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* B, RERHASRETYN S M
BHEASHEM S M RBASTERH (B2, 8T
L4515,
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, ER,WU40N 2L,

A, WA Quercus—Pinus—Artemisia—Betula A& WHr, AREEARELHE &K, &AEH
BEM 49.3%—69.1%, EALR S BED, K 18.1%—26.6%, WF T B K 4.4%—32.6%.
KA TR DA Bk A X, EE A ZE B DL . ¥ (Chenopodiaceae) X E;#1 F M K &
& (Polypodia— ceae). F E Bk (Sinopteris) i E.

A, R Chenopodiaceae—Artemisia—Cyperaceae—Pinus—Quercusl & THs, HEARE#
KFESE, FROTE 53.7%—71.9%, AAR OB RE, X—FhEZRBHEH RS
e, TEAE E PR, REERBERD N 27.2%—32.9%, LK E, R 5, 5
BEBALEZM K (Picea) . B (Corylus)%. 57508 & BIK KSR 3 (Zygnemataceae) .

B ¥ MAFEREER BT EE, MEAERATE L. EREER S, EAK
s RER AR D, RZ U B RAMMBEER, B R RER A EREEY L, mi B
B, BAESRREM(Q20—210cm) K AAGHAS L TEARNREE AR, HiL,
HH N 4R 3B,

B, YEH R Artemisia—Chenopodiaceae—Pinus—Quercus—Cupressaceae & EHf. K27k
B E BN 41.2%—48.1%, EAER B K 45.0%—50.4%, 5 A ML, FEEFXH. K
BRI E EXEHUE B RE, BTFIEBEMEM, DARENE.

B, ¥ # & Chenopodiaceae—Artemisia—Quercus—Pinus A& X Hr, R T HABHAE T,
BAEHRETEEAN 69.3%, HH B LM BN ERN KM E 54.0%, AL LB,
RATER B EW, F 28.5%, PAAL. #R A X,

B, X ¥4 Artemisia-Chenopodiaceae—Quercus—Pinus—Cupressaceae 4 & W37, ## 4
A5 B WML, REEMRE L, Tk s, SR EARER, WA KM,

C#H Quercus—Castanea—Quercus glauca—Cupressaceac H 4.

AEEHESEHAT EAN 56.2%—61.7%, EA LK KW E TR 17.2%—38.0%, #3
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Fig. 1 Locations of core sections on the Yellow
Sea continent shelf
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THE 58%—21.1%. AEXELF, HErt i@t W R G RE, hAHERRE@0.5%),
B . . W (Quercus dentata) B, B VB ¥ B W # F K ¥R, ¥ (Castanopsis) . ¥ 1§
(Myrica)%. BAERAELBOE. RE., BFUKEE. $#555K (Microlepia) B E, K
H R (Preris) . B 2% (Lygodium) . BEBR (Hymenophylla) % .
D#  Chenopodiaceae—Artemisia—Quercus—Betula—Pinus H& .
ALY T 0 B K, O 48.45%—56.9%, AR, B R E, RATEB WK 36.7%—
47.5%, ARR. B AN, T D 4.0%—6.4%, LUK E.
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Fig. 2 Sporo—pollen diagram of the 92-II core section
1. Pinus; 2. Ephedra; 3. Cupressaceae; 4. Quercus dentata; 5. Castanea; 6. Salix; 7. Betula;
8. Chenopodiaceae; 9. Arfemisia; 10. Cyperaceae; 11. Compositae; 12. Polypodiaceae.

22 H ACIEAKRAS

H  AGHELCL T HE BT =AMWRBAK, KE 52m. FiEK 327cm. 0—32cm
IEKEBERTINDHRR, ALVBNTHER. 32—140cm HKEHY, & NEHE,
115cm BAF &K 12, 140—145cm HHFEBEH L, STREFEFEW. 145—327cm H
Kekt+tFEne, SEBREHNZERERE. WBRYH Ca/ (Ca+ Fe) tKIETE 140cm B
EE HTERE. AMAEHREE, A TH LS & 4 M RBFM 3 AL (B 3).

