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1. Harma theobene male; 
2.  Cymothoe beckeri female; 

3. Cymothoe indamora female; 
4. Cymothoe herminia female RVVB226; 

5. Cymothoe caenis male RVV B364; 
6. Cymothoe coccinata male RVV B353; 

7. Cymothoe oemilius female. 
8. Rinorea longisepala young fruit; 

9. Rinorea dentata young fruit; 
10. Rinorea caudata fruit RVV49; 

11. Rinorea subintegrifolia capsule; 
12. Cymothoe fumana caterpillar RVV C009  

on Rinorea oblongifolia leaf. 
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a. Proximate factors 
/0
����C�#�"
�$���
��(���0��"���
$�(�$�"!�7�����
�1 ��$���
1�(�����""
�(��
�3��
$���
��(��"���
�
���$
� (���
"0
�$��
��"�1�
1�0
�
��

��
��7����1�"0
�(�$"�"0�" �"0
�
����#�$0���(��#�"������
$�(�$�"��'
��1��"
��� �
<�"0��*0� "0
�#
$0����#� �
0��1� 
C����"�"���� �(� �� ��� "�$����� ����"� ��� �� ����$
� �(� (��1� �!� ��""
�(��
��
1
�
�1�� ��� #
"�����$� �19��"#
�"�� )0���$0� ��1� ���
� 3� ���DG� -
��*��"�
�3� -�0��
�*3� ��1� +!���3�
,�������1�0��"�����"��
$�*��"�����!�"0
������
�-�� ���13������3�"0
����"����1��"����"�����(�!���*����� �
�
���(��1�����"�����1
"
�#��
1��!�"0
��������"�����
0 ��������(�"0
��1��"�(
#��
����*
�3���������
#��
�
��
(
�
�$
��0���1�"0
�
(��
�#�"$0���������
�(��#��$ 
�-�����13�����G����*
�3�+*3���1�/0�#��3���������
/0
���
$��
��
0����������
?�
�$
���
1��!�(
#��
��70 
��$0�����*�����"��(����������"��������
���#��*�
��
$�
��/0�#�������1�8
��#!�3���������"����*
�
��� �"0
��
0����������
?�
�$
��
�1��*�"���������"����
�!� �� ��""
�(�!� (����7�� �� �
?�
�$
� �(� ��� �
��$0��*3� ���
�"�"���3� 
�$���"
�� ��1� ,�� ���1��*3� ���(�$
�

�����"���3���1��$$
�"��$
��
�7�$����1�@0
73����D� ��/0
���
1�#����"��
����!�$�
���"�"0
��
��$0��*�
�0��
� ��� 0��"� (��1��*� ��
� ������� ����0
�3� ����G� 8� ����!� ��1� >7
��3� ���IG� L
��
�3� ������� '��1��*�
#�!��
�"��**
�
1��!����������1M���$0
#�$���$�
�3�� 
�7�$����1�@0
73����DG��$0���0��
�3�����'���3�
��1���$�
3�,������ �"�-�����1�������(���1�"0�"� ����	��� �(
#��
�����1��������"���
$�
�����������"����
"�� "0
� ����"�F� 1
���"!3� ��1�$�"��*� "0�"� (
#��
�� ��� 1� ��� ����"�� �"� ���1�#� ��1� "0�"� ����"� �
$�*��"����
�$$���� ���!� �("
�� "0
� (
#��
� 0��� ���1
1� /0�#����� � �1� 8
��#!�3� ������� <("
�� ��� ���
$"� ���1�� ��� ��
����"3��
$
�"������
�
�"����"0
�"����3���"
���
3��� ����$�����1��������"���@���
�"3����DG�K��3�����'�� �3�
��1���
����*03���������
�������
1����$��"�$"��
�$
� "�����(���"0��0!��$�����1�$0
#�$���$0���$"
���"�$��
�(� "0
� �
�(3�"��1
"
�#��
� "0
� ���"�����"!� (��� ����� ��"���� �
�7�$�� ��1�@0
73����DG��$0���0��
�3� ����
'���3� ��1� ��$�
3� ,������<��� ��
$�
�� �(�1�!;�$"��
� � �""
�(��
�� �������!� �0�7�1��##��*� �
0������� �"�
"0��� �"�*
3� 70
�
� "0
� (��
�
*�� #��
� ����1�!� ��� "0�" � "0
� "
�#����� "����� 1��#� �*����"� "0
� �
�(� ���(�$
�
�
�7�$����1�@0
73����D����

>�
����3� ���;����"��
� ����"� $0
#��"�!� ��� �������!� " 0
� #��"� �#���"��"� ����$
� �(� ��(��#�"����
$��"����"��*�"��"0
�(�����1
$�������!�����""
�(�!�" ���������"������"����
��
�3�����G�)0���$0���1����
 �3�
���DG�&
�#!3����DG��
�7�$����1�@0
73����D�����
$�(� $�$0
#�$����$����$"�����"�#����"��@��"
�3��

�!3�
��1�4������3�����G�����'����
"����3�,��,�����1
"
�� 
�"�����
��
�3�����G�K��3�����'���3���1���
����*03 �
�����3� 
�"0
�� ��1���1����!� ��� ��� $�#����"���� ���
� �
�3� ����G� /0�#����� ��1� 8
��#!�3� ����G�
�$0���0��
�3�����'���3���1���$�
3�,�������

�



� �� �

b. Ultimate factors 
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FIGURE 1 (opposite page). Morphological diversity in Harma and Cymothoe adults. 1A 
Harma theobene; 1B Cymothoe oemilius; 2A C. beckeri. Yellow species: 2B C. fumana; 
3A C. egesta; 3B C. lucasii 4A C. reinholdii; 4B C. haynae. Red species: 5A C. ogova; 6A 
C. sangaris; 7A C. coccinata; 8A C. haimodia; 9A C. reginaeelisabethae. White species: 
5B C. jodutta; 6B C. caenis; 7B C. indamora; 8B C. alticola; 9B C. althaea. Images are ½ 
x life size and taken from d’Abrera (2004) except 5A taken from Larsen (2005).  
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 1 1 3 1 1 1 2 6 1 1 5 2 1 1 3 1 1 1 1 2 1 2 1 5 1 1 1  
TABLE 1. Host plant relationships of Cymothoe feeding on Rinorea in Cameroon. Redrawn from Amiet and 
Achoundong  (1996).  
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Buchnerodendron � � � � � � � � � � � � � � � � � � 1 

Caloncoba � � � � � � � � � � � � � � � � � � � � � � � � � 8 

Heterophragma � � � � � � � � � � � � � � � � � � 1 

Kiggelaria � � � � � � � � � � � � � � � � � 0 

Lindackeria � � � � � � � � � � � � � � � � � � � 2 

Poggea � � � � � � � � � � � � � � � � � � 1 

ACHARIACEAE 

Rawsonia � � � � � � � � � � � � � � � � � � � � � � � � 7 

Fernandoa � � � � � � � � � � � � � � � � � � 1 
BIGNONIACEAE 

Kigelia � � � � � � � � � � � � � � � � � � � 2 
DICHAPETALACEAE Dichapetalum � � � � � � � � � � � � � � � � � � 1 

EUPHORBIACEAE Macaranga � � � � � � � � � � � � � � � � � � 1 
HYPERICACEAE Vismia � � � � � � � � � � � � � � � � � � 1 

Casearia � � � � � � � � � � � � � � � � � � 1 
SALICACEAE 

Dovyalis � � � � � � � � � � � � � � � � � � � � 3 
   4 1 1 1 1 1 2 3 1 5 2 2 1 2 1 1 1  

TABLE 2. Reported host plant relationships of Cymothoe feeding on Achariaceae and other host plant 
families (van Someren, 1974; van Son, 1979; Fontaine, 1982; Kielland, 1990; Bampton, Collins, and Dowsett, 
1991; Larsen, 1991; Amiet and Achoundong, 1996).  
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Phalantha �� �� � �Heliconiinae 

