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Abstract: It is of importance to reconstruct the paleoclimatic variations since late Pleistocene in North China. In this paper, it
selected Ningjinpo area to characterize the paleoclimatic oscillations with the aid of microbial lipids. Results indicate that the
carbon number distributions of most samples ranged from C;; to Cs3 , with the dominance of high carbon (Cy and Cs; in parti-
cular) in most samples and some lower homologue as secondary peak (C,; for instance), suggesting the mixed origin from
higher plants and aquatic organisms. According to the parameters derived from n-alkanes, alternative paleoclimatic conditions
of the study area from warm climate with low lake level (83—68 ka) . hot-wet period with lake expansion (68 —30 ka), cold-
dry duration with shrinking lake (30—22 ka), hot and wet climate with increasing lake level (22—10 ka), to moderate climate
period (10—0 ka) were reconstructed since late Pleistocene. Regional comparison demonstrated the similar glacial-interglacial paleocli-
matic patterns occurred in Ningjinpo area and Yanging basin, potentially suggesting the principal control of solar radiation.
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Fig.1 Sketch map showing the location of Ningjinpo area
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Fig.2 Distribution patterns of n-alkanes in typical samples from Qianhuying profile in Ningjinpo area
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Fig.3 Distribution of n-alkanes from Qianhuying profile in Ningjinpo area in comparison with results from Yanqing basin,

summer solar radiation, and oxygen isotope record in the Sulu Sea

#& Linsley(1996)

FNEY) B A I R AR Crp~ Cy Z ), Horp i
Sy FEEIAS A B Coy ~Cor s IR R BN £
BRI I A RR AL, BRI 2 Y I B N Gy B8 Gy, D
Bl B LA Cor Uk T 06 9 000G 73 A (4] 40 IR JEE
9.2~4.0 m, |8 2). & B B IE M BE 4 (C, = Cop) AR X

FRE BB BER B 80 % LA L, 5 B B W A A h
PR3 Cop LLTF Y IE A8 e 4 25 £ e /0, TE BH S 1 2 1
P CPT {4 i 36 Bl 76 2.83 ~15.83 2 [a], ¥ {H Ky
6. 22 VLREE A Fif L RB M — K — & — % —
AR (R 3) L IE M BEkE ACL 415 R29.42,



4004 HERBLY:  http://www.earth-science.net

A3 %

AL E I #E 28.57~30.02 Z 0] . AEfb#a ¥ 5 CP1 kK
FAWL(E 3).Paq HTE 0.08~0.43 Z 8] 3% 3, ¥ {H
021, H5 ACLIEZ2H B AKX KR, BIFRHA N
R AR R R AR A (R 3).
2.2 EMRERIESD R

WA AL B b B AE (Cs 4+ Gy + Cry) ., 4
(Cyy +Coy +Cop) A A (Cor 4 Cop + Cyy ) 1IE 4 Sg 2
G390 R VR AR S A= W L R AR K A A B A e A R
) (Meyers and Ishewatari, 1993). H. i, i 4% 1E 4
Pt He O o AT B R K A 1) AR A L 3 I 4 R X R K
A RHE B (Lin er al., 2008) , 11 K 5% 1E ¥4 %t 12
e R R T KIS
B A5 1k (Meyers and Ishewatari, 1993 ;4175
25,2015) K L, AT AR i TR Hh DE RS Jot 0 B B B 4%
A3 REAE B T 0 A B5CH W A AL TR R E TR A LK
TCHB A FE i 52 DA i B0 I B0 Oy A R AE L /D
B B LL Cop Ry ik 3 6 11 XL 4 A o ¢ B A o 28
YL Bili A= v S5 0 R R R K AR A A R 3 B RRAE X
55 DA 08 43 A 45 R — B IR TR 4§, 2005).

