March 17, 1942

Dear Mathar,

I wonder if you would care to look through for me the
snolosed note on Sturtevant's sex ratlo factor. I may easily have
forgotten some of the relevant facts, Aas 1t 1s wrlttdn wholly from
Memory.

Frobably aleo you oan suggest better rembeara numericsl
valueg than I have uged for the ratlos k and p.

I suppose no one has made mating tests whlch would sither
indlcete or exclude such a preference az I am inclined %o infer.

Yours sinocerely,



Mm

A

Thne pax-ratio f&ctM‘ﬂe& in the X -chromoscna. It
g apld to we without errect the cvwerrenee or fertility of
Tenples, but to plter the ﬂ* of snein from sscpay]caperty
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Eguilibrium in the frequency of the gsex-ratlo fretor thus
requires that meles sffected by it sunll heve fewer offspring: then
other wrles 1n the retio (1 +k)y 2

If en X errrying the meduet 1s renrecented by X', there

are five dlstlnet -enotynen
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Thase wlll, horever, contribuvwte unequelly to future penerstions.
If the reletive frequancles of the two types of wrle nre rs qip, it is
e oy to see thet thoesa of the three types of temrle rre ns a®:Znginf.

Jow, let the contributions to future penerstinna of the
three tyves of Iewnle enc ol the two tyvwes of mele be so u : Vi W #:XiY.
Then, equating the contribcutlon of erch senotyne to thet of 1ts mropeny,
it rollows thet, 4 « St et e

cu = qu + BV + gxX + LBAX
2 ev = qlu+v) + nlvew) + {g+pk)(x+y)
ew = qv + ow + (g+ol)y

It

Coviowualy, then

eV = U o+ V.



Mext, econsldering the outnut of the whole ponuletion, ve

MEY nmultiply the aqﬁ;tiunsﬁy 1%, »q ond pg end pdd, findlng
e(gu + 2 pav + 2%w) = q®u + 2 pav + p¥w + (a0 + ;:S{qx + py)

or f(e=l){qu + ow) = (q + 2"} {qe+py)

rorsover, ror the pooulstlon re £ whole the totrl volue of
the meles must Le equsl to thet of the rfemnlas, so thet

qu + pw = (g + nk)(gx + py)

or, g = g2,

hanes, uub;;I;ﬂtinﬁ the thire equation from the Tirst

-:{u._“'i:u-—'h"l‘{q*'pkll:x-y}

o1 U = ¥ . X = ¥
q + pk 13

Similerly, cousloerine the nrogeny orf the two tyves of mrles,

va mpy write
e'X = qu + pv + Qx + DYy
tt'_ﬂ = qv + nr + k{qu + py)
sultionlying by q rad p eod edding:, these ive
c¢'{gx + py) = qu + pw + (q + pk)(qx + ny)

whEnce
¢' = 2{q = pk},

fnd I'roin the dlrfe:ence betwesn the equatlions

2(q + pi)lx = ¥) = s(u - w) + (1 - k}lgx + oy)

or 2iflu - w) = (1L - k)(gx + py)
In all 1% now apnenra thet
U — W X -y 1 -k ( k=X o d o)
= o ax + p¥y) =% B k
a+pk 1 2. (a+ok) 23 (a+pk)

Trom wnloh gl the reatloe mey ve obtelned, 1.e.
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Tha numoers of the rive penotypes in equilibrium in the

populstion are

Femsles Welag
venotype frequency Geuotype rrequangy
o 4 Ho? ' Vo' Hg(a+ok)
xxt 2Non
£rx Hp® Ay ___HNo(qenk
L] Ly
Totol H .

Corpresnondlng ®lth these,ws uey uet out the contributlons of

these penctynes to £ peuvnte future penerstion

enotyps Total velue wenotyne Totel velue
xx a® | 243 {a+pk)} XY a { 3+2{a+o)}
At Epd fl+k+3l:q+‘gk]
FO'L u® jek +3(q+pk) Xy pf3k+Etn_ﬂ=k}}
5 (q+pk) 5 (n+nk)
unequal

‘lthough the sexes rre iroduced in oawsd nowbera, their con-
tributlondto Tuture raceatry ure necesssrlly equal.

The posslbility or sexurl pelection reauires » knowledie of
the wvelue of the propeny te us exnected from erch varslble tyne of

mnting. Tridlng E{1+h} off'apring frow erch motlngr, theg=2 pre
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For eroh tyne of remcle the contribution of her brood to
future pensretionsg will be lerper If she ies fertilised by » oxX
Non=matent tvan by ¢ metont wmele. Cn the evareie the odvontere Lla
ln the retlo
(L+x} 3 + 2(y+ok)}
z {311 + 2{a+ni}
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The ool ributiu to future

T f ¥ leg whipk rra
fertilimed by Mon-nutedt weles lg/thu ve @ik er thenThnt n-t'/

o, e -t
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rtillsed/Ly =ute If, therefore, e

the fteurle voesnenses oy vover of diserl dnetlon, Ly whieh tha Two

tynas nof mele nfy ce olestiyulehed, they wlll ce gtrongly adlectad

po r8 to nrolory: the nroprese of courtshin by mutent weles, AIC 80

to whp proorbllity of fertlliestion Ly Hﬂm-l'ﬂ mutrnis.

Equilivriuwn w11l be asteblighed when the chinces of meting: of ¢

mutent mole srea less than those for p non nutent in the retlo(l+k):2.
How powerful a differentisl recetlon on the pert of the

fenéles could Lrlng thls sfuout muet cepend pre:tly on

the nooulrtlon Genalty. It mey be lnferred thwt the mubeEnt pens

io ehlefly welntelned 1n sporse vopulntlons, re frr £s thuene ore
gelf sumhorting, £nd 1l nopraelly belnp sliuineted rwonp the dennep
bopulations.



