
FURTI:[ER EXPEl%IMENTS ON THE INI-IERITANCE 

OF COAT COLOU~ IN NICE. 

BY FLORENCE ~ .  DURIIAN[. 

I~r Report IV of the EvoIution Committee of the !~oyal Society, I 
published a prelimina~ T account of' the results of my breeding expmi- 
ments to determine the inheritance of coat colour in mice. I now 
propose to complete that aceoun~ by giving' the results of my investiga- 
tions into the genetic behaviour of pink-eyed mice with coloured coats 
and also of yellow mice. 

I propose to begin with an account of the pink-eyed mice with 
coloured coats, bat a~ bhe same time to leave the question of ~he 
behaviour of pink-eyed mice with yellow coats until I deal with dark- 
eyed yellow mice, and to confine myself at first to pink-ey.ed mice of 
any coat eolour except yellow. 

The albinos have been dear  with in Report IV. The pink-eyed 
nice with coloured coa~s as stated in Report IV have only apparently 
unpigmented eyes. Examination of sections of the eyes microscopically 
reveals the presence of pigment both in the retina and iris. The 
amount of pigment present is however so IR~le, that it is extremely 
diflleult ~o say of what colour it is. 

There is a correlated absence of pigmen~ in the hairs of these mice, 
so tha~ they are much paler in eolour than any of the corresponding 
varieties of dark-eyed mice. Bu~ th~s absence of pigment in the eyes 
and hair of the pink-eyed mice has a gene~ic significance different 
from that  of the dilution of coat eolour in the dark-eyed mice. For 
in t.he case of the dark-eyed mice, the absence of a factor which effects 
the dense deposition of pigment in the hairs gives rise to what are 
k~own as the dilute forms, and for each eoloured type there is a dilute 
variety. The pale colom's of ~he pink-eyed mice are no~ due to the 
same cause , al~d caneot be explained in ~he same way. For pink- 
eyed mice behave genetically like the colaeentrated and diluted varieties 
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of dark-eyed mice and carry the eondRions of concentration and dilu- 
tion just as they do, and in their colourings the effects of these 
are shown. The pMeness of eolour therefore which accompanies the 
pink eye nmst be due to some oLher cause. TMs statement however 
applies only to those mice in which yellow pigment is absent. For 
it is possible to produce pink-eyed yellow mice with hail" as deeply pig- 
mented as that of dark-eyed yellow mice. These will he dealt with later 
on. Also in the case of the pink-eyed agouti mice, while the black and 
chocolate pigmet~ts are there in very much diminished quantities the 
yellow banding may be as deeply eoloured as in ~.he hair of the ordinary 
agouti. I t  is possible to arrange the pink-eyed mice in classes cor- 
responding to those which have been distinguished among the dark- 
eyed mice. 

Pink-eyed mice which behave genetically like black mice are of a 
pale greyish colour and were named lilacs by Nr Darbishire(6) who 
was the first to breed ~hem and kindly gave me two living specimens. 

In order to distinguish them from other lilac mice, on account of 
their eolour, 1[ have called them "blue lilacs." They breed perfectly 
true mated i~ter se. ~ated with chocolate mice, they never throw any 
other colour but black in P~. 

In the 2~ generation from this mating two new varieties appear 
which I have named "ehdeolate-lilac" and "champagne" ("cafg au gait" 
of Cu6no~) respectively. 

The chocolate-lilaes vary very much in appearance in depth of, 
oolouring, but the colour is always browner than that of the blue lilac 
more resembling" ~hat of the silver fawn. For this reason I called them 
chocolate-lilacs, and I thought at first they were a chocolate variegy of 
the pinbeyed mouse. Bu~ when mated wRh chocolate mice they throw 
a mixture of blacks and chocolates. 

Chocolate-lilacs mated together throw blue lilacs, chocolate-lilacs 
and champagnes. 

The champagne mice, mated with chocolates, throw only chocolates 
and are I believe the pink-eyed variety of chocolate. Nated @ter so, 
they breed perfectly true, I therefore regard the blue lilacs as the 
homozygous pinbeyed variety of ~he dark-eyed black mouse, the 
chocolate-lilac mouse as the heterozygous variety of dark-eyed black 
(throwing chocolate) and the champagne as the homozygous chocolate 
pink-eyed form. 

When the various forms are mated with the dilute forms of da rb  
eyed mice, blues or silver fawns, then in the /F~ generation pink-eyed 
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mice without the factor for concenLrat{on are produced. These when 
mated with blues or silver fawns throw only the dilute varieties, whereas 
pinbeyed mice descended t?:om unions between pink-eyed mice and 
dark-eyed mice of the concentrated form only throw concentrated forms 
whel~ mated with the dilate varieties. There is a great deal of varia- 
tion in the depth of colour of the pink-eyed mice and I think that the 
presence Or absence of the Nctor for concentration accounts lbr this. 
Unfortunately I did not recognize this fact early enough in nay experi- 
menCa ~o be able to give numbers in support of this view. In the case 
of the ehampag'ne mice, however, a different variety which t called 
"silver champagne," arose and always appeared in the ~ genera;don 
from a mating between champagne and silver thwn. These silver 
champagnes ma~ed with dilute forms always gave dilute forms. 

When the chocolate lilac mouse is mated wRh the ordinary wild 
colour or golden agouti mouse, the E~ is always golden agouti. A!! 
possible forms should appear in Fy. Black, chocolat% golden agouti, 
cinnamon agoud, blue lilac, chocolate lilac, champagne, pink-eyed golden 
agouti, pink-eyed cinnamon agouti. 