WE5T 587 T ) AH DT AR A v skt 3446 % CPT,,
F B i SR T 0 AR R A S B BT
UL 20D A FE V8 1 5 I8 A= W I fie A T sl 12
CPI, % ; ) Z CPI, fE# X (Yamada and Ishi-
watari, 1999; Xie ez al., 2004).Paq 5% 3 H1| Wt
UK /7 A ) 55 4 7K R 4 A % fi A A 0 A ) 1
K/N(Ficken et al., 2000), B3 W AR (2). )5
K s Paq T8 BUE FIREAR 1A 7K AL 5170 FiJé e BT AR
WYyeboK o3 35 B DL R DK Sl A0 1Y A8 Al — R 1, Pag
L e A1 2% BH T AR v i A 8 S5 A 400 BSCHE 7K A ) T ik
T A AR T 8 7 W I K TR S 7K A7 341K 5
J2 225 0T K RN B TR K R R 0 Tk A . K A
(Zhou et al., 2010; Pu et al., 2017). K 4% IFE #4 b
K ¥EERK ACL, TR P &K (=25 IEH
Tt K AR = B (8 A P 1 A H5 s 1 LB H
SR BB LA R (3) AHMARAS FF, MW 3 B
I R 4 e T B 1) ) BE A 4k B i R K P A L 7
KR /b B 2R I A iR 1) M X, R T A K
R It iy 5 DA K LB K TRk R, ACL, T H R
88 A BB ACL, KI5 7R K T 540, K
Z WU 48 7 B T G CF AL 20105 B B D5 4
2015). HYEWF9E X ACL, {H 5 CPI, {6 W] & 1F AH 3¢
(R*=0.58),1M 5 Pag MM XKL R (R*=0.85),
UL 7 A L X ACL, #58  BiF4E R T 400 T4, il
TEAE W i A 2SI, S W00 22 45 1 s ACL, AR D) 24

M Y A L A B 5k
CPI o CZS +C27 +C29 +C31 +CH +
P2 X (Cyy F+ Cog +Cog +Cop +Csy)

CZS +CZ7 +C29 +C3l +C3.’€

2X (Cos +Cos +Cyp +Cap +C5) " (D
Pag=— 923+sz5 — (2)
Cyy +Cos +Cy +Cyy
ACL, =
25><C25+27><C27+29><C29+31><C31+33><C33. (3)

Cys +Cyr +Coo +Cyy +Cy

25 b T P T OE AR ot 4 ik 43 4 LEE AR
W T I ) Bt J 45 20 4 1R FR W 5 £ Bl 2 TR B AR RO 1Y
AR AL, T &2 GREE 11.2~9.2 m) , Pag
5% 0.11,ACL, #J{l K} 29.56,CPI, #J{H K 3.40, 3
OB b o AL ST 3 R YR T Bl VR s S5 R A /b i
REGKAREY). T HEN RIE 9.2~4.0 m) IEH
bk 28 CPL, Al ACL, A& FARME X (¥{E K 2.17
M 29.17) 1 Pag &b F @ EH X (H K 0.27) , 5B 4
FESI LT Cor SR UK 32 06 1 LI 23 A s TR B 4.0~
3.0 m,CPL, fl ACL, {H A & F+ &5 . i Pag A FFAK.
e V5T et V5L v S A A 19 BT R B 0 L R K A A
Wy 1 BB s A U /L s BREE 3.0~ 1.3 m, 8 AIK CPI,
I ACL, {8 2L K85 1 Pag (B2 W, Bl A2 5 M9
A T AL 2 R R T R R K A A g R D
AR 25 TH W2 R B 1.3 m LA b, CPI, F1 ACL, fH 1%
A I Pag W& REAG, b8 R BE 14 1F 48 e 48 AH 4T
R, BoR T B BORUE TR A SR A P 0 TR
2.3 E#RERX

SFAEFITE 1.30 m.4.90 m.6.14 m F110.72 m 4b
KA R RE S IEAT T ESR AR 2% 43 Fr. B — a2 5 Y i
FEG A T #2440 CHET, R N
0.200~0.125 mm b7 B 4153 . W E v Ko KIRIK
ST A5 B0 Al 2 R B D IS i 0.20 ~
0.30 mm b7 & A1 & A i CERK R £5) , 7€ 300, 600,
900 GyM s L BE S A H1 5~7 d. 8K ) F 18
ER-200D-SRC B! AL F Jiig 24 3% ACE A7 00 2, 3
WE<AY. B m BT A Lm0 B
14.74+1.4 ka.40.44+4.0 ka.63.8£6.0 ka.77.1+
7.0 ka 3R RWY ARG VR B 2 AR I I ARG
KRR =0.9D), LA AL 13.2 cm/ka R T
AR VKA LAk % 22 5¢ 8 n) PURR DT 58 (&1 3).



