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-u;�l-bm|-bm;7�-|� Ѵo��-0�m7-m1;vĺ�$_;��v;�o=�m;�|�];m;u-|bom�v;Ŋ
t�;m1bm]�_-v�u;v�Ѵ|;7�bm�-m�bm1u;-v;�bm�o�u�1-r-1b|��|o�b7;m|b=��u-u;�
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")ő� -|� -l0b;m|� |;lr;u-|�u;� ŐƑƕŦ�ő� =ou� ƐƏ��;;hv� �m|bѴ� |_;� ru;Ŋ
v;m|� ;�r;ubl;m|� 1oll;m1;7� Ő
b]�u;� "Ɛőĺ� Acropora tenuis larvae 
u;l-bm;7� 1olr;|;m|� Ő;ĺ]ĺķ� v�bllbm]ķ� mo|� 7;=oul;7ő� 7;vrb|;� |_;bu�
;�|;m7;7�l-bm|;m-m1;�bm�|-mhvĺ�)_bѴ;�1ou-Ѵ�Ѵ-u�-;�1-m�0;]bm�|o�v;|Ŋ
|Ѵ;�7-�v�|o��;;hv�rov|Ŋ�vr-�mbm]ķ�|_;��rr;u�Ѵ;m]|_�o=�7�u-|bom�|_;��
-u;�-0Ѵ;�|o�u;l-bm�bm�|_;��-|;u�1oѴ�lm�bv�mo|��;ѴѴ�hmo�mĺ���v|�7��
o=�-mo|_;u�-1uoroub7ķ�Acropora latistellaķ�-m7�=o�u�o|_;u�vr;1b;v�om�
|_;��u;-|��-uub;u�!;;=� =o�m7� |_-|�-=|;u�-m� bmb|b-Ѵ�7uor� bm� v�u�b�ouŊ
v_br�7�ubm]�|_;�=buv|�lom|_ķ�|_;u;��-v�Ѵo��lou|-Ѵb|���m|bѴ�ƐƏƏ�7-�vķ�
�b|_�vol;�v�u�b�bm]�r-v|�ƑƏƏ�7-�v�Ő�u-_-l�;|�-Ѵĺķ�ƑƏƏѶőĺ��m�A. tenuis 
vr;1b=b1-ѴѴ�ķ��u-_-l�;|�-Ѵĺ�ŐƑƏƐƒő�o0v;u�;7�-�l;7b-m�v�u�b�ouv_br�o=�
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Ɣƕ�7-�vķ�-|��_b1_�robm|�Ѵ-u�-;��;u;�o0v;u�;7�|o�v�11;vv=�ѴѴ��v;||Ѵ;ĺ�
�77b|bom-ѴѴ�ķ��bv_bh-�-�;|�-Ѵĺ� ŐƑƏƏƒő�o0v;u�;7�|_-|��_;m�ruo�b7;7�
v�0v|u-|;� -|� ѵƏ� 7-�v� rov|Ŋ�vr-�mbm]ķ� v;||Ѵ;l;m|� o11�uu;7� �r� |o� Ɩ�
7-�v� Ѵ-|;uķ� _b]_Ѵb]_|bm]� |_;� Ѵom]� 7�u-|bom� |_-|�A. tenuis larvae can 
v�u�b�;�-m7�v;||Ѵ;ĺ��-v|Ѵ�ķ�-mo|_;u�v|�7���v;7�Ѵ-u�-;�=uol�|_;�v-l;�
rooѴ�-v�|_bv�;�r;ubl;m|��b|_bm�|_;�v-l;�|bl;�=u-l;�-m7�o0v;u�;7�
_b]_�Ѵ-u�-Ѵ�v�u�b�-Ѵ�-m7�v�l0bom|�-1t�bvb|bom�Ő��;u];u�;|�-Ѵĺķ�ƑƏƑƏőĺ


o�u�"�l0bo7bmb-1;-;�vr;1b;v� bm� =o�u�];m;u-��;u;��v;7� bm� |_;�
;�r;ubl;m|ĺ�$_;v;�v�l0bom|�1�Ѵ|�u;v��;u;�oub]bm-ѴѴ�� bvoѴ-|;7�=uol�

=o�u� 1ou-Ѵ� vr;1b;v� =uol� |_;� �u;-|� �-uub;u� !;;=� -m7� v�0v;t�;m|Ѵ��
]uo�m�=uol�-�lomo1Ѵom-Ѵ�1�Ѵ|�u;�-m7�7;v1ub0;7�bm��_-hu-�-u|b�-m7�
�-m��rr;m�ŐƑƏƐѶő�-m7��_-hu-�-u|b�;|�-Ѵĺ� ŐƑƏƐƕő� Ő$-0Ѵ;�Ɛőĺ���Ѵ|�u;v�
include Cladocopium� �Ɛacro� Őru;�bo�vѴ�� u;=;uu;7� |o� -v�Cladocopium 
goreauiĸ� �;Ѵ|u࢙m� ;|� -Ѵĺķ� ƑƏƑƐőķ�Durusdinium� vrĺķ�Fugacium kawagutiiķ�
and Gerakladium� vrĺķ� =oul;uѴ�� |�r;v� �Ɛķ� 	Ɛķ� 
Ɛķ� -m7� �ƒķ� u;vr;1Ŋ
|b�;Ѵ�ķ�-m7�_;u;-=|;u�u;=;uu;7�|o�voѴ;Ѵ��0��|_;bu�];m;ub1�;rb|_;|vĺ� In 
vitro�|oѴ;u-m1;�=ou�;-1_�1�Ѵ|�u;��-v�7;|;ulbm;7�ru;�bo�vѴ��=ou�|;lŊ
r;u-|�u;v��_;u;�1�Ѵ|�u;v�;�r;ub;m1;7�rovb|b�;�]uo�|_�-m7��-v�-v�


 ��&!� �ƐՊ�7�Ѵ|�Acropora tenuis�1oѴom��Ő-ő�=Ѵ�ou;v1;m|�lb1uov1or��o=�-m�Acropora tenuis�Ѵ-u�-�Ő0ő�Őu;7Ĺ�"�l0bo7bmb-1;-;ĸ�]u;;mĹ�]u;;m�
=Ѵ�ou;v1;m|�ruo|;bmőĺ�Ő1ő�Acropora tenuis�Ѵ-u�-;�-m7�-Ѵ]-Ѵ�1�Ѵ|�u;v��;u;�-11Ѵbl-|;7�-|�Ƒƕķ�ƒƏķ�ou�ƒƐŦ�ĺ�"�l0bom|�-1t�bvb|bom�|u;-|l;m|v�
bm1Ѵ�7;7�moŊ�1_ob1;�ŐCladocopiumķ�Durusdiniumķ�Fugacium, or Gerakladiumĸ�ƒ��r;u�|;lr;u-|�u;ő�-m7�=o�uŊ��-��1_ob1;�Ő;t�-Ѵ�lb��o=�-ѴѴ�=o�u�
vr;1b;vőĺ���vbm]Ѵ;�f-u�o=�-rov�l0bo|b1�Ѵ-u�-;��-v�h;r|�-|�;-1_�|;lr;u-|�u;ĺ��_o|oĹ��-mm-_��rv|;bm�Ő-őķ�"ĺ��-|v�7-�Ő0ő

(c)(a)

(b)

TA B L E  1Պ"�l0bo7bmb-1;-;�1�Ѵ|�u;v��v;7�bm�-1t�bvb|bom�;�r;ubl;m|v�=uol�|_;���v|u-Ѵb-m��mv|b|�|;�o=��-ubm;�"1b;m1;�Ő�_-hu-�-u|b�ş��-m�
�rr;mķ�ƑƏƐѶő

Species Strain ID
ITS2 
type

Years in 
culture Host species, location GenBank accession number

Cladocopium��Ɛacro "�
�ƏƔƔŋ�ƏƐĺƐƏ �Ɛ ƕ Acropora tenuisķ��;ѴѴ���-�ķ�
�-]m;|b1��vѴ-m7ķ���v|u-Ѵb-

��ƏƑƕƒƑƒĺƐ�Ő�Ѵ�-u;�Ŋ�!o-ķ�ĺ�
-m7��-m��rr;mķ��ĺ�ĺő

Durusdinium�vrĺ "�
�ƏѶѵĺƏƐ 	Ɛ ѵ Porites lobataķ�	-�b;v�!;;=ķ�
��v|u-Ѵb-

��ƑƑƖƒƔƒĺƐŐ�Ѵ�-u;�Ŋ�!o-ķ��ĺ�
-m7��-m��rr;mķ��ĺ�ĺő

Fugacium kawagutii "�
�ƏѶƖĺƏƐ 
Ɛ 12 Pocillopora damicornisķ��;uom�
�vѴ-m7ĸ�o0|-bm;7�=uol�|_;�
&mb�;uvb|��o=�$;1_moѴo]��
"�7m;�

��ƏƏƕƒƏƔĺƐ�Ő�Ѵ�-u;�Ŋ�!o-ķ�ĺ�
-m7��-m��rr;mķ��ĺ�ĺő

Gerakladium�vrĺ "�
�ƏƖƕĺƏƐ �ƒ Ɣ Diploastrea helioporaķ�	-�b;v�!;;=ķ�
��v|u-Ѵb-

��ƑƑƖƒƔƓĺƐ�Ő�Ѵ�-u;�Ŋ�!o-ķ�ĺ�
-m7��-m��rr;mķ��ĺ�ĺő

Cladocopium��Ɛacro�Ő�;Ѵ|u࢙m�;|�-Ѵĺķ�ƑƏƑƐő�_-v�ru;�bo�vѴ��0;;m�u;=;uu;7�|o�-v�Cladocopium goreaui.
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=oѴѴo�vĹ�Cladocopium�ƑƕŦ�ķ�Durusdinium�ƒƏŦ�ķ�Fugacium�ƒƓŦ�ķ�-m7�
Gerakladium�ƒƐŦ��Ő�_-hu-�-u|b�;|�-Ѵĺķ�ƑƏƐƕĸ��_-hu-�-u|b�ş��-m��rr;mķ�
ƑƏƐѶőĺ� $_;���;u;� v;Ѵ;1|;7� =ou� |_;bu� �-u�bm]� in vitro� |_;ul-Ѵ� |oѴ;uŊ
-m1;vķ��b|_�|_;�_b]_;u�in vitro�|_;ul-Ѵ�|oѴ;u-m1;�o=�|_;�u-u;�vr;1b;v�
1olr-u;7�|o�|_;�1ollom�-m7�_oloѴo]o�v�v�l0bom|�ŐCladocopiumő�
0;bm]� -m� blrou|-m|� v;Ѵ;1|bom� 1ub|;ubomĺ� "�l0bo7bmb-1;-;� �v;7� bm�
|_bv�;�r;ubl;m|�_-�;�0;;m�l-bm|-bm;7� bm�1�Ѵ|�u;� Ő	-b]oŝv� ���ķ�Ɛѷ�
�ņ�ĸ��b_om��_-ul-1;�|b1-Ѵő�-|�|_;����"�"�l0bom|���Ѵ|�u;�
-1bѴb|�Ĺ�
��Ѵ|�u;v��;u;�h;r|�-|�ƑƕŦ��bm�-�"|;ub7b�l��ƔƏƏ�]uo�|_�1_-l0;u�om�
-�ƐƓĹƐƏ�_�Ѵb]_|ņ7-uh�1�1Ѵ;�-|�ѵƔ�± 10 μloѴ�r_o|omv�lƴƑ�vƴƐ�Ő"�Ѵ�-mb-�

��ƑƓ)ņ$ƔņѶѵƔ�=Ѵ�ou;v1;m|�|�0;vőĺ�$_;�Cladocopium��Ɛacro�v�l0bŊ
om|�1�Ѵ|�u;�_-v�0;;m�ru;�bo�vѴ���v;7�v�11;vv=�ѴѴ��bm�bm=;1|bom�v|�7Ŋ
b;v�o=� Ѵ-u�-Ѵ�A. tenuis� Ő��;u];u�;|� -Ѵĺķ� ƑƏƑƏőķ� -m7�Acropora spathula 
Ő �b]Ѵ;�ķ� �Ѵ�-u;�� !o-ķ� ;|� -Ѵĺķ� ƑƏƑƏĸ� �b]Ѵ;�ķ� !-m7-ѴѴķ� ;|� -Ѵĺķ� ƑƏƑƏőķ�
juvenile A. tenuis� Ő	-lf-mo�b1� ;|� -Ѵĺķ� ƑƏƐƖőķ� -m7� -7�Ѵ|v� o=� v;�;m�
o|_;u�momŊ�-1uoroub7�vr;1b;v�Ő�mr�0Ѵbv_;7ĸ�r;uvĺ�1ollĺ��ĺ��ĺ��ĺ��-m�
�rr;mőĺ

ƑĺƑՊ |Պ ��r;ubl;m|-Ѵ�7;vb]m

�-u�-;� bm� |_bv� ;�r;ubl;m|� �;u;� ;�rov;7� |o� "�l0bo7bmb-1;-;� 1�ѴŊ
|�u;v��m7;u�|_u;;�|;lr;u-|�u;�|u;-|l;m|v�Ő
b]�u;�Ɛ1ő�Őbm�"|;ub7b�l�
�ƔƏƏ�]uo�|_�1_-l0;uvőĺ��ubou�|o�|_;�v|-u|�o=� Ѵ-u�-Ѵ� bmo1�Ѵ-|bom�;�Ŋ
r;ubl;m|vķ�-Ѵbt�o|v�o=�0o|_�Ѵ-u�-;�-m7�"�l0bo7bmb-1;-;��;u;�-11ѴbŊ
l-|;7�=ou�Ɠ�7-�v�-|�Ƒƕ�Ő-l0b;m|őķ�ƒƏ�-m7�ƒƐŦ���m7;u�Ѵb]_|�1om7b|bomv�
7;v1ub0;7� -0o�;ĺ��rruo�bl-|;Ѵ��ƐƔķƏƏƏ�A. tenuis� Ѵ-u�-;��;u;�7bvŊ
|ub0�|;7�-1uovv�|_u;;�ƒ���]Ѵ-vv�f-uv�Őn =�-rruo�ĺ�ƔƏƏƏ�Ѵ-u�-;�r;u�f-uő�
in 0.2 µl�
")��b|_�om;� f-u� bm1�0-|;7�-|�;-1_� |;lr;u-|�u;ĺ��=|;u�
-11Ѵbl-|bomķ� Ѵ-u�-;� bm� ;-1_� |;lr;u-|�u;� �;u;� |u-mv=;uu;7� bm|o� Ɛѵ�
|u-mvr-u;m|� ƔƏƏ�lѴ� rѴ-v|b1� f-uvķ��_b1_��;u;� ru;1om7b|bom;7� bm� u;Ŋ
�;uv;�ovlovbv��-|;u�=ou�ƕƑ�_�rubou�|o�|_;�;�r;ubl;m|ķ� =ou� bmo1�Ѵ-Ŋ
|bom� |u;-|l;m|v� Őn =�ƑƑƔŋ�ƑƔƏ� Ѵ-u�-;�r;u� f-uőĺ�$u;-|l;m|v� bm1Ѵ�7;7�
moŊ�1_ob1;�;�rov�u;v�|o�;-1_�o=�|_;�=o�u�vr;1b;v� bm7b�b7�-ѴѴ��-m7�-�
=o�uŊ��-��1_ob1;�;�rov�u;�Őlb�|�u;�o=�-ѴѴ�=o�u�vr;1b;v�bm�;t�-Ѵ�ruoŊ
rou|bomvőĺ� �-1_� o=� |_;v;� =b�;� |u;-|l;m|v� �;u;� u;rѴb1-|;7� bm� |_u;;�
f-uv�-|�;-1_�o=�|_;�|_u;;�|;lr;u-|�u;vķ�-Ѵom]��b|_�om;�f-u�r;u�|;lŊ
r;u-|�u;� o=� -rov�l0bo|b1� 1om|uoѴv� ŐN =� ƓѶ� f-uvőĺ� "�l0bo7bmb-1;-;�
1;ѴѴ� 7;mvb|b;v� bm� ;-1_� 1�Ѵ|�u;� -|� ;-1_� |;lr;u-|�u;� |u;-|l;m|��;u;�
1o�m|;7�om�-�_;lo1�|ol;|;u�-m7�|_;�-Ѵ]-;��;u;�-77;7�|o�Ѵ-u�-Ѵ�f-uv�
|o�-1_b;�;�-�=bm-Ѵ�7;mvb|��o=�ƒ�× 10Ɠ�1;ѴѴvņlѴĺ�$o�-1_b;�;�_b]_�bmb|b-Ѵ�
;�rov�u;�7;mvb|b;vķ�Ѵ-u�-;��;u;�bmo1�Ѵ-|;7�bm�ƐƏƏ�lѴ�o=�ƏĺƑ�µl�
")�
=ou�ƕƑ�_ķ�|_;u;-=|;u�|_;��oѴ�l;��-v�bm1u;-v;7�|o�ƓƏƏ�lѴ��b|_�ƔƏѷ�
�-|;u� 1_-m];v� �b-� rbr;||;� ;�;u�� Ƒŋ�ƒ� 7-�v� =ou� |_;� 7�u-|bom� o=� |_;�
;�r;ubl;m|ĺ