The pi~k~eyed agoutis, golden and cinnamon, are very much alike in 
appearance. In fae~ 'at first and for some time I took the pink-eyed 
cinnamon agoud to be a p~te or dilute form of the pink-eyed golden 
agouti, and owing to the small amount of pigment present, 1%houghb 
that the pink-eyed golden agouti must be the cinnamon variety. 
However, the genetic behaviour of the two forms when mated with 
chocolate showed their differences. 

The pink~eyed golden agouti gives only golden ag'onti when mated 
with chocolate and the pink-eyed cinnamon agouti gives only cinnamon 
agoutis as a result of mating with choeoIate. 

The small amount of pigment present makes ~he microscopical 
determination very diff~euR. 

Pink-eyed coIoured rniee are recessive to dark-eyed mice and when 
mated inter se never throw the dark-eyed form. 

Taking all the results irrespective of eolonr and classifying only 
according to eye-eoIour, ~hen as a result of mating pink-eyed mice with 
dark-eyed mice in F~ I obtained 

875 dark eye, DE, 303 pink eye, PE, observed 
883"5 29%'5 calculated, 

From rantings between heterozygous DE with P N  
105 DE, 113 t~E, observed 
109 109 calculated. 
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][n the ease of the first mating I made between blue mice and blue 
lilac the numbers yielded in the JT~ generation are peculiar. 

Instead of a ratio of 9 : 3 : ~ as I expected, I got 27 blacks, 17 blues 
and 18 blue lilacs. 

The F~ mice were black and therefore the blue lilacs were carrying 
the determiner for concentration. 

The formula for the blue lilacs may be represented as eDB, where 
e is the absence of dark eye, ~ the faeLor for concentration, B the factor 
for blackness. 

The blue mouse can be represented as EdB, where E is the presence 
of dark Bye, d is the absence of concentration. 

The figures given above may possibly be an indication of spurious 
allelomorphism between ~he factor tbr dark eye and the concentration 
factor. 

The J~ mating would then be EdeD x Ede.t). The results would 
then be a ratio of 2 black to 1 blue to 1 blue lilac, giving calculated 
results of 31 black to 15'5 blue to 15"5 blue lilac. 

I was unable to repea~ the combination owing to either the blues 
used being heterozygous in chocolate or the blue lilacs heterozygous in 
concentration. 

I f  this interpretation be correct, then all ~he blacks should be he~ero- 
zygous and all ~he blues homezygous. Unfortunately I only mated a 
few of the offspring. 6 blues only were mated and 3 of these died 
without young, the remaining 3 were homozygous ; 5 blacks were mated, 
3 died without young, one had only % young and these were all black, 
and the fifth was heterozygous. 

The results of mating chocolate-lilac mice with dark-eyed varieties 
may give rise to various beterozygous forms. 

Thus the F.. generation of a mating between chocolate-lilac and 
blue (giving black _P~) was 

19 black, 2 blue, .5 Blue lilac, 6 chocolate-lilac. 

I f  the mating was EeDdBb x EeDdBB, the caIcuIated numbers 
would be 18 black, 6 blue, ~ blue lilac and 4 chocolate-lilac. 

From a mating of chocolate-lilac and black heterozygous in blue 
giving black -~'~, I got 

10 black, ~ blue, 6 blue lilac and 2 chocolate-lilac. 

I f  the mating were as above between Ee~DdBb x EsDdJ98, there 
should be 12"3 black, 4"3 blue, 2"7 blue lilac and 2"7 chocolate-lilac. 
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Blue ~ilac • chocolc~te, eeDDBB x EEDDbb gives black F~. 

Blue Chocol~e- 
:Elack ChocoLate lilac lih%e Oh~lapagne 

F~.. Observed .., 21 6 O 4 6 

Calculated ,.. 20 "7 6'9 2 '3  ,t '6 9 "3 

Kere no biue lilacs were obtained bu~ an excess of champagnes. 

Blue lilac • chocolate, eeDdB2 x EEDdbb gives blues and blacks. 

silver Blue Chocola,~e- 
/~l~ck Blue OhoeelaLe f~wn lilac lilac Clmmpa.gue 

F~, Observed ,t 3 0 0 I I 0 

Chocolate-lilac x chocolate, eBeb x EbEb gives blacks and chocolates 

F2 f rom blacka 
.Black Choeela~e 

Observed ... 16 7 

OMcula%d ... 14"4 4 '8  

F r o m  black and chocolate 

Observed .., 8 16 0 

Oaleula~ed .., 10"8 10"8 0 

F r o m  chocolate x eho~ols,te 

Observed ... -- 38 -- 

Ooleula~ed ... - -  40"5 -- 

~lue Chocolate- 
lilac lilac Olmmlmgne 

0 3 O 

1 '6 3 "2 1 '8 

0 5 

3 '6  3"6 

16 

13 "5 

B~ue ~i~ac • silver/"aw?z, eeddJgB x EEddbb giving blue F~. 
Silver Blue Chocolate- 

Blue fawn li~c lilac Chatnpegn~ 

Y2. Observed .. 43 19 3 i0 3 

Calcul~ted ... 43"9 14'6 4"9 9'7 4"9 

Choeolctte-lilao x silver fawn,  eeddBb x EEddb[ giving blue F~. 
Silver Blue Oh~col~'~e- 

Blue f~wa lilac lilac elmmpa~m 

F 2, Observed .,. 16 13 6 0 2 

C~,Ieulated .., 20 '7  6"9 2"3 41,6 2 '3  

The champagnes in these last two cases were silver champagnes. 