5011

PR T7 45«7 I W BT HE R A R A Y IE R e 4 T % 4005

3 R AL AR

AR 7 I8 M DT 8 T AR O AR ) T
CPI, \ACL,, #1 Paq fH . 7] ¥4 Bl 5 X 06 B 1 LR 7Y
A E AR B BRI J2 ERRAE A AT A R (& 3D .

(1)83~68 ka(IFEF 11.0~9.2 m) , & & 19 CPI,
M ACLy, 8 LA S BAR Y Pag B 5B T BF5E XA HL
JoT 32 R R T Bl U v S AR ) RN D R RUK A A,
S TN W K AL BEAR. R B A B 7] 57 3R W
i 1E (YIE R —23.21%0) » T 488y 3 22 L& | IR 58
R — S T TR o L R B T 2R Y AR R
G 9T, 1987).

(2)68~30 ka(IRJF 9.2~4.0 m) ,CPI, #1 ACL,
{EHR R B R AT, 1T Paq (8 W]t TH iy o 3 WA M A2 12
L IR AL Tk B B B A 245 Al R % B B L
T [ o7 2 {8 W O £ (A3 E Sl — 23.33%00) » HE B £ 2 LA
I i) bR — R TR A 3, 3R B AR A X R B L T
AT TR (SR bR, 1992) A5 B2 iZ N B
DUR G A et , B A% A<M 3058 B T Bl A= A
AR IR Pag S48 bR 47 430 A7 B B0 /N
ZM B R Y Pag W AT T BE S AT ALY DR AE A
W2 I A AR AL oK Hr i i KR CO, & &3 KL Bl
VA LT HE AT 23 9 — 2807 Ui 3 ) 2 4 R 47 1
T3 Paq (A X

(3)30~22 ka(IE)J¥ 4.0~3.0 m) ,CPI, fl ACL,
{H N EH X, Pag {H W ARME X, AT ek [ Bl I e 55 A8
Yy FNHE KA ) 4 TR D S 0L A8 R ARV T T
TA I 2 240 25 B R AE R L o B A M T O A
ik P A DA T Y R A O L R IR B AL X
TR Y UK. AT 0 #6083 B 98 A 2 75 5 22 B A
FE T R E W LA B AL R AR B EERL R
AR 3 A R B L Y A B TS GRS,
19875 %4k ,1992).

(1)22~10 ka(IRJE 3.0~1.3 m), iZKr B CPI,
M ACLy, (BB W BEAK  Pag (AW A G0N, 3675 1 ki 2k
1o S ) A IR TR R T R R K A AR ) Y BT R
Bz B B A AR AR BRI L 0] RE 2 B VKT B )
K s SAGETF IR 0z L WA K AL B 1T

(5)10 ka &4 (FEE 1.3~0 m),CPI, 1 ACL,
EIFLRBG I, 10 Paq 8 B FEAR, R BIUTRR Y A AL
JoT R UR TR A R L B AR R B R LK
fige A2 A5 IR A A BE L e = B A LB [F] A R (A R
—22.92%0) FE A R JEUAE B A UE 52 T 3 — A OB
A, 1987 %=L ,1992).