Terinos �� �� � �

Cymothoe �� �� � �Limenitidinae 
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TABLE 3. Host plant relationships of Harma and butterflies feeding on Rinorea with families belonging to the passifloraceous 
group, according to the online HOSTS database (0""��MM777��0#��$���M�
�
��$0;$���"���M���9
$"�M0��"��� �"�M).  
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TABLE 4. Sampled taxa of Rinorea and Violaceae outgroups.  
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Genus Species Author SampleID Collection Locality Country 
Allexis cauliflora Pierre allex003 Andel 3244 Kribi, Manale Cameroon 
Decorsella paradoxa A.Chev. decor116 Jongkind 6655 Grand Gedeh Liberia 
Hybanthus enneaspermus (L.) F.Muell. hyban020 Jongkind 2845 Volta Region Ghana 
Rinorea subintegrifolia (P.Beauv.) Kuntze subin021 Achoundong 2108 Edea, 5km on Edéa–Douala road Cameroon 
Rinorea subintegrifolia (P.Beauv.) Kuntze subin002 Gideon Shu 327 Bipindi–Lolodorf Cameroon 
Rinorea subintegrifolia (P.Beauv.) Kuntze subin113 Jongkind 6054 Grand Cape Mount, north of Lake Piso Liberia 
Rinorea sp. nov ined.  sp.110 Achoundong 2337 Sangmelina, Meyomessala Cameroon 
Rinorea simonae Achoundong simon067 Achoundong 2110 Bella SW of Edéa Cameroon 
Rinorea rubrotincta Chipp rubro066 Achoundong 2124 Right band of Sanaga River  Cameroon 
Rinorea ovata Chipp ovata026 Achoundong 2122 Njabilobe, Kribi–Ebolowa road Cameroon 
Rinorea ovata Chipp ovata001 Gideon Shu 7751 Bipindi–Lolodorf Cameroon 
Rinorea mezilii Achoundong mezil064 Achoundong ? Kribi, Boaben Cameroon 
Rinorea mezilii Achoundong mezil016 Achoundong 2119 W of Song Mbong Cameroon 
Rinorea longicuspis Engl. longc008 Achoundong 2112 Elogbantindi, Bella SW of Edéa Cameroon 
Rinorea liberica Engl. liber114 Jongkind 6148 Grand Cape Mount, Grand Cape Mountains  Liberia 
Rinorea letouzeyii Achoundong letou063 Achoundong 2180 Route Bella Cameroon 
Rinorea leiophylla M.Brandt leiop062 Achoundong 2115 Elogbantindi, Bella SW of Edéa Cameroon 
Rinorea kamerunensis Engl. kamer006 Achoundong 2111 Elogbantindi, Bella SW of Edéa Cameroon 
Rinorea ilicifolia (Welw. ex Oliv.) Kuntze ilici028 Jongkind 3314 Mahajanga (Majunga) Madagascar 
Rinorea ilicifolia (Welw. ex Oliv.) Kuntze ilici115 Jongkind 6241 Grand Gedeh Liberia 
Rinorea ilicifolia (Welw. ex Oliv.) Kuntze ilici112 Wieringa 5388 Agboville, Yapo forest Ivory Coast 
Rinorea gabunensis Engl. gabun024 Achoundong 2118 Douala–Edéa road Cameroon 
Rinorea gabunensis Engl. gabun042 Wieringa 4419 Ngounié, 5km on the road Ikobey–Bakongue Gabon 
Rinorea gabunensis Engl. gabun060 Wieringa 4451 Ngounié, 10km on the road Ikobey–Bakongue Gabon 
Rinorea gabunensis Engl. gabun072 Wieringa 4566 Ngounié, 27km road Mimongo/Koulamoutou Gabon 
Rinorea exappendiculata Engl. ex M.Brandt exapp059 Wieringa 4382 Ngounié, Sindara Gabon 
Rinorea dimakoensis Achoundong dimak108 Achoundong 2167 Campo, Nkoe Elon Cameroon 
Rinorea dimakoensis Achoundong dimak057 Sonke 2591 10 km E of Kika village Cameroon 
Rinorea campoensis M.Brandt campo030 Gideon Shu 8294 Bipindi–Lolodorf Cameroon 
Rinorea campoensis M.Brandt campo055 Wieringa 4640 Ngounié, 33 km on road Mbigou/Malinga Gabon 
Rinorea breviracemosa Chipp brevi109 Achoundong 2208 Akak Cameroon 
Rinorea breviracemosa Chipp brevi111 Valkenburg 2549 Nyanga, Doudou Mountains Gabon 
Rinorea angustifolia (Thouars) Baill. angus054 Achoundong 2117 Douala–Edéa road Cameroon 
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Genus Species Author Stage Sample ID Collection Locality Country 
Adelpha bredowii Geyer adult AY788591 unknown Oregon, Benton co. USA 
Cymothoe beckeri Herrich-Schaeffer adult RVV B290 Velzen B290 Edea, Ducam-Duclair Cameroon 
Cymothoe beckeri Herrich-Schaeffer adult RVV B298 Velzen B298 Edea, Ducam-Duclair Cameroon 
Cymothoe beckeri Herrich-Schaeffer adult RVV B365 Velzen B365 Kribi, Londji 2 Cameroon 
Cymothoe beckeri Herrich-Schaeffer adult RVV B374 Velzen B374 Kribi, Lobe 1 Cameroon 
Cymothoe beckeri Herrich-Schaeffer adult RVV B376 Velzen B376 Kribi, Bissiang Cameroon 
Cymothoe beckeri Herrich-Schaeffer adult RVV B386 Velzen B386 Kribi, Nkolo Cameroon 
Cymothoe beckeri Herrich-Schaeffer adult RVV B389 Velzen B389 Kribi, Bissiang Cameroon 
Cymothoe caenis Drury adult RVV B249 Velzen B249 Edea, Malimba Cameroon 
Cymothoe caenis Drury adult RVV B364 Velzen B364 Kribi, Londji 2 Cameroon 
Cymothoe caenis Drury adult RVV B383 Velzen B383 Kribi, Londji 2 Cameroon 
Cymothoe caenis Drury adult RVV B384 Velzen B384 Kribi, Djabilobe Cameroon 
Cymothoe caenis Drury adult RVV B385 Velzen B385 Kribi, Djabilobe Cameroon 
Cymothoe egesta Cramer adult RVV B081 Velzen B081 Yaoundé, Kala Cameroon 
Cymothoe egesta Cramer adult RVV B082 Velzen B082 Yaoundé, Kala Cameroon 
Cymothoe egesta Cramer adult RVV B266 Velzen B266 Edea, Eding Cameroon 
Cymothoe egesta Cramer adult RVV B270 Velzen B270 Edea, Eding Cameroon 
Cymothoe egesta Cramer adult RVV B300 Velzen B300 Edea, Ducam-Duclair Cameroon 
Cymothoe egesta Cramer adult RVV B332 Velzen B332 Edea, Ducam-Duclair Cameroon 
Cymothoe egesta Cramer adult RVV B372 Velzen B372 Kribi, Londji 2 Cameroon 
Cymothoe egesta Cramer caterpillar RVV C025 Velzen C025 Yaoundé, Elounden Cameroon 
Cymothoe egesta Cramer egg RVV E007 Velzen E007 Edea, Ducam-Duclair Cameroon 
Cymothoe fontainei Overlaet adult CSM379 McBride 379 unknown Cameroon 
Cymothoe fumana Westwood adult RVV B080 Velzen B080 Yaoundé, Kala Cameroon 
Cymothoe fumana Westwood adult RVV B107 Velzen B107 Yaoundé, Kala Cameroon 
Cymothoe fumana Westwood adult RVV B321 Velzen B321 Edea, Ducam-Duclair Cameroon 
Cymothoe fumana Westwood adult RVV B378 Velzen B378 Kribi, Londji 2 Cameroon 
Cymothoe fumana Westwood caterpillar RVV C001 Velzen C001 Yaoundé, Kala Cameroon 
Cymothoe fumana Westwood caterpillar RVV C002 Velzen C002 Yaoundé, Kala Cameroon 
Cymothoe fumana Westwood caterpillar RVV C009 Velzen C009 Yaoundé, Kala Cameroon 
Cymothoe fumana Westwood caterpillar RVV C013 Velzen C013 Yaoundé, Kala Cameroon 
Cymothoe herminia Grose-Smith adult RVV B226 Velzen B226 Yaoundé, Kala Cameroon 
Cymothoe indamora Hewitson adult RVV B319 Velzen B319 Edea, Ducam-Duclair Cameroon 
Cymothoe jodutta Westwood adult RVV B060 Velzen B060 Yaoundé, Kala Cameroon 
Cymothoe jodutta Westwood adult RVV B169 Velzen B169 Yaoundé, Kala Cameroon 
Cymothoe oemilius Doumet adult RVV B322 Velzen B322 Edea, Ducam-Duclair Cameroon 
Cymothoe oemilius Doumet adult RVV B361 Velzen B361 Kribi, Londji 2 Cameroon 
Cymothoe oemilius Doumet adult RVV B377 Velzen B377 Kribi, Londji 2 Cameroon 
Cymothoe ogova Plötz adult CSM337 McBride 337 unknown Cameroon 
Cymothoe sangaris Godart adult RVV B061 Velzen B061 Yaoundé, Kala Cameroon 
Cymothoe sangaris Godart adult RVV B199 Velzen B199 Yaoundé, Kala Cameroon 
Cymothoe sangaris Godart adult RVV B240 Velzen B240 Yaoundé, Elounden Cameroon 
Cymothoe sangaris Godart adult RVV B344 Velzen B344 Yaoundé, Elounden Cameroon 
Cymothoe sangaris Godart adult RVV B346 Velzen B346 Yaoundé, Elounden Cameroon 
Cymothoe sangaris Godart adult RVV B354 Velzen B354 Yaoundé, Elounden Cameroon 
Cymothoe sangaris Godart egg RVV E010 Velzen E010 Yaoundé, Elounden Cameroon 
Cymothoe sangaris Godart egg RVV E011 Velzen E011 Yaoundé, Elounden Cameroon 
Euphaedra herbertii Sharpe adult AY218241 unknown Lesombo River Zambia 
Harma theobene Doubleday adult RVV B224 Velzen B224 Yaoundé, Kala Cameroon 
Harma theobene Doubleday adult RVV B225 Velzen B225 Yaoundé, Kala Cameroon 
Harma theobene Doubleday adult RVV B235 Velzen B235 Yaoundé, Elounden Cameroon 
Harma theobene Doubleday adult RVV B241 Velzen B241 Yaoundé, Elounden Cameroon 
Harma theobene Doubleday adult RVV B265 Velzen B265 Edea, Eding Cameroon 
Harma theobene Doubleday adult RVV B275 Velzen B275 Edea, Eding Cameroon 
Harma theobene Doubleday adult RVV B287 Velzen B287 Edea, Ducam-Duclair Cameroon 
Harma theobene Doubleday adult RVV B299 Velzen B299 Edea, Ducam-Duclair Cameroon 
Harma theobene Doubleday adult RVV B351 Velzen B351 Yaoundé, Elounden Cameroon 
Harma theobene Doubleday adult RVV B356 Velzen B356 Yaoundé, Elounden Cameroon 
Harma theobene Doubleday adult RVV B379 Velzen B379 Kribi, Londji 2 Cameroon 
Harma theobene Doubleday egg RVV E001 Velzen E001 Yaoundé, Elounden Cameroon 
Harma theobene Doubleday egg RVV E009 Velzen E009 Yaoundé, Elounden Cameroon 
Parthenos sylvia Cramer adult AY090218 unknown Stratford Butterfly Farm UK 