2itve~" fc~w~ x champacjne giving chocolate ~ ,  

Eel)dbb x EeDdbb. 
Silver 

Oheeok~e fawn Champagne 

F2. Observed .., 5 9 5 

Calculated .,. 6"75 2 '25 3 

These champagnes should have been ol  ~ ~wo sorts, champague and 
silver champagne. 



164 I n h e r i t a n c e  of" Coat  Colour in  Mice  

Silver fa~vn x champagne giving silver f~wn F1, 
Eeddbb • Eeddbb. 

Silver" gilver 
fawn elumlpagne 

F s. Observed ,.. Ii 2 

Calculated ... 9'75 3"25 

Chocolate heterozygous in pin/c-eye x dzocolate-lilac, 

Eebb x eeBb. 
Chocolate- 

Iflack Ohocola~e lilac Champagne 

Observed .., '2 3 2 3 

C~letfl~ted ... 2"5 2'5 2"5 2"5 

2h~e x eha~n2agne giving black F~, 
EeDdBb • EeDdBb. 

Sliver Blue Chocolate- 
Black Blue Chocolate fawn lilac lilac 

F~. Observed ~ 0 2 1 0 l 

Calcula~ecl 3 '5 1 "t7 1"17 "4 "5 I 

Chmnpagne 

1 

"5 

Blue • champagne giving blue a~d black F1, 
EeddBb • EeDdBb. 

Silver Blue Chocolate- 
Black Blue Chocolate fawn lilac lilac Champagne 

F~. Observed 8 10 3 4 4 2 2 

Calcula ted  9 9 3 3 2 4 2 

Blue carrying chocolate • champagne giving blue and chocolate, 

EeddBb x EeDdbb. 
Silver Chocolate- 

Black ~lue Chocolate fawn liIac Champagne 

Observed .., 2 B 4 1 1 0 

Caleulated ... 2"1 2-1 2"1 2"1 1-3 1"3 

Blue heterozygous in pin]c-eye and chocolate x cham2~ag~e, 

EeddBb • eeDdbb. 
Silve-, Chocolate- 

Black ]21ue  Chocolate fawn lilac Champagne 

Observed ... 3 0 5 3 1 1 

Calculated ,.. 1"6 1"6 1"6 i'6 3 @ 3 '2 

Blues carrying pin[c-eye mated gog'ether, 

EeddBB x EeddBB. 
~lue Blue lila~ 

Observed ... 19 6 

Calculated ... 18"75 6 '25 
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Golden agouti x chocotate-litas gives golden agouti F~, 
Gy]3bEe x GyBbEe. 

2ink-eyed 
Oolrie~ Cinnamon Pink-eyed cinnan~on :glue Chocolate- 
~gou~i agouti Black Chocolate agouii ugouM lilac lilac 

No. Observed  83 8 3.1. 2 ~8 7 0 1 I  
C~lculMed 72"9 24.'3 24"3 8"1 24"3 8"1 2 ' 7  5 ' 4  

Golden ayouti x pink-eyed ago ati gives golden agou~i _~. 
goiden agou~i Pink-eyed agouM 

F~. Obse rved  ,., 32 17 

Calcu l a t ed  ... 36"75 12"25 

G. 

Chumpagne 

4 

2"7 

Uinr~amo~ agouti mated with chocolate-lilae giving cinnamon agou~i 

Cinnamon J~ink-eyed 
agou~i Chocolate Cinn0,mon ~geu~i Champagne 

/a,~, Observed  ... 14 4 -3 1 

Oalclda~ed ...  12-3 4 '1  4"1 1"4 

.Agouti heterozygous in pin/~-eyed acdou~i x 2ink-eyed ayo~tti. 
i g o u t i  /~ink-eyed el  curl 

Obse rved  ... 11 8 

Ca l eu l a t ed  ... 9 ' 5  9 ' 5  

Ayouti heterozygous ir~ pink-eye c~nd chocolate x pink-eyed agouti 
heterozygous in ehosolate. 

Pink eyed 
Cinnamon Pink-eyed cinnamon Blue ehocela~e- 

Agouti agoati Black Chocol~e agou~i ~gou~i lilac lilac Champagne 

Observed  7 0 2 1 10 0 0 ! 0 

0~ l cu l a t ed  5"85 i @5 1"95 "65 5"85 1"95 "65 i ' 3  '65  

Ayo~ti heterozyyous in pink-eye a~d chocolate x b~qck ditto. 
Pink-eyed 

Cinnamon Pink-eyed cinnamon Blue ChocMa~e- 
Agou~i agouti Black Chocolate agou~i ~gout~ lilac lilac Champagne 

Observed  6 1 i 0  3 0 6 0 2 4 

Oaloula ted  9 3 9 3 3 1 1 2 t 

Pink-eyed agouti x pink-eyed ayouti. From this mating I obtained 
Pink-eyed Pink-eyed Choeola~e- 

~gon~i cinnamon agou~i lilac 

37 4 8 

There were no blue lilacs and no champagnes. The explanation of 
this may be that the pink-eyed agoutis were no~ all carrying the same 
characters. 

Another case I eanno~ explain is the following : 
An albino heterozygous in E was tamed with a yellow carrying 

agou~i. From the agoutis F~ of this union I obtained 

17 agou~i, 5 black, t chocolate-lilac, t champagne and 8 albinos. 
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There were no chocolates, no cinnamon agoutis, no pink~eyed agoutis 
of either sort, and no blue Iilaes. 

