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01�23
	���	��	�	���	�� �	!���	"��#	!$�#%�&�'	($	)'�#	!*$�$	�+,�-	.�/0	!�1�2	"34�#	��	���	" �	5�+���	�+,�-	��	6�+#	��7	"-$�,	8� �9	"����'	: ��	;�-%��
	;�%<	"-	���	�� �	�	���	"��#	5�=	">	?�(	@%4�	5��	�-	A%�+#	5�=	� B�	�C$	DE�+B=	�#%-	FG$%�	E	�	A  , B, D	5�=	:H-	"-	I%-�#	�+J -	"'	��$	*��#	�
 Bergaueria hemispherica,  Bergaueria isp., Cochlichnus isp., Granularia isp., Halopoa imbricate, Helminthoida crassa,	
�#�0	"'	EK$	LE0	M1N	"+B2�-
 Helminthopsis abeli, Imponoglyphus torquendus, Neonereites multiserialis, Paleodictyon latum, Paleodictyon cf. majus, Paleodictyon nodosum,

 Palaeophycus alternatus, Palaeophycus sulcatus, Phycodes templus, Phycodes isp., Planolites annularius, Planolites beverleyensis, Protovirgularia

 longespicata, Squamodictyon isp., Strobilorhaphe isp., Thalassinoides isp., Taphrhelminthopsis recta, Taphrhelminthopsis convolute, Treptichnus

	DEK$	O B3�	�-�P	L���	:0	��	Q� B�	�C$	"R%/S#	"��	�-	�	E�+B=	T+ U�K	Q� B��C$		L��B,�	5$	"�V�	�	5$	"�V�	WQ0X,	��C9	�+J -	�=	� B�	�C$	?$	DE�0�-	Q#	pollardi

	DEK$	LEK�#	QP�-	Q+B(	5�=	� G�Y�	�C$	!"+109	5�=	*��2	($	T�	Q��	;�-%��	5��	�-	"'	5�%Z	"-	DEK$	LE0	��S$		(post event)	"C��N	($	T�	5�=	L���	��	�=	� B�	�C$	?$
	L��B,�	"-	[�Y+#	"'	LE0	���	5�=	� B�	�C$	\��$		�-		A%/S#	��	D��$	"+��	:$X�$	.%�]#	*^ B'$	�	\�+��	��	Q$�_	�$%#	*�%-	>�-	`�&�=	(��	�C$	*$�%K�2	� G�Y�

	DEK$	LE0	"+JaK	(Abyssal)	Q-%��	"b%N	c�d	e ]#	f	��	"YG�4#	��%#	;�-%��	!E�+B=	T+ U�K	Q� B�	�C$

D*$�$	5�+,�-	.�/0	!�1�2	!"����'	!QJ ��	L��B,�	!Q#%K%B'��%�g$		4
$�05�6�1���
E-mail: abbasi@znu.ac.ir																																																																																																																																																																Q��hR	"G$�iK	�������	
����	*

���1���7)
	Q� B�	��C9	($	5$	"R%/S#	�-	*����0	"���	!65d%G%�g$7	F���0	�C$	j�=	Q���-	��
	5�=	L���	*$�$EK�2	Q+B(	5�=	� G�Y�	�<�N	"'	EK�$�	��'	�	��	(Trace Fossils)

	�� 	E�K$%�	Q# 	 	"' 	QR%�+# 	;�-%�� 	"R%/S# 	? - 	�� 	D��$ 	Q���0	? #( 	"+0��
	5$�-	5�+a-	e$�0	;�-%��	($	Q,�-	!E�0�-	LE0	"+JaK	k�+H#	Q-%��	5�=	e ]#
	A%K	5�=	"+JaK	"-	*$%�	Q#	*� #	?$	��	"'	EK�$�	$�	�=	� B�	A%K	?$	5�$Ea&K	�	M1N
	"- 	QJ=�^� 	@�Z 	5$�2$ 	�<�N 	"' 	:=�^� 	?$ 	�� 	D�%/K 	L��0$ 	(Flysch) 	: ��
	�&J=�^�	!��$	�lm��	L��/0	"-	*�SK(	L�&JK$�	QJ=�^�	�K��Y#	��	LE ��	)%i�
	5��9	n/2	(Trace fossils)	� B�	�C$	5�=	"K%/K	5�$�&#�K	�	Q����0	�-	��	E0%'	Q#
	*$�$ 	5�+,�- 	.�/0 	" N�K 	65d%G%�g$7Q���0�C$ 	;�RoZ$ 	!;�-%�� 	?$ 	($ 	LE0
	"- 	"2%�	�- 	$� 	�=	� B�	�C$ 	($ 	f	�=	Q4 ]#	Q�E�'$�� 	� Yb�	�	E=�	:$X�$ 	$�

	DE�/K	Q��Y#	(ichno-assemblages)	Q� B�	�C$	5�=	"R%/S#

8�����96��7:
	D��$	�=	� B�	�C$	Q����0	�	5(��	L��#9	!5��9	n/2	;� �/R	�#�0	�b�N	:=�^�
	!�%/K	L��1+�$	���	" �	"-	�1�2	L��2	($	*$%�	Q#	F���-	��%#	��-	"-	Q��+��	5$�-
	�]#	"-	��J-9	Q=$�	"�	($	���	" �		"- 	*E ��	($	: �		!�+#%� '	��	��EN	($	T�
	�	L��	5�+,�-	.�	��	F���-	��%#	QG$%�	DE ��	O =$%,	"-$�,	8� �9	5�h(	��J-9
	� 	$E+-$ 	?  Y� 	($ 	T� 	Q$�]<	;� �/R 	�� 	D6��g07 	��$ 	nP$� 	��J-9 	5��-�� 	��
	D����	�$�P	Q���-	��%#	*9	">	"-	">	!QJ'	�+#	���	($	�pK	��%#	��-	5�a+K$
	Q-%��	5�=	�,��	!;�-%��	Q+��-	�	Q���0	���	5�=	L�$�	�#�0	(� K	��%#	;�RoZ$
	��	: �	"'	QG�E2	��	"���	*��2	�a2	!Q+B(	�	(non-biogenic)	5�$(	�B(	� _
	�C$ 	� 	;�-%�� 	($ 	5�$��-	"K%/K 	;�%<	�� 	DEKE0 	5�$��-	�0$��� 	�%- 	LE0 	L��#9
	L($EK$	!�g0	*%q	Q��RoZ$	DE0	rHJ#	Q���0	"� q	��-	��	�=	"K%/K	�]#	!�=	� B�
	�	5E�-�+�9	?+0$EK	�	?+0$�	!5E�-	">	@%4�	"-	�hBK	Q�E0	M1N	A%K	!��Y-$	�

	DE#9	���	"-	�=	� B�	�C$	5��	($	(� K	��%#	5�=	L�$�	���	�	L�$%�

�01��8�����*�
������3�9���7;
	"+JaK		A%K	��	!\�$	5(�#	"K�,���	Q-%�2	" 0�N	��	�	���	" �	��	�1�2	�<��	EN	��
	�&E/=	�-	"�B�	(�#	�-	"'	?�%U$	?�	"-	5�&�	�	? B�	"����'	?�	"-	Qg	!QJ ��
	(�#	DEK�$�	�&E/=	�- 	Qg�XK	5$	L��B,�	�=�h0	"'	EK�$�	*%/�,�	!EK$	\�/�	��
	�-	? B�9	W? #��-	�$�	? G%+ -��$	f=9	���	�-	Q>�-	"����'	: ��	;�-%��	?�(
	X K 	�$��K�gK��%�%-%��	5�=	f=9	���	�	*��#	�- 	Q>�-	(�#	�	�$�	"�$(	Q&+�% ��K
	�XK��-	���	" �	�+,�-	�	8%�2	��	"'	"����'	: ��	EN$�	D��$	�$�	"�$(	Q&+�% ��K
	s �	� 0	�	���	"��#	QG$%�	($	?�(	EN$�	D��$	LE0	O B3�	EN$�	��	"-	�	��$�
	EN$� 	� 	��$ 	�%,	*��� 	�� 	Q$�#%�&�' 	EN$� 	f	5$�$� 	� 	"+�� 	) '�� 	: ��
	D��$	LE0	� gJ�	*��#	�	� 0	!���	�� �	!Q+$�g #	f=9	���	QG$%�	($	Q>�-
	: ��	�-	5��(	5E�K�/=	L��B,�	�pK	($	"����'	: ��	EN$�	E0	"+1�	"'	�%Z	*�/=
	Q���0	� B�	5�=	Q���-	"��	�-	LE/R	�%Z	"-	�&Eg	($	�aK9	f g1�	�	��$�	?�%U$
	?�	�	? +J�+��#	�� 	? K%+K��	?�(	5�=	:H-	?�	�%2%#	5�=	� B���g #	D��$
	� 	QaG$EhR7 	E�=�	Q# 	*�JK 	�=	"+JaK 	?$ 	5$�- 	$� 	? +J�+��# 	?� 	Q>�- 	5�=	:H-
	�+#	��	j$�h+�	"-	F���-	��%#	Q���0	"� q	��-	D6���l	!%����a#	�	����	!Q� BN
	"P��	��	Ku