ƑĺƒՊ |Պ "-lrѴbm]�=ou�bm�_ovrb|;�"�l0bo7bmb-1;-;�
cell density

"�l0bo7bmb-1;-;� 1;ѴѴ� 7;mvb|b;v� bm� A. tenuis� Ѵ-u�-;� �;u;� l;-v�u;7�
om� 7-�v� ƒķ� ƕķ� -m7� ƐƓ� 7�ubm]� |_;� bmo1�Ѵ-|bom� ;�r;ubl;m|ĸ� |_bv� |bl;�
=u-l;� �-v� 1_ov;m� 0;1-�v;� ru;�bo�v� A. tenuis� -1t�bvb|bom� v|�7b;v�

_-�;�u;rou|;7�ƐƏƏѷ�bm=;1|bom�u-|;v�0��7-�v�ƒŋ�ѵ� Ő�-��;|�-Ѵĺķ�ƑƏƐƐĸ�
+-l-v_b|-�;|� -Ѵĺķ� ƑƏƐƓőĺ��;ѴѴ� 7;mvb|b;v��;u;�l;-v�u;7�0�� v-lrѴbm]�
ƑƏ�Ѵ-u�-;�r;u�f-uķ�_o�;�;uķ�|_bv�v-lrѴ;�vb�;��-v�u;7�1;7�-|�Ѵ-|;u�|bl;�
robm|v� -v� m�l0;uv� 7;1Ѵbm;7� 7�;� |o� lou|-Ѵb|�ķ� �_b1_� bv� 7bv1�vv;7�
0;Ѵo�ĺ� �-u�-;� �;u;� ubmv;7� |�b1;� bm� ƏĺƑ� µl� 
")� -m7� bm7b�b7�-ѴѴ��
=Ѵ-v_�=uo�;m�bm�Ѵbt�b7�mb|uo];m�-|�;-1_�|bl;�robm|�-m7�v|ou;7�-|�ƴѶƏŦ��
=ou�l;-v�u;l;m|�o=�1;ѴѴ�7;mvb|���vbm]�	uorѴ;|�	b]b|-Ѵ���!�Ő77��!ķ�
7;v1ub0;7� 0;Ѵo�őĺ� �77b|bom-ѴѴ�ķ� |_u;;� Ѵ-u�-;� r;u� f-u� �;u;� v-lrѴ;7�
-m7�v�l0bom|�1;ѴѴv��;u;� bll;7b-|;Ѵ��1o�m|;7��m7;u�-� =Ѵ�ou;v1;m|�
lb1uov1or;�ou�0��_;lo1�|ol;|;u� Őƒ� u;rѴb1-|;v�o=�ƒ� Ѵ-u�-;�r;u� f-uő�
Ő
b]�u;�Ɛ0őĺ�$_;�=Ѵ�ou;v1;m|�lb1uov1or;�l;|_o7��-v�1_ov;m�=ou�|_;�
bmb|b-Ѵ� |bl;�robm|� Ő7-��ƒő�7�;�|o�_b]_;u�7;|;1|bom�1-r-1b|��-|� Ѵo�;u�
7;mvb|b;v�ŐѴ-u�-;��;u;�rѴ-1;7��m7;u�-�1o�;uvѴbr��b|_�-rruo�bl-|;Ѵ��
200 µѴ�o=�
")�-m7�Ѵb]_|Ѵ��7;ru;vv;7őĺ�"�l0bom|v��;u;��bv�-Ѵb�;7�0��
u;7�1_Ѵouor_�ѴѴ�=Ѵ�ou;v1;m1;�-m7�|o|-Ѵ�1;ѴѴv��;u;�1o�m|;7�=ou�;-1_�
Ѵ-u�-ĺ��;ѴѴ�7;mvb|b;v��;u;�l;-v�u;7��vbm]�-�_;lo1�|ol;|;u�om�7-�v�
ƕ�-m7�ƐƓ�o=�|_;�;�r;ubl;m|Ō�Ѵ-u�-;��;u;�rooѴ;7�=uol�;-1_�f-uķ�vomŊ
b1-|;7� bm� ƕƏ�µѴ� o=� 
")ķ� -m7� 1o�m|;7� bm� |�o� u;rѴb1-|;� 1o�m|v� om� -�
_;lo1�|ol;|;uĺ�
Ѵ�ou;v1;m|�lb1uov1or;�-m7�_;lo1�|ol;|;u�1o�m|�
7-|-��;u;��v;7�|o�-m-Ѵ��;�-1t�bvb|bom�v�11;vv�Ő0bm-u��u;vromv;ő�-m7�
1;ѴѴ�7;mvb|��Ő1;ѴѴv�r;u�Ѵ-u�-;ő�7�ubm]�|_;�;�r;ubl;m|ĺ�!;Ѵ-|b�;�-0�mŊ
7-m1;� 1olr-ubvomv� �;u;� -m-Ѵ��;7� �vbm]� 77��!� 7-|-� Ő7;v1ub0;7�
0;Ѵo�őĺ� "�l0bom|� 7;mvb|b;v� l;-v�u;7� 0�� _;lo1�|ol;|;u� -m7ņou�
;rb=Ѵ�ou;v1;m1;�7b7�mo|�7b==;u�vb]mb=b1-m|Ѵ��=uol�|_ov;�l;-v�u;7�0��
77��!�Ő
b]�u;�"Ƒĸ�$-0Ѵ;�"Ɛőĺ

ƑĺƓՊ |Պ	���;�|u-1|bom�-m7�77��!

�;molb1�	����-v�;�|u-1|;7�=uol�bm7b�b7�-Ѵ� Ѵ-u�-;��vbm]�|_;�ruoŊ
|o1oѴ�o�|Ѵbm;7�bm�Ő)bѴvom�;|�-Ѵĺķ�ƑƏƏƑőĺ��ub;=Ѵ�ķ�v-lrѴ;v��;u;�rѴ-1;7�
bm�-m�;�|u-1|bom�0�==;u�ŐƐƏƏ�lm�$ubv�r��ƖĺƏķ�ƐƏƏ�lm��	$�ķ�ƐƏƏ�lm 
�-�Ѵķ�Ɛѷ�"	"ķ�-m7��bѴѴb ��-|;uő��b|_��uo|;bm-v;��ŐƑƏ�l]ņlѴőķ�0;-7�
0;-|;m�Őv|;ubѴ;�]Ѵ-vv�0;-7vķ�ƕƐƏŋ�ƐƐѶƏ�µlķ�"b]l-Ŋ��Ѵ7ub1_��ƐƐƔƑĸ����
�bol;7b1-Ѵv�
-v|�u;rŊ�ƑƓ�Ɠ�lņvķ�ƑƏ�vőķ�-m7�bm1�0-|;7�ŐƔƔŦ��Ƒ�_őĸ�Ɣ�m 
���1��-v�-77;7�-m7�v-lrѴ;v��;u;� bm1�0-|;7�om� b1;� ŐƒƏ�lbmő�-m7�
v�0v;t�;m|Ѵ��1;m|ub=�];7�-|�ƑƔķƏƏƏ�gŊ�=ou1;�=ou�ƐƔ�lbmĺ� �m1�0-|bom�
�-v�=oѴѴo�;7�0��-m�!��v;���|u;-|l;m|ķ�;|_-moѴ�1Ѵ;-m�rķ�-m7�u;v�vŊ
r;mvbom�bm�	��v;Ŋ�=u;;��-|;uĺ�);��v;7�ru;�bo�vѴ��7;�;Ѵor;7�rubl;uv�
Ő$-0Ѵ;�"Ƒőĺ��ubl;uv�=ou�Cladocopium and Durusdinium were developed 
0����mmbm]�-m7��-h;u�ŐƑƏƐƑő�-m7�-lrѴb=b;7�|_;�-1|bm�];m;ķ�-m7�rublŊ
;uv�|-u];|bm]��$"Ƒ��;u;��v;7�=ou�Gerakladium�Ő�;bv|;u|�_;bl�;|�-Ѵĺķ�
ƑƏƐƖő� -m7�Fugacium� Ő=ou�-u7Ĺ��;bv|;u|�_;bl�;|� -Ѵĺķ� ƑƏƐƖĸ� u;�;uv;Ĺ�
|_bv�v|�7�ķ�lo7b=b;7�=uol��;bv|;u|�_;bl�;|�-Ѵĺķ�ƑƏƐƖőĺ� �$"Ƒ�u;�;uv;�
rubl;u�=ou�Fugacium��;u;�lo7b=b;7��vbm]��$"Ƒ�v;t�;m1;v�Ő$-0Ѵ;�"Ƒő�
=uol�|_;�1�Ѵ|�u;v��v;7�bm�|_;�ru;v;m|�v|�7�ĺ�$-u];|�];m;�1or��m�lŊ
0;u� Ő7;v1ub0;7� 0;Ѵo�ő� bv� ;v|bl-|;7� -m7� -11o�m|;7� =ou� �vbm]� 	���
;�|u-1|;7� =uol�1o�m|;7�1;ѴѴvķ��_b1_�moul-Ѵb�;v�ro|;m|b-Ѵ��-ub-|bom�
bm�1or��m�l0;u�-lom]� |-�-�-m7�0;|�;;m�7b==;u;m|�l-uh;u�];m;vĺ�
�ѴѴ� rubl;u�r-buv��;u;� |;v|;7�om�	���;�|u-1|bomv� =uol�1�Ѵ|�u;v�o=�
-ѴѴ� =o�u� vr;1b;v� �vbm]� 77��!� |o� ;mv�u;� rubl;uv� �;u;� vr;1b=b1� |o�
|_;� |-u];|� vr;1b;vĺ� �m� |_;v;� |ub-Ѵv� |_;u;��-v�mo�;�b7;m1;�o=� 1uovvŊ�
-lrѴb=b1-|bom�Ő$-0Ѵ;�"ƒőĺ
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	b]b|-Ѵ� 7uorѴ;|�roѴ�l;u-v;� 1_-bm� u;-1|bom� Ő77��!ő��-v��v;7�
|o�t�-m|b=�� |_;�m�l0;u�o=� v�l0bom|� 1;ѴѴv� r;u� vr;1b;v�r;u� Ѵ-u�-ĺ�
77��!�r-u|b|bomv�u;-1|bom�lb�|�u;v� bm|o�|_o�v-m7v�o=�m-moѴb|;uŊ�
v1-Ѵ;��-|;uŋ�obѴ�;l�Ѵvbom�7uorѴ;|vĺ���!�-lrѴb=b1-|bom�o11�uv��b|_bm�
;-1_� o=� |_;� bm7b�b7�-Ѵ� 7uorѴ;|v� -m7� -� =Ѵ�ou;v1;m1;� |_u;v_oѴ7� bv�
�v;7� |o�;�-Ѵ�-|;� |-u];|�-lrѴb=b1-|bom� bm�;-1_�7uorѴ;|ĺ��m-Ѵ��bm]�
|_;�=u-1|bom�o=�rovb|b�;�-m7�m;]-|b�;�7uorѴ;|v�om�-��obvvom�7bv|ubŊ
0�|bom�bv��v;7�|o�;v|bl-|;�|_;�m�l0;u�o=�];m;�1orb;v�bm�|_;�oub]Ŋ
bm-Ѵ� u;-1|bomĺ� 77��!� u;-1|bomv��;u;� u�m� om� |_;� �bo!-7� *ƑƏƏ�
	uorѴ;|� 	b]b|-Ѵ� ��!� "�v|;l� �vbm]� ��-�u;;m� "�r;ulb�� -m7� =oѴŊ
Ѵo�bm]�|_;�l-m�=-1|�u;uŝv�ruo|o1oѴĺ��ub;=Ѵ�ķ� =ou�;-1_�ƑƔ�µl reacŊ
|bomķ�Ɠ�µѴ�	���|;lrѴ-|;��-v�-77;7�|o�ƐƑĺƔ�µѴ���-�u;;m�"�r;ulb�ķ�
Əĺѵ�µѴ� o=� ;-1_�
ou�-u7�-m7�!;�;uv;��ubl;uv� ŐƐƏ�µlőķ� -m7�ƕĺƒ�µl 
loѴ;1�Ѵ-u� ]u-7;� �-|;uĺ� 
ou� Ѵ-u�-;� =uol� |_;� =o�uŊ��-�� 1_ob1;�
;�r;ubl;m|ķ� ;-1_� rubl;u� v;|��-v� u�m� bm7;r;m7;m|Ѵ�� Őmo|�l�Ѵ|bŊ
rѴ;�;7őĺ� $�;m|��lb1uoѴb|;u� o=� |_;� ��!� u;-1|bom�lb���-v� Ѵo-7;7�
bm|o�-�v-lrѴ;��;ѴѴ�Ő	�Ѷ��-u|ub7];ő��b|_�ƕƏ�µѴ�o=� *ƑƏƏ�	uorѴ;|�
�;m;u-|bom� �bѴ� =ou� ��-�u;;m� -m7� 7uorѴ;|v� ];m;u-|;7� om� |_;�
 *ƑƏƏ�	uorѴ;|��;m;u-|ouĺ���!v��;u;�u�m�om�|_;��ƐƏƏƏ�$o�1_�
$_;ul-Ѵ���1Ѵ;u�ŐƖƔŦ��Ɣ�lbmŇƖƔŦ��ƒƏ�vķ�ѵƏŦ��ѵƏ�v�ŐƓƏ�1�1Ѵ;vőŇƓŦ��
Ɣ�lbmķ�ƖƏŦ��Ɣ�lbmő�-m7�v�0v;t�;m|Ѵ��u;-7�om�|_;� *ƑƏƏ�	uorѴ;|�
!;-7;uĺ��-1_�rѴ-|;�1om|-bm;7�m;]-|b�;�1om|uoѴv�Őn = 1 per primer 
v;|őĺ� 
Ѵ�ou;v1;m1;� -lrѴb|�7;� lbmbl-� |_u;v_oѴ7v� =ou� 7uorѴ;|v�
-vvb]m;7� -v� rovb|b�;� -lrѴb=b1-|bom� =ou� ;-1_� rubl;u� v;|��;u;� v;|�
1omv;u�-|b�;Ѵ���b|_bm�l-m�=-1|�u;u� ]�b7;Ѵbm;vĸ� u;Ѵ-|b�;� =Ѵ�ou;vŊ
1;m1;�bm|;mvb|��|_u;v_oѴ7v��;u;�-v�=oѴѴo�vĹ�Cladocopium�ŐƐƒķƔƏƏőķ�
Durusdinium� ŐƐƖķƏƏƏőķ� Fugacium� ŐƐѶķƏƏƏőķ� -m7� Gerakladium 
ŐƐѵķƏƏƏőĺ�$o�;�-Ѵ�-|;�=-Ѵv;�rovb|b�;vķ��;�u-m�ƔƑ�mo�|;lrѴ-|;�1omŊ
|uoѴ���!�-vv-�v�Ő�-|;u�0Ѵ-mhvőķ�~ƐƓ�r;u�rubl;u�r-buĺ��=�|_;v;�u;-1Ŋ
|bomv�|�o�_-7�om;�rovb|b�;�7uorѴ;|�-m7�|_;�u;l-bmbm]�ƔƏ�_-7��;uo�
rovb|b�;�7uorѴ;|vķ�-v1ub0bm]�-m�-vv-��=-Ѵv;�rovb|b�;�u-|;�o=�Ɠѷ�-|�
-�7uorѴ;|�rovb|b�b|��ruorou|bom�o=�ƏĺƏƐѷĺ�);�-77b|bom-ѴѴ��u-m�ƐƏƓ�
1om|uoѴ�-vv-�v�om�	���=uol�molbm-ѴѴ��-rov�l0bo|b1�Ѵ-u�-�ŐƐƖŋ�ƒƏ�
-vv-�v�r;u�rubl;u�r-buőķ��_b1_�_-7�-�7uorѴ;|�rovb|b�b|��ruorou|bom�
<ƏĺƏƒѷĺ� �-v|Ѵ�ķ��;�;�-Ѵ�-|;7�;-1_�rubl;u� v;|� =ou� vr;1b=b1b|��0��
u�mmbm]�ѵŋ�Ɛƕ�r-bu�bv;�1_-ѴѴ;m];�-vv-�v�=ou�;-1_�1ol0bm-|bom�o=�
rubl;u�r-bu�-m7�v�l0bom|�ŐmoŊ�1_ob1;�Ѵ-u�-ő�=ou�-�|o|-Ѵ�o=�Ɛƒƕ�vr;1Ŋ
b=b1b|�� |;v|vĹ� Ѷ� o=� ƐƓ� -vv-�v� o=�Gerakladium� rubl;uv�× Fugacium 
Ѵ-u�-�_-7�-�7uorѴ;|�rovb|b�b|��ruorou|bom�o=�<ƏĺƏƓѷķ�-m7�-ѴѴ�o|_;u�
-vv-�v�l-bm|-bm;7�-�ruorou|bom�rovb|b�;�<ƏĺƏƑѷ�bm�Ѵ;vv�|_-m�Ɛņƒ�
o=�|_;�|;v|vĺ