Ay AHHABASERUELRER SRE. BERUXEEARER, BHOH 3
AN,

A EH#H Artemisia-Chenopodiaceae—Betula—Pinus—Quercus A8 Wi, EXEHR TR
BE, N 47.2%—59.1%, RAEEBKZ, K 33.9%—48.4%, T EBL. EEAERLUE. R
hE, REEBUAE B EIE, BTFAKER.

A, E#H Quercus—Pinus—Artemisia—Chenopodiaceae—BemlaH & WHr . KALMHE
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Fig. 3 Sporo—pollen diagram of the H,,; core section
1. Pinus; 2. Ephedra; 3. Quercus; 4. Quercus dentata; 5. Castanea; 6. Betula; 7.Ulmus;
8. Chenopodiaceae; 9. Artemisia; 10. Cyperaceae; 11. Gramineae; 12. Compositae; 13. Polypodiaceae.

MR, 5357 49.6% T 43.6%. ARAIER JHK. ¥, #E Wi (Ulmus) . % 416 %.
BEEAERDUE. EAE, BHSBECHETR, MFUARENE.

A EH A Chenopodiaceae—Artemisia—Pinus—Betula—Quercus A& WH#, HEHHEARIE
BEREAN 57.6%, REERUTHEN 40.7%. BFERELD., AR S, BNEHS
BE®, & A& P (Gramineae) . 3 (Compositae) . P H . R H-B (Saxifragaceae) % ; K&k
MU R E BRELB B B (4bies) . T (Larix) FIRE & (Ephedra) %.

B # Chenopodiaceae—Quercus—Pinus—Artemisia /& 4.

5 AWHBRKH X HRAREELKHEM(51.0%), T EERRZBEBHHHELR,
RARR M oM E, BEREREHE 39.9%) HWERXHT AFHFHEEEE, HUR. BN
E,BFLUARERNE.

oF 3 Quercus—Castanea—Castanopsis—Quercus glauca—Pinus HE& W

AEEMEAFHES PH—SHE, NG BIEE, B 61.2%—64.2%, ERIERE
A, K 25.8%—29.7%, BT RA I, 7 9.1%—10.1%. AR IEM LUK i i3 o5 268 O 3=
ERS, BEMBEEZ, Wk E OB B W & (Rus). T B F (Sapindus). W&

(Liquidambar) . ¥t (Celtis)% . T1 BB EFWIER, 8. FXEE. BTFRAEE
BE, BHERK. & (Peridium) IR B K Z.

D # Pinus—Quercus—Artemisia—Chenopodiaceae—Castanea H & 5.

BRAKXIEREAE P HE L (48.3%—56.3%) . BH BB ER D, EALR BT
BEHHMM, 2 5K 35.2%—36.4% M 8.5%—15.3%. ARAIEH & - wERE L,
THEFWR, U K WA E RO STEMEHM. EXAERUE . BhE, WRFUKRE
RE, BHEK. BH (Selaginella) . REBK%.

23 H, SCHERBES :
A HE AT 123°E, 35°30" N BHE, K3 70m. & & H K 607cm. 0—399cm k4§
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Fg. 4 Sporo—pollen diagram of the Hios core section
1. Pinus, 2. Ephedra; 3. Cupressaceae; 4. Quercus, 5. Castanea; 6.Betula, 7. Artmisia;
8. Chenopodiaceae; 9. Cyperaceae; 10. Gramineae; 11. Typha; 12. Polypodiaceae.

K—HKE, ) THRATH, MRESBRDHEXRE R E, LTRSS, UL BRAHN
&M FEHIE, 396—399cm £ R M EBEER, M LFBE. 399—607cm 9K L
KRS, 399—475cm A i 1R, A ATER, AT LIRS AR A A H (E4).

AH Artemisia—Cyperaceae—Chenopodiaceac—Pinus A& ;

B # Pinus—Quercus—Chenopodiaceae—Polypodiaceae H A #7;

Cci Quercus—Pinus—Castanea—Polypodinceae H & ¥ ;

D # Pinus—Polypodiaceac—Artemisia—Quercus—Castanea 06 ;