f	EN$�	.��Y#	���	" �	"P��	��	Ku
f1	EN$�7	"����'	: ��	5�=EN$�	��

	��%#	QG$%�	?$	?�(	(�#	D6�	�g07	��$�	�$�P	(Ku
c)	"����'	5$�#%�&�'	�	6�1�2

	;�-%��	�(	��	�$�	"�$(	Q&+�% ��K	*9	Q>�-	(�#	�	��$�	"#$�$	? ��	�/�	"-	F���-
	Qg=9 	5�=	���	"��# 	Op�# 	8���� 	�#�0 	Q���0	��� 	�pK 	($ 	� 	��$ 	5�K��$%'
	�	� 0	�	?0��	5$	L%aP	*%/�,�	�-	�	5�+B'�,	��	Xh�	�K�	"-	"K$�	X�	��	e�%+#
	Q,�-	D��$	� V+#	�+#	Q+K��	��	�� 	��	? - 	�=	">	j$�h+�	DE0�-	Q#	?0��	Xh�	*��#
	;�3hZ	5E�-	">	@%4�	DE�+B=	QK��#	t(�K	5�=	">	*� #	5$�$�	�h+�	5�=	">	($
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������� ��!����������
"#��$%&'������!�(���)���*�)������+�,�"-�.��/��� �0�1��-��2�

	@%4�	��	A%�+# 	�� B- 	5�=	� B��C$ 	5$�$�	�	E+/#	�	c�<	: - 	�	O'	Q&��	"��#
	QK(� 	)G�P 	*%q 	Q-%�� 	5�=	�,�� 	�=	"> 	($ 	Q,�- 	�� 	DE�+B= 	5E�-	"> 	?�(
	D�%0	Q#	LE�	(�������	�)	QK��2	)G�P	!(groove cast)	5�� 0	)G�P	!(load cast)

	"> 	�� 	X K 	QG$%� 	?$ 	QK� # 	5�=	:H- 	�� 	� 	��$ 	$�#%�&�' 	f 	�- 	QG$%� 	A��0
	�%2� 	Qg=9 	*�/ � 	�- 	(granule-pebble) 	Q&� 	�� 	Q�0 	5$	LX #9E�q 	5$�#%�&�'
	:H- 	"- 	$� 	Q$�#%�&�'	">	*$%�	Q# 	Q���0	8%��	j�=	F���- 	�pK 	"43K 	($ 	D��$�
	��	B	5�=	:H-	"-	$�	*��#	�	���	"��#	8����	Q�Y	5EY-	5�=	:H-	�	�#%-	QG$%�	A
	�-	"'	;�-%��	?$	��	"���	*��2	�a2	D�$�	�hBK	"+109	;�K��2	($	�<�N	E
	E0	L�$�	r HJ�	5�� 0	�	QK��2	5�=	)G�P	*%q	Q-%��	5�=	�,��	�%2�	\��$
	E��	Q#	�pK	"-	�	��$	W	�	
������
���	5�=	�a2	�#�0	QK$�$��	) ���	"-
	5���,	8%�2	�	5�+,�-	.�/0	QN$%K	��	�+J -	;�-%��	uJ�#	�	���d	O'	5�=	:H-
	D��$	D	�	�����	5�=	:H-	"-	I%-�#	LE0	���	5�=	� B�	�C$	"R%/S#		D��$	L�%-


$�%�&!��'��<�=#��7>
	"K%� 	�C$ 	�� 	�#�0 	(ichnogenous) 	T�2 	�C$ 	�� 	"YG�4# 	��%# 	5�=	"> 	��
	"- 	�pK 	DO($���	Q# 	�aK9 	@�0 	"- 	�( 	�� 	"' 	EKE0 	L�$� 	r HJ� 	(ichnospeices)

	5>�- 	OSN	? �v/= 	� 	LE0	L�$� 	r HJ� 	5�=	"K%� 	�C$ 	� 	�=	T�2	�C$ 	��( 	�$EY�
	5�=	w]-	($	!�=	"K%�	�	�=	T�2	�C$	($	f	�=	f ��/+B �	w]-	"-	I%-�#	)G�4#
	f ��/+B �	�+J -	"YG�4#	5$�-	�%0	Q#	��a�J �	�	LE0	5�$��%,	f ��/+B �	�i1#
	Q��hR 	"- 	�=	"K%��C$ 	� 	�=	T�2	�C$ 	*$�&J=�^� 	"- 	I%-�# 	n-��# 	���a� 	? �v/=	�

	D�%0	"Y2$�#	6����7
	"- 	� 	��mm 	 	�4P 	L($EK$ 	"- 	LE0 	��� 	"K%/K 	f 	:  Bergaueria hemispherica

	LE0	M1N	5E�-	">	?�(	x4�	��	"+B2�-	;�%<	"-	�	��$	��mm 	Q&+B2�-
	� B�	�C$	($	QJH-	��	"'	E�q	�=	��$	c�<	L�$%�	�-	�g0	Q�%�	�#�'	�%Z	"-	D��$
	*�-X #	;�-%��	"-�J#	� B�	�C$	LE��'	��	;�-%��	T�2	D�%0	Q#	LE�	Q�=	5�$%/=�K
	Q�^�	��	D��$		Planolites annularius	E�K�#	k�+H#	5�=	� B�	�C$	�-	L$�/=	D��$
	Q2��,	x4�	LE0	���	"K%/K	��	D��$	c�<	*9	x4�	"'	��$	LE#9	� B�	�C$	?$
	?$	E��	Q#	�pK	"-	D��$�	�%2�	5�$%/=�K	� B�	�C$	($	QJH-	��	�	�%0	Q#	LE�	c�<
	�C$	"'	��$	�&�	� B�	�C$	f	nP$�	��	�	E0�-	�&�	5�%K�2	� G�Y�	($	Q0�K	:H-

D��$	L�$�	�$�P	� Cu�	�]�	$�	Bergaueria hemispherica

	*�+BaG 	? �����' 	QK�+]� 	? +J�+��# 	W? K�y#�' 	;�-%�� 	�� 	"K%� 	?$ 	($
	�	Q+N$�+�$	� G�Y�	�C$ 	"-	� B�	�C$ 	?$	D��$	LE0	��$X�	(��	�����	��������)

D(��������!	�������) �%0	Q#	L�$�	�hBK	Q���	5�=	[�30	5��1N
	��� 	QG$%� 	QK� # 	:H-	��	*9	($ 	"K%/K 	f	"'	� B� 	�C$ 	?$ 	:Bergaueria isp.

	QK��#	���	"��#	">	f	?�(	x4�	��	"+B2�-	5Eh��	�g0	"-	: -	�	O'	!E0
	EP�� 	�	�$%/=�K 	6Q&+B2�-	5>�-7	5$	LER�P	:H-	D��$	LE0	M1N	L� � 	5�+B'�,
	?�(	:H-7	Q>�-	:H-	($	��	fq%'	*9	�4P	.�N	? R	��	�	��$	5X'�#	5�%�
	5E�-�+�9	j$�$� 	�C$ 	L�$%� 	D��$ 	�+#	Q� # 	��	�� 	� 	? - 	�4P 	?$ 	D��$ 	6Q&+B2�-
	xb$��K	QG�	EK%0	Q#	LE�	X K	5�&�	"+B2�-	��C9	�C$	?$	L$�/=	D��$	c�<	�	L�%hK
	M1N	A%K 	�	"+B2�- 	Q�'	�H�	?+0$�	?$�-��- 	DE�+B=	E- 	Q�E0	M1N	�- 	�	L�%-
	?$	��R	"-	QG�	E�'	Q#	rHJ#	Bergaueria	� B�	�C$	"-	$�	"K%/K	?$	[�Y�	Q�E0
	�$%/=�K 	� B�	�C$ 	($ 	:H-	?$ 	�	"+0$EK 	�%2�	*9	��	5X'�#	5$	LER�P	5�%�	"'
	Q��Y# 	T�2 	EN 	�� 	"K%/K 	?$ 	$�G 	D�(��	Q# 	?g/#�K 	$� 	*9 	"K%� 	`�K 	?  Y� 	!��$

D(��������!���)	�%0	Q#
	��	"+B2�-	;�%<	"-	"'	��$	5�$�	z%#	�	Q�%� �	Q0X,	��C9	:Cochlichnus isp.

