
●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●
●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●
●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●

●

●●●●

●

●

●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●
●
●●●
●
●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●
●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●
●

●

●

●●●●●
●
●●●
●●●
●
●
●●

●

●

●●
●

●●

●
●
●
●
●

●

●

●●
●

●

●●
●
●●
●

●

●
●●●
●
●●●
●●●
●●●

●

●
●●

●

●●

●
●

●●●
●●●●●

●
●●●

●●●

●●

●
●
●●●
●
●
●
●

●

●
●●

●

●
●●
●
●
●●

●
●

●●●●●●●●●
●

●
●

●

●●

●

●
●

●

●●

●

●

●

●●

●
●
●●
●
●
●

●●●

●

●●
●●

●●
●

●

●

●
●

●

●
●
●

●
●

●

●
●

●●●●
●●
●●

●

●
●●●

●
●
●
●●

●

●
●●●
●
●
●
●●
●
●●

●●

●

●

●

●

●

●
●
●

●●●●●●

●

●

●
●

●
●●●
●

●

●
●

●●●●
●

●

●

●

●●
●
●
●

●

●

●
●

●

●

●
●●

●●●
●
●

●
●

●●

●●

●●●●●
●
●●●●●
●
●
●

●
●
●
●

●

●●●

●
●

●

●●
●

●

●

●●

●

●
●●●

●
●●

●●
●
●●●
●

●

●
●
●
●

●

●

●

●

●
●

●

●●

●●

●
●

●

●●●

●

●
●

●●●
●●●●●

●●●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●
●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●
●
●●

●●●

●
●
●

●

●
●
●

●

●●●●●●●
●
●

●

●
●●●
●

●
●

●
●

●

●

●

●
●

●
●
●●

●

●

●
●

●

●
●
●●

●
●
●

●
●
●●

●

●

●●●
●●
●●

●

●
●
●
●
●●●

●●

●●●
●●

●
●●●
●
●●

●
●
●

●
●●
●

●

●

●

●●
●

●●

●

●●
●●
●
●●

●

●

●

●

●

●●●
●

●

●

●

●

●

●●
●

●

●

●

●●

●

●

●●●

●●
●●
●
●

●●

●
●
●●

●●●

●

●●

●

●

●

●

●●●

●●

●

●

●●●
●

●
●

●
●
●

●

●

●

●
●●
●

●
●●

●

●

●●
●
●●●

●●

●

●
●
●●
●

●

●

●●●

●

●●

●
●●
●
●
●

●

●●●●
●

●

●
●
●

●

●●●
●

●

●

●
●●

●
●
●●●

●

●●
●

●

●●

●

●

●●
●

●
●

●

●

●

●

●●
●●

●●
●

●
●
●

●
●
●
●●

●

●

●●

●
●

●

●
●●
●
●

●
●●
●●

●
●

●

●
●
●

●

●

●

●●●

●

●

●
●●
●

●

●

●
●

●
●●
●
●

●

●

●●●

●

●

●

●

●
●

●
●

●●

●

●

●
●

●
●

●
●

●

●●
●●
●
●

●

●

●

●

●
●

●●
●
●●

●
●

●

●

●
●
●

●●

●

●●

●
●●●●

●
●●

●●

●
●
●

●

●

●
●●
●
●

●

●●●
●
●
●●●
●●
●

●
●
●

●

●

●

●

●

●
●

●

●●

●
●

●
●

●

●

●

●
●

●
●●
●●●

●

●●

●

●●
●

●
●

●
●

●

●

●

●●

●
●

●
●
●●
●●

●

●

●

●●
●●
●

●

●●
●

●

●
●

●

●

●
●

●●●

●
●
●

●●
●

●

●

●●
●
●●

●

●●
●●
●●

●

●
●

●

●●

●
●

●
●

●

●

●
●

●
●

●●

●●●
●

●

●
●●
●

●

●

●●

●●
●
●

●

●●●●
●●

●
●
●
●
●

●●●●

●●●
●
●
●

●

●
●
●
●

●
●
●

●
●

●
●
●

●
●

●●

●

●

●

●

●

●

●

●

●●●

●
●
●

●

●●

●●

●
●

●●●

●

●
●●●

●

●

●

●
●

●●
●
●

●

●

●
●
●

●●●
●

●
●

●

●

●

●

●●●●

●
●●

●

●●

●

●

●
●●

●

●●

●
●

●

●●

●●

●●

●
●●

●
●

●
●
●

●
●

●
●

●●
●

●

●
●

●

●●

●
●●●●

●

●●

●

●

●●
●

●

●●●

●

●
●

●
●●
●

●

●

●
●

●

●

●
●

●●

●

●
●

●

●

●

●

●
●

●

●

●●●●

●●

●

●

●

●

●●●
●●
●

●
●
●

●●●●

●

●

●
●
●

●
●
●
●

●

●

●

●
●

●
●
●
●●

●●
●
●

●

●
●
●
●

●

●
●
●

●

●●
●

●

●
●

●

●●●

●●

●

●

●
●

●●
●●●●
●

●

●●
●
●

●

●●

●
●
●
●●●

●
●

●
●

●

●

●●
●

●

●●

●

●●

●
●
●●●●
●
●●●●
●
●

●

●
●●
●

●●
●

●●

●
●
●

●●

●

●

●

●

●

●

●

●

●●

●

●●

●●

●
●

●

●

●

●

●

●

●

●●●●●●

●

●

●
●
●

●
●
●

●

●

●
●●
●

●
●

●

●

●
●

●
●

●

●
●
●

●●

●●

●

●●

●
●

●

●●

●
●

●

●●

●

●

●
●●
●
●●
●
●

●●
●
●

●

●

●

●
●●

●

●

●
●●
●

●●●●●
●
●
●●

●

●

●

●
●

●
●

●

●

●●●●
●
●

●
●

●
●

●
●
●●

●

●●●
●●

●
●

●●●●
●

●

●

●
●●
●
●

●
●

●

●
●

●

●

●●●

●

●●
●
●●
●
●

●

●

●●

●

●
●●

●

●●
●

●
●
●

●

●

●●●●
●●
●●

●

●

●

●

●

●●
●●
●

●

●●

●
●

●●●

●
●

●●●
●
●

●
●●

●

●●

●

●
●●
●
●●

●
●
●
●●
●●●

●

●

●

●
●●
●

●●
●●
●●●

●
●

●
●

●

●

●●
●●

●

●

●

●●●
●●●

●

●●●

●

●
●
●
●●

●

●●●●

●

●

●●
●●

●
●

●

●
●

●

●

●●●
●
●
●
●

●
●

●

●

●

●

●●●

●
●
●●
●

●

●

●
●
●

●

●
●

●

●●●●

●

●

●●
●
●●●●
●●●

●●
●

●
●●

●
●

●
●
●
●●

●

●

●●●
●
●
●●●

●

●

●
●

●●

●●
●

●

●●●

●

●
●●●●●●●
●
●●●●
●

●
●

●

●

●
●
●
●

●
●

●

●

●

●

●

●

●●●
●●

●

●
●●●
●
●

●
●

●

●

●
●●

●
●●
●
●
●●●●

●

●

●

●●●●

●●

●

●

●
●
●●
●

●

●●

●

●●●●●
●●●

●

●●●●●

●●●

●●

●
●
●
●
●●
●●

●
●
●●

●

●

●
●
●
●

●
●

●●

●

●
●

●

●
●
●●
●
●●
●●
●
●●●●●●
●

●
●
●●●
●

●●

●

●●

●

●
●

●
●

●●

●

●

●●
●●

●

●

●

●

●

●

●

●
●
●

●
●

●
●

●●
●●●

●●●

●

●

●

●

●

●

●
●

●

●
●

●
●

●●

●●
●●

●●
●
●
●●
●

●●

●●

●

●
●
●
●●●

●

●●

●

●
●

●
●●

●

●
●
●
●

●
●

●●
●●●●●●●

●
●

●

●
●

●
●

●
●

●
●
●●

●
●
●
●

●
●

●

●

●

●●

●
●●

●

●

●

●●

●

●●●●●

●
●●
●

●
●
●

●
●

●

●

●
●

●

●

●
●

●●

●

●

●
●
●●●
●●
●
●●●
●

●

●●
●●
●●

●

●●

●
●

●●●

●●

●
●

●

●

●

●

●
●
●
●●
●
●
●

●

●

●
●

●
●●

●●●

●●

●
●

●●
●●

●
●●

●
●

●

●
●
●
●

●
●
●
●

●

●

●

●
●●

●

●
●
●

●

●●
●
●●●
●

●●

●●

●
●●

●
●
●
●

●

●

●

●

●

●

●

●

●

●

●
●
●
●
●

●●

●
●
●●
●●
●

●

●
●●

●●

●

●●
●

●●

●
●
●

●

●●●

●

●●
●

●

●

●
●●●●●
●●●

●

●●●●

●
●
●●

●●●●

●
●

●
●
●●●●●●●
●●●
●

●

●

●●
●

●
●●
●

●●●
●●●●

●

●
●●●

●

●
●

●
●

●
●

●●

●
●●
●

●

●●
●●●
●
●●

●

●
●●
●●●●
●
●●

●

●●●●
●●●●
●
●
●
●●●●
●
●●●●●
●●●●●●●●●

●
●●●
●
●●●●●●●

●

●●●
●

●
●●●●

●

●
●
●●●

●

●

●●●●●●●●●

●

●●●

●
●

●●
●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●
●
●●●●●●●●●●●●
●●●●
●
●●●●●●●●●●●●●●●●●●
●
●
●
●●●●●●●●●
●
●●●●●●●●●●
●●●
●
●
●
●

●●
●
●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●

●
●●●
●

●

●

●●
●
●●
●●●
●
●●●●●●●●●●●●
●●
●●●
●●●●
●●
●●●●
●
●●●●
●●

●

●

●●●●●●●●
●
●●
●
●

●●●●●●●●●●●●●●●●●●

●
●●●●●●●

●
●
●●●●●●●●●●

●
●
●●●●●
●
●●●●●●
●
●●●●●●●●●●●●●●

●

●●
●
●●●●●●●
●
●

●●●
●
●●●●
●
●●●●●●●●●●
●
●
●
●●●
●
●●●●●●●●●●●●●●●●●
●
●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●
●

●
●●
●
●
●
●
●●
●
●●
●●●●●●
●

●●●
●●
●
●
●●●●●●●●
●
●●
●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●

●

●
●●●
●
●●●
●
●●●●●●●●●
●●●●
●
●
●
●●●●●●●●●●●●

●

●
●
●
●●●●●●●●●●
●●●●●●●
●●
●●●●●●●
●
●●●●●
●
●●●●●●●●
●
●●●●●

●

●●●●●●●●●
●

●

●
●●●●
●
●●●●●
●
●

●
●
●●
●●●●●
●●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●
●
●●
●
●●
●
●●●
●
●●●●●●●●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●
●●●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●
●●●●●●

●

●●●●●●●●●●●●●●●●●●●
●
●●
●
●●●●●●●●
●●●●

●

●●●
●
●●●●●●●●
●
●●

●

●
●

●●●●●●●
●
●●●●●●●
●
●
●
●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●
●●●●●●●●●

●
●

●●
●
●●●●●●●●●●●
●●●●●●●●●●●●●
●●
●●●●●●●●●●●
●●●●●●●●
●
●

●
●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●●●●

●

●●
●●●●●●●●●●●●●●●●●●●
●●●●●●●●
●
●●●●●●
●
●
●
●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●
●
●●●●●●●●●●

●
●●●●●●●●●●●
●

●

●●●

●
●●●●●●●●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●
●
●●

●●●●●●●
●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●

●
●
●●●●●●●●●

●
●
●

●
●●●●●●●●
●●

●

●●
●●

●●

●●
●
●●●●●●
●
●
●
●●●
●
●●●●●●

●

●●●●●●●●●●●

●

●
●●●●●●●●●●●●●●
●
●
●●
●●●●●
●●●●●●
●
●●●●●●●●●●
●●●
●●
●●
●●●
●
●●●●●

●

●
●●●●●●●●●●●●●●●
●●
●
●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●
●
●●
●●

●
●
●●●●●
●
●●●●
●
●

●●●●●●●
●
●●●●●

●

●●●
●
●●

●

●
●●
●
●●●●●●●●●●●●●●●
●
●●

●●●

●

●●●●●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●

●

●●●●
●
●●●
●●●●
●●

●

●●●
●
●●●

●

●●

●●

●●●●

●
●●
●

●●●
●
●●●

●

●●●●
●
●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●●●●

●
●●●●
●●
●●

●

●●
●●
●
●
●●●●

●

●
●
●●●●●●●●●●●●
●●●●●●●●●●●●●●●
●
●●●●●●●●●●
●●
●

●●●●●●●●●
●
●●
●
●●●●
●
●●●●●
●
●
●
●●
●
●
●
●●
●
●●●●●
●
●

●●

●●

●

●
●

●
●
●●●●●●●●●●●●●●●●●●●●
●
●●●●●●
●●
●●●

●

●●●●●●●●●
●
●●●
●
●●●●●

●

●●●●●●●●●●●●●●
●
●●●
●●●●●
●
●
●
●●●●●●●●●●●●●
●●
●●●●●

●

●●
●
●●●●●●●●●●●●●
●
●●
●●
●●●●●●●●●
●●●●●●●●●●●●●●

●
●●●
●●
●
●●●●●●●
●
●●●●
●●●●●●●●●●●●●●●

●

●
●●●●●
●●●●●●●●●●●●●●
●
●●●●●●●●
●
●●●●●●●●●●●●●
●
●●●●
●
●
●●
●●●●●●●●●●●●●
●●●●●
●
●●●
●
●●
●●●
●●
●
●

