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Abstract 

 

Project Code: MRG4780046 

Project Title: Paleobiogeographic implications of fusulinoidean faunas in the western  

  margin of the Indochina Microcontinent and Changwat Sa Kaeo, Thailand 

Investigator: Titima Charoentitirat 

  Department of Geology, Faculty of Science, Chulalongkorn University 

E-mail Address: thaicat@hotmail.com 

Project Period: 2 years from 1 July 2004 to 30 June 2006 

 

 This research aims to study fusulinoidean assemblange, age determination, 

paleobiogeography, and carbonate rock types along the western margin of the Indochina 

Microcontinent, and Changwat Sa Kaeo, Thailand. Fusulinoidean assemblages of 

Carboniferous and Permian ages found in the study area contain Jigulites grandis, 

Bosbytauella cf. bosbytauensis, Daixina recava, Chalaroschwagerina sp., 

Sphaeroschwagerina sphaerica, Sphaeroschwagerina cf. pulchra, Pseudoschwagerina cf. 

robusta, Pseudoschwagerina moungthensis, Eoparafusulina pusilla, Chusenella sp., 

Darvasites sp., Misellina sp., Minojapanella sp., Nankinella sp., Pamirina sp., 

Paraschwagerina sp., Pseudodoliolina sp., Pseudofusulina sp., Pseudoschwagerina sp., 

Quasifusulina sp., Rugosofusulina  sp., Praeskinnerella sp., Skinnerella sp., Schubertella 

sp., Staffella sp., Yangcheinia sp., Neoschwagerina haydeni, Verbeekina verbeeki, 

Sumatrina sp., Pseudodoliolina pseudolepida, and Colania douvillei. The depositional 

environment might be in open shallow marine of paleo-equator or tropical zone. Moreover, 

the fusulinoidean assemblages in this study are similar to the ones found in the Lanping-

Simao Block of South China. It shows that the Indochina Microcontinent is a southeastern 

extension of the Lanping-Simao Block and both areas are characterized by Cathaysian and 

Tethyan faunas during Carboniferous and Permian. 

 

Keywords: Fusulinoidea, Paleobiogeography, Indochina Microcontinent, Thailand 
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���$� (Introduction) 

 

1.1 ������������	��
��
� (Research rationale) 

 
������������� *�U�
��������� *�U�4�
+�����&�24�'&���+$#! ��;��#��	��������&�2�4����#����(
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���%&�2��
�������������NU��(���;��(������&�2�#3� !���!#�
���������������;���!�8!�7�����	&�2��

!��$����*��4��	������!U��&#2���! �#��#3�
�������������$8�$#��(���;���!�8!�7�����	�#���&�2����

!����!���%*�����(�����%�#�!�(�� !���8!9�!�%(������
������������� (fusulinoidean assemblage) 

4��4�('�!#�!���7��#��#3�*��
��*��4��	����� )��!���������&���!�%(������
���������������

�����"�(��� �����N��!���%*�� �(������)������)���+��
��!�������#�
��*��4��	����� 

���N8�!��)��4���*����!�2��!#�����������������	����!�� (paleobiogeography) 

 ������&�'&���!�8!�7�����	
��
������������� ��!��!��$���#���!��*��4��	����� &�2

�<�(�����"
�����#��!
��$%�&��������'��(�)�������"$#�*�#����)!+� (��� 1) ���(���������

!���8!9�
��������������������"��3��;�$7������! )�(�(���*0($��%(���+�'�����U2��
��

��%!����5�� !��*����%)�������&
��*��4��	����� !���7����4�����+���(����3���!��!#�4�����+

&��5�"���&���+���U2�� *�U�!���������&���5�"���&�����U3�&�2�!�+�4��� ��U2�)��4���*���

�!�2��!#�����������������	����!���#�'�(��;�&�2)��(*��� !����$#���3$8��%(���+�&�2$��8!9��������

���������	����!�� ����)���+��)��!�����#���!��!�������#�
��*��4��	��������(�����%

4��	�����
��#�)������	������������"�#�!�(�� �����+
+����&�2�������)��N�!�+��$�!!���8!9�

��%!����5�� !���7��#��#3�*��&�������� !���������&���!�%(������
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��*��4��	����� ����%(�*�#�&�2$��*+
+����&�2'�+�#���3��;��������	��!���8!9�
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�U2��#���!!#�!��4+�����!�8!�7�����	�*�(� �82����)*(���!���#���)*�(�&�2����!�8!�7�����	