	��	��$	?g/#	DEK$	LE0	M1N	�0��	"K$�	��	e�%+#	���	"��#	5�=	">	?�(	x4�
	DE�/K	�  V�	�C$	f	.%Z	��	�g0	Q�%� �	�'�N	"�#$�	�	z%#	.%Z	�=	"K%/K	($	Q,�-
	e�%+#	�%Z	"-	�aK9	�4P	D��$	5�� 0	I%4,	($	5��C9	5$�$�	�=	�C$	($	Q,�-	x4�
	��	Protovirgularia	T�2	�C$	5�=	"K%/K	($	Q,�-		!�=	"K%/K	? -	��	D��$	�+#	Q� #	����
	E�=�	Q#	*�JK	Cochlichnus	T�2	�C$	"-�J#	Q�%� �	{o#�'	5�=	:/,	�=	">	($	Q,�-
D(��������!��")	�,��0	(�-	O=	($	$�	�aK9	*$%�	Q#	�aK9	5��	�-	�$�,	��C9	�%2�	�-	QG�
	?�( 	x4�	�� 	"+B2�- 	;�%<	"- 	��( 	�$EY� 	"- 	T�2�C$ 	?$ 	:Granularia isp.

	"- 	Q-�YJK$ 	!O 3+B# 	� 	($�� 	5$	"G%G 	5�=	5��1N 	�#�0 	� 	��$ 	LE0 	M1N 	5E�-	">
	��	D��$	t(�K	5E�-�+�9	f	5$�$�	�	L��N	"�$(	�-	*E0	5$	",�0	"�	�	��	�g0
	LE��'	��	;�-%��	T�2	DE0�-	`�%�	�	Q&+B2�-	�-	L$�/=	��$	?g/#	;�-�YJK$	�]#
	��$	?g/#	QG�	��$	*�-X #	���	;�-%��	�-	T�S/=	Q���0	8%��	�pK	($	�=	"G%G
	��	�	�-�C	5��1N	.%Z	��	�=	"G%G	j$�h+�	DE0�-	X K	��	�0��	"K$�	�=	"K%/K	Q,�-	��
	?g/#	k�+H#	�	A%�+#	5�=	� B�	�C$	�-	Q=$�/=	"-	"2%�	�-	D��$	�+#	Q� #	�	��EN
	!�%2�	?$	�-	DE0�-	LE0	��S$	Q����(	I��H#	f	k�+H#	5�=	:H-	��	��$
			D(��������!	�����#)	E=�	Q#	*�JK	$�	Q-%��	"b%N	c�d	5�=	e ]#	�+J -	� B�	�C$		?$
	?�( 	x4� 	�� 	"+B2�- 	;�%< 	"- 	LE0 	M1N 	� B� 	�C$ 	:  Halopoa imbricate

	� B� 	�C$ 	x4�	DE0�-	Q# 	"K$� 	e�%+# 	Q&��	"��# 	"> 	f	6.� �g$%y =7 	5E�-	">
	($ 	Q0�K 	� 	Op�#�K 	� B� 	�C$ 	" 0�N 	"' 	5�%Z 	"- 	��$ 	t��q 	� 	? q 	($ 	LE 0%�
	Palaeophycus	� B�	�C$	($	� B�	�C$	?$	D��$	LE��'	��S$	�%K�2	��'	�	E�'	��g�/R
	5�=	�$�,	��C9	�%hK	�-	�	��$	X�/+#	�%K�2	e�%�	*E0	��	�	L�$%�	?+0$EK	�Z�,	"-

D(��������!��$)	��$�	|��	P. sulcatus	� B�	�C$	�-	�%,	x4�	��	(striation)	QG%Z
	"+B2�-	5�EK}#	5��1N	�C$	;�%<	"-	LE0	���	"K%/K	f	:Helminthoida crassa

	5($%#	�=�EK}#	DEK$	LE /,	{o#�'	5�=�EK}#	5�a+K$	"'	��$	5E�-	">	?�(	x4�	��
	��	? -	j�=�EK}#	5E��-	!�+#	Q� #	�	5��1N	�4P	DEK�$�	5$	LE J'	�G�N	�	L�%-	O=
	�=	5��1N	���	e�%� 	�C$ 	?$ 	D��$ 	�+#	Q� # 	� 	��EN	�aK9 	~�R	�	�+#	Q� # 	��	��
	Q=��%' 	5E��- 	�C$ 	E��	Q# 	�pK 	"- 	!�C$ 	($ 	QJH- 	�� 	D��$ 	"+��� 	�$�P 	� Cu� 	�]�
	D��$	*�-X #	���	;�-%��	T�2	O=	LE��'	��	;�-%��	�	c�<	5��1N	x4�	D��$�
	\��$�- 	$E U%+� /�= 	T�2 	�C$ 	*$�$�� 	� 	Q�<$ 	"K%� 	"� 	Q����0 	�%0	Q# 	��9��
	"-	F���-	��%#	"K%/K	D���=	5��1N	Q�E /,	� Yb�	�	O'$��	!L($EK$	5�=	Q�^�
	�	��$�	�=�h0	(%	�&'���+������/0�)	*�+BaG	QJ ��	;�-%��	($	LE0	��$X�		"K%/K

	D(��������!��0)	E0	L�$�	r HJ�	H. crassa	"K%�	E0	*9	($	"'	Q1 <%�	�-
	� 	� � 	5�=	�X,	�C$ 	)G�P 	�g0	"- 	LE0 	��� 	"K%/K 	��� 	:Helminthopsis abeli

	� 	� � 	5$�$� 	DEK%0	Q# 	�=�� 	L��-�� 	� 	LE0 	%]# 	Q�=	:H- 	�� 	"' 	E�+B= 	�$�	O,
	�	c�<	�=	� B�	�C$	x4�	DE�+B=	�g0	Q�%� �	5��EN	��	�	��J�	�	(�-	5�=	O,
	L$�/=	!EKE0	���	�=	">	?�(	@%4�	��	"'	�=	"K%/K	?$	D��$	Q� X�	"K%��=	*�E-
	?$	Q�=	:H-	��	"'	5�%Z	"-	!E�+B=	rHJ#�K	�	O=	��	5�=	� B�	�C$	($	Q+0�hK$	�-
	D�B K 	���	*�g#$ 	Q+N$� 	"- 	�pK 	��%# 	��C9 	*��'	.�hK� 	� 	LE0	EE��K 	� 	%]#	��C9
	�=�h0	�	EK%0	Q#	�=��	Q�%� �	�g0	"-	Q�=	�/BP	��	Helminthopsis	5�=	"K%/K
	"'	�2	*9	($	QG�	DE�=�	Q#	*�JK	Cochlichnus	T�2�C$	"-	Q+H�	�pK	($	$�	Qg�XK
	Helminthopsis	� B�	�C$	"-	$�	*9	[�Y�	$�G	!��$	OpK		?$	EP��	�&�	5�=	�/BP	��
	QG�	E�+B K	Qh�$	�YK	�g0	"-	E�q�=	�	L�%-	(�-	�%2%#	5�=	O,	�	� �	DE�'	Q#	(�]#

D(������!	�2�/��$)	EK$	" h0	H. abeli	"K%�	"-	�'	��
	x4�	�� 	"+B2�- 	;�%<	"- 	LE0 	��� 	"K%/K 	�� 	:Imponoglyphus torquendus

	I��H#	��	�#�0	�=	"K%/K	($	Qg	DEKE0	���	">	�h+�	���	"��#	">	f	?�(
	OpK 	� 	"�<�� 	D��$ 	*�Bg 	�=	I��H# 	��Y-$ 	"' 	��$ 	LE=�J# 	�-�P 	%� 	�� 	%� 	���
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��

	:$�9	�&Eg	"-	�hBK	5��B#	5�=	"�<��	��	�	L�%-	Op�#	�=	I��H#	?$	5� �	�$�P
	�=	I��H# 	:$�9 	�� 	5�+/' 	OpK 	($ 	? J � 	"K%/K 	"- 	�hBK 	�&� 	"K%/K 	DEK$	"+��
	��S$ 	rP�K 	�%Z	"- 	�=	I��H#	($ 	Q,�- 	D��$	I��H#	"K 	�#�0	�	��$	�$��%,�-
	��	�C$	?$	D��$	*�Bg	LE=�J#	�-�P	.%Z	��	5��1N	Q�'	�4P	.�N	?$	�-	DEK$	LE0
	Gyrochort Heer, 1865	� B�	�C$	�-	��$	?g/#	"K%�	?$	L$�/=	5�=	� B�	�C$	? -
	*97	?+0$EK	Q%B �	�g0	�	QZ��H#	:$�9	*�%hK	O=	��	)h�	"-	QG�	�%0	L�h+0$
	D(�������!����)	�%0	Q#	X�/+#	*9	($	6�%0	Q#	LE�	Gyrochort	� B�	�C$	��	"'	"q

	"'	LE /,	(trail)	�X,	;�%<	"-	LE0	���	"K%/K	f	:Neonereites multiserialis

	5�=	Q&+B2�-	($	5$	"+0�	�#�0	�	��$	LE0	M1N	5E�-	">	?�(	x4�	��	"+B2�-
	�+#	Q� #	��	.%Z	"-	�	�+#	Q� #	l	Q0X,	�C$	?$	5��a�	D��$	k��	E�q	��	�EY+#	(knobs)

	L$�/=	"-	� B�	�C$	?$	D��$	�+#	Q� #	���	��	���	? -	�	� V+#	"+B2�-	5�=	"G%��	L($EK$	D��$
 Fucusopsis isp., Paleodictyon latum, Granularia isp., Gordia	*%q	Q�=	� B�	�C$
	D(��������!����)	��$	"+���	�$�P	X K	(��	�C$	*$�$EK�2	���	5��1N	� Cu�	�]�	�	��$	isp.