●●●●●●●●●●●●●●
●●●●●●●●●
●●●●●●
●●●●

●

●
●●●●
●●
●●
●
●●●●●●
●
●
●
●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●
●
●
●●●
●
●

●
●●●●●●
●
●

●
●●●●●

●

●●●●
●
●●●●
●●
●●●●●●●●

●

●●●●●●●
●●●●
●●●●●
●●
●●●●
●●●●●●●●●●●●●●●●●●●●

●

●●●●●●
●
●●●●●
●
●●●
●●
●●●●●●●●●●●●●●●
●
●
●●
●
●●●●
●
●●●
●●
●
●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●
●●●●
●
●●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●●●
●●

●
●
●
●
●
●●
●●●●●
●
●
●
●●●
●
●●●●●●●●●

●

●
●
●●●

●

●●●●●●●●●●●●●●●●●●●●●
●
●
●

●●●●

●

●

●

●●●●●●●●●●
●●●
●●
●●●●●●●●●●
●●
●●
●
●
●
●●●●
●●●●●●●●●●●●●●●

●

●●●●

●

●●
●●

●●●●●●●●●●●●●●●
●●●●●●●●●
●
●
●

●●●●●●●
●●●●●●

●

●
●●●●

●
●

●
●●●●●●●●●●●●●●●●●●●●●●
●●
●

●●●●●●●●●●

●

●●●
●●●
●
●●●●●●●●●
●
●
●
●
●

●

●

●
●●
●●●●●
●
●●●●●●●●●

●

●●●●●●
●
●●●●●●●
●

●
●
●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●
●
●

●●●●●●●●

●
●●

●

●●
●
●●●●
●
●●●●●●●●●●

●

●●●
●
●

●

●●

●

●●
●
●

●●●●●
●
●

●●●

●

●●
●●
●●●●

●

●●
●●
●●●
●●
●
●

●

●●●●●
●
●●●●●●●●●●●
●
●●●
●
●
●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●

●●
●●●●
●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●
●
●
●
●●●
●
●●●●
●
●●●●●●●●●●
●
●●●●●●●●●●●●
●
●
●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●●●●
●
●●●●●●●●●●

●
●●●
●●●●
●
●
●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●
●●

●

●●●●●●●●●●●●●●●●●●
●
●●●●●●●

●

●
●●●●●
●
●●●●●
●
●●●
●

●

●●●●●●●

●

●●●●
●●
●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●
●●
●●●●●●●
●
●●●●●●●●●●●●●●●●●
●
●●●●
●
●●●●●●
●
●

●●●●●●●●
●●
●●●●●●●●●●●●●●
●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●
●

●
●

●●●●●
●●●
●
●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●
●
●●
●●
●
●
●●●●
●●●●●
●●●●●
●
●●●●●●●
●
●●
●
●●●●●●●●●●●●●●●●●●
●●
●●●●●
●
●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●
●
●●●●●●●●●●●

●

●●●●●●●●●●●●●●
●
●●●●●
●●●●●●●●●●●●●
●
●●●●

●

●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●
●●
●●
●
●●●●
●
●●●●
●
●

●
●●●

●

●●●●●●●●●●●●●
●●

●

●●

●

●
●
●
●●●

●

●
●
●●●●●●●●
●
●
●●●
●
●
●●
●

●●
●●●●●●
●
●●●

●
●●●●
●●
●●●

●

●●●●●●●●●●●●●●
●
●
●●
●
●
●
●●●
●
●●●●●●●●●●

●

●●
●
●●
●●●●●●
●●●●●●
●●
●●●

●
●●●●
●
●●●●●●●●●●●●●●
●
●●●●●

●

●
●
●●
●●●
●
●●
●
●●●●●●●●●

●
●●
●
●●●●●●●●●●●●●●●
●●●
●

●●

●●●●●●●●●●
●
●
●●●●●●●●●●●●●●●●

●
●
●●●●●

●

●●
●
●
●●●●●●●
●
●
●
●●

●

●●●
●●
●●●●●●●
●
●

●●●●
●
●
●
●

●
●●
●
●●●●●●
●●●●●●●●●
●●
●●
●
●
●
●●●●●●●●●●●●●●●●
●●
●●●
●●●●●●●
●●●●●●
●
●●●●

●

●●●●●●●

●

●●
●●●●●●●●●●●
●
●●

●

●●●●●●●●●●
●●●●●●●●●●
●

●●
●
●●●●●●
●●●●●

●
●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●
●
●
●●●●●●
●
●●●●●●●●●
●●●●
●●
●●●●●●

●

●●●●●

●
●●
●
●●●●●●

●

●●●●●●●●●●●●●●
●●
●
●
●
●
●●●●●●●

●
●●●●●●
●
●●
●●●
●
●●●
●●
●●●●●●●●●●●●

●

●●●●●
●●●●●●
●
●●●
●
●●
●●●●●●●●●●●●●
●
●●●●
●
●●●●●●●●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●
●
●
●
●

●●
●
●●●●●●
●
●

●●●
●●●●
●●●●●●●●
●
●●
●●●●
●
●●●●●●●●●●●
●●●
●

●●●●●●●
●
●●●
●
●●●●●●●●●●●●

●●
●●●●●●●●●●●●●●
●
●●●●●●
●
●●
●●
●●●●●●●

●●

●●●●●●●●
●
●●●●●●

●

●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●
●
●●●●●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●●●●●●●●●●●●
●●●●
●●●●●●●●●●
●●●
●
●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●
●
●●
●
●●●●●●●●●●●●●●●
●
●●
●
●●●
●
●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●

●

●●●●●●●
●
●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●
●●●●●●
●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●

●
●
●●●●●●●●●●●●
●
●●●●●●●●●●
●
●●
●
●●

●
●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●
●
●
●
●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●
●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●
●
●●
●
●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●
●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●
●●●●●●●●●●●●●
●
●●●●
●

●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●
●●●●●●●
●
●●●●●●●●●●
●
●●●●
●●
●●●●●●●●
●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●
●
●●●●●●
●●●●●
●
●●●●●●●●
●
●●●
●●●●●●●●●●●●●
●●●●●●●●●●●●●●
●
●●
●●●●

●

●●●●●●●
●
●●●
●
●●●●●●●●●●●●●

●

●●●●●●●●●●●●
●
●●●●
●
●●
●●
●

●
●
●●
●
●
●●●●●
●●
●●
●
●●●
●
●
●
●●
●●
●
●
●●●●●●●
●
●●●●●
●
●●●
●
●
●
●●
●
●●●●●
●
●●
●
●●●●●
●
●●●

●

●●
●
●

●

●●●●●

●

●●●
●●●●●●●

●

●●
●
●●
●●
●

●●●●●●●●●●●●●
●
●●
●
●●●
●●●

●
●●●●●●
●
●●●
●
●●●●●●●●●●●●●●●●●●●
●
●

●

●

●
●●
●●●●

●●
●●●●●●●●
●
●

●●●●●
●●●●
●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●
●●●●
●
●●●●
●●●
●
●

●

●
●
●●●

●

●●●●●●●
●
●
●●●●

●●
●●
●
●●●
●●
●●●

●

●●●

●

●●●●●●●●●●●●●
●
●

●
●●●●●●●
●
●●●●●

●

●●●

●

●

●●●
●●
●●●●●

●
●

●

●

●●
●●

●

●●●●

●●●

●
●●●●●●●●●●●●●●●●●●
●
●
●
●

●
●●●●●●●●
●
●●●●●●●●
●●●●
●
●
●

●●
●
●
●

●
●
●

●●
●●
●●●●●●●●●●●●
●●●●●●●●●●●●●
●
●●●●●
●●●●●●
●●

●

●●

●
●

●●●●●●●

●

●
●●●●

●

●
●

●●●
●●●●●●●●●●●●●●●●●

●
●●●

●

●●●●●
●●
●●

●
●
●

●
●●●

●

●●●●●●●●●●●●●●●●●●●●●
●
●●

●
●●●●●
●
●●●●●●●●
●
●●●
●
●
●
●
●●●●●●●●
●
●●
●
●●●●●●●●

●●
●●●●●

●

●●●●
●
●●●

●
●
●

●
●●●
●
●
●●●●●

●

●

●

●●
●●●●●●●●
●●●
●●

●

●●●
●
●
●●●●●●●●●●●

●
●
●●●●●●●●●●●

●

●●
●

●
●
●
●●●●

●

●

●

●●●●●●●●●
●
●●
●
●●●
●●

●

●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●●●●●●●●

●

●●
●
●●●●●●●●●●●●
●●●
●
●●●●

●

●●●●●●●●●●●●●●
●
●
●
●
●
●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●
●

●●

●

●●
●

●●
●
●
●●●

●

●●●●●●●●●●●●●●●●●●
●
●●●●●●
●
●

●●

●●●●●●●
●
●●●●●●
●●

●

●●●●●●●●●●

●

●●
●
●
●●●
●●

●●

●●●●●●
●●●●
●
●

●●●●
●
●●
●
●●●●●●

●●
●
●
●●
●●●●●●●
●●●●●●

●
●
●●●●●●●●●●●●●
●
●●

●

●●●
●
●●

●
●

●●●●●●●●
●
●●
●
●●●●●●●●●●●●●
●●●
●
●

●●●●
●●
●●●●●
●●
●

●●●

●
●

●●●
●
●
●
●●
●●●●
●●

●

●●●●●●●●●●●●

●
●
●●

●

●
●
●●●
●
●

●●●●●
●●
●
●●●●
●
●●●●●●●
●●
●●
●●●●
●●●●
●●
●

●●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●

●

●●

●

●●●●●●●●●●●
●
●●●
●●●●
●●●●●
●
●
●
●
●
●
●
●●●
●

●

●●
●

●●●
●●

●

●●●●●●●●●●●●●

●

●

●

●

●●●●●
●●●●●●
●
●●●●●●●●●●●●●●●●●●
●
●●●●●●

●

●
●●●
●
●
●●●●●●●●●●●●●●
●
●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●
●
●●●●●●●
●
●●●●●●●●●●●●●●●●●●
●●●●
●●●●●●
●
●●●●●●●●●
●
●
●●●●●
●
●

●●

●●
●

●
●●●

●●●●●●
●●
●

●

●
●

●

●●●●●●●●●

●
●●
●
●●●●●●
●●

●●●●●
●●●●
●
●●●●●●●●●●●●●

●●●●
●●●
●●

●
●
●●●●
●●●●●
●
●●●●
●
●●●●●●●●●●●

●

●●●●●●●
●
●
●●

●
●
●

●
●
●●

●
●

●●●

●

●
●
●●●●●●●●●●●●●●
●●
●●●
●●●●●

●

●●
●●
●

●

●
●●
●●●●●●●●
●
●●

●
●
●●●●●●●
●●
●●●●●●●●●
●●●

●

●
●●
●
●●
●
●●●●●●●●
●
●●
●
●
●

●●●
●
●

●
●
●

●

●●●●

●

●●●●●●●●
●●●●●●●●●●●●●●●●●●●
●
●●
●
●

●●●●●●●●
●
●●
●●●●●●●●●●●●●●●●●●
●●●●
●●
●
●
●

●
●
●

●
●

●●●●

●
●
●●●●●
●
●●
●●
●

●●●

●

●
●●
●●●
●

●

●●●●
●●●●●●●●●

●
●

●

●●●●
●
●●●●
●
●●●●●●●●●●●●●
●
●●

●

●
●●●●●●●●
●
●

●●
●

●
●●●
●
●●●●
●
●
●

●●●

●●
●

●

●
●
●●
●●●●●●●●●●

●

●●

●

●
●
●●●●●●●●

●
●●●●●●
●●
●●●●
●
●
●
●

●

●●●
●
●●●
●
●●
●
●
●

●●●●●
●●●●●
●●
●●
●●

●

●●

●

●●●●●
●●
●●
●
●
●●●

●

●
●●●●●
●●●
●
●
●

●

●
●●●●
●●●●
●
●●●●●●
●●●
●●●●●●●

●

●●●●●●●
●
●●
●
●●●
●

●

●

●
●
●
●●●
●
●
●
●●
●●

●

●
●

●●●●●

●

●
●●
●●●
●
●●●
●●●●●
●
●●●●
●
●

●●●●●
●●●
●●

●
●●
●●
●
●●

●

●●●●●●●●●●●●●●●
●
●
●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●
●●●●

●

●●
●
●●●●●●●
●
●
●
●●●●●
●
●●●●●
●
●
●●●
●●●

●

●●
●
●●
●
●
●●●
●
●●

●●●●●●●●●●●

●●
●●●●●●
●
●
●
●●●●●●
●●●
●

●

●

●

●●

●

●
●
●●●●
●
●
●
●●
●●●
●●●
●
●
●
●●●●●

●

●●●

●

●●●
●

●●●●●●

●

●●●
●
●●●●●●●0

100

200

300

400

Columbicola
columbae

Columbicola
drowni
drowni

Columbicola
passerinae

1

Columbicola
passerinae

2

Columbicola
altamimiae

Columbicola
gymnopeliae

Genome Position

A
ve

ra
ge

 D
ep

th

Species

●

●

●

●

●

●

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Avg depth of coverage



0

100

200

300

400

Columbicola
columbae

Columbicola
drowni
drowni

Columbicola
passerinae

1

Columbicola
passerinae

2

Columbicola
altamimiae

Columbicola
gymnopeliae

Genome Position

A
ve

ra
ge

 D
ep

th

Species

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Avg depth of coverage



●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●

●

●●●●

●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●●●●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●●

●

●●

●

●

●

●

●●

●

●●●

●

●

●

●●●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●●

●

●

●
●

●

●
●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●●●●●●●●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●

