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Holocene Environments of the Buyeo Area Choongnam Province:
Reconstructed from Carbon Isotopic and Magnetic Evidences from Alluvial
Sequences
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Abstract : Multi-proxy analysis was used to produce a high-resolution paleoclimatic record from a thick section of the
Holocene alluvial fan deposit in Gatap-ri, Buyeo. According to 63C analyses, five minor climate fluctuations can be
determined. From the stage I to stage VI, climate changes are as follows: cool-dry, warm-humid, cool-dry, warm humid,
drier than stage IV, and finally more humid environment than stage V. According to magnetic susceptibility records,
four different stages can be identified, among which stage ii shows the highest susceptibility. Stage-i deposit is derived
from sediments of back marsh-type wetland. Stage-ii and stage-iii deposits, however, show higher magnetic
susceptibility because magnetite-enriched soil from weathered upland was transported to the area to form an alluvial
fan deposits. Stage-iv deposit is comparable to the modern plow horizon.
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Figure 1. Woody vegetation change during the Holocene in Choongnam Province (modified from Park & Lee,
2008)

A/ : Alnus japonica, P/d : Pinus densiflora, Q/s : Quercus servata, U-Z : Ulmus davidiana-Zelkova serrata, Q/m : Quercus
mongolica, P/K : Pinus Koraiensis, Z/s : Zelkova serrata, A/b : Abies holophylla, Cj : Cryptomeria japonica, F/c : Fagus creneta,
Urd : Ulmus davidiana, C/j : Carpinus japonica, F/j : Fagus japonica, Q/c : Quercus crispula, A/s : Abies sachalinensis | 33479 2]
ESEA AYH (ERAE - o], 2008 4 7HE)
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Figure 4. The map of sampling site.
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Table 1. §13C Values for the sampling trench. A2 S 9] etAE Q{43

No. height a.s.I(cm) 13C/12C(%) No. height a.s.I(cm) BC/12C(%0)
1 784-774 -25.92 34 454-444 -24.87
2 774-764 -25.63 35 444-434 -24.54
3 764-754 -25.55 36 434-424 -25.14
4 754-744 -24.68 37 424-414 -24.57
5 744-734 -24.35 38 414-404 -24.40
6 734-724 -23.32 39 404-394 -24.94
7 724-714 -24.15 40 394-384 -26.07
8 714-704 -22.72 41 384-374 -27.70
9 704-694 -22.75 42 374-304 -27.48
10 694-684 -21.91 43 364-354 -26.66
11 684-674 -23.15 44 354-344 -27.48
12 674-664 -21.80 45 344-334 -27.56
13 604-654 -23.08 46 334-324 -27.52
14 654-644 -23.68 47 324-314 -25.15
15 644-634 -23.72 48 314-304 -25.81
16 634-624 -23.93 49 304-294 -26.19

17-1 624-619 -24.13 50 294-284 -24.98

17-2 619-614 -24.58 51 284-274 -24.28
18 614-604 -24.73 52 274-264 -24.47
19 004-594 -24.94 53 264-254 -24.91
20 594-584 -25.01 54 254-244 -23.06
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No. height a.s.I(cm) BC/12C(%) No. height a.s.l(cm) 13C/12C(%0)
21 584-574 -25.30 55 244-234 -22.41
22 574-564 -25.00 56 234-224 -21.77
23 564-554 -24.68 57 224-214 -21.73
24 554-544 -24.20 58 214-204 -23.72
25 544-534 -24.68 59 204-194 -23.58
26 534-524 -24.11 60 194-184 -20.46
27 524-514 -23.81 61 184-174 -22.70
28 514-504 -23.84 62 174-164 -22.09
29 504-494 -23.34 63 164-154 -22.38
30 494-484 -23.93 64 154-144 -22.21
31 484-474 -22.67 65 144-134 -22.40
32 474-464 -21.76 66 134-124 -23.50
33 464-454 -23.33 67 124-114 -23.03
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Figure 5. Stable isotope signal and sedimentary facies from Gatap-ri, Buyeo (Data for radiocarbon age and
sedimentary facies are from Park et al. (2001); average §13C value of Pinus densiflora comes from
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Table 2. Magnetic susceptibility data from the trench. A} < o] tfj #}-&

No. height a.s.I(cm) LF(y SI/g) No. height a.s.I(cm) LF(y SI/g)
1 784-774 604.68 34 454-444 97.50
2 774-764 1129.65 35 444-434 112.04
3 764-754 464.04 36 434-424 99.85
4 754-744 417.83 37 424-414 54.23
5 744-734 154.78 38 414-404 78.13
6 734-724 116.17 39 404-394 73.90
7 724-714 204.67 40 394-384 47.75
8 714-704 77.01 41 384-374 86.47
9 704-694 80.99 42 374-304 66.11
10 694-684 261.52 43 364-354 4.62
11 684-674 202.10 44 354-344 95.72
12 674-664 95.97 45 344-334 77.53
13 664-654 86.45 46 334-324 24.27
14 654-644 237.16 47 324-314 25.64
15 044-634 241.79 48 314-304 101.22
16 634-624 349.91 49 304-294 120.48
17-1 624-619 272.33 50 204-284 142.98
17-2 619-614 208.47 51 284-274 141.89
18 614-604 201.07 52 274-264 114.24
19 604-594 1125.00 53 264-254 109.48
20 594-584 148.31 54 254-244 119.39
21 584-574 798.37 55 244-234 147.94
22 574-564 973.08 56 234-224 146.30
23 564-554 224.69 57 224-214 140.86
24 554-544 197.75 58 214-204 137.10
25 544-334 83.70 59 204-194 150.83
26 534-524 70.12 60 194-184 -20.46
27 524-514 105.08 61 184-174 -22.70
28 514-504 92.44 62 174-164 -22.09
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No. height a.s.l(cm) LF(u SI/g) No. height a.s.1(cm) LF(y SI/g)
29 504-494 154.77 63 164-154 -22.38
30 494-484 100.18 64 154-144 -22.21
31 484-474 100.18 05 144-134 -22.40
32 474-464 108.39 66 134-124 -23.50
33 464-454 115.76 67 124-114 -23.03
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Figure 6. Magnetic susceptibility and sedimentary texture plots from Gatap-ri, Buyeo (Data for radiocarbon
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Figure 7. Holocene environmental and climate changes in Gatap-ri area, Buyeo
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