E # Pinus—Quercus—Castanea—Chenopodiaceae & 7.
3 itig54ir
3.1 HSEEHSSBRMERE

HRBRFAR KBRS H EERE, SLRBFR A LA R HE R 2 85 69 C M4 JE,
X i B AR R — € . ik, 255 o M B AR AR S B b B R B T ROR
Yo AMRE, FB X 58 F BE (1993) 72 4 X K18 M BF R 45 R 3t 4047, 3128 15 LA AT
BEENSESFG R TRELBUASTRE ).
311 RERFEEBEMH LR ERRRIKE 0K, ORI UK, UK B ok 28 JF 3 K B
HRAIRE, BIBFENA—MINNTE 15—14ka. B.P.. Dansgard % (1971) PR LR INN, K
HHBr B, SBERRBESY, & HBEA LK (Older Dryas) & & :Eill% K (Oldest Dryas)¥
31 K 1 25 4 A0 T ) B 78 (Alllorod) . A5 4K (Bolling) FHR 44, SR /5 &R KB SR #A KGR
2Ftt. KEROBSH)BRFEKITITHHAT M AR SHER, F-KBETRERRH
B 5 B ARVKE o LEESREIR B 4. T B (1993) BIBF ST IA Y, HEAREA 3 RIEAH
HRERE M LT H (E) A, 5ty AR SRR MR BRE PR RR
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Tab. 1 Division of climate stages since the deglaciation in the last glacial period of Quaternary for the
South Yellow Sea continent shelf
H i
& £ K 5 & B » A AR
Bt 48] (ka.B.P.) Bk M x X i
)
&
- " T ATEHEH pragd ] E | Pinus—Quercus—Castanea—Chenopodiaceae
jicS 3
i . .
& = WAL H 8 5 D | Pinus—Polypodiaceae—Quercus—Artemisia—Chenopodiace:
=
#
- 8 KEHH KB (R12) C | Quercus—Castanea—Quercus glauca—Castanopsis—Pinus
B ] 675 B T3 Bs | Quercus—Pinus—Artemisia—Chenopodiaceae—Cupressacea
£ /NEERM (BXTF) | B: | Chenopodiaceae—Artemisia—Pinus—-Quercus
E 10 AL 8 BTH B, | Pinus—Quercus—Chenopodiaceac—Artemisia—Cuperssacea
" 11 FELARBE AHEET) As | Chenopodiaceae—Artemisia—Cyperaceae—Pinus—Abies
12 K| FEF R
1:d Rk
5 13 ¥ & CF) A% A
” 14 B iy e ] BR GRERSR) | A | Quercus—Pinus~Artemisia—-Chenopodiaceae—Betula
15 BEMTAR (BB EEET) | A | Artemisia—Chenopodiaceae— Pinus—Bemula

W iR

3.0.1.1 KEMIPRREBREES  HEELRIESHETRR NS R,
BIMARASHIRBHEYHATRAHUREAFARAEGEEZREE . SHE5E
B, RIS 5 A HREMN 6 M. H FIEGRZ C MR ER, NG 2B FNEE
& 300—310cm 7 14.40 + 0.72ka, 150—160cm A4 11.40 * 0.57ka, 5 H , 1 92-11 B 5|
R R C @RI, W H , M ERBCERT A, AEFH, X 3 M @RS A
BEREAN. WEBMTIBR EERER R P KER, HITRESEF (1981 7MY
EWAREAR). MBES 15ka BUAT, RKBKBKB RER. RBRREFRZE, KEH
wTZEEREREL, HYHRE U h RN, EH R RITRER, KR
B I T 0 HE R R W S0, K AR A W R T, R MR UK I 3 e v AR R i B B Y AR
FRAE. B3O b E AR IR AT i AL IE W KBl 5 K A 8, KRR ERE W, 55 L URE
BHEAASEHE, BHEALFLE. B PEREHEREYERRR, HHRH R
D, R BRAL SN, ER L BREN ZE. REE, RREWTROKR, SHTHREELX
BB R X, AT %A LAl & A (Younger Dryas) ¥ 3. I H &, 7 140—
145cm RBAZG B L7, KT M LM, K EAAY, ETHIHNTHEE, KR
H T RIE R RIS, H LR Ry, %2 B o RiAR TR, Ut B i R TR R B
B, ¥ % T M, K E o B . T A EH 4 R 7E X — BEAR ULRUE o, B4R U0
11.40 + 0.57ka, IEBIFT I X AR MEA XM FE. A EHFRBAS PR BER KRS
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EBERAK A EHIRABRINEHE A A LT REERH. KT 92-TTREE A JEHC
SEHA K 14.38 + 0.40ka, H , FIE A TEH BB IBENR N 14.40 £ 0.72ka, F1 5 U A TEH4RL
ZRBEMLA (Oldest Dryas) ¥ i, [ BE (1993) BFHRAY 8408 35 H 5"°0, 8°C 43 #7
SRWRAX, TR, ERERMEXKERE D, TRESGEHARMKERERE
#, F A EREEHAK, EAIPRKFE P, 068 d T Ui E W X B 5 gk &
T &AMl &K (Older Dryas) % K& W% 5 8835,