DX 30X B 4 B 2 W 7 B T b DX T R o e S 8
CPIL,.ACL, #l Paq {8 3% [A] 1c 5% B9 <A 722 fb 5 4 R
F b BB N (FGY H T, UL 1 i E A B il
SEEA R — B0, BoR T AL S AR A AR
(IR EIR A ,2017, 2018 & 3). Bl an, Wb A & ) 1
TR — AR UK IA T — R UK 1 e g —
7 A O 1R 1 e B A8 i R L HL S R 4 i B
K BH % 4 R0 A b b DX AR AR AL R T S AR — B
GROYERT, 1987) , SR W] T A2 db b IX AR WK vk 91 LAk
A ik AR 32 3 K PH A S A S PR v 8] — TR K
1 0149 1T B AU TR) 9 2, 7 3 0 L DX 4 1 DA
R A T R B T A 5 HE R A b 2R T A P S A
AR T 3X 5 TN (] £ R AR A oK B R AR AN K
A (B 3) 33X AT RE — 5 T2 BT 77 3 0 b XA X I
VA EL 245 B8 A v, T SEE P 23 b K Xk s PR L 2 A /D 1)
K BHR ST, 2k B P 6 E6 04 5% P9 A R & AR 25 5
TRAJE PR 2353 N 38 ELAS 45 2 7 W03 B 1. ) Bsf A T
RE 5 DX K S SR RN B i A A TR R A
XK, FEA DK AE PR A B K 5 X AR — 3K
PEARL R B, AR b b X 48 T Dok S AR i ol 52 2%
AN T) Hi X2 b 7 B I ) 25 L TR G AT BB R R OR
O PERSAENE I N E 2 — A T I X R
1 75 Ak 5 T35 48 [ 67 2 (Linsley . 1996) 2844 i /R
TR — 2k, 1 n MIS1, MIS3 1 MIS5a JLA
By B 1 728 b #0 J2 AR ALY AR T 8 A b X MIS2 B A
ANTE] 7B T b XA W O AT, i A LGM R,
L VAT B A A Sk B W, X — Ty AT T BB O PO E A
St Ja8 o IR T S 1R R I R R W AR T B 25 R 00—
A1 AT fil 532 1l DX 4 3t R 25 DA B A R 9 7K SR Ry A
KA MISA S 2R ) B 5., B8R 0 AR 8 T 1 A4 &8
SRR B R T AR R TR 2. X AT RE R T
B oy BRI A FE it — L W B2 T 7T
TH s DR SR A AT 2 BOR R CO, MR BE LA S 2b 3%
BTSSP RN T XU B B e b BT
LA A AR A W B2 /).

4 g5

AR 4 i 50 T AR ) T A I R e R S BURRAE L R R
T I M DX R T DA St A A AR Ak i R 4 5 R
A ERAE G T DA T B 2R R A Y T
B Cpy~Cop Z 0], B 5 DL B (Cog T Co)
F2 0 LU A3 AR RRAE L A AR S B DL G iR 2 0
[ R 43 AT, Fe B T DORR W A HL BT 3 R R T Rl AE



4006 HERBLY:  http://www.earth-science.net 43 4

o SR A R R AR K A R . AR B T R ot I 4 T 4R
BB CPL, . ACL, 1 Paq {5 %), ] K BF 5% IX
AR K 5 A B B 83~ 68 ka (FRE 11,0~
9.2m) S EH Nk T; 68~ 30 ka (FEJE 9.2 ~
4.0 m) , SARBEN , WA Y 7K :30~22 ka (IR E 4.0~
3.0 m) KAV T522~10 ka(FEF 3.0~1.3 m),
S 510 ka 2 ORE 1.3~0 m), &8 A %
TR B2 DX BT b 43 A 2 WY 7 A T e DR YR vk A
DA S A 75 Ak = B A7 31 K B 4 56 45 L 1R 2 R UK
H — [E] PRIV [ () R AT, D55 3 PR 4 b | A b b DX
S BRAEAE A R SR B A — B T A8 T LR R
o AE Al AT — SRR R

B EMIIRG M Z 5 5 FE T R
A AR T G R RS B AL F A
EFRNAIREHERERL)

References

Bianchi, T.S. .Canuel, E. A.,2011.Chemical Biomarkers in Aquat-
ic Ecosystems.Prenceton University Press, Princeton.

Cranwell, P. A., Eglinton, G., Robinson, N., 1987. Lipids of
Aquatic Organisms as Potential Contributors to Lacustrine
Sediments—11.Organic Geochemistry, 11 (6):513 — 527.
https: //doi.org/10.1016/0146-6380(87)90007-6

Dodd. R. S.. Poveda, M. M., 2003. Environmental Gradients
and Population Divergence Contribute to Variation in
Cuticular Wax Composition in Juniperus Communis. Bi-
ochemical Systematics and Ecology, 31 (11):1257 —
1270.https://doi.org/10.1016/s0305-1978(03)00031-0

Eglinton, T.1., Eglinton, G. , 2008. Molecular Proxies for Paleocli-
matology. Earth and Planetary Science Letters,275(1 —
2):1—16.https://doi.org/10.1016/j.epsl.2008.07.012

Ficken,K.]J., Li, B., Swain, D. L., et al., 2000. An n-Alkane
Proxy for the Sedimentary Input of Submerged/Float-
ing Freshwater Aquatic Macrophytes. Organic Geo-
chemistry 31 (7 —8): 745 — 749. https:// doi. org/10.
1016/s0146-6380(00)00081-4

Guenther, F., Aichner, B., Siegwolf, R., et al., 2013. A Syn-
thesis of Hydrogen Isotope Variability and Its Hydro-
logical Significance at the Qinghai-Tibetan Plateau.
Quaternary International » 313 — 314:3 — 16. https://
doi.org/10.1016/j.quaint.2013.07.013

Guo,S.Q.,Wang,S.M., Yang,L.].,,2005.Climatic and Envi-
ronmental Change in North China Plain during the Last
Glacial Maximum.Geological Review .51 (4) :423 — 427
(in Chinese with English abstract).