 
TABLE 5. Sampled taxa of Cymothoe, Harma and Limenitidinae outgroups.  
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Genus Species Form Stage Sample ID Collection Locality Country Host Plant 
Cymothoe egesta "orange" adult CSM345 McBride 345 Campo Cameroon R. breviracemosa 
Cymothoe egesta "orange" adult CSM349 McBride 349 Campo Cameroon R. breviracemosa 
Cymothoe egesta "orange" adult CSM350 McBride 350 Campo Cameroon R. breviracemosa 
Cymothoe egesta "orange" adult CSM355 McBride 355 Campo Cameroon R. breviracemosa 
Cymothoe egesta "orange" adult CSM356 McBride 356 Campo Cameroon R. breviracemosa 
Cymothoe egesta "orange" adult RVV B081 Velzen B081 Yaoundé, Kala Cameroon unknown 
Cymothoe egesta "orange" adult RVV B082 Velzen B082 Yaoundé, Kala Cameroon unknown 
Cymothoe egesta "orange" adult JLA5 Amiet. Yaoundé, Zamakoe Cameroon R. lepidobotrys 
Cymothoe egesta "orange" adult JLA6 Amiet. Yaoundé, Zamakoe Cameroon R. lepidobotrys 
Cymothoe egesta "orange" adult JLA11 Amiet Yaoundé, Zamakoe Cameroon R. lepidobotrys 
Cymothoe egesta confusa adult JLA2 Amiet Mbalmayo, Nkolngock Cameroon R. keayii 
Cymothoe egesta confusa adult JLA7 Amiet East Province, Dimako Cameroon R. dimakoensis 
Cymothoe egesta confusa adult CSM333 McBride 333 Edea Cameroon unknown 
Cymothoe egesta confusa adult RVV B300 Velzen B300 Edea, Ducam-Duclair Cameroon unknown 
Cymothoe egesta confusa adult RVV B332 Velzen B332 Edea, Ducam-Duclair Cameroon unknown 
Cymothoe egesta confusa egg RVV E007 Velzen E007 Edea, Ducam-Duclair Cameroon R. mezilii 
Cymothoe egesta confusa adult RVV B266 Velzen B266 Edea, Eding Cameroon unknown 
Cymothoe egesta confusa adult RVV B270 Velzen B270 Edea, Eding Cameroon unknown 
Cymothoe egesta confusa adult JLA9 Amiet, J.-L. Edea, Ndoupe Cameroon R. mezilii 
Cymothoe egesta confusa adult RVV B372 Velzen B372 Kribi, Londji 2 Cameroon R. ilicifolia 
Cymothoe egesta confusa adult JLA10 Amiet, J.-L. Mbalmayo, Memian Cameroon R. ilicifolia 
Cymothoe egesta confusa caterpillar RVV C025 Velzen C025 Yaoundé, Elounden Cameroon R. ilicifolia 
Cymothoe egesta confusa adult JLA3 Amiet, J.-L. Yaoundé, Kala Cameroon R. ilicifolia 
Cymothoe egesta confusa adult JLA8 Amiet, J.-L. Yaoundé, Kala Cameroon R. keayii 
Cymothoe fontainei  adult CSM379 McBride 379 unknown Cameroon  
Cymothoe fumana  adult RVV B378 Velzen B378 Kribi, Londji 2 Cameroon  
Cymothoe ogova  adult CSM337 McBride 337 unknown Cameroon  
Harma theobene  adult RVV B356 Velzen B356 Yaoundé, Elounden Cameroon  