3112 KEHEFNERES  KEBERLES),HILABEGH)ECHAKE
S 8 H A& R I AR L8 15 B R 7 o R R I B B8 &, T R A TR R 7
A, okt MR- EFER I, R A THFHLACHEE IR AR THSE. W
-NHEHK B,EHS B, BEFMAL, ARAGHARKER. BAEREAS TS
69.1%, X BH LM RAME 54%. RBIKEHEMBRRERR, KR T %W TH
SBEFSE., BB, EHEYBRLAFTFEMRT ALH, YT KGR YN MR I, R
RALEES oka B/, XRFERF A RrLEn B EmEE.

AN

3
=

FF2C=19. 03 0. 69ka

F= Z3]1C = 20. 00+ 0. 96ka

£ = E:%:I'_' =24 | = =

nED it FE B *\;iggﬂ BRABY  BHPE%R Mt HLNE R

B s EBKREREEH AR X LA (8,72,91,97 WiBEM 5 B £ K% (1987)]
Fig. 5 Comparison of Sporo—pollen zones of the Yellow Sea shelf

312 KIEBBRMIRABEES RIS FHR SR, KM
B I FHR B A B R I BR. 3 R BFRRR (A, 1992) E#A
SF PP RRBEE, R OTIRR S A L F KB MR %, FH A
B8R A AERE 4 8—3ka 2 ) GERE IS, 1992). JLKFIFTM 3 MR GHRIE H, KBS MR
7 CH. WAFLIZEHIEOHREY X, B AT PHRAL I SRR, BB R AL A B R
RAEYRE SR ER S, X TFOKWH R 0 FHR T LB, RE R IR
S MERWIER. EMTRES 19 ERETBRAT BMED. REARFIMN 92-
A0 H  SER R AT, M T AR AEESHERETFRAS, HAEeHEHY
BRRE Quercus JRHIR, T ELIE B — s EHER R B MO BARHAY, BAmY
e 4 B — S R A 7K A AR, KT I 8 2 i — S ARG SR U B, Y
—WFHR B, TR S AAR BB S %, HERALE 14— 13ka B.P. XFKFEEM,



304 ¥ ¥ 5 ¥ =B 293%

REF BT S, 2H P PARPBKENENRNABRASRABERES, REE
SERY IR R, K R R R G SR B3, T 25 K BR BiE SEmt R A K.

Wit ERKBREANHR, T +0E8 0 BREKENURNSBEBERSE. BRRE
EHAEBHARNAKEHSKEHH LR, FHBREFHSLFHHRR 5
B o BEFRKULARFEBSEC—DRC-DS E&ﬁﬂéﬁwxﬂs X—SEHER LN
R4 5 TBUE A WH4E SR B A — B
32 15ka R HSEFERE

SGLEAR, EAECHEAIREZNESBEFT], KRBT B ET KRR XS MERH
15ka DR & SR TSR, KKKBIBH (BES 15—11ka [B]) B & S &, A 18—15ka.
BPHRAMELHEHNE., HEP AFEYBRCHERRBE S, HERENHA
BB AAEHRIR AEFNMRER, BhREGER, TENREE, FURRE
M HYBREKEBEESBEEUAEVHEFR, BENFTABELOH AR EFRBERMN.
AWHTIRE, AXELTEREX, AlESFRXUE, &, 5800 R, R
UNSBREL TR, AXBIKMHNSBEEICREBEA LR XA 43, o] fRER H =W
BHRARN, XEHERYR-NFERE. AXHFAKSHLUX, BEERELHER
Iy B, HARUREL SRR AR BT RS, EESBRAENR A S, &
YBEAAF W ERY. okaflG —KERBFREHPE T XMEBEBE, BHFERPLE. B
Sttt EEY, GRERBESER. ARXRBRMNSETL, LELEERBERADE
BHAFRER. ER2FHOTARBAS SR ERE, W RERBNE.
MR RARREEEARYREEIERRANABRY. bR 21979 Y ERE
AR ERENREERX it R, R RFLRER, €55 8% UL KBk Y
B, RETTAKKILOUERSEROASY R, G L8R 548, X
FEARZERBHIBHEAR.

