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’ size range and time from parturition

Seahorse’s body length measurements were digitally





NR=

d£¬£²§¡=m~°£¬²~¥£=^¬~ª·±§±W==

q­=¡­¬¤§°«=²¦£=«~²£°¬~ª=¡­¬²°§ ³²§­¬=§¬=¤£«~ª£J §~±£¢=²°£~²«£¬²±I=¥£¬£²§¡=

®~°£¬²~¥£=~¬~ª·±§±=µ~±=¡­¬¢³¡²£¢=¤­°=²¦£=²°£~²«£¬²±=µ§²¦­³²= °­­¢=°£¢³¡²§­¬K=t£=µ£°£=

~ ª£=²­=§¢£¬²§¤·=²¦£=®­²£¬²§~ª=«­²¦£°=§¬=²¦£=²°£~²«£¬²±=µ§²¦= °­­¢=°£¢³¡²§­¬=µ¦£¬=²¦£=

¡­®³ª~²§­¬=µ~±=­ ±£°´£¢=~¬¢L­°= ·=²¦£=µ£§¥¦²=¢§¤¤£°£¬¡£±=~«­¬¥=²¦£=²µ­=¤£«~ª£±K==c­°=

ak^=£¶²°~¡²§­¬=­¤=®­²£¬²§~ª=«­²¦£°±I=~=±£¥«£¬²=­¤=²¦£=²~§ª=µ~±=³±£¢=~¤²£°=²¦£=¤§±¦=µ~±=

£³²¦~¬§¸£¢I=µ¦£°£~±=µ¦­ª£= ­¢·=µ~±=³±£¢=¤­°=­¤¤±®°§¬¥=¢³£=²­=±«~ªª= ­¢·=±§¸£±=°£±³ª²§¬¥=

§¬=O=¤£«~ª£±=~¬¢=Q= ~ §£±=®£°=²°£~²«£¬²K=qµ­=«§¡°­±~²£ªª§²£±=µ£°£=³±£¢W= ~¬¢

=~¬¢=²¦£=«£²¦­¢±=¤­°=ak^=£¶²°~¡²§­¬I=~«®ª§¤§¡~²§­¬=­¤=«§¡°­±~²£ªª§²£=¤­ªª­µ£¢=

®°­¡£¢³°£±=¤°­«=o­±£=£²=~ªK=EOMNQFK=q¦£=¤°~¥«£¬²=~¬~ª·±§±=µ~±=¡­¬¢³¡²£¢=~²=q¦£=`­°¬£ªª=

f¬±²§²³²£=­¤=_§­²£¡¦¬­ª­¥·=~¬¢=¢~²~=µ~±=~¬~ª·¸£¢=³±§¬¥=m£~©=p¡~¬¬£°=Eq¦£°«­=c§±¦£°=

p¡§£¬²§¤§¡FK==

p²~²§±²§¡~ª=j£²¦­¢W===

^ªª=±²~²§±²§¡~ª=~¬~ª·±£±=µ£°£=¡­¬¢³¡²£¢=§¬=o±²³¢§­=´K=QKPKNK=Eo=a£´£ª­®«£¬²=`­°£=

q£~«I=OMNNFK=t£=®£°¤­°«£¢=«­¢£ª=±£ª£¡²§­¬=­¤=d£¬£°~ª§¸£¢=i§¬£~°=j§¶£¢=j­¢£ª±=

EdijjF=³±§¬¥=ª«£Q=®~¡©~¥£=¤­ªª­µ§¬¥=²¦£=°£¡­««£¬¢~²§­¬±=­¤=w³°°=£²=~ªK=EOMMVFK=b~¡¦=

´ariable’s significance was determined by model comparison ³±§¬¥=^kls^=~¬¢=

 ~¡©µ~°¢=±£ª£¡²§­¬=³¬²§ª=~=«§¬§«³«=±³§²~ ª£=«­¢£ª=Eµ§²¦=ª­µ£±²=^f`=´~ª³£F=µ~±=

°£~¡¦£¢K=o£®ª§¡~²§­¬=¬³« £°=µ~±=±£²=~±=~=°~¬¢­«=£¤¤£¡²=¤­°=£~¡¦=dijj=²­=~¡¡­³¬²=¤­°=

