
Whot controls sex 

development in fish? 



Generally, mole and female fish ore indistinguishable in appearance. 

j Antorctic morbled notothens ! 
In other coses, moles and females 

may look slightly different, making 

them sexually dimorphic. I 
( Antorctic pointed notothens 
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Beyond physical appearance, males and females differ in 

other ways, especially having different gonads-
organs that make gametes: eggs dnd sperm. 

Females have 

ovaries that 

produce Large 

eggs. 

Males have testes 
that produce 

microscopic 

spermatozoa! 
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For most vertebrotes, the sex of on onimol is determined by its genes, we coll thot 

Genetic Sex Determinotion or GSD. A mojor Sex Determining Gene (SDG) on o sex 

chromosome regulotes ovory or testis development. 
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Birds hove the opposite system: their 

SDG is DM R Tl locoted on the Z 

chromosome. Moles hove two Z 

chromosomes ond two DMRTl genes. 

Femoles hove one Z ond one W 
chromosome, ond so hove only one 

DMR Tl gene. 

<§§) 

The SDG in mommols is SR Y, locoted 
on the Y chromosome. lndividuols with 
on X ond o Y chromosome usuolly 
develop testes. 

lndividuols with two X chromosomes 
usuolly develop ovories. 



Like mommols, mony fish hove on 

XX-XV genetic sex determination 

system ... --------------

Humpheod cichlids I 
Soil fin ice fish 

Goldfin herring dchlids 

Some other fish hove o ZZ-ZW 

chromosome system Like birds. 

Some fish hove other sex 

chromosome voriotions. For 

example, moles of several 

Antarctic fish species hove o Y 

chromosome formed by the 

fusion of o sex-chromosome 

with o non sex-chromosome. 



Strongely, fish hove o voriety of different SDGs rother thon o single gene, 

like in oll mommols or in oll birds. 

I Striped cotfish I 

I Mexicon blind covefish I 
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I Greoter omberjack 

I Senegolese sole I 

I Northern pike I 

I Roinbow trout I 

I Japanese ricefish I 

I Luzon ricefish I 

I indion blue ricefish 

But sometimes, even closely reloted fish hove 
different SDGs, like these three ricefishes. 



Some fish even change sex as adults, we call t 

Protogyny refers to fish that first develop as 

females and later transition to males. "Proto-" 

means "first" and 11 -gyny" refers to "female". 

Conversely, protanary refers to species 

that first become males and later transition 

to females. Here, "-andry" refers to "male", 

thus "mole first". 



There ore more otypicol woys the sex of o fish is determined-or not ... 

o few species, on individuol fish con even hove 

oduce eggs ond sperm ot the some time! They o 

Remotely Operoted Vehicles (ROVs) con explore 

the oceon's depths ond observe such rore fish! 



In some coses, genes don't determine the sex of o fish, insteod their environment 

determines their sex, we coll thot Environmentol Sex Determinotion or ESO. 

For exomple, sometimes temperoture con determine the sex of o fish. 

d 9 
Umbrello cichlids 

And finolly, genes ond environment con interoct: in some species, the effect of 

the environment con overrule the SDG; this system is referred to os GSD + ESD. 

In the Northern Gulf of Moine, sex determinotion in 

Atlontic silverside is mostly genetic. 

But further south, sil versides ore highly 

sensitive to temperoture. Cool spring woter 

favors development of females, giving them 

o Long time to grow until breeding, while 

worm summer woter favors development of 

moles, who con produce millions of 

microscopic sperm even with smoll bodies. 



And those ore not oll the woys by which sex is determined in fish. 

Almost onything you con imogine exists! 
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Why ore fish sex determinotion 
mechonisms so diverse while oll 

birds ond oll mommols seem to 
just hove one mechonism? 

J-love chonges in sex determinotion systems contributed to the 

diversificotion of fish species? We hove much to Leorn. 
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