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I. The ,~'tudy q/' the Foot in the Li~d~zg Subject. 

TI-~E ibllowing research was undertaken in the hope of discovering 
the method of inheritance of two types of feet which were known to 
occur commonly in England. As mighl~ be expected, however, l~he work 
branched off inl~o a study of t~he anatomy of the fooI~, and inI~o an 
enquiry into the percentages of these l~ypes of feet~ in l~he populal~ion. 

An examination of l~he living feel~ of adull~s and of children, soon 
showed the oxisl~ence of three l~ypes, of which two only are common. 
These types are represenl~ed diagrammal~ically i n  Fig. 1, and photos of 
three of l~he types are shown in Plaice XIX. 

These I~ypes arc : 

1. (Figs. 1 and 2, i) in which the firsl~ or great toe projects beyond 
all the ciphers, so l~hal~ l~he oul~line of l~he l~oes is a comparatively straight 
line. This type will be referred I~o ~s L (long great l~oe). Park 
Harrison (1885) sl~ated as a result of ex~mining only 120 persons, that 
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Fig. '2.. Toe-tracings made by method described on page 255. Photos of 
~he~e feet are found on PhtLe NIX gad lladiographs on Plates XX and XXI. 
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the L type was the commonest and his results are confirmed by my 
examination of over 2000 persons. Pfitzner (1901 et seq.) and Weissen- 
berg (1895) found this the e0mmonest type in Germany. 

2. (Figs. 1 and 2, II) in which the second toe protrudes not only 
beyond the 3rd, 4th and 5th toes, but  also beyond the first. Hence the 
outline in this ease is an are. This type of foot will be called S (short 
great toe). I t  is much less common than the L type;  but, in spite of 
this, it occurs constantly in ancient and modern statues and in nearly 
all pictures, although usually in an exaggerated form. 

3. (Fig. 1, 1tl) in which the first and second toes are of the same 
length but  longer than toes 3, 4 and 5. This type is called E. Even 
a superficial observer would gather the impression that  this type 
seldom occurs and careful observation shows it to be very unusual. 

The feet of the same individual are usually of the same type, but  
not very rarely one foot may be L and the other S. For  convenience 
the combination of right S and left L is called A (Figs. 1, IV and 2, III), 
and left S and right L is called B (Fig. 1, v). Combinations of E with 
another type have not been met with. 

The analysis was made as the result of examining 2301 persons, 
1461 males and 84,0 females, t b u n d i n  22 institutes and schools. (See 
Table II.) 

I t  was desirable to see the feet of adults as well as of children, but 
as adults are curiously unwilling to show their feet, I was obliged very 
largely to confine myself to per.~ons under 18. This limitation, however, 
need not invalidate the results, for, as will be seen, the proportions are 
not materially changed with increasing age. 

TABLE I. 

( T a k e n  in a s impl i f ied  f o r m  f r o m  W e i s s e n b e r g  (1895), Tab le  VII ,  p. 98.) 

Age .. 
l~mnber of Persons .. 

:Right fooL: 

I > I I  

I < I I  
I = I I  

L e f t  foot  
I > I I  

I < I I  

I = I I  

5 tO 10 11 tO 20 21 to 30 31 ~nd over 
198 552 160 99 

Percentage Percentage Percentage Percentage 

137 69 '2  350 63 '4  93 58 '1  67 67 '7  

56 28 '3  164 29 '7  5 8  36 '3  27 27 '3  

5 2 '5  38 6 '9  9 5 ' 6  5 5 ' 0  

135 68 '2  361 65 '4  96 60 '0  67 67 '7  
58 29 '3  155 28 '1  56 35 ' 0  28 28 '3  

5 2 ' 5  36 6"5 8 5 ' 0  4 4 ' 0  

Wei,~senbm'g (18.95)nnalys~,d as ,~hmvn in Tabh. 1, i,lw li,~:,l, . f  100!~ 
Jewish children a,nd adults aml fotmd t,haI~ t, herc wa, s nt, measurable 
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variation in the comparative length of the toes, on account of age. 
But, as the epiphyses unite with the ShaR bones of the feet at 17 to 
21 years in males and 14 to 18 in females, those ages must be considered 
adult as regards the feet, so that the female children examined by me 
were approximately adult. During the last four years I have had 
19 children under observation fi'om birth. Six of these babies altered 
fi'om A, B or ~. types to L during the first two years of l ife, 'but in no 
ease did a child obviously an L type at birth or slightly later (1 month) 
change to any of the other tyl?eS. Never have I found a change of toe- 
type taking place after two years of age. These observations suggest 
that the adult condRion as regards toe-type is reached by the age of 
two years. That  a change does take place can be seen by comparing 
the radiograph of a child of one (Fig. 3) with the toe-tracing of the 
same child at two yem's (Fig. 2, v). The final position of the bones 
depends upon the period at which the child walks, the flexed position of 
the bones being retained in the foetal condition until the foot is flattened 
by some months of standing and walking. 

I~'ig. 3. ltadiograph of child of one year, showing ,5' type. (Foo~ held down bY an ~duR.) 
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The persons examined may be considered as faMy average of the 
population, as they came from some schools in Birnfingham, two in 
Lancaster and a number of institutions in the Midlands, in which the 
children were drawn fi'om all parts of England. The analysis shows 
the scarcity of all types except L and S. I t  is noticeable that there is 
a distinct sex bias in the S type, the females being twice as nmnerous 
as the males. 

My method of examination was go have the person under observation 
stand upright with the mesial sm'faees of the tbet r r. I then 
looked down upon the feet, my eyes being as nearly' as possible above 
the middle of the metatarsM bongs, In most eases the toe-type could 
be easily and rapidly determined, bug, in a number of eases, the second 
toe had go be held flag down during the examination and, in some 
persons, the first toe had also go be held in its undeformed and primitive 
position. My method differed little fi'om that of Weissenberg (1895), 
which he describes thus,"  I lay the foot on the ground or on a stool and 
hold the leg upright, and after laying flag the goes, observe them from 
above in a line parMlel with the cristct tibice. This appears go me the 
correct method of observation, when the sight falls in the middle of 
the foot." 