●

●

●

●

●

●●●●●●

●

●

●

●

●

●●●

●

●

●

●

●●●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●

●●

●●●●●

●

●●●●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●

●
●●●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●
●
●

●

●

●

●

●

●

●

●

●●●●●●●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●●●

●●

●

●

●

●

●

●

●

●

●
●
●

●

●●

●

●
●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●

●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●●●●

●

●
●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●

●

●

●●

●●●●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●●●●

●

●●●●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●

●

●

●●

●

●

●

●●

●

●

●
●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●●●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●●

●

●●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●

●
●

●

●

●●

●

●

●

●

●
●

●●●●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●●●●

●
●

●

●

●●●●●

●

●
●

●●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●●

●●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●
●●●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●

●
●

●

●●●

●

●

●●

●●

●
●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●●

●
●

●

●
●

●

●●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●●

●
●

●

●●●

●

●●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●●●●

●●

●

●

●

●

●

●

●

●

●
●

●

●●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●●●●

●

●

●

●

●●

●

●

●●●●

●

●

●

●●●●

●

●●●●●

●

●●●●●●●●

●

●●●

●

●●●●●●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●

●

●

●●●●●●●●●

●

●●●

●

●

●

●

●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●

●

●●●●●

●

●●●●●●●●●●●●

●

●

●●

●

●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●

●

●●●●●●●●●●

●

●●

●

●

●

●

●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●

●

●

●

●
●

●

●●

●

●

●

●

●●●●●●●●●●●●

●

●

●●●

●

●●●

●●

●●●●

●

●●●●

●

●

●

●

●●●●●●●●

●

●●

●

●

●

●●●●●●●●●●●●●●●●●

●

●

●●●●●●

●

●

●●●●●●●●●●

●

●

●●●●●

●

●●●●●●

●

●●●●●●●●●●●●●●

●

●●

●

●●●●●●●

●

●

●●●
●
●●●●

●

●●●●●●●●●●

●

●

●

●●●

●

●●●●●●●●●●●●●●●●●

●

●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●

●●

●

●
●

●●●●●●

●

●●●

●

●

●

●

●●●●●●●●

●

●●

●

●

●●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●

●

●

●●●

●

●●●

●

●

●

●●●●●●●

●

●●●

●

●

●

●●●●●●●●●●●●

●

●

●

●

●

●●●

●

●●●●●

●

●●

●

●●●

●

●

●●●●●●●

●

●●●●●

●

●●●●●●●●

●

●●●●●

●

●●●●●●●●●

●

●

●

●●●●

●

●●●●●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●

●

●●

●

●●●

●

●●●●●●●●

●

●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●

●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●

●

●

●●●●●●●●

●

●●●

●

●●●

●

●●●●●●●●

●

●●

●

●

●

●●●●●●●

●

●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●

●

●●●●●●●●

●

●

●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●●

●

●

●●●●●●●●●●●

●

●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●

●

●

●

●●

●
●

●

●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●●●●

●

●

●

●●●●●●●

●

●●●●●●●●●●

●

●●
●
●●●●

●

●●●●●●●●●●

●

●

●●●●●●●●●●

●

●

●●●

●

●●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●

●

●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●

●●●●●●

●

●

●

●

●

●●●●●●●

●

●

●

●

●

●●

●
●

●●

●

●●●●●●

●

●

●

●●●

●

●●●●●●

●

●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●●

●

●

●

●

●●●●●

●

●●●●●

●

●●●●●●●●●●

●

●
●

●●

●

●

●●●

●

●●●●●

●

●

●●●●●●●●●●●●●●●

●

●

●

●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●

●

●●

●

●

●

●

●●●●●

●

●●●●

●

●

●●●●●●●

●

●●●●●

●

●●●

●

●●

●

●

●●

●

●●●●●●●●●●●●●●●

●

●●

●●●

●

●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●

●

●●●●

●

●●●

●

●●●

●

●

●

●●●

●

●●●

●

●●

●

●

●●●●

●

●

●

●

●●●

●

●●●

●

●●●●

●

●
●●●●●
●
●●●●

●

●●●●●●●●

●

●●●●●●●●

●

●●●●

●

●

●●

●

●●

●

●

●

●

●●●●

●

●

●

●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●

●

●●●●●●●●●

●

●●

●

●●●●

●

●●●●●

●

●

●

●●

●

●

●

●●

●

●●●●●

●

●

●●

●●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●

●●●

●

●●●●●●●●●

●

●●●

●

●●●●●

●

●●●●●●●●●●●●●●

●

●●●

●

●
●●●

●

●

●

●●●●●●●●●●●●●

●

●

●●●●●

●

●●

●

●●●●●●●●●●●●●

●

●●

●

●

●●●●●●●●●

●

●

●

●●●●●●●●●●●

●

●●●

●

●

●

●

●

●●●●●

●

●●●●

●

●●●●●●●●●●●●●●

●

●

●

●●●●

●

●

●

●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●

●

●

●

●

●●●●●●●●●●●●●

●

●●●●

●

●●●

●

●●

●
●

●

●●

●

●

●●●●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●

●
●

●

●

●

●

●●●●

●

●

●●

●

●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●

●

●

●●●

●

●

●

●

●●●●●

●

●

●

●●●●●

●

●●●●

●

●●●●

●

●

●
●
●●●●●●

●

●

●

●

●

●●●

●
●

●●

●●●●●

●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●

●

●●●

●

●

●●●●●●●●●●●●●●●

●

●

●

●

●

●

●●●

●

●●●

●

●

●

●
●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●
●
●●●●

●

●

●

●

●

●

●

●

●

●●●●●

●

●

●

●●●

●

●●●●●●●●●

●

●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●●
●

●

●●

●

●

●●●●●●●●●●
●

●

●●

●

●

●

●●●●

●

●●●●●●●●●●●●●●

●

●●●●

●

●●

●

●

●●●●●●●●●●●●●●●

●

●●●●●●●●

●

●

●

●●●●●●●

●

●●●●●

●

●

●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●
●
●

●

●

●

●●●●●●●●●●

●

●●●

●
●

●

●

●●●●●●●●●

●

●

●

●

●

●

●

●

●●

●●●●●

●

●●●●●●●●●

●

●

●●●●●

●

●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●
●
●●

●

●

●●●●●●●●

●

●
●

●

●

●

●

●●●●

●

●●●●●●●●●●

●

●

●

●

●

●

●

●●

●

●●

●

●

●●●●●

●

●

●●●

●

●●

●

●

●●●●

●

●●

●

●

●●●

●

●

●

●

●

●●●●
●

●

●●●●●●●●●●●

●

●●●

●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●

●

●

●●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●

●

●

●

●●●

●

●●●●

●

●●●●●●●●●●

●

●●●●●●●●●●●●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●

●

●●●●●●●●●●

●

●●●

●

●

●●

●

●

●

●

●●●

●

●

●●●●●●●●●●●●●●●●●
●
●●

●

●

●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●

●

●●●●●
●
●

●

●

●●●●●

●

●
●
●●●

●

●●●

●

●

●●●●●●●

●

●

●●●

●

●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●

●

●

●

●●●●
●
●●

●

●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●

●

●

●●●●
●
●●●

●
●

●●●●●●●●●●●●●●

●
●

●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●

●

●●●●●

●

●●

●

●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●●

●

●

●

●

●●●●

●

●

●

●●

●

●

●

●●

●

●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●

●

●

●●●●●

●

●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●

●

●●●●●●●●
●
●●

●

●

●

●●●●●●●●●●●●

●

●●●●●
●
●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●

●

●

●●

●

●●●●

●

●●●●

●

●

●

●●●

●

●●●●●●●●●●●●●

●

●

●

●●

●

●

●

●

●●●

●

●

●

●

●●●●●●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●●●●

●

●●●

●

●

●

●

●

●

●

●●●

●

●●●●●●●●●●●●●●

●

●

●●

●

●

●

●●●

●

●●●●●●●●●●

●

●●

●

●●

●

●●●●●

●

●●●●●

●

●

●●●

●

●●●●

●

●
●
●●●●●●●●●●●●

●

●●●●●

●

●

●

●
●

●

●●

●

●●

●

●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●

●●

●

●

●

●

●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●

●

●

●●●●●

●

●●

●

●

●

●

●●●●●

●

●

●

●●

●

●●●

●

●

●●●●●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●●●●●●

●

●●●●●●●●

●●

●●

●

●

●

●●●●●●●●●●●●●●●●

●

●

●●●

●

●

●●●●●

●

●●●●●

●

●●●●

●

●●●●●●●

●

●
●

●●●●●●●●●●●

●

●●

●

●

●

●●●●●●●●

●

●●●●●●●●
●

●

●●

●

●●●●●●

●

●

●●●

●

●●

●

●

●●●●●●●●●●●●●
●
●●●●●●●●●●●

●

●●●

●

●

●

●●●●●●

●

●●

●

●●●●●●
●
●●●

●

●

●●●●●●

●

●●●●●

●

●●

●

●●●●●●

●

●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●

●
●●●●

●

●

●

●

●●●

●

●●

●

●

●

●

●●●

●

●

●●●●●●●●●●●●

●

●●●●●

●

●

●●●●

●

●●●

●

●

●

●

●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●

●

●

●

●

●●

●

●

●

●●●●

●

●

●●

●

●●●●

●

●

●●●●●●

●

●●

●●●●

●

●●●●●●●●●●●

●

●

●

●

●●●●●●●

●

●●●

●

●●●●●●●●●●●●

●

●

●●●●
●
●●●●
●
●●●●

●

●●●●●●

●

●●

●

●

●●●●●●●

●

●

●●●●●●●●

●

●●●●
●
●

●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●

●

●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●

●

●●●

●

●●●●●●●●●

●

●●

●

●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●

●

●●●●●●●●●●●●●●●

●

●●

●

●●●

●

●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●

●

●●●●●
●
●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●

●●●●●●●●●●●●

●

●●●●●●●●●●

●

●●

●

●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●

●

●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●

●

●●●●

●

●●

●

●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●●

●

●
●
●●

●

●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●●●●●●

●

●●●●

●

●

●●●●●●●●
●

●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●

●

●●●●●●●●

●

●●●

●

●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●●

●

●●●

●

●●●●●
●
●

●

●●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●●●

●

●●●●

●

●●

●
●

●

●

●

●

●

●

●

●●●●●

●

●

●●

●

●●●

●

●

●

●●

●

●

●

●

●●●●●●●

●

●

●●●●

●

●●●

●

●

●

●

●

●

●

●
●●●

●

●●

●

●

●●●●

●

●●●

●

●●

●

●

●

●●●●●

●

●●●

●

●●●●●●

●

●

●

●

●●

●

●

●

●●●●●●●●●●●●●

●

●●

●

●●●

●

●●

●

●●●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●●

●●●●

●

●

●●●●●●●●

●

●

●●●●●

●

●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●

●

●●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●●

●

●

●

●●●●●

●

●

●●●●

●

●

●●

●

●●●

●
●

●●●

●

●●●

●

●●●●●●●●●●●●●

●

●

●

●●●●●●●

●

●●●●●

●

●●●

●

●

●●●

●

●

●●●●●

●

●

●

●

●●

●

●

●

●●●●

●

●

●

●

●

●●●●●●●●●●●●●●●●●

●

●

●

●

●

●●●●●●●●

●

●●●●●●●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●●
●
●●●●●●●●●

●
●

●

●●●●●●●●●●

●

●●●●●

●

●

●

●

●

●

●●

●

●●

●

●

●●●●●●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●●●

●

●

●●
●

●●●●
●
●

●

●●●

●

●●●●●

●

●

●●

●

●

●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●

●

●●●

●

●●

●
●

●●●●

●

●●●

●

●

●

●

●●●●●●●●

●

●●

●

●●●●●●●●

●

●

●●●●●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●●●●●●●●

