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1 ��������	

]^¶·��Y�¸¹]º

»¼½¾¿[ÀyÁÂ^]J½

^¿[Ã , ÄÁÂ^]��ÅÆ -

Ç�CÈÉÊË^�Ì 50 km. Í

����	ÎÏÐÑ)Ò, >]^

ÁÂÓÔ�Õ+ÖÕ×ØÙ�. �

 ÚÛÜL�Ì 1 km +ÝÞÊË

Wß©\[ÅÆàá��Dâã

Þä+åæ�ç, èh4éê�ë

ìíâãÞä#{y­ÞäMá

Åîïäðñòóô. wâãÞä

õ�)o©��+ö÷øùúû

(�, Lundbladispora)yüûøùý

þ (Cycadopites, Tubermonocolpites,

Taeniaesporites)[8], f�Q9�ç����B45�-. 2Ñ, âãÞä+�6L�	
��F

��y
�fI . 3
������»��w ÚÛ¼½q¿+ÝÞÊË (37.67°N,

111.93°E)F����ÊË(37.65°N, 111.94°E)y¾�³� �(37.53°N, 111.98°E)3�ÊË{�

ZB 18X�<�(� 1), �� 
��!"QJ�# 193�, e©�#�3�$%QJ.
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f&Q<=[+I'�6(ù, )X�<�[V�BP�**<=@A�+,-.x/

+01+
�. �+,-.x/+(2 K-T!")�3�456<=[I'7�(ù+89.x,

©:�7v�+,;<���6(ù+=÷, >?�4@Aë�BCI'�6(ùwDEO

F[+/+01. K-T!">w KLY-3sGHI{_�+, ×TJ.K,f 10�/min, �LDE

.xf 700�. fBMN<=wDEOF[+O+P3, ñXDEyQROFdwSTUV[

@A.

**<=+ K-T!"4Hf Ay Bq=÷W(� 2): A÷<=+01>DE!"#QR!

"Ù²4X(� 2(a)), *YwDEOF[Z[\©]�6(ù��, B ÷<=�+,-.x+

/+(� 2(b))*ofQR!"L�DE!", *Yw^.à 700�+DEOF[©]+�+,

L+(ù��. gP�Ë, _¤>÷W A�> B, ab+��01>�+,w 540~560/585���

`Káa, ¢�abKx/�cc, dí 680�efgí�hi, pP���*Y�j(yk

j(><=�+,+I';<l.
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(a) A ��; (b) B ��

3 ������

m-{n�Å�Õo�'�p]^¶·��ÝÞ� 3�ÊË+ 18X�� 186�
��Q

J<=@ABCDEéq. rÃ<=+st>w[0uÕv�§#�wùÓ
�e
��×

T^ 2G-755R�Åxy�ªz{{�+. CDEE��3 MMTD60E�|, EE�+.x�

}wb.&f 50~100�, L.�}f 10�, �ªzyEE�|d~�w[�h� 200 nT+�

��"�[. E�o�+HK��3IJ�HK�[9]�;�+��[10]��t<=+G��J

����, ¢��L��ftY@Acd[11, 12]����<�+cdG��J, ���'��

�cd�J@A FisherD�[11], �����G�äH+cd�J.

CDE�o�*Y, �Bw 100~200��(+��G�h, <=[I'��qäG��H

(� 3). 18X�<�[© 16X�<�(186�E�<=[+ 97�)wEE�.x 250~500���H

�WP[.ä�. pP[.ä�ftP�6, w�Ó�Èá+cd�Jf D = 9.6°, I = 50.8°, k =

53.8, α 95 = 5.1°. pPH�w 99%Z� cá� McElhinny[13](kg/ks = 5.785 > F(30, 30) = 2.38,

99%Z� cá+��i)y McFadden[14](�½��(ξ 2 = 2.384, �½���ξ 2 = 13.364, N =

16 & 99%Z� cá+��if 6.516)���STo�, ?9'�+
���YZ(80.0°N,

237.0°E, dp/dm = 4.6°/0.9°)w 95%Z� ¡õ#����[F¢£$	�YZ[7]P¤, *Y9

¥4�>¦]§+;�+H�. L.H�2ÑwEE�.x 500~680�� 630~680���¨H

�W�(� 3), 9[©ª<=+L.H�3Ñ«+IJ�HK�[10]¥¬�Q, ­43;�+�

���. ��� TL09y TL20®�H�WpPL.H�h, �� TL12+L.H�#9¯+[

.H��÷°(Í��_RQ+[.H�4H�W), ±²94�®{ré�³[.H�+´

µ. �&, �� TL21+cd�J�3�©@L�¶x(α 95 = 17.8°), ?Y��¶�9¯��c

d�J(� 4). p 2X��·>®¸D��+D�cd. ¹�, ]^¶·�� 18X�<�[, �

2 X®H�WRQ01L.H�+��M 2 X©ºHÓ`¨»�+�<�h, � 14 X�<�

(8X�<�f��6, 6Xf��6)56WP¤6@¼+L.01H�. �½��(�+cd

�JHv Dg = 317.3°, Ig = 12.3°, kg = 17.9, α 95 = 9.7°y Ds = 319.8°, Is = 33.8°, ks = 62.0, α 95 =