��;�)*�(�&(���&�2�� �#��#3�<������$#���3$�'�+
+����&�2��;��������	�(��������&�2���$�+�� 
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%*+&�#�����������	�� (Research objectives) 

 1. ������
+����!��!��$���#�)��!�%(������
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��!���!��!��
��*��4��	����� 

 3. �8!9�����������������	����!�� 
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1.3 
�,�	���$��������
��
� (Research methodology) 

 1. !��������)�����4���*	
+����$�!������&�2�4���<�+�8!9���)�+� �����;�������)��

������������	
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 5. !���&����4���)���8!9�����
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��*��4��	����� 

 6. !��)��4���*���)����������(��!#�<�+���2����0����
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��*��4��	����� )��������!��
��
���������������U2���+�+������(�'� 
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��� 1 *��4��	�����&�2!��$���#������"�+�����#��!
��$%�&��������'��(�)��$#�*�#����)!+� )��

�4�U2��*������)����7�)*�(�&�2�!:��#���(�� 
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����� 2 

�
����/��"5��%/��	���
	
�9;
<����������  

(Basic knowledge on fusulinoidea) 

 

2.1 �/�����
�
=&�	���
	
�9;
<���������� 

 
������������� $#����(��'
�#� Sarcodina 4��� Rhizopoda ������	 
�)������
����� )��

��;����&�4
�)������
���
����*0( (benthic larger foraminifera) &�2���!�4�#3�)�!���%44��	����

�
��#�����+� (Early Carboniferous) *�U��%4 Pennsylvanian 
���������������!��!��$���#���!

�����" tropical )�� subtropical carbonate environment ��!$�!��3�#������#���!��&�2�����:� ���

���2�$�!�����:!�&�2�����#���!��'�(��!���(��4��	�����
��#�����+� )���#���
83�$�!��&#2���4���

*��!*�����!N8� 5,000 �������%4����	���������+� (��� 2) *�U�������������� 30 �+���F 
����

������������(�����%&�2�#3� ($�! Early Carboniferous N8� Permian) )����!��)��(!��$���#�

!�+��
����!U��&#2���! �#��#3��������	
��!���8!9�
������������� $8��*���&�2$���+*����%)��

�&����#��#�5	&�������� (biostratigraphy) 
��*��4��	����� )��!��)��4���*���&���+�����

���������	 (biogeographical interpretation) ���(�����%4��	�����
��#��������)���%4����	����� 


������������� ��;��#��	��������&�2��
����#3�)�(��:!��!$�'�(��$�#��!�'�+�+�������(� N8�


����*0(�����4������
����������" 2-3 ��������� �(���*0(���&��
��
�������������&�2��

�����&��4�+����:�
+����� ����������#!9"�4�+�����*���
+��
���$��� *�U�&��!���*�U����!

��� *�U�4�+����!�#!��3 *�U����&���U2�� ��%��(�����(��*�U����&��
��
��������������#3���*��!*���

)����! 
83�!#�����
��
��������������#3�� !���8!9�*�U�$7�)�!����
��
�������������'�(

�����N$7�)�!$�!�#!9"������!'�+ %/���$�	��'>	?���	@D�������� �*+�*:��#!9"������&�2

�#��+�� (��� 3) $8��(���(�!��$7�)�!)���#��!����#���!��
��
�������������)�(������'�+ 

 

2.2 	��'>	?�9;
<������������	@D�������� 

 !����!����
��
������������������+!�+��$%�&����	�#3� $7���;��+���#��*+'�+)���!�+�4���

!#� axis of coiling (��� 4) )��<(�� proloculus ��!&�2�%� (axial section) $8�$�'�+����������
��

�4����+������� *�U������4�#3�)��&�2�#��#3�Y�!!#� axis of coiling )��<(�� proloculus (sagittal 

section) !:�����N��+���!����U2�!��$7�)�!����
�������������'�+��(�!#�   !��$7�)�!����
������

��������#3����4�#3���$������10*��(���&7��*+��!)!(!���8!9� �#���3 

 1. !���#�)<(�*����� �#!$�N�!�%(��#�)��'�('�+��!���#��!�)��!������#�
��
���������

������*����(��������� &7��*+)��!���#�<(��
���������������*���)�� ���&�2)���*�(��#3���$&7��*+

�!��4����#���)����!��!��$7�)�! (��� 5) 

 2. !������2��)���&�2�!��
83����*�#�!�������#� (diagenetic alteration) &7��*+�#!9"�*�U�

�4����+��
��
�����������������2��'� $8���!*�U��!��4����#����(�!���8!9� 
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��� 2. �#���(�����#���!����(�������:�
��
������������� �#3�)�(�%44��	�����
��#�����+� $���3��%�

�%4����	����� (A) ���#���!���#�)<����4(��
+���+���#�����(��'�(�����N��+'�+!#�
�������������

&�2��������&�'&� )�� ����(��)��
���&�2*��!*���
��
������������� (B) (���$�! Boardman 

et al., 1987) 

 3. ��U2��$�!
���������������0�#�5%	���%4����	������������ &7��*+
��!���������&���!#�

��2�����������1$$%�#�&�24�+��4�8�!#� �#��#3�4���4���*:�&�2*��!*���$�!<�+&�2�8!9� �!�2��!#�!��$7�)�! 
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)��/*�U� geologic position $8��!��
83��(��4�#3� )�����4�#3�!:*�
+���%�'�('�+ ��U2��$�!)*�(�
+����&�2

'�+��$�!)<(�*������&(��#3� 

 

 

 

 

 

 

 

 

 

 

 

��� 3. �4����+�������)�������!
��
������������� &�2���2��+�����+�� proloculus (initial 

chamber) )������+�� chamber �(����&�2������#�)��
����)��)!����%��&�2����!�(� axis of 

coiling 

 

 

 

 

 

 

��� 4. )��!���#�
�������������)�� 

�(��� (Boardman et al., 1987) 

 

 

 

 

 

 

PROLOCULUS 
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��� 5. Fossiliferous limestone &�2���!���+��
�������������&�2N�!�#� ()���%(�) *���)�� )�(�������

���)�� (*�U�����#�) �&(��#3�&�2���������	��!����!���� (*�U� taxonomic assignment) (Flügel, 

2004) 

 

2.3 	���$�@�	9;
<���������� 

 !��$7�)�!
������������� �����N&7�'�+����������������4����+�������)����$�!�(�� 

���!��
��<�#���� �82�$���4���)�!�(��!#���)�(���(�����% �#3�)�( Visean (Early Carboniferous 

*�U� Pennsylvanian) N8� latest Permian )��$�!!��&�2
�������������)��(!��$���#�!�+��
���

�!U��&#2���! $8���4���$7���;�&�2�+���� biostratigraphic zonation ��U2���+��;�����/����!���&���

���%  

 �#�&�2&���)�+��(�����(��
��
���������������*���)�� (��� 6) *���
��� )�����4����+��

�����&�2�#��+����U2��$�!4���)�!�(��
��!��
����)!����%�� )�����)��!���4+��#�
���(��&�2

!#3�(septa) chamber <�#�
��
���������������;� microgranular !��$7�)�!���%
��
������������� 

��(��4�(��������N��'�+$�!����
��<�#� (��� 7) 

 

    

��� 6. Poorly sorted bioclastic grainstone &�2���!���+��
������

�����������(��!�� (Zellia heritschi mira) &�2N�!�#�<(�� 

proloculus (initial chamber) )��
����������������4�+��!����� 

&�2N�!�#���)��&�2)�!�(��!#� 2 )�� 
�������������&#3� 2 ������3

N�!�#���$�!����)���+��&�2�(��!#� (Flügel, 2004) 
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(��47��5���� ��� 6 ��*�+�N#�'�) 
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��� 7. <�#�
��
���������������4����#��+�����2���!
83���U2�����<(��'� ������2�$�!<�#�&�2��4���

������(��)�(*����#3� ���%44��	�����
��#�����+�)�����!��� (��� 7-2) )�� ��� 7-1 ��;��#���(��


������������� (Beedeina) &�2��<�#������&��3 ���% Middle N8� Late Moscovian (Middle 

Carboniferous), !�%(� Schwagerinids �%44��	�����
��#��������)������	���������+� ��<�#� 2 

�#3� (��� 7-4 )�� ��� 7-3 Sphaeroschwagerina), !�%(� Neoschwagerinids �%4����	��������!��� 

<�#��� 2 �#3���(�!#�)�(��&#3��#3�)����� <�#�&�2���$��(����������!#��+����
��<�#��#3�&�2�!��!(�� 

'�+��;�chamberlets (��� 7-5 Yabeina )�����)��<�#� 7-6) )��
����������������%4����	��������

���� �#!��
�����:!)�����)��!��
�&�2)��!���*���)�+�)�(���� (��� 7-7 )�� 7-8) �7�*�#���� 

7-9 )�� 7-10 ��;��#!9"��#���(��
�������������&�2N�!�#�)���%(� (Flügel, 2004) 
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����� 3 

9;
<�����������$��
����F�H��+��
�&�����=!������&�#��'=�� 

(Characteristic fusulinoidea found in Indochina Microcontinent, Thailand) 

 

 !���!:��#���(��)���8!9�
������������� !���7��#��#3�*��&��������
��
���������������

�����"�(���&�2���(��$%�&��������'��(�)�������"���)!+��#3�'�+!��&7�������+��)�+� <�$�!!�� 

�8!9�)���U�4+�
+������U2��������&���
����������������U3�&�2�(��� )��&7���;�/��
+�����7�*�#�  

�+������(�'��#3� ���N8�!���8!9�*��4��	��������(� ��*��������%4��	�����
��#�)������	�����

�<�(!��$�����(&#2�'� �82�$�!���������(���*��������)*(��#3�����!�8!�7�����	
����������������(

��!�+�� �7�*�#� ���� !��!��$���#� 4���*��)�(�)�����%
��
�������������&�2���#3�)�!�(��!#�

��)�(���U3�&�2 $�!������)��!���8!9�4�#3���3���(� 
�������������&�2�*+���%4��	�����
��#���!��

!��$���#����(��!�����"$#�*�#����)���������"	 �(��
����������������%����	����������(&#2�'�

�����"
�����#��!
��$%�&��������'��(��#3�)�(�����"$#�*�#���� �������"	 �#����� ���%�� ����%�� 

)�����)!+� ���&�2����)��4���*��)�(�
��
����������������%����	���������+�)�����!�����

)�(���U3�&�2$�)�!�(��!#�'� �(�����%����	�������������#3��������������(�����"$#�*�#�

�������"	 ���%�� )�����)!+� 

 !���8!9�����)��*��4��	��������U3�&�2&#3�*����%�'�+��)�(�������"�#���3 

1. �����" �7�����#����%� )���7������U�� $#�*�#���� �!:��#���(��*�����&#3�*�� 23 )*(� �����&


��*��4��	�����&�2�����!���+��)�4���� (wackestone) )�4���� (packstone) )���!���

���&�2'�(����� (poorly washed grainstone) 
�������������&�2��'�+)!( Jigulites grandis, 

Bosbytauella cf. bosbytauensis, Daixina recava, Chalaroschwagerina sp., 

Sphaeroschwagerina sphaerica, Sphaeroschwagerina cf. pulchra, Pseudoschwagerina cf. 

robusta, Pseudoschwagerina moungthensis, Eoparafusulina pusilla, Chusenella sp., 

Darvasites sp., Misellina sp., Minojapanella sp., Nankinella sp., Pamirina sp., 

Paraschwagerina sp., Pseudodoliolina sp., Pseudofusulina sp., Pseudoschwagerina sp., 

Quasifusulina sp., Rugosofusulina  sp., Praeskinnerella sp., Skinnerella sp., Schubertella sp., 

Staffella sp. )�� Yangcheinia sp. ���%�&����4���
��
�������������4U��%44��	�����
��#����

���� �%4����	���������+�)�����!��� ��!$�!��3 Praeskinnerella sp. )�� Skinnerella sp. &�2