I have tried other rantings of various sorts bug the nmnbers yielded 
are too small to be worth quoting. 

7e{{mu Mi~e. 

The genetic behaviom" of yellow mice differs ill variolls particulars 
from that of other m~ee; and there is at present no very satisfaebory 
explanation possible to account for this. 

" I-lagedoorn(1) is the only one mnong many breeders of yellow mice 
whose experiences are not in accordance with my own. ~ut fl:om h'is 
accoun~ of his experiment% it is clear tha~ he was using a different 
type of yellow mouse from that employed by therest  6f us. 

The type, which I and other breeders have {ised, must he regarded 
as a heterozygous dominant, For it never breeds {rue, no homo- 
zygous form has yet been obtained; and when mated with mice of 
other co]ours than yellow, some of the  offspring are aiways yeltow. 
I-Iaged0orn's mouse was a recessive and"did breed true. Mis experi- 
raents are of interest as showing that another type of ye]iow mouse 
exists, bug his results need not be considered %rther here. 

I made 185 .rantings in all be[ween yellows bred in eve W kind of 
way, but every one of these yellows proved to be heterozygous. 

As a result of 127 rantings between yellows I obtained 4t8 yellows 
and 2,32 other co, ours. I purposely excluded from the list all makings 
from which sables and albinos were obtained, so as to count only the 
.pure yellow forms. Albinos can carry the yellow determiner, and the 
sable mouse, which is perhaps only a variant of the  yellow, presen>s so 
many peculiarities as I shaIl show later o~s that for ~he present;pnrpdse 
I pi'eferred to exclude it. 

As a result of t0~ rantings .between yellows and other colours I 
have obtained 297 yellows and 336 other eolours. 

The problem created by the absence of pure yellows has been dis- 
cussed by Cugnot(2), Castle(5), Wilson, Morgan. and others. There are 
two possibilities: (1) that in fertilizatlon the zygotes, yellow xyellow, i~re 
never formed; (2) that these zygotes are formed but perish. I f  they 
are not formed we ihould expec~ the ratio of yellow go non-yelI0w to 
gppr0ximate in /~a to 3 : 1, because the number of spermatozoa is 
indefinitely large; if on the other hand such zygotes are formed and 
pm'ish~ the F=ratio should be 2 : t. 
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The _r taumbers obtMned are as Follows : 
Yellow i#omycllow 

Cu6no~ (2) . . . . . .  263 100 

Castle (5} . . . . . .  800 435 

N:y own . . . . . .  448 232 

151.]. 767 

Expec ta t ion  M 2 : 1 2518"6 759"3 

Expec ta t ion  a~ 3 : i 1708"5 569"5 

From these figures there can I think be no longer auy serious doubt 
tha~ the pure yellow zygotes are actuallyformed in fertilization, but ~hat 
for some unknown cause they are unable to develop. The case becomes 
therefore exactly comparable with that observed by Baur(7) tbr the 
vc~rietc~tes ~'~'rec~e, which form albino embryos incapable of existence. 

I t  has been argued that i.f this representation is correct the average 
numbers per Iitter should be less tbr ~he ma~ing yellow x yellow than 
for yellow mated with some other eolour, and Cugnot and Castle record 
a difference of tMs kind, giving the following averages: 

Yellow x Yellow ~deIl~w X Non-yellow 
Cu6no~ . . . . . .  3 '38  3 '74  

Castle . . . . . .  4 '71 5"57 

From my experience I incline to doubt whether much importance 
can be attached to differences of ~his order. 

The foliowing averages have been compiled fi'om an ample series, 
75 l~tters being the lowest included. 

yellow x yellow 
yellow x other colour 
black x bla& 
Mack x o~her colour (not yeliew) 
chocolate x chocolate 
chocolate x other eolour (not yellow) 
agouti x agouti 
agouti x other eolour (not yellow) 
Mbinos x other eolour (nob yellow) 

3'90 young 
3'97 ,, 
4"60 ,, 
3"99 ,, 
3'96 ,, 
3"93 ,, 
3"~7 ,, 
3'32 ,, 
4"27 ,, 

I have not mated albinos together often enough to make it worth 
while to compare the results of ma~ing albino x albino with the other  
figures. 

Only mice which lived long enough to have their co[ours determined 
are included i~ these averages, but Castle's figures evidently are based 
on the numbers actually born. I~. is clear nevertheless ~hab large 
differences exist where no special disturbance, analogo~ls to that we are 
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considering, is to be suspected, and I doubt whether the observations 
can be used either for or against the conclusion that the ratio of yellow 
to non-yellow in F~ is 2 : 1. 

The non-viability of pure yellows %ises an import~mt physiologieM 
question, but we have uo indication as to what may be its cause. It 
should be remembered thaL the mortality may, for aughL we yet  know, 
occur at any age between ferLilization and m~turity. 

In the repor~ to the Evolution CommitLee(3), I have already stated, 
that the pigments of the eye of Lhe yellow mouse may be black or 
chocolate but never yellow. If  the yellow mouse throws chocolate 
young but never black the eye wiI1 be tbund to be pigmented wi~h 
chocolate, often chocolate pigmen~ will also be found in the hMrs of hhis 
animal. 

A yetlow mouse which throws black young will have black pigment 
in the eyes and some black pigment will always be found in the hMr. I 
have never found black pigmen.t in the hair of a mouse with chocolate 
only in the eyes. 

I have examined several hundred yellow mice and never found an 
exception to this statement. 