TABLE 6. Sampled taxa of Cymothoe egesta and Limenitidini outgroups.  
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Species n Mean Intra-sp Max Intra-Sp Nearest Neighbour  NN sample ID Distance to NN 
Cymothoe beckeri 5 0 0 Cymothoe oemilius RVV B377 3.51 

Cymothoe caenis 5 1.17 2.01 Cymothoe sangaris RVV E011 4.65 

Cymothoe egesta 5 1.09 1.95 Cymothoe sangaris RVV B199 3.33 

Cymothoe fumana 4 0 0 Cymothoe oemilius RVV B377 4.1 

Cymothoe indamora 1 - - Cymothoe beckeri RVV B365 4.68 

Cymothoe jodutta 1 - - Cymothoe egesta RVV B372 4.11 

Cymothoe oemilius 3 0 0 Cymothoe sangaris RVV B199 2.82 

Cymothoe sangaris 4 0.58 1.18 Cymothoe oemilius RVV B377 2.82 

Harma theobene 8 0.16 0.49 Cymothoe sangaris RVV B199 7.14 
 
TABLE 7. Distance summaries of the within species (intraspecific) cox1 sequence diversity and the minimum distance to the nearest 
neighbour species (NN). Only sequences > 425 basepairs were included.   
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FIGURE 2. Radial taxon identification tree of collected Cymothoe and Harma butterflies (coloured), caterpillars (RVV C; black) and 
eggs (RVV E; black) . Phenogram based on cox1 sequence kimura 2 parameter distances.  
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FIGURE 3��Phylogenetic tree of Cymothoe, Harma and outgroups based on mtDNA cox1 sequences. Node 
labels indicate Bayesian posterior probability values. �
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FIGURE 4. Phylogenetic tree of Cymothoe egesta confusa, C. egesta “orange” and outgroups based on mtDNA cox1 
sequences. Node labels indicate Bayesian posterior probability values.  

�



� �" �

������	�

/0
�  �!
����� ����!���� 7��� �"���
1� ���
�1!� �("
�� ��� ���� *
�
��"����� �
$���
� "0
� $���
�*
�$
�
1��*���"�$�1����
1��
��7�����3���1�$�"��*�"0�"�"0
� �����0�1�$���
�*
1�
����
�����"0
���#
����"
�����
���������"!� 1��"����"���� "0��� "0
� ����� �(� "0
� �������� � ��1� ���� � ����!����� � /0
� ���*0� ���"�� �(�
*
�
��"���� �
����� ��*� ���
��0��1� �0�7
1� "0�"� "0
� (� ��� ����� �
�$0
1� �"�"������"!� �("
�� ���� ��#��
�3�
70�$0�7
�
�1��$��1
1������������@��$���"�����7
�
�" 0������
1����,D����DX��������#��
��"��
��(��#�
�������*
�
��"�������

/0
�������"������(���$$
��(���
C$0��*
���
"7

��"0
 �$0��������*
1�(��#������5����,G�����
��70�$0�
��
���1�$�"��
�(���*��1�#�C��*��/0
��$$
�"��$
���"
 ���(���������#
"
���7
�
��
"7

������J���1�����J���
/0
� �
���"��*�0����"!�
� "�

� (�*��
� ���0��� �� � �
����	#��	� � ��1� �� � ������
�	������ � ��� ���"
�� "�� ���� �"0
��
�	
���� � ����� �����3� 70�$0� �0�7� �� ���!"�#!� 7�"0� (���� 0�*0� !� ������"
1� ����� ������ $��1
��� /0
� (���"�
$��1
�$��"�����"7���$$
��������(� �� ����%	�������� ��/0
��
$��1�$��1
�$��"�����"0
���
$�
�� �� �������
�	� �
��1� �� ����	
����	#��	� 3���"0�#
#�
���(����*�����EE ��/0
�"0��1�$��1
�$��� ��"���(���C���
$�
���(�"0
�"���
�
	�	�	#��	�� �EE<������ ��	�����
�	� 3��� �	�	�	#��	� 3��� ������'��		 3��� ���'	�		 3��� ��	��
�	 ���1������1
�$���
1���
$�
���
/0
� (���"0� $��1
� ��� �� $���"
�� �(� ��C� ��
$�
�� (��#� � ��*������ EE<,� ��1� EE<I�� �� � ����
�
�	� 3��� �
������
�
�	� 3��� ���	������� 3��� ���
�	����	� 3��� ��%��� ���1� �� �������	
��� ����	
���� ��	���	�� �EE<,���

#��"���
�
���"
��"��"0���$��1
3���"�"0����
��"����0���0������ 
�!���7����"
��������������"!�����
����D���-�"0��� 
�$0�
$��1
3� ��
$�
�� �
��"����0���� ��
� ��$�
��� 7�"0� 1�((
 �
�"� �$$
������� �(� "0
� ��#
� ��
$�
�� ��"� $���"
���*�
"�*
"0
��(�*��
������

 
FIGURE 5.�Phylogenetic tree of Rinorea and outgroups based on nrDNA ITS sequences. Species coloured according 
to taxonomic subgroup (Achoundong, 1997). Node labels indicate Bayesian posterior probability values.  
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FIGURE 6.�Phylogenetic tree of Rinorea and outgroups based on cpDNA trnL-F sequences, redrawn from Bakker 
et al. (2003). Species coloured according to taxonomic subgroup (Achoundong, 1997). Node labels indicate 
Bayesian posterior probability values. �
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   Distance 
Sample ID Region Locality RVV B270 RVV B300 RVV B372 RVV B081 RVV B082 

RVV B270 Edéa Eding -         

RVV B300 Edéa Ducam-Duclair 0 -     

RVV B372 Kribi Londji 2 0 0 -    

RVV B081 Yaoundé Kala 1.54 1.73 1.54 -   

RVV B082 Yaoundé Kala 1.95 1.91 1.86 0.17 - 
 
TABLE 8. Sequence diversity within the C. egesta complex, based on Kimura 2 parameter distances of mtDNA cox1 
sequences >425 base pairs long.  
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   Distance 
Sample ID Region Locality RVV B346 RVV B354 RVV E011 RVV B199 

RVV B346 Yaoundé Elounden -       

RVV B354 Yaoundé Elounden 0 -    

RVV E011 Yaoundé Elounden 0 0 -   

RVV B199 Yaoundé Kala 1.15 1.15 1.18 - 
 
TABLE 9. Sequence diversity within the C. sangaris complex, based on Kimura 2 parameter distances of 
mtDNA cox1 sequences >425 base pairs long.  
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   Distance 
Sample ID Region Locality RVV B249 RVV B384 RVV B385 RVV B364 RVV B383 

RVV B249 Edéa Malimba -         

RVV B384 Kribi Djabilobe 0.15 -     

RVV B385 Kribi Djabilobe 0.3 0.15 -    

RVV B364 Kribi Londji 2 2.01 1.86 1.7 -   

RVV B383 Kribi Londji 2 2.01 1.86 1.7 0 - 
 
TABLE 10. Sequence diversity within C. caenis, based on Kimura 2 parameter distances of mtDNA cox1 sequences >425 
base pairs long.  
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FIGURE 7. Morphological variation in the four male C. caenis specimens (life size). Top: numbering 
system of the veins of the hindwing; A. RVV B385; B. RVV B383; C. RVV B249; D. RVV B364. 
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 verrucosa � � � � � � � � � A � � � � � � � � � � � � � � � � � � 1 
 dewildei � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 
 ledermannii � � � � B � � � � � � � � � � � � � � � � � � � � � � � � 2 
 longisepala � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2 
 oblongifolia � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2 
 subsessilis � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3 
 amietii �  � � � � � � � � � � � � � � � � � � � � � � � � � � � 2 
 sinuata � �C� � � � � � � � � � � � � � � � � � � � � � � � � � 1 
 campoensis � � � � � �  � � � � � � � � � � � � � � � � � � � � � 1 
 dentata � � � � � � � � D� � � � � � � � � � � � � � � � � � � � � � 3 
 yaundensis � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2 