●

●●

●

●

●

●●●

●

●

●●●●●●●●●●●

●

●

●●●●●●●●●●●

●

●●

●

●

●

●

●●●●

●

●

●

●●●●●●●●●

●

●●

●

●
●

●

●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●

●

●

●

●

●●●●●●●●●●●●

●

●●

●

●●●●

●

●●●●●●●●●●●●●●

●

●

●

●

●

●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●

●

●●

●

●

●

●

●●

●

●

●
●

●

●

●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●

●

●

●●●●●●●

●

●●●●●●

●
●

●

●●●●●●●●●●

●

●●

●

●

●

●

●

●●

●

●

●●●●●●

●

●

●

●

●

●

●●●●

●

●●

●

●●●●●●

●

●

●

●

●●

●

●

●●●●●

●

●●●●●

●

●

●●●●●●●●●●●●●

●

●●

●

●●●

●

●●

●

●

●●●●●●●●

●

●●

●

●●●●●●●●●●●●●

●

●●

●

●

●●●●

●

●

●●●●●

●

●

●

●●●

●

●

●●●

●

●

●

●
●

●●●●

●

●

●

●●●●●●●●●●●●

●

●

●●

●

●

●

●●●

●

●

●●

●

●●

●

●

●

●●●●

●

●●●●●●●

●

●

●

●
●●●●

●

●

●

●

●

●

●

●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●

●

●●

●

●●●●●●●●●●●

●

●●●

●

●●●

●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●●●

●

●

●

●●●●●●●●●●●●●

●

●

●

●

●

●

●●●

●

●●●●●

●

●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●

●●●

●

●

●

●

●

●

●
●●●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●

●

●

●●

●

●●●●●

●

●●●●●●●●●

●

●

●●●●
●

●

●

●●

●●

●

●

●

●
●

●●●●●●

●

●

●

●

●

●

●

●●●●●●●●●

●

●●

●

●●●●●●

●

●

●●●●●

●

●●●

●

●●●●●●●●●●●●●

●

●
●

●

●●●

●
●

●

●

●●●●

●

●●●●

●

●

●

●

●

●

●●●●●

●

●●●●●

●

●●●●●●●

●

●

●●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●●●●●●●●●●●●●●

●

●

●●●

●

●●●●

●

●

●
●●

●

●

●

●●

●

●

●●●●●●

●

●

●

●

●

●●●●●●●

●

●

●●●●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●

●

●●

●

●

●

●●●

●

●

●

●

●

●

●●●●

●

●●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●

●

●●

●

●

●●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●
●

●

●

●●●●

●

●

●●●●●●●

●

●

●

●●●●

●

●●●●

●

●●●●●●●●●●●●●

●

●●

●

●

●●●●●●●●

●

●

●
●

●

●

●●●

●

●●●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●●●●●●●●●

●

●●

●

●

●

●●●●●●●●

●

●●●●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●●●

●

●●

●

●

●

●●●●●

●

●●●●

●
●

●●

●

●

●

●●

●

●●●●●

●

●

●●

●

●

●●●

●

●

●

●●●●

●

●●

●

●

●

●

●

●
●

●

●

●●●●

●

●●●●●●

●

●

●

●●●●●●●

●

●●●●●●●

●

●●

●

●●●

●

●

●

●

●

●

●●●

●

●

●

●●

●●

●

●

●

●●●●●

●

●

●
●

●●●

●

●●●

●

●●●●

●

●

●

●●

●

●

●●●●●

●

●

●

●
●

●

●

●

●●

●

●●

●

●●

●

●●●●●●●●●●●●

●

●

●

●

●●●●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●

●●

●

●●

●

●●●●●●●

●

●

●

●●●●●

●

●●●●●

●

●

●

●

●

●●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●●●●●●●●●●

●

●

●●●●●●

●

●

●

●●●●●●

●

●●

●

●

●

●

●●

●

●

●

●●●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●●●●●

●

●●

●

●

●

●

●

●

●●●●●
●

●

●●●

●

●

●

●●●●●0

2

4

6

Columbicola
columbae

Columbicola
drowni
drowni

Columbicola
passerinae

1

Columbicola
passerinae

2

Columbicola
altamimiae

Columbicola
gymnopeliae

Genome Position

lo
g2

(A
ve

ra
ge

 D
ep

th
) Species

●

●

●

●

●

●

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Log2(Average Depth)



0

2

4

6

Columbicola
columbae

Columbicola
drowni
drowni

Columbicola
passerinae

1

Columbicola
passerinae

2

Columbicola
altamimiae

Columbicola
gymnopeliae

Genome Position

lo
g2

(A
ve

ra
ge

 D
ep

th
) Species

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Log2(Average Depth)



●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●

●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●
●●●●●●●●●●●●●
●
●●●●●●●●●●●●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●
●●●●●●●●●●●●●
●●●

●

●●●●●●●●●●●

●

●●●●

●

●

●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●
●
●●●
●
●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●

●

●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●
●
●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●
●
●●●●●●
●
●●●●●●●

●

●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●
●
●

●

●

●

●

●●●●●
●
●●●

●
●●
●

●
●
●

●

●

●
●
●

●●

●
●
●
●
●

●

●

●●
●

●

●●
●
●●
●

●

●
●
●●
●
●●●
●●●

●●●

●

●
●●

●

●●

●
●

●●●

●
●●●●

●
●
●
●

●
●●

●●

●
●
●●●

●

●
●
●

●

●
●●

●

●
●●
●
●
●●

●
●

●●●●●●●●●

●

●
●

●

●●

●

●
●

●

●●

●

●

●

●●

●

●
●●
●
●
●

●●●

●

●●

●●

●●
●

●

●

●
●

●

●

●
●

●
●

●

●
●

●●●●

●●

●●

●

●
●●●

●

●
●

●●

●

●
●
●●

●

●

●
●●
●
●●

●●

●

●

●

●

●

●

●
●

●●●●●●

●

●

●
●

●

●●●

●

●

●

●

●●●●
●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●●

●●●
●
●

●
●

●●

●●

●●●●●

●

●●●●●
●
●
●

●
●

●
●

●

●●●

●

●

●

●●
●

●

●

●●

●

●
●●●

●

●●

●●

●
●●
●●

●

●
●
●

●

●

●

●

●

●
●

●

●●

●●

●

●

●

●
●●

●

●

●

●●●
●●
●●●

●●
●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●
●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●●●

●
●
●

●

●
●
●

●

●●●●●●
●

●
●

●

●
●●●
●

●

●

●
●

●

●

●

●
●

●
●

●●

●

●

●

●

●

●
●
●●

●

●
●

●

●

●●

●

●

●●●
●●

●●

●

●

●

●
●

●●●

●●

●●●
●●

●
●●●
●
●
●

●

●
●

●
●●
●

●

●

●

●●

●

●
●

●

●●
●●
●
●
●

●

●

●

●

●

●●●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●●
●

●
●
●
●

●
●

●●

●
●

●
●

●
●●

●

●
●

●

●

●

●

●
●●

●
●

●

●

●●●
●

●

●

●

●

●

●

●

●

●
●●

●

●

●●

●

●

●●
●
●●
●

●●

●

●
●
●●
●

●

●

●●●

●

●●

●

●●

●
●

●

●

●●●●

●

●

●

●

●

●

●
●●
●

●

●

●

●●

●

●
●
●●

●

●●

●

●

●●

●

●

●●
●

●

●

●

●

●

●

●
●

●●

●●

●

●

●

●

●

●

●

●
●

●

●

●●

●
●

●

●
●
●

●

●

●

●●
●
●

●
●

●

●

●
●

●

●

●

●●●

●

●

●
●●

●

●

●

●
●

●
●●

●
●

●

●

●
●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●
●

●

●●
●●

●

●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●
●

●

●●

●

●●

●

●●●●

●
●
●

●●

●
●
●

●

●

●
●●

●

●

●

●●●
●

●

●●●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●
●●●

●

●●

●

●●
●

●
●

●
●

●

●

●

●
●

●

●

●
●
●●
●●

●

●

●

●●

●●

●

●

●
●
●

●

●

●

●

●

●

●

●●●

●

●

●

●●
●

●

●

●●
●
●●

●

●●

●●
●●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●
●

●●

●●●
●

●

●
●
●

●

●

●

●●

●●

●

●

●

●
●
●●

●
●

●
●

●

●

●

●●●
●

●●●

●
●

●

●

●
●

●
●

●
●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●●

●
●
●

●

●●

●
●

●

●

●●
●

●

●

●●
●

●

●

●

●

●

●●
●
●

●

●

●

●
●

●
●
●
●

●
●

●

●

●

●

●●●●

●
●●

●

●●

●

●

●
●●

●

●●

●
●

●

●
●

●●

●●

●
●●

●

●

●

●

●

●
●

●
●

●●

●

●

●

●

●

●●

●
●●●●

●

●●

●

●

●●
●

●

●●●

●

●
●

●
●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●●●●

●
●

●

●

●

●

●
●●
●●
●

●

●

●

●
●●●

●

●

●
●
●

●

●
●

●

●

●

●

●
●

●
●
●
●●

●●

●
●

●

●

●

●

●

●

●
●
●

●

●●
●

●

●
●

●

●●●

●
●

●

●

●

●

●●
●●●●

●

●

●●
●
●

●

●●

●
●
●

●●●

●
●

●

●

●

●

●●
●

●

●●

●

●
●

●
●
●●●●

●

●●●●
●
●

●

●

●●

●

●●
●

●●

●

●
●

●●

●

●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●

●

●

●

●

●

●

●
●●
●●●

●

●

●
●
●

●

●
●

●

●

●
●●

●

●

●

●

●

●
●

●
●

●

●

●
●

●●

●●

●

●●

●
●

●

●●

●
●

●

●●

●

●

●

●●

●
●●
●

●

●●

●

●

●

●

●

●

●●

●

●

●
●●

●

●●●●
●

●

●
●●

●

●

●

●

●

●
●

●

●

●●
●●
●
●

●
●

●

●

●
●

●●

●

●
●●●●

●
●

●●
●●

●

●

●

●
●
●

●
●

●
●

●

●
●

●

●

●●●

●

●●

●
●●
●

●

●

●

●
●

●

●

●●

●

●●

●

●
●
●

●

●

●●●●
●●

●
●

●

●

●

●

●

●
●
●●
●

●

●●

●
●

●●
●

●
●

●●●
●

●

●

●●

●

●●

●

●
●●

●
●●

●

●

●

●●

●●●

●

●

●

●
●
●

●

●●

●●
●●●

●
●

●
●

●

●

●
●
●●

●

●

●

●●
●
●●
●

●

●●
●

●

●
●
●
●
●

●

●●
●●

●

●

●
●
●●

●

●

●

●
●

●

●

●●●

●

●

●
●

●
●

●

●

●

●

●●●

●

●

●●
●

●

●

●
●

●

●

●
●

●

●●●●

●

●

●●
●
●
●●●
●●●

●●
●

●

●
●

●

●

●

●
●
●●

●

●

●
●
●
●
●

●●●

●

●

●

●

●●

●●
●

●

●●●

●

●

●
●●
●●●●
●
●●●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●
●

●●

●

●
●●
●
●
●

●

●

●

●

●
●●

●

●●
●
●

●●
●●

●

●

●

●●●
●

●
●

●

●

●

●
●●
●

●

●●

●

●●●●●

●●●

●

●●●●●

●
●●

●●

●

●
●
●
●●
●
●

●
●
●
●

●

●

●
●
●
●

●
●

●●

●

●
●

●

●
●
●●
●
●●
●●
●
●●
●●●●

●

●
●
●●●
●

●●

●

●●

●

●
●

●
●

●●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●
●
●●

●●
●

●

●

●

●

●

●

●
●

●

●
●

●
●

●●

●●
●●

●●
●

●
●●
●

●
●

●●

●

●

●
●

●●
●

●

●●

●

●
●

●

●●

●

●
●
●
●

●
●

●
●

●●●●
●●●

●
●

●

●

●

●

●

●
●

●
●
●
●

●

●
●
●

●
●

●

●

●

●●

●
●●

●

●

●

●
●

●

●
●●●●

●
●●
●

●

●
●

●

●

●

●

●
●

●

●

●
●

●●

●

●

●

●
●●●
●●
●

●●●
●

●

●●
●●

●●

●

●●

●

●

●●●

●
●

●
●

●

●

●

●

●

●
●
●●
●
●
●

●

●

●

●

●
●
●

●●
●

●●

●
●

●●

●●

●
●●

●
●

●

●
●
●

●

●
●
●

●

●

●

●

●

●●

●

●
●

●

●

●●

●

●●●

●

●●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●

●

●

●●
●●
●

●

●
●●

●●

●

●●

●

●●

●
●
●

●

●●●

●

●●
●

●

●

●

●●
●●
●
●●●

●

●●●●

●

●

●●

●
●●
●

●

●

●

●
●
●
●●●●●

●●●
●

●

●

●
●

●

●
●●

●

●●●
●
●
●
●

●

●

●
●●

●

●

●

●

●

●
●

●●

●
●●

●

●

●●
●●●
●
●●

●

●

●●

●●●●

●

●
●

●

●●●
●

●●●●
●
●
●
●●●●
●
●●●●
●●●●●●●●●●

●

●●●
●
●●●●●●●

●

●
●
●

●

●
●
●●●

●

●

●
●●●

●

●

●●●●
●●●●●

●

●●●

●

●

●●

●●●●●●●
●
●●●●●●●

●
●●●
●
●
●●●●●●●●●
●
●●●●
●
●●●●●●●●●●
●
●●●●●
●
●●
●●●●●●●●●●
●●●●
●
●●●●
●
●●●●●●●●●●●●●
●
●
●
●●●●●●●●●
●
●●●●●●●●●●
●
●●

●
●
●
●

●●
●
●●●●●●●●

●
●
●●●●●●●●●●●●●●●●●●

●

●
●●
●

●

●

●●

●
●●
●
●
●

●

●●●●●●●●●●●●
●
●
●●●
●●●●
●●
●●●●
●
●●●●

●●

●

●

●●●●●●●●

●
●●
●

●

●
●●●●●●
●
●●●●●●
●
●●●

●

●●
●●●●●

●
●
●●●●
●●●●●●

●
●
●●●●●

●

●●●●●●
●
●●●●●●●●●●●●●●

●

●
●
●
●
●
●●●●●
●

●

●●●
●
●●●●
●

●●●●●●●●●●

●

●
●
●●●
●
●●●●●●●●●●●●●●
●●●
●
●●

●

●●●

●

●●●●●●●●●●●●●●●●●●
●●●●
●●

●

●
●●
●
●
●
●
●●
●
●●

●●●●●●

●

●●●
●●
●
●
●●●●●●●●
●
●●
●
●

●
●●
●
●
●●●●●●●●●●
●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●
●
●●●●●●●●●●●●●

●

●
●
●●
●
●●●
●
●●
●●●●●●●
●
●●●

●

●
●
●●●●●●●●●●●●

●

●
●
●
●●●●
●
●●●●●
●●●●
●●●
●●
●●●●●●●
●
●●
●
●●
●
●●●●●●●●
●

●●●●●

●

●●●●●●●●●

●

●

●
●●●●
●
●●●●●
●

●

●
●
●
●
●●●●
●
●
●
●
●●
●●●●●●
●●●●●●●●●●●●●●●●●●●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●
●
●●
●
●●
●

●●●

●

●●●●●●●●
●
●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●

●

●●●●●●
●●●
●●●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●●●●
●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●
●●
●●●●●●●●
●●
●●