�����U3�&�2�8!9��#�'�(���������(���������&�'&���!(�� !���8!9�4�#3���3$8���;�4�#3�)�!&�2��!��

�������(���
�������������&#3� 2 ������3    

2. �����"�7����4����� $#�*�#��#����� �U3�&�2�8!9���;��
�*����� ����*��4��	�����&�2��4U��#��

��� (mudstone) )�4����)��)�4���� 
����������������%����	��������!���&�2�����U3�&�2

'�+)!( Presumatrina uruzganensis 
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3. �����"�7������!
�� )���7������4�� $#�*�#��4�����4	 $�!!���8!9��#���(��*��4��	�������

�U3�&�2 10 )*(����(�����
��*��)�(���;� 2 �����&�#���34U� )�4����)��)�4���� 
�������������

&�2�(����%����	��������!���&�2�����U3�&�2'�+)!( Verbeekina verbeeki, Chusenella sp., 

Pseudofusulina sp., Staffella sp., )�� Nankinella sp. 

4. �����"�7�����#������ $#�*�#����%�� ��U2��$�!��;������"&�2��*���<�(�#��$�)����
���������

������!��� ����
��*��4��	����������"��34U�)�4����)��)�4���� ��
�������������$7���! 

Neoschwagerina haydeni, Verbeekina verbeeki, Sumatrina sp., Pseudodoliolina pseudolepida 

)�� Colania douvillei �82���!���%����	��������!��� 

5. �����"�7����4���*�� $#�*�#����)!+� ����
��*��4��	��������!���+��)�4���� )������	

���� ��
�������������$7���! Codonofusiella sp., Reichelina sp., Dunbarula sp., Kahlerina 

sp., Eostaffella? sp., Lepidolina multiseptata, Colania douvillei, Metadoliolina douvillei �82��(�

���%����	��������!��� 

 $�!!���8!9���3)��!���������������!(� ���(�
���������&�2��!��$���#����(��$%�&������

��'��(�)�������"$#�*�#����)!+�
������&�'&��#3� �(���!���%*��4��	����� �#3�)�( Early 

Carboniferous $�N8� Late Permian �82�4���*��!*�������!�+��)�!�(��!#�'���)�(���(�����% 

��%�'�+�#������ 1 )�����

��
�������������&�2�#�&8!'�+$�!)<(�*�����)���'�+����� 8 N8� 25 

�82���;��#���(��
���������&�2�7�4#0�%4����	���������+�)��������� 
+����$�!!���8!9���4�#3���3

)��������$�! Charoentitirat (2002), Kanmera and Toriyama (1968) )�� Toriyama and 

Kanmera (1979) �#���(��)<(�*�����N�!�!:�'�+&�2��4����5�"���&�� 4"���&�������	 $%6���!�"	

�*���&���#�  
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����� 1 ����
���������&�2��!��$���#����(��
�����#��!
��$%�&��������'��(�)�������"$#�*�#�

���)!+� ����&�'&� 
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�$��,������& 8 

1-6, 10, 10a. Sphaeroschwagerina shamovi (Sherbovich)  

    1: sagittal section, PB1-33-5, x10. 

    2: axial section, PB1-48-2, x10. 

    3: oblique section, PB1-46-3, x10. 

    4: tangential section, PB1-42-3, x10. 

    5: oblique section, PB1-36-1, x10. 

    6: axial section, PB1-46-4, x10. 

  10: axial section, PB1-46-2, x10. 

   10a: enlarged part of 10, showing very small proloculus and tightly  

        coiled juvenile volutions, x40. 

7. Schubertella sp., axial section, PB1-49-1, x40. 

8. Biwaella sp. A, tangential section, PB1-45-6, x20. 

9. Rugosofusulina sp. A, axial section, PB1-11-3, x10. 

 

PB = Phetchabun (�������"	) 
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��& 8 
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�$��,������& 9 

1-2. Chalaroschwagerina longiinflata n.sp. 

1: axial section, LOE1-106, x10. 

2: axial section, LOE1-108, x10. 