I t  must be emphasised that  what has been studied is the relative 
apparent length of the first two goes, or, in other words, the protrusion 
of one toe beyond the other. When begilming the research it was hoped 
that  not only would ~he relative protrusion be noted, but  that exact 
measurements of the amount of the protrusion would be obtained. 
This was abandoned for several reasons. Measurements on the living 
fool could have been rome with considerable accuracy by first arranging 
the goes in their normM position, but  it would have been impossible go 
false such measurements, as I was only allowed go examine the feet of 
persons i_n Institutions after undertaking go spend the minimum of time 
in the examination. This compelled me go resort go a personal decision 
as to which toe was the longer. In the great majority of eases the 
decision is obvious and easy and hence the error fi'om the personal 
equation is very small. 

Owing go the distortion of the average tbot (p. 256) measurements 
were quite impossible from the toe-tracings (Fig. 2, p. 250), upon which 
~he heredital 3, pm't of the work depended. A study of even a few family 
trees indicated that it was the ae~uM protrusion and no6 ~he amoun~ 
of the pvetrnsinn whicdl was of flmdam(ml, al iml),rtmmo, mM thoref, m: 
the lack of nmasnrelneng w~s 11ol, ~s important as iL appeared. 
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As a problem in genetics the question of the inheritance of toe-t, ype 
had the interest of being a nor~a l  human character, whereas most of 
those previously considered from the Mendelian standpoint have been 
pathological. I wished to attack the problem simultaneously fl'om 
three points of view--first, ~n anatomical .study was made by dissection, 
by examination of .~keletons, of living feet of child and adult, the foetal 
foot and of radiographs; second, statistics were collected as to the 
percentages of the various types that  occurred, and third, a study of 
family histories was made by means of toe-tracings (Fig. 2). In order 
to obtain these tracings, 7000 cards were circulated, each card having 
printed on it, name (not tbr publication) and in another corner, right 
tbot. With the cards went the tbllowing instructions : 

" I  am doing a piece of research upon the human tbot, and I should 
be very grateful if you would help me by doing as follows :--Place your 
bare foot on the enclosed card, and with a pencil held upright draw an 
outline of the toes. Do not draw between the toes. One side is tbr the 
right tbot, the reverse tbr the left. Please 
until flat, before drawing, as this toe is 
pressure of boots. 

I enclose cards also fi)r each member of 
sisters, children and grandchildren. 

press the second toe o,~t well, 
fl'equently not flat owing to 

your flintily, parents, brothers, 

Please put nmne on each c~u'd and state whether child or adult, male 
or female." 

There al'e certain possibilities of error ill the drawhlgs: (1) the 
pencil may not be held in the same upright position throughout the 
drawing; (2) the second toe may not be pressed out flat; (3) the toe 
nails may protrude beyond the toes and be of unequal proportional 
lengths. The paper did not state the point to be studied, so that  there 
could not have been any prejudice in the mind of the recorder: particular 
directions are given as to how the pencil should be held and there is 
small likelihood of the position becoming changed in doing the first two 
toes. That the direction "press the second toe out well" was duly 
considered, was evidenced by the number of persons who explained that 
it was difficult or impossible. In some cases, when the outline was 
blurred or uncertain, it has been repeated and then the subject was 
requested to note the relative protrusion. As a control over the 
accuracy of t, he drawings, 97 persons (over two years of age)were  
~,xmnined all;re' i,heir t,c~e-h'acings had been made ;rod amongsl, these 
only unc ~,rror occurred .  
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The paper eireularised probably contains one error, viz. the statement 
that  " the  second toe is fl'equently not flat owing to pressure of boots." 
That  was the idea held when the work was started, but it is not 
supported by observations on the naked feet of children and adults. I t  
seems probable that the first toe is the only one which is flat in repose, 
the flexed position being the normal one for the Others, which flatten 
out only when in use. The wearing of boots with a stiff sole has much 
reduced the use of the toes, so that the tendency is for them to remain 
in a flexed position, with possibly a consequent small degeneration of 
the toe muscles. These observations bear a certain relation to those of 
Pfitzner (1902) on the degeneration of the little or fifth toe. (Plate XXI, 
l~ight foot of Fig. m a). 

As a rule, boots are too narrow for our feet, and there is therefore a 
lateral pressure which compresses the toes together : but  boots are very 
rarely too short, at any rate among the middle classes, fi'om whose feet 
these toe-tracings were principally made. The curled up second toe 
cannot therefore be accounted for as a result of foot-gear, especially as 
the majority have the first toe longest, and that, because of its very 
bulk, determines the length of the boot. The chief deformities are due 
to the unnatural curve of the inner margin of the boot, which presses 
the great toe outwards and then consequently produces an enlarged 
joint. There is a considerable difference in deformity between the feet 
of men and women (Plate XIX, I, n), the boots of women being by far the 
less natural. I t  is just  this lateral displacement that makes the difficulty 
in judging the living tbot and the tracings. Indeed, the toe-type of 
the tracings can only be determined aeem'ately after an examination of 
a considerable number of feet, the experience with the living foot acting 
as a guide in determining the character of the tracings. 

Both S and L types of feet occur among races which have never 
worn any foot-covering, so that neither the one nor the other type of 
toe can be exclusively due to the effects of foot-gear. Flower (1881) 
gives some very bad cases of deformed feet but  I have not met any foot 
whose toes could not be arranged flat except in the case of congenital 
hammer toe. The few persons who had this deformed condition were 
not enmnerated. 

In passing, one may note that Park Harrison (1883) states that the 
third toe is never longer than the second, but  this is certainly not the 
ease as I have found it so in 19 persons. Weissenberg (1895) says 
" t h e  third toe longer than the second may be hereditary or due to bad 
boots." How such a condition could arise fi'om the latter cause is 
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difficult to conceive, but I have a series of tracings which seem to 
indicate that  it is a hereditary c h a r a c t e r .  

Weissenberg (1895) states that the first toe protrudes fi'om 10 to 
13 ram., but  the second toe seldom more than 5 ram. In these state- 
ments I am at one with Weissenberg as regards measm'en~ents on 43 
persons. 

I regret not having been able to work out the relation of toe-Vpe 
to height. 