ƑĺƔՊ |Պ �or��m�l0;u

$o�1-Ѵ1�Ѵ-|;�|_;�m�l0;u�o=�-1|bm�ou��$"Ƒ�];m;�1orb;v�r;u�1;ѴѴ�=ou�;-1_�
vr;1b;v�o=�"�l0bo7bmb-1;-;ķ�1;ѴѴv� =uol�|_u;;�u;rѴb1-|;�ƒƏƏ�µѴ�v-lŊ
rѴ;v�o=�;-1_�1�Ѵ|�u;��;u;�=buv|�1o�m|;7�0��_;lo1�|ol;|;uķ�-m7�|_;m�
	����-v�;�|u-1|;7�=uol�|_;�u;l-bmbm]�ƑѵƏ�µѴĺ��-1_�;�|u-1|bom��-v�
v;ub-ѴѴ��7bѴ�|;7�ŐƐĹƐƏķ�ƐĹƐƏƏķ�ƐĹƐƏƏƏķ�ƐĹƐƏķƏƏƏőķ�-m7�|_u;;�u;rѴb1-|;v�
o=�;-1_�7bѴ�|bom��;u;�-m-Ѵ��;7�om�|_;�77��!�l-1_bm;ĺ��or��m�l0;u�
=ou�;-1_�vr;1b;v��-v�1-Ѵ1�Ѵ-|;7�0��1olr-ubm]�|_;�m�l0;u�o=�rovbŊ
|b�;�1orb;v�Ő77��!ő�|o�|_;�m�l0;u�o=�1o�m|;7�1;ѴѴv�ŐR2 >�ƏĺƖѶő�-m7�

�v;7�|o�1om�;u|�|_;�m�l0;u�o=�1orb;v�r;u�	���;�|u-1|bom�bm|o�|_;�
m�l0;u�o=�"�l0bo7bmb-1;-;�1;ѴѴv�r;u�Ѵ-u�-ĺ

ƑĺѵՊ |Պ	-|-�-m-Ѵ�vbv

ƑĺѵĺƐՊ ŇՊ �-u�-Ѵ�lou|-Ѵb|�

�ѴѴ�-m-Ѵ�v;v��;u;�1om7�1|;7�bm�!��ĺ�ƒĺѵĺƐ�Ő!��ou;�$;-lķ�ƑƏƑƏő�-m7�
!"|�7bo�ŐƐĺƐĺƓƔѵőĺ��;u1;m|�v�u�b�ouv_br��-v�1-Ѵ1�Ѵ-|;7�-v�|_;�m�lŊ
0;u�o=�Ѵ-u�-;�-Ѵb�;�om�7-�v�ƕ�-m7�ƐƓ�u;Ѵ-|b�;�|o�|_;�|o|-Ѵ�m�l0;u�o=�
Ѵ-u�-;� bm� ;-1_� |u;-|l;m|� 1om|-bm;u� -|� |_;� v|-u|� o=� |_;� ;�r;ubl;m|�
Ő7-��ƒőĸ�lou|-Ѵb|���-v�7;ub�;7�-v�ƐŌ�v�u�b�ouv_brĺ�);��v;7�0bmolb-Ѵ�
lb�;7�;==;1|v�lo7;Ѵv�|o�|;v|�|_;�;==;1|v�o=�|u;-|l;m|ķ�|;lr;u-|�u;ķ�
|bl;ķ�-m7�|_;bu�bm|;u-1|bomv�om�Ѵ-u�-Ѵ�lou|-Ѵb|���vbm]�|_;�lme4�r-1hŊ
-];� Ő�-|;v� ;|� -Ѵĺķ� ƑƏƐƔőĺ� �m� -ѴѴ�lb�;7� ;==;1|�lo7;Ѵ� -m-Ѵ�v;v� bm� |_bv�
v|�7�ķ� Ѵ-u�-Ѵ� f-u��-v�bm1Ѵ�7;7�-v�-�u-m7ol�bm|;u1;r|�|o�-11o�m|�=ou�
u;r;-|;7�l;-v�u;v�o�;u�|_;�1o�uv;�o=�|_;�;�r;ubl;m|ĺ�$�h;��_omŊ
;v|�vb]mb=b1-m|�rov|�_o1�|;v|v��;u;��v;7�|o�|;v|�=ou�vb]mb=b1-m|�r-buŊ
�bv;�7b==;u;m1;vĺ�);��v;7�"b7-h�1ouu;1|bom�|o�1om|uoѴ�=ou�=-lbѴ��bv;�
;uuou�u-|;�1om7�1|;7�r-bu�bv;�1olr-ubvomv�=ou�;-1_�v�l0bom|�vr;Ŋ
1b;v��vbm]�|_;�emmeans�r-1h-];�Ő�ĺ�ƐĺƓĺƓĸ��;m|_�;|�-Ѵĺķ�ƑƏƐƖő�bm�|_bv�
-m7�-ѴѴ�v�0v;t�;m|�lb�;7�;==;1|�lo7;Ѵvĺ

ƑĺƕՊ |Պ�1t�bvb|bom�v�11;vv

);� 1oѴѴ;1|;7� Ѵ-u�-Ѵ� -1t�bvb|bom� 7-|-� Ő0bm-u�ķ� -1t�bvb|bomķ� ou� mo�
-1t�bvb|bomő� bm�moŊ�1_ob1;� -m7� =o�uŊ��-�� 1_ob1;� |u;-|l;m|vĸ� bm� |_;�
=o�uŊ��-�� 1_ob1;� ;�r;ubl;m|v� -1t�bvb|bom� v�11;vv��-v� 1-Ѵ1�Ѵ-|;7�
=ou�;-1_�v�l0bom|�vr;1b;vĺ�);��v;7�0bmolb-Ѵ�lb�;7�;==;1|�lo7;Ѵv�
|o� |;v|� |_;� ;==;1|v� o=� 1_ob1;� |u;-|l;m|� ŐmoŊ�1_ob1;� -m7� =o�uŊ��-��
1_ob1;�|u;-|l;m|őķ�|;lr;u-|�u;ķ�|bl;ķ�-m7�|_;bu�bm|;u-1|bomv�om�-1Ŋ
t�bvb|bom�v�11;vvĺ�$_;mķ�=ou�;-1_�v�l0bom|�vr;1b;vķ��;�1olr-u;7�
-1t�bvb|bom�v�11;vv��_;m�o==;u;7�-Ѵom;�Ő|_;�moŊ�1_ob1;�|u;-|l;m|vő�
-m7� �_;m� o==;u;7� bm� |_;� ru;v;m1;� o=� o|_;u� vr;1b;v� Ő=o�uŊ��-��
1_ob1;őĺ

$u;-|l;m|�]uo�rv��b|_�n <�Ɣķ��;u;�mo|�bm1Ѵ�7;7�bm�|_bvķ�ou�-m��
v�0v;t�;m|ķ� -m-Ѵ�vbvĺ� $_;v;� ]uo�rv� bm1Ѵ�7;7Ĺ� =o�uŊ��-�� 1_ob1;�
|u;-|l;m|�-|�ƒƐŦ��om�7-��ƐƓ�-m7�moŊ�1_ob1;�Durusdinium�-|�ƒƐŦ��
om� 7-�� ƐƓ� -1uovv� -ѴѴ� -m-Ѵ�v;vķ� -v� �;ѴѴ� -v� 1;ѴѴ� 7;mvb|�� bm� |_;� moŊ�
choice Fugacium and Cladocopium�-|�ƒƐŦ��om�7-��ƐƓ�Ő=�u|_;u�7;Ŋ
v1ub0;7�0;Ѵo�őĺ�	�;� |o� Ѵo�� Ѵ-u�-Ѵ� v�u�b�ouv_br�om�7-��ƐƓ� -m7� -|�
ƒƐŦ�ķ�lo7;Ѵv��;u;�-77b|bom-ѴѴ��u�m�om�|_;�=oѴѴo�bm]�1olr-ubvomv�
ŐƐő�Ƒƕ�-m7�ƒƏŦ�ķ�-m7�ŐƑő�7-�v�ƒ�-m7�ƕķ��_b1_�1-m�0;�=o�m7�bm�|_;�
v�rrѴ;l;m|-Ѵ�bm=oul-|bomĺ

ƑĺѶՊ |Պ "�l0bom|�ror�Ѵ-|bom�ruoѴb=;u-|bom

);�;�-lbm;7�v�l0bom|�1;ѴѴ�7;mvb|�� Ő1;ѴѴv�r;u� Ѵ-u�-ő� =ou�;-1_�v�lŊ
0bom|� vr;1b;v� bm� Ѵ-u�-;�;�rov;7� |o�moŊ�1_ob1;� -m7� =o�uŊ��-�� 1_ob1;�
;�r;ubl;m|v� |_-|��;u;� v�11;vv=�ѴѴ�� bm=;1|;7ĸ� Ѵ-u�-;� |_-|��;u;�mo|�
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bm=;1|;7� �;u;� u;lo�;7ĺ� �;ѴѴ� 7;mvb|b;v� �;u;� Ѵo]10� |u-mv=oul;7� |o�
l;;|� moul-Ѵb|�� -vv�lr|bomvĺ� 
buv|ķ� �;� �v;7� -� Ѵbm;-u�lb�;7� ;==;1|�
lo7;Ѵ� |o� |;v|� |_;� ;==;1|v� o=� |u;-|l;m|� ŐmoŊ�1_ob1;� -m7� =o�uŊ��-��
1_ob1;�|u;-|l;m|őķ�|;lr;u-|�u;ķ�|bl;ķ�-m7�|_;bu�bm|;u-1|bomv�om�1;ѴѴ�
7;mvb|b;vĺ� $_;mķ� =ou� ;-1_� vr;1b;vķ� �;� 1olr-u;7� ruoѴb=;u-|bom� ŐbmŊ
1u;-v;�o�;u�|bl;ő��_;m�-Ѵom;�Ő|_;�moŊ�1_ob1;�|u;-|l;m|ő�|o�ruoѴb=;u-Ŋ
|bom��_;m�bm�1olr;|b|bom�Ő=o�uŊ��-��1_ob1;őĺ

ƑĺƖՊ |Պ �m|;uvr;1b;v�1olr;|b|b�;�7�m-lb1v

$_;�=o�uŊ��-��1_ob1;�|u;-|l;m|�-ѴѴo�;7��v�|o�;�-lbm;�1olr;|b|b�;�
7�m-lb1v�0;|�;;m�"�l0bo7bmb-1;-;�vr;1b;vĺ��;1-�v;�77��!�u;-1Ŋ
|bomv�=ou�;-1_�vr;1b;v�rubl;u�r-bu��;u;�u�m� bm7b�b7�-ѴѴ�� Őmo|�l�Ѵ|bŊ
rѴ;�;7őķ�|_;u;��;u;�o11-vbomv��_;m�u;-1|bomv�=ou�-ѴѴ�vr;1b;v�bm�-�Ѵ-u�-�
�;u;�mo|�v�11;vv=�Ѵ�Őbĺ;ĺķ�-�=-bѴ;7�77��!ķ�7b==;u;m|�=uol�-m�bmv|-m1;�
o=��;uo�v�l0bom|�-1t�bvb|bom�bm�-�v�11;vv=�Ѵ�77��!őĺ�$_;u;=ou;ķ�=ou�
-ѴѴ� u;Ѵ-|b�;�-0�m7-m1;�lo7;Ѵvķ�omѴ�� Ѵ-u�-;��_;u;�77��!�u;-1|bomv�
�;u;� v�11;vv=�Ѵ� =ou�-ѴѴ� =o�u� vr;1b;v��;u;� bm1Ѵ�7;7ĺ�);�1om7�1|;7�
�u�vh-Ѵŋ�)-ѴѴbv�momŊ�r-u-l;|ub1�|;v|v�-|�;-1_�|bl;�robm|�|o�;�-lbm;�
|_;�;==;1|v�o=�|;lr;u-|�u;�om�|_;�m�l0;u�o=�vr;1b;v�|_-|�bm=;1|;7�
Ѵ-u�-;ĺ��;�|ķ��;��v;7�Ѵbm;-u�lb�;7�;==;1|v�lo7;Ѵv�|o�|;v|�|_;�;==;1|v�
o=� "�l0bo7bmb-1;-;� vr;1b;vķ� |;lr;u-|�u;ķ� |bl;ķ� -m7� |_;bu� bm|;u-1Ŋ
|bomv�om� u;Ѵ-|b�;�-0�m7-m1;ķ��_b1_��-v�-u1vbm;�vt�-u;� uoo|� |u-mvŊ
=oul;7�|o�l;;|�moul-Ѵb|��-vv�lr|bomv�o=�-m-Ѵ�v;vĺ

ƑĺƐƏՊ |Պ "�l0bom|�1oll�mb|��v|u�1|�u;

);��v;7�l�Ѵ|b�-ub-|;�-m-Ѵ�vbv�|o�-m-Ѵ��;�|_;�;==;1|�o=�|;lr;u-|�u;�
|u;-|l;m|�-m7�|bl;�om�v�l0bom|�1oll�mb|��v|u�1|�u;� bm�|_;�=o�uŊ�
�-��1_ob1;�|u;-|l;m|ĺ��;u;ķ��;��bv�-Ѵb�;7�|_;��-ub-|bom�bm�v�l0bom|�
1oll�mb|�� u;Ѵ-|b�;� -0�m7-m1;� Ő-u1vbm;� vt�-u;� uoo|� |u-mv=oul;7ő�
-lom]� Ѵ-u�-;� �vbm]� moml;|ub1� l�Ѵ|b7bl;mvbom-Ѵ� v1-Ѵbm]� Őm�	"ő�
0-v;7�om�-��u-�ŋ���u|bv�7bvvblbѴ-ub|��l-|ub��-m7�;�-Ѵ�-|bom�o=�l-bm�
;==;1|v��vbm]�-�|�oŊ��-����!����(��ŐƖƖƖ�r;ul�|-|bomvőĺ

ƒՊ |Պ !�"&�$"

ƒĺƐՊ |Պ�1t�bvb|bom�v�11;vvĹ��o��7o;v�|;lr;u-|�u;�
and symbiont treatment (no- choices and the four- way 
choice) influence symbiont cell densities within larvae 
over time?

�1t�bvb|bom�v�11;vv�Őbĺ;ĺķ�|_;�ru;v;m1;�o=�ƾƐ�1;ѴѴ�bm�-�Ѵ-u�-ő�o�;u�|_;�
1o�uv;� o=� |_;� ;�r;ubl;m|� 7b==;u;7� 0;|�;;m� v�l0bom|� |u;-|l;m|v�
(p <� ĺƏƐĸ�$-0Ѵ;�"Ɠĸ�
b]�u;�Ƒ-ő�0�|��-v�mo|� bm=Ѵ�;m1;7�0�� |;lr;u-Ŋ
|�u;� Őp =� ĺƕƑő� ou� |bl;� Őp =� ĺƒƒő� ou� |_;bu� bm|;u-1|bomvĺ� �1t�bvb|bom�
v�11;vv�bm�moŊ�1_ob1;�|u;-|l;m|v��-v�mo|��mb=oulѴ��_b]_;u�bm�_oloѴŊ
o]o�v�Cladocopium� |_-m�_;|;uoѴo]o�v� ŐDurusdiniumķ�Fugacium, and 
Gerakladiumő�v�l0bom|v�-m7��-v�_b]_�bm�|_;�=o�uŊ��-��1_ob1;�;�r;ubŊ
l;m|�-1uovv� |;lr;u-|�u;�-m7�|bl;� Ő>ƖƑѷőĺ��1uovv�-ѴѴ� |;lr;u-|�u;�

|u;-|l;m|vķ� Ѵ-u�-;� ;�rov;7� |o� ;b|_;u� Cladocopium or Fugacium 
v�l0bom|v�omѴ��_-7� |_;� Ѵo�;v|�l;-m�-1t�bvb|bom�v�11;vv�om�7-��ƒ�
Ő
b]�u;�Ƒ-őĺ��o�;�;uķ�0��7-��ƐƓķ�>ƕƔѷ�o=�|_;�Ѵ-u�-;�-|�Ƒƕ�-m7�ƒƏŦ��
�;u;�bm=;1|;7�bm�-ѴѴ�|u;-|l;m|v�;�1;r|�|_;�moŊ�1_ob1;�Fugaciumķ��_b1_�
�-v�vb]mb=b1-m|Ѵ��Ѵo�;u��b|_�-�l;-m�o=�Ɠƕѷ�ŐƑƕŦ�ő�-m7�ѵƕѷ�ŐƒƏŦ�őĺ

$_;� omѴ�� ]uo�r� |_-|� v_o�;7� -� 7b==;u;m1;� bm� -1t�bvb|bom� v�11;vv�
o�;u�|bl;��-v�moŊ�1_ob1;�Cladocopiumĺ��m�|_;�moŊ�1_ob1;�Cladocopium 
|u;-|l;m|� -|� ƑƕŦ�ķ�l;-m� -1t�bvb|bom��-v� Ɣѵѷ� om� 7-�� ƒķ� �_b1_� bmŊ
1u;-v;7� |o�ƐƏƏѷ�-=|;u�ƐƓ�7-�vĺ���vblbѴ-u�r-||;um�o11�uu;7�-|�ƒƏŦ�ķ�
_o�;�;uķ�-|�ƒƐŦ�ķ�omѴ��ƒƏѷ�o=�Ѵ-u�-;�;v|-0Ѵbv_;7�v�l0bov;v�0��7-��ƐƓĺ

$o��m7;uv|-m7�_o��bm=;1|bom�7�m-lb1v�1_-m];��m7;u�1olr;|b|bomķ�
�;�1olr-u;7�-1t�bvb|bom�v�11;vv�=ou�;-1_�vr;1b;v�bm�moŊ�1_ob1;�-]-bmv|�
|_;bu�r;u=oul-m1;�bm�|_;�=o�uŊ��-��1_ob1;�Ő
b]�u;�"ƒőĺ��1t�bvb|bom�v�1Ŋ
1;vv��-v�mo|�bm=Ѵ�;m1;7�0��1olr;|b|bom�bm�-m��|;lr;u-|�u;�|u;-|l;m|v�
ou�v�l0bom|�vr;1b;v�Ő-ѴѴ�vr;1b;v�p >�ĺƏƔĸ�$-0Ѵ;�"Ɣőĺ

ƒĺƑՊ |Պ "�l0bom|�ruoѴb=;u-|bomĹ��o��7o;v�v�l0bom|�
cell proliferation in larvae differ with temperature?