3. Laosella sp., axial section, SR4-6, x10. 

4. Chalaroschwagerina sp., axial section, SR5-3, x10. 

5. Chusenella sp. B, oblique section, LS5-3, x10. 

6. Armenina sp., tangential section, SR2-10, x10. 

7. Neoschwagerina sp., oblique section, KS5-9/1-15, x10. 

8, 8a. Robustoschwagerina sp. B 

  8: axial section, SR6-1, x10. 

8a: enlarged part of 8, showing a well-defined juvenarium composed  

       of a medium-sized proloculus and succeeding three volutions, x40. 

 

LOE = Loei (���), SR = Sara Buri (����%��), 

LS = Lom Sak (*�(��#!), KS = Khon San (4�����) 
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��& 9 
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�$��,������& 10 

1-2, 1a. Paraschwagerina uenoi 

   1: axial section, SR5-9, x10. 

1a: enlarged part of 1, showing juvenile volutions with minute proloculus 

       and fluted septa, x40. 

  2: axial section, LOE1-111, x10. 

3. Yangchienia sp., oblique section, BCF1-7, x20. 

4. Robustoschwagerina sp. A, sagittal section, LOE1-96, x10. 

5. Robustoschwagerina sp. B, sagittal section, SR6-1, x10. 

 

BCF = Ban Chong Fang, Loei (�+���(�����, ���) 
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�$��,������& 11 

1-6, 6a, 7-8. Chalaroschwagerina vulgaris (Schellwien) 

  1: axial section, LOE1-29, x10. 

  2: axial section, LOE1-83, x10. 

  3: axial section, LOE1-65, x10. 

  4: axial section, LOE1-11, x10. 

  5: axial section, LOE1-16, x10. 

  6: axial section, LOE1-4, x10. 

6a: enlarged part of 6, showing an alveolar keriotheca in spirotheca, x20. 

  7: oblique section, KS2-8-6, x10. 

  8: axial section, LOE1-5, x10. 

9. Paraschwagerina sp., tangential section, LOE1-34, x10. 

10. Pseudofusulina subnathorsti (Lee), axial section, LOE1-51, x10. 

11-12. Pseudofusulina cf. gregaria (Lee) 

11: axial section, LOE1-44, x10. 

12: axial section, LOE1-81, x10. 
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�$��,������& 12 

1-18, 18a. Misellina (M.) termieri (Deprat) 

    1: axial section, KS2-11-3, x20. 

    2: axial section, KS2-12-4, x20. 

    3: axial section, KS2-10-15, x20. 

    4: sagittal section, KS2-10-20, x20. 

    5: tangential section, KS2-4-15, x20. 

    6: sagittal section, KS2-10-15, x20. 

    7: sagittal section, KS2-7-15, x20. 

    8: sagittal section, KS2-5-3, x20. 

    9: axial section, KS2-10-7, x20. 

  10: axial section, KS2-3-13, x20. 

  11: sagittal section, KS2-11-5, x20. 

  12: oblique section, KS2-7-6, x20. 

  13: axial section, KS2-11-6, x20. 

  14: oblique section, KS2-7-15, x20. 

  15: sagittal section, KS2-7-4, x20. 

  16: sagittal section, KS2-7-9, x20. 

  17: sagittal section, KS2-4-13, x20. 

  18: axial section, KS2-10-11, x20. 

18a: enlarged part of 18, showing very small proloculus and a fine alveolar 

         keriotheca in spirotheca, x100. 

19-21. Darvasites ordinatus (Chen) 

19: axial section, KS2-14-4, x10. 

20: axial section, KS2-15-5, x10. 

21: axial section, KS2-14-2, x10. 
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�$��,������& 13 (Kanmera and Toriyama; 1968; Plate IV) 

1-16. Maklaya pamirina (Leven) 

17-20. Maklaya saraburiensis Kanmera and Toriyama 
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�$��,������& 14 (Kanmera and Toriyama; 1968; Plate V) 

1-17. Maklaya sethaputi Kanmera and Toriyama 
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1-11. Verbeekina verbeeki (Geinitz)  

   1: tangential section, LS6-21, x10. 

   2: tangential section, LS6-4, x10. 

   3: tangential section, LS6-3, x10. 

   4: sagittal section, LS6-17, x10. 

   5: tangential section, LS6-1, x10. 

   6: tangential section, LS6-2, x10. 

   7: axial section, LS6-12, x10. 