II.  The s of the Foot of the Foetus. 

The only age factor of any importance is the foetal period, as shown 
by an examination of 91 embryos. (Table III.) This table shows that 
the S type is the commoner at this age, as it represents 50 per cent. of 
the females and 41'3 per cent, of the males. I t  is interesting to observe 
that, in spite of the smallness of the nmnbers, no L type appears in 
femMes until the fifth month, whilst it is found in males of fore' months. 
Perhaps, here too, there is evidence of the female retaining the primitive 

TABLE III. 

An analysis of the result o./" examining 91 Jbetuses. 

Female Foetuses 
- r 

No. of Specimens Age Type No. of Specimens 

1 2 months  ,~,' 2 

4 3 ,, ,q 1 

i 4 ,, S 2 

1 5 ,, S 2 

1 5 ,, L 1 

2 6 ,, S 1 

1 8 ,, L 1 

1 8 S 2 

3 7 - - 9  m o n t h s  A 2 

5 7 - -9  ,, B 3 

10 7 - -9  ,, S 8 

9 7 - - 9  L 3 

3 9 m o n t h s  S 1 

2 9 ,, L 6 

1 9 ,, A 3 
1 

1 pair  twins 

1 
1 set tr iplets 

hlale Foetuses 

Age Type 

2 m o n t h s  S 

3 ,, S 

4 ,, S 

4 , ,  B 

4 , ,  L 

5 , ,  ,S' 

5 , ,  B 

5 , ,  L 

6 , ,  L 

6 S 

7 - - 9  m o n t h s  S 

7 - -9  ,, B 

7 - -9  ,, A 

7 - -9  L 

9 m o n t h s  L 

9 ,, B 

9 ,, A 

9 , ,  S 

9 , ,  B 

45----13 L, 23 S, 4 A, 5 B. 46--=14 L, 19 ,% 3 A, 10 B. 
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character longer than the male. These results by no means agree with 
the observations of Braune (1884), who stated that the second toe was 
always the longest in the embryo. Volker (1905) supports this conten- 
tion when he writes that, "in all its elements as well as in its position, 
the foot of the new-born child is analogous with that of the monkey." 
P. Harrison (1883) examined the feet of fifteen foetuses (8 male and 
7 female) and found them to be 11 L, 3 E, 1S .  He does not state 
the ages or the relation of the type to the sex. I t  would be valuable 
to have radiographs of foetal feet and babies' feet at intervals fi'om the 
sixth foetal month to the age of two, thus showing the change fl'om the 
foetal to the adult condition. 

The result of the examination of 14, foetal skeletons is shown in 
Table IV, fl'om which it appears  that there was not one L type. This 
result is probably incorrect as 11 of the 14 are over six months old. 
The error is probably due to:the difficulty of preparing and mounting a 
foetal skeletal foot, for, to get accurate results as regards the relative 
lengths of the toes, it would be necessary to retain the foot in the flexed 
position and certainly not to place it flat on the ground. 

TABLE IV. 

Skeletons of Foetuses. 

No, of Specimens ' Age Type 

1 4 m o n t h s  S 

2 5 ,, S 

3 {; ,, S 

1 7 , ,  S 

1 7 , ,  B 

1 8 , ,  S 

2 9 ,, A 

3 9 ,, S 

T o t a l  n u m b e r  14 

II~. The Relation of the Toe-types to the Anatomy of the Foot. 

There has been considerable diversity of opinion as to whether type 
L o1' S was the more common. Thus, in the plates of Vesalius' anatomy 
(1543) the second toe is generally represented as the longer, but in one 
diag'ram, the two feet differ. Unfortunately it is impossible to state 
how fur these diagrams are conventional o1' actually represent Italian 
conditions. Passing on to the "Anthropologia Nova"  of Drake in 1707, 
one finds the woman of Table XXI and the man of Table X_KII both 
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represented with the second toe longest (.type S) but  the text reads, 
"Pol lex  loedis is longer than the other toes." tn  1864, Vogt, in Lectures 
on Man, refers on p. 153 to "the length of the great toe which generally 
exceeds in man, that of the other toes," bul~ the skeleton on p. 56 
shows the second toe as the longest. Marshall in The I-Iummz Body 
(1875), makes no statement, but the skeleton represented shows the S 
type and the drawings of the feet are L, S, A and B. Flower in 1881 
writes : " T h e  first or inner toe is much larger than either of the others 
and i~s direction is parallel with the axis of the foot .... I t  seems to be a 
common idea with artists and sculptors as well as anatomists, that the 
second t~oe ought to be longer than the first in a well proportioned 
human foot .... Among hundreds of bare and therefore undeformed feet 
of children I lately examined in Perthshire, I was riot able to find one 
in which the second toe was the longesC' Braune in 1884, stated that 
the second toe was always the longer in the foetus and also among 
70 per cent. of adults and this statement is repeated as authoritative by 
Stl'atz in 1903. Kolllnann, agreeing with Braune, says that 30 per 
cent. only of the population of civilized countries have the L type 
of foot, whilst Itolden on the other hand says that  the majority are of 
the L type. Weissenberg in his important paper of 1895 finds that the 
majority have the L type of foot. Lazarus in 1896 published complex 
tables of the exact measurements of the foot bones, but, does not give 
their relation to the relative lengths of the toes of the foot. Dunlop in 
A,Tatomical Des~q~s for Art Sty, dents (1899) represents the foot and 
the skeleton with the second toe decidedly the longer. Pfitzner in his 
papers fl'om 1901 to 1903 recognises the existence of boil types. 
Thomson in A17atomy for Art Stude~Tts (1906) makes no statement 
but  writes, " in  regard to the length of the toes, there is much diversity 
of opinion." Volker (1905) did not examine the living foot nor does he 
state the appearance of the skeleton, but  makes it clear, that  for lnost 
Europeans, ~he ilrst toe appears the longest. Volker was limited by 
examining only the skeleton of the foot, very few of which are prepared 
sufficiently well for careful work. Undoubtedly radiogrq)hs .give a 
t ruer  idea of the relation of the bones than the dried skeleton. Dwight 
(1907) hi Variations of the Bo~es of the Hand and Foot did not touch 
on the point now under consideration. An examination, however, shows 
both S and L types among his radiographs, but  the majority of them 
were so taken that no conclusion can be reached as regards the relation 
of the toes to one another. From the above summary of f, he litera- 
tin'e, it becomes obvious that a further enquiry was needed for England. 
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The examination of a number of skeletons showed that, compared 
with the results of a study of the living foot, too large a proportion had 
the S type of foot. In order to discover to what this discrepancy is due, 
it would be necessary to make an examination of a large number of flesh 
feet, the fl'esh skeletons of these feet and the same skeletons when eare- 
fully dried. As I was only able to earry out this work in one instance, 
this question must be left to future investigators. 