	@%4�	��	"'	��$	"0%�	:0	X�	"gh0	;�%<	"-	� B�	�C$	?$	:Paleodictyon latum

	LE0	L��+B�	��$	"K%�	?$	($	� B�	�C$	��	5$�$�	"'	"K%/K	"Y4P	f	�$%/=�K	�	c�<
	���	�=	"G%G	�4P	�	��$	� V+#	�+#	Q� #	O K	�	f	��	f	? -	�=	QY�b	E�q	L($EK$	D��$
	�1=	�	���	;�%<	"-	�	L�%hK	"0%�	:0	�=	QY�b	E�q	($	Q,�-	DE0	5� �	L($EK$	�+#	Q� #
D(��������!����)	��$	�+#	Q� #	f	($	�+/'	�	�B K	��(	�=	"G%G	Q&+B2�-	DE�+B=	QY�b
	"gh0 	�g0 	"- 	"K%� 	?$ 	($ 	LE0 	��� 	"K%/K 	�� 	:Paleodictyon cf. majus

	!��$� 	5�+J - 	��+B� 	"' 	�=	"K%/K 	($ 	Qg 	�� 	�%2� 	?$ 	�- 	DEK$	"0%� 	:0	Op�#
	"0%� 	��aq 	;�%< 	"- 	� 	LE0 	z��, 	Op�# 	�G�N 	($ 	�=	"0%� 	:0 	�=�2 	Q,�-
	�+#	Q� # 	�� 	"gh0 	�= 	e�%+# 	L($EK$ 	DE�+B= 	"0%� 	E�q 	Q+N 	� 	"0%� 	��� 	�
	f 	��EN 	5�4P 	?+0$� 	�- 	� B� 	�C$ 	?$ 	D��$ 	�+#	Q� # 	� 	�� 	� 	�=	"G%G 	L($EK$ 	�
	"G%G 	�4P 	?+0$� 	��R 	"- 	QG� 	��$ 	P. majus 		"K%� 	"-�J# 	!�=	"gh0 	�� 	�+#	Q� #
	($ 	D��$� 	;��1� 	LE0 	�� 	"K%� 	($ 	�=	"gh0 	($ 	Q,�- 	*�%- 	Op�#�K 	? �v/= 	� 	�+J -
	X K 	*$�g# 	"b%N 	�� 	*$�$ 	5���, 	8%�2 	QJ �� 	;�-%�� 	($ 	"K%� 	�C$ 	?$
D3���� ��� �!�� ��4 	(Crimes & McCall, 1995 	� 	����!Q��hR7 	��$ 	LE0 	��$X�
	"-	!��$	L$�/=	Phycodes isp.	� B�	�C$	�-	"'	"K%/K	?$	:Paleodictyon nodosum

	�=	"gh0	�,$�	�	�=	"G%G	QK� #	:H-	�	L�%-	O'$�+#	�	?a�	5�=	"G%G	($	"gh0	;�%<
	�G�N	�=	"gh0	($	Q,�-	D��$	�+#	Q� #	�	��	�	? -	�=	"G%G	�4P	D��$�	$�	5�+/'	5���
	�=	5��1N	I�h��$	"-	"2%�	�-	*9	L$�/=	Paleophycus isp.	� B�	�C$	DEK�$�	5$	LE J'
	�J'� 	EN$� 	QJ �� 	;�-%�� 	($ 	"K%� 	?$ 	D��$ 	LE0 	��S$ 	Paleodictyon 	($ 	T�
	Q��=�Z 	"34�# 	`%��a0 	EN$� 	� 	6���� 	!Q��hR7 	�a0 	f K 	"34�# 	?�% # 	?� 	"-
	($	�1�2	"K%/K	"'	��$	LE0	��$X�	X K	*$�g#	"b%N	(Crimes & McCall, 1995)

	D(��������!���")	��$	"-�J#	�aK9	�-	�=	"G%G	L($EK$	�	�g0	�pK
	��$ 	O 3+B# 	5$	"G%G 	5��1N 	�C$ 	�g0 	"- 	"K%/K 	?$ 	:Palaeophycus alternatus

	E�q 	�� 	f	5�=	"�<�� 	�� 	� 	��$� 	QG%Z 	� 	k��	I%4,	��C9 	�%,	x4�	�� 	"'
	5��1N 	.%Z 	�� 	Q'EK$ 	5��1N 	�4P 	DE=�	Q# 	*�JK 	Qb�R 	5%3�N 	��C9 	�+#	Q+K��
	[�Y� 	Palaeophycus alternatus 	"K%�	"- 	rHJ#	�%Z	"- 	"K%/K 	?$ 	DE�'	Q#	�  V�
	`�K	�-	?�% #	?�	"-	�J'�	EN$�	QJ ��	;�-%��	($	Q�=	� B�	�C$	? �q	"-�J#	D��$�
	"'	�0$�	"2%�	E�-	"+hG$	D6����	!Q��hR7	��$	LE0	��$X�	Fucusopsis annulata

	�a��	��$	?g/#	"'	"-�J#	5�=	� B�	�C$	�&�	�-	Palaeophycus	T�2�C$	? -	X�/�
	��	D��$	f #%K%B'��	w]-	��%#	(%�=	!E�0�-	LE0	Q��Y#	QX2	co+,$	��R	"-
	r HJ�	5$�-	Pemberton & Frey(1982)	e�%�	LE0	Q��Y#	j�=	Q�^�	.�N	�=

D(��������!����)	��$	"+��	��'	"-	"YG�4#	��%#	;�-%��	5�=	� B�	�C$

	��	LE /,	!O 3+B#	Op�#�K	�g0	5$	"G%G	5��1N	��C9	�#�0		:Palaeophycus sulcatus

	Op�#�K	QG%Z	5�=	�$�,	D��$	t(�K	�	k��	5E�-�+�9	�-	Q�%� �	�	5�EK}#	{o#�'
	"-	LE0	���	5�=	"K%/K	`�/�	D��$�	�%2�	� B�	�C$	x4�	��	LE v �	O=	��	�	f��-	�
	O'	�C$	.%Z	��	�=	5	��1N	�4P	DEK$	LE0	M1N	5E�-	">	?�(	x4�	��	"+B2�-	;�%<
	DEK$	L��'	�%1K	�&E/=	��	�	L�%/K	n4P	$�	�=	� B�	�C$	���	�	�&E/=	!��$	�-�C	: -	�
	5�=	�$�,	��C9	� Yb�	��	P. sulcatus	�	P. striatus	"K%��C$	��	? -	Q�<$	;��1�
	�+a- 	!Q�E0	M1N	� 1 ' 	�pK 	($ 	�=	"K%/K 	"' 	5��$%# 	�� 	Q�^� 	?$ 	D��$ 	QG%Z
	D(��������!	���#���$)	����	*��9	"K%��C$	��	*9	? -	r HJ�	�%0	Q#	)h�	!E�0�-
	"-	"'	��$	�=	5��1N	($	5$	"+��	�#�0	LE0	���	"K%/K	f	:Phycodes templus

	"+��	�	LE /,	;�%<	"-	$�S#	?$	($	�	E�+B=	�<�	(home base)	Q�<$	5$�S#	f
	L($EK$	DEK$	LE0	M1N	5E�-	">	?�(	x4�	��	"+B2�-	�G�N	"-	�	EK%0	Q#	(�-	Q���2
	�+#	Q� #	��	��EN	"-	Q�<$	5$�S#	�4P	�	�B K	*�Bg	5��1N	($	�<�N	5�=	"G%G
	:����	��R	"-	�C$	($	QJH-	DE��	Q#	�+#	Q� #	ml	"-	QR��	5�=	"G%G	:H-	�	E��	Q#
	�- 	QR��	5�=$�S#	I�h��$ 	D��$	�+#	Q� # 	��	"K%/K 	LE=�J#	�-�P 	.%Z	�	"+��	? - 	($
	"K%/K	�-	"-�J#	"K%/K	?$	D��$�	QJv �	5�=��	�	��$	QS�E�	�g0	"-	Q�<$	5$�S#
D3��������!���4�3<�=�>������?������//�4�	��$	Phycodes templus	"K%�	s��$���
	*9	($	"'	��$	�+#	Q� #	m	e�%+#	�4P	"-	Q�<$	5��1N	f	�#�0	:Phycodes isp.

