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�¥¬­¨®¯°±²r%¬D³´�µ¶·¸�¹ºF[»¼r½¾´!¿7Àr� 8

Á=�ÂÃ[6~9]. �Ä;�, ��ÅÆ�
(����
)�����
��Ç��ÈÉÊË�

Ì?kÍÎÏLÐÑ�ÌÒ. ÓB�Ô45kÕ�ÑÒ, Ö×Ø�ÔÙÚÛ, ÜÝÞØ�kÕ

ÙÚÛ.

1 �������

�ßàáâã��./, Q_âäåæ�ç�1èéê,+ë��ìí,. îïéê,

<aåæ1è³�ð 100 km�îñòîïó³¬ 1.5 km, ,-hDa 250 m. ��kô�À

G 15.8õ. éê, Q2 ./âäö,ñ 200 m ÷øùú�ûüÔ�, ./mG 219 cm, ýþ

13.5 cm. Q2./��, ��0�ç 183 ~ 219 cm/T, Y0�T 185 ~ 219 cmG��"#, �

�B���"#��, ��T(	 185 cm F�)
�A��. ./@
�3, 
� ~ ���,

` 0.1 ~ 1.5 mm��6�.�Ô��, "#�Ô��, �Ð��~@
��. :%�;<=�

�./0��, � 1 cm�� â�, �� 45�, Y0 4�G¾Ï�. � TIMS-U{Òk� 5�.

ìí,<aë�!"#$%&ó�ð 3 km÷, `0�Ô,'��, (sh 1107.7 m. �

�kô�ÀG 18.3õ. ìí, D3./âäö,ñ 300m÷, D4./âäö,ñ 500m�0Ô,.

D3./m 210.2 cm, ýþ 17 ~ 20 cm, ����0�ç 102.5 ~ 210.2 cm/T, Y0�T

185.7 ~ 210.2 cmG��"#, ��B���"#��, ��T 185.7 cmF�
�A��. .

/@
�3, 
� ~ ���, ` 0.1 ~ 1.5 mm��6�.�Ô��, "#�Ô��, �Ð��

~@
��. :%�;<=��./0��, � 0.5 cm �� â�, �� 79 �, Y0 4 �G

¾Ï�. � TIMSÒk� 12�.

D4./m 304 cm, ýþ 12 ~ 20 cm, ����./0�ç 236 ~ 304 cm/T, �T 260.75

~ 304 cmG��"#, ��B���"#��, ��T 260.75 cmF�
�A��. ./@


�3, 
� ~ ���, ` 0.1 ~ 1.5 mm��6�.�Ô��. :%�;<=��./0��,

� 0.5 cm�� â�, �� 78�, Y0 4�G¾Ï�. � TIMSÒk� 11�.

kÍ�â) TIMS-U {6*sÒ, `+UÐ,-.DÙ�/��¨$0{;<=(12

3!45��, 678â) 229Th-233U-236U, ;<=Q9â) Finnigan MAT262-RPQ /:;,

kÍ<=��>a 1%(2σ, F�;).

�%:;<=`U*?@çVW�/ßàA(12��. BBâ) 20 mgCD��EFG

�� 100%HEIJ�� CO2, KL Ma MM-903E(NU VGOP)ÎÏ;<=Q9, δ 13C�

δ 18OQGRÆa PDB}S,{T<=< 0.1‰.

2 TIMS-U �	


U�,-��./0�T� TIMS-U{sÒkÍ, V¿ 1 +¿ 2A�. `¿yW, ìí,

D3G 162.3 ~ 113.9 ka, D4G 147.6 ~ 113.8 ka, éê, Q2G 151.3 ~ 121.7 ka. 	sk��+

"#��	
yFXR, ��./��Ta 129.28 ka BP@Y��� 2��
"#. ÓBkÕ

yZG./�%�"#��QÌ, Þ��
���
QÌkÍ. ��./��TH�
��"

#, "#[o D3G 0.81 mm/100a, D4G 2.05 mm/100a, Q2G 1.53 mm/100a, ��"#[o�

\, �,]^_©�>, `^_ôèÜaÒ. Ü D3+ D4�T(129.28 ka BPFM) G����
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, Rba !:;<= 5T� 5E+ 5D�ST, "#[oQ_G 6.88 + 3.88 mm/100a, �

,]^_©cD, �h[rde. Ó��./�f�kÕ, y�gh_�,(1 i./, 80.7 ~

229.1 ka)%ghjjkDV(82-29./, 41 ~ 350 ka)+lJm no,(18 ~ 215 ka)8,-./

�pçTf��kÍF[ !"#$:;<= 6T+ 5ST� 5E+ 5D�ST, �qr�(%

�X�((150 ka BPFl)F[¬6)*Ô845�kÕÎÏÆs[ 10~21], ���� �tuÃ

J§¨� vw, `�Øu�� �TxÖyBE.

