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Abstract: During the Marine Isotope Stage (MIS) 5/4 transition, the global climate was characterized by a
series of centennial to millennial-scale abrupt climatic events. In order to further understand the evolution
process of Asian summer monsoon (ASM) during MIS5b-MIS4 and discuss the variation characteristics of
the centennial to millennial-scale abrupt monsoonal events that occurred in this period, we analyzed the
dating and stable isotope samples of stalagmites YOI and Y02 collected from Yangzi Cave, Chongqging,
Southwest China. We acquired the high-precision **’ Th-dated stalagmite records covering the interval of
92.3—60. 1 ka (thousands of years before 1950 CE), which can be used to construct the ASM evolution
history during MIS5b-MIS4. The 5O records of Yangzi Cave revealed that the Chinese Interstadials
(CIS) 22-18 occurred during the interval of 92. 3—60. 1 ka, which corresponded to the Greenland Intersta-
dials (GD 22-18, respectively. In detail, Y02 8O and 8" C records showed a complete CIS18 event that
occurred between 64.7 and 63. 2 ka, during which the ASM experienced a process of rapid strengthening
and gradual weakening, accompanied by the changes of environmental conditions above the cave. Before
the end of strong monsoonal events CIS21 and CIS20, the high-resolution stalagmite Y01 8O recorded
two rebound monsoonal events at the sub-millennial scale, which occurred at 77. 4 ka and 73. 4 ka, respec-
tively. Comparison of those records showed the role of the gradual cooling of the Southern Hemisphere on
the promoting of the occurrence of rebound monsoonal events. In addition, there was an inverse relation-
ship between the ASM and the Antarctic temperature at the centennial to millennial scale in the early MIS
4, indicating that the climate change in the Southern Hemisphere had an important effect on the Asian
summer monsoon,

Key words: stalagmite stable oxygen and carbon isotopes; Asian summer monsoon; millennial-scale e-

vents; the Southern Hemisphere influence
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Y011 12 173.740.4 1745 410 366120 103 3988.947.8 2.479 4£0.008 2 67 836317 1 831£10 67 8361317
Y012 2 236£0.5 136225 71614413 449 3979.4£10.3 2.496 9£0.013 3 68 6144502 483014 68 6114502
Y01-3 30 168.2£0.2 54102 12765515 3986, 4£6.7 2.505 420.010 4 68 7874384 4 840£10 68 7714384
Yo1-4 4 2848£0.3 1423 871 92941457177 4008£4.6 2.518 1£0.005 1 68 846195 4868£6 68 846195
Y015 T 240.1£0.6 1244 851 1492312 216 3980.8+8.2 2.5479£0.009 5 70 3922370 185611 70 3914370
Y01-6 8§ 252.5%0.2 11£10 962 126872 182 3982.954.8 2.560 20.005 0 70 7894200 4 864£7 70 7884200
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YO8 114 162.540.2 412 1545 010£3 996 582 3960.4£7.5 2.57540.007 1 715714292 4 858£10 715714292
Y01-9 136 189+0.3 2641 306 1846 769 3966, 4£6.0 2.595 440.006 0 72 3624244 486518 72 3614244
YOI-10 152 232.9+0.2 10149 99 58019 373 3978.4£5.5 2.607 40.006 3 725654250 488348 725674250