	$E �	8�YJK$	*��3+#	�%Z	"-	{�h�3�	*9	5%�	��	�=	��	LE /,	�%Z	"-	"G%G	�1=	��	:0
	��	�=	��	"43K	f	($	�=	"G%G	?$	DEK$	L�$�	� B�	�C$	"-	$�	E�K�#	"K$���	�g0	�	EK$	L��'
	"G%G	.%Z	D��$�	"#$�$	*��v/=	Q�<$	"G%G	"'	QG�N	��	EK$	LE0	$E2	Q�<$	5��1N	($	c�Z
	($	Q,�-	8�YJK$	D��$	� V+#	�+#	Q� #	��	��	m	($	QR��	5�=	"G%G	.%Z	�	�+#	Q� #	��	Q�<$
	�	�$(9	;�-�YJK$	5�a+K$	D��$	? J �	QR��	5�=	"G%G	Q$E+-$	5�=	:H-	($	QR��	5�=	"G%G
	D(��������!���)	��$	L$�/=	Paleodictyon nodosum	� B�	�C$	�-	� B�	�C$	?$	D��$	���
	5$	"G%G 	Q3�$ 	5��1N 	�C$ 	;�%<	"- 	LE0 	��� 	"K%/K 	�� 	:Planolites annularius

	e�%+# 	�� 	X�	Q&��	"��# 	5�=	">	*���	�� 	5E�-	">	?�(	x4�	��	"'	EK$	�g0
	�	��	�	5�=	"�<��	�-	�g0	5$	"G%G	5�=�C$	?$	DEK$	LE0	M1N	">	�h+�	��	t(�K	"K$�
	�$%# 	D��$ 	�+#	Q� # 	l 	� 	�-�C 	�C$ 	.%Z	�� 	5��1N	�4P 	DE�+B= 	�$�	"3�N 	5�+#	Q� #
	5�=	� B�	�C$	?$	($	Q,�-	DEK$	*�-X #	���	"-�J#	Q���0	8%��	�pK	($	�=	�C$	LE��'	��
	� G�Y�	"-	.%/Y#	�%Z	"-	"'	E�+B=	�%,	.%Z	��	5$	"3�N	;�� X�	5$�$�	�g0	5$	"G%G
	nP$� 	�� 	E�=�	Q# 	�hBK 	�g0 	Q#�' 	*$�%K�2 	(peristalsic) 	�g0 	5��� 	;�'�N

		D(��������!��$)	E0�-	"+0$�	Q&+B-	�%K�2	Q+'�N	5$	"�V�	� Yb�	"-	E�0
	E�+B=	LE /,	Q/'	��	O 3+B#	Q3�$	5�=	"G%G	;�%<	"-	:Planolites beverleyensis

	EK$	LE0	M1N	(hypoichnia)	Q&��	"��#	5�=	">	?�(	x4�	��	"+B2�-	�g0	"-	"'
	LE��'	��	Q-%��	�$%#	DE�9��	X K	5$	">	*���	�G�N	"-	��$	?g/#	5��$%#	��	�
	*�/+,�� 	DEK$	*�-X # 	��� 	($ 	;��1+# 	� 	"-�J# 	Q���0	��� 	T�2 	�pK 	($ 	�=	"G%G
	�4P	DE�+B=	L�$%�	��	5E�-�+�9	EP��	�	�%0	Q/K	LE�	LE��'	��	;�-%��	��	Q<�,
	.%Z	��	�4P	?$	�	��$	�+#	Q� #	��	��	�	!EK$	�g0	5$	L�$�	Qb�R	��-	��	"'	�=	"G%G

	D(��������!	��$��0)	E�'	Q/K	�  V�	"G%G
	O' 	�� B- 	j��]K$ 	�- 	� 	O 3+B# 	Q0X, 	� B� 	�C$ 	:Protovirgularia longespicata

	�C$ 	5%�	��	�=	��	D��$	5E�-	">	?�(	x4�	��	"+B2�-	�g0	"- 	LE0	M1N	�-
	QK� #	Q&+B2�-	5%�	��	��	L($EK$	O=	: -	�	O'	"'	�%0	Q#	LE�	*��3+#	5�=	LEU$(
	D�B K 	��g09	QK� # 	e,	!�C$ 	5�=	"K%/K 	Q,�-	��	DEK$	"+�� 	:$�9	L��N	"�$(	�- 	�
	�+#	Q� #	�	��	�	QhK�2	5�=	LEU$(	5��a�	�	��$	� V+#	�+#	Q� #	��	��	m	? -	�C$	5��a�

	D(��������!	��"���)	E0	LE�	�+#	Q+K��	��	"� J -	.%Z	"-	D��$
	5�=	5��1N 	($ 	5$	"gh0 	�g0 	"- 	LE0 	��� 	"K%/K 	f 	:Squamodictyon isp.
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��

	5�=�� 	� 	EK$	"+�� 	:$�9 	Op�#�K 	;�%< 	"- 	"' 	��$ 	 	QY�b 	��aq 	� 	��� 	!:0
	:0 	:$�9 	!�C$ 	($ 	QJH- 	�� 	DE�=�	Q# 	*�JK 	$� 	Op�#�K 	*% +g�%�G�� 	f 	" h0
	"- 	� 	"+0$EK 	�%2� 	OpK 	?$ 	�&� 	:H- 	�� 	QG� 	�%0	Q# 	LE� 	Op�# 	QY�b
	�=	:#	�4P	D��$	QY�b	��aq	� 	��� 	5�=	5��1N	�#�0	!E�K�# 	Q=�# 	T��	;�%<
	��	t(�K 	�=	"G%G 	Q�=�2 	�� 	QG� 	��$ 	*�Bg 	: - 	� 	O' 	LE0 	5��1N 	5�=	"G%G 	�
	"+0$EK 	O 3+B# 	�G�N 	��$ 	?g/# 	�=	:# 	" 0�N 	�� 	�=	"G%G 	? �v/= 	 	DEK%0	F#
	!"K%/K 	*�%- 	fq%' 	� 	"gh0 	?+0$EK 	��+B� 	��R 	"- 	DE�=� 	*�JK 	Q�E /, 	�
	��a�J �		Crimes & Crossley, 1991	"'	"vK9	E�K�#7	5��1N	�N$�#	[ P�	r HJ�
D(��������!��#)	��'	?  Y�	$�	*9	"K%�	*$%�	Q/K	!��	?$	($	!�B K	?g/#	6EK$	L��'
	LE J'	5$	"G%G 	�C$ 	f	�#�0	"'	��$	Q0X,	�C$ 	�g0	"- 	:Strobilorhaphe isp.

	�+#	Q� #	�	��	m	? -	�=	"G%��	�4P	DE0�-	Q#	�g0	5$	"G%��	5��1N	�C$	?E�q	"-	Qa+�#
	f	��	�=	Q&+B2�-	?$	�	"]1<	TgR	l	�g0	��	LE#9	��	:�/K	"-	"K%/K	��	D��$
	X K	��%�2	�/�	"-	�C$	�	E�+B=	�&�	k��	��	($	��	xb$�	�ER	"�	�$EY�	"-	�C$	�/�
	"G%G	5$�$�	�1�2	5�=	"K%/K	%	�&'���+����3�/0�4	5�=	"K%/K	�-	"B�3#	��	D��$�	"#$�$
	D���=	"K%/K	?$	"-�J#	�g0	5$	"G%��	��C9	:$�9	� Yb�	�%2�	?$	�-	DE�+B=	"+�% �
	D(��������!��$)	E0�-	(��	�C$	*$�%K�2	5$	"�V�	��+��	�<�N	��C9	A%K	?$	E��	Q#	�pK	"-
	��	O 3+B#	�X,	�C$	;�%<	"-	LE0	���	"K%/K	��	:Taphrhelminthopsis recta

	f	5E�-	">	?�(	x4�	��	"+B2�-	;�%<	"-	"'	��$	QK� #	�� 0	f	�-	Q+/BP
	E�q�=	��$	*�Bg	�/BP	�=	Q&+B2�-	D��$	LE0	M1N	5$	L%aP	���	"��#	">
	� B�	�C$	?$	D��$	"+��	? -	($	:����	�C$	�-	(lobes)	�=	�/BP	($	Qg	($	QJH-	"'

	D(��������!��0)	��$	QJ ��	5�=	L��B,�	��	Q#%/R	5�=	� B�	�C$	($	Qg
	;�%< 	"- 	!E0 	��� 	*9 	($ 	FJH- 	"' 	"K%/K 	?$ 	:Taphrhelminthopsis isp.

	��C9	�-	�C$	Q2��,	x4�	D��$	QK� #	�� 0	f	�-	Q+/BP	��	LE /,	{o#�'	Q&+B2�-
	D��$	�+#	Q� #��	QK� #	�� 0	j���d	*$X #	�	�+#	Q� #	��	�C$	5��a�	D��$	Q�=	�$�,
	�C$	��	"'	Q�E /,	QG�	��$	"+��	? -	($	:����	��R	"-	�C$	.%Z	($	5�+J -	:H-
	Q�E /,	($	QJH-	��	LE0	��	"K%/K	D��$	Taphrhelminthopsis	"-�J#	�%0	Q#	LE�
 T.	"K%�	E�K�#	�9	�B K	rHJ#	"'	E=�	Q#	*�JK	X K	$�	�&�	:v �	f	�%,	Q�<$

D(��������!����)	"K	�	��$	kR��#	�EK}#	5$�$�	plana

	DEK$	Q-�YJK$	�g0	5$	"G%G	(burrows)	5�=	5��1N	;�%<	"-	:Thalassinoides isp.