$_;u;� �;u;� vb]mb=b1-m|� ;==;1|v� o=� v�l0bom|� 1_ob1;� |u;-|l;m|�
ŐmoŊ�1_ob1;v� ou� =o�uŊ��-�� 1_ob1;őķ� |;lr;u-|�u;ķ� |bl;ķ� -m7� |_;bu� bmŊ
|;u-1|bomv� om� v�l0bom|� 1;ѴѴ� 7;mvb|b;v� bm� Ѵ-u�-;� |_-|� _-7� -1t�bu;7�
v�l0bom|v�Őp�ƽ�ĺƏƐĸ�$-0Ѵ;�Ƒ�-m7�$-0Ѵ;�"ѵőĺ�$;lr;u-|�u;�7b7�mo|�-==;1|�
1;ѴѴ�7;mvb|b;v��b|_bm�-m��v�l0bom|�1_ob1;�|u;-|l;m|�om�7-��ƒ�Őrov|�
_o1ķ�p >� ĺƏƔĸ� 
b]�u;� "Ɠőĺ� �;|�;;m� 7-�v� ƒ� -m7� ƕķ�l;-m� 1;ѴѴ� 7;mvbŊ
|b;v�bm1u;-v;7�bm�-ѴѴ�v�l0bom|�1_ob1;�|u;-|l;m|v�-|�0o|_�-l0b;m|�-m7�
ƒƏŦ��Ő
b]�u;�Ƒ0őĺ��|�ƑƕŦ�ķ�moŊ�1_ob1;�Cladocopium�;�_b0b|;7�|_;�Ѵo�Ŋ
;v|�l;-m�1;ѴѴ�7;mvb|b;v�om�7-��ƒ�ŐƑѵ�1;ѴѴv�r;u�Ѵ-u�-ő�0�|�ruoѴb=;u-|;7�
|o�|_;�_b]_;v|�l;-m�1;ѴѴ�7;mvb|b;v�o=�-ѴѴ�1_ob1;�|u;-|l;m|v�om�7-��ƐƓ�
ŐƑƏѵƏ�1;ѴѴv�r;u�Ѵ-u�-őĺ�);�7b7�mo|�=bm7�;�b7;m1;�o=�-�m;]-|b�;�;==;1|�o=�
ƒƏŦ��om�l;-m�1;ѴѴ�7;mvb|��ou�ruoѴb=;u-|bom�bm�moŊ�1_ob1;�Cladocopium 
Ő
b]�u;�"Ɠőĺ��o�;�;uķ�-|�ƒƐŦ�ķ�1;ѴѴ�7;mvb|���-v�vb]mb=b1-m|Ѵ��u;7�1;7�
-m7�moŊ�1_ob1;�Cladocopium�_-7�|_;�Ѵo�;v|�1;ѴѴ�7;mvb|b;v�o=�-ѴѴ�v�lŊ
0bom|�1_ob1;�|u;-|l;m|v�Ő
b]�u;�Ƒ0őĺ��oŊ�1_ob1;�Durusdinium had high 
1;ѴѴ�7;mvb|b;v�o�;u� |bl;�-m7��-v�mo|�m;]-|b�;Ѵ�� blr-1|;7�0��ƒƏŦ��
Őrov|�_o1ķ�p >� ĺƏƔőķ�_o�;�;uķ� |_;u;��;u;� vb]mb=b1-m|Ѵ�� u;7�1;7�1;ѴѴ�
7;mvb|b;v�om�7-��ƕ�-|�ƒƐŦ��Őrov|�_o1ķ�p =� ĺƏƐőĺ��Ѵ|_o�]_�|_;u;��-v�
mo�7b==;u;m1;�bm�1;ѴѴ�7;mvb|b;v�om�7-��ƒ�bm�moŊ�1_ob1;�Durusdinium beŊ
|�;;m�|;lr;u-|�u;�|u;-|l;m|v�Őrov|�_o1ķ�p >�ĺƏƔőķ�|_;u;��-v�vb]mb=bŊ
1-m|�bm1u;-v;�bm�v�l0bom|�1;ѴѴv�-|�ƑƕŦ��Őrov|�_o1ķ�p <�ĺƏƐőĺ��oŊ�1_ob1;�
Fugacium� _-7� Ѵo�;u� 1;ѴѴ� 7;mvb|b;v� |_-m� -ѴѴ� o|_;u� 1_ob1;� ]uo�rv� om�
7-��ƐƓ�-|�0o|_�Ƒƕ�-m7�ƒƏŦ�ĺ��o�;�;uķ�;Ѵ;�-|;7�|;lr;u-|�u;�7b7�mo|�
m;]-|b�;Ѵ��-==;1|�moŊ�1_ob1;�Fugacium�1;ѴѴ�7;mvb|b;v�-|�-m��|bl;�robm|�
Őrov|�_o1ķ�p >� ĺƏƔĸ�
b]�u;�"Ɠőĺ� �m|;u;v|bm]Ѵ�ķ�moŊ�1_ob1;�Gerakladium 
�-v�|_;�omѴ��|u;-|l;m|�|o�7bvrѴ-��vb]mb=b1-m|� bm1u;-v;v� bm�1;ѴѴ�7;mŊ
vb|��0;|�;;m�7-�v�ƒ�-m7�ƕ�-|�-ѴѴ�|;lr;u-|�u;�|u;-|l;m|v�Őrov|�_o1ķ�
p <�ĺƏƐĸ�
b]�u;�"Ɠőĺ

$o� �m7;uv|-m7� _o�� v�l0bom|� 1_ob1;� bm=Ѵ�;m1;7� 1;ѴѴ� ruoѴb=;u-Ŋ
|bomķ��;�1olr-u;7�1;ѴѴ�7;mvb|b;v�o�;u�|_;�1o�uv;�o=�|_;�;�r;ubl;m|�
=ou�;-1_�v�l0bom|�vr;1b;v�0;|�;;m�moŊ�1_ob1;�-m7�=o�uŊ��-��1_ob1;�
|u;-|l;m|v�-1uovv�|_;�u-m];�o=�|;lr;u-|�u;v�Ő$-0Ѵ;�"ƕĸ�
b]�u;�"Ɣőĺ�
$_;u;��;u;�_b]_;u�l;-m�1;ѴѴ�7;mvb|b;v�bm�moŊ�1_ob1;�Cladocopium�-|�
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ƑƕŦ��om�7-��ƕ�-m7�7-��ƐƓ�Őrov|�_o1ķ�p <�ĺƏƐő�1olr-u;7�|o�|_;�=o�uŊ�
�-��1_ob1;ĺ�$_;u;��;u;�-Ѵvo�_b]_;u�1;ѴѴ�7;mvb|b;v� bm� |_;�moŊ�1_ob1;�
Durusdinium�-v�1olr-u;7�|o�|_;�=o�uŊ��-��1_ob1;�om�7-��ƕ�-|�ƑƕŦ�ĺ�

$_;u;� �-v� -� vb]mb=b1-m|� bm|;u-1|bom� o=� 1_ob1;� -m7� |bl;� Őp <� ĺƏƐķ�
$-0Ѵ;�"ƕő�om�1;ѴѴ�ruoѴb=;u-|bom�bm�Fugacium and Gerakladium�vr;1b;vĺ�
Gerakladium��-v�|_;�omѴ��vr;1b;v�|_-|�_-7�_b]_;u�1;ѴѴ�7;mvb|b;v�om�


 ��&!� �ƑՊŐ-ő��;-m�-1t�bvb|bom�v�11;vv�Őr;u1;m|�o=�Ѵ-u�-;�-vvo1b-|bm]��b|_�-|�Ѵ;-v|�om;�v�l0bom|�1;ѴѴő�Ő±"�ő�o=�;-1_�vr;1b;v�o�;u�
|bl;�Ő7-�v�ƒķ�ƕķ�-m7�ƐƓő�-|�Ƒƕķ�ƒƏķ�-m7�ƒƐ��ĺ�Ő0ő��;-m�1;ѴѴ�7;mvb|b;v�Ő±"ĺ�ĺő�o=�bm=;1|;7�Ѵ-u�-ķ�0��v�l0bom|�bm=;1|bom�|u;-|l;m|�ŐmoŊ�1_ob1;�
Cladocopiumķ�Durusdiniumķ�Fugaciumķ�-m7�Gerakladiumķ�-m7�|_;�=o�uŊ��-��1_ob1;�|u;-|l;m|ő�bm�Acropora tenuis�Ѵ-u�-;�o�;u�|bl;�-|�;-1_�
|;lr;u-|�u;ĺ�	-|-�robm|v�om�7-��ƐƓ�-|�ƒƐ���=ou�moŊ�1_ob1;�Cladocopiumķ�Fugaciumķ�-m7�Gerakladium�-u;�omѴ��bm1Ѵ�7;7�_;u;�=ou��bv�-Ѵb�-|bom�
r�urov;v

(b)

(a)

Main effects SS
Num 
df Den df F p

�1t�bvb|bom�|u;-|l;m| 83.53 4 47.03 68.44 <0.01

	-� 67.23 2 631.14 110.17 <0.01

Temp 6.58 2 56.06 10.79 <0.01

�1t�bvb|bom�|u;-|l;m|Ĺ	-� 10.72 8 631.03 4.39 <0.01

�1t�bvb|bom�
|u;-|l;m|Ĺ$;lr;u-|�u;

11.05 8 45.39 4.53 <0.01

	-�Ĺ$;lr;u-|�u; 3.40 3 630.20 3.71 0.01

�1t�bvb|bom�
|u;-|l;m|Ĺ	-�Ĺ$;lr;u-|�u;

7.88 12 630.19 2.15 0.01

�oѴ7�bm7b1-|;v�v|-|bv|b1-Ѵ�vb]mb=b1-m1;ĺ
�00u;�b-|bomĹ�""ķ�v�lv�o=�vt�-u;vĺ

TA B L E  2Պ���(��|-0Ѵ;�o=�lb�;7�
;==;1|v�lo7;Ѵ�-m-Ѵ�vbv�o=�|_;�;==;1|�o=�
bm=;1|bom�|u;-|l;m|�Ővbm]Ѵ;Ŋ�1_ob1;v�-m7�
=o�uŊ��-��1_ob1;őķ�|;lr;u-|�u;ķ�|bl;ķ�-m7�
|_;bu�bm|;u-1|bomv�om�Ѵ-u�-Ѵ�v�l0bom|�1;ѴѴ�
7;mvb|��Ő1;ѴѴv�r;u�Ѵ-u�-;ő
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7-��ƒ�bm�|_;�=o�uŊ��-��|u;-|l;m|�|_-m�|_;�moŊ�1_ob1;�-|�-ѴѴ�|_u;;�|;lŊ
r;u-|�u;v�Őrov|�_o1ķ�p <� ĺƏƐőķ�_o�;�;uķ�|_;u;��-v�mo�7b==;u;m1;�0��
7-��ƕ� Őrov|� _o1ķ�p >� ĺƏƔőķ� -m7�moŊ�1_ob1;� ]uo�rv� =ou� |_;v;� vr;1b;v�
�;u;�_b]_;u�|_-m�|_;�=o�uŊ��-��|u;-|l;m|�-|�ƑƕŦ��0��|_;�;m7�o=�|_;�
;�r;ubl;m|�ŐѵƓƕ��vĺ�ƑƖƖ�1;ѴѴv�Ѵ-u�-ƴĸ�rov|�_o1ķ�p =�ĺƏƐőĺ

ƒĺƒՊ |Պ !;Ѵ-|b�;��0�m7-m1;�o=�vr;1b;v�-m7�lb�;7�
assemblage dynamics

$o��m7;uv|-m7�|_;�1olr;|b|b�;�7�m-lb1v�o=�v�l0bom|�-1t�bvb|bom�bm�
lb�;7�-vv;l0Ѵ-];v��;�;�-lbm;7�|_;�v�l0bom|�1oll�mb|��1olroŊ
vb|bom� -m7� vr;1b;v� -0�m7-m1;v� bm� Ѵ-u�-;� =uol� |_;� =o�uŊ��-�� 1_ob1;�
|u;-|l;m|vĺ�$_;�l-foub|��o=�Ѵ-u�-;�bm�|_;�;�r;ubl;m|��;u;�bm=;1|;7�
�b|_� |_u;;� ŐƓƐѷő� ou� =o�u� vr;1b;v� ŐƓƏѷő� Ő
b]�u;� "ѵőķ� -m7� |_;u;��-v�
-�rovb|b�;�1ouu;Ѵ-|bom�0;|�;;m� |o|-Ѵ� v�l0bom|�1;ѴѴ�7;mvb|��-m7� |_;�
m�l0;u�o=� vr;1b;v�-� Ѵ-u�-��-v�-vvo1b-|;7��b|_� Őp <� ĺƏƐĸ�$-0Ѵ;�"Ѷķ�

b]�u;�"ѵőĺ��Ѵ;�-|;7�|;lr;u-|�u;v�vb]mb=b1-m|Ѵ��u;7�1;7�|_;�m�l0;u�
o=�vr;1b;v�r;u�Ѵ-u�-�omѴ��om�7-��ƒ�Ő�u�vh-Ѵŋ�)-ѴѴbvķ�p <�ĺƏƐőķ�-m7�u;Ŋ
7�1;7� |_;�r;u1;m|� o=� Ѵ-u�-;� bm=;1|;7��b|_� =o�u� vr;1b;v� -|� -ѴѴ� |bl;�
robm|v�Ő
b]�u;�ƒ-őĺ

�m=;1|b�b|�� -m7� 7olbm-m1;� bm� -� Ѵ-u�-� �-ub;7� 0�� vr;1b;vĺ� ��;u��
v�l0bo|b1�Ѵ-u�-�ŐƖѶĺƔѷő�bm�|_;�=o�uŊ��-��1_ob1;�;�r;ubl;m|�ŐN =�ƑƏѶĸ�
$-0Ѵ;� "Ɩő� -1uovv� -ѴѴ� |;lr;u-|�u;v� -m7� |bl;� robm|v��-v� -vvo1b-|;7�
�b|_� GerakladiumŌ�;�1;r|� =ou� |�o� bm7b�b7�-Ѵv� -|� ƑƕŦ�� -m7� om;�

bm7b�b7�-Ѵ�-|�ƒƏŦ��om�7-��ƒ� Ő
b]�u;�Ɠőĺ�Durusdinium� bm=;1|b�b|���-v�
-Ѵvo�_b]_ķ�-v�b|��-v�ru;v;m|�bm�ƕƖѷ�o=�Ѵ-u�-;�-|�ƒƏŦ��-m7�ƕƑѷ�-|�ƒƐŦ�ķ�
om�7-��ƒĺ�	;vrb|;�|_bvķ�-|�;-1_�|bl;�robm|ķ�|_;�m�l0;u�o=�Ѵ-u�-;�_-uŊ
boring Durusdinium�7;1Ѵbm;7��b|_�bm1u;-vbm]�|;lr;u-|�u;vĺ�Fugacium 
_-7�_b]_�bm=;1|b�b|��-|�ƑƕŦ��ŐѶƏѷőķ�ƒƏŦ��ŐƔƒѷőķ�-m7�ƒƐŦ��ŐƕѶѷő�om�
7-��ƒĺ�	;vrb|;�_b]_�bm=;1|b�b|�ķ�Fugacium��-v�omѴ��7olbm-m|�bm�-�vbmŊ
]Ѵ;� Ѵ-u�-�-|�ƒƏŦ��-m7�|_u;;� Ѵ-u�-;�-|�ƒƐŦ�ĺ��Ѵ;�-|;7�|;lr;u-|�u;v�
m;]-|b�;Ѵ��-==;1|;7�|_;�ru;v;m1;�-m7�7olbm-m1;�o=�Cladocopiumĺ��|�
ƑƕŦ�ķ�Cladocopium��-v�ru;v;m|�bm�ƕƔѷ�o=�|_;�|_u;;Ŋ�vr;1b;v� Ѵ-u�-;�
om�7-��ƒķ�7;vrb|;�omѴ��0;bm]�|_;�7olbm-m|�vr;1b;v�bm�ѵѷĺ�$_;�bm=;1Ŋ
|b�b|��o=�Cladocopium�bm1u;-v;7�o�;u�|bl;�-|�|_bv�|;lr;u-|�u;�-m7�b|�
�-v�ru;v;m|�bm�ƐƏƏѷ�o=�|_;�Ѵ-u�-;�om�7-��ƐƓ�-m7��-v�|_;�7olbm-m|�
vr;1b;v� bm� ƓѶѷĺ� �|� 0o|_� ;Ѵ;�-|;7� |;lr;u-|�u;vķ�Cladocopium� �-v�
ru;v;m|�bm�=;�;u�Ѵ-u�-;�-v�1olr-u;7�|o�|_ov;�-|�ƑƕŦ�ĺ