$8 ®F x ™

TFTHRE H, 1994 HRGER " FESBRD"ARNVBTHR. HEME, S 62—66

EFR EXRE HBEFH,1987. REGTIARBMEAS. L. GEEH R 33—107

BIMZ, 1979. KEXRAEESEHSREIIRHARASOTETR. B¥ENE,4.35—40

MR, 1985. KILTFWRABMBHASHCREREAE. L. FEEEESK)NF LSS, PEBERZMK
MNELHFRHRE. PEHEBOLKNKEERITICSRICR. L. BEh Rt 175—179

BrF 8. 1993, KIEPLIRNRRES. LT RGEBRAFRTR. CEREILERER100 AFEERITESI
. JbE. M ARAL. 95—98

B 1993 AEEBEENCHEF4SFCREES. SHEMFSBNLEHRK, 13(3):25—33

RER LERE IFRY,. 1992 TEHLAFHABBSRERRGEAKRE. L. ARRES PELHT
KBRS HBESIHFE, bt Mgt 1—15

BEA HE7 #E%, 1981 BER-KKHINEE. PEME, S 605—613

ZEAW XM BREES,1980. EEME. JUR SN 194199

HAEKR £ ELES, 1992 ElEEbLFHRRARSREE. L ERRAESA FELFHARY
K|ESFE. L. EE S 121—130

Dansgard W, 1971, The late Cenozoic glacial ages. New Haven:Yale University Press. 37—56



3 M T EESREE R [ Skabl R H R EH 5 FHRE 305

PALEOCLIMATE EVENTS AND ENVIRONMENT EVOLUTION OF
THE SHELF AREA IN THE SOUTH YELLOW
SEA DURING THE PAST 15ka

MENG Guang-lan, HAN You-song, WANG Shao—qing
( Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract From 1986 to 1994, we accomplished a sporo—pollen analysis of seven prismatic
sainples from the southern Yellow Sea. In combination with the data of three main core sections and
combined " C dating data, paleomagnetic dating data and thermoluminescence data, this paper
discusses the paleoclimate environment evolution of the southem Yellow Sea during the past 15 ka.
The results show that the climate had fluctuated dramatically and transformed from the late glaciation
to the postglaciation during deglaciation in the last glacial period of the Quaternary. The evolution
features are related to the geological environments of eastern China in the global climate background.
Meanwhile, we have distinguished three short—term temperature dropping events and two temperature
rising events. Among them, the sporopollen assemblage of subzone A, shows some features of cold
climate and reflects a temperature falling event occumming about 15— l4ka. B.P. in the eary
deglaciation, which may belong to the Oldest Dryas. Subzone A, shows that the drought-en—during
herbal plant flourished and there were few cold-resistant Picea and Abies etc,, which reflects a
temperature falling event occurring about 12—1lka. B.P.in the late deglaciation with cold and and
climate and could compare with the Younger Dryas perod. The sporo—pollen assemblage
characteristic of Zone B represents the postglaciation and the climate became warm and arid.
Although the plant cover of subzone B, shows a cold and arid climate environment, the development
of flora was better than in subzone A,. It may reflect a temperature falling event occurring about 9
ka. B. P. during the early Holocene. Subzone A, shows some distinct differences from subzone A,
and A, and reflects a rise of temperature occurmring 14—13 ka. B.P. which may relate to bolling
temperature—rising fluctuation. Zone C reflects warm—moist flora and climate, indicating a climatic
optimum belonging to a high temperature stage in postglaciation. This temperature rising event
occurred universally along the coast of eastern China 8—3 ka. B.P. in the middle Holocene and its
duration was longer than any of the climate events mentioned above.

Key words South Yellow Sea Quaternary Paleoclimate events Environment evolution
Subject classification number P532