   8: axial section, LS6-9, x10. 

   9: axial section, LS6-22, x10. 

 10: tangential section, LS6-13, x10. 

 11: axial section, LS6-7, x10. 
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�$��,������& 16 (�� Toriyama and Kanmera; 1979; Plate X) 

1-3. Afghanella schencki tereshkovae Leven 

4-13. Afghanella megaspherica Sheng 

14-24. Afghanella sumatrinaeformis (Gubler) 
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1-3. Laosella loeyensis (Pitakpaivan) 

1: axial section, KS5-18-19, x10. 

2: axial section, KS5-19-5, x10. 

3: sagittal section, KS5-5-22, x10. 

4-13. Yangchienia thompsoni Skinner and Wilde 

    4: axial section, KS3-14, x20. 

    5: axial section, KS5-10-21, x20. 

    6: axial section, KS3-32, x20. 

    7: axial section, KS3-33, x20. 

    8: tangential section, SR4-9, x20. 

    9: axial section, KS3-19, x20. 

  10: axial section, KS3-9, x20. 

  11: axial section, KS5-7-20, x20. 

  12: axial section, KS3-3, x20. 

12a: enlarged part of 12, showing askew coiled early volutions and  

        four-layered spirotheca with clear diaphanotheca, x100. 

  13: sagittal section, KS5-10-7, x20. 
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1-32. Presumatrina uruzganensis Leven 

   1: axial section, KS5-7/1-6, x10.   2: axial section, KS5-18-23, x10. 

  3: axial section, KS5-7-17, x10.    4: axial section, KS5-16-2, x10. 

  5: axial section, KS5-18-32, x10.   6: axial section, KS5-19-11, x10. 

  7: axial section, KS5-5-14, x10.   8: axial section, KS5-6-3, x10. 

  9: axial section, KS5-19-17, x10.   10: axial section, KS5-19-14, x10. 

11: axial section, KS5-11-23, x10.   12: axial section, KS5-5-4, x10. 

13: axial section, KS5-1-24, x10.   14: axial section, KS5-10-15, x10. 

15: axial section, KS5-18-25, x10.   16: axial section, KS5-18-8, x10. 

17: axial section, KS5-8-14, x10.   18: axial section, KS5-18-5, x10. 

19: axial section, KS5-10-3, x10.   20: axial section, KS5-19-8, x10. 

21: axial section, KS5-11-3, x10.   22: axial section, KS5-1-5, x10. 

23: axial section, KS5-13-12, x10.   24: axial section, KS5-3-21, x10. 

25: axial section, KS5-18-12, x10.   26: axial section, KS5-11-29, x10. 

27: axial section, KS5-12-6, x10. 

28: tangential section of microspheric specimen, KS5-18-41, x10. 

29: sagittal section, KS5-7-2, x10.   30: sagittal section, KS5-9-15, x10. 

31: sagittal section, KS5-5-8, x10.   32: sagittal section, KS5-7/1-18, x10. 
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1-9. Neoschwagerina haydeni Dutkevich and Khabakov 

   1: tangential section, LR1-20-9, x10. 

   2: sagittal section, LR1-15-19, x10. 

   3: tangential section, LR1-15-2, x10. 

   4: tangential section, LR1-15-23, x10. 

   5: tangential section, LR1-15-14, x10. 

   6: tangential section, LR1-10-17, x10. 

   7: tangential section, LR1-15-25, x10. 

   8: tangential section, LR1-26-6, x10. 

   9: axial section, LR1-15-21, x10. 

9a: enlarged part of 9, showing very small proloculus, primary transverse septula 

developed from the third(?) volution, and a fine alveolar keriotheca in spirotheca, x40. 

 

LR = Lam Narai, Lop Buri (�7������"	, ���%��) 
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1-5. Neoschwagerina haydeni Dutkevich and Khabakov  

  1: axial section, LR1-11-1, x10. 

1a: enlarged part of 1, in which minute proloculus, slightly rotated  

      axis of coilings in early few volutions, and well-developed primary 

      transverse septula from the forth(?) volution can be observed, x40. 

  2: tangential section LR1-26-12, x10. 

  3: tangential section LR1-15-7, x10. 