●

●●●

●
●●●●●●●●
●
●●

●

●

●

●●●●●●
●●
●●●●●●
●●
●

●

●●●●●●
●
●●●●●●●●●●●
●●
●

●●●●●●●
●
●●●●●●●●

●
●

●●
●
●●●●●●●●●●●
●
●●●●●●●●●●●●
●●
●●●
●
●●●●●●●
●
●●●●●●●
●

●

●
●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●●●●

●

●●

●●
●●●
●●●●●●●●●●●●●●
●
●●●●●●●
●
●●●●●●
●
●

●

●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●
●
●●●●
●
●●●●●

●

●●
●●●●●●●●●

●

●

●●●

●
●●●●●●●●
●
●

●

●●●●●●
●
●●●●●●●●●●●●●●●
●
●●●●●●●●●
●
●●●●●●●●●●
●
●●

●●●●●●
●
●
●

●

●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●
●
●●●●●
●
●
●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●
●
●
●

●

●

●
●

●●●
●●●●●●

●
●

●

●
●
●●●●●●●
●●

●

●●
●●

●●

●
●
●
●●●●●●
●
●

●

●●●
●
●●●●●●

●

●●●●●●●●
●
●●

●

●
●●●●●●●●●●●●●●
●
●
●●
●●
●
●●
●●●●●●
●
●●●●●●
●●●●

●
●●
●●
●●
●●●

●

●●●●●

●

●
●●●●●●●●●●●●●●●

●●
●

●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●
●
●●
●●

●

●

●●●●●

●

●●●
●
●
●

●●●●●●●
●
●●●●●

●

●●●

●

●●

●

●
●●
●
●●●●●●●
●
●●●●●●●
●
●●

●●●

●

●●●●
●

●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●

●

●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●●

●●
●

●

●●●●
●
●●●
●
●●●
●●

●

●●●
●
●●●

●

●●

●●

●●●●

●

●●
●

●●●

●

●●●

●

●●●
●
●
●●●●●●
●
●●●●

●

●●●●●●●●

●

●●●●●●●●

●

●
●●●
●●

●●

●

●●
●●
●
●
●●●●

●

●
●
●●●●●●●
●
●●●●
●●●●●●●●●●●●●●
●●
●●
●●●●●●●●
●●

●

●●●●●●●●●
●
●●

●
●●●●
●
●●●
●●●●
●
●
●
●
●

●

●●
●
●●●●●
●

●

●●

●●

●

●
●

●
●
●●●●●●●●●●●●●●●●●●●●
●

●●●●●●
●●
●●●

●

●●●●●●●●●
●
●●●
●
●●●●●

●

●●●●●●●●●●●●●●
●
●●●
●●●●●

●

●
●
●●●●●●●●●●●●●
●●
●●●●
●

●

●●

●

●●
●●●
●
●●●●●●●

●
●●
●●
●●●●●●●●●
●●
●
●●●●●●●●●●●

●

●●●
●●
●
●●
●●●●●

●

●●●●
●
●●●●●●●●●●●●●●

●

●
●
●
●●●
●
●
●
●●●●●●●●●●●

●

●●●●●●●●
●
●●●●●●●●●●●●●
●
●●●
●●
●
●●

●●●●●●●●●●●●●
●●
●●●
●
●●●

●
●●

●●
●

●●

●
●

●●●●●●●●●●
●
●●●
●●
●●●●●●●
●
●●●●●
●●●
●

●

●
●●●●
●●
●●
●
●●●●●●
●
●
●
●●●
●
●●●●
●
●●●●
●
●●●

●●

●●●●●●●●●●●●●●●●●●●●●
●
●

●●●
●

●

●
●
●●●●●
●
●

●

●●●●●

●

●●●●

●

●●●
●●
●

●
●
●●●●
●●

●

●
●
●●●
●
●

●●●●

●●●●●
●●
●●●●
●●●
●●●●●●●●●●●●●●●●●

●

●●●●●●
●
●●●●●
●
●●●
●●
●●●●●●●●●●●●●●●
●
●
●●
●
●
●
●●
●
●●●
●●
●
●
●●●●●●●●●●●●●●●●●●●●●

●

●

●

●
●●●●
●
●●●●●●●●●●●●●●●●●●
●
●
●
●
●
●●
●●●
●●●

●
●

●

●
●
●
●

●●
●●●●●
●
●
●
●●●
●
●
●
●●●●●●●

●

●
●
●●●

●

●●●●
●
●●●
●
●●●●●●●●●●●●
●
●

●

●●●●

●

●

●

●●●●●●●●●
●●●
●

●
●
●●●●●●●●●●
●●
●●
●
●
●
●●●●
●●●●●●●●●●●●●●●

●

●●●●

●

●●
●●

●●●●●●●●●●
●
●●●●
●
●●●●●●●●

●
●
●

●●●●●●●
●●●●
●●

●

●
●
●
●●

●

●

●
●●●●●●●●●●●●●●●●
●
●●●
●●●●

●

●●●
●
●●●●●●

●

●●●
●●
●
●

●●●●●●●●●
●

●
●
●

●

●

●

●

●●
●●●●●

●
●●●●●●●●●

●

●●●●●●
●
●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●
●
●
●
●●●
●
●●
●
●

●●●●●●●●

●
●●

●

●●
●

●●●●

●
●●●●●●●●●●

●

●●●

●

●

●

●●

●

●●
●
●

●●●●●
●

●

●●●

●

●●
●●

●●●●

●

●●
●●
●●●
●●
●
●

●

●●●●
●
●

●
●●
●
●●●●●●●
●
●●●
●
●

●●●●●●●●●●●●●
●
●●●●●●●●
●●●●●●●●●●●●●
●
●

●

●●●●●●

●●

●●●●
●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●

●●●
●●
●
●

●

●●●
●
●●●●
●
●●●●●●●●●●
●
●●●●●●●●●●●●
●
●
●
●

●

●

●●●●●●
●
●●●●●●●●
●
●●●
●●●●●●●●●●●
●
●●●●

●

●
●●●●
●
●●●●●●●●●●

●

●●●

●●●●
●
●
●
●
●●
●
●●
●●●●●●●●●●●●●●●●●
●
●●
●

●

●●●●●
●●
●

●

●●●●●●●●●●●●●●●●●●

●
●●●●●
●●

●

●
●●●●●
●
●
●
●●●

●

●●●

●

●

●
●
●
●●●●

●

●
●●●
●●

●●●●●●
●
●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●
●●
●
●
●●
●●●●
●●●

●

●●●●●●●●●●●●●●●●●
●
●●●●

●

●●●●●●

●
●

●●●●
●
●●●
●●
●●●●●●●●●●●●●●
●●
●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●
●

●

●

●●●●●
●●
●
●
●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●
●
●●
●●
●

●

●●●●
●●●
●●
●●●
●●
●
●●●●●●●
●
●●

●

●●●●●●●●●●●●●
●
●●●●

●●
●●●●●
●
●●●●
●
●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●
●
●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●
●
●●●●●
●●●
●●●

●

●
●
●●●●●●●●●●●●
●
●●●●●
●●●●●
●●●●●●●
●●
●●●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●

●
●
●●

●

●●●●
●
●●●●
●
●

●

●●
●

●

●●●●●●●●●●●●●
●●

●

●●

●

●
●
●
●●●

●

●

●
●●
●●●●●●

●

●
●●●

●

●
●●
●

●●
●●
●●●●
●
●●●

●
●●●
●●●

●●●

●

●●●●●●●●●
●
●●●●

●
●
●●
●
●
●
●●●
●
●●●●●●●●●●

●

●●
●
●●
●●
●●●●
●
●●●
●●
●
●

●●●

●

●●●●
●
●●●●●●●●●●●●●●
●
●●●●●

●

●
●

●
●●●
●

●
●●

●

●●
●
●●●●
●
●

●

●●

●

●●●●●●●●●●●●●●●
●●●
●

●●

●●●●●●●
●●●

●
●
●●●●●●●●●●●●●●●●

●
●
●●●●●

●

●
●

●

●
●
●
●●●●●
●
●
●

●●

●

●●●
●
●
●●●●●●●
●
●

●●●
●
●
●
●
●

●

●●
●

●●●●●●
●●
●●●●●
●●●●●●
●
●
●
●●●●●●●●●●●●●●●●

●●

●●●
●●
●●●●●
●
●
●●●
●●
●●●●

●

●●●●●●●

●

●●

●●●●●●●●●●●
●
●
●

●

●●
●●●●●●●●
●●
●●●
●
●●●
●

●

●●
●
●●●●●●

●●
●●●

●

●●

●
●
●
●
●●●●●●●
●
●●●
●●●●●●●●●●●
●
●
●●●

●
●
●

●●●●●●
●
●●●●●●●●●
●
●●●
●●
●●●●●●

●

●
●
●●●

●

●
●●
●●●●●●

●

●●●●●●●●●●●●●
●●●

●

●
●
●

●●●
●●●●

●

●●●●●●
●
●●
●●●
●

●●●

●●

●●●●●●●●●●●●

●

●●●●●
●●●●●●
●
●●●
●
●●
●
●●●●●●●●●●●●

●
●
●●●
●
●●●●●●●●
●
●
●
●

●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●

●

●
●

●

●●
●
●
●
●●●●
●
●

●●●
●
●
●●
●●●●●●●●

●
●●
●
●
●●
●
●●●●●
●
●●●●●
●
●●
●

●●●●●●●

●

●●●
●
●●●●●●●●●
●
●●

●●
●
●●●
●
●●●●
●●●●●

●

●●●●●●
●
●●
●
●

●●●●●●●

●●

●●●
●
●●●●
●
●●●●
●●

●

●●●●●●
●
●●●●●●●●●●●●
●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●
●
●●●●
●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●
●
●●●●●
●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●
●
●

●●●●●●●●●●●●
●
●
●
●
●
●●●●●●●●
●●●●
●

●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●
●●●●●●●
●

●●
●
●●●●●●●●●●●●●●●
●

●●

●
●●●
●
●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●
●
●●●●●●●●●●

●

●
●●●●●●
●
●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●
●
●●●●●●●●
●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●
●●●●●

●

●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●
●●●●●●
●
●●●●●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●
●
●●●●●●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●
●
●●●●●●

●
●
●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●
●●●●●

●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●
●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●
●
●

●
●●●●●●

●
●
●●●●●●●●●●●●
●
●●●●●●●●●●
●
●●
●
●●

●

●●
●
●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●
●
●
●
●●●●●●●●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●
●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●
●
●

●
●
●
●
●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●
●

●

●●●●●●●●●●●●

●
●
●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●
●●●●
●
●●
●
●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●
●●
●●●●●●●
●
●●●●●●●●●
●
●●●●●●●●●●●●●
●
●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●
●
●●●●●●●●●
●●
●●●●●●●●●●●●●●●
●
●●●●●
●
●●●●●●●●●●●●●●
●●●●
●●
●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●

●

●
●

●●●●●●●●●●●●●
●
●●●●

●

●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●
●●●
●
●●●●●●
●
●●●●●●●●●●
●
●●●●
●●
●●●●●●●
●●
●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●
●●●
●
●●●●
●
●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●
●
●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●
●

●●●●●●●●●●●●●●●●●●●
●
●●●●●●
●●●●●
●
●●●●●●●●
●
●●●
●
●●●●●●●●
●
●●●
●
●●●●●●●●●●●●●
●
●●
●
●●●

●

●●●●●
●●
●
●●●
●
●●●●●●●●●●●●●

●

●●●●●●●●●●●●
●
●
●
●●

●

●●

●●

●

●

●
●
●
●

●

●●●●●
●●
●●

●

●●●
●

●

●
●●
●●

●
●
●●●●●●
●
●
●●●●●

●
●●●

●
●
●
●●
●
●●
●●●

●

●●

●
●●●●●
●
●●●

●

●●
●

●

●

●●●●●

●

●●●
●
●●●●●●

●

●●
●
●●
●
●

●

●●●●●●●●●●●●●
●
●
●
●
●●●
●
●●

●

●●●●●●

●

●●●
●
●●●●●●●●●●●●●●●
●●●●
●

●

●

●

●

●●

●●●●

●●

●●●●●●●●
●
●

●●
●●●●●●●

●
●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●
●●●
●●●●
●

●●●●
●●●

●
●

●

●
●
●
●●

●

●●●●●●●

●
●
●●●●

●
●

●●

●
●
●●
●●

●●●

●

●●●

●

●●●●●●●●●●●●●

●

●

●
●●●●●●●

●

●
●
●●●

●

●●●

●

●

●●●

●
●
●●
●●●

●

●

●

●

●●
●●

●

●●●●

●●
●

●
●
●●●●●●●●●●●
●
●●●●●
●
●
●
●

●

●●●●●●●●

●

●●●●●●●●
●
●
●●
●
●
●

●●
●
●
●

●
●
●

●●

●
●
●●
●●●●●●●●●●

●●●●
●●●●●●●●●

●

●
●●●●

●●
●●●●
●●

●

●●

●
●

●●●
●
●●●

●

●
●
●
●
●

●

●
●

●●●
●●●●●●
●●
●●●
●●●●
●
●

●

●●●

●

●●●●●

●●

●●

●
●

●

●
●●
●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●
●●●
●
●●●●●●●●
●
●●●
●
●