� 1 ����� D3 � D4 �	
��
� a)

��� ����/cm 238U×10−9/g�g−1 232Th×10−12/g�g−1 δ 234U	
� 230Th (�
��)/ka

D3u-20 102.5 1181�1 383�5 −193.4�0.8 113.9�0.6

D3u-19 116.9 1334�2 514�3 −203.5�0.9 118.4�0.7

D3u-18 161.5 1367�1 1137�5 −195.3�0.8 121.9�0.6

D3u-17 181.5 1115�1 16671�151 −187.9�0.8 124.1�0.6

D3u-16 185.1 714�1 21024�156 −191.8�0.9 127.8�1.0

D3u-15 185.9 1021�2 66580�480 −189.5�1.8 129.5�1.8

D3u-14 187.3 833�1 9523�39 −179.5�1.5 132.7�1.0

D3u-13 191.4 953�2 7055�51 −183.1�1.6 136.6�1.1

D3u-6(1) 195.9 915�1 3986�28 −177.5�0.9 145.2�1.0

D3u-12 204.3 1231�1 2310�11 −177.8�0.7 149.8�0.9

D3u-11 205.8 1383�6 27464�211 −177.6�6.6 158.9�5.1

D3u-10 209.3 936�4 12827�106 −162.7�6.4 162.3�4.5

D4u-5 236 685.1�1.7 61�9 −94.9�2.1 113.8�1.1

D4u-6 240 503.9�0.5 387�11 −116.0�1.2 114.3�0.7

D4u-7 244 522.3�0.4 1639�27 −63.7�0.8 124.7�0.7

D4u-8 254 565.3�0.9 67�10 −52.1�2.1 126.9�0.9

D4u-9 259 514.5�0.6 379�9 −41.0�1.7 128.5�0.8

D4u-10 261 558.0�0.8 186�9 −37.5�1.8 129.34�0.9

D4u-11 268 312.9�0.3 375�10 −18.7�1.7 131.9�0.9

D4u-12 276 450.0�0.6 176�9 −36.5�2.0 136.5�1.0

D4u-13 290 433.2�0.9 2561�10 −49.2�1.5 138.1�1.2

D4u-14 293 395.2�0.6 3966�39 −41.9�2.3 146.2�1.3

D4u-15 299 534.4�1.0 1517�11 −45.5�1.4 147.6�1.3

a) D3u-16� D3u-15�������������, D4u-10� D4u-9�������������

� 2 ����� Q2 �	
��
� a)

��� ����/cm 238U×10−9/g�g−1 232Th×10−12/g�g−1 δ 234U	
� 230Th (�
��) /ka

Q2u-11 179 275.2�0.8 795�21 515.2�3.7 74.1�0.7

Q2u-13 183 2445�5 496�19 552.2�2.4 121.7�0.8

Q2u-14 187 1534�3 2357�19 288.0�2.7 130.6�1.2

Q2u-15 202 1062�2 7333�21 412.2�1.9 140.8�1.0

Q2u-16 218 237.4�0.6 1317�16 400.4�3.1 151.3�1.7

a) Q2u-13� Q2u-14�������������, λ 230 = 9.1577�10−6a− 1, λ234 = 2.8263�10−6a−1, λ238 = 1.55125�

10−6 a−1. δ 234U = ([234U/238U]active – 1)�1000. 	� !� 2δ . �� TIMS U-"��#$%	&

3 ��������	
��

��������	
��
�������������, ��������	
�
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�	
���� !"#$%&, '(δ 18O )�*+,-.����	
�/%���0�

�1�2�*+, �3456789:�;<[22~24]. =>0?�@A0?�����	
�

BC��, D7����EF4D78�GH��IJKL�MN, OP7��QEF4P

78RS�@ATU�V�MN, WX, D7�����δ 18O )YP7���δ 18O )3Z

[\(]^, �=>D7YP7[\ 2_ ~3.5_)[25,26]. `a, bc������	
�def

g, ������	
�)hij�klmnop=>mqorst\uv[25, 26].

bwx����, δ 18O )yz(y\), {|56D78}9, �2}~, ����}�,

��2TU�; ,�, Q��R����56D78��, P78��.