�-u�-Ѵ� v�l0bom|� 1oll�mb|�� v|u�1|�u;� �-v� bm=Ѵ�;m1;7� 0�� 0o|_�
|;lr;u-|�u;�Ő��!����(�ķ�p <�ĺƏƐĸ�$-0Ѵ;�ƒő�-m7�|bl;�Ő��!����(�ķ�
p <� ĺƏƐĸ�$-0Ѵ;�ƒő� Ő
b]�u;�Ɣő�-m7� |_;u;��-v�mo�7b==;u;m1;� bm�7bvr;uŊ
vbom�0;|�;;m�]uo�rv�Ő$-0Ѵ;�"ƐƏőĺ�$_;u;��-v�-�vr;1b;vŊ�vr;1b=b1�r-|Ŋ
|;um�o=�u;Ѵ-|b�;�-0�m7-m1;�Őp <� ĺƏƐőķ��_b1_��-v�=�u|_;u�lo7�Ѵ-|;7�
0��|;lr;u-|�u;�Őp <�ĺƏƐő�-m7�|bl;�Őp <�ĺƏƐĸ�$-0Ѵ;�Ɠ�-m7�$-0Ѵ;�"ƐƐőĺ�
"r;1b=b1-ѴѴ�ķ�-|�ƑƕŦ�ķ�Durusdinium and Gerakladium�_-7�|_;�_b]_;v|�
l;-m�u;Ѵ-|b�;�-0�m7-m1;v�om�7-��ƒ�ŐƒƓѷĹ�ƒƖѷķ�
b]�u;�ƒ0őķ��_b1_�7b7�
mo|�1_-m];�o�;u�|bl;�Őrov|�_o1ķ�p >�ĺƏƔőĺ�Cladocopiumķ�bmb|b-ѴѴ��-|�Ɛƒѷķ�
�-v�|_;�omѴ��vr;1b;v�|o�vb]mb=b1-m|Ѵ��ruoѴb=;u-|;�o�;u�|bl;�Őrov|�_o1ķ�
p <� ĺƏƐőķ� bm1u;-vbm]�|o�ƒѵѷ�0��7-��ƐƓķ�-|��_b1_�robm|�Durusdiniumķ�


 ��&!� �ƒՊŐ-ő��uorou|bom�o=�=o�uŊ��-��1_ob1;�Ѵ-u�-�bm=;1|;7�Őbm=;1|bom�v�11;vvő�0��m�l0;u�o=�v�l0bom|�vr;1b;v�Ő�;uo�|o�=o�u�vr;1b;vő�-1uovv�
|bl;�-m7�|;lr;u-|�u;�|u;-|l;m|vĺ�Ő0ő��;-m�ruorou|bom�o=�;-1_�v�l0bom|�vr;1b;v�r;u�Ѵ-u�-��b|_�v�11;vv=�Ѵ�bm=;1|bom�bm�|_;�=o�uŊ��-��1_ob1;�
|u;-|l;m|�o�;u�|bl;�-|�;-1_�|;lr;u-|�u;�|u;-|l;m|ĺ���l0;u�o=�Ѵ-u�-;�bm�;-1_�|;lr;u-|�u;ŋ�|bl;�robm|Ĺ�Ƒƕ���	ƒĹ�n =�ƓƐķ�	ƕĹ�n =�Ƒƒķ�	ƐƓĹ�
n =�ƑƑĸ�ƒƏ���	ƒĹ�n =�ƒѶķ�	ƕĹ�n =�Ƒƕķ�	ƐƓ�n =�ƐƓĸ�ƒƐ���	ƒĹ�n =�ƒѵķ�	ƕĹ�n =�ƕ

(a)

(b)



ƐƏՊ |ՊՊՍ MATSUDA eT Al.

Gerakladiumķ�-m7�Cladocopium�;-1_�u;ru;v;m|;7�-rruo�bl-|;Ѵ��om;�
|_bu7�o=�|_;�u;Ѵ-|b�;�-0�m7-m1;v�Ő
b]�u;�Ƒ0őĺ��m�7-��ƒķ�|_;�u;Ѵ-|b�;�
-0�m7-m1;�o=�Fugacium�ŐƐƓѷő��-v�vblbѴ-u�|o�Cladocopiumķ�_o�;�;uķ�
o�;u�|bl;�b|��-v�o�|1olr;|;7�Ő7-��ƐƓķ�ƒѷő�0��|_;�o|_;u�|_u;;�vr;Ŋ
1b;vķ�-m7��-v�|_;�omѴ��v�l0bom|�|o�vb]mb=b1-m|Ѵ��7;1u;-v;�bm�u;Ѵ-|b�;�
-0�m7-m1;�o�;u�|bl;�ŐƑƕŦ�ķ�rov|�_o1ķ�p =�ĺƏƑőĺ

�|� ;Ѵ;�-|;7� |;lr;u-|�u;vķ� Gerakladium's� 7olbm-m1;� bm1u;-v;7�
u;Ѵ-|b�;� |o� o|_;u� vr;1b;vĺ� �|� ƒƏŦ�ķ� Gerakladium� o�|1olr;|;7�
Durusdinium�-m7��-v�|_;�lov|�7olbm-m|�v�l0bom|�om�7-��ƒ� ŐƔѵѷő�
-m7� 7-�� ƕ� ŐƔƖѷőĸ� _o�;�;uķ� |_;u;� �-v� mo� 7b==;u;m1;� 0;|�;;m� |_;�
|�o�0��7-��ƐƓ�Őrov|�_o1ķ�p >� ĺƏƔőĺ��|�ƒƐŦ�ķ�Gerakladium��-v�-]-bm�
|_;�lov|�-0�m7-m|�v�l0bom|�om�7-��ƒ� Őѵѵѷő�-m7�7-��ƕ� ŐѵƑѷőķ�-m7�
|_;u;��-v�-�]u;-|;u�7b==;u;m1;�bm�l;-m�u;Ѵ-|b�;�-0�m7-m1;v�0;|�;;m�
Gerakladium and Durusdinium� -|�ƒƐŦ��1olr-u;7� |o�ƒƏŦ�ĺ�!;Ѵ-|b�;�
-0�m7-m1;�o=�Durusdinium�om�7-��ƒ�7b7�mo|�7b==;u�0;|�;;m�|;lr;u-Ŋ
|�u;�|u;-|l;m|v�Őrov|�_o1ķ�p >�ĺƏƔőĺ�Cladocopium��-v�Ѵ;vv�1olr;|b|b�;�
-v�|;lr;u-|�u;v�bm1u;-v;7ĺ�Cladocopium and Fugacium�u;ru;v;m|;7�
Ѵo��l;-m� u;Ѵ-|b�;�-0�m7-m1;�om�7-��ƒ� Ő0o|_�ѵѷőĸ�_o�;�;uķ��mѴbh;�
Cladocopium�-|�ƑƕŦ�ķ�m;b|_;u�bm1u;-v;7�o�;u�|bl;�-|�ƒƏŦ��Őrov|�_o1ķ�
Cladocopium: p =� ĺƖƖņƏĺѶƐĸ�FugaciumĹ�ƏĺƖƖņƏĺƖƖő�ou�ƒƐŦ��Őrov|�_o1ķ�
p =�ƐņƐőĺ

ƒĺƓՊ |Պ �-u�-Ѵ�v�u�b�-ѴĹ��o��7b7�v�l0bom|�1_ob1;�
treatment and temperature influence larval survival 
over time?

�-u�-Ѵ� v�u�b�ouv_br� 7;1u;-v;7� o�;u� |_;� 1o�uv;� o=� |_;� ;�r;ubl;m|�
(p <�ĺƏƐő��b|_�|_;�Ѵo�;v|�v�u�b�ouv_br�bm�Ѵ-u�-;�;�rov;7�|o�|_;�_b]_�
|;lr;u-|�u;� |u;-|l;m|v� Őp <� ĺƏƐĸ� $-0Ѵ;� "ƐƑĸ� 
b]�u;� ѵőĺ� �-u�-;� bm�
-ѴѴ� v�l0bom|� |u;-|l;m|v� v�==;u;7�>ƔƏѷ�lou|-Ѵb|�� 0�� 7-�� ƕ� o=� |_;�
;�r;ubl;m|�-m7�0��7-��ƐƓķ�|_;u;��-v�<Ɛƒѷ�v�u�b�ouv_br�-1uovv�-ѴѴ�
|u;-|l;m|v�Ő
b]�u;�ѵőĺ��|�ƒƐŦ��om�7-��ƐƓķ�|_;u;��-v�ƐƏƏѷ�lou|-Ѵb|��
o=�Ѵ-u�-;�;�rov;7�|o�moŊ�1_ob1;�Durusdinium�-m7�|_;�=o�uŊ��-��1_ob1;�
|u;-|l;m|vĺ� "�u�b�ouv_br� bm� |_;� -rov�l0bo|b1� 1om|uoѴ� |u;-|l;m|v�
�-v�Ѵo�;u�|_-m�ou�;t�-Ѵ�|o�v�u�b�ouv_br�bm�|_;�v�l0bom|�-1t�bvb|bom�
|u;-|l;m|v�Ő
b]�u;�ѵķ�$-0Ѵ;�"Ɛƒőĺ�$_;�7;1u;-v;�bm�v�u�b�ouv_br�-1uovv�
v�l0bom|� 1_ob1;� |u;-|l;m|v� -v� �;ѴѴ� -v� |_;� -rov�l0bo|b1� 1om|uoѴ�
bv� 1omvbv|;m|��b|_�o|_;u� v�l0bom|� bm=;1|bom�-m7� Ѵ-u�-Ѵ� v|�7b;v� |_-|�
7;lomv|u-|;�_b]_� Ѵ-u�-Ѵ�lou|-Ѵb|�� Ő�u-_-l�;|� -Ѵĺķ� ƑƏƏѶĸ�!-m7-ѴѴ�ş�
"�l-m|ķ�ƑƏƏƖ-ĸ�"1_mb|�Ѵ;u�;|�-Ѵĺķ�ƑƏƐƑőĺ

"�l0bom|� 1_ob1;� |u;-|l;m|v� u;vrom7;7�7b==;u;m|Ѵ�� |o� ;Ѵ;�-|;7�
|;lr;u-|�u;� Őp <� ĺƏƐĸ� $-0Ѵ;� "ƐƑőĺ� �m� 7-�� ƕķ� Ѵ-u�-;� bm� moŊ�1_ob1;�
Fugacium�_-7�|_;�_b]_;v|�l;-m�v�u�b�ouv_br�-|�ƑƕŦ��ŐƒƔѷő�-m7�ƒƏŦ��


 ��&!� �ƓՊ!;Ѵ-|b�;�-0�m7-m1;�Őѷő�o=�;-1_�v�l0bom|�vr;1b;v�bm�-m�bm7b�b7�-Ѵ�Ѵ-u�-�-1uovv�|bl;�-m7�|;lr;u-|�u;�|u;-|l;m|vķ�ou7;u;7�0��
|_;�m�l0;u�o=�vr;1b;v�-�Ѵ-u�-��-v�bm=;1|;7�0��Ő]u-��v1-Ѵ;ő



ՊՍՊ |ՊƐƐMATSUDA eT Al.

ŐƒƐѷőķ� =oѴѴo�;7� 0�� moŊ�1_ob1;� Gerakladium� ŐƒƐѷķ� ƑƓѷőĺ� �-u�-;� bm�
|_;�moŊ�1_ob1;�Fugacium and Gerakladium�|u;-|l;m|v��;u;�|_;�omѴ��
]uo�rv�|o�mo|�;�r;ub;m1;�vb]mb=b1-m|Ѵ��bm1u;-v;7�lou|-Ѵb|��om�7-��ƕ�
-|�ƒƏŦ��1olr-u;7�|o�ƑƕŦ��Őrov|�_o1ķ�p =�ĺƕƔķ�p =�ĺƐѵķ�u;vr;1|b�;Ѵ�őĺ�
"�u�b�ouv_br� -1uovv� -ѴѴ� 1_ob1;� |u;-|l;m|v� 7uorr;7� vb]mb=b1-m|Ѵ��

0;|�;;m�7-�v�ƕ�-m7�ƐƓ�Őrov|�_o1ķ�p <� ĺƏƔőķ�-m7�Ѵ-u�-;�bm�-ѴѴ�1_ob1;�
|u;-|l;m|v�_-7�_b]_;u�v�u�b�ouv_br�-|�ƑƕŦ��|_-m�-|�;b|_;u�o=�|_;�|�o�
;Ѵ;�-|;7�|;lr;u-|�u;vĺ

"�u�b�ouv_br��-v�mo|�vb]mb=b1-m|Ѵ��7b==;u;m|�0;|�;;m�|_;�=o�uŊ��-��
1_ob1;� |u;-|l;m|� -m7�-m��o=� |_;�moŊ�1_ob1;�-1t�bvb|bom� |u;-|l;m|v�

df SS s F p


�ѴѴ�lo7;Ѵ

$;lr;u-|�u; 2 2.69 0.14 16.86 <0.01

	-� 2 0.65 0.03 4.05 <0.01

$;lr;u-|�u;Ĺ	-� 3 0.10 0.01 ƏĺѶƑ ƏĺƔƔ

!;vb7�-Ѵ 200 ƐƔĺƖƕ ƏĺѶƑ

$o|-Ѵ ƑƏƕ ƐƖĺƔƐ 1

	-��ƒ

$;lr;u-|�u; 2 1.23 0.11 6.38 <0.01

!;vb7�-Ѵ 112 ƖĺƕƏ ƏĺѶƖ

$o|-Ѵ ƐƐƓ ƐƏĺƖƑ 1

	-��ƕ

$;lr;u-|�u; 2 0.65 0.17 5.62 <0.01

!;vb7�-Ѵ ƔƓ ƒĺƐƕ ƏĺƖƑ

$o|-Ѵ Ɣѵ ƒĺƕƔ 1

	-��ƐƓa

$;lr;u-|�u; 1 ƏĺƑƖ 0.1 ƒĺƏѶ ƏĺƏƔ

!;vb7�-Ѵ ƒƓ ƒĺƐƕ ƏĺƖ

$o|-Ѵ ƒƔ ƒĺƓѵ 1

�oѴ7�bm7b1-|;v�v|-|bv|b1-Ѵ�vb]mb=b1-m1;ĺ
a	-��ƐƓ�bm1Ѵ�7;v�Ƒƕ�-m7�ƒƏŦ��omѴ��7�;�|o�lou|-Ѵb|��-|�ƒƐŦ�ĺ

TA B L E  3Պ$�oŊ��-����!����(��
1olr-ubm]�"�l0bo7bmb-1;-;�7b�;uvb|��
0;|�;;m�|;lr;u-|�u;�|u;-|l;m|vķ�|bl;ķ�
-m7�|_;bu�bm|;u-1|bom


 ��&!� �ƔՊ�omŊ�l;|ub1�
l�Ѵ|b7bl;mvbom-Ѵ�v1-Ѵbm]�Ő��	"ő�rѴo|�
u;ru;v;m|bm]�v�l0bom|�-vv;l0Ѵ-];v�bm�
|_;�=o�uŊ��-��1_ob1;�|u;-|l;m|��b|_�ƕƔѷ�
;ѴѴbrv;v�0��|;lr;u-|�u;�|u;-|l;m|�-m7�
;ѴѴbrv;v�0��7-��bm�|_;�ub]_|�|or�1oum;u�
bmv;u|



ƐƑՊ |ՊՊՍ MATSUDA eT Al.