²¦£=´~°§~ §ª§²·=~«­¬¥=²¦£=°£®ª§¡~²§­¬±=³¬ª£±±=±®£¡§¤§£¢K=Vqm=µ~±=¢°­®®£¢=¤°­«=~ªª=

~¬~ª·±£±= £¡~³±£=²¦£=®~§°=¤~§ª£¢=²­=«~²£=§¬=²¦£=¥§´£¬=£¶®£°§«£¬²~ª=²§«£K=



NS=

NK i~²£¬¡·=²­=«~²£=E§¬=¢~·±FW==

l³²=­¤=QU=«~²§¬¥=²°§~ª±=~¡°­±±=~ªª=²¦£=²°£~²«£¬²±I=QT=®~§°±=ª£~¢=²­=~=±³¡¡£±±¤³ª=

«~²§¬¥=~¬¢=N=®~§°=¤~§ª£¢=§¬=«~²§¬¥=EVqmFK=j~²§¬¥=ª~²£¬¡·=°~¬¥£±=¤°­«=O=²­=V=¢~·±K=f¬=¡ª£~°=

²°£~²«£¬²±I=ª~²£¬¡·=~´£°~¥£¢=PKQO=ï=MKQT=¢~·±I=~¬¢=§¬=²³° §¢=²°£~²«£¬²±I=²¦£=ª~²£¬¡·=

~´£°~¥£=µ~±=OKQU=ï=MKON=¢~·±K=q­=§¬´£±²§¥~²£=²¦£=£¤¤£¡²±=­¤=²³° §¢§²·I=±£¶=°~²§­I=~¬¢=¢~·=§¬=

¡~®²§´§²·=­¬=«~²§¬¥=ª~²£¬¡·I=²¦£=dijj=«­¢£ª=µ§²¦=m­§±±­¬=¢§±²°§ ³²§­¬=~¬¢=ª­¥=¤³¬¡²§­¬=

µ~±=§¬§²§~ªª·=¡­¬±²°³¡²£¢=~ªª­µ§¬¥=PJµ~·=§¬²£°~¡²§­¬±=~«­¬¥=²¦£=´~°§~ ª£±K=e­µ£´£°I=µ§²¦=

 ~¡©µ~°¢=£ª§«§¬~²§­¬=®°­¡£±±I=²¦£=§¬±§¥¬§¤§¡~¬²=²£°«±I=§¬¡ª³¢§¬¥=PJµ~·=§¬²£°~¡²§­¬=~ª­¬¥=

µ§²¦=O=§¬²£°~¡²§­¬±= £²µ££¬=²³° §¢§²·J±£¶=°~²§­=~¬¢=²³° §¢§²·J¢~·=§¬=¡~®²§´§²·=µ£°£=

°£«­´£¢K=q¦£=±³««~°·=­¤=²¦£=«­±²=±§¥¬§¤§¡~¬²=«­¢£ª=§±=±¦­µ¬=§¬=q~ ª£=NK=q­=²£±²=§¤=²¦£°£=

µ~±=~¬=£¤¤£¡²=­¤= ­¢·=µ£§¥¦²±=­¤=«~²£¢=¤§±¦£±=E®~°£¬²=¤§±¦£±F=­¬=²¦£=«~²§¬¥=ª~²£¬¡·I=²¦£=

dijj=«­¢£ª=µ~±=¡­¬¢³¡²£¢=µ§²¦=²¦£=§¬²£°~¡²§­¬= £²µ££¬=µ£§¥¦²±=­¤=«~ª£=~¬¢=¤£«~ª£K=

q¦£=«~§¬=£¤¤£¡²=«­¢£ª=E^f`=Z=NTVKUF=µ~±=~= £²²£°=¤§²=«­¢£ª=²¦~¬=²¦£=§¬²£°~¡²§­¬=«­¢£ª=

E^f`=Z=NUNKUFI=¦£¬¡£=±¦­µ¬=§¬=q~ ª£=NK==

OK j~²£=¡¦­§¡£=§¬=±£¶J §~±£¢=²°£~²«£¬²±= ~±£¢=­¬= ­¢·=±§¸£±W=

f¬=±£¶J §~±£¢=²°£~²«£¬²±I=¤­¡~ª=¤§±¦=µ£°£=¥§´£¬=~=¡¦­§¡£= £²µ££¬=²µ­=¤§±¦£±I=~=±§¸£=