The hair and the eyes are a key to the genetic behaviour; or one 
may equally well say the gene~ic behaviour is the key ~o the pigments 
of the hair and eyes of the yellow mouse. Both black and chocolate 
pigments witl be found in the eyes of the yellow mouse with agouti 
determiner. 

Yellow mice are subject to an abnormal development of fat in their 
tissues. All the fat depgts become loaded to an extraordinary degree. 
This development of fat renders ~hem unable to breed. I t  is a well- 
known fact to the breeders of Fancy mice. 

The question of diluti0n is also a difficulty in yellow mice. Yellow 
mice vary very much ia their relenting. Some are very deep yellow, 
some much paler, some are deeply colonred dorsally and very light 
underneath, pale almost to whiteness. I do not moan piebald, but the 
co[our fades off gradually to a very pale cream. The resul~ is tha~ it is 
very difllcUlt and often impossible to decide whether a mouse belongs 
to the dilute variety or not. Of course many mice are so pale all 
over, one would not hesitate to class them as dilute yello~s, that is 
creams. But~ t)here is a very large section whose classification can only 
be determined by their genetic behaviour. To illustrate the di~ienlty 
[ will mention bhe case of two m~ce which I bred ~ogether and classed 
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5ourn. of Gem 

as creams and they threw chocolates. If they had been real creams 
they should have thrown silver fawns. Another cream mouse which I 
had grew a.chocolate streak, late in life, down its back, a reversal of tbe 
ordinary proeedm-e. 

When yellows are bred witt~ pink-eyed mice, pink-eyed yellows will 
appeal" in .F,~ as deeply coloured as tile original yel[ow mouse which was 
grand-parent. As s~ated bef'ore the yellow bar of the pink-eyed agotttf 
mouse is so deeply eoloured and so brighL that the inexperienced observer 
would put them in the yellow class. I believe that the so-e+dted pink- 
eyed yei[ow mice of Plate's (4) classification must be really pink-eyed 
agoutis, either golden or cinnamon. 

The pink-eyed yellow mice when produced behave exactly like the 
dark-eyed yellows. I have never succeeded in obtaining a homozygous 
pink-eyed yellow and when mated together they do t~ot throw .3 yellows 
to 1 other eolour; mated with any other eolour they always throw some 
yellows. The dark eye is dominant to the pink eye, bu[ the yellow 
colour behaves independently of the eye colour when pinbeyed yeEow 
is mated with dark-eyed any other eolour. 

Pink-eyed yellows mated together throw pink-eyed yellows, Blue 
ii!aes, choeolate~Iitacs and champagnes according to their genetic eon- 
st.itution. 

From the marinas of pink-eyed yellows t have obtained the follow- 
ing results, 

17 marinas P E g  x P E Y  gave 57 PEY,  '-~5 P N  other eolonr. 
19 marinas PE1 z x P R  other eoiour gave 32 PNY,  :3.3 P E  other 

eolour. 

Before proceeding to give the tables of the results of the various 
marinas I have carried out, i must now refer ~o ~wo cases in which 
I obtained yellow mice by breeding together other varieties than yellow. 
In each ease the mice had pink-eyed ancestry. 

Oc~ae f. This mouse was not strictly speaking a yellow mouse. I 
could not class it as an agouti simply or as a sable. It  was very yellow 
in eolour, with the agouti barring on the dorsaI surface and a yellow 
belly. It  resembled a very yelIow agouti With a yellow belly. 

Its ancestry is shown by the followi~g scheme : 
Pink-eyed chocolat~e-lLtae Yellow ~hrowing ~gou~is 

1188 x 1~150 
s  

1667~ x 
i 

i ~ ] 
3 agoutis 1 blme 1 pink-eyed I yellow 

ehamlJag-ae agm~i  
1825 

12 
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Both 1667 c~ and i555 ~ were agoutis and not to be dis6inguished 
in any way externally fl'om any ordinary agoubi. 

I mated the yellow agouti mouse (i8~5 o s) with 6 does, but unfor- 
tunately the rantings were not all successthl. Wi~h a chocolate' $ 
there were 20 young (not one of which was agouti), 1 yellow, 4 bisons, 
7 sables, 1 chocolate yellow belly, 3 chocolates, 3 albinos, 1 chocolate- 
lilac. 

]~'][ated with a yellow mouse carrying chocolate he gave 2 yellows, 
sables, 3 blacks and 1 chocolate. 

I tried him four times with ag'outi mice but in each. ease there was 
no result. I had hoped by such rantings ~o obtain agoutis which would 
throw yellows or sables. 

None of the offspring mated together produced any agoutis. 

Case i f .  k. champagne $ was mated with an agouti o ~. In ~he 
first generation there were 

1 agonG 4 cinnamon agouG 1 chocolate. 

The agouti which was a o s was mated with the only $ a cinnamon 
agouti, and ~here resulted 

1 sooty yellow, 2 shyer cinnamon agouti and 1 black. 

Unfortunately death carried off ~he yellow before she could be 
mated. Subsequeng litters of the parents did not contain any yellows. 

In the subjoined tables the calculations are made on a 2 to 1 basis 
instead of the ordinary 3 to 1, adopting the conclusion indicated above. 

TABLE OF RESULTS, 

Dcvr~-eyed Ye, glows. 

