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14 12

SRC 15 17

15 8

29 2-122

131 9
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3 1 23 300 9
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10 1

2 3
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X 197.465km 3.920km
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33 35 4 74

1992 81 1993 A 1991,1997

1

2 3

3a 3b 3a 3b

4 3

5

6 8

��������

�



2 3cm 9

10 10 10

11 10

12 17 18 22 22

23 24 26 28

3 29

30 32 58

1993 5m Tn

74 81
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2 3a 3b 10 11 5
6 8

1 2 10 11 1 2 1 6

2 3 2 2
2

2 3
2

2 9.23 9.27m 9.28 9.38m 9.30
9.40m 9.40 9.47m

C 5 D 5
70 140cm

5 10cm 16m 83

2
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2 22 17
17 18

22 38 16 17
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5 3a 3b B 1
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3 2 10
15cm 5 2

5
5

2 3
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3a
3b 3a

3b 5 3b
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2 5 3a 3b
B

3b 3a
3a 3b

3a
3b 3a 3b

3a
3b 6

3a 3b 4 5
3b 4 3b

3a 3a B 9.20m
9.11 9.12m 9.16 9.17m B

28m 70cm 82 B
13

3b 3b B 2
9.15 9.17m 10m
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B 14m 1.2 1.0m 79
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10 10
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8.76 8.82m 4
8.96m 8.72 8.76m 4 8.80 8.92m

D 6 8.90m
8.83 8.87m 8.95m 8.80
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B

1 2 4 8.80 8.83m
3 6 7 8 6
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3m T 2
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19 23
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32
17

30 32
17
32 23,810 160 BP

30 32 74 35 37 81 38
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131

131

1

131

2

131 15 32

17 31 4 30 7 29

28 28 11 11 27

18 26 23

20 25 14 24

8 23 22 22 2 21

15 20 2 19 15 1

3 18 14 1

3 17 16 16 5 15

8 14 15 13 18 12

7 11 7 10 11 10

3 9 7 2

3 8 18 7

5 0.3 3 6

4 5 2 0.2 2

4 2 4 3b 7

3a 4 2 3b 3a

3
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3b 1972

MAIOT2000

1

n 1.502-1.508

3b 915

To-a 1972 1981 1992 2003

1972 11 p.254-269.

1992 276p.

2003 336p.

1981 51 p.562-569.

1966 p.29-35.

131 1 ++++ pm>bw cl,wh 1.502-1.508

++++ +++ ++ + -
bw pm cl wh
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131

14C-1 32 - -

C C C
BP BP Beta-

14C-1 23840 160 -27.0 23810 160 187076

/ AD1950

Li bby 5,568

/ / PDB

/

cal

calibration

U-Th 19,000 BP

p.

1999 p.1-36
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131

SiO

2000

1984

131 12 29 32 20

1976

105 24

g 40 m 0.02g 0.1mg

550

300W 42KHz 10

20 m

400

400

g g

1.0

10 g cm

2.94

1.03 6.31 1.24 1.16 0.48

0.75 0.30 2000

12
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g

5,000

2000 3,000 /g

3,000 /g

131 12 27 30 20

a b 10 11 11 12

9,000 /g

a 3,800 /g 10 11 11

12 3,800 4,500 /g

To-a 915 b 2,300 /g

10 11

1988 800 /g
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12

a 12

10 11

To-a b

29 32

32 17 18

31

16

29 14

29

23,810 160 BP 32

31 30

29

2001

1960 1978

��



1992

a

10 11

To-a 915 b

11

To-a b

23,810 160 BP 32 29

1987 31 p.70-83

1988

20 p.81-92

2000 p.189-213

2001 23 p.645-650

1978 p.25-45

1992

1976 (1)

9 p.15-29

1984 (5)

17 p.73-85

1960 5 p.103-121.
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131

1

2

131 29 32 5

3

1973

1 5 15

2 0.5mm

3 25 30

4

5

6

7

300 1000 1973 1980

4

1

26 2 15 2 45

1 100
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32 17 18

31 16 29 14

31 16 29 14

5

23,810 160 BP 30

  31 29 31 29

1973 p.82-110

1993 10 p.248-262

1973 5 60p

1980 13 91p.
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32 31 30 30 30
300cc 300cc 100cc 100cc 200cc

Abies  cf. veitchii  Lindl. 1
Abies 2 2 37 25
Picea sect. Picea 4 4 15 19
Picea 1

5
Larix 1

5 1 56 145
2

Pinus koraiensis  Sieb. et Zucc. 2
Betula cf. ermanii Cham. 5
Betula 7 1
Alnus  subgen. Alnaster 11
Umbelliferae 9
Carex  A 38
Carex  B 5
Carex  C 5 2
Carex  D 62 37 46
Sphagnum
Bryopsida 1
Pyrenomycetes 3 25 4 3
Unknown A 5
Unknown B 1
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30

30

10

31

32

0 50 100 0 50 100 0 50 100 150150 200m
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30 32

Abies 14 19
Tsuga 30 22

49 30
Larix 45 18
Pinus subgen. Haploxylon 25 46
Pinus (Unknown) 1 -
Salix 3 1
Myrica 1 1
Carpinus - Ostrya - 2

- 2
Betula 70 52
Alnus 17 10
Quercus subgen. Lepidobalanus 2 3
Ulmus 3 3
Ericaceae - 66
Lonicera - 4

Gramineae 2 3
Cyperaceae 785 15
Polygonum sect. Bistorta 1 -
Chenopodiaceae - Amaranthaceae 1 -
Thalictrum 12 9
other Ranunculaceae - 2
Sanguisorba 1 -
Umbelliferae 4 4
Campanula - Adenophora - 1
Artemisia 9 11
other Tubuliflorae 2 4

Lycopodium 2 4
other Pteridophyta - 1

Sphagnum 284 13
Total arboreal pollen 260 279
Total nonarboreal pollen 817 49
Total fern spores 2 5
Total pollen and spores 1079 333
Unknown pollen 2 6

/cm3 85203 44669
mm2 /cm3 37 0

0 100%
0 100%

30

32
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1 2

3 4

5

6

7 8 9

10 11 12 13

14 15 16 17

1-2: (Abies), 30 , AFR.MY 1505. 3-4: (Picea ), 30 , AFR.MY 1504. 5-6:
(Tsuga), 30 , AFR.MY 1501. 7: (Larix), 30 , AFR.MY 1503. 8-9:
(Pinus subgen. Haploxylon), 30 , AFR.MY 1499. 10-11: (Betula), 30 , AFR.MY 1500.
12-13: (Myrica), 32 , AFR.MY 1498. 14-15: (Ericaceae), 32 , AFR.MY 1497.
16-17: (Alnus), 30 , AFR.MY 1500. 10 m
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2 3a 3b 10 11 5

1. 2

2. 3a 3b 3a 3b

3a 3b 3b 3a

3a 3b B 1

3b 2

2 3b

3. 10

3 3

4

4

81 A

4. 11

5. 32 23810 160 BP

6. 74 81

131 81 74

2

3a

3b

10

11
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