«~²¡¦£¢=~¬¢=~=¢§±²~¬²=±§¸£¢=¤§±¦=Eª~°¥£°=­°=±«~ªª£°F=¤­°=²¦£=­®®­±§²£=±£¶=§¬¢§´§¢³~ª±I=

°£±³ª²§¬¥=§¬=­¬£=±³¡¡£±±¤³ªª·=«~²£¢=¤§±¦=~¬¢=~¬=³¬±³¡¡£±±¤³ª=¤§±¦K=q­=¢£²£°«§¬£=§¤=«~²£=

¡¦­§¡£=´~°§£¢=¢³£=²­=®°£±£¬¡£=­¤=²³° §¢§²·=µ~±=²£±²£¢= ·=®£°¤­°«§¬¥=m£~°±­¬D±=`¦§J

±¯³~°£¢=²£±²=µ§²¦=v~²£±D=¡­¬²§¬³§²·=¡­°°£¡²§­¬K=t£=µ£°£=³¬~ ª£=²­=±²~²§±²§¡~ªª·=²£±²=²¦£=

«~²§¬¥=®°£¤£°£¬¡£=­¤=~=¤­¡~ª=¤§±¦= £§¬¥=£§²¦£°=±§¸£=~±±­°²~²§´£ª·=«~²£¢=­°=°~¬¢­«ª·=

±£ª£¡²£¢=¢³£=²­=ª­µ=±~«®ª£=±§¸£±=~¡°­±±=²¦£=Q=²°£~²«£¬²±=Eq~ ª£=OFK==



         

         

eachother’s tails

ƒ

other fish’s tail
ƒ

ƒ

’s

ƒ



ƒ 

while the female’s 
ovipositor and male’s pouch 

ƒ 

opening, followed by egg transfer. 

ƒ

ƒ          



NV=

^¡°­±±=QT=±³¡¡£±±¤³ª=«~²§¬¥±I=QO=­¡¡³°°£¢=µ§²¦§¬=R=¢~·±=­¤=´§¢£­=°£¡­°¢§¬¥±I=~¬¢=

R=«~²§¬¥±=­¡¡³°°£¢=~¤²£°=¢~·=RK=s§¢£­±=µ£°£=~¬~ª·¸£¢=§¬=£~¡¦=²~¬©=³¬²§ª=²¦£=£¥¥=²°~¬±¤£°K=

e­µ£´£°I=§¬=²¦£=¡~±£=­¤=«~²§¬¥=~¤²£°=R=§¬§²§~ª=¢~·±I=~ªª=²¦£§°=´§¢£­=°£¡­°¢§¬¥±=²§ªª=¢~·=R=

µ§²¦=²­²~ª=­ ±£°´~²§­¬=­¤=PMM=«§¬³²£±=®£°=²°£~²«£¬²=µ£°£=~¬~ª·¸£¢K=q¦§±=«£~¬±=²¦~²=£~¡¦=

²°£~²«£¬²=E²~¬©F=µ~±=­ ±£°´£¢=¤­°=¢§¤¤£°£¬²=²§«£=®­§¬²±=¢£®£¬¢§¬¥=­¬=²¦£=´~°·§¬¥=ª~²£¬¡·=

²§«£K=e£¬¡£I=²­=~¡¡­³¬²=¤­°=²§«£=´~°§~²§­¬I=µ£=¡~ª¡³ª~²£¢=²¦£=°~²£=­¤= £¦~´§­°=µ§²¦=¥£¬£°~ª=

¤­°«³ª~=­¤=²¦£=¬³« £°=­¤= £¦~´§­°±=­ ±£°´£¢=¢§´§¢£¢= ·=§²±=°£±®£¡²§´£=­ ±£°´~²§­¬=²§«£=

E§¬=«§¬³²£±F=¤­°=~ªª=²¦£=~¬~ª·±§±K=f¬=²¦£=¡~±£=­¤=¤§±¦=«~²§¬¥=~¤²£°=R=§¬§²§~ª=¢~·±I=~ªª=´§¢£­=