5.1°(* 1y� 4). pPH�w 99%Z� cá2OB McElhinny[13](ks/kg = 3.464 > F(26, 26) =

2.55, 99%Z� cá+��i)y McFadden[14](�½��(ξ 2 = 11.181, �½���ξ 2 =
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0.691, N = 14& 99%Z� cá+��if 6.087)��ST. �3 McFaddeny McElhinnyH

÷½�ST[15]*YpPL.01H�2OB C¾½�ST(γ 0 = 4.8°h�95%Z� cá+�¿

� 3 �������	
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������

(b), (c)�(a), (d)�������	
���
�����������	���������,

�� �!� ����"#�$%&'

� 4 �������������� !"#�$%&'(�

(a) �()*�+; (b) �()*�,. �� �!� ����-�./0&'; 123��4#567
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� 1 ����)*+,��-���./0
123 a)

9:;< 9=;<
>? R/N n/n0 	
@A/B

Dg/° Ig/° Ds/° Is/°
k α95 λp/° Φ p/°

TL05 6/0 6/9 530~680 148.7 −1.8 140.9 −39.3 19.9 15.4 53.1 8.5
TL06 0/2 2/12 580~670 316.8 2.7 306.2 38.4 − − 41.3 18.6
TL07 3/0 3/10 550~690 157.7 0.3 152.8 −37.0 69.3 14.9 61.0 353.7
TL08 0/5 5/12 580~680 340.2 4.3 334.1 35.5 24.1 18.0 61.2 350.5
TL09 0/12 CD�	��

TL10 8/0 8/12 550~690 144.5 13.8 140.2 −23.9 52.9 7.7 46.5 357.3
TL11 0/5 5/12 630~690 336.0 3.6 329.8 41.2 44.6 11.6 60.7 2.1

TL12b) 1/10 11/13 550~680 348.8 17.5 338.2 58.8 28.9 8.6 72.9 35.0
TL13 0/9 9/9 590~680 299.4 32.7 313.7 44.1 35.4 8.8 49.3 18.9
TL14 0/7 7/9 620~660 311.7 15.9 320.5 24.1 80.4 6.8 46.8 357.1
TL15 0/8 8/9 630~680 304.6 26.2 317.4 34.2 30.8 10.1 48.4 7.0
TL16 0/7 7/8 500~680 311.6 23.3 322.3 32.7 16.7 15.2 51.6 1.4
TL17 0/8 8/9 500~680 298.5 19.8 306.3 32.1 29.2 10.4 39.1 13.9
TL18 5/0 5/12 560~680 140.9 −11.0 144.6 −21.0 42.4 11.9 48.6 351.3
TL19 2/1 3/12 500~680 123.4 −13.5 126.7 −26.8 87.8 15.5 37.5 10.4
TL20 0/10 CD�	��

TL21b) 4/0 4/8 530~680 117.3 −2.4 118.3 −14.8 27.5 17.8 26.9 10.2
TL22 3/0 3/8 500~660 121.3 −25.8 142.2 −37.6 142.2 12.2 53.5 6.0

0/8 315.4 16.6 18.5 13.2
318.8 35.7 63.0 7.0

6/0 139.8 −6.6 17.3 16.6
141.0 −31.3 57.6 8.9

14/18 317.3 12.3 17.9 9.7
319.8 33.8 62.0 5.1

#5

69.0 4.8 50.3 4.8
a) �E R/N, F/���GHIJ>?I; n/n0, KLMN�GHIJ>?I/���4GHIJ>?I; k�α 95, Fisher

MNO
KI� 95% P/Q2; Dg/Ig� Ds/Is���9:;<�9=;<.��R2��(2. λp/Φp���9=;<.S

T9���U
�V


b) WKLX,MN#5�>?, YZ[\]^

��γc = 10.5°).