	�� 	��$ 	?g/# 	QG� 	��$ 	�-�C 	�=	5��1N 	.%Z 	�� 	: - 	� 	O' 	�=	"G%G 	�4P 	L($EK$
	e�%+# 	�%Z 	"- 	LE0 	5��1N 	5�=	"G%G 	�4P 	L($EK$ 	D�%0 	��	fq%' 	QR�� 	;�-�YJK$
	� 	��$ 	jE�-	"> 	@%4� 	5�� 	�- 	��+B� 	5$�$� 	� B� 	�C$ 	?$ 	D��$ 	�+#	Q� # 	��
	Q,�-	��	�	EK$	LE0	M1N	(hyporelief)	5E�-	">	?�(	@%4�	��	)G�P	;�%<	"-
	�+J -	�=	"K%/K	DEK$	�g0	Y	;�%<	"-	5��1N	;�-�YJK$	D��$�	X K	OU�P	;�-�YJK$	�=�2
	*�-X #	���	�-	T�S/=	�=	5��1N	LE��'	��	;�-%��	DEKE0	���	rP�K	;�%<	"-
	\E U%� �>��	� B�	�C$	?$�-��-	!��$	"K$�	�0��	��	e�%+#	"��#	;�%<	"-	�	��$
D(������!	�2�/)	�%0	Q#	Q3��	5d�K$��	e ]#	�&K�JK	*$%�R	"-	F���-	��%#	QG$%�	��
	6�	"]1<	TgR	���g07	LE0	���	"K%/K	��	($	Qg	��	:Treptichnus pollardi

	:$�9		Q'$X&(	�g0	"-	"'	�%0	Q#	LE�	O 3+B#	�	��$�	5��1N	;�Y4P	��aq
	5�=	:H- 	�� 	�4P 	?$ 	QG� 	��$ 	�+#	Q� # 	� 	��EN 	5��1N 	5�=	"G%G 	�4P 	DEK$		"+��
	LE�	"K%/K	?$	��	5���'	5�=	LEU$(	DE-�	Q#	:=�'	Q'EK$	5��1N	"Y4P	�=	QK� #
	5��1N 	"Y4P 	"� 	!��$� 	5�+a- 	Q�E0	M1N 	�hBK 	"- 	"' 	�&� 	"K%/K 	�� 	D�%0	Q/K
	�&�	�- 	L$�/=	�C$ 	?$	DE�+B=	Q�=	LEU$(	5$�$�	"'	EK%0	Q#	LE�	Q'$X&(	��$�
	�pK	"-	Q$E+-$	:H-	��	�	��$	Planolites isp.، Granularia isp.	*%v/=	�=	5��1N
	"-	�	��$	�-�C	"Y4P	�=	.%Z	��	5��1N	�4P	D��$�	�=�C$ 	�&�	�- 	Q�,$E�	E��	Q#

	D(��������!���)	��$	�+#	Q� #	�	*$X #

�*��&!��'���
$��,#?��7@
	QK$�$EK�2	Q+,��0	̀ %-	"���	;�Z�h��$	�	Q+BX/=	LE�=�	*�JK	Q� B�	�C$	5�=	"R%/S#
	@%4�	�-	�=	� G�Y�	?$	�C$	�	"+0$�	Q�� N	5�=	� G�Y�	�&E/=	�-	5%]K	"-	"'	��$
	!�U�B#	A%K	?$	�+a-	� B1�	�%p�#	"-	D��$	LEK�#	5�2�-	Q-%��	5�=	">	�,$�	��	�
	�#$%R	�	�=	� B�	�C$	�,u�	�	`E3�	�		��S$	)�$�#	"�B��	�	f�-��	*�#X/=	F���-
	?$ 	�� 	D��$ 	�$��%,�- 	5$	L^� 	� /=$ 	($ 	Q&�� 	5�=	L��B,� 	E�K�# 	Q4 ]# 	�C�#
	LE#9	�/R	"-	(Ichnofacies)	Q� B�	�C$	5�=	L��B,�	5��	�-	Q1�+H#	5�=	w]-	�+�$�
	Q/ =�1#	($	��EE2	5�=	L��E�	��	�	(Frey & Pemberton, 1984 ; Frey et al., 1990)

	"+�� 	!(Bromley, 1990) 	�=	� B� 	�C$ 	(Suite) 	"+�� 	� 	(assemblage) 	n/S� 	*%q
   Bromley, 1990; Bambach, 1983;)	(Ichnocoenosis)\%� �%�g$	�	(Ichnogulid)

	�	�=	� B�	�C$	QK$�$��	�	A%K	"��	�-	�S�$	��	D�%0	Q#	L��1+�$	(Buatois et al., 1998

	"R%/S#	:0	"-	F���-	��%#	QG$%�	��	LE0	���	5�=	Q� B�	�C$	!Q���0	"� q	� YP%#
	� 	QK$�$�� 	?�+J - 	"�� 	�- 	"R%/S# 	�= 	`�K 	DEKE0 	5E�-	"3hZ 	(ichno-assemblage)

	f	�=	5�=	Q�^�	($	5$	"<o,	�	.�E2	D�����	`�SK$ 	�=	� B�	�C$ 	?��	r,�0
	"-	rHJ#	� B�	�C$	?+0$�	�-	�=	"R%/S#	?$	($	Q,�-	DE=�	Q#	*�JK	$�	�=	"R%/S#	($
		��R	"- 	Q,�- 	��	QG�	DEKE0	L�$� 	�hBK 	T+ U�K 	(Ichnofacies) 	Q� B� 	�C$ 	L��B,�
	"- 	$� 	*9 	*$%�	Q/K 	!E��/K	Q# 	n4P 	$� 	5$	L��B,� 	 	5�=(�# 	"' 	Q�=	� B� 	�C$ 	�%2�
	X K	QJ ��	;�-%��	($	��C9	?$	!�%2�	?$	�-	D�$�	�hBK	? Y#	5$	L��B,�	"-	n4P	�%Z
	D��$	LE0	?  Y�	�=	"R%/S#	?$	5$�-	Q-%��	L��B,�	?$	X K	�S�$	��	�	EK$	LE0	��$X�

�AB��7C
	"' 	��$ 	���	�� � 	� 	Q&��	"��# 	;�-%�� 	($ 	F���- 	��%# 	QG$%� 	;�-%�� 	�+J -
	� G�Y�	Q���hR	"-	E�+B=	�%,	?�(	x4�	��	)G�P	;�%<	"-	�=	� B�	�C$	5$�$�	�+J -
	($ 	T� 	Ty� 	� 	L�%- 	X'�/+# 	Q�� 	;�-%�� 	Q>�- 	x4� 	5�� 	�- 	(��	�C$ 	*$�%K�2
	"-	"2%�	�-	DEK$	LE0	5� �	)G�P	Q&��	�� �	Q&��	"��#	;�-%��	e�%�	5�$�&-%��
	��	�	"+109	;�K��2	�$E,�	($	T�	��C9	?$	�+J -	E��	Q#	�pK	"-	!LE0��	A%b%#
	*$E�/+B(	�� +,$	��	Q��'	*^ B'$	"'	89	)���#	:,�q	�-	�	`$�9	�hBK	"-	e ]#
	;�-%�� 	"+109 	*��2 	f 	A%P� 	($ 	T� 	DEK$	LE0 	� gJ� 	!��$ 	L�$�	Q# 	�$�P
	LE0	" a�	)G�P	Q+B(	� G�Y�	��C9	?$	($	�	LE0	"+JaK	Q+� �	�	5$	"��#	�0��	"K$�
	A%��	!QK$�$��	E�K�/=	�=	� B�	�C$	Q#%/R	5�=	Q�^�	�	e ]#	*^ B'$	*$X #	D��$
	w]-	��%#	��	�����	���3�//�)	e�%�	QJ ��	5�=	"+JaK	��	��S$	)�$�#	"�B��	�
	5�=	� B�	�C$	L($EK$	e ]#	��	.%�]#	*^ B'$	*$X #	"'	5�%Z	"-	!��$	"+���	�$�P
	�=	� B� 	�C$ 	tEK$ 	*^ B'$ 	EN 	�� 	DE�/K	Q# 	.�+�' 	"+109 	;�K��2 	��S$ 	($ 	: �
	�$%,	8%��	*$�%K�2	e�%�	�	E�+B=	LE�'$��	�	fq%'	5�=	Q&+B2�-	;�%<	"-
	?g/#	.�N	?$	�-	DEK$	LE0	��S$	(suspension-feeder)	�$%,	[�Y#	�	(deposit-feeder)

	c�i#	�-	�	LE0	*$�$��	(��	�C$	*$�%K�2	($	Q,�-	!e ]#	*^ B'$	EN	:$X�$	�-	��$
	!E�G�Y�	*^ B'$	tEK$	EN	��	"'	5�&�	5�=	L���	c�N	wR�-	e ]#	Q$�_	�$%#
	�C$	($	f	�=	Q+B(	��+��	"-	I%-�#	;�RoZ$	�	.�E2	D(��	�����	�����//�)	EK%0
	� G�Y�	?�+J -	�%0	Q#	LE�	"'	�%Z	*�/=	DE=�	Q#	:�/K	$�	LE0	���	5�=		� B�
	c�d	[Z��#	;�-%��	��	D��$	5$	"�V�	�	5$	"�V�WQ0X,	��+��	"-	I%-�#	Q+B(
	>�-	��p+K$	!"�V�	5$�-	(� K	��%#	QG9	�$%#	*�%-	\�+��	��	��R	"-	QJ ��	5�=	L��B,�
5$	"�V�WQ0X,��+��	($	�<�N	5�=	� B�	�C$	"R%/S#	D���	Q#	Q+B(	��+��	? �q	*�%-
	�E3q	�=	"'	EK$	A%b%#	?$	LE�=�	*�JK	�	E�+B=	T+ U�K	Q� B�	�C$	L��B,�	"-	I%-�#	