��<�

 zenkeri � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 
 longicuspis � � � � � � � � � � � � � E � � � � � � � � � � � � � � � � 3 

���� �
 welwitschii � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3 
 rubrotincta � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2 
 vivienii � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2 
 batesii � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2 
 spongiocarpa � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 
 preussii � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 

���� �

 gabunensis � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 
 dewitii � � � � � � � � � � F � � � � � � � � � � � � � � � � � 1 
 dimakoensis � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 
 mezilii � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 
 letouzeyi � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 
 ilicifolia � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 

���� �

 keayi � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 2 

��� �  lepidobotrys � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 

��� �  angustifolia � � � � � � � � � � � � � � � � � � � � � � G � � � � � � 2 

�<� � caudata � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 

�<� � convallarioides � � � � � � � � � � � � � � � � � � � � � � � � � � � � 1 
�  2 1 3 1 1 1 2 1 2 5 2 1 6 1 3 1 1 1 5 1 1 1 1 1 1 1 1  

TABLE 11. Host plant relationships of Cymothoe and Rinorea, modified from Amiet and Achoundong (1996). Rinorea species arranged 
according to subgroups from Achoundong (1997), Cymothoe species arranged according to lineages from Amiet (2000). Cymothoe 
species with red males are in red, species with yellow or white (C. harmilla) males are in black. Shadings indicate relational groups. 
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FIGURE 1. The three main study areas in Cameroon with towns in red and 

field localities in blue. For a detailed view see figure 4. 
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FIGURE 2. Annual climatic changes in the three main study areas. Average monthly rainfall (left) and temperature (right), data taken 
from Letouzey (1968) is concordant with data available on 777�7���1$��#�"
�$�# .  
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FIGURE 3. Mean annual rainfall (left) and temperature (right) for the three main study areas, data taken from Letouzey 
(1968) is concordant with data available on 777�7���1$��#�"
�$�# . 
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FIGURE 4. The studied localities in Cameroon. Red circles are large towns, red houses are the towns of the three main study areas. 
White circles are field localities, with roads along which we have collected marked with red outlines. Maps taken from the Google Earth 
website http://maps.google.com.  
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Province Department Area Locality lat long Field Days Total Days 

Mont Kala N 03°50.23' E11°20.86' 11 Central 
province 

Mfoundi Yaoundé   

Mont Elounden N 03°49.83' E11°26.84' 7 
18 

Malimba N 03°49.73' E10°06.73' 2 

Ile Eding N 03°48.96' E10°08.16' 3 

Littoral 
province 

Sanaga Maritime Edéa  

Ducam Duclair N 03°55.10' E10°04.29' 6 

11 

Londji 2 N 03°04.96' E09°59.26' Kribi-Edéa road 

Bebambwe 2 N 03°03.51' E09°59.26' 

6 

Kribi-Lolodorf road Bissiang N 02°59.00' E09°59.60' 2 

Kribi-Ebolowa road Djabilobe N 02°48.50' E10°20.67' 1 

Mbongo N 03°24.97' E10°08.74' 

Bella N 03°15.70' E10°11.75' 

Elokbatindi-Bipindi 
road 

Nkolo N 03°14.49' E10°13.35' 

1 

South 
Province 

Océan Kribi 

Kribi-Campo road Lobe 1 N 02°52.6' E09°52.6' 1 

11 

TABLE 1.  Localities in the three main study areas with coordinates and the number of days in the field.  
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Genus�  species �   �
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albidiflora � � � � 1 

amietii � � � � � 2 

angustifolia � � � � 1 

batesii � � � � 1 

breviracemosa � � � � 1 

campoensis � � � � 1 

caudata � � � � 1 

dentata � � � � � 2 

dewildei � � � � 1 

dewitii � � � � 1 

gabunensis � � � � 1 

ilicifolia � � � � 1 

kamerunensis � � � � 1 

ledermannii � � � � 1 

leiophylla � � � � � 2 

lepidobotrys � � � � 1 

letouzeyi � � � � 1 

longicuspis � � � � � � 3 

longisepala � � � � 1 

mezilii � � � � � 2 

oblongifolia � � � � � 2 

ovata � � � � 1 

preussii � � � � 1 

rubrotincta � � � � 1 

simonae � � � � 1 

subintegrifolia � � � � 1 

umbricola � � � � 1 

verrucosa � � � � 1 

welwitschii � � � � 1 

woermanniana � � � � 1 

yaundensis � � � � 1 

R
in

or
ea

 

zenkeri � � � � 1 

� ��� ��� ��� ���  
TABLE 2. Rinorea species found in  
the three main study areas 