3.1 ��������	

D3, D4� Q2��'(�����	
���^� 1W|, ��� D3'(#�(162.97 ~

129.5 kaBP)�δ 18O)�1�−5.73_ (PDB), ��w�(129.5 kaXw)�−8.36_ (PDB); D4'

(#�(147.6 ~129.34 kaBP)δ 18O)�1�−6.02_ (PDB), ��w�(129.34 kaXw)�−8.42_

(PDB); ��� Q2 '(#�(151.3 ~ 130.6 kaBP)�δ 18O )�1�−4.74_ (PDB), ��w�

(129.34 kaXw)�−7.9_ (PDB). ��w, ��'(�	
�*+����� .

� 1 ����� D3, D4 ��	
�� Q2 �
�������

	
���¡¢��, ��'(� 163.0 ~ 113.8 ka BP&�, £�bRpT���*+¤

¥, O¦§'(��¤¥¨©ª«��¬­®. δ 18O)�¡¢¯°±²�³´�
, $%µ�

Sm�¶S(δ )�·)?)�µ�¸m�¶¸(δ )�~)?), ¹·�¸?
c 135.15 ~ 130.53

kaBP� 118.4 ~ 113.0 ka BP&º; ¹��~S?(δ )�·)?)d»� 154.29 ~ 145.2 kaBP�

129.28 ~ 119.0 ka BP&º. �¼�	
���¡¢�³´$½, ¾¿ 163.0 ~ 113.80 ka BPÀ�

��*+Ád�µ�¡¢����ÂÃ.

3.1.1 163.0 ~ 129.28 ka BP 
��
� 2 ���(�����) ¼'( TIMS-U®Ä�

��, 163.0 ~ 129.28 ka BPÀ�ÅÆÇ 2ÈÉÊ, Ë�cÌj�	
�Ç 6Í���ÎÊ, Ï
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Ð© 2ÈRT*+, ÑÒ�RÓ"ÔÕ� 135.15 ~ 130.53 ka BPÀ. Ö�Í����*+, ¾

§É×mØÙmÚj��Û�ÜÝÞ'ßàá(L2)��â��Y.

(1) Ë�2ãÊ(162.97 ~ 160.0 ka BP) D3'(h 162.97 ka BPäåÕæ, δ 18O)äåb

−4.61_rs*�−5.48_ (PDB), �2çrsäå¥è, h 5.4érswèê 8é(�2�¼

CraigÝë T(é) = 16.9 – 4.2(δ c − δw)+ 0.13 (δ c− δw)2ìíîï), ��bðRñtRã; �

162.0 ~ 160.0 ka BP ÊÀ, δ 18O )b−5.48_ (PDB)*�−6.22_ (PDB), �2h 8éwèê

10.22é, ò%δ )�·)?, ó�jô�õ2:©W¥è, ö÷&À�ø� 2 ka, ���ùU

��2ã��úû.

(2) Ë�RãÊ(160.0 ~ 154.29 ka BP) � 160.0 ~ 154.29 ka BPÍ�, δ 18O)b−6.22_

(PDB)ñ*�−5.28_ (PDB), δ 18O)tüuv, 3|�2äå#�, h 10é�ê 7.2é, ò%

��¶·¸(δ )�~)?), ö÷&À�ø� 5.71 ka, ���ù�ý�Rã��, 3|P78

}9�þ��.

(3) 2TU�Ê(154.29 ~ 145.2 ka BP) � 154.29 ~ 145.2 ka BPÍ�, D4'(� Q2'(

çäåÕæ(`&, ��'(	�Õæ), δ 18O)b−4.88_ñ*�−6.59_ (PDB), δ 18O)t\

uv, 3|�2äåè~, h 5.8éwèê 11.22é, ò%��¹�S(δ )�·)?). �Í��

�'(�δ 18O)�1�−6.798_ (PDB), �1�2�p 12.28é, ö÷&À�ø� 9.09 ka, �

�56D78©W}9, jô�õ2:}�, ���}�, δ 18O[\, ò%ÉÊ��¹T&Ê.