������� ��!����������
"#��$%&'������!�(���)���*�)������+�,�"-�.��/��� �0�1��-��2�
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	��+��	A%K	?$	!E0�-	`$�9	�	tEK$	*^ B'$	x4�	�-	!c�d	5�=	� B�	�C$	��S$	e ]#
	e ]#	"-	[�Y+#	\��$	��	\E U%� �>��	� B�	�C$	D��$	L� q	�=	� G�Y�	�&�	"-	�hBK
	;�-%��	��	QG�	��$	\%+ G%g�$	Q� B�	�C$	L��B,�	�X2	�	���d	O'	{o#�'	Q-%��
	f �$��d 	?� 	"- 	*�+���V�- 	���, 	O' 	Q� B� 	�C$ 	A%�� 	�- 	� 	O' 	*^ B'$ 	�- 	QJ ��
	"R%/S# 	*� # 	�� 	.(O�QR�U���Q�=R�>�V�QU�=���///) 	��$ 	LE0 	��$X� 	X K
	@%4�	� 	��$� 	$� 	QK$�$�� 	?�+J - 	Palaeophycus sulcatus 	� B� 	�C$ 	!�=	� B� 	�C$
	�	�N$�+�$	�C$	Bergaueria	`%/R	�%Z	"-	D��$	� B�	�C$	?$	($	"+0�hK$	">	($	Q,�-
	;�-%��	��	5(	���d	O'	�%K�2	?$	�%2�	�	!�%0	Q#	� B1�	Q���	5�=	[�30	Q�gB#
	A%K	?$	XG�	QJ ��	;�-%��	($	"+hG$	D���	Q#	��/0	"-	5��R	� _	5�#$	c�d	�	QJ ��
 Cochlichnus،  Helminthopsis، 	E�K�# 	Q� B� 	��C9 	�&� 	D��$ 	LE0 	��$X� 	�C$
	5�=	L��B,�	��	QG%/Y#	j�=	�C$	"�/2	($	Treptichnus	�	Paleodictyon ، Planolites

	{����$	�	"+0$�	Q�E�'$�� 	k�+H#	j�=���d	��	Phycodes 	DEK��	Q#	��/0	"- 	QJ ��
	Q��� 	;�-%�� 	($ 	Phycodes templus 	"K%� 	QG� 	���K�(��' 	L��B,� 	�X2
	��$ 	LE0	��$X�	(OX��OXZ���OXZ[) 	6Q+$E -�%�7 	"+109 	�B( 	� =�# 	�- 	c�d
	"- 	Protovirgularia 	� B� 	�C$ 	��+,�� 	"- 	"2%� 	�- 	D(Han & Pickerill, 1994)

���	Q# 	��/0 	"- 	5$	"1'�� 	� G�Y� 	�<�N 	!*9 	LE��' 	��S$ 	�%K�2 	`%/R 	�%Z
	�=	��q�,	� G�Y�	"-	$�	Thalassinoides	�	Granularia .(Han & Pickerill, 1994)

	� 	���%#% �$ 	5�=	� B� 	�C$ 	"-�J# 	Granularia 	� B� 	�C$ 	��%# 	�� 	DE�=�	Q# 	�hBK
	`%/R 	�%Z 	"- 	� 	 	��$ 	�=	��q�, 	5��1N 	� G�Y� 	�<�N 	��$ 	\E U%� �>��

	LE 3R 	"- 	DE�=�	Q# 	�hBK 	E � �>�� 	5�=	��q�, 	� G�Y� 	"- 	$� 	Thalassinoides

	.%Z	��	Granularia	(��	�C$	5�=	��q�,	E�0	��	�����	���>������Q�?�3�//�)

	!�C$	?$	��S$	�-	*�X�$	�	EK$	L��'	;�2�a#	X K	��	c�d	Q���	5�=	e ]#	"-	*�#(
	DEK$	L��'	��S$	X K	\E U%� �>��

���D��?��/�7E
	5� �	"S +K	? �q	LE0	F���-	��-	5��	�-	LE#9	�/R	"-	(ichnology)	Q���0	�C$	�-
	5�=	L�$�	"��	�-	�	L�%-	�#%-	FG$%�	 E	�	\�����]	5�=	:H-	"-	I%-�#	QG$%�	�+J -	"'	�%0	Q#
	QN$%K	��	�+J -	;�-%��	uJ�#	�	���d	O'	5�=	:H-	E��	Q#	�pK	"-	!"���	*��2	�a2
	LE0	���	5�=	� B�	�C$	($	QR%�+#	"R%/S#	D��$	L�%-	5���,	8%�2	�	5�+,�-	.�/0
	*�#��	(Ichnofossil assemblages)	Q� B�	�C$	"R%/S#	:0	��	*$%�	Q#	$�	QG$%�	?$	��
	L$�/=	�X,	�	"�V�	Q+B(	� G�Y�	"-	I%-�#	�+J -	�=	"R%/S#	?$	5�=	� B�	�C$	D�$�
	"'	5�%Z	"-	DEK$	LE0	��S$	(post-event)	"C��N	($	T�		L���	QZ	��	�	E�+B=	"�V�	�-
	!Q-%��	e ]#	e$�0	?+���	`$�9	�	"b%N	��	"+109	*��2	f	�$E,�	�	��S$	($	T�
	��	Q$�_	�$%#	�	e ]#	*^ B'$	*$X #	"'	Q��%<	��	�	L�%/K	� G�Y�	(���C$	*$�%K�2
	�C$	\��$	�-	E�q	�=	D��$	L�%-	"2%�	�-�P	*$�%K�2	?$	� G�Y�	��$	L�%-	Q��'	\�+��
	!��'	� B1�	*$%�	Q#	$�	Q���d	O'	e ]#	6�	.�E27	��	">	��	LE0	���	5�=	� B�
	�	E�+B=	T+ U�K	Q� B�	�C$	L��B,�	"-	[�Y+#	LE0	���	5�=	� B�	�C$	A%/S#	��	QG�
	DEK$	LE0	"+JaK	(Abyssal)	Q-%��	"b%N	c�d	e ]#	f	��	F���-	��%#	;�-%��

F��hR	"G$�iK

	Q'EK$	�-�
������	\� 3#	�-	�1�2	�%�	��aq	Q���0	? #(	"J3K	($	�3K	"-	���	" �	�+,�-	��	"-$�,	8� �9	��J-9	"34�#	Q���0	? #(	"J3K	�	"YG�4#	��%#	Q���0	"� q	��-	Q� �$�V2	� YP%#	W�	�g0
	D6����	!Q� BN	�	QaG$EhR7		;$�  V�
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�
 Protovirgularia-

Neonereites
�	�	Protovirgularia

Palaeophycus sulcatus
Nereitesm��	��	mAbbyssal

 Palaeophycus sulcatus, Protovirgularia longespicata, Taphrhelminthopsis

 recta, Taphrhelminthopsis isp., Thalassinoides isp., Helminthopsis isp.,

 Paleodictyon latum, Neonereites multiserialis, Treptichnus pollardi, Halopoa

imbricate, Planolites beverleyensis

�
 Taphrhelminthopsis -

Planolites
�	�	m

 Thalassinoides isp.,

Planolites beverleyensis
Nereites�Abbyssal

 Thalassinoides isp., Planolites beverleyensis, Planolites annularis, Granularia

isp., Palaeophycus alternatus, Taphrhelminthopsis recta, Strobilorhaphe isp.

�
Paleodictyon-

Phycodes
�	�	lPlanolitesQJ ��	Nereites�Abbyssal

 Paleodictyon cf. majous, Paleodictyon nodosum, Phycodes templus, Phycodes

isp., Planolites beverleyensis

m
 Palaeophycus-

Bergaueria
��	��	�Palaeophycus sulcatusQJ ���	��	m		��	Slope

Abbyssal

 Bergaueria isp., Granularia isp., Helminthopsis abeli, Imponoglyphus

torquendus, Palaeophycus sulcatus, Planolites beverleyensis, Thalassinoides isp.