Supergroup Group Subgroup species 
IA1 R. angustifolia* 

R. lepidobotrys* 

R. breviracemosa* 

R. sp. 1 

IA 
IA2 

R. sp. 2 

R. convallarioides 

R. microglossa IB1 

R. ebolowensis 

R. caudata* 

I 

IB 

IB2 
R. albidiflora* 

R. ilicifolia* 

R. dimakoensis 

R. dewitii* 

R. simonei 

R. letouzeyi* 

R. mezilii* 

R. keayi 

IIA1 

R. crassifolia 

R. kamerunensis* 

R. gabunensis* 

R. spongiocarpa 

R. batesii* 

R. ovata* 

R. rubrotincta* 

R. vivienii 

IIA2 

R. preussii* 

R. welwitschii* 

R. longicuspis* 

IIA 

IIA3 

R. leiophylla* 

R. subintegrifolia* 

R. bosii 

R. faurei 

R. fausteana 

R. campoensis* 

R. sinuata 

R. verrucosa 

R. dentata* 

R. yaundensis* 

R. zenkeri* 

R. longisepala* 

R. ledermannii* 

R. gilletii 

R. villiersii 

R. umbricola* 

R. exappendiculata 

R. dewildei* 

R. amietii* 

R. subsessilis* 

R. woermanniana 

R. dichroa 

II 

IIB IIB1 

R. oblongifolia* 
TABLE 3. Rinorea classification according to Achoundong (1997) 
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FIGURE 5. 1. making swabs of surface chemicals; 2. Mont Elounden; 3. Olivier Sene Belinga; 4. Mballa Joseph climbing in R. oblongifolia; 5. 
inflorescence R.longisepala; 6. 2��$
��2
���*���)�*�#����1�>����
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� 
���*�G���� �����	��		� (���"�G���� �����	��		 ���(���
�$
�$
��		���G����
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�� �"�#��"�L���G� ����7�"0�%��"���<$0���1��*G��� �� ��� �� 	�		 � �
��
�G� �,�� Olivier Sene Belinga and Ndtongo Etienne; 13. Olivier Sene 
Belinga pressing plants; 14. R. oblongifolia fruits and inflorescence RVV040; 15. R. mezilii inflorescence; 16. with Olivier Sene Belinga; 17. Gaston 
Achoundong; 18. R. gabunensis inflorescence; 19. Olivier Sene Belinga pressing plant collections at the Herbier National in Yaoundé; 20. R. 
subintegrifolia fruits; 21.Menguele Roger. �
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beckeri � � � � � 2 

caenis � � � � � 2 

coccinata � � � � 1 

colmanti* � � � � 1 

egesta � � � � � � 3 

fumana � � � � � � 3 

herminia � � � � 1 

indamora � � � � 1 

jodutta � � � � � 2 

oemilius � � � � � 2 

reginaeelisabethae � � � � 1 

C
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sangaris � � � � 1 

Harma theobene � � � � � � 3 
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Host Plant Use Colour Group Lineage species 
- 1 THE H. theobene* 
- 2 OEM C. oemilius* 

C. alticola 

C. caenis* 

C. alticola 

C. caprina 

C. amenides 

C. consanguis 

CAE 

C. capella 

C. indamora* IND 
C. zenkeri 

C. herminia* 

3 

HER 
C. weymeri 

C. jodutta* 4 JOD 
C. altisidora 

5 BEC C. beckeri* 

C. hyarbita 

Achariaceae 

6 HYA 
C. reinholdi 

white 

7 HAR C. harmilla 
8 FUM C. fumana* 

C. heliada 
HEL 

C. fontainei 
CYC C. cyclades 

C. egesta* EGE 
C. orphnina 

LUC C. lucasii 

C. lurida 

C. hesiodotus 

C. hypatha 

yellow 
9 

LUR 

C. colmanti* 

C. "sangaris"* SAN 
C. euthalioides 

OGO C. ogova 

C. coccinata* 

C. crocea 

C. reginaeelisabethae* 

C. excelsa 

C. arcuata 

C. haimodia 

C. preussi 

C. aramis 

Rinorea 

red 10 

COC 

C. distincta 
TABLE 5. Cymothoe classification according to Amiet (2000) 
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c. Host-plant selection and oviposition 
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d. Mating & territoriality 
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FIGURE 6. 1. C. beckeri male RVV B283; 2. Mballa Joseph and Olivier Sene Belinga; 3. Lindackeria schweinfürthii; 4. unidentified 
caterpillar RVV C017 on R. longisepala; 5. Cymothoe caterpillar RVV C022 on R. yaundensis RVV055; 6. C. egesa confusa egg RVV E012 
on R. dewitii; 7. Harma theobene male; 8. Maesobotrys klaineana; 9. C. indamora RVV B319; 10. on bridge to Eding Island; 11. C. caenis 
female RVV B384; 12. Mussaenda sp.; 13. C. egesta "orange"RVV C03 on R. lepidobotrys; 14. C. caenis male RVV B364.  
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amietii ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 2 

angustifolia ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 2 

batesii ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 2 

campoensis ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 1 

caudata ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 1 

convallarioides ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 1 

dentata ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 3 

dewildei ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 1 

dewitii ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 1 

dimakoensis ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 1 

gabunensis ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 1 
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subsessilis ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 3 

verrucosa ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 1 

vivienii ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 2 

welwitschii ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 3 

yaundensis ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 2 

zenkeri ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � 1 

 1 1 3 1 1 1 2 6 1 1 5 2 1 1 3 1 1 1 1 2 1 2 1 5 1 1 1  
TABLE 6.� Host plant relationships of Cymothoe feeding on Rinorea in Cameroon, redrawn from Amiet and Achoundong  (1996). 
Observed relationships during this expedition are marked with orange; relationships deduced from syntopy are marked in green.  
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