(4) �ð�RÊ(145.2 ~ 129.28 ka BP) � 145.2 ~ 129.28 ka BPÍ�, δ 18O)b−6.93_ñ

*�−5.79_ (PDB), Ï�1δ 18O)Qh−6.798_}ê−4.62_ (PDB), δ 18O)tüuv, 3|

�2äå#�, h 12.28é�ê 5.4é, ò%��¹�·¸?(δ )�~)?). Ï�, � 145.2 ~

135.15 ka BPÊÀ, �1δ 18O)�−5.28_ (PDB), ���ù�ý�Rã��(� 7.2é), ö÷

&À�ø� 10.05 ka; O� 135.15 ~ 130.53 ka BP&�, �1δ 18O)�−3.96_ (PDB), �1�

2� 2.86é, ¹�#��−1 ~ 0.54é, ö÷&À�ø� 4.62 ka, ��P78�@Ü8���þ

��, jô�õ2:�·, ���[�, δ 18O[�, ò%ÉÊ��¹R&Ê, 3|�ð�R�

��úû, �	�2
©¥è, �c 129.28 ka BPÀ�
�Í��ÉÊ��.

3.1.2 129.28 ~ 113.8 kaBP 
���
�� '(�Ä���	
���3| , �

129.28 ~ 113.8 ka BP&�, 	
���¡¢¨©�S�¸, ~S?
c 129.28 ~ 118.4 ka BP

À(δ )�·)?), ¸?
c 118.4 ~ 113.8 ka BPÀ(δ )�~)?), d»Ë�cÌj�	
�

5Í�� 5E� 5DÈ��*+Í�.

129.28 ~ 118.4 ka BP&�, Ë�cÌj�	
� 5Í�� 5E6Í��É×� Eemian. �

Í� D3, D4� Q2��'(��1δ 18O)[\, d»�−8.36_, −8.42_ � −7.9_, ¼ìí

îï��1�2d»� 18.23é, 18.68é � 17.5é, ¹~2:� 21.64é, ��Ö�&ÊD7

8þ��, j�õ2:è~, ����, ��2TU�, ��ÈÀÉÊäåè2¹~�GÓ".

118.4 ~ 113.8 ka BP&�, Ë�cÌj�	
� 5Í�� 5D6Í�. �Í� D3� D4µ

�'(��1δ 18O)1[ü, d»�−5.22_�−5.37_, bìíîï��1�2d»� 7.15é

� 7.62é, ¹R#�� 0.63é, ��Ö�&ÊP78þ��, jô�õ2:#�, �����

�, ���R, ��ÈÀÉÊ�Ê��2Ó".

h��w��, �A0? 163.0 ka BPX�'(������*+, ¾§Ìj�	
��
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�mA�5ÝÉ×[27]m���(GRIP)É×��[2, 17, 18] X�� ßàmØÙ�Új��Û[28]�

���Y, §!"K���*+����� , #�¨��*+&�Q$%� .

3.2 ��������	

D3� Q2µ�'(�����	
���^� 2W|. D3� Q2'(δ 13C�1)d»�

−4.12_ (PDB)�−6.24_ (PDB), ¾d»

f� C3 � C4 &ÛË��:�'(). �

	
���¡¢��, µ�'( δ 13C)�

*+, ��w§δ 18O )�*+	�, )L

wEF,-!"��úû*+W* �Õ

+úû�*+.

D3'(δ 13C����, �ÅÆÇ 2È

ÉÊ 163.0 ~ 129.28 ka BP&�(Ë�cÌj

�	
� 6 Í��ÎÊ), δ 13C �1)�

−2.97_ (PDB), δ 13C)[ü, Ï� C4&Û

þ 78%, C3&Ûþ 22%, ���?��ýR

ã�ÉÊ, ��w3|X C4 &Û�E. O

��ÈÀÉÊ 129.28 ~ 113.8 ka BP&�(Ë

�cÌj�	
� 5 Í�� 5E � 5D 6Í

�), δ 13C�1)�−5.86_ (PDB), δ 13C)[\. �Í� C3&Ûþ 77%, C4&Ûþ 23%, �

��?�2TU���ÈÀÉÊ, 3|EF� C3&Û. �»�� 129.28 ~ 118.4 ka BP&�(Ë

�cÌj�	
�� 5E6Í��É×� Eemian), C3&Ûþ 87%, C4&Ûþ 13%, C3&Ûï

p.�«�,-; � 118.4 ~ 113.8 ka BP&�(Ë�cÌj�	
� 5Í�� 5D6Í�), C3

&Ûþ 65%, C4&Ûþ 35%, ���Í�bc�2#�, ��Ë���, C3&Ûç©W#�.