4 �����

������	
���
�������, ����	����������
��

�, ������������ . !"���#$	����%&'() McElhinny[13]


McFadden[14]*+,-. McFadden 
 McElhinny[15]%/01,-, ������%&2*+

345	��; 6789����%&:;<	=>�?(50.6°N, 3.1°E, A95 = 4.8°)�@AB

CDE>FGHIJKL	=>�MN?OP[7]. Q��Q7����%&RST2UV4

5WX#$	YZ��.

[3:\, 3]^;DE>FGHIJ_`aUbc)d&	=>�e
��>feg

h[1~6]1~4). ijklm>n:#$	GHIJ=>�?opqrs[7]tuv	 6 wGHIJ=

>�?OP[1,2,4,5]1)xyz, {|SK}~i��gh:$GHIJ=>�?��x;C3]

������>#$	GHIJ=>���, �2x;C3]�jk��s>#$	�WX=

>����@�v7�	!"��(�5). [�K��������	x;��L��,  \!

1) � 981��� 1

2) � 981��� 2

3) � 981��� 3

4) � 981��� 4
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"��789��jklm>nGH

IJ�¡x;C�����>Q7D

E>n¢£�	����¤}Z)

11.4°¥5.7°	¦§¨1, ©ª}Z�@

	«E¬x;��(2.0°¥5.4°); 67

89�ST­®¯jklm>n°G

HIJ�¡x;Cjk��s>}Z

)z�@	«E¬x;O± (5.1°¥

4.3°)
¨1��(5.5°¥4.1°). @², °

DE>F³§�������GHI

J¡´°	�@	«E¬x;��µ

��¶·¸¹º>»¼½ . ²© , >

¾=¿ÀÁÂÃÄÅÁo�Æ� 3 d

��ÇlÈ§O	DEsÉÊË§F

 , ° 3d��Ç	xÌÍÎÏ, �¤

°ÉZÐ�Ñe Ò }Z)Ód


Ô , Õ})dÖ×UØÙ�s7!Ú

Ód	>»ÛÜ , ©ÝÞß>nàZ

)@á	¦§¨1��[16~18]
���â8¬.ãj-äå�>æç8¬	�@è1. éê, �ë

��:ì�v	jklm>nx;C�����>°GHIJ�¡}Z) 11.4°¥5.7°	x;

¨12ST	. Ûí , Í�jko�����>îd����%�	ïVUVðñò[19], ó

¬ô õö«E¬, ÷ñ3æm!øHI!>f, Eù�~�7!ÚõúcûÚ	üýñf. H

IþKL�>n>���õ�Å����	�Kêdñò�
�[19]. 6789, °�
>n

Ë«�	lmdñò, ÉZÐWX�~�K��Â��7����
�	��ñò, �ZÐK

L�°Ù�[19]. iêS�, jklm>nGHIJ�¡x;C£�	�����>}Z)7

�&	x;¨1��SToQî�dñòÉÂ�ZÐ	��Ù�A�.

6789 , i��oDE>F� IJø�HIJ=>�!?±"â	;ySK}~ ,

QX���oDE>F��¤Az#	x;��[20,21]. �W, k$%>n° 220~210 Ma��

��	UØÙ�, .dBj>n Sm/Nd
 U/Pb&'� 235~205 Ma, Ar/Ar&'� 228~205 Ma

	()V*+�,-.U	v/[22~24], �����oDE>FGHIJW°Ë§^}Z;0.

²©, ipqrs[7]tuv	 6w%BL1jk
�����>	GHIJ=>�?	Å�?

OP(55.6°N, 353.4°E, A95 = 4.5°)o��>FGHIJ=>�?OP[25]x;y, SK}~°2

Ë§(36°N, 119°E), î>F���´°7�&	«E¬x;��(6.9°¥5.2°)
@á	¨1�

�(76.7°¥5.4°). [�¤�Îpqrs[8]tuv	 3 wL1�����>	GHIJ=>�?

	Å�?OP(60.2°N, 353.6°E, A95 = 4.7°)Í�DEGHIJ	?OP, 2����DEo�

�î>F°GHIJ^34;0, �´°�@	«E¬x;��(F = 3.5°¥5.3°)[25]. éê, 5

67¬C8<ÎL1�����>Q7DE>F¢£�����	=>���L9�DE>

� 5 �������	
���
�������

��(��)�	
��
������(�����)��������

��� !"�#�$%; &'(��)*+�,-; [1]~[6]./0;

1)~4)� 981���



1 � 10� 	
��: 
��������������: ����� !"# 987

FGHIJ=>�MN?OP, ©jk���>s>n	=>���[1,2]1)o�����>�

WX=>�����	��, RSTo_fÉ	äå,í:;	�7<=�sA�, �>�

�­?. @², Q7AB�ACCb7DEFgh.
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