In consequence of the existence of a nmnber of types of feet, it has 
become neeessm'y to discover to what factor the difference in the 
apparent length of the toes is due. I t  was important from the Mendelian 
point of view to decide whether this difference was due to wriations in 
length of one or more of the skeletal elements or to the terminal soft 
tissue. In other words, is it due to some unit character or is this 
difference, like height, due to a group of characters too complex to 
be aual~sed, or, though due  to a complex of factors, may it still be 

inherited as a "mlit"? 
For the purpose of this researeh radiogl'aphs were taken of two 

complete families, each consisting of two generations. In one family 
there were the two parents and four sons; in the other (Fig. 2, and 
Plates X I X - - X X I ) ,  the two parents and three children, two boys and 
a gh'l, In both these families the feet of the two parents were different, 
whilst the children were of wu'ious types. The only difficulty which 
attended the taking of the photos was in keeping the secolld toe fiat, 
but this was overcome in the ease of the young children by memos of a 
board plaeed on the toes. The radiographs were tal~eu by plaeing the 
naked foot on a plate mid arranging the centre of focus to fall about one- 
thh'd fl'om the distal end of the thh'd metatarsal. The arch of the foot 
makes the radiogn'aphs slightly incorrect as the distal ends of the meta- 
tarsals are nearer to the plate than the proximal ends. As the re'oh 
increases with the length of the bones, that is, fl'om childhood to maturity, 
there would be the stone proportion of error for each foot. Hence the 
error may be considered negligible when making comparisons between 
a series of radiographs, all taken under the same conditions. The only 
condition, which might have detracted fl'om the results would have been 
a bad ease of flat-footedness, but  of this, no instanee was found. 

A comparison of Fig. 2, with Plates XIX, XX and XXI, shows the 
correctness of the toe-tracings in these eases. But, it is appm'ent that the 
outline of the foot is not exactly the same as the outline of the skeleton. 
I f  the skeleton of the feet as shown by the radiogn'aphs had alone been 
examined, the feet would, with one exception (not illustrated), have 
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appeared of the same type as indicated by the toe-tracings. In this 
exception, the foot when judged by the outline al)l)eal'ed L, but  appears 
as an E when judged by the skeleton. 

Measurements of the thickness of the soft tissue at the ends of the 
first and second toes were made and are shown in Table V. These 
measurements show that the soft tissue at the end of the great toe is 
constantly longer than that of the second toe and ghat this diffel'enee 
increases with age. Thus, the average length of the soft tissues for the 
first toe is 0'535 era. and for the second toe is 0'396 era. 0 n  further 
analysing t h e  results, it appears that  the excess in length of the soft 
tissue of the first toe is 0'111 era. for the L type of foot and a'177 for 

TABLE V. 

~ieasurement of Length of Soft T'issues at end of" First and Second 
toes, taken f~'om ~ad'iographs. 

Type of Toe Ssx First Toe Second Toe Reference to Radiograph 

S ~7 0 '6 0 '35 
L ,, 0 ~ 0 "4 
L ,, 0"5 0 ' 4  
L ? 0 '55  0 '3  

L ,, 0 '55  0 ' 4  

S ~ 0 ' 5  0 ' 4  
S ,, 0 ' 55  0 ' 4  

S ~ 0 ' 4  0 ' 4  ) 
L ,, 0"4~ 0 ' 3 5 f  P l a t e  XXI,  III a a n d  IIIb 

S ,, 0"6 0 ' 4  "[ 
] S ,, 0 ' 6  0 '45  P l a t e  XX, I I a  a n d  11 b 

S cr 0 '7 0 '4 
L ,, 0 ' 6  0 '45  

L ,, 0 ' 52  0 ' 4 5 ) .  
L ,, 0 ' 5  0 ' 5  J P l a t e X X ,  I a a n d l b  

S ,, 0 ' 4  0 '3  F i g u r e  3 

L ,, 0 ' 45  0 ' 3  

L ,, 0 ' 4  0 '35  

L ,, 0 ' 55  0 ' 5  ~ P la t e  XXI,  IV a a n d  IV b 
L ,, 0 ' 55  0 '45  t 
L ,, 0 ' 5  0 '45  
L ,, 0 ' 5  0 '45  

S ? 0 ' 65  0 '3  

S ,, 0 ' 6  0 ' 3  

L ~ 0 ' 55  0 ' 4  

S ,, 0 ' 5  0 '45  

Ave rage  l e n g t h  . . . . . .  0 ' 535  0 '396  

A v e r a g e  l e n g t h  of L type  0 ' 521  0 '41  

Average  l e n g t h  of S typ~ 0 ' 5 5 4  0 '377  

J o u r n .  of  Gen .  n I  18 
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ghe S gype. The imporganee of ghese, measuremengs is, ghag ghe L gype is 
nog, ag any race in ghese eases, due Co ghe exgra lenggh of ghe sofa gissue, 
and ghe ~q gype of tbog has ghe second goe longesg, in spite of ghe excess 
of sofa gissue ~g ghe end of ghe greag goe. These observagions by no 
means aid in explaining why so large a proporgion of skelegal feeg are of 
ghe S gype--exeepg ghag ghey suggesg ghag t,he discrepancy is due Co 
careless preparagion of ghe feeg. Volker meg ghe same diffieulgy in Chat, 
his measuremengs of ghe skelegal elemengs eongradicged "les r6sulgags de 
plusieurs mensuragions prises sur les vivangs .... Je dois avouer que ds 
ee momeng je n'ai pas de donnges pour expliquer eegge eongrMiegion. 
Peug-ggre timg-il la ehereher dans l'@aisseur des gissus graisseux au boug 
du gros orgeil ehez lee vivangs, ou peug-6gre aussi dans ee thig que 
beaueoup de mensuragions ong 6gg faiges sans appuyer sur le deuxigme 
orgeil presque goujours plus plig, pour le redresser en gouge sa longueur." 
Unless, however, ghe goes gabulaged are unusual, ghe explanagion eergainly 
does not lie in ghe sofa gissues. 