Huang, Y., Street-Perrott, F. A., Metcalfe, S.E.. et al.,2001.

Climate Change as the Dominant Control on Glacial-

Interglacial Variations in C3 and C4 Plant Abundance.
Science 293 (5535) : 1647 — 1651, https:// doi. org/10.
1126/science.1060143

Lin.].X.,Zhang.]..Lin,F..et al.,1998.The Influence of the Ex-
pansion of the West Pacific Warm Pool on the Climate
Change in the North China Plain. Acta Geoscientia Sinica »
19(4) :353—356 (in Chinese with English abstract).

Lin, X., Zhu, L. P., Wang. Y., et al., 2008. Environmental
Changes Reflected by n-Alkanes of Lake Core in Nam
Co on the Tibetan Plateau since 8.4 ka B.P.. Science
Bulletin» 53 (19): 3051 — 3057. https:// doi. org/10.
1007/511434-008-0313-6

Linsley, B.K.,1996.0Oxygen-Isotope Record of Sea Level and
Climate Variations in the Sulu Sea over the Past
150,000 Years. Nature,380(6571) :234 —237.https://
doi.org/10.1038/380234a0

Meyers, P. A., Ishiwatari, R., 1993. Lacustrine Organic Geo-
chemistry—An Overview of Indicators of Organic Mat-
ter Sources and Diagenesis in Lake Sediments.Organic
Geochemistry » 20 (7): 867 — 900. https:// doi. org/10.
1016/0146-6380(93)90100-p

Ouyang, X.G.,Guo,F.,Bu,H.M.,2015.Lipid Biomarkers and
Pertinent Indices from Aquatic Environment Record
Paleoclimate and Paleoenvironment Changes.Quaterna-
ry Science Reviews,123:180—192.https://doi.org/10.
1016/j.quascirev.2015.06.029

Pu.Y..Wang,C.F.,Meyers,P.A.,2017.0Origins of Biomarker
Aliphatic Hydrocarbons in Sediments of Alpine Lake
Ximencuo, China. Palaeogeography s Palaeoclimatolo-
gy »Palacoecology »475:106 — 114.

Sachse, D.. Radke, J., Gleixner, G., 2004. Hydrogen Isotope
Ratios of Recent Lacustrine Sedimentary n-Alkanes Re-
cord Modern Climate Variability.Geochimica et Cosmo-
chimica Acta ,68(23) :4877—4889.https://doi.org/10.
1016/].gca.2004.06.004

Seki, O., Nakatsuka, T., Shibata, H., et al., 2010. A
Compound-Specific n-Alkane 8'"°C and 8D Approach for
Assessing Source and Delivery Processes of Terrestrial
Organic Matter within a Forested Watershed in North-
ern Japan. Geochimica et Cosmochimica Acta s 74(2):
599—613.https://doi.org/10.1016/j.gca.2009.10.025

Shen,]J.H., Xiao, G.Q., Wang, Z. X. , et al.,2017.Distribution
of n-Alkanes in Miocene Loess in Qinan, Western Chi-
nese Loess Plateau,and Its Palaeoenvironmental Impli-
cations.Science China Earth Sciences,60(5):921—928.
https://doi.org/10.1007/s11430-016-9013-6

Wang C.M., Guo S.Q.,2005.Age Dating of Lacustrine De-

posits in the Ningjinbo Area,Shijiazhuang, North China



5011

PRE 5 45 < 7R I I SR DR UM A A 10 TE M B s 2y 1 SR 4007

Plain.Geological Bulletin of China+24(7):655— 659
(in Chinese with English abstract).