YoI-11 168 188+0.4 0+24 34 397 69043 561 740 325 3961 4£8.0 2.602 60.014 1 727204533 4 864%12 727204534
YOI-12 205 276.940.6 13447 900 8743 191 563 3958.6%T.7 2.637£0.008 8 74 026£356 187811 740254356
YOI-13 216 250.1£0.3 1£18 19322 6342616 357 943 3966.114.8 2.652 10.006 8 T4 4314265 1 893%7 74 4301265
YOI-14 245 150.140.2 3120 2030 495£11 849 727 3950£7.6 2.68320.0119 75 8051466 489311 75 8051467
YOI-15 260 119.9£0.2 8§12 676 4921051 031 3933.8+8.4 2.696 3£0.0108 76 7251440 4 885£12 76 7242440
YOI-16 282 148.2+0.2 TH19 1008 828+2 871 962 3938.345.7 2.7375£0.007 8 781804319 491048 78 1804319
YOI-17 297 161.8£0.2 1£12 13 048 338£276 543 977 3924 345.4 2.734550.008 3 78 366337 4896£8 78 366337
Y02-1 0 2M0.5%0.5 2045 492 TI0£124 TT4 § 250111 2.37£0.007 60 1114261 504014 60 1104261
Y022 2 193.5£0.3 147 1843 42743 095 192 4262.9+8.3 2.390 6£0..005 2 60 5984203 5059£10 60 5984203
Y02-3 30 187+0.3 218 4103 601£17 788 632 4268.9+8.4 2.405 60.005 4 60 9831209 5072210 60 9834209
Y024 35 233£0.9 1443 677 625+170 737 L2111 2.43220.016 62 6174546 5025£18 62 6174546
Y02-5 46 201112 1244 719 2914236 656 4 204£19 2.46520.022 63 4724753 5053£25 63 4724753
Y02-6 73 184£0.7 1843 417 987469 021 418614 2.46320.014 64 0214514 5014£18 64 0204514
Y027 81 281904 307 389 612493 294 4202.2£9.3 2.484 9£0.005 4 64 5352230 5043£12 64 5342230
Y028 §2 U3L1.0 3143 322 51831095 4197114 2.50140.016 65 0754575 504319 65 0742575
Y09 100 271.840.4 848 1415 0821 438 550 £194.67.8 2.4984£0. 0056 65 097+221 5042210 65 0974221
Y02-10 143 177+0.7 912 810 9624222 225 4165114 2.53140.015 66 5914568 5026£19 66 5914568
YOI 200 153.4£0.3 319 2070 69946 026 912 4145.6+9.5 2.607 40.007 3 69 5684300 5046£12 69 5684300
Y0212 205 219.4£0.4 197 494 822188 022 4128.3£8.9 2.62540.006 5 70 4824277 5038£12 70 4824277
YO-13 240 196.740.2 81£5 106 2286 762 4119£9 2.653£0.006 71 604£259 5043£12 716024259
YOI 252 180.8£0.3 106+7 75 29814 780 $119£11 2.66620.007 720504325 505014 720504325
YO15 2 122.8£0.2 019 87 235 887413 091 076 895 {111 7£8.5 2.692 30.006 6 731304281 505611 73 1304281
Y02-16 309 214£0.9 043 36195 745 111349 925 273 797 632 4090%16 2.718£0.018 74 3781707 5045222 74 3784707
Y0217 340 97.8=0.1 10£7 433 863316 291 4071.8£7.3 2.757 2£0.005 3 76 2294243 505110 76 2284243
Y02-18 359 120£0.4 0£2 21640 665 629195 263 685 997 376 4042114 2.798%0.015 78 2414623 504019 78 2414623
Y0219 369 830.3 413 1001 818£774 652 4028%15 2.82440.015 795161628 5 041220 795161628
Y02-20 392 127+0.4 1842 353 055147 781 3942113 3.00620.016 88 595+ 741 5062220 88 5952741
Y0221 410 192.2£0.3 8§17 1170 510£1 002 620 3941£8.0 3.018 30.005 8 89 218312 5071£1 89 218312
Y02-22 429 236£0.9 86+2 137 458+4 003 3928£13 3.032£0.020 90 0142870 5 064£21 90 0124870
Y0223 462 219.8£0.5 2710414 407826 3921£16 3.04520.013 90 8241678 5068422 90 7704679
Y024 470 283.70.5 8547 169 939£13 350 3951412 3.06840.008 91 0144463 5109£17 910134463
Y02-25 500 202.5£0.4 537£10 21110380 3929£9.2 3,088 20.006 9 92 4114380 510213 92 4014380
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