°£¡­°¢§¬¥±=³¬²§ª=¢~·=R=µ£°£=~¬~ª·¸£¢=µ§²¦=²­²~ª=­ ±£°´~²§­¬=­¤=PMM=«§¬³²£±=®£°=²°£~²«£¬²K=

q¦£=§¬²£°®°£²~²§­¬=­¤=«~²§¬¥= £¦~´§­°±=µ~±=¢§´§¢£¢=§¬²­=P=±£¡²§­¬±W=¥£¬£°~ª=

«~²§¬¥= £¦~´§­°=~±±£±±«£¬²±I=«~²£¢=®~§°±= £¦~´§­°±I=~¬¢=«~²£=¡¦­§¡£=µ§²¦=°£±®£¡²=²­=

«~²§¬¥= £¦~´§­°±K==

PKN d£¬£°~ª=«~²§¬¥= £¦~´§­°=~±±£±±«£¬²±W=

^ªª=²¦£=®­§¬²=£´£¬²= £¦~´§­°±=µ£°£=§¬¡ª³¢£¢=¤­°=¡~ª¡³ª~²§¬¥=²¦£=°~²£=­¤= £¦~´§­°±=

EnI=m­I=oI=m³I=`­F=¤­°=~ªª=§¬¢§´§¢³~ª=¤§±¦=§¬=­³°=±²³¢·=E¬=Z=NOSFK=q¦§±=°~²£=­¤=²­²~ª=®­§¬²=

 £¦~´§­°±=µ~±=²£±²£¢=²­=¯³~¬²§¤·=²¦£=£¤¤£¡²±=­¤=²³° §¢§²·=~¬¢=±£¶=°~²§­K=q¦£=dijj=«­¢£ª±=

µ£°£=®£°¤­°«£¢=³±§¬¥=¥~««~=¢§±²°§ ³²§­¬=µ§²¦=ª­¥=¤³¬¡²§­¬K=

t£=~ª±­=~¬~ª·¸£¢=²¦£= £¦~´§­°~ª=¢~²~=±£®~°~²£ª·=¤­°=£~¡¦=±§¬¥ª£= £¦~´§­° ²­=

¯³~¬²§¤·=²¦£=´~°§~²§­¬=¢³£=²­=²³° §¢§²·I=±£¶=°~²§­I=~¬¢=²§«£=­¤=¢~·=EPKN~=–=PKN¡FK=c­°=²¦§±I=

¤§±¦=²¦~²=¢§¢=¬­²=£¶¦§ §²=²¦£=¥§´£¬= £¦~´§­°=µ£°£=°£«­´£¢K=q¦£= £¦~´§­°~ª=¢~²~=µ~±=±­°²£¢=

²¦~²=£~¡¦=±®£¡§¤§¡= £¦~´§­°=­¤=~¬=§¬¢§´§¢³~ª=¤§±¦=µ~±=±³««£¢=¤­°=«­°¬§¬¥I=¬­­¬I=~¬¢=

¢³±©=~¬¢=¢§´§¢£¢= ·=§²±=°£±®£¡²§´£=²§«£=­ ±£°´£¢=E¤­°=¯³§´£°§¬¥W=¬³« £°=­¤=¤§±¦=Z=NMMI=



’s









W=o£±³ª²±=­¤=dijj±=£¶~«§¬§¬¥=®°£¢§¡²­°±=­¤=«~²§¬¥=ª~²£¬¡·=§¬=¢µ~°¤=±£~¦­°±£±K=
p§¥¬§¤§¡~¬²=m=´~ª³£=§±=«~°©£¢=µ§²¦=~¬=~±²£°§±©==

=i~²£¬¡·=²­=«~²£=E§¬=¢~·±F=~¡°­±±=²³° §¢§²·=~¬¢=±£¶=°~²§­=²°£~²«£¬²±K=_ª³£=~¬¢=
¥­ª¢£¬= ­¶®ª­²±=°£®°£±£¬²=¡ª£~°=~¬¢=²³° §¢=²°£~²«£¬²±=°£±®£¡²§´£ª·K=q¦£=µ¦§²£=¢§~«­¬¢=
±¦­µ±=²¦£=«£~¬=­¤=²¦£=²°£~²«£¬²=¥°­³®=­¤=±£¶=°~²§­±K==