Yellows carrying chocelMe mated together : 

YeUow Ohoaolate 
186 68 observed 

136 68 calctfla~ed 

Yellows c~rrying chocolate • chocolate : 

Yellow ehecola4e 

66 46 observed 

56 g6 calculated 

Yellows ca~'rying black and chocola~e tamed together : 

Yellow Black Ohocola~e 

65 85 9 observed 
7~ 27 9 c~lcu[ated 
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Yellows carrying black and chocolate x chocolate : 

Yet~w Black 
23 i i  
~I,~ 10'7 

Yellows c~rrying bla~k x choeo]ste: 

Yeflow 

6 
12 

Chooolage 
9 observed 

10"7 oMculs~ed 

Black 

18 observed 

12 calculated 

Yellows carrying black and chocolate x black he~erozygoas in chocolate : 

Yellow 

25 
80 

Yellows carrying black x bhmk : 

YelIow 

~9 
26'5 

~laek ChocolAte 
17 18 observed 

15 15 ealeul~e4 

Black 
g4 observed 

26"5  calculated 
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Yellows he~erozygoua in black, chocolate end albino ma~ed ~oge~he• : 

Yellow Bla~k Ohocola~o AIMno 

59 27 5 80 observed 

45"3 34 ll '~l 30'4 ~eMeulated 

Albinos he~erozygous in yellow and chocolate x chocolate he~erozygous in Mbino : 

Y~llow Ohocolate A!bin~ 

12 5 7 observed 

8 4 1~ e~lcula~e4 

In ~he following gables the yellows are not separated into yellows 
and creams on aeeouut of ~he diOieu/~y stated above of distinguishing 
hegween them. 

Yellows he~erozygous in ohocola~;e and silver fawn mM, ed ~oge~her - 

Yellow and Cream Olmcoh~e Sliver fawn 
? 5 observed 

Ii "2 4 "2 1 "4 eMeuta~ed 

YelIows he~erozygous in chocolate and silver fawn x silver fawn : 

Yellow and Cream Chocolate SLiver fawn 
33 Ii 13 observed 

29'0 14"5 14"5 calculated 

Yellows he~erezygous in chocolate ~nd silver fawn • chocolate heterozygous in silver 

fawn: 
Yellow Chocolate ~itver ~awn 

13 i0 9 observed 
16 12 4 calculated 

Yellow he~erozygous in black and Mbino x Mbino he~erozygous in yellow and black : 

geltow Black Mbino 
5 2 7 observed 

4'6 @'3 6'9 ~Mcul~ed 
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YeEow x Ayouti  gives YeEow and Agouti.  

Fz yellow x ff~ yellow : 

~ yellow x -'~1 a gou~i : 

YelIcw Agout[ 
80 39 observed 
61'2 ~0"6 calculated 

Yellow Agnu~i 
88 ~2 

35 85 

Yeltowhe~erozygous in agou~i x chocolate: 

YeHow Ageu~i 

observed 
e~leala~ed 

19 19 observed 
19 19 e~leula~s4 

Yellow heterozygons in ~gouti x black : 

"follow Agou~i 
ii 18 observed 

14"5. 14'$ calculated 

YdIow x Choedc~e-Lilc~c gives Yd low ~nY Black. 

F I yellow x/v 1 yellow: 

Dark.eyed Pink eyed Blue Ohccola~e- 
yellow Black Chocolate yellow lilac lilac Champagne 
46 12 3 24 0 I 9 observed 

48 18 6 16 9 '& 2 e~,leuI~,~ed 

H e r e  t~here w a s  a n  e x c e s s  o f  c h a m p a g n e s ,  n o  b l u e  l i l a c s  a n d  o n l y  o n e  

c h o c o I ~ t e - l i l a e .  

FzyeHow• black:  

Dark-eyed 
yellow Black 

26 90 
~8'8 21"6 

Pink-eyed Blue Chocolate- 
Chocolate yellow lilac lila.o Ch~az~pagne 

2 ii 0 15 3 observed 
7"2 9"6 2"4 4"8 2'4 eMeulaSed 

H e r e  ~ h e r e  w a s  a n  e x c e s s  o f  c h o c o l a t e - l i l a e s ,  n o  b l u e  l i l acs .  

Dark-eyed yellow heterozygous in pfllk-eye x pink-eyed yellow : 

Dark-eyed Pink-eyed I~lue Chocolate- 
yellow ]Black Chocolate yellow lilac l~lae Champagne 

34 5 5 ~7 0 2 7 observed 
26"4 9'9 3"3 ~6"4 3"3 6'6 3"3 calculated 

F t .X F 1 , 

YeEow x .Pink-eyed d.yo~'~ .qlves YsEows. 

Dark-eyed Piuk-eyed Pink-eyed 
$el[ow Agou~i yellow agou~i 
26 17 ii 5 

28"8 14'4 9"6 4"8 

observed 
e~lcuI~ed 
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Dark-eyed yellow he~erozygous in chocolate and pink~eye : 

Dark-eyed Pink-eyed 
yellow Chocolate yellow Champagne 

I I 9 i i observed 
9"0 4"8 4'8 9'4 calculated 

Da~k.eyed ye]low he%erozygous in ehocola%e and pink.eye x chocolate he~erozygoas in 
pink-eye : 

:l)ark~eyed Pink-eyed 
yellow Ohocolate  y e l l o w  Champagne 

8 7 l 6 observed 
8'4 8"i 2"8 2"8 calculated 

Yellow he~erozygous in pink-eye x blue lilac : 

I)ark~eyed Pink~eyed Blue Chocolate- 
yellow ]~taek Chocolate yellow lilac l i lac Champagne 

2 0 2 2 1 2 0 observed 

Yellow he~erozygous in pink-eye x ehocola~e-iilac : 

Dark-eyed Pink-eyed ]3lue Chocolate- 
yellow . I~laelr Chocolate yellow lilac liluc Ohampagne 

~[ 2 4 9 0 0 2 observed 

Yellow he~erozygous in pink-eye and ehoeolMe x champagne : 

Dark-eyed Pink-eyed 
yellow Chocolate y e l l o w  Champagne 

i 4 3 9 observed 

Here there is an excess of pink-eye. 