●

●

●●●●●●●
●●
●●

●
●●●●●●●●

●●

●●●●●

●

●
●●●
●
●●●

●

●
●

●
●●●
●
●

●●●●●

●

●

●

●●

●●●●●
●
●●
●
●●
●●

●

●●●
●
●
●●●●●●●●●●●

●
●

●●●●●●●●●●●

●

●●

●

●
●
●

●●●●

●

●

●

●●●●●●●●●

●
●●
●
●●
●
●●

●

●●●
●
●●●●●●●●●
●
●●●●●
●
●●●●●●●●●
●●●●●●●●●●●●●●●●

●

●
●●
●●●●●
●
●●

●

●●
●
●●●●●●●●●●●●
●●●
●
●●●●

●

●●●●●●●●●●●●●
●
●
●

●

●
●
●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●
●●
●●

●

●●

●

●
●
●

●●
●
●

●●●

●

●●●●●●●●●●●●●●●●●●
●
●●●●●●
●
●

●●

●●●●●●●
●
●●●●●●
●●

●

●●●●●●●●●●

●

●
●
●
●
●
●●
●●

●●

●●●●●●
●●●●
●

●

●●●●
●
●●
●
●●●●●●

●
●

●

●

●
●
●●
●●●●●
●●●●●●

●

●
●●●●●●●●●●●●●
●
●●

●

●●●

●

●●

●
●

●●●●●●●●
●
●●
●
●●●●●●●●●●●●●
●
●●

●

●

●●●●
●●

●●●●●
●●

●

●●●

●
●

●●●
●
●
●
●●

●●●●
●
●

●

●●●●●●●●●●●●

●
●
●●

●

●
●
●●●
●
●

●●
●
●●

●●
●
●●●●
●
●●●●●●●

●
●

●●
●●●●
●
●
●
●

●●

●

●●

●●

●
●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●

●

●●

●

●●●●●●●●●●●
●
●●
●●●●●

●
●
●
●●
●
●

●

●

●

●
●
●●●
●

●

●●

●

●●●
●●

●

●●●●●●●●●●●●●

●

●

●

●

●●●●●
●●
●●●●

●
●●●●●●●●●●●●
●
●●●●●
●
●●●●●●

●

●
●●●
●
●
●●●
●●●●●●●
●
●●●
●
●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●
●
●●●●●●●

●

●●●●●●●●●●●●●●●●●●
●
●
●
●
●●●●●●

●

●●●●●●●
●●

●
●
●●●
●●

●

●

●●

●●

●

●

●●●

●●●●●●
●●

●

●

●
●

●

●●●●●●●●●

●

●●

●

●●●●●●

●●

●●●●●
●
●●●
●
●●●●●●●
●●●●●●

●●●
●
●●●
●●

●

●

●●●●
●●●
●●
●
●
●●
●

●
●●●●●
●
●●●●●

●

●●●●●●
●●
●

●●

●
●

●

●
●
●●

●
●

●
●●

●

●
●

●●●●●●●●●●●●●●
●●
●●●
●●●●●

●

●●
●
●

●

●

●

●●

●●
●●●●●●
●

●●

●

●

●●●●●●●
●●
●
●
●●●●●●
●●●●

●

●

●●
●
●
●●
●
●
●●●●●●

●
●●
●
●

●

●●●
●
●

●
●
●

●

●
●●●

●

●●●●●●●
●●●
●
●●●●●●●●●●●●●●●●
●
●●
●

●

●●●●●●●●
●
●
●
●●●●●●●●●●●●●●●●●●
●
●
●●
●
●

●
●
●

●

●

●

●
●

●●●●

●
●

●
●
●
●
●
●
●
●

●●
●

●●●

●

●
●
●
●●●
●

●

●●
●
●
●●●
●●●●●●

●

●

●

●●●●
●

●●●●

●

●●●●●●●●●●●●●

●
●●

●

●
●●●●●●●●

●

●

●●
●

●

●●
●
●
●●●●
●
●

●

●●●

●
●
●

●

●
●

●●

●●●●●●●●●●

●

●●

●

●
●
●●●●●●●●

●

●●●●●●
●●
●
●
●●
●

●
●
●

●

●●●
●
●
●●
●
●●
●
●

●

●●●●●
●
●●●●
●●
●●
●●

●

●●

●

●●●●●
●●
●●

●
●
●●●

●

●
●●●●●
●
●●
●

●
●

●

●
●●
●
●

●●●●
●
●●●●●●
●●●
●●●●●●●

●

●●●●●●●
●
●●
●
●●●
●

●

●

●
●
●

●●●
●
●
●

●●

●●

●

●

●

●●●●●

●

●
●●
●●●

●

●●●
●●●●●

●
●
●
●●

●

●

●
●
●
●
●
●●
●

●●

●

●●
●●
●

●●

●

●●
●
●●●●●●●●●
●●●
●
●

●
●
●●●●
●
●●●●●

●

●●
●
●
●●●●●●●●●●●
●●●
●●

●

●
●
●
●
●●●●
●
●
●
●
●
●●●●●
●
●●●●●
●
●
●●●
●●
●

●

●
●
●
●●
●
●
●●●
●
●●

●●●●●●●●●●●

●●

●●●●●●
●
●
●
●●●●●●
●
●●

●

●

●

●

●●

●

●
●
●●●●
●
●

●
●●

●●●
●
●●

●

●

●

●●●●
●

●

●●
●

●

●●
●
●

●●
●
●●
●

●

●●●

●
●
●●●●●●0

100

200

300

Columbicola
columbae

Columbicola
drowni
drowni

Columbicola
passerinae

1

Columbicola
passerinae

2

Columbicola
altamimiae

Columbicola
gymnopeliae

Genome Position

A
ve

ra
ge

 D
ep

th
 (

lim
ite

d) Species

●

●

●

●

●

●

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Avg depth of coverage



0

100

200

300

Columbicola
columbae

Columbicola
drowni
drowni

Columbicola
passerinae

1

Columbicola
passerinae

2

Columbicola
altamimiae

Columbicola
gymnopeliae

Genome Position

A
ve

ra
ge

 D
ep

th
 (

lim
ite

d) Species

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Avg depth of coverage



●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●
●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●●●
●
●●●●●●●●●●●

●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●●
●●●●●●●●●●●●●●●

●
●●●●
●●●●●●●●●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●
●●
●
●●●
●●●●●●●●●●●●●●●

●●
●●
●●●●●
●●●●●●●●●●●●●●●●●

●
●
●●●●●●●●
●
●●●
●
●●●●●●●●●●●●●●

●
●●●
●
●●●●●●●●●

●●●●●●●●●
●●●●●●●●●●●

●
●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●
●●●●●●●●
●●●●●●●
●
●●
●●●●
●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●

●
●●●●●
●●●●●
●●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●
●●●●●
●
●●●
●
●●●●●
●
●●●●●●●●●●●●

●
●●
●●●●●●●●
●
●●●●●●●●●
●●●
●●●●●●●●●●●

●●●●●●●●●●●●●●●●●
●●●●●●
●●●●●●●
●●●
●●●●●●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●
●●●●
●
●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●●●●
●●●
●
●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●●●●●
●
●●●●●●
●
●●●●●●
●●●●●●●●●●●●●●●●●●●●

●●●
●
●●
●●
●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●

●
●
●●●●●
●●●●●●●
●●●
●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●●
●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●
●●
●
●●
●●●●●●●●●●●●●●●●●●●

●●
●●●●
●
●
●●●●●●●●
●
●●●
●●●●●●●●●●●●●●

●●●●●●●●
●
●●●●●●●●●●

●●●●●●●●●
●●●●●●
●●
●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●

●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●
●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●●●●●●●●●●●●●●●●●●

●
●●●
●
●●●●●●●●●

●●●●●●
●●●●●●●●
●
●●●●●●●●

●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●

●
●●●●●●●
●●●●●●●●●●●

●
●●●●●●●●●●●

●●●●●●●
●●●
●
●●●●●●●●
●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●
●●●●●
●
●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●●●●●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●
●●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●
●●●●●●
●●●●●●●●●●●●●●●●●●●●

●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●●●●●●●
●●
●
●●●●●●●●
●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●●●●●●

●●●●●●●●●
●
●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●●●●●●●●●●●

●●
●●●●●●●
●
●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

C
olum

bicola colum
bae

C
olum

bicola drow
ni drow

ni
C

olum
bicola passerinae 1

C
olum

bicola passerinae 2
C

olum
bicola altam

im
iae

C
olum

bicola gym
nopeliae0 0.146Kb 0.293Kb 0.439Kb 0.585Kb 0.731Kb 0.878Kb 1.024Mb 1.17Mb 1.316Mb 1.463Mb

0

100

200

300

400

0

100

200

300

400

0

100

200

300

400

0

100

200

300

400

0

100

200

300

400

0

100

200

300

400

Genome Position

A
ve

ra
ge

 D
ep

th

Species

●

●

●

●

●

●

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Avg depth of coverage



C
olum

bicola colum
bae

C
olum

bicola drow
ni drow

ni
C

olum
bicola passerinae 1

C
olum

bicola passerinae 2
C

olum
bicola altam

im
iae

C
olum

bicola gym
nopeliae0 0.146Kb 0.293Kb 0.439Kb 0.585Kb 0.731Kb 0.878Kb 1.024Mb 1.17Mb 1.316Mb 1.463Mb

0

100

200

300

400

0

100

200

300

400

0

100

200

300

400

0

100

200

300

400

0

100

200

300

400

0

100

200

300

400

Genome Position

A
ve

ra
ge

 D
ep

th

Species

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Avg depth of coverage



●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●

●

●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●
●
●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●

●

●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●

●

●●●
●
●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●
●
●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●

●

●

●

●●●●●
●
●●●

●
●
●

●

●●●

●

●

●●
●

●●

●
●
●
●
●

●

●

●●

●

●

●●
●
●●

●

●

●
●
●●

●

●●●

●●
●

●●●

●

●
●
●

●

●●

●
●

●●●

●
●●●●

●

●

●●

●
●●

●●

●

●

●●●

●

●
●
●

●

●

●●

●

●

●
●

●
●

●●

●
●

●●●●●●●●●

●

●●
●

●●

●

●
●

●

●●

●

●

●

●●

●

●

●●

●
●
●

●●●

●

●●

●●

●●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●●●●

●●

●●

●

●
●●●

●

●

●

●●

●

●
●
●●

●

●

●

●●
●
●●

●●

●

●

●

●

●

●
●
●

●●●●●●

●

●

●●

●

●●●

●

●
●
●

●●●●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●
●●

●●●

●

●

●●

●●

●●

●●●●●

●

●●●●●

●

●
●

●
●

●
●

●

●●●

●

●

●

●●
●

●

●

●●

●

●

●
●
●

●

●●

●●

●

●●●●

●

●
●
●

●

●

●

●

●

●●

●

●●

●●

●

●

●

●
●
●

●
●
●

●●●
●
●●●●

●●
●

●

●
●

●●

●
●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●●●

●

●

●

●

●
●
●

●

●●●●●●●

●

●

●

●
●●●
●

●
●

●●

●

●

●

●
●

●
●
●●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●●

●

●

●●●●
●

●●

●

●

●

●

●

●●●

●●

●

●

●

●●

●
●●●
●
●
●

●

●

●

●

●
●●

●

●
●

●●
●

●●

●

●●
●
●

●

●
●

●

●

●

●
●

●●●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●

●

●●
●

●
●
●
●
●
●

●●

●

●

●
●

●
●●

●

●●

●

●

●
●

●●●

●
●

●
●

●●●●

●
●
●

●

●

●

●

●

●
●
●

●

●

●●

●

●

●●
●
●●●

●●

●

●

●
●●

●

●

●

●●●

●

●●

●

●●

●

●

●

●

●●●●

●

●

●

●

●

●

●
●
●

●

●

●

●

●●

●
●
●
●●

●

●●

●

●

●●

●
●
●●
●

●

●

●

●

●

●

●●

●●

●●
●

●●
●

●

●
●

●
●

●

●

●●

●
●

●

●
●●
●

●

●
●●
●●

●
●

●

●

●
●

●

●

●

●●●

●
●

●

●●
●

●

●
●●

●

●●

●
●

●

●

●
●
●

●

●

●

●

●

●

●●

●
●

●

●

●
●

●

●

●
●

●

●●
●●

●
●
●

●

●

●

●

●

●●
●
●●

●

●

●

●

●

●

●

●●

●

●●

●

●●●●

●
●●

●●

●
●

●

●

●

●

●
●

●

●

●

●●
●

●

●

●●●

●●

●

●
●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●
●

●

●●
●●●

●

●
●

●

●
●

●

●
●

●●

●

●

●

●●

●

●

●

●

●●

●
●

●
●

●

●●

●●

●

●

●

●
●

●

●

●

●

●

●
●

●●●

●
●●

●●
●

●

●

●●

●

●●

●

●●

●
●
●●

●

●
●

●

●●

●●

●

●

●

●

●
●

●
●

●●

●●●

●

●

●

●
●

●

●

●

●●

●●

●

●

●

●●●●

●

●

●
●
●

●

●

●●●
●

●●●

●

●

●

●

●
●

●

●

●
●●
●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●
●●●

●
●

●

●
●●

●●

●
●

●●●

●

●

●●
●

●

●

●

●
●

●●
●
●

●

●

●

●
●

●●●●

●
●

●

●

●

●

●●●●

●

●
●

●

●●

●

●

●
●●

●

●●

●●

●

●
●

●●

●●

●●●

●
●

●

●

●

●

●

●
●

●●
●

●

●
●

●

●●

●●●●●

●

●●

●

●

●●
●

●

●●●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●●●●

●●

●

●

●

●

●●●

●●

●

●
●
●

●●●●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●
●
●
●●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●●
●