OU=

q¦£=°£±³ª²±=±³¥¥£±²=²¦~²=²³° §¢§²·=

~¬¢=±£¶=°~²§­=¢­=¬­²=§«®~¡²=²¦£=¬³« £°=

­¤=²~§ª=¦­ª¢§¬¥= £¦~´§­°±=EdijjW=

²³° §¢§²·=MKMONU=ï=MKMVQI=m=Z=MKUNTX=±£¶=

°~²§­J=¤£«~ª£= §~±£¢W=JMKNRVV=ï=MKNPNI=m=

Z=MKOONI=±£¶=°~²§­J=«~ª£= §~±£¢W=JMKMMVN=

ï=MKNNPI=m=Z=MKVPRRFI=µ¦§ª£=±£¶=~¬¢=

²§«£=­¤=²¦£=¢~·=¢­£±=§«®~¡²=²¦£=²~§ª=

¦­ª¢§¬¥= £¦~´§­°K=j~ª£±=§¬§²§~²£=²¦£=²~§ª=

¦­ª¢§¬¥= £¦~´§­°±=«­°£=²¦~¬=¤£«~ª£=EdijjW=MKVNT=ï=MKNTVI=m=Z=OKVT=¶=NMJTFK=

^¢¢§²§­¬~ªª·I=²~§ª=¦­ª¢§¬¥= £¦~´§­°±=­¡¡³°°£¢=­¤²£¬=¢³°§¬¥=«­°¬§¬¥=~±=¡­«®~°£¢=²­=¬­­¬=

~¬¢=¢³±©=Edijj=¤­°=¬­­¬W=JMKPONP=ï=MKNMNI=m=Z=MKMMNQTX=dijj=¤­°=¢³±©W=JMKVOTV=ï=

MKNSPOI=m=Z=NKPN=¶NMJUFK==

PKO =j~²£¢=®~§°±W=

_£¦~´§­°~ª=°~²£=­¤=²¦£=«~²£¢=®~§°=§±=¬­²=±§¥¬§¤§¡~¬²ª·=¢§¤¤£°£¬²=~¡°­±±=²³° §¢§²·=~¬¢=

±£¶=°~²§­=²°£~²«£¬²±=Edijj=²³° §¢§²·W=JMKMOU=ï=MKOTPI=m=Z=MKVNSSX=dijj=¤£«~ª£=

 §~±£¢W=MKNRR=ï=MKPQNI=m=Z=MKSQVX=dijj=«~ª£= §~±£¢W=MKQVN=ï=MKPPUI=m=Z=MKNQTNX=q~ ª£=

PFK=q¦§±=§¬¢§¡~²£±=²¦~²=²¦£=°~²£=~²=µ¦§¡¦=«~²£¢=®~§°±= £¦~´£=§±=±§«§ª~°=~¡°­±±=²³° §¢=~¬¢=

±£¶=°~²§­=²°£~²«£¬²±K=



’s total rate of behaviors

male’s investment in 







=

=

=

c§¥³°£=VW=





=

=

PKP¢W=a­£±=²³° §¢§²·=§¬¤ª³£¬¡£=²¦£=°~²£=­¤=¡­«®£²§²§­¬= £¦~´§­°I=~¬¢=¢­£±=§²=¢§¤¤£°=

 £²µ££¬=±³¡¡£±±¤³ª=~¬¢=³¬±³¡¡£±±¤³ª=¤§±¦\=

PKP£W=a­£±=±£¶=°~²§­=§¬¤ª³£¬¡£=²¦£= °§¥¦²£¬§¬¥=¢³°~²§­¬I=~¬¢=¢­£±=§²=¢§¤¤£°= £²µ££¬=

±³¡¡£±±¤³ª=~¬¢=³¬±³¡¡£±±¤³ª=¤§±¦\=







PT=

= q¦£=°£±³ª²±=±¦­µ=²¦~²=²¦£=±£¶J §~±£¢=²°£~²«£¬²±=¦~´£=±§¥¬§¤§¡~¬²ª·=¥°£~²£°=

°£®°­¢³¡²§´£=­³²®³²=~±=¡­«®~°£¢=²­=®~§°£¢=²°£~²«£¬²=EdijjW=c£«~ª£= §~±£¢=²°£~²«£¬²W=

m=Y=MKMMMRI=«~ª£= §~±£¢=²°£~²«£¬²±W=m=Y=MKMMMRX=q~ ª£=QFK=_°­­¢=±§¸£=§±=¬­²=§«®~¡²£¢= ·=