�
 Helminthoida –

Imponoglyphus
��	�	O'	QK$�$��	�=	� B�	�C$

EK�$�	QK�Bg	: -
NereitesmAbbyssal

 Granularia isp., Helminthoida crassa, Helminthopsis abeli, Imponoglyphus

 torquendus, Paleodictyon latum, Planolites beverleyensis, Palaeophycus

sulcatus, Protovirgularia longespicata, Squamodictyon isp.,  Thalassinoides isp.

l
Helminthopsis-

Thalassinoides
��Granularia isp.Cruziana-Skolithos�SublittoralGranularia isp. Helminthopsis abeli, Palaeophycus sulcatus, Thalassinoides isp.

�
 Granularia –

Planolites

	�	��	��	��
m�	��	��

Granularia isp.QJ ���	��	�		��		Slope

Abbyssal

 Bergaueria hemispherica, Granularia isp., Palaeophycus sulcatus, Planolites

beverleyensis

	?+#	"-	Q-%��	e ]#	�+J -	;�] b%�	5$�-	DE�+B=	� B�	�C$	EP��	��$	LEJK	*� -	�aK9	L��/0	"'	Q�=	">		DF���-	��%#	5�=	">	��	Q� B�	��C9	5�=	"R%/S#	5�=	Q�^�		W�	.�E2
D61- Frey  & Pemberton, 1984	�	2- Miller & Smail, 1997	
n-��#7	�%0	"Y2$�#

	DE=�	Q#	*�JK	$�	� G�Y�	A%K	*�%-	QG�/+N$	!:���	�#oR	D�1�2	"34�#	QJ ��	;�-%��	��	�=	� B�	�C$	*��EK(��	Q+B(	��+��		W�	.�E2

Q0X,5$	"�V�WQ0X,5$	"�V�?gB#W5$	"�V�?gB#�N$�+�$

Cochlichnus
Palaeophycus

Helminthoida
Helminthopsis

Neonereites
Paleodictyon

Protovirgularia
Squamodictyon

Taphrhelminthopsis
Treptichnus

Cochlichnus?
Halopoa

Imponoglyphus?
Phycodes
Planolites

Strobilorhaphe?

Thalassinoides
Bergaueria
Granularia

Halopoa

 Bergaueria

Protovirgularia

	E����hR	Q���0	"� q	*%+�	��	�=	�#oR	�&�	DE�=�	Q#	*�JK	$�	�=	� B�	�C$	*�%-	*$�$��	A	�	Q#%/R	C	!8� /'	R		c��N	DF���-	��%#	QG$%�	��	�=	� B�	�C$	Q�E�'$��	�	Q���0	"� q	*%+�	W�	�g0
			!5�� 0	)G�P	 	!QK��2	)G�P	 	!*��2	�a2	 		
�#�0	�=	�#oR		!$�#%�&�'	G	�	�0��	���	"��#	CS	!e�%+#	���	"��#	MS	!X�	���	"��#	FS	!��	M	�;$��	e�%+#	L($EK$	
($
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Plate 1

	!5E�-	">	?�(	x4�	��	"+B2�-	;�%<	"-	LE0	M1N	Bergaueria hemispherica	W�	�g0
	5E�-	">	?�(	x4�	��	E�K�#	� �(	Q&+B2�-	;�%<	"-	Bergaueria isp.	W�	�g0	D�cm		\� 3#
	D6*�g �7 	5E�-	">	?�( 	x4�	�� 	Q�%� � 	Q0X,	�C$ 	Cochlichnus isp. 	W� 	 	�g0	 	D6*�g �7
	?�(	x4�	��	6*�g �7	rHJ#	L�$%�	�-	Q-�YJK$	5��1N	�C$	Granularia isp.	W�	�	m	5�=	�g0
	O 3+B#	5��1N	�C$		Halopoa imbricate	Wl	�g0	D��$	�+#	Q� #	��	5��1N	�4P	? &K� #	!5E�-	">
	Planolites annularis (Pa)	5�=	� B�	�C$	L$�/=	"-	!(H)	Q]4�	t��q	�	? q	"-	Q-�YJK$	� _
	L$�/=	"-		Helminthoida crassa		W��g0	D�cm		\� 3#	Planolites beverleyensis (Pb)		�
	Helminthopsis abeli	W�	�	�	j�=	�g0	D5E�-	">	?�(	x4�	��	LE0	M1N	�=	� B�	�C$	���
	Imponoglyphus torquendus		W��	�g0	D5E�-	">	?�(	x4�	��	"+B2�-	5�EK}#	Q0X,	�C$
		� B�	�C$	5��1N	($	QJH-	L$�/=		�h+�	� B�		�C$	D"+�����	O=	��	5�=	I��H#	� B�	�C$	;�%<	"-
	L$�/=	"-	Nm	�#oR	�-	Neonereites multiserialis	W��	�g0	D��$	Thalassinoides  isp.

�Paleodictyon latum� 3��4�� � � � Bergaueria hemispherica	 (Bh) 	 	�#�0 	�=	� B� 	�C$
	Qa2%�	�-�P	�N�B#	Paleodictyon cf. majus	W��	�g0	D(Pb) Planolites beverleyensis	
		W��	�g0	D��$	�cm		TgR	L��/0	�(	Q4,	\� 3#	D��$	LEK�0%�	$�	5E�-	">	?�(	x4�	($
	�g0	D��$	LE0	� gJ�	*9	($	T�	"'	Phycodes isp.	� B�	�C$	L$�/=	"-	Paleodictyon nodosum

		Taphrhelminthopsis isp.	� B�	�C$		L$�/=	"-	(Pa)	�#oR	�-			Palaeophycus alternatus	W�m
	"+0�hK$	"'	6\� 3#	*$%�R	"-	��'�%,	�]#7	Q-%��	">	f	?�(	x4�		W��	�g0	D(Tc)	�#oR	�-
	�#oR	�-	Palaeophycus sulcatus		W�l	�g0	D��$		Palaeophycus sulcatus	� B�	�C$	($
	DHelminthopsis abeli (Ha)	�	Protovirgularia longespicata	(Pv)	5�=	� B�	�C$	�	(Ps)

D��$	��cm		:gq	.%Z	�	l�mm			\� 3#	*$%�R	"-	��'�%,	�K�	E 1�	t%K

Plate 2 

	($ 	: � 	"' 	Paleodictyon nodosum 	� B� 	�C$ 	L$�/= 	"- 	Phycodes isp. 	 	W� 	�g0
	�� 	"+B2�- 	;�%<	"- 	LE0 	M1N 	Phycodes templus 	 	W� 	�g0	D��$ 	LE0 	� gJ� 	*9
	"- 	(Pv) 	�#oR 	�- 	 	Protovirgularia longespicata 	 	W� 	�g0 	D5E�-	"> 	?�( 	x4�
	DPaleodictyon cf. majus (Pm) 	� 	Imponoglyphus torquendus (It) 	L$�/=
	A%�+# 	�=	� B� 	�C$ 	($ 	5$	"R%/S# 	�- 	6*�g �7 	 	Protovirgularia longespicata 	Wm 	�g0
	E�q 	5�=	5��1N 	($ 	"gh0 	Squamodictyon isp. 	 	W� 	�g0 	D5E�-	"> 	?�( 	x4� 	��
	5$E+-$	��	E+/#	5$	"G%G	5��1N	�C$	L$�/=	"-	Strobilorhaphe isp.		Wl	�g0	DOp�#�K	QY�b
	Q'EK$	�-	O 3+B#	5$	"hG	��	Q0X,	� B�	�C$	Taphrhelminthopsis recta		W�	�g0	D�%,
	�� 	Q-�YJK$ 	5�=	5��1N 	;�%< 	"- 	Thalassinoides isp. 	 	W� 	� 	� 	 	j�=	�g0 	DQ�E /,
	EP��	��$	LE0	5�$��-	TgR	���	"�<��	($	"'	?$	��R	"-	�	�g0	D;�-%��	?�(	x4�
	��	�&�	5�=	� B�	�C$	L$�/=	"-	6*�g �7	Treptichnus pollardi		W��	�g0	D��$	\� 3#
		:gq	.%Z	�	�lmm 	 	 	\� 3# 	*$%�R	"- 	��'�%,	�K�	E 1�	t%KD5E�-	">	?�(	x4�

D��$	��cm

Archive of SID

www.SID.ir

www.SID.ir


�l

������� ��!����������
"#��$%&'������!�(���)���*�)������+�,�"-�.��/��� �0�1��-��2�

F�
G��
��
QJ=�^�	�K��Y#	!QJ=�^�	@�Z	Q�aK	��$X�	DQP�0	*�S�-��9	*�+�$	!�1�2	"/Jq	L� �		"34�#	"����'	;�-%��	��	QJ ��	j�=	� B�	�C$	Q#%K%B'��%�g$		W����!D*	!Q��hR

D�	��	!*�SK(	L�&JK$�	
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