●

●

●

●

●●●

●
●

●

●

●
●

●●

●●●●

●

●

●●
●
●

●

●●

●●

●

●●●

●
●

●
●

●

●

●●●

●

●●

●

●
●

●
●
●●●●

●

●●●●●

●

●

●

●●

●

●●
●
●●

●

●

●

●●

●

●

●

●

●

●
●

●

●●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●●

●●●

●

●

●
●●

●

●
●

●

●

●
●●
●

●

●

●

●

●

●

●
●

●

●
●

●

●●
●●

●

●●

●
●

●

●●

●

●

●

●●

●

●

●

●●

●
●●●
●

●●

●

●

●

●

●

●

●●

●
●

●
●
●

●

●●●●
●

●

●
●●

●

●

●

●
●
●
●

●

●

●
●

●●

●

●

●
●

●

●

●
●

●●

●

●
●
●
●

●

●●

●
●

●●

●

●

●

●
●●

●
●

●●

●

●

●

●
●

●●●

●

●●

●
●●

●

●

●

●

●●

●

●

●
●

●

●●
●

●

●
●

●

●

●●●●
●●

●
●

●

●

●

●

●

●

●

●
●
●

●

●
●

●
●

●
●●

●
●

●●●

●

●

●

●●

●

●
●

●

●

●●

●
●●

●

●

●

●●

●●●

●

●

●

●
●●

●

●●

●●

●
●
●

●
●

●
●

●

●

●●
●●

●

●

●

●●
●
●
●●

●

●●
●

●

●

●

●

●
●

●

●
●

●●

●

●

●
●

●
●

●
●

●

●

●

●

●

●●
●

●

●

●
●

●●
●

●

●

●

●●●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●●

●

●●●●
●
●●

●●

●

●

●

●

●
●

●

●
●

●●

●

●

●●●
●
●

●●●

●

●

●
●

●●

●●
●

●
●●●

●

●

●

●●

●●●●
●
●●●●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●●●

●
●

●

●
●●●

●

●

●
●

●

●

●

●●

●
●●

●

●

●
●
●●

●

●

●

●
●
●
●

●●

●

●

●

●

●●

●

●

●
●

●

●●●●●

●●
●

●

●●●●●

●
●●

●●

●
●
●
●

●●

●●

●●
●●

●

●

●
●
●
●

●●

●
●

●

●
●

●

●

●

●
●

●

●●

●
●
●
●●
●
●
●●

●

●

●

●●●●

●●

●

●●

●

●
●

●

●

●●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●
●
●●

●●●

●

●

●
●

●
●

●

●

●

●
●

●
●

●●

●●
●●

●●
●

●
●●

●

●
●

●●

●

●

●

●

●●
●

●

●●

●

●
●

●

●●

●

●

●
●

●

●
●

●
●

●●●
●●●●

●

●

●
●
●

●
●

●
●

●

●
●
●

●

●

●

●

●●
●

●

●

●●

●

●●

●

●

●

●●

●

●●●●●

●●
●●

●
●●

●

●

●

●

●●
●

●
●
●

●●

●

●

●

●

●●●
●●

●

●●●

●

●

●●

●●

●●

●

●●

●
●

●●●

●
●

●
●

●

●

●

●

●

●
●

●
●●
●
●

●

●

●
●

●
●●

●●●

●●

●
●

●
●

●●

●
●●

●
●

●
●
●
●

●

●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●●●

●

●●

●●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●
●

●●

●

●

●

●●

●●

●

●●

●

●●

●

●

●

●

●●
●

●

●●

●

●

●

●
●●
●●
●
●●●

●

●●●●

●

●

●●

●●●
●

●

●

●

●

●
●
●●●●●

●●
●
●

●

●

●
●

●

●●●

●

●●●
●
●
●
●

●

●
●●●

●

●
●

●
●

●
●

●●

●
●
●

●

●

●●

●
●
●

●

●●

●

●

●●

●●●●

●

●
●

●

●●●
●

●●●●
●
●
●
●●●●
●
●●●●●●●●●●●●●●

●

●●●
●
●●●●●●●

●

●
●
●

●

●●●●●

●

●

●

●
●●

●

●

●●●●●●●●●

●

●●●

●

●

●●

●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●

●

●●●●●●●●●●●●
●●
●●
●
●●●●●●●●●●●●●●●●●●

●
●
●
●●●●●●●●●

●

●●●●●●●●●●
●
●●

●

●

●

●

●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●
●

●

●

●●

●●●
●
●

●

●

●●●●●●●●●●●●

●

●●●●●●●●

●●

●●●●

●

●●●●

●●

●

●

●●●●●●●●

●

●●
●

●

●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●
●●●●●●●●●●

●
●

●●●●●

●

●●●●●●
●
●●●●●●●●●●●●●●

●

●●

●

●●●●●●●
●

●

●●●●●●●●

●

●●●●●●●●●●

●

●
●
●●●

●

●●●●●●●●●●●●●●●●●

●

●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●●
●
●
●
●
●●●

●●

●●●●●●

●

●●●

●
●

●●●●●●●●●●●●●
●

●

●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●

●

●

●●●

●

●●●

●

●●●●●●●●●

●

●●●

●

●
●
●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●
●
●●
●
●●●

●
●
●●●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●

●

●●●●●●●●●

●

●

●

●●●●
●
●●●●●
●

●

●
●

●
●
●●●●●

●

●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●
●
●●
●
●●

●

●●●

●

●●●●●●●●

●

●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●
●
●●

●●●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●
●
●

●●●●●●●●●●●●

●

●●●

●

●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●●●●●●●●●●●

●
●

●●

●

●●●●●●●●●●●
●
●●●●●●●●●●●●

●
●●●●●●●●●●●●

●
●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●●●●

●

●●

●●
●●●
●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●

●

●

●

●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●

●

●

●●●●●●●●●●

●

●

●●●

●

●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●

●●

●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●

●
●

●
●
●●●●●●●

●

●

●

●
●
●●●●●●●
●
●

●

●●
●●

●●

●●

●

●●●●●●

●

●

●

●●●

●

●●●●●●

●

●●●●●●●●●●●

●

●
●
●●●●●●●●●●●●●

●

●
●●

●●●●●●●●●●●●●●●●●●●●●●

●
●●

●●
●●
●●●

●

●●●●●

●

●
●●●●●●●●●●●●●●●

●
●
●

●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●
●
●●●
●

●

●

●●●●●

●

●●●●

●
●

●●●●●●●
●
●●●●●

●

●●●

●

●●

●

●

●●

●

●●●●●●●●●●●●●●●●

●●

●●●

●

●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●●●

●

●●●●
●
●●●
●
●●●

●
●

●

●●●

●

●●●

●

●●

●●

●●●●

●

●
●

●

●●●

●

●●●

●

●●●●

●

●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●●●●

●

●●●●

●●

●●

●

●●

●●

●
●
●●●●

●

●

●

●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●
●●●●●●●●●●

●●

●

●●●●●●●●●●●●

●

●●●●
●
●●●●●●●
●
●●

●

●

●

●●

●

●●●●●

●

●

●●

●●

●

●

●

●
●
●●●●●●●●●●●●●●●●●●●●

●

●●●●●●
●
●

●●●

●

●●●●●●●●●

●

●●●
●
●●●●●

●

●●●●●●●●●●●●●●

●

●●●●●●●●

●

●
●
●●●●●●●●●●●●●

●●
●●●●●

●

●●

●

●●●●●●●●●●●●●

●

●●

●
●
●●●●●●●●●

●
●

●

●●●●●●●●●●●

●

●●●
●●

●

●●
●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●

●

●

●

●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●
●
●

●●

●●●●●●●●●●●●●●●●●●●●●●

●

●●

●●
●

●●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●
●

●

●
●●●●

●●

●●

●

●●●●●●
●
●

●

●●

●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●●●●●●
●

●

●●●

●

●

●

●
●●●●●
●
●

●

●●●●●

●

●●●●

●

●●●●●

●

●●●●●●●●

●

●

●

●●●●●

●●
●●

●●●●●
●●●●●●
●
●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●
●
●●●

●
●

●●●●●●●●●●●●●●●

●

●

●●

●
●
●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●●●●
●
●●●●●●●●●●●●●●●●●●●●

●
●
●
●●●●●●●●

●
●

●

●

●
●
●

●
●

●●●●●●●

●

●●●
●
●●●●●●●●●

●

●
●
●●●

●

●●●●●●●●●●●●●●●●●●●●●
●

●

●

●●
●

●

●

●

●

●●●●●●●●●●
●
●●

●
●
●●●●●●●●●●●

●
●●

●

●
●

●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●

●
●

●●●●●●●●●●●●●●●
●
●●●●●●●●

●

●

●

●●●●●●●●●●●●●

●

●
●●●●

●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●●●
●●
●

●

●●●●●●●●●

●

●●●

●

●

●

●

●●●●●●●

●

●●●●●●●●●

●

●
●●●●●

●

●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●●●

●

●●

●

●●

●

●●●●

●

●●●●●●●●●●

●

●●●

●

●

●

●●

●

●●
●

●

●●●●●
●

●

●●●

●

●●

●
●

●●●●

●

●●

●
●
●●●●
●

●
●

●

●●●●●

●

●●●●●●●●●●●

●

●●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●

●●●●●●

●●

●●●●
●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●
●●
●
●

●

●●●
●
●●●●

●

●●●●●●●●●●
●
●●●●●●●●●●●●

●
●

●
●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●
●
●●●●●●●●●●

●

●●●

●
●●●

●
●
●
●
●●●

●
●

●●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●●●●
●
●●●●●

●

●●●

●

●

●●●●●●●

●

●
●●●

●●

●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●
●

●●●●●●●

●

●●●●●●●●●●●●●●●●●
●
●●●●

●

●●●●●●

●
●

●●●●●●●●

●●

●●●●●●●●●●●●●●

●●

●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●

●

●

●

●●●●●
●
●●
●
●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●
●
●●
●●
●

●

●●●●
●
●●●●

●
●
●
●●
●
●●●●●●●
●
●●

●

●●●●●●●●●●●●●●●●●●

●
●

●●●●●
●
●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●
●
●●●●●●●●●●●

●

●
●
●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●
●
●●●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●

●
●

●●

●

●●●●

●

●●●●
●
●

●

●●●

●

●●●●●●●●●●●●●

●●

●

●●

●

●

●

●

●●●

●

●

●

●
●●●●●●●

●

●●●●

●

●
●
●
●

●●

●
●
●●●●
●
●●●

●

●●
●
●
●
●

●●●

●

●●●●●●●●●●●●●●

●

●
●●●

●

●●●●

●

●●●●●●●●●●

●

●●
●
●●
●
●●●●●
●
●●●●●

●
●

●●●

●

●●●●

●

●●●●●●●●●●●●●●

●

●●●●●

●

●

●

●●
●
●●

●

●●

●

●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●
●●●
●

●●

●●●●●●●●●●

●

●
●●●●●●●●●●●●●●●●

●

●
●●●●●

●

●●

●

●

●
●
●●●●●

●

●
●

●●

●

●●●

●

●●●●●●●●
●

●

●●●●

●

●
●
●

●

●
●
●

●●●●●●
●●●●●●●●●

●●
●●
●
●
●
●●●●●●●●●●●●●●●●

●●

●●●
●
●●●●●●

●

●●●●●●●●●●

●

●●●●●●●

●

●●

●●●●●●●●●●●●●●

●

●●●●●●●●●●
●
●●●●●●●●●

●

●●
●
●●●●●●

●
●

●●●

●

●●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●

●

●

●

●●●●●●

●

●●●●●●●●●●●●●
●
●●●●●●●

●

●●●●●

●

●●
●
●●●●●●

●

●●●●●●●●●●●●●●●●

●

●
●
●

●
●
●●●●●

●

●
●●
●●●

●

●●

●
●
●
●

●●●

●
●

●●●●●●●●●●●●

●

●●●●●

●●
●●●●

●

●●●
●

●●

●
●●●●●●●●●●●●

●

●●●●
●
●●●●●●●●
●
●●

●

●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●

●

●
●

●

●●
●
●●●●●●
●
●

●●●

●●●●

●

●●●●●●●

●

●●●●●●
●
●●●●●●●●●●●

●
●●

●

●●●●●●●

●

●●●

●

●●●●●●●●●●●●

●
●

●●●●●●●●●●●●●●

●

●●●●●●

●

●●
●
●

●●●●●●●

●●

●●●●●●●●

●

●●

●●●●

●

●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●
●
●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●
●●●●●
●
●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●●●●●●●●●●●●●●●
●
●●●●●●●●●

●
●●

●

●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●

●

●●

●

●●●
●
●●●●●●●●●●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●●●●●●
●
●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●
●●●●●●●●●●●●

●

●●●●●●●●●●
●
●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●

●

●
●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●

●

●●●●
●
●●●●●●●●●●●●●●●

●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●
●
●●●●
●
●●●●●●●●
●
●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●

