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Evolution of infraspecific altruism has been one of central questions of
evolutionary ecology. It has been pointed out that a spatial distribution of individuals can be a
key factor of the evolution. In the present study, adjoint evolution of altruism and resource
exploitation among individuals is investigated on 2-demesional space by using computer simulation.
According to the analysis, an increment of exploitation level results in a formation of regularly
arranged clusters of spatial distribution of individuals. It was revealed that such a structure of
population can promote evolution of altruism.



C++
Mathematica
Mathematica

€))

@

®

100x 100




st -1

L I

@

@

®

€Y)
@

®
*

:.
g sooop oo
k7 s e
_2 * o o
B
>
Q.
o
O 1000}

5000 10000 15000 2000C

Time step

(1) A. Yamauchi, M. van Baalen, M. W.
Sabelis. Spatial patterns generated by
simultaneous cooperation and exploitation
favour the evolution of altruism. Journal
of Theoretical Biology, 441:58-67, 2018.
(2) A. Yamauchi. Joint evolution of
interspecific mutualism and regulation of
variation of interaction under
directional selection in trait space.
Theoretical Ecology, 10:477-491, 2017.
(3) Ito, K., J. M. McNamara, A. Yamauchi,
A. D. Higginson. The evolution of
cooperation by negotiation in a noisy
world. Journal of Evolutionary Biology,
30:603-615, 2017.

(4) Kuo, T.-C., S. Mandal, A. Yamauchi,
C.-H. Hsieh. Life history traits and
exploitation affect the spatial
mean-variance relationship in fish
abundance. Ecology, 97:1251-1259, 2016.
(5) Ferretti. L., B. Schmiegelt, D.
Weinreich, A. Yamauchi, Y. Kobayashi, F.
Tajima, G. Achaz. Measuring epistasis in
fitness landscapes: The correlation of
fitness effects of mutations. Journal of
Theoretical Biology, 396:132-134, 2016.
(6) A. Yamauchi, M. van Baalen, Y.
Kobayashi, J. Takabayashi, K. Shiojiri, M.



W. Sabelis. Cry-wolf signals emerging from
coevolutionary feedbacks in a tritrophic
system. Proceedings of the Royal Society
series B, 282:20152169, 2015.

(7 A Yamauchi , D. Takahashi .
Environmental variation does not always
promote plasticity: Evolutionarily
realized vreaction norm for costly

plasticity. Evolutionary Ecology Research,
16:631-647, 2015.

(8) K. Ito, H. Ohtsuki, A. Yamauchi.
Relationship between aggregation of
rewards and the possibility of
polymorphism in continuous snowdrift
games. Journal of Theoretical Biology,
372:47-53, 2015.

12
@ )
. 65
, 2018 3 15H~18 ,
O} )
.27
,2017 10 6H~8

(3) K. Ito, J. M. McNamara, A. D. Higginson,
A. Yamauchi. The influence of the error
types on the cooperation with negotiation.

The International Society for Ecological

Modelling Global Conference 2017, 2017

9 17H~21 |, ( )-
©) , .
, 64 , 2017
03 14 18 .
©) , Ross Booton,
s 64 ,
2017 03 14 18
(6) ;
Joint Evolution.
64 , 2017 03
14 18 .
@) . Joint evolution of

interspecific mutualism and developmental
stability under directional selection in

trait space. , 2016
09 07 09 , .
@) , Ross Booton, . Joint

evolution of cytoplasmic male sterility
and selfing rate in plant.
, 2016 09 07 09 ,

(©)) A. Yamauchi . Evolution of
interspecific trait-matching mutualism
under directional selection in trait space.
10th European Conference on Mathematical
& Theoretical Biology and SMB Annual
Meeting, 2016 07 11 15 ,

( )-

(10) A. Yamauchi. Spatial patterns
generated by simultaneous cooperation and
exploitation favor the evolution of
altruism. International Workshop on
Advanced Future Studies, 2016 03 14
16 , .
(11) T. Yamagishi, R. Booton, A. Yamauchi.
The joint evolution of gynodioecy and
selfing. 2015 Joint Meeting of JSMB and CJK
Colloquium on Mathematical Biology, 2015
08 26 29 , .
(12) A. Yamauchi, M. van Baalen, W. Sabelis.
Spatial patterns generated by
simultaneous cooperation and exploitation
favour the evolution of altruism. 2015
Joint Meeting of JSMB and CJK Colloquium
on Mathematical Biology, 2015 08 26
29 ,

o
YAMAUCHI, Atsushi

40270904