Wang.Y.L..Fang, X.M..Bai, Y..et al., 2007, Distribution of
Lipids in Modern Soils from Various Regions with Con-
tinuous Climate (Moisture-Heat) Change in China and
Their Climate Significance. Science China : Earth Sci-
ences, 50 (4): 600 — 612. https:// doi. org/10. 1007/
s11430-007-2062-9

Wang, S. P., Jia, G. D., Zhao, Y., et al., 2010. Plant Wax
n-Alkanes Record of the Holocene Paleoclimatic Chan-
ges from a Core Sediment of Hurleg Lake in the Qaid-
am Basin.Quaternary Sciences,30(6):1097 — 1104 (in
Chinese with English abstract).

Wu, C., 1992. Evolution of Natural Environment in North
China Plain since 40 000 Years.China Science and Tech-
nology Press,Beijing,105—134 (in Chinese).

Xie,S.C.,Nott,C.]., Avsejs, L. A., et al.,2004. Molecular and
Isotopic Stratigraphy in an Ombrotrophic Mire for Pa-
leoclimate Reconstruction.Geochimica et Cosmochimica
Acta ,68(13) :2849—2862.

Yamada, K., Ishiwatari, R., 1999. Carbon Isotopic Compositions
of Long-Chain n-Alkanes in the Japan Sea Sediments: Im-
plications for Paleoenvironmental Changes over the Past 85
kyr.Organic Geochemistry »30(5):367 — 377.https://doi.
org/10.1016/s0146-6380(99)00012-1

Yang.G.F., Wu,F.D.,Chen,Z. H.. et al.,2015.n-Alkane Distribu-
tion and Their Palacoenvironmental Implications in Fluvial-
Lacustrine Sediments in Dengkou, Inner Mongolia. Earth Sci-
ence ,40(2) :327—333 (in Chinese with English abstract).

Zhang,H.].,Yang,G.F.,Chen,Z.H.,et al.,2018.Distribution
of n-Alkanes lindicative of Paleoclimatic Change in Pal-
eolake of Yanqing, Beijing. Earth Science, 43 (11):
4120—4127 (in Chinese with English abstract).

Zhang,H.]., Yang, G.F., Chen, Z. H., et al., 2017. Paleocli-
matic Evolution Inferred from Organic Carbon Isotope

of Lacustrine Sediments in the Yanqing Basin of Beijing

since Late Pleistocene.Journal of Arid Land Resources
and Environment , 31 (12):92 — 97 (in Chinese with
English abstract).

Zhao, Y. S., 1987. Palaeoclimate Variability of the North China
Plain for the Last 120 000 Years.Geographical Research ,6
(4) :54—61 (in Chinese with English abstract).

Zhou,W.].,Zheng, Y.H., Meyers,P.A., et al.,2010. Postgla-
cial Climate-Change Record in Biomarker Lipid Compo-
sitions of the Hani Peat Sequence, Northeastern China.
Earth and Planetary Science Letters,294(1—2):37—
46.https://doi.org/10.1016/j.epsl.2010.02.035

Bt o 32 B % STk

FRTE, EOR B 25,2005, A U ki A2 8 F 5 S
5y PR B AL M SRS B, 51(4) ¢ 423 —427.

MR L R E AR BIT L A5 L 1998 T K ¥ 1 Hh ™ 5K X £ A S IR
A AR AR I S 1) At 4 7 AR DOk TR R
SR YR M ER 2R, 19(4) : 353—356.

A, R T, 2005 8840 SRR SR AR B T T Hl DX
A b )23 B AT 35 000 22 . b BT 4, 24 (7) ;655 —659.
FRM, B E R R4, 20105835 A 75 b 78 6 70 ) 4 1t
SAFEAR A Y IE B 58 0 4 T e SR BB DU 28 BF5E, 30 (6) .

1097 —1104.

Sk, 1992 4840 - i U 7 AR Lok [ 4R IR AR b st b ERE
AR MR 105—134,

MkETS IR MR IE B . 25,2015, 79 3¢ 1 8 113 0 A4 D0 AR
TEAGBEJ8 o3 A1 7 AE B H 3R B 0 S Hb Bk B 2, 10 (2) .
327—333.

TKEI AT R IE B, 28, 2017, 00 5T HE PR 4 M 0 o 5 4 1A
S B AR AL A MUK [F AL FR e St T R X BRI 5 5
B,31(12): 92—97.

TKER BRI BRIE U %, 2018 d0 5T E P 9 0F M A 0 4y
AR IE Bl S B S R B4, 43(11) - 4120 —4127.

XA L 1987, A0 JE - 07 4F LU Y ol A% A8 k. i B A
58,6(4); 54—61.