●
●●●

●

●●●●●●●

●

●●●
●
●●●●●●●●●●●●●

●

●●●●●●●●●●●●
●
●●●●

●

●●

●●

●

●

●

●
●
●

●

●●●●●

●
●
●●

●

●●●

●

●

●

●●

●●

●
●
●●●●●●●

●

●
●●●●

●

●●●

●

●
●
●
●

●

●
●●●●

●

●●

●

●
●●●●

●

●●●

●

●●

●

●

●

●●●●●

●

●●●
●
●●●●●●

●

●●

●
●●●●

●

●●●●●●●●●●●●●
●
●●

●

●●●
●
●●

●

●●●●●●

●

●●●
●
●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●●

●●●●

●●

●●●●●●●●●

●

●●●●●●●●●

●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●

●
●●●

●

●●
●●

●●●

●

●

●

●

●

●
●●

●

●
●
●●●●●

●

●●●●●

●
●

●●

●

●●●

●●

●●●

●

●●●

●

●●●●●●●●●●●●●

●

●

●
●●●●●●●

●

●●●●●

●

●●●

●
●

●●●

●
●
●●●●●

●
●

●

●

●●
●●

●

●●●●

●
●
●

●
●
●●●●●●●●●●●●●●●●●

●

●

●
●

●

●●●●●●●●

●

●●●●●●●●

●

●

●
●
●●

●

●●
●
●
●

●
●
●

●●

●
●
●●●●●●●●●●●●

●●
●

●●●●●●●●●●

●

●●●●●

●
●

●●●

●

●●

●

●●

●
●

●●●●●●●

●

●

●

●

●

●

●

●
●

●●●

●
●●
●●●●●●●●●●●●●●

●

●●●

●

●●●●●

●●

●●

●
●
●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●
●
●●●

●

●●
●●
●●●●
●
●●●●

●

●

●

●●●●●●●●
●
●●

●

●●●●●●●●

●●

●●●●●

●

●●●●

●

●●●

●

●
●

●
●●●

●

●

●●●●●

●

●

●

●
●

●●●●●●●●

●

●●

●
●

●

●●●

●

●●●●●●●●●●●●

●

●

●●●●●●●●●●●

●

●●

●

●●

●

●●●●

●

●

●

●●●●●●●●●

●

●●

●
●●
●

●●

●

●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●●●●●●●●

●

●
●
●

●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●●

●

●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●

●

●●

●

●

●

●

●●

●

●

●●
●

●

●●●●●●●●●●●●●●●●●●
●
●●●●●●●●

●●

●●●●●●●

●

●●●●●●
●●

●

●●●●●●●●●●

●

●●

●

●●

●●

●●

●●

●●●●●●

●
●
●

●

●

●

●●●●
●
●●

●

●●●●●●

●
●

●

●

●●
●
●
●●●●●
●
●●●●●

●

●

●●●●●●●●●●●●●

●

●●

●

●●●

●

●●

●
●

●●●●●●●●
●
●●

●

●●●●●●●●●●●●●●●●

●

●

●●●●

●
●

●●●●●
●●

●

●●●

●
●

●●●

●

●
●

●●

●●●●

●

●

●

●●●●●●●●●●●●

●

●
●●

●

●

●

●●●

●

●

●●
●
●●

●●

●●●●●

●

●●●●●●●

●
●

●●●●●●
●
●
●
●

●●

●

●●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●
●
●●●
●
●●●

●

●

●

●●

●

●

●

●

●

●

●●●●

●

●

●●

●

●●●●●

●

●●●●●●●●●●●●●

●

●

●

●

●
●
●●●
●
●●●●●

●

●●●●●●●●●●●●●●●●●●
●
●●●●●●

●

●
●●●
●
●●
●

●
●
●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●
●
●

●●●●●●●●

●

●●●●●●●●●

●

●

●●●●●

●

●

●●

●●

●

●

●
●●

●●●●●●●●

●

●

●

●

●

●●●●●●●●●

●

●●

●

●●●●●●

●
●

●●●●●
●
●●●

●

●●●●●●●●●●●●●

●
●●
●
●●●●●

●

●

●●●●
●
●●●●

●

●
●●
●

●

●●●●●●●●●●●

●

●●●●●●●●

●

●●

●

●

●

●
●
●●

●
●

●●●

●

●

●

●●●●●●●●●●●●●●

●
●
●●●●●●●●

●

●
●●●

●

●

●

●●

●
●
●●●●●●
●

●●

●

●

●●●●●●●
●●●●●●●●●●●●●●

●

●

●●

●

●
●●

●●●●●●●●

●

●●

●

●
●

●●●

●

●

●

●
●

●

●●●●

●

●●●●●●●●
●
●

●

●●●●●●●●●●●●●●●●
●
●●
●

●

●●●●●●●●
●

●
●

●●●●●●●●●●●●●●●●●●

●

●●●
●
●

●

●

●

●

●

●

●●

●●●●

●
●

●

●

●

●

●

●
●
●

●●

●

●●●

●

●
●
●

●●●

●

●

●●●●

●
●
●●●●●●●

●

●

●

●●●●

●

●●●●

●

●●●●●●●●●●●●●

●

●●

●

●
●●●●●●●●

●

●

●●
●

●

●●●

●

●●●●
●
●

●

●●●

●
●
●

●

●
●

●
●

●●●●●●●●●●

●

●●

●

●
●
●●●●●●●●

●

●●●●●●

●
●
●●●●

●

●
●
●

●

●●
●

●

●●●

●

●●

●

●

●

●●●●●
●
●●●●●●●●●●

●

●●

●

●●●●●

●
●
●●

●

●
●●●

●

●
●
●●●●

●

●●

●

●
●

●

●

●●
●
●

●●●●

●

●●●●●●
●●●
●●●●●●●

●

●●●●●●●
●
●●
●
●●●●

●

●

●

●

●

●●●
●
●

●

●●

●●

●

●

●

●●●●●

●

●

●●

●●●

●

●●●●●●●●

●

●
●
●●

●

●

●●●●●
●
●
●

●●

●

●●

●●

●

●●

●

●●
●
●●●●●●●●●●●●

●

●

●
●
●●●●●●●●●●

●

●●●●●●●●●●●●●●●●
●
●
●●

●

●●

●

●●●●●●●
●

●
●

●●●●●
●
●●●●●●●
●●●
●●●

●

●
●
●
●●●●
●●●

●
●
●

●●●●●●●●●●●

●
●

●●●●●●●●
●
●●●●●●●●●

●

●

●

●

●●

●

●
●

●●●●

●

●

●

●
●

●●●
●
●●

●

●

●

●●●●●

●

●●
●

●

●●
●

●

●●●●●●

●

●●●

●

●
●
●●●●●

C
olum

bicola colum
bae

C
olum

bicola drow
ni drow

ni
C

olum
bicola passerinae 1

C
olum

bicola passerinae 2
C

olum
bicola altam

im
iae

C
olum

bicola gym
nopeliae0 0.146Kb 0.293Kb 0.439Kb 0.585Kb 0.731Kb 0.878Kb 1.024Mb 1.17Mb 1.316Mb 1.463Mb

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

Genome Position

lo
g2

(A
ve

ra
ge

 D
ep

th
) Species

●

●

●

●

●

●

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Log2(Avg depth of coverage)



C
olum

bicola colum
bae

C
olum

bicola drow
ni drow

ni
C

olum
bicola passerinae 1

C
olum

bicola passerinae 2
C

olum
bicola altam

im
iae

C
olum

bicola gym
nopeliae0 0.146Kb 0.293Kb 0.439Kb 0.585Kb 0.731Kb 0.878Kb 1.024Mb 1.17Mb 1.316Mb 1.463Mb

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

Genome Position

lo
g2

(A
ve

ra
ge

 D
ep

th
) Species

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Log2(Avg depth of coverage)



●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●
●
●●●●●●●●●●●●●●●●

●●●●●●●●●●●●
●
●●●●
●
●●●●●●
●
●●●●●●●●●●●●●●

●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●
●
●●●●●●●
●●
●●●●●●●●●●

●●●●●
●●●●●●●
●●●●●●●●●●●

●●●●●●●●●●●●
●
●●
●
●●●●●
●
●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●●●●

●●
●●●●●
●●●●●●●●●

●●●
●
●●●●●
●●●
●●●●●
●●
●
●●●●●
●
●●
●
●
●
●●●●●●●●
●●
●●
●●
●●●●●●●●●●●●●●●

●●●●●●●●●
●
●●●
●●●●
●●●●●
●●●●●●●●●●

●●●●●●●●
●
●●●●●
●●
●●
●
●●●
●●●●●●●●●●●●●●●

●●
●●
●●●●●
●●●●
●●●●●●●●●●●●●

●
●
●
●●●●●
●●
●
●
●●

●
●●●●●●●●
●●●●●●
●
●●●
●

●●●●●●●●●
●
●●●●●
●●●●●●
●●●●
●●●●

●
●●
●
●●●●●●●●●●

●●
●
●●●●●●●●

●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●
●
●●●●●●
●
●
●●
●●●●●●
●●●●●●
●●
●●
●●●●
●●●●●●●●
●●●●●●●●●●●

●
●●
●●●
●●●●●●●
●
●●●●
●●●●●●
●
●

●●●●●●●●
●
●●●●●●
●●
●●●●●●
●●●●●
●●●●●●●●●

●
●●●●●
●
●●●
●
●●●●
●
●
●●●
●●●●●●
●●●●●●
●●●●●●●●
●
●●●●●●
●●●
●●●

●●●●●●
●●●●●
●
●●●●●●●●●

●●●●●●●
●
●●●●●
●●
●●●●●
●●●
●●●●●●
●●●●●
●
●●●●●●●●
●
●●
●●●●
●●●●●●●
●●●●●●●●●

●●●●●
●
●
●●●●●
●●●●●●●●
●●●●●●●●
●●●●●●●
●●●●●●●●●●●●

●●●
●
●●●
●
●●●●●●●
●●
●
●●●
●●●●●
●●●●●
●●●●●●
●●
●●●●
●●●●●●●●●

●●●●●●●●
●
●●●●●
●
●
●●
●
●●●
●●●●●●
●●●●●●●●●●●●●●

●●●
●

●●
●●
●●
●
●●
●●●●●●●●●

●●●●●
●
●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●●●●
●●●●●●●
●
●●
●
●
●
●●●●
●●●●
●●●

●●●
●●
●●●●●
●
●●●●●●●●
●●●●●●
●●●●●●●●●●●●●

●
●●●●●●●●●●

●●●●●
●
●●
●●
●●●●●●●●●●

●●●●
●●●●
●●●●●
●●
●●●●●●●●

●●●●●●●●●●●●
●●●●●●●●
●
●●
●
●
●●●●●●●●
●
●
●
●●
●●
●●●●●●●
●
●●●●●●●●
●●
●
●●●●
●
●
●●●
●●●●●
●
●
●●
●●●●●
●●●●●
●●●●
●
●●●
●
●●●
●
●●●●●●●●●●

●●
●●●●●●●
●
●●●●●
●●
●●●●●●●●
●●●●
●●●
●●●●
●●●●●●●●●●●●●●●

●●●●●●●●
●●
●●●●●●●●
●●
●●
●●●●
●●
●●●●●●
●
●
●
●●●●●●●●
●●●
●●●●●●●
●●●●●●●
●
●●●●●
●●●●●
●●●●●●
●
●
●●
●●
●
●●●●●●●●
●●●●●●●●
●●●●●●
●●●●●●●●●●●●●●●

●●
●●●●●●
●●●●●●●
●●●●●●●●
●
●●●●●
●●
●●●●●
●●●●●●●●●
●
●●
●●
●●●
●
●●●●●●●●●

●●
●●●●
●●●●●●●●
●
●●●●●●●●

●
●
●
●
●
●●●●●
●●●
●●
●●●●
●
●●●●●●●●
●
●●
●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●

●
●●●●●●●
●●●●●●●●●●●

●
●●●●●
●
●●●●●
●
●●●●
●●●●●
●
●●●●●●●●
●●●●●
●
●●●
●●●●●●●●●●●●●

●
●●●●
●●●●●●●●●●●●●●●●●●

●●
●●●●●
●
●●●●●●●●●●

●
●●●●●●
●●●●●
●●●●●●●●●●●●●●●

●●●●●●●●
●●
●●●
●●
●●●●●●
●●●●●●●●
●
●
●●●●
●●●●●●●●●

●
●
●
●●●●
●●●
●●●●●●
●
●●
●
●●●●●●●●
●
●●●●●●●●●●

●●●●●●●●
●●●●●
●
●●●●
●●
●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●
●●●●
●
●
●
●
●
●
●
●●●●
●●●
●●●●●●●●
●
●
●
●
●●●●
●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●
●●●●●
●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●
●
●●●●●
●●

●

●●
●●●●●●
●●●●●●●●●
●●●●●
●●●●●
●
●●●●●●●●●●●●●

●
●●●●●●
●●●●●●●●●●

●●●●●●●●●●●●●●
●
●●
●
●●●
●●●
●●
●●●●●●●
●●●●
●●●●●●●●●

●
●
●
●●●
●●●●
●
●●●●●●●
●●
●●
●●●●●●●
●
●
●●●●●
●●●
●●●●●
●●
●●●●●●●
●
●●●●●●
●●●●●●●●

●
●●●●●●●
●●●●●●●●●●●

●
●●●●●●●●
●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●
●●●●●
●●●
●●●●
●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●
●
●●●●●●●●●

●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●●
●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●
●●●●●●●●●●●●●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●
●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●

●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

C
olum

bicola colum
bae

C
olum

bicola drow
ni drow

ni
C

olum
bicola passerinae 1

C
olum

bicola passerinae 2
C

olum
bicola altam

im
iae

C
olum

bicola gym
nopeliae0 0.146Kb 0.293Kb 0.439Kb 0.585Kb 0.731Kb 0.878Kb 1.024Mb 1.17Mb 1.316Mb 1.463Mb

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

Genome Position

A
ve

ra
ge

 D
ep

th
 (

lim
ite

d) Species

●

●

●

●

●

●

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Avg depth of coverage



C
olum

bicola colum
bae

C
olum

bicola drow
ni drow

ni
C

olum
bicola passerinae 1

C
olum

bicola passerinae 2
C

olum
bicola altam

im
iae

C
olum

bicola gym
nopeliae0 0.146Kb 0.293Kb 0.439Kb 0.585Kb 0.731Kb 0.878Kb 1.024Mb 1.17Mb 1.316Mb 1.463Mb

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

0

100

200

300

Genome Position

A
ve

ra
ge

 D
ep

th
 (

lim
ite

d) Species

Columbicola columbae

Columbicola drowni drowni

Columbicola passerinae 1

Columbicola passerinae 2

Columbicola altamimiae

Columbicola gymnopeliae

OUT Avg depth of coverage