  4: tangential section LR1-26-16, x10. 

  5: axial section LR1-15-5, x10. 

6. Sumatrina sp., tangential section, LR1-21-7, x10. 

7-14. Pseudodoliolina pseudolepida (Deprat) 

   7: axial section, KS5-17-3, x10. 

   8: axial section, LR1-30-2, x10. 

   9: oblique section, KS5-18-31, x10. 

 10: axial section, KS5-1-20, x10. 

 11: axial section, LR1-23-12, x10. 

 12: axial section, LR1-46-4, x10. 

 13: oblique section, LR1-38-29, x10. 

 14: oblique section, LR1-28-3, x10. 
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1-14. Colania douvillei (Ozawa) 

   1: axial section, LR1-34-8, x10. 

   2: axial section, LR1-18-7, x10. 

   3: axial section, LR1-15-3, x10. 

   4: axial section, LR1-31-21, x10. 

   5: axial section, LR1-31-25, x10. 

   6: axial section, LR1-34-12, x10. 

   7: axial section, LR1-34-20, x10. 

   8: axial section, LR1-29-4, x10. 

   9: axial section, LR1-31-3, x10. 

 10: sagittal section, LR1-7-2, x10. 

 11: sagittal section, LR1-36-11, x10. 

 12: sagittal section, LR1-4-2, x10. 

 13: sagittal section, LR1-15-11, x10. 

 14: sagittal section, LR1-41-5, x10. 
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1-7. Colania douvillei (Ozawa) 

   1: axial section, LR1-38-20, x10. 

   2: oblique section, LR1-18-4, x10. 

   3: axial section, LR1-26-18, x10. 

   4: axial section, LR1-38-11, x10. 

   5: axial section, LR1-38-26, x10. 

   6: axial section, LR1-2-2, x10. 

 6a: enlarged part of 6, showing a tectum and a fine alveolar  

       keriotheca in spirotheca, x40. 

   7: sagittal section, LR1-38-20, x10. 
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1-7, 7a, 8. Colania douvillei (Ozawa) 

   1: sagittal section, LR1-26-1, x10. 

   2: axial section, LR1-26-33, x10. 

   3: axial section, LR1-26-31, x10. 

   4: axial section, LR1-35-15, x10. 

   5: axial section, LR1-26-3, x10. 

   6: axial section, LR1-38-7, x10. 

   7: axial section of microspheric specimen, LR1-1-7, x10. 

7a: enlarged part of 7, showing very small proloculus, slightly rotated  

                 axis of coilings in early few volutions, and a thin tectum and a fine 

                 alveolar keriotheca in spirotheca, x40. 

   8: axial section, LR1-30-8, x10. 
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1-2, 7. Lepidolina multiseptata (Deprat) 

 1: sagittal section, SK6-52 

 2: axial section of microspheric specimen, SK6-27 

 7: axial section, SK1-136 

3-6. Metadoliolina douvillei (Gubler) 

 3: tangential section, SK1-80 

4: axial section, SK1-66 

 5: sagittal section, SK6-15 

6: sagittal section, SK1-100 

 

SK = Sa Keao (���)!+�)
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1-5. Codonofusiella sp. 

 1: axial section, SK6-24 

 2: tangential section, SK6-55 

 3: parallel section, SK6-2 

 4: sagittal section, SK6-8 

 5: oblique section, SK6-4 

6-8. Reichelina sp. 

 6: axial section, SK6-4 

 7: axial section, SK6-47 

 8: axial section, SK4-2-15 

9-10. Dunbarula sp. 

   9: tangential section, LR1-26-6 

 10: axial section, SK4-2-34 

11-12. Kahlerina sp. 

 11: sagittal section, LR1-24-1 

 12: axial section, SK1-7 

13. Eostaffella? sp., axial section, SK1-123 

14-15. Lepidolina multiseptata (Deprat) 

 14: axial section, SK1-3 

 15: sagittal section, SK1-117 

16-18. Colania douvillei (Ozawa) 

 16: axial section, SK4-2-77 

 17: axial section, SK4-2-17 

 18: sagittal section, SK4-2-21 

19. Staffella sp., axial section, SR3-13-8 

20. Nankinella sp., axial section, SR3-16-1 
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