Pink-eyed yellow x pink-eyed yellow heterozygous in black and chocolate : 

Pink-eyed Bl~e Chocolate- 
yel]ow lilac l i l ac  Champagne 

9-5 3 15 I observed 
28 8 3 "6 7"9 3"6 calculated 

Here there is an excess of chocolate-lilac possibly due ~o the fact 
that  some of the yellows were heterozygous in blue lilac only and 
others in chocolate only, and ~hose mated together would give chocolate 
lilacs only, no blues and no champagnes, 

Pink-eyed yellow x pink-eyed yellow he~erozygous in ehocola[e only : 

Pink-eyed yel low Champagne 
18 12 observed 
20 10 ea!eu]a$ed 

Pinbeyed yellow x pink-eyed agou~i : 

Pink-eyed yellow Pink-eyed agouti 

15 7 observed 
3.1 11 calculated 

Pink-eyed yellow he~erozygous in pink-eyed agonti : 

Pink-eyed yellow Pink~eyec! agou~i 

12 8 observed 
13-2 6"6 caleulMed 

1 2 - 3  
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Piak-eyed  yel low x chocola te- l i lac  : 

Pink-eyed Blue Chocolate- 
yatlo~v lilac Iila= 

8 ~ 8 

i0"4 2'6 5'2 

Pink-eyed yel~ow x champagne  : 

Pink-eyed. Ohoeoh~e~ 
yellow Iil~c 

7 4 
9"0 4".5 

7}~he~ritanee of  Coat Colo't~r i~ Mice 

Oh~p-1}~gne 
3 obse~vecl 
2"6 ca lcu la t ed  

Ohampagne 

7 observed 
4"5 ca lcu la ted  

Sc~bge t?f.i~e. 

Among the yellow mice I used for my experiments were some 
individuals, which produced sables when mated with blacks or choco- 
lates. As these appeared very early in my experiment% I at first 
concluded that sables would aIways result from such marinas, Subse- 
quent investigation however showed that  the power to produce sables 
waslimited only to certain mice and that it was a hereditary quality. 
At present I am unable to offer a scheme which correctly represents the 
relation of sables to the other coiours. 

Sable mlce are well known to the Fancy. They differ from yellow 
mice in having a dark black or brown at.reek, down the middte dorsal 
region while the rest of the mouse is yellow. The streak may be very 
narrow, when the mouse is said to be a light sable, or very broad when 
the mouse is a dark sable. _Ks a general rule, the hairs in ~his dark 
streak show an agouti pattern, being black or chocolate barred with 
yel!ow. But this does not mean that  the mouse is carrying agouti 
degerminer. But it is possible to produce sables in wh ich the  barring 
of the dorsal hairs is absent, arid at various times I have had black, 
blue, chocolate and silver fawn mice which differ only from the ordinary 
ibrms by having yellow bellies, and which from their genetic behaviour 
must be classed with the sables. They always moulted subsequently 
into ordinary sables. 

The appearance of the sable mouse varies very much according ~o 
age. During the first few months the marking is very definite, bug as 
age comes on the sable appearance is lost, so that a mouse, which was 
a very good specimen at ~hree mbn~hs may be hardly distinguishable 
from an ordinary yellow mouse at 18 months old. The amount of 
yellow in its colouring increases with the stmcessive moults. 

Sables are not ~o be confused with sooay yellow mice, which result 
from mating ordinary yellows wigh blaoks o1" choeolates. The soo~y 
yellow is a dirty colour eli over and never shows a definite pattern. 
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I have never bred a homozygous sable mouse. Bred together, 
sabIes may throw sables, yello~vs, blacks, chocolates, and also agouti, if 
they are carrying d~e agouti determiner. 

Yellows carryit~g the sable determiner mated together will throw 
sables, and sables mated together may threw yellows. By mating 
eogether yellows carrying' sable t have obtained 

1.1.1 yello~vs, 38 sables, and 69 other cotoured mice. 

By mating yellows carrying sable wid~ other eoloured mice, act 
yeltows, I have obtained 

78 yellows, 55 sables, and 80 other coloured mice. 

Mating together sables, I have obtained 

161 sables, 43 yellows, and 149 other coloured mice. 

Nating sables with caller eoburs, not, yetlow, I have obtained 

9.3 sabies, @0 yellows, a~d 174 other eoloured mice. 

Examination of the records suggests, that bhere is more than one 
sort of sable mouse, aud ~hat i~ is possible ~o produce sables which 
never throw yellows a~ all 

Thus I had as a result of 5 madngs between blue sables, 9-,9 blue 
sables, and ~3 blue mice, and no yellows a~ aI1. 

madngs between blue sables and dark sables gave 

16 sables and 8 other eolours (no yellows). 

7 makings between blue sables and blue gave 

~0 blue sabbs and i9 Blues. 

On examination of the results produced by ma~ing sables together, 
I find ~hat the rantings in which yellows were produced, the offspring 
consist of 62 sables, ~8 yellows and 6~ other eolours, while ~he offspring 
of the madngs in which no yellows were produced, consist of 99 sables 
and 78 other eolours, suggesting a 9 to 7 ratio. 