Őrov|�_o1ķ�p >�ĺƏѵĸ�$-0Ѵ;�"ƐƑő��b|_�|_;�;�1;r|bom�o=�_b]_;u�v�u�b�-Ѵ�
-v�1olr-u;7�|o�Durusdinium�Őrov|�_o1ķ�p <�ĺƏƐő�-m7�Ѵo�;u�v�u�b�-Ѵ�-v�
1olr-u;7�|o�Fugacium�Őrov|�_o1ķ�p =�ĺƏƐő�-|�ƒƏŦ��om�7-��ƕĺ��|�ƒƏŦ�ķ�
_o�;�;uķ� Ѵ-u�-;� _-7� _b]_;u� v�u�b�ouv_br� bm� |_;� =o�uŊ��-�� 1_ob1;�
|u;-|l;m|�|_-m�|_ov;�bm�moŊ�1_ob1;�Durusdinium�|u;-|l;m|�Őrov|�_o1ķ�
p <�ĺƏƐőķ�-m7�Ѵo�;u�v�u�b�ouv_br�|_-m�|_;�moŊ�1_ob1;�Fugacium�|u;-|Ŋ
l;m|�Őrov|�_o1ķ�p =�ĺƏƐőķ�-Ѵ|_o�]_�|_;v;�7b==;u;m1;v��;u;�mo�Ѵom];u�
vb]mb=b1-m|�0��7-��ƐƓ�Őrov|�_o1ķ�p >�ĺƏƔőĺ

ƓՊ |Պ	�"�&""���

�m� |_bv� v|�7�ķ� �;� ;�-lbm;7� -1t�bvb|bom� 7�m-lb1v� o=� |_;ul-ѴѴ��
|oѴ;u-m|� _;|;uoѴo]o�v� v�l0bom|v� ŐDurusdiniumķ� Fugacium, and 
Gerakladium� vr;1b;vő�-m7�-�_oloѴo]o�v�|_;ul-ѴѴ��v;mvb|b�;�v�lŊ
0bom|�ŐCladocopium�vr;1b;vő�bm�-�moŊ�1_ob1;�v;||bm]�1om|u-v|;7��b|_�
-1t�bvb|bom�7�m-lb1v��m7;u�=o�uŊ��-��1_ob1;�bm�A. tenuis�Ѵ-u�-;ĺ�);�
=o�m7�|_-|�Gerakladiumķ��_b1_�bv�moul-ѴѴ��-�0-1h]uo�m7�v�l0bom|ķ�
-1_b;�;7�vblbѴ-u�1;ѴѴ�7;mvb|b;v�|o�Cladocopium and Durusdinium�-|�

ƑƕŦ�ķ�-m7�_-7�;�;m�_b]_;u�-1t�bvb|bom�-m7�-0�m7-m1;�-|�;Ѵ;�-|;7�
|;lr;u-|�u;v� ŐƒƏ� -m7� ƒƐŦ�őĺ� $_;v;� =bm7bm]v� v_o�� |_-|�A. tenuis 
Ѵ-u�-;�1-m�;v|-0Ѵbv_�v�l0bovbv��b|_�Gerakladium��_;m�v�l0bom|v�
-u;�-�-bѴ-0Ѵ;�-|�_b]_�7;mvb|b;v�-m7�|_-|�Gerakladium�1-m�bm=;1|�Ѵ-uŊ
vae when Cladocopium and Durusdinium� v�l0bom|v� -u;� ru;v;m|ĺ�
);� =o�m7� |_-|� |_;�m�l0;u�o=� -Ѵ]-Ѵ� v�l0bom|� vr;1b;v� vbl�Ѵ|-m;Ŋ
o�vѴ�� -1t�bu;7� 0�� A. tenuis� Ѵ-u�-;� 7;1u;-v;7� �b|_� |;lr;u-|�u;ķ�
�_b1_�l-��0;�7�;�|o�|_;�m;]-|b�;�;==;1|�o=�;Ѵ;�-|;7�|;lr;u-|�u;v�
om�vol;�o=�|_;�v�l0bom|�vr;1b;vķ�ou�rovvb0Ѵ�ķ�-m�bm1u;-v;7�v;Ѵ;1Ŋ
|b�b|��o=�A. tenuis� Ѵ-u�-;�=ou�1;u|-bm�v�l0bom|�vr;1b;v�-|�;Ѵ;�-|;7�
|;lr;u-|�u;vĺ� ��u� =bm7bm]v� =�u|_;u� 7;lomv|u-|;� |_-|� v�l0bom|�
b7;m|b|��l-||;uv�=ou�Ѵ-u�-Ѵ�v�u�b�-Ѵ��m7;u�_b]_�|;lr;u-|�u;�Ő$-0Ѵ;�
"ƐƑĸ�
b]�u;�ѵőĺ��;u;ķ� Ѵ-u�-;�bm=;1|;7��b|_�_;|;uoѴo]o�v�Fugacium 
and Gerakladium� vr;1b;v�1omvbv|;m|Ѵ��7bvrѴ-�;7�_b]_;u�l;-m�v�uŊ
�b�ouv_br�|_-m�|_ov;� bm=;1|;7��b|_�Cladocopium and Durusdinium 
vr;1b;vķ� �_b1_� -u;� 1ollom� v�l0bom|v� o=�A. tenuis� -|� |_;� Ѵ-u�-Ѵ�
-m7�f��;mbѴ;�v|-];v�Ő�b||Ѵ;�;|�-Ѵĺķ�ƑƏƏƓĸ� �b]Ѵ;�ķ��Ѵ�-u;��!o-ķ�;|�-Ѵĺķ�
ƑƏƑƏĸ� �b]Ѵ;�ķ�!-m7-ѴѴķ� ;|� -Ѵĺķ� ƑƏƑƏĸ�+oub=�fb� ;|� -Ѵĺķ� ƑƏƐƕőĺ�&m7;u�
�-ulbm]� o1;-mvķ� v�l0bom|v� moul-ѴѴ�� ru;v;m|� -|� Ѵo�� u;Ѵ-|b�;�

Main effects SS df Num df Den F p

"�l0bom|�vr;1b;v 26.73 3 800 106.65 <0.01

	-� 0 2 ѶƏƏ 0.02 ƏĺƖѶ

$;lr;u-|�u; ƏĺƐѵ 2 ѶƏƏ ƏĺƖƒ ƏĺƓƏ

"�l0bom|�vr;1b;vĹ	-� 2.49 6 800 4.96 <0.01

"�l0bom|�vr;1b;vĹ$;lr;u-|�u; 6.06 6 800 12.08 <0.01

	-�Ĺ$;lr;u-|�u; 0.02 3 ѶƏƏ ƏĺƏѵ ƏĺƖѶ

"�l0bom|�
vr;1b;vĹ	-�Ĺ$;lr;u-|�u;

ƏĺѶѶ Ɩ ѶƏƏ ƐĺƐѵ 0.31

�oѴ7�bm7b1-|;v�v|-|bv|b1-Ѵ�vb]mb=b1-m1;ĺ
�00u;�b-|bomĹ�""ķ�v�lv�o=�vt�-u;vĺ

TA B L E  4Պ���(��|-0Ѵ;�o=�lb�;7�;==;1|�
lo7;Ѵ�-m-Ѵ�vbv�=ou�|_;�=o�uŊ��-��1_ob1;�
Ѵ-u�-;�o=�|_;�;==;1|�o=�"�l0bo7bmb-1;-;�
];m�v�ŐCladocopiumķ�Durusdiniumķ�
Fugacium, or Gerakladiumőķ�|bl;�Ő7-�vőķ�
|;lr;u-|�u;�ŐƑƕķ�ƒƏķ�-m7�ƒƐŦ�őķ�-m7�|_;bu�
bm|;u-1|bomv�om�|_;�u;Ѵ-|b�;�-0�m7-m1;v�o=�
v�l0bom|�1;ѴѴv�r;u�Ѵ-u�-


 ��&!� �ѵՊ�;-m�Ѵ-u�-Ѵ�v�u�b�ouv_br�Őѷő�
(±"�ő�bm�;-1_�o=�|_;�v�l0bom|�bm=;1|bom�
|u;-|l;m|v�-=|;u�ƕ�-m7�ƐƓ�7-�v�-1uovv�
|_;�;�r;ubl;m|-Ѵ�|;lr;u-|�u;�ŐƑƕķ�ƒƏķ�
-m7�ƒƐ��ő�|u;-|l;m|v�Őn =�ƒ�f-uv�r;u�
|;lr;u-|�u;�|u;-|l;m|őĺ��rov�l0bo|b1�
1om|uoѴv�Ő]u-�ő�bm1Ѵ�7;7�_;u;�0�|�mo|�bm�
v|-|bv|b1-Ѵ�lo7;Ѵv�7�;�|o�-�vbm]Ѵ;�f-u�r;u�
|;lr;u-|�u;
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-0�m7-m1;vķ�v�1_�-v�Gerakladium and Fugaciumķ�l-��0;1ol;�lou;�
-0�m7-m|�v�l0bom|v�-|�|_;�Ѵ-u�-Ѵ�v|-];ķ�-m7�b=�l-bm|-bm;7�bm|o�|_;�
f��;mbѴ;� ou� -7�Ѵ|� v|-];v�l-�� ruo�b7;� 0;m;=b|vĺ��o�;�;uķ� |_bv� u;Ŋ
t�bu;v�;�r;ubl;m|-Ѵ�|;v|bm]ĺ

ƓĺƐՊ |Պ �-u�-Ѵ�v�u�b�ouv_br�-m7�v�l0bom|�u;1o]mb|bom

"�ll;u� _;-|��-�;v� o11�uubm]� 7�ubm]� |_;� Ѵ-u�-Ѵ� v|-];��bѴѴ� =�u|_;u�
u;7�1;�Ѵ-u�-Ѵ�v|o1h�-m7�v�0v;t�;m|Ѵ��u;7�1;�u;1u�b|l;m|�Ő!-m7-ѴѴ�ş�
"�l-m|ķ�ƑƏƏƖ0őĺ���u�o0v;u�-|bomv�1om=bul�|_-|�Ѵ-u�-;�-u;�m;]-|b�;Ѵ��
blr-1|;7�0��o1;-m��-ulbm]ĸ�-=|;u�Ƒ��;;hvķ�;Ѵ;�-|;7�|;lr;u-|�u;v�
o=�ƒƏŦ��lo7;u-|;Ѵ��u;7�1;7�v�u�b�-Ѵķ��b|_�v;�;u;�lou|-Ѵb|��-|�ƒƐŦ�ĺ�
$_;v;�=bm7bm]v�v�]];v|�|_-|�Ѵbh;�-7�Ѵ|�-m7�f��;mbѴ;�A. tenuis�Ő"_b|-oh-�
;|� -Ѵĺķ� ƑƏƑƐĸ� +oub=�fb� ;|� -Ѵĺķ� ƑƏƐƕőķ� Ѵ-u�-;� 1-mmo|� |oѴ;u-|;� ;Ѵ;�-|;7�
|;lr;u-|�u;v� 0;�om7� ƒƏŦ�� Ő"_b|-oh-� ;|� -Ѵĺķ� ƑƏƑƐĸ� +oub=�fb� ;|� -Ѵĺķ�
ƑƏƐƕőĺ� 
�u|_;ulou;ķ� |_;�l-foub|��o=� Ѵ-u�-;� bm� |_;� =o�uŊ��-�� 1_ob1;�
-1t�bvb|bom�|u;-|l;m|��;u;�bm=;1|;7��b|_�-�lb�;7�v�l0bom|�1oll�Ŋ
mb|��Őƾƒ�vr;1b;v�r;u�Ѵ-u�-ő�-m7�_-7�-�_b]_;u�l;-m�v�u�b�ouv_br�-=|;u�
Ɛ��;;h�-|�Ƒƕ�-m7�ƒƏŦ��|_-m�|_ov;�=uol�|_;�moŊ�1_ob1;�Cladocopium 
or Durusdinium�|u;-|l;m|vĺ

"�l0bom|�b7;m|b|��_-7�|_;�lov|�bm=Ѵ�;m1;�om�v�u�b�ouv_br�Ɛ��;;h�
-=|;u�bmo1�Ѵ-|bom�-|�Ƒƕ�-m7�ƒƏŦ�ĺ��m|;u;v|bm]Ѵ�ķ�Ѵ-u�-;�bmo1�Ѵ-|;7��b|_�
Fugacium��m7;u�moŊ�1_ob1;�_-7�|_;�_b]_;v|�v�u�b�-Ѵķ�0�|�|_;�Ѵo�;v|�
1;ѴѴ�7;mvb|b;v�1olr-u;7�|o�-ѴѴ�o|_;u�|u;-|l;m|vĺ��|�bv�rovvb0Ѵ;�|_-|�|_;�
1ol0bm-|bom�o=�Fugacium's�_b]_�|_;ul-Ѵ�|oѴ;u-m1;�-m7�Ѵo��1;ѴѴ�7;mvbŊ
|b;v�Ѵ;7�|o�bm1u;-v;7�Ѵ-u�-Ѵ�v�u�b�ouv_brķ�0;1-�v;�-7�Ѵ|�1ou-Ѵ�1oѴomb;v�
�b|_�Ѵo�;u�v�l0bom|�7;mvb|b;v�_-�;�-Ѵvo�0;;m�o0v;u�;7�|o�_-�;�Ѵo�;u�
0Ѵ;-1_bm]�v�v1;r|b0bѴb|��Ő��mmbm]�ş��-h;uķ�ƑƏƐƑőĺ��|_;u�v|�7b;v�_-�;�
v_o�m�bm1u;-v;7�lou|-Ѵb|��bm�v�l0bo|b1�-v�1olr-u;7�|o�-rov�l0bo|b1�
Ѵ-u�-�-|�0o|_�-l0b;m|�Ő�-u|l-mm�;|�-Ѵĺķ�ƑƏƐѶő�-m7�;Ѵ;�-|;7�|;lr;u-Ŋ
|�u;v�Ő�-u|l-mm�;|�-Ѵĺķ�ƑƏƐѶĸ�"1_mb|�Ѵ;u�;|�-Ѵĺķ�ƑƏƐƑőķ��_b1_�1o�Ѵ7�0;�
-||ub0�|;7�|o�-m�bm1u;-v;�bm�o�b7-|b�;�v|u;vv�Ő�-u|l-mm�;|�-Ѵĺķ�ƑƏƐѶőķ�
0�|�|_bv�l-��1ol;��b|_�o|_;u�7;�;Ѵorl;m|-Ѵ�1ov|v�Őbĺ;ĺķ�u;7�1;7�v;|Ŋ
|Ѵ;l;m|ĸ�"1_�-u��;|�-Ѵĺķ�ƐƖƖƖőĺ��;u;ķ��;�=o�m7�|_-|�v�u�b�-Ѵ��-v�mo|�
u;7�1;7��b|_�-1t�bvb|bom�o=�Cladocopium and Durusdinium�v�l0bom|vķ�
0�|�|_;u;��-v�-�|u-7;Ŋ�o==�0;|�;;m�-1t�bvb|bom�-m7�v�u�b�-Ѵ�bm�Ѵ-u�-;�
bm=;1|;7��b|_�u-u;�v�l0bom|vĺ��u;�bo�v��ouh�_-v�7;lomv|u-|;7�|_;�
1olrѴ;�b|�� bm� |_;� u;Ѵ-|bomv_br� 0;|�;;m� v�l0bom|� -1t�bvb|bom� -m7�
1ou-Ѵ�=b|m;vv�bm�A. tenuisĸ�=ou�;�-lrѴ;ķ��0u;]o�;|�-Ѵĺ�ŐƑƏƏѶő�=o�m7�|_-|�
bmo1�Ѵ-|bom��b|_�Cladocopium� u;v�Ѵ|;7� bm� _b]_;u� |_;ul-Ѵ� |oѴ;u-m1;�
�_bѴ;�o|_;uv� Ő+oub=�fb�;|�-Ѵĺķ�ƑƏƐƕĸ�+��-l-�ş��b]�1_bķ�ƑƏƐƓő� =o�m7�
|_-|�Durusdinium�1om=;uu;7�;m_-m1;7�|oѴ;u-m1;ĺ��o�;�;uķ�|_;u;� bv�
;�b7;m1;�v�]];v|bm]�|_-|�|_;�A. tenuis�ror�Ѵ-|bom�v|�7b;7�bm��0u;]o�
;|�-Ѵĺ�ŐƑƏƏѶő�=uol��-]m;|b1��vѴ-m7ķ���!ķ�1o�Ѵ7�0;�-�7bv|bm1|�vr;1b;v�
Ő�ooh;�;|�-Ѵĺķ�ƑƏƑƏőĺ�$_;u;=ou;ķ�b|�bv�rovvb0Ѵ;�|_-|�-vvo1b-|bomv��b|_�
o|_;u�v�l0bom|�vr;1b;v�ou�1ol0bm-|bomv�o=�v�l0bom|�vr;1b;v�l-��0;�
lou;�0;m;=b1b-Ѵ�-|�|_;�Ѵ-u�-Ѵ�Ѵb=;�v|-];ĺ

Acropora tenuis�Ѵ-u�-;�;�_b0b|�|_;�1-r-1b|��|o�_ov|�lb�;7�v�l0bŊ
om|�-vv;l0Ѵ-];v�ŐƾƑ�vr;1b;vő� Ő��l0o�;|�-Ѵĺķ�ƑƏƐƒőķ�-m7��;�ruo�b7;�
;�b7;m1;� |_-|�A. tenuis� 1-m� =oul� v�l0bov;v� |_-|� 1-m� bm1Ѵ�7;� u-u;�
v�l0bom|� vr;1b;v� bm� _b]_� ruorou|bomvĺ� "1Ѵ;u-1|bmb-m� 1ou-Ѵvķ� bm1Ѵ�7Ŋ
ing A. tenuisķ�;�_b0b|�]u;-|;u�=Ѵ;�b0bѴb|��bm�-Ѵ]-Ѵ�r-u|m;uv_brv�bm�;-uѴ��

Ѵb=;�v|-];v�|_-m�-7�Ѵ|v�Ő�0u;]o�;|�-Ѵĺķ�ƑƏƏƖ-ĸ��ॕl;�Ŋ��-0u;u-�;|�-Ѵĺķ�
ƑƏƏѶĸ��o==uo|_�;|�-Ѵĺķ�ƑƏƏƐĸ��b||Ѵ;�;|�-Ѵĺķ�ƑƏƏƓőĺ�$_bv� =Ѵ;�b0bѴb|��_-v�
0;;m�Ѵbmh;7�|o�_ov|�v;Ѵ;1|b�b|�ķ�-�-bѴ-0bѴb|��o=�-�7b�;uvb|��o=�v�l0bom|vķ�
;m�buoml;m|�=-1|ouvķ�-m7�v�l0bom|�orrou|�mbvl�7�ubm]�-1t�bvb|bom�
r;ubo7vĺ��o�;�;uķ� |_;� 0;m;=b|v� o=� _ov|bm]� 7b==;u;m|�lb�;7� -vv;lŊ
0Ѵ-];v�l-��0;��-ub-0Ѵ;�Ő�o�;Ŋ��;uu�;|�-Ѵĺķ�ƑƏƑƏĸ���|m-l�;|�-Ѵĺķ�ƑƏƐƑőĺ�

ou�;�-lrѴ;ķ� �b]Ѵ;��;|�-Ѵĺ�ŐƑƏƐѵő�=o�m7�_b]_;u�lou|-Ѵb|��bm�]uo�rv�
o=�A. tenuis�f��;mbѴ;v��b|_�]u;-|;u�v�l0bom|�7b�;uvb|��-=|;u�ƑƔ�7-�vķ�
-m7�-||ub0�|;7�|_bv�|o�0o|_�|_;�Ѵo��-0�m7-m1;�o=�vr;1b=b1�|-�-�Őbĺ;ĺķ�
�ƒ�-m7�	Ɛő�-m7�|_;�m;]-|b�;�1omv;t�;m1;v�o=�u-m7ol��r|-h;ķ�u;Ŋ
v�Ѵ|bm]�bm�v�0or|bl-Ѵ�|-�-�Őbĺ;ĺķ�
ő�|_-|�l-��o�|1olr;|;�_b]_;u�r;uŊ
=oul;uvĺ��m�1om|u-v|ķ�o�u�u;v�Ѵ|v�bm�Ѵ-u�-;�v_o��_b]_;u�v�u�b�ouv_br�
bm�|_;�=o�uŊ��-��1_ob1;�|u;-|l;m|�-|�ƐƓ�7-�vķ��_;u;�Ѵ-u�-;�_-7�_b]_�
u;Ѵ-|b�;� -0�m7-m1;v� o=�Fugacium and Gerakladiumĺ� $_bv� 7b==;u;m1;�
1o�Ѵ7� 0;� u;Ѵ-|;7� |o� v�l0bom|� 1olr;|b|bom� u;v�Ѵ|bm]� bm� -� |u-7;Ŋ�o==�
bm� f��;mbѴ;v�|_-|�l-��mo|�o11�u� bm�|_;�1olr-u-|b�;Ѵ��v_ou|;u� Ѵ-u�-Ѵ�
v|-];ĺ��Ѵ|_o�]_�v�u�b�-Ѵ�0;m;=b|v��;u;�vl-ѴѴķ�|_;v;�7b==;u;m1;v��;u;�
vb]mb=b1-m|�-m7�-v�1Ѵbl-|;�1_-m];�v|u;vvouv�bm1u;-v;ķ�;�;m�l-u]bm-Ѵ�
]-bmv�bm�v�u�b�-Ѵ�-u;�blrou|-m|�|o�1omvb7;uĺ��;u;ķ�v�u�b�ouv_br�-=|;u�Ɛ�
�;;h�bv�bm=Ѵ�;m1;7�|_;�lov|ķ�-m7�-v�|;lr;u-|�u;v�-m7�|bl;�bm1u;-v;ķ�
|_bv�;==;1|�0;1ol;v�vl-ѴѴ;uĺ��o�;�;uķ�;�;m�|_;�vl-ѴѴ�0�|�vb]mb=b1-m|�
7b==;u;m1;vķ� =ou�;�-lrѴ;� bm�moŊ�1_ob1;�Fugacium� om�7-��ƕ�-|�ƒƏŦ�ķ�
1o�Ѵ7�l-h;�|_;�7b==;u;m1;�=ou�lou;�Ѵ-u�-;�v�u�b�bm]�Ѵom]�;mo�]_�|o�
v;||Ѵ;ķ��_b1_��o�Ѵ7�m;;7�|o�0;�|;v|;7ķ�-Ѵom]��b|_�b=�|_ov;�v�l0bom|v�
-u;�0;m;=b1b-Ѵ�-|�|_;�f��;mbѴ;�v|-];�ou�mo|ĺ�)b|_�|_;�]uo�bm]�|u;m7�o=�
-mm�-Ѵ�0Ѵ;-1_bm]�om�|_;�u;;=ķ�-m7�|_;�_�];�blr-1|�|_ov;�;�;m|v�-u;�
_-�bm]�om�u;1u�b|l;m|�Ő��]_;v�;|�-Ѵĺķ�ƑƏƐƖőķ�7b==;u;m1;v�o=�Ɣѷŋ�ƐƏѷ�
1o�Ѵ7� l-h;� 7b==;u;m1;� ou� ruo�b7;� -� 1omv;u�-|bom� v|u-|;]�ķ� b=� -Ѵvo�
=o�m7�|o�0;�0;m;=b1b-Ѵ�-|�Ѵ-|;u�Ѵb=;�v|-];vķ�=ou�|_ov;��ouhbm]�bm�l-mŊ
-];l;m|ĺ�$_;��bmmo�bm]�r;ubo7�=ou�A. tenuis�1Ѵov;v�om�|_;�v1-Ѵ;�o=�
7-�v�Ő�-��;|�-Ѵĺķ�ƑƏƐƐő�|o��;-uv�Ő�0u;]o�;|�-Ѵĺķ�ƑƏƏƖ-ĸ��ॕl;�Ŋ��-0u;u-�
;|�-Ѵĺķ�ƑƏƏѶĸ�!o7ub]�;�Ŋ��-m;||��;|�-Ѵĺķ�ƑƏƏѵőĺ��ov|�u;t�bu;l;m|v�l-��
0;v|�0;�l;|�0��-�lb�;7�-vv;l0Ѵ-];�o=�v�l0bom|v�7�ubm]�|_;�Ѵ-u�-Ѵ�
v|-];�|_-|�|_;m�l-��0;��bmmo�;7�o�|�-v�-�v|u-|;]��|o�l-bm|-bm�|_;�
vr;1b;v�|_-|�0;v|�l-|1_�|_;�;m�buoml;m|�-m7�_ov|�];mo|�r;�7o�mŊ
v|u;-lĺ��o�;�;uķ� b|� bv� blrou|-m|�|o�mo|;�|_-|�7;vrb|;�;�b7;m1;�=ou�
-� Ѵom];u� Ѵ;m]|_�o=� |_;� v�l0bom|��bmmo�bm]�r;ubo7�o0v;u�;7� bm�A. 
tenuis� f��;mbѴ;vķ� b|� bv�rovvb0Ѵ;�|_-|�|_;� Ѵom]�-rov�l0bo|b1� Ѵ-u�-Ѵ�7�Ŋ
u-|bom�_;u;�1o�Ѵ7�bm=Ѵ�;m1;�v�l0bom|�vr;1b=b1b|�ķ�-Ѵ|_o�]_�|_;u;�-u;�
1�uu;m|Ѵ��mo�v|�7b;v�|;v|bm]��_;|_;u�vr;1b=b1b|��1_-m];v�o�;u�|bl;�
in larvae.

ƓĺƑՊ |Պ �-1h]uo�m7�v�l0bom|v�l-��0;�lou;�
competitive in warming oceans, if available

Gerakladium��-v�-�v�11;vv=�Ѵ�-m7�1ollom�v�l0bom|�r-u|m;u��_;m�
-�-bѴ-0Ѵ;� |o� A. tenuis� Ѵ-u�-;� bm� -� Ѵ-0ou-|ou�� v;||bm]ĺ� Gerakladium 
Őv�01Ѵ-7;��ƒĹ���ƑƑƖƒƔƓĺƐő� bv�mo|�-�hmo�m�7olbm-m|�v�l0bom|� bm�
-m��u;;=Ŋ�0�bѴ7bm]�1ou-Ѵķ�-m7�|_;u;=ou;ķ�Ѵ;vv�bv�hmo�m�-0o�|�b|v�=�m1Ŋ
|bom-Ѵ� |u-b|v� in hospite� Ő;ĺ]ĺķ�m�|ub|bom-Ѵ� |u-mvѴo1-|bomķ�lb1uom�|ub;m|�
u;t�bu;l;m|vőĺ�)_bѴ;�Gerakladium�bv�=o�m7�ru;7olbm-m|Ѵ��bm�v�l0boŊ
vbv��b|_�vrom];v�Ő"|u;_Ѵo��;|�-Ѵĺķ�ƑƏƑƐő�-m7�
ou-lbmb=;u-�Ő�o1_om�ş�
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�-|;vķ�ƑƏƐƏőķ�-m7�_-v�0;;m�o0v;u�;7�bm�vo=|�1ou-Ѵ�Ő�-m��rr;m�;|�-Ѵĺķ�
ƑƏƏƔő�-m7�0Ѵ-1h�1ou-Ѵ�Ő�o�;|�-Ѵĺķ�ƑƏƐƐőķ�b|�_-v�-Ѵvo�0;;m�7;|;1|;7�-|�
0-1h]uo�m7�Ѵ;�;Ѵv�bm�v�l0bovbv��b|_�-��-ub;|��o=�u;;=Ŋ�0�bѴ7bm]�1ou-Ѵv�
Ő�o�Ѵo||;�;|�-Ѵĺķ�ƑƏƐѵĸ��_-hu-�-u|b�ş��-m��rr;mķ�ƑƏƐѶĸ��-�;�m;vv;�
;|�-Ѵĺķ�ƑƏƐƏĸ��-m��rr;m�;|�-Ѵĺķ�ƑƏƏƔĸ� �b]Ѵ;��;|�-Ѵĺķ�ƑƏƐƕĸ�"|-|�;|�-Ѵĺķ�
ƑƏƐƒĸ�$_ol-v�;|�-Ѵĺķ�ƑƏƐƓőĺ�Gerakladium� bv�-Ѵvo�=o�m7� bm�|_;��-|;u�
1oѴ�lm�Ő��mmbm]�;|�-Ѵĺķ�ƑƏƐƔĸ�
�fbv;�;|�-Ѵĺķ�ƑƏƑƏő�-m7� bm�v;7bl;m|v�
Ő��mmbm]�;|�-Ѵĺķ�ƑƏƐƔĸ�
�fbv;�;|�-Ѵĺķ�ƑƏƑƏő�-m7�om�l-1uo-Ѵ]-;�Ő
�fbv;�
;|�-Ѵĺķ�ƑƏƑƏőķ�v�]];v|bm]�b|�1o�Ѵ7�0;�-m�-�-bѴ-0Ѵ;�r-u|m;u�=ou�A. tenuis 
Ѵ-u�-;�om�|_;���!ĸ�_o�;�;uķ�b|�bv��v�-ѴѴ��ru;v;m|�-|�Ѵo��-0�m7-m1;v�
Őbm1Ѵ�7bm]��ƒĸ� �b]Ѵ;�ķ��Ѵ�-u;��!o-ķ� ;|� -Ѵĺķ� ƑƏƑƏĸ� �b]Ѵ;�ķ�!-m7-ѴѴķ�
;|�-Ѵĺķ�ƑƏƑƏőĺ��o�;�;uķ�v;Ѵ;1|b�b|��bv�mo|�u;Ѵ-|;7�|o�v�l0bom|�-0�mŊ
7-m1;� bm� |_;�;m�buoml;m|-Ѵ�rooѴ� Ő �b]Ѵ;��;|� -Ѵĺķ� ƑƏƐƕőĺ��� v|�7�� bm�
|_;��;m|u-Ѵ�);v|��o-v|�o=��m7b-ķ��_b1_�;�r;ub;m1;7�l�Ѵ|brѴ;��;-uv�
o=�0Ѵ;-1_bm]�|;lr;u-|�u;vķ�=o�m7�|_-|�7;vrb|;�|_;�v�l0bom|�ror�Ѵ-Ŋ
|bom� bm� |_;�v�uuo�m7bm]��-|;u�1om|-bmbm]�_b]_�-0�m7-m1;v�o=�0o|_�
Durusdinium and Gerakladiumķ�1ou-Ѵv�_-7�_b]_;u�u;Ѵ-|b�;�-0�m7-m1;v�
o=�Durusdinium� Ő�o|;�;|�-Ѵĺķ�ƑƏƑƐőĺ�	;vrb|;� v�l0bom|�-vv;l0Ѵ-];v�
bm� 1ou-Ѵv� 0;bm]� 7olbm-|;7� 0�� Durusdiniumķ� Gerakladium� �-v� -Ѵvo�
ru;v;m|� bm�_b]_;u� -0�m7-m1;v� ŐƐƏĺƑ�±� ƐƐĺƕѷő� |_-m� |�rb1-ѴѴ�� =o�m7�
-v�-�0-1h]uo�m7�v�l0bom|�Ő�o|;�;|�-Ѵĺķ�ƑƏƑƐőĺ�$_;�]uo�bm]�m�l0;u�
o=�o0v;u�-|bomv�o=�Gerakladium� -v�-�0-1h]uo�m7�1ou-Ѵ� v�l0bom|� bm�
-� �-ub;|�� o=� 1ou-Ѵ� vr;1b;v� 1o�Ѵ7� 0;� -� u;v�Ѵ|� o=� bm1u;-v;7� v-lrѴbm]�
-m7� loѴ;1�Ѵ-u� l;|_o7vķ� ou� 7�;� |o� -m� bm1u;-v;� bm� |_;� =u;t�;m1��
Gerakladium�bv�|-h;m��r�0��1ou-Ѵv�|_-|�lb]_|�u;Ѵ-|;�|o�;m�buoml;m|-Ѵ�
1_-m];�ou�v|u;vvĺ��om|bm�;7�lomb|oubm]�o=�v�l0bom|�-vv;l0Ѵ-];v�-|�
-ѴѴ�Ѵb=;�v|-];vķ�;vr;1b-ѴѴ��om�_b]_Ѵ��blr-1|;7�u;;=vķ��bѴѴ�0;�m;1;vv-u��
|o�;Ѵ�1b7-|;� |_;�7;]u;;� |o��_b1_� 1ou-Ѵv� -u;� -vvo1b-|bm]��b|_�lou;�
u-u;�v�l0bom|�|�r;vĺ

�bh;� Gerakladiumķ� Fugacium� bv� mo|� -� 1ollom� 7olbm-m|� 1ou-Ѵ�
v�l0bom|ĺ��|�bv�ru;7olbm-m|Ѵ��=o�m7�bm�v�l0bovbv��b|_�
ou-lbmb=;u-�
Ő�o1_om� ;|� -Ѵĺķ� ƑƏƏƐő� -m7� _-v� -Ѵvo� 0;;m� u;rou|;7� -|� 0-1h]uo�m7�
Ѵ;�;Ѵv� bm� u;;=Ŋ�0�bѴ7bm]�1ou-Ѵv� Ő	;��-Ѵl-v�;|�-Ѵĺķ�ƑƏƐƔĸ��-�;�m;vv;ķ�
ƑƏƏƐĸ�!o7ub]�;�Ŋ��-m;||�� ;|� -Ѵĺķ� ƑƏƏƒőķ� -m7�omѴ�� -v� |_;� 7olbm-m|�
v�l0bom|�bm�A. japonicaķ��_b1_�bv�=o�m7�bm�|;lr;u-|;�;m�buoml;m|v�
Ő	;� �-Ѵl-v� ;|� -Ѵĺķ� ƑƏƐƔĸ� �-�;�m;vv;ķ� ƑƏƏƐĸ� !o7ub]�;�Ŋ��-m;||��
;|�-Ѵĺķ�ƑƏƏƒőĺ� �|�_-v�0;;m�7;|;1|;7� bm��;u�� Ѵo��-0�m7-m1;�om� |_;�
��!�Ő
Ɛĸ� �b]Ѵ;�ķ��Ѵ�-u;��!o-ķ�;|�-Ѵĺķ�ƑƏƑƏĸ� �b]Ѵ;�ķ�!-m7-ѴѴķ�;|�-Ѵĺķ�
ƑƏƑƏőĺ�Fugacium�bv�-�|_;ul-ѴѴ��|oѴ;u-m|�v�l0bom|�|_-|��;�mo��hmo��
1-m�-Ѵvo�=oul�v�l0bovbv��b|_�A. tenuis� Ѵ-u�-;ĺ��o�;�;uķ�Fugacium 
u;l-bm;7�-|�];m;u-ѴѴ��Ѵo��1;ѴѴ�7;mvb|b;v�bm�Ѵ-u�-;�-|�-ѴѴ�|_u;;�|;lŊ
r;u-|�u;v� bm�|_bv�v|�7�ĺ��_-hu-�-u|b�-m7��-m��rr;m�ŐƑƏƐѶő�|;v|;7�
Fugacium�1�Ѵ|�u;�]uo�|_�u-|;�-m7�r_o|or_�vboѴo]��-m7�=o�m7�|_-|�
1�Ѵ|�u;v�;�_b0b|;7�mo�7b==;u;m1;v�bm�]uo�|_�-m7�;�_b0b|;7�|_;�v-l;�
ou� _b]_;u� r_o|ov�m|_;|b1� ;==b1b;m1�� -|� ;Ѵ;�-|;7� |;lr;u-|�u;ĺ� �m�
|_bv�v|�7�ķ�moŊ�1_ob1;�Fugacium�_-7�lo7;u-|;�-1t�bvb|bom�v�11;vv�-|�
-l0b;m|�|;lr;u-|�u;�Ő~ƔƏѷőķ��b|_�bm1u;-vbm]�bm=;1|b�b|��-m7�1olŊ
r;|b|b�;� 1-r-1b|�� -|��-ul;u� |;lr;u-|�u;vĺ� $_;� Ѵo�� 1;ѴѴ� 7;mvb|b;v�
1o�Ѵ7� 0;� |_;� u;v�Ѵ|� o=�A. tenuis� mo|� -1|b�;Ѵ�� -||u-1|bm]�Fugaciumķ�
�_b1_�1o�Ѵ7�0;�7�;�|o�-�lbvl-|1_� bm�v�l0bom|�-||u-1|bom�l;1_-Ŋ
mbvlvĺ�
ou�;�-lrѴ;ķ�-�u;1;m|�v|�7��0��$-h;�1_b�;|�-Ѵĺ�ŐƑƏƑƐő�7;lomŊ
v|u-|;7�|_-|�|�o�7b==;u;m|�Fugacium�vrĺ�v|u-bmv��;u;�mo|�-||u-1|;7�
|o�NŊ�-1;|�ѴŊ�dŊ�]Ѵ�1ov-lbm;Ŋ�0bm7bm]� Ѵ;1|bm�om�|_;�1;ѴѴ�v�u=-1;�o=�A. 