Table VI gives ghe measuremengs of ghe phalangeal bones, of ghe 
metatarsal bones and of the eomplege column or digig, in 26 radiographs. 
The measurements have been taken along ghe median axis of each bone 
by means of a granspareng glass era. rule. The axes of ghe digigs are 
hOg naturally parallel Co ghe main axis of ghe foog. When a digig was 
displaced fi'om igs correct position, each bone was measured separagel'y 
in order Co obtain the correct, undistorted length. 

The mosg sgriking resulg is, ghag in all cases, exeepg one, ghe firsg 
phalanges are longer ghan ghe second, whegher ghe foog be of ghe L or ~q 
gype. In ghis one insganee, ghe female of ghe firsg family in Table VI, 
ghe bony goes of ghe lefg foog are equal and on ghe righg foog ghe second 
gee is 0'1 era. longer ghan ghe firsg: Ig is hence obvious ghag ghe faegor 
tbr goe-gype does hOg lie in ghe goe alone. 

Lazarus gives a Cable wigh ghe lengths of abe phalanges in 13 eases, 
of which 11 show ghe firsg goe-bones longer, in one ghe skelegal goes are 
equal, and in ghe ghirgeengh ease ghe second phalanges were longer ghan 
ghe firsg. He, however, makes no sgagemeng concerning ghe appearance 
of ghe living foog. Volker, who also dealg only wigh ghe skelegon, made 
exgensive measuremengs, and he wriges: "The firsg goe in all races is 
longer ghan ghe second, exeepg ig appears among ghe Melanesians, among 
whom ghe gwo goes are of equal lenggh." 

Table VI shows furgher, ghag in every ease ghe second megagarsal is 
longer ghan ghe firsg. Lazarus also found ghis Co be ghe eondigion in 15 
eases, which varied in age fi'om a foegus of 3�89 monghs to an adult,. 
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T A B L E  V I . ,  

&ivlng lengg~s in ~m. of the ietat~'rsals (I~), Phalanges (Ph), and complete ~)igit (Dg), 
of the L~'t and Right feet o.f two complete families and of four other persons. 

Left Left 

Person type BIt l  ~It2 hlt3 ]~It4 ~It5 P h l  P h 2  P h 3  Ph4  Ph5  

P a r e n t  r ... B 7 '1  7 ' 8  7 '2  6 '1  5 '5  6 ' 0  5 ' 8  5 '1  ,f '8 4 '0  

Paren~ ? ... S 6 '55  7 ' 1  6 '7  6 '45  6 ' 2  4 ' 9  4 ' 9  4 ' 1  3 ' 8  3 '2  

Sou . . . . . .  S 6 ' 8  7 ' 7  7 ' 4  6 '4 5 '8 5 '7 5 '2 4 '8  4 ' 2  3 '3 

Son . . . . . .  L 6 ' 2  7 ' 3  7 '1  6 ' 7  6 ' 0  5 '15  4 ' 8  4 '5  4 '0  3 ' 0  

Son  . . . . . .  B 6 '2 7 '4 6 '9  6 '8  5 '1 5 ' 0  4 ' 7  4 '5  4 '2  3 '3  

Son  . . . . . .  L 4 ' 0  4 ' 8  4 '5  4 ' 4  4 ' 0  3 ' 8  3 '45  3 ' 3  3 ' 0  2 '6  
Paren~ ~ ... L 7 ' 0  8 ' 4  8 ' 0  7 ' 4  6 ' 9  6 ' 4  5 '8  4 ' 8  4 '3  3 '7  

~aren~ ? ... S - -  - -  - -  5 ' 3  4:9 4 '25  3 '7  2 '9  

D a u g h t e r  ... A 4 ' 2  4 ' 9  4 ' 8  4 ' 5  4 ' 3  3 ' 7  3 ' 2  3 ' 0  2 '7  2 ' 3  

Son . . . . . .  L 3 ' 45  3 '55  3 ' 2  3 '15  3 '25  3 ' 3  3 ' 2  3 '05  2 '5  2 ' 3  

Son . . . . . .  S 2 ' 5  2 ' 6  2 ' 4  2 '25  2 ' 2  2 ' 55  2 ' 4  2 '15  1 '95  1 '85  

Odd ? ... L 7 ' 8  8 ' 4  8 ' 2  7 '5  7 ' 2  6 '7  5 ' 8  5 '1  4 '8  3 '6  
Odd 4 ... L . . . . . .  
Odd 4 ... L . . . . . .  

Odd ~ ... S . . . . . .  

Left 
r L . . . .  ~ 

Dg 1 Dg 2 Dg 3 Dg4 Dg 5 

13 '3  13 '9  12 '6  11 '1  9 '9  

11 '5 12 '1 10 '9 10 '4 9 '5 

12 '7  13 '1  12 '6  11 '0  9 ' 2  
11 '6  12 '1  11 '7  1 0 ' 8  9 '2  

11 '3 12 '3  11 '7  11 '1  9 '6  
8 '3 8 ' 8  8 '4 " 7 '9 7 '3 

13 '5  14 '3  13 '2  11 '8  11 '0  

8 ' 3  8 ' 5  8 ' 2  7 '6  7 ' 2  

7 ' 4  7 '5  7 '05  6 '6 6 '3  
5 ' 0  6 '1  5 ' 5  5 '1  5 ' 0  

14 '5  14 '4  13 '4  12 '2  11 '0  

Average  al l  types  5 '61 6 '36  6 '44  5 '6  5 '13 
Average L types  5 ' 44  6 '22  5 '97  5 '61 5 '27  

Average S types  5 '83  6 ' 52  6 '12  5 '6  4 '96  

4 ' 87  4 '51  4 '05  3 '66  3 '0  10 '72  11 '19  10 '47 9 '6  8 '65  
4 ' 8 4  4 '37  3 '96  3 '55  2 '91  10 '6 11 '03  10 '32  9 '48  8 ' 66  