Q2'(�δ 13C����, �ÅÆÇ 2ÈÉÊ 151.3 ~ 129.34 ka BP&�, δ 13C�1)�

−6.16_ (PDB), δ 13C)
[ü, #���w C4&Û.þ 38%, C3&Ûþ 62%, ó��&�/

0���~10?�&234«, 3|X C3&Û�E. �»�� 151.3 ~ 135.36 ka BPÀ, �

1δ 13C)�−7.05_(PDB), δ 13C)�3[\, C3&Ûþ 90.55, C4&Û.þ 9.55, ���Í

�� C3&234«; #�� 135.36 ~ 129.34 ka BPÀ��RÊ, δ 13C�1)�−4.72_ (PDB),

δ 13C)�3[ü, C4&Ûþ 57%, C3&Ûþ 43%, ����Í�� C3&Ûrs��, C4&Û

Ë�}�. O��ÈÀÉÊ 129.24 ~121.7 ka BP&�(Ë�cÌj�	
� 5Í�� 5E6Í�

�É×� Eemian), δ 13C�1)�−6.76_(PDB), δ 13C)[\, Ï�, C3&Ûþ 79%, C4&Û

þ 21%, ���?�2TU���ÈÀÉÊ, C3&Ûrs}�.

4 ��������	
��

6789����É�Ê(Ë�c:�;ÉÊ)t�ÈÀÉÊbR*T�<*, =>��

ÛW���6789�Ï���?@)A»B�. Ï�, DH-11�#ÝC'D���6789

� 140E3 ka BP[29], A�5ÝÉ×���6789� 140E15 ka BP[27], �FGÉ×���6

789� 125 ka BP[16], ÌjH× V28-238� V23-239I��	
����6789� 128�

� 2 ����� D3 ��	
��
� Q2 ����

�����
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130.0 ka BP[1,4], WP7IH×� SPECMAP¡¢���6789� 129.84E3.05 ka BP[2], JA

ßàKõ���6789� 128.08E8.06 ka BP[30], �@ôLMN���6789� 130 ~

132 ka BP[31], OPQ�#'(���6789� 132E3.6 ka BP[32], RQS6 Lithophagus �

LFG-2'(�6789� 130 ka BP[33]. =>����W?@���A»^`��, ¾T�U

gì�ÝV�WX�Y�$	W  . Z�îï�=Â��Û���BC , ��ÌjH×

V28-238ImWP7ImRQS6'(���JAßàmÞ'ßàKõ���6789128.0 ~

130.0 ka BPÀ���Yª[�, �»� WP7���6789� 129.84E3.05 ka BP¹�\?.

6789�(¢, ���� D3 '(�
c]^ 185.7 cm_; D4 '(�
c]^ 260.75

cm_; ��� Q2'(Q
c]^ 185 cm. ���'(�#�(�)��¤¥§��(w�)��

¤¥1£�©�3�d(õ. ¼'(����
, ¾d�wm#µ���¤¥. µ¤¥�HK

�
�3$	, #��¤¥`aªbm�cdeªfmgháÔim��jkª¶; Ow��

¤¥`a�lammnlameomhá$Ôim��jkª�. ��	
��6789�(

õw#Q¨©¹��*+p:, D3'(#q 187.0 cmr, wê 185.5 cm, �. 1.5 cm]Þ�

Kõwδ 13C )b−1.76_(PDB)sj*�−4.01_(PDB), *p� 2.25_, δ 18O )b −3.73_

(PDB)sj*�−8.43_, *p� 4.70_; D4'(#q 262.0 cmr, wê 260.5 cm, ç.� 1.5

cm]Þ�Kõw, δ 13C)b−3.24_sj*�−5.51_(PDB), *p� 2.27_, δ 18O)b−5.21_

sj*�−7.44_(PDB), *p� 2.23_; Q2'(#q 185.0 cmr, wê 183.5 cm, 	Wç.�

1.5 cm]Þ�Kõw, δ 13C)b−3.39_(PDB)sj*�−7.64_(PDB), *p� 4.25_, δ 18O

)b−5.57_sj*z�−9.16_ (PDB), *p� 3.54_. �¼��¤¥�
mÕæjkX�	


�/%�Ñ*�8t, 6789�'(Kõ��¤¥�ïp.\?�@
.

