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My dear Professor Fisher,

Thank you very muich for your most kind end moet helpful latter
of the twentieth of December. If I may, I shall impose & bit further on your
time by attempting a very partisl answer to some of the questions thet you
relee:. Unfortunmately, the mnewers muet be incomplete indeed, for such dntm 88
I have that are appropriate are far from complete, but I hope that they may be
suggestive., I am sttempting et present to emplify them.

Firat with reepect to your commenmt concerning the distribution of
apigemic sax-linked dominants in wild populations, emd the stetemsnt of Winge
that such sex-linked fectors occur predominently in the Y-chromcsome. I have
also been much impressed with this statement and 1ts implicaticome, and felt
i1t importent to check it further. My own lmpreseion egreed with the stetement
of Wings, but I have just this last year completed & series of breeding testa
with some vwild individuals, tested egeinst some etocks originelly cbtained from
Wings, which seem to ms, if T interpret them correctly, t indicate quite other-
wise, mioch to my surpries. These teste, I should empheasize, were preliminary,
and they are incomplsts and imperfect in a number of weys. The progemies ex-
emined were much smaller then I could wish. Also, e final cross to distinguish
between certain situations in which 1t eppeared either thet homologous sex=-
linked factors occourred in both the X end the ¥ of the coriginel mels; or that
guch factors wvers sutosomal dominents, was not made Iin the cases where this
confusion arose., I plan such crosses, of courss, in the immedimte future, end
elso to expend the number of tests emd the populsticms countad.

If I may do so, however, I em enclosing & copy of thie unpublished
deta, imperfect snd incomplste though 1t be, becsuse 1t does seem to me sug-
geative In respect of the percentage of sex-linked fectors vhich are normelly
Y=-linked 4in wild Leblates popnlations. I guestion whether we can properly con-
glder that they predcminste, unless I have entirely misresd the resulte.

Socond, with reapect to your very interesting question of what
the stresms of the Northarn Range in Trinided would lodk like if mapped for the
ooourrence of different members of the sex-limited end sex-linked color series.
Thie I shall snswer in en evepn more restricted wey, because of the multiplieity
of patterns and my ignorance of the mode of inheritance of the grest majority
of them. This much can be said, however. In all the streams which we have so
far examined, with one exception, e mixture of seversl different Y-bearing, eand,
if T em correct, alsc of X-bearing andfor autoscmsl dominsnts is to be found
in a1l parts of the stresm, provided that fairly small intervels of distence
(half n mils or less) ere used. Within these intervels, one does not encocunter



the sltustion that, in pessing slong the stresam, ons common dominent 18
replaced by another. For greater distances, I can only ssy that the fregquency
of the single factor which we have been eble to study at all eritically in
thia respect so far (Maculstus) mey very, but I cemmot ssy mich yet na to the
significence of this variation. I have never found evidence for the existence
of a common universsl recssaive.

From river to river, the feguency of some of the patterns varlss
greatly, patterns vhich are present im fairly high frequency in one river
being somstimss apparently totelly ebment 4n enother. The pattern of & random
distribution of many color feectors through ell parta of the sector of a single
river (say of half-mils lsngth) however, is charscteristic in all ceses, except
for one striking exception. This is the Arima River, s tributery of the Ceronil
ebout midway of the Ieland. Here the populetion, over aix miles of river
sourse which we have examined fairly cerefully, is remarksbly uniform. The
variety of petterns is limited and rather cometent--sc much 80 that fish from
thie river can be remdily distinguiehed from those of the more westerly courses,
examined. There im mome indication that the neerer one gete to the hesdwaters
of this streem the mors limited the number of patierns beccmes, and that the
populations ere richest in patiterns neareat to the point of junction of the
Arima with ite cutlet streem, the Caroni, but the date are not yet good enough
to mesert this positively. It wes interesting to me t0 notice that, 1f T
interpret the date enclossd sorrectly, populations from the Arima may show
& rather high frequency of non-Y-linked factors relatlve to the other etreams
examinsd--tut the numbers are low, and much further work is meedad.

I mey add that I hed tentatively plannsd to use two sex-Llinked
dominente ss "markers" in studying the retes of propagation and diapersal of
gingls genss egainst these mixed beckgrounds in individual rivers. Both seem
wall suited for this work im e number of weys. The firet is Winge's gene

tus, which 18 so clossly Y-linked thet Winge has reported zero cross-
over velus smong several thousand fish exsmined, and we bave not cbeerved a
crosaover in sixtesn years of work with the stock. The second is Winge's
Flavus, which ia sn X-linked dominent having the unique virtue, smong eex-
linked genss, of being manifest in the maturs female pnd in half-grown young
fish as well as in the meturs male, though greatly helghtened In expresalon
in the latter. Both genes control phenotypically comsplcuous and easlly
recognized color petterns, readily detscted emong collected stream fish either
fresh or preserved. Further, Flavus does not appear to oceur in the Wild
Lsbigtes porulaticns of Trinided, and Maculatus, though present in e few
atresma, is almost certainly known to be gbsent from the Arime River, and has
never been found in streama sast of that watercourse.

T am efraid thet these are unsatisfactory answera to your gueations,
end they are very incomplets. They seem to me somewhat indicative, however,



end T hopa to have mors axtenaive genatis tests bafore too long. If you
ahould be interested, end if T may do so, I should 1ike to ecqualnt you
with thess results as they come in, and would be more than appreciative of
eny comments you might wish to make can the present data.
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Professor R. A. Fisher, 8¢.D., F.R.8.
Department of Gepetices, Universeity of Cambridge
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P.A8, If I may, I will add & word concerning the apperent function of the
epigamic mals sex—limited color factors in Lebletes. We have recently
completed a series of competliive mating tests within lsbistss and
batween Lebistes end 1ts sympatric specios Foecilila vivl mnd

Misroposcilia (now in press for Evolutlom) whic ve suggested
to ms quits at that in Lebistsa the female im very largely a

passive agent in fertilizatliom, and that the savolutlon of the mals
coler ayetems i1 likely to heve been very largely on the basis of

competitive mals repulsion rather than of competitive male cholice

among females.