²¦£=®°£±£¬¡£=­¤=²³° §¢§²·=EdijjI=m=Z=MKRORTX=q~ ª£=QFK=a~·±=§¬=¡~®²§´§²·=~ª±­=¢­=¬­²=

§«®~¡²=­¬=²¦£=±§¸£=­¤= °­­¢=EdijjW=m=Z=MKPMQSX=q~ ª£=QFK==

f¬=«~ª£±I= ­¢·=ª£¬¥²¦=~¬~ª·±§±=±³¥¥£±²=²¦~²=²¦£=®­³¡¦=~°£~=§±=®­±§²§´£ª·=¡­°°£ª~²£¢=

µ§²¦=²¦£=¬³« £°=­¤= ~ §£±= ­°¬I=«£~¬§¬¥=«~ª£±=µ§²¦=ª~°¥£°=®­³¡¦=~°£~=²£¬¢£¢=²­=¦~´£=

«­°£= ~ §£±=EdijjI=m=Z=MKMMNRNX=q~ ª£=QFK=l²¦£°=´~°§~ ª£±=±³¡¦=~±=±²~¬¢~°¢= ­¢·=



The correlation between brood size and their parent’s weight



QKQ

dropped from the male’s pouch 

number of excess eggs that dropped from the male’s pouch, in comparison to 



mated pair’s behavioral rate



seahorses’ 

, which controls visual acuity (Easter, 1992; Lee & O’Brien, 2011; Mosk et al., 



are highly adapted to turbid waters (Lee & O’Brien, 2011). 

male’



can be linked to showcase an individual’s genetic or 

with male’s readiness to mate

male’s pumping rate, 



honest indication of male’s fertilization ability (Weir & Grant, 



both male’s 



males’











RN=

µ§²¦=¦§¥¦=²³° §¢§²·=°~¬¥£±I=­³°=°£±³ª²±=§¬¢§¡~²£=²¦~²=¢µ~°¤=±£~¦­°±£±=~°£=ª§©£ª·=~¡¡ª§«~²£¢=

²­=²¦£=²³° §¢=£¬´§°­¬«£¬²±K=e£¬¡£I=²¦§±=®§­¬££°=±²³¢·=´~ª§¢~²£±=~ªª=²¦£=®°£´§­³±=±²³¢§£±=§¬=

¢µ~°¤=±£~¦­°±£±=¡­¬¢³¡²£¢=§¬=®°§±²§¬£=¡ª£~°=µ~²£°K=q¦£=¤§¬¢§¬¥±=­¤=²¦§±=±²³¢·=µ§ªª=~ªª­µ=³±=

²­=®°£¢§¡²=®­²£¬²§~ª=¡¦~¬¥£±=§¬=²¦£=«~²§¬¥=±·±²£«=~¬¢=°£®°­¢³¡²§´£=±³¡¡£±±=­¤=±£~¦­°±£±=

³¬¢£°=²¦°£~²=¤°­«=¦§¥¦£°=¤ª³¡²³~²§­¬=­¤=¦³«~¬=§¬¢³¡£¢=£³²°­®¦§¡=¡­¬¢§²§­¬±K=

= =



–

–



–

–

Candolin, U., Engström‐Öst, J., & Salesto, T. (2007). Human‐induced eutrophication 

–

–

–

–

https://doi.org/10.1111/j.2007.0030-1299.16302.x


–

–

–

–



–

–

–

–



–

–

–

–



Lee, H. R., & O’B

Lindqvist, C., Sundin, J., Berglund, A., & Rosenqvist, G. (2011). Male broad‐nosed 

–

–



–

–



–

–

–

–



Size in Mate Preference in the Sex‐Role‐Reversed Gulf Pipefish, 



the Sex‐Role‐Reversed Gulf Pipefish  Syngnathus scovelli

–

Rose, E., Simmonds, M., Hayashida‐Boyles, A. L., & Masonjones, H. D. (2019). 

–

choice relies on major histocompatibility complex class I in a sex‐role‐reversed 

–

–



–

–

ornament perception, but not expression, in a sex‐role‐reversed pipefish. 

–

https://doi.org/10.1111/eth.12461


–

Tuomainen, U., & Candolin, U. (2011). Behavioural responses to human‐induced 

–

– –

–
