The rantings of sable x other colour show that the families ia 
which yellow appeared consisted of 

~8 sables, 90 yellows, and t07 ot.ber eolours, 

in the remaining families there were 45 s~bles and 67 other eolours. 
Natings between sables and yellows,wi~hout the sable determiner 

give 
2:3 yellows and 18 other coloured mice, no sables. 

i~Iatlngs Between yelbws earryit N sables wi~h saBies give 

14 yellows, 28 sables and 17 other eoloured mice. 



176 f~he~'itc~nce of Coat Colout i~ l]fice 

These results suggest that sable is recessive to yellow. But at the 
same time it seems extraordina~ T that some of the sables should be 
able in their gum to throw yellows, and at present no adequate 
explanation is forthcoming, The fact that there is probably more than 
one kind of sable may supply the basis for explanation, but the questioa 
ought to be more NlIy worked out. 

Sables, like yellow mice, st:ow a tendency to become abnormally Nt. 
Besides obtaining ordinary sable mice, another form appeared un- 

expectedly in my experiments. These I called reversed sables, because 
in them the agouti pattern was reversed. The Base of the he~irs was 
yellow and the barring was black or ehoeolate. 

This marking was only apparent in the young mouse; after about 
6 months these mice moulted completely yellow, but it was a very con- 
spicuous feature in early life. 

I twice obtained mice which were agouti all over with the pattern 
reversed. They behaved exaetly like sables and never threw any 
agouti young. 

~Ia~ings Between sables in which the reversed s~bles appeared gave 

r sables, 2i reversed sables, 19 yellows, 4~1 other colours. 

Natings between sables at:d other eolours, not yellow, in which 
reversed sables appeared, 

12 sables, 12 reversed sables, 9 yellows, and 29 other eotours. 

The reversed sables are recessive to the other sable, mated together 
t, hey produced reversed sables and other eotours but never ordinary 
sables, and mated with ordinary sables did not produce reversed sables. 

Sables which could throw reversed sables when mated with reversed 
sables, gave 

10 sables, 8 reversed sables, 5 yellows, and 18 other eoloured mice. 

Owing to the great variation which obtains amongsfi sables, it has 
not been possible to classify them very satisfactorily. 

~atings between dark sables (broad dorsal streak) x light sables 
(narrow dorsal streak) gave 

8 dark sables, 3 light sables, 10 other eolour. 

Dark sable by yellow gave 

10 dark sable, 5 light sable, 8 yellow, 8 ether eolour. 

Sable x agouti gave 

7 sable, 7 yellow, 17 agouti. 
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Sable x he~erozygous agoubi gave 

29 sable, 26 yellow, 15 agoud, 23 black, 4 chocolaLe. 

F~ sables from sable x agouti gave 

17 sable, 8 yellow, 5 agouti, ~ bIack, 2 cboeolage. 

Yellow carrying sable x yellow carrying agouti 

6 sable, 1.4, yellow, 7 agouti. 

1.77 

Ayout{ Mica 

I have made some fnrther rnatings between agoutis o~ account of 
the suggestion made by Cu6not('?,) that a chocolate mouse was to be 
regarded as ' the dilute form of black. He made this sugg'es~ion in order 
to account for the resutts of breeding agou~i by chocolate. 

I ~herefbre n:a~ed ag'ou~i wi~h blue (dilute black). 

/~'~ was all ~g'ou~L 
F~ Nave 30 ag., 13 diL ag,, 10 blaclr 4." Blue, 

32 I0"7 10"7 3'6 caleuta~ed. 

These dilute agoutis are well known to ~he Fancy as Silver Brown, 
though a be~ter name would be silver agouti. According ~o Cu6not 
the cinnamon agouti would be the dilute form, and nob the silver 
browns. 

I f  cinnamon agouti is mated with silver fawn (dilute chocolate) the 
F~ is cinnamon agouti. 

F~ 89 c. ag., 10 dfl. e. ag., 9 ehoeo., 4o silver-Nwn, 
3@8, 11"6, 11"6, 3"9 calculated, 

so tha~ in bo~h oases of golden ag'outi and cinnamon agoubi i~ is possible 
to produce a diluted form. 

O~her rantings are:  agou~i x silver brown gives agon~i Y~: 
Agou~i SLiver b,.'own 

F.o 45 16 observed 
45-75 16'25 e~icula~ed 

Silver cinnamon x silver fawn gives silver cinnamon : 
Silver cinnamon agou~i Silver fawn 

~+. 25 I0 observed 
26"25 8"75 cMeul~/;ed 

Agou~i x cinnamon agouti gives agouti ~ : 
.&gol~ t.i Cinnamon agou~i 

F~ 9 4 observecl 

9"75 8"25 oMculMed 
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This evidence is perfectly consistent with ~he scheme which I 

previously published(:~) expressing the relations of' black, chocolate, 
blne, silver fawn, ~,o each other, and shows conclusively thg~t Ou6nor 
representation of chocolate as a dilution form of black is incorrect. 

Finally I wish to record the result of mating agoufis together 
heterozygous in black. The results should yield a ratio of 3 to 1, but  
my numbers are not in accordance with Lhis ratio. 

I obtained 76 agouti, .37 blacks. 
The agoutis which result fi-om mating agouti with black are much 

darker than Lhe ordinary agouti and very often there is a markedly 
dark streak down the middle of Lhe back. 

The expenses of these experiments were partially defrayed by a 
gr~nt from the Royal Society. 
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