4 '91  4 '65  4 '15  3 '77  3 '09  10 '88  11 '38  1 0 ' 6 6  9 ' 74  8 ' 6 4  

L type  , , ,  100 114 '33  

type  ... 100 111 '83  
100 90 '3  100 104 '0  

100 94 '7  100 104 '6  

:Right l~ight 
Toe , - - - - - - , - - - - - - - ~ - - - - ~  

Person type M t l  l~,It 2 M t 3  /~It 4 Mt5 P h l  Ph2  Ph3  Ph4  Ph5  
Paren~ o" ... JP 7 ' 0  7 ' 7  7 '1  6 ' 2  5 '5  
P a r e n t ~  ... S 6 '7  7 ' 2  6 ' 9  6 '8  6 '7  

Son  . . . . . .  S 6 '7  7 '6  7 '0  6 ' 1  5 ' 0  

Son  . . . . . .  L 6 '3  7 '1  6 '7  6 ' 0  5 '2  

Son  . . . . . .  B 6 ' 2  6 ' 8  6 '5  5 '9  5 ' 0  
Son  . . . . . .  L 4 '0  4 ' 7  4 '3  4 ' 2  4 ' 0  
P a r e n ~  ... L 7 ' 6  8 '3  7 '9 7 ' 4  6 '6  
P a r e n ~  ... S - -  - -  

D a u g h t e r  ... A 4 '3  4 ' 9  4 '7  4 ' 4  4 '1  
Son  . . . . . .  L 3 ' 5  3 ' 6  3 '35  3 '15  3 '3  
Son . . . . . .  S - -  - -  

0 d d  ~ ... L 7 '95  9 ' 0  8 '6  8 ' 0  7 '5  
0 d d ~  ... L 6 ' 8  7 ' 8  7 ' 8  7 '7  7 ' 3  

0 d d ~  ... L 6 ' 8  8 ' 1  7"8 7 ' 4  7 '1  

O d d ~  ... S 6 ' 4  7 ' 1  6 '9  6 ' 8  6 '6  

6 '1  5 ' 8  5 '3  5 '0  4 '9 
5 ' 0  5 '1 4"55 4 '0  3 ' 3  

5 ' 5  5 ' 2  4 '6  4 ' 2  3 ' 4  

5 ' 0  4 ' 8  4 ' 4  3 '9  3 ' 2  
5 ' 2  4 ' 8  4 ' 4  4 ' 2  3 ' 2  

3 ' 7  3 ' 3  3 '15  3 '0  2 ' 5  
6 ' 4  5 ' 6  4 '6  4 '1  3 ' 8  

5 ' 4  5 ' 2  5 ' 0  3"8 3 '2  

3 '65  3 '25  2 '8  2 '32  2 '1  
3 ' 5  3 ' 3  3 ' 2  2 '7  2 ' 3  

6 '3  6 ' 2  5 '2  4 ' 4  3 ' 8  
6 '2  5 ' 2  4~8 4 '7  3 '7 

6 ' 4  5 '5  4 '6  4 '3  4 ' 0  

5 ' 4  5 ' 4  4 '7  4 ' 2  3 '5  

l~ight 

•)g 1 Dg 2 Dg 3 Dg 4 Dg 5 

13 '3  13 '75  12 '4  11 '2 9 ' 8  
11 '7 12 '4 11 '4  10 '8  9 '9 

12 ' 4  13 '0  11 '4 10 '4  8 '6 
11~6 12 '1  11 '1  10 '1  8 ' 5  

11 '4 11 '9 11 '2  10 '4  8 '3 

8 ' 2  8 ' 7  8 '1  7 '7 7 '1  
13 '9  14 '1  12 '6  11 '6  10 '3  

8 ' 3  8 ' 9  8 ' 2  7 '4  7 ' 2  

7 ' 5  7 '7  7 ' 4  6 ' 7  6 '56  

14 '5  15 '3 14 '1  12 '1 11 '3 
13 '1  13 '2  13 '0  12 '8  11 '0  

13"3 13 '75  12 '7  11 '8  11 '2 

12 '15 12 '9  12 '0  11 '25 10 '6 

Average  a l l  t y p e s  6 '17  6 '91  6 ' 58  6 '15  5 '68  5 '26  4 ' 9  4 '37  3 '91  3 '35  

Average  L ~ypes 6 ' 24  7 '01  6 ' 67  6 '21  5 '72  5 ' 4 2  4 ' 94  4 ' 4  4 ' 03  3.48 
Average  S types  6 ' 0 2  6 ' 7  6 '37  6 ' 02  5 '6  4 ' 99  4 ' 83  4 ' 33  3 ' 7  3 '1  

11 '64  12 '13  11 '2  10 '32  9 '25  

11 '86  12 '27  11 '4  10 '48  9 ' 34  

11 '13  11 '8  10 '75  9 '96  9 ' 07  

L type  ... 100 112 '3  

S ~ype ... 1O0 111 '3  
100 91 '14  

100 96 '8  
100 103 '45  

100  106 '0  

1 8 - - 2  
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Volker, whose work extended to m~my races besides Europeans, fimnd 
theft in all races, the second metatarsal was longer than the first. 

The next measm'ements taken were the tot~vl lengths of the toe 
bones plus the metatarsals, that is, the complete anatomical digit. Here 
again my findings agree with Volker, that the second digit (la columne 
.mdtatarso-phahmgeale) ix in all cases the longer, and this, whether the 
jbot is q[' the L or qf the s type. 

The findings fl'om the three sets of me~vsnrements, (1) that the 
~werage length of the first phalanges (bony toe) is a.lwavys greater than 
the second; (2) that the second metatarsal is in all cases longer than 
the first, regardless of toe-type; and (3) that the whole second digit is 
constantly longer than the first, throw no light upon why there are L 
cad S toe-types. Hence, the relations of the phalanges, metatarsals and 
digits have been calculated in percentages, the first digit or any of its 
constitnent pm'ts being reckoned an 100 (see last two lines of Table VI). 
From these nmnbers is obtained the import~mt result that both for right 
and left .feet, the seeo,~d digit in the S type is proportio~ately longe?' than 
in tl~e L type. 