�¼��� D3 '(� 185.1cm � 185.9cm_u[Ä@� TIMS-U ®Æ¼d»� 127.8E

1.0� 129.50E1.8 ka BP, 6789gÐvìíï 129.28E1.4 ka BP (
c 185.7 cm_). D4'

(� 259� 261 cm_u[Ä@� TIMS-U®Æ¼d»� 128.5E0.8� 129.34E0.9 ka BP, 6

789gÐvìíï 129.23E0.9 ka BP (
c 260.75 cm_). ��� Q2'(� 183� 187 cm

_u[Ä@� TIMS U®Æ¼d»� 121.7E0.8� 130.6E1.2 ka BP, 6789gÐvìíï

129.32E1.0 ka BP(
c 185.0 cm_). ��'(6789�)d»� 129.28E1.4, 129.23E0.9

� 129.32E1.0 ka BP, �w.ËA 0.04 ~ 0.09 ka, Ï\?K¾T�Z�Ïx��yX�p�.

z`, �¼�A��'(6789�)â��1m{|, îï.ÅÆÇ 2ÈÉÊ6789�¹

6d(��), ¬� 129.28E1.1 ka BP.

��'(���ÅÆÇ 2 ÈÉÊ6789���, §ÌjH× V28-238 � V23-239 Im

WP7ImRQS6'(���JAßàKõW}ï��~�!� , �»�§ WP7I���

��34[�, µw.ËA 0.56 ka. 6789���?@, $.¨0á���, O¦ç¨©�

����.

5 
�

��� D3� D4'(X���� Q2'(� TIMS-U®Ä�X��m�	
����|,

� 163.0 ~ 113.80 ka BPÀ�ÅÆÇ 2ÈÉÊ��ÈÀÉÊÊÀ����*+, §jôj��

õ2:mÌjj�ÕÛ��	
���m���É×���X�� ÚjmØÙmßàKõ



� � 11� 	
��
� ����������������� !"# 949

t������*+����� , �Ï���Ó"W,-�&�A�$�, ^�ÅÆÇ 2È

ÉÊ(135.15 ~ 130.53 ka BP&�)À£���ýðRÓ", �1�2.� 2.86é, ¹R#��

−1 ~ 0.54é, �Ìj�	
� 6Í���RÓ". O��ÈÀÉÊ 129.28 ~ 113.80 ka BPÀ£

�©RTµ�Ó": � 129.28 ~ 118.40 ka BPÀ(Ë�cÌj�	
� 5Í�� 5E6Í��É

×� Eemian), �1�2� 18.16é, ¹~2:� 21.64é, ��ÈÀÉÊäåè2¹~�GÓ

"; � 118.4 ~ 113.80 ka BPÀ(Ë�cÌj�	
� 5Í�� 5D6Í�), �1�2� 7.15 ~

7.62é, ¹R#�� 0.63é, ��ÈÀÉÊ�Ê��2Ó".

����, '(����78úV*+�´��N§!"*+�� �, ��56�7

8��*+�u[´�¾T�qc!"É��*+, �EF4Üù"����9:mÜ�@ô

Éu��H���X�·�:��ôj�õ2:*+tz��;<. Ï�¼EF���: (1)

�A�j��n�jô�õ�è2&, !"É���, * � 5��D78(�5678)�

�}�. (2) ���h�A�'(m=>�'(���mA��'(��[10,13,7], ��hÜÝß

à[34,35]�Aj(��j)��[26]/©Â�cÜ�@ôÉ�Ó"���,-. Öçó�É�*+

�É� ¡�ô¢rj�2:�*+�� �78úV¨©�@�;<. (3) ��j�	
�

~d£k���2¤��!"É�*+�¹«��[26], O�A����m���m=>�<

��[36]�A�¥��'(mRQS6 Lithophagus � LFG-2 '(t���*+, §Ï¨©ª

«�� K, Öçh¦õ§ö.wx¨8.

�A'(���RTÓ"W,-Ò��78úV*+, ç��4p.Ü�@ô��©ª

�;<, 3|§Ü�0?£�«����¬Ë­.

�¼��'( TIMS-U ®Ä���m�	
�BC, �­.�A 163 ka X�'(���

�&®¯°, ��ÉÊ( �wÈÉÊ)§�ÈÀÉÊ¤¥�À�6789�(¢��â�.�

?�?@, 6789�\?��� 129.28E1.1 ka BP. 6789���?@, $.¨0á�m

0L�����, O¦ç�±²5678?�³´:��³´�Ï���Ñ*Ó"µ@.�

F�¶.
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