tenuis�f��;mbѴ;vķ��_b1_�7b7�-||u-1|�o|_;u�vr;1b;vķ�bm1Ѵ�7bm]�D. tren-
chiiķ� �_b1_�l-�� _-�;� 7ub�;m� |_;� Ѵo�;u� -0�m7-m1;v� _;u;ĺ� "|�7b;v�
_-�;�-Ѵvo�o0v;u�;7��-ub-|bom�bm�"�l0bo7bmb-1;-;�vr;1b;v�-||u-1|bom�
|o�-u7v�]u;;m�=Ѵ�ou;v1;m1;�o=�A. tenuis� Ѵ-u�-;ķ� =ou�;�-lrѴ;ķ��b|_�
Durusdinium� Ő+-l-v_b|-�;|�-Ѵĺķ�ƑƏƑƐőĺ� �m�-77b|bomķ�1;ѴѴ�v�u=-1;�u;1Ŋ
o]mb|bom�l;1_-mbvlvķ� v�1_� -v� -� ]Ѵ�1-mŋ�Ѵ;1|bm� bm|;u-1|bomvķ� 1o�Ѵ7�
Ѵblb|� |_;� �r|-h;� o=� vr;1b=b1� v�l0bom|� |�r;v� Ő��mb�-� ;|� -Ѵĺķ� ƑƏƐƔĸ�
)oo7Ŋ��_-uѴvom�;|�-Ѵĺķ�ƑƏƏѵő�ou�|_;bu�r;uvbv|;m1;�bm�|_;�v�l0bovbv�
Ő�-uhbmvom�;|�-Ѵĺķ�ƑƏƐѶőĺ

$_;u;� bv�;�b7;m1;�|_-|�vl-ѴѴ;u�v�l0bom|v�-u;�lou;�u;-7bѴ��-1Ŋ
t�bu;7� |_-m� Ѵ-u];u� om;vķ� -m7� |_;u;=ou;� vb�;� 7b==;u;m1;v� 0;|�;;m�
v�l0bom|� vr;1b;v� _;u;� 1o�Ѵ7� _-�;� 1om|ub0�|;7� |o� 7b==;u;m1;v� bm�
-1t�bvb|bom�bm�|_bv�v|�7�ĺ�)_bѴ;��;�7b7�mo|�l;-v�u;�v�l0bom|�vb�;�
_;u;ķ� o|_;u� Gerakladium� vr;1b;v� ŐGerakladium endoclinonum and 
Gerakladium spongiolumő�-u;ķ�om�-�;u-];ķ�vl-ѴѴ;u�|_-m�Durusdiniumķ�
Cladocopium, and Fugacium� vr;1b;v� l;-v�u;7� bm� �-�;�m;vv;�
;|�-Ѵĺ� ŐƑƏƐѶőĸ�o=�mo|;ķ�C. goreaui��-v� Ѵ-u];u�|_-m�|_;�o|_;uvķ��_bѴ;�
C. thermophilum� �-v� mo|ĺ� �m1;� -1t�bu;7� 0�� |_;� _ov|ķ� v�l0bom|�
]uo�|_� u-|;� Őror�Ѵ-|bom� 7o�0Ѵ;v� r;u� 7-�ő� -Ѵvo� blr-1|v� ruoѴb=;u-Ŋ
|bom��b|_bm� |_;�_ov|ĺ��uo�|_� u-|;� =ou� |_;�1�Ѵ|�u;v��v;7�_;u;��-v�
ru;�bo�vѴ��l;-v�u;7� bm��_-hu-�-u|b� ;|� -Ѵĺ� ŐƑƏƐƕő� -m7��_-hu-�-u|b�
-m7��-m��rr;m�ŐƑƏƐѶőĺ��|�ƑƕŦ��bm�|_;v;�v|�7b;vķ�Cladocopium had 
|_;�_b]_;v|�l;-m�]uo�|_�u-|;ķ�_o�;�;u�-|�ƒƐŦ�ķ�omѴ��Gerakladium 
and Fugacium� ;�_b0b|;7� l-bm|-bm;7� ou� bm1u;-v;7� ]uo�|_� u-|;vĺ�
Cladocopiumķ� om� |_;� o|_;u� _-m7ķ� ;�_b0b|;7� m;]-|b�;� ]uo�|_� -m7�
Durusdinium�7b7�mo|�v�u�b�;�Ő�_-hu-�-u|b�;|�-Ѵĺķ�ƑƏƐƕĸ��_-hu-�-u|b�ş�
�-m��rr;mķ�ƑƏƐѶőĺ�$_;u;=ou;ķ�;m_-m1;7�Gerakladium and Fugacium 
]uo�|_� -|� ;Ѵ;�-|;7� |;lr;u-|�u;v� 1o�Ѵ7� ;�rѴ-bm� |_;bu� 1olr;|b|b�;�
-0bѴb|�� bm� |_bv� v|�7�� �m7;u� |_;ul-Ѵ� v|u;vv� -m7� v�rrou|v� o�u� =bm7Ŋ
bm]v�|_-|�Cladocopium�;�_b0b|;7�_b]_;u�ruoѴb=;u-|bom��m7;u�-l0b;m|�
1om7b|bomvĺ�$_bv�1o�Ѵ7�;�rѴ-bm�|_;�1olr;|b|b�;m;vv�o=�Fugacium and 
Gerakladium� -|� ;Ѵ;�-|;7� |;lr;u-|�u;vķ� -m7�Cladocopium� -|� -l0bŊ
;m|ĺ��Ѵ]-Ѵ� v�l0bom|v��b|_�_b]_� |_;ul-Ѵ� |oѴ;u-m1;v� 1o�Ѵ7� bm1u;-v;�
_ov|�|oѴ;u-m1;�|o��-ulbm]�1om7b|bomvĺ��_-hu-�-u|b�-m7��-m��rr;m�
ŐƑƏƐѶő� =o�m7� |_-|� 1�Ѵ|�u;7� �bѴ7� |�r;� Gerakladium� v�u�b�;7� -m7�
;�_b0b|;7�ror�Ѵ-|bom�]uo�|_�-|�ƒƐŦ��-m7�Fugacium�-|�ƒƓŦ�ķ��_bѴ;�
Durusdinium� omѴ�� ]u;�� -|� ƒƏŦ�ĺ� �|� bv� rovvb0Ѵ;� |_-|�Gerakladium's 
|_;ul-Ѵ� |oѴ;u-m1;� _;u;� 1om|ub0�|;7� |o� |_;� _b]_;u� v�u�b�-Ѵ� o=� Ѵ-uŊ
�-;��b|_�Gerakladium�-|�ƒƐŦ��-v�1olr-u;7�|o�Durusdiniumĺ�	�ubm]�
|_;ul-Ѵ�v|u;vvķ�|_;u;�bv�-�0�bѴ7�r�o=�u;-1|b�;�o��];m�vr;1b;v�Ő!�"ő�
bm� |_;� v�l0bom|ķ��_b1_� Ѵ;-h� bm|o� |_;�_ov|� |bvv�;v�-m7�1-�v;v� vb]Ŋ
mb=b1-m|� 7-l-];� |o� |_;� _ov|ķ� Ѵ;-7bm]� |o� 0Ѵ;-1_bm]� Ő�;vv;uķ� ƐƖƖƕőĺ�
Cladocopium� Ő�Ɛő� -m7� Durusdinium� ruo7�1;7� vb]mb=b1-m|Ѵ�� lou;�
!�"�|_-m�Fugacium�Ő
Ƒő�-|�-l0b;m|�ŐƑѵŦ�ő�bm�-m�ex situ�;�r;ubl;m|�
Ő�1�bm|��;|�-Ѵĺķ�ƑƏƐƑőĺ�)_bѴ;��;�7b7�mo|�l;-v�u;�!�"�_;u;ķ�|_;u;�
bv�;�b7;m1;�|_-|�|_;ul-Ѵ�|oѴ;u-m1;�in vitro�l-��0;�|u-mv=;uu;7�|o�|_;�
_oѴo0bom|�Ő��;u];u�;|�-Ѵĺķ�ƑƏƑƏőĺ���;u];u�;|�-Ѵĺ�ŐƑƏƑƏő�bmo1�Ѵ-|;7�A. 
tenuis�Ѵ-u�-;��b|_�Ѵ-0ou-|ou��_;-|�;�oѴ�;7�v|u-bmv�Ő1�Ѵ|�u;7�-|�ƒƐŦ�ő�
o=�Cladocopium��Ɛacro�Ő-v�7;v1ub0;7�bm��_-hu-�-u|b�;|�-Ѵĺķ�ƑƏƐƕőĺ��|�
ƒƐŦ�ķ�|_u;;�o=�|_;�ƐƏ�_;-|�;�oѴ�;7�v|u-bmv�1om=;uu;7�_b]_;u�|_;ul-Ѵ�
|oѴ;u-m1;�|o�|_;�_oѴo0bom|�Ő��;u];u�;|�-Ѵĺķ�ƑƏƑƏőķ�-m7�|_bv�l-��0;�
|_;�1-v;� =ou�o�u� u-u;�vr;1b;v�_;u;ĺ� �=� |u�;ķ� |_;m�A. tenuisĽ� -==bmb|��
=ou�|_;ulo|oѴ;u-m|�v�l0bom|v�v�1_�-v�Durusdinium�-|�|_;�f��;mbѴ;�
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v|-];�l-��-Ѵvo�|u-mvѴ-|;�|o�v�l0bom|v�Ѵbh;�Fugacium or Gerakladiumķ�
b=� -�-bѴ-0Ѵ;ķ� �m7;u� bm1u;-vbm]� v;�;u;� -m7� ruoѴom];7� |;lr;u-|�u;�
v|u;vvĺ��o�;�;uķ� |_;u;�l-�� 0;� |u-7;Ŋ�o==vķ� -v� |_;� 1om|ub0�|bom� o=�
0-1h]uo�m7�v�l0bom|v�|o�|_;�_oѴo0bom|�bv�v|bѴѴ�Ѵ-u];Ѵ���mhmo�mķ�-v�
bv�|_;�-0�m7-m1;�o=�0-1h]uo�m7�v�l0bom|v�u;t�bu;7�|o�ruo7�1;�;bŊ
|_;u�-�0;m;=b|�ou�-�7bv-7�-m|-];�Ő�;;�;|�-Ѵĺķ�ƑƏƐѵőĺ�!;]-u7Ѵ;vvķ�|_;u;�
_-�;� 0;;m� o0v;u�-|bomv� o=� mo�;Ѵ� 0-1h]uo�m7� v�l0bom|v� bm� -7�Ѵ|�
1oѴomb;v�Ő!o��࣐�;|�-Ѵĺķ�ƑƏƐƕőķ�-m7�-v�v;;m�_;u;ķ�-|�|_;�Ѵ-u�-Ѵ�v|-];ķ�
|_;�ru;v;m1;�o=�_;|;uoѴo]o�v�v�l0bom|v�7o;v�_-�;�-�rovb|b�;�;=Ŋ
=;1|� om� v�u�b�ouv_brĺ� $_;u;=ou;ķ� =�u|_;u� u;v;-u1_� bv��-uu-m|;7� |o�
;�-lbm;� m�|ub|bom-Ѵ� ;�1_-m];� 0;|�;;m� |_;� 1ou-Ѵ� _ov|� -m7� |_;v;�
_;|;uoѴo]o�v�v�l0bom|v�-m7�|u-1h�blrѴb1-|bomv�=ou�_ov|�r_�vboѴo]��
-m7�r;uvbv|;m1;�o=�|_;v;�u;Ѵ-|bomv_brv�-=|;u�v;||Ѵ;l;m|ĺ

�-v|Ѵ�ķ� m-|�u-Ѵ� Ѵ-u�-Ѵ� -1t�bvb|bom� ;�r;ubl;m|v� �m7;u� o1;-m�
�-ulbm]� -u;� o11�uubm]� om� u;;=v� -uo�m7� |_;� �ouѴ7� 7�;� |o� ]Ѵo0-Ѵ�
1Ѵbl-|;� 1_-m];ķ� �;|� �;� _-�;� mo|� o0v;u�;7� Ѵ-u];� v�l0bom|� v_b=|v�
bm� -7�Ѵ|� ou� f��;mbѴ;� 1ou-Ѵv� om� u;;=vĺ� $_;� m�l0;u� o=� v|�7b;v� �vbm]�
];m;|b1�l;|_o7v� |_-|� u;�;-Ѵ� u-u;� v�l0bom|v� Ő;ĺ]ĺķ� 	���l;|-0-uŊ
1o7bm]ő� bv� v|bѴѴ� u;Ѵ-|b�;Ѵ�� Ѵo�� -m7� u;1;m|� v|�7b;v� _-�;� =o�m7� |_-|�
lou;� 1ou-Ѵ� vr;1b;v� _ov|� 7b�;uv;� -vv;l0Ѵ-];v� |_-|� bm1Ѵ�7;� u-u;�
ou� 0-1h]uo�m7� v�l0bom|v� Ő�ub=� ;|� -Ѵĺķ� ƑƏƐƓĸ� �b]Ѵ;�� ;|� -Ѵĺķ� ƑƏƐƓĸ�
$_ol-v�;|�-Ѵĺķ�ƑƏƐƓĸ�(-u-v|;_�;|�-Ѵĺķ�ƑƏƑƐőĺ��o�;�;uķ�b|�1-mmo|�0;�
7bv1;um;7� �_;|_;u� |_;v;� u-u;� 0-1h]uo�m7� v�l0bom|v� -u;� mo�;Ѵ�
bm� v�l0bovbv� -m7� bm1u;-vbm]� bm� ru;v;m1;� rovvb0Ѵ�� 7�;� |o� -m� ;m�bŊ
uoml;m|-Ѵ� v|u;vvouķ� ou��;u;� vblrѴ��ru;�bo�vѴ���m7;|;1|;7ĺ�$_;u;�
bv�;�b7;m1;�|_-|�|_;ul-ѴѴ��|oѴ;u-m|�v�l0bom|v�-u;�=o�m7�bm�v�l0bŊ
ovbv��b|_� 1ou-Ѵv� |_-|� Ѵb�;� bm� ;�|u;l;� |_;ul-Ѵ� ;m�buoml;m|vķ� v�1_�
-v� |_;�!;7�";-ķ�7b==;u;m|� =uol�|_ov;� bm�v�uuo�m7bm]�-u;-v� Ő��l;�
;|�-Ѵĺķ�ƑƏƐѵĸ�,b;]Ѵ;u�;|�-Ѵĺķ�ƑƏƐƕőĺ� �m�|_;v;�;�|u;l;�;m�buoml;m|vķ�
v�l0bovbv� �b|_� |_;ulo|oѴ;u-m|� Cladocopium thermophilumķ� omѴ��
�b|_bm�~ѵ�h�ķ�_-v�1om|ub0�|;7�|o�1ou-Ѵ�v�u�b�ouv_br��m7;u�bm1u;-vŊ
bm]�|;lr;u-|�u;v�Ő��l;�;|�-Ѵĺķ�ƑƏƐѵőĺ�)_bѴ;�|_bv�|bl;Ѵbm;�l-��mo|�
0;�;mo�]_� |o�-b7�1ou-Ѵv��m7;u�1Ѵbl-|;�1_-m];� |o7-�ķ� b|�_b]_Ѵb]_|v�
|_;�rovvb0bѴb|��=ou�1ou-Ѵ�v�l0bom|v�|o�0;�v;Ѵ;1|;7�=ou�v�u�b�-Ѵ��m7;u�
;m�buoml;m|-Ѵ�ru;vv�u;�Ő��l;�;|�-Ѵĺķ�ƑƏƐѵőĺ��ou-Ѵ�v�l0bom|�v|�7Ŋ
b;v�_-�;�0;;m�ru;7olbm-m|Ѵ��1om7�1|;7�bm�-7�Ѵ|v�-m7�f��;mbѴ;v�-m7�
b|� bv� 7b==b1�Ѵ|� |o� -vv;vv� v�l0bom|� -1t�bvb|bom� -|� |_;� Ѵ-u�-Ѵ� v|-];� bm�
|_;�=b;Ѵ7ĺ�
�u|_;u�1olro�m7bm]�|_bv�bv��_;|_;u�v�l0bom|v�-1t�bu;7�
-|�|_;�Ѵ-u�-Ѵ�v|-];�-u;�u;|-bm;7�bm|o�|_;�f��;mbѴ;�v|-];ķ��_;m�|_;��
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