) |3,
Tl F 2 — "o [l - F 5 =/ (K-Pg)
BROWEDFOEHE ) LIV T IVH IZoWn
T, DN Lo TR EIND EEZH5NT
WA BN R TV DN, T —F —
(Simoneit, 1977) ASHEREW P ICHERE S N2V &,
2) B KEAMERE IV T, HH ) TilENY
GRDOFETIZH B I EDE, ZOMKELST 7
) A REEOREA S >/ E 2 e LnL, KB
FLiE KRGS, MAESAENBIELITRE (R
o TWEHRIZOWT, ZOM iz iEEd
L)L, BRELVLBAEDEZAIERIC
HLWEEDLIHLE2HBLVOPBIRTH 5,

—J, RETEERRAEA 34 12D\ TR B
WREINTVLHRIZH > T, HEBEWHOEER
JENA < — 7 — ORGSR BERIL, RIFEH 2%
WAL CHFAET B Bl Z21E, L RFE O
EHERE D ORI N A+~ — 7 =13, Sk
F LT P T KEENRERR A & R FRRER Sk S
NTWDHEEZLNTWEY, KFEFEDFEEHE
FEW P OBERIE N A+~ —h — R L kT
VEFE DREFE AT S DR A=A H 1
(Ohkouchi et al., 1997), K&H%EEFEIZ BT 5 8L
WROEBZ T O VOEEHLT L L — LT
FWRWVnZ EERRBL TS, T72, TECRTEE

DOKRKELT A IWVHOEE ) VIVTIVH > D5y
FHE R 2 RN AR DM AL, b
INA T ==, P T7a v (FA L) O
IR CTIE 2 <, Z OB RER LIZH 5 AL
L ENTWE Z & EZRIEL T b (Schefuf
et al,, 2003; Fig. 6), HHE, #PWT 70V VOER
SEEWIL, 77 IR T I TR, TV
T REOWNEER, 4 — A b7V T RENELRZR &
HHAE T | 256 S B BMETZ R T T B D0 L
T, BRERMIEE LA, 0% B AR R ST 428
MDFEET 5 KEILEBIZIL S A L TWb, 20
2o, I ra v ERRI T VL, ok
A CERETH > TH, Z Ok fhk £
HNZALWRKREL R > TR REEPEZ BN
5o T I TIKHEITIE, KREALT OV IVHORERER
INA F = =7 —ORGEEERIIOWT, KAt
FOBEDI OB Lo ER S,

4 RRI7OVIVhOERENA Y —h—Dk
PRREEA U

REATT OV ORERENA + < — ) — Ohff
gE1E, 1970 AR LUK, KRPE R R PE D&
W CTRED AT DT & 72 (] 21X Simoneit et
al., 1977; Gagosian et al., 1981; Schneider et al., 1983;
Gagosian and Peltzer, 1986; Gagosian et al., 1987) , ¥
IZZOHETIE, RRT7a Y VHORET IV *
WALE W D 5L 5E I 3R AR L1275 H 5
52 8T, TOHMRITRENIZM L L7 (Huang

Long-range
atmospheric transport

-

<
A }' Voo

S Organic aerosols
3 E (Biomarkers)

YA

- ‘E T
Vegetation

Desert
Semi-desert

Marine sediments

Fig. 6. Schematic diagram of the long-range atmospheric
transport of mineral dust and terrestrial plant
waxes to the remote oceans.



BERZIR N A A~ — T — O RINARILIC & 2 KRGS & BB 2 & 2 5 S igE

et al., 2000; Kawamura et al., 2003; Schefuf; et al.,
2003; Bendle et al., 2006, 2007) .

— M\, BERIFEWE O T VT RKEED S Ok
BIZBWTIX, &2, EEREEZR-L T
5 & 2 HiILT WA (Wilkening et al., 2000; Wang
etal. 2009), LA L, dLPERPEHEOMEET T O
VIV QRS T OV FIOVALEY) Ok R o FALSS
1, ELEUR & [FER S S B 2 FETAE AR S 1,
NS EERFENA 4~ — 7 — OEEAEIC, bk
BDFFHEADPRE LB RITL DL L%
R LT\ b (Kawamura et al. 2003), 72, 674
KFFEOWELT O NVHOES / V<V T IV
¥ RNEIAIR D48 Ik R AR O34T 20 H 13, &
~EFEFEONA A== ChEY (PClzz L)
DEBET LT VT oHEINDLDIH LT,
HRETIIZ2oRFEE H T (PCIZE T CahEns
MRS WRE T P74+ — AT Y T) 12
ThTAHZEPHLPIZENTWS (Fang et al.,
2002; Bendle et al., 2006; Fig. 7) o

— /T, L~FFIIRT T OEEINLE
R NA < —F —12DWTIE, Z ORERETR R #
HEAN Z AL OFEHNEATZHS 2 SN TV,
i, KR 7u Vv VR oRERENA ;< —
7 — DR FBFNARILDS, K- FEEIZB T
&, ZOHEIHE 7 HHHED Cy/Cy L TR E LA
B9 5— kT, EREO B 50 40 EEDL
TIXZDOFENVARICHEZZD R SN nwZ s
—(Tdh A (Fig. 8a), F7z, 7o& 2LIFIAH
CTHocb LTh, KAz 7u v ok

13C (%0)
&
1

—>— Cyg n-alkanoic acid

—-33 —@— Cy; n-alkane

—&— C) n-alkane

—w¥— C;y n-alkane

734 T T T T T T T T
winter summer winter summer winter summer winter summer

90 90 91 90 92 90 93 90
Season

Fig. 7. Seasonal variations in the 6"C values of Cax
n-alkanoic acid and C,7, Cy9, Cs; n-alkanes in aero-
sol samples collected from Chichi-Jima Island
between 1990 and 1993.
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