IV. The I'M~eri.tance of foe-types. 

In order Co stndy the inheritance of toe-type, tracings were obtained, 
in the manner ah'eady described, of 808 persons (Table VII), of these 381. 
were offspring of known parents (T~bleVII, A), 150 had one known parent 
(Sub-tables B and C), 92 were members of fraternities (Sub-table D), 
m~d 1.85 were the parents of persons in Tables A, B, C, D who do not 
therefore appear in these tables. It ix at once apparent that  the propof  
tion of the vm'ious types among these 808 pro'sons is not the same as 
among the 2301 persons (Table I1) I h~td personally examined. This 
discrepancy, however, is not due to the faultiness of the toe-tracings, 
but  go the fact that  these were made from selected cases, whilst the 
feet examined may be regarded an an average of the popnlation. There 
were great difficulties in obtaining the tracings, an there are strong 
prejudices comxected with the n~tked foot, so that, in order to see the 
inheritance in the hybrid generation, very special efforts were made to 
obtain families where N, A and B toe-types were known go exist, and 
other fgmilies h~td to be neglected. The large proportion of females 
~tmong the tracings ix explainable on the same ground, as it was possible 
tbr me to persuade more females than males to submit themselves to 
what a.ppeared an ordeal. There is, therefore, fox' two reasons, selection 
and sex, a larger proportion of N type and therefore of A and B types 
than would normally occur in the general population. 
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TABLE VII. 

Tables A, ]~, C, D, E, analysing the Offspring of Various Matings. 

Sub-Table A. I n  which both ,parents are known. 
L S A B E 

Number 

Matings Mating ~ 9 9. 

54 L r x L 9 85 65 1 

2 S ~  x t S g '  - -  1 2 6 

16 J L ~  x $ 9  18 12 1 5 3 

9 ] S #  x L 9 10 18 3 1 - -  

"25 L ( - - )  s 28 30 4 6 3 

14 J L ~  x A 9  13 20 1 4 1 

12 l a d ,  x L ?  15 20 1 2 - -  

26 L ~ A 28 40 2 6 1 

4 J L c r  x B 9  5 5 

1 ] B ~  x L 9  4 3 - -  

5 L ~ - - ) B  9 8 - -  4 1 - -  2 - -  

0 ~Sr • A 9  . . . . . .  

1 ]Ar •  2 - -  1 

1 S ~ - - ~ A  2 - -  1 

2 JSr  •  4 3 --- 4 - -  1 

3 ]Br •  5 1 2 1 - -  

5 8 ( - ~ B  9 4 2 4 - -  1 1 - -  

0 A,~ •  9 

2 Be ,  •  1 1 1 

1 JAr •  - -  1 

2 I B m •  2 - -  

3 A ( - ~ B  2 1 

0 E ~  x E 9  

g 9 Total Number 

154 

9 

43 

- -  1 37 

42 

42 

9 ~ 9 

2 1 - -  

1 1 2 

1 2 1 

2 3 .3 

1 1 1 

2 - -  2 

3 1 3 

2 1 - -  1 - -  

2 1 - -  
14 

10 

12 

9 

123 - -  ' 164 150 11 26 7 8 8 6 - -  1 3 8 1 ( 1 9 0 ~ + 1 9 1 9  

Sub-Table ]~. In which mother only ~s known. 

Toe Type of Offspring 

L S A B E 
Number Type ~ ~ ~ ~ r...~......~ Total 

of of Number of 
Matings Parent ~' 9 ~ 9 ~ 9 ~ 9 ~ 9 0If spring 

24 L 16 29 1 7 1 1 ~ 2 57 

14 St 6 12 1 3 3 2 - -  2 29 

5 A 3 5 - -  1 9 

43 --~ 25 46 2 10 4 4 - -  4 

Number of 'l~o~e 
Families Parent 

16 L 

1 S 

2 A 

95 (31 r + 64 9 

Sub-Table C. In which father only is known. 
L S A B E 

r~-~---~ ~ r--x-~-~ ~ Total 
Number of 

? ~ ? ~ ? ~ ? ~ 9 Offspring 
19 21 2 '1 1 2 46 

1 - -  1 

2 2 - -  3 - -  1 8 

19 - -  22 23 2 4 1 3 55 (25 4 + 3 0  ? 
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Sub-Table D. 

l~umbor 
of 

Fraternities Type 

21 H .  

ii M. 

F i r s t  a n d  S e c o n d  Toes  i n  M a n  

Families in which neither mother or father ~s known, 
designated by I~I. (homogeneous) and M. (mixed). 

L S A B E 
Number of 

d' ? ~ ? g ? c~ ? g ? Offspring 

21 31 52 
8 13 3 8 2 3 1 2 40 

32 - -  29 44 3 8 2 3 1 2 92 ( 3 5 ~ + 5 7 7 )  

Sub-Table E.  Trae'ings o f  persons (paren t s )who  do not appear ~n 
A, s  C or D. 

L S A B E 
~-'~'~'~ f'-'~-'='~ ~ ~ ~ Total Number 
~' ? ~ ? d' ? g ? d ~ ? of Offspring 

57 57 11 23 13 15 3 6 1 8 5 ( 8 4 ~ ' + 1 0 1 7 )  

Sub-Table F. Total of all persons appearing in above tables. 

L S A B E 

~-~'- ' -~ ~ ~ ~ ' - ~ - ~  ~ Total Number 
d" ? d' ? ~ ? ~ ? ~7 ? of Offspring 

T o t a l  of G r o u p A  164 150 11 26 7 B 8 6 - -  1 3 8 1 ( 1 9 0 ~  + 1 9 1 7 )  
, ,  B 25 46 2 10 4 4 - -  4 95 (31~  + 6 4 7 )  

,, C 22 23 2 4 1 3 55 ( 2 5 ~ +  3 0 7 )  

,,  D 29 44 3 8 2 3 1 2 92 ( 3 5 ~ ' +  5 7 ~ )  

,,  ~ 57 57 11 23 13 15 3 6 185 (84 ~ + 1 0 1  ? ) 

297 320 29 71 27 33 12 18 - -  1 808 (365~  + 4 4 3  ? ) 

P e r c e n t a g e s  . . .  81"09 72"23 8"22 16"02 7"39 7 '44  3~28 4"06 

Table VII (Sub-table A) gives an analysis of the various types of 
matings and of the offspring. The total nmnber of families consisting 
of two complete generations is 123, producing on the average about 
three offspring each. 

Fifty-four matings of L o ~ • L ~ were obtained, which produced 154 
offspring, all of which were L except 4, which were A and B (Fig. 4, 
Trees B and C). This indicates that the L type practically breeds true. 
The persistence of the L type is seen in Fig. 4 (Trees A, B, 0). I t  
was not possible for me to see the four exceptional cases, but re-tracings 
in each case confirmed the type. An enquiry was made into the history 
of these four exceptions (3 A and 1 B). Tree C in Fig. 4 shows the 
family of one male A in which there is no trace of any departure from 
the L type. The one case of a male B, as shown in Fig. 4, Tree B, 
gives an L ancestry of both the mate and female parents, but there is 
nothing here to show that  one of the parents was not heterozygous. 
Consideration may next be given to the two ihmales (Table VII, Sub- 
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F I G U R E  4. 

Showing three fami ly  groups (Trees A, ]3, C) in which there is persiste,~ce 
of  the L toe-type. 

Tree A. 
1. ? = ~ 

i- ] 
t J 

2. 9 9 = d 
L L I L 

t f 

3. 

4. 

1. 

I ! 
? d 
L L 

? = d  
L L 

L L 

r 1 

I r d = ?  d = ?  
L L L L 

q 
I 

2 .  d d ? 

? 
L 

Four generMfions of L t~ype. 

T, ree ~.  

] I- 

I I 
d = ? 
L L 

[- I n-  
i l 

9 9 9 
L L L 

Two generM, ions of L t, ype widl dm apl)earance . f  ~ B (cme of t, he 
except, ions mentioned in text,). 

1. 

2. 

3. 

r f  ")'t?C C .  

d = ?  

I r- - - - T - - - - 1  
I I I I 

4 = ?  ? d =  ? ? ? d = ?  
A L L L j L L L L 11 

I 

I , Jr f f-  .T- . . -L-- -V . . . . . .  

J l 'l , J 1 i f 
9 d d 9 d d d ? d; 

L L L L r~-i L L L L 

] 

I 
d 
L 

Three generations wigh persistence and dominmlce (4' L, but, tim tqq~e;mmce 
Of IU] Jl ,  
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table A) of the A type. In one case both parents had L ~oe-type, bnt 
the tracing of' the fathel' was unsatisfactory. Nothing is known of the 
ancestry or sibs of the parents. The sister and brother of this ease were 
mldonbtedly L. The second ease of a female A is seen in Fig. 5, 
Tree J0, where an S grandparent is known, and where, therefore, the L 
father may be a heterozygoCe. 

Unfommately I only obtained two matings of S o ~ • N .~ ; these 
prodneed nine offspring, eight S and ,:,he L.  These nmnbers are flu' too 
small, bll~ they see111 to indicate a tendelmy go breed l)1'11o. Ollo of the 
tiunilies is seen in Fig. 5, Tree E, (iii). This trek shows side by side two 
timlily grollps (ii and iii) which eert:ainly sngg'est segregation, am:l here 
the offspring are nmnerens enongh t~ make the l'esnlts impressive. 

The next mating analysed is S ~ •  ~ mlcl L ~ •  ~. These 
25 matings gave 80 offspring, divided ~lms, 58 L, 10 S, 11 A and B, 1 E, 
or 58 L and 22 of the Other types; liere there is partial dominance of 
the L over the S type, approximately ~ea to 1, snggesting either that 
there are several factors which make np the final resnlt, or that some L 
type parents were not pm'e. I f  S is the recessive type, as appears ti'onl 
this crossing and others yet to be stndied, how can a~ly S arise as the 
resnlt of tile L < - - )S  cross.~ Tile explanation is to be {ou'nd in the 
probability that a few L types are heterozygons ~his would also 
aeeomlt tbr the t~w A and B types tbm~d among the descents o f / ]  x L. 
Of tile 25 eross-matings, 9 only have any S offspring, ~md of these enough 
is only known in one ease to sngges~ an explanation. This hisgoi'y is 
seen in Fig. 5, Tree F. The grandmother here is an S, so that the 
father may be a heterozygote. 

There were 31 m~tings of L x A and L x B, prodneing 124 offspring, 
85 L, 12 S, 11 A and B, or 85 L to 23 of the other types, approximaeely 
3~- to 1 ; again the L type shows its dominance, and as wonld be expected 
if A and B are the heterozygous tbrms, there is a larger proportion of L 
prodneed than in the L • S lnatings where the L offspl'ing are to the 
" other" type offspring as 2~ is to 1, 

The appearance of any S type is not to be aeeomlted ibl' hi this 
cross, unless again, some L are heterozygons. Amongst the 31 matings 
9 only prodneed the 12 S off.spring. In 7 of these matings nothing 
is lmown of the ancestry of the L parent; in the eighth ease the L 
parent is one o~ a pnre L fl'aternity and there is therefore no collateral 
history. In the remaining ease, the L parent had a pure /; ancestry 
but had a sister who was A type. I t  should be noted that of the 12 ~%' 
offspring, a large proportion, 10, are females. 
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F I G U R E  5. 

T~'ee D. 

2. 

3. 

r 
I 
? 
L 

1 1 - f  1 - - I  
I I I I I 

L L L L B ,S' L 

F I 

'5' 1 L 
1 

T--- i 
c~ = ? 5 
L ] L 5' 

l ] - - 1  
I I I I I 

J I I J I I [ 
L L L ,->, z L ,s' 

I %  

Three genen~t, ions showing ~m unexpected A ~md ~m expecl:ed S in t, hird 
generation. 

~ ' ) ' g 6  .//7, 

r - -  1 i I 
(i) I I (ii) I t (i i i) 

1. 5 = 9  9 = 5  9 = 3" 
,:~ ] z z z ,s' ,s' 

I I 
F - - - T - - - I - - - - F - - - I  F - - T - - T - - - - I  1 F ~  F - - ~ I  - V  I I T - - 7  

I J i I f I ! I i I I I I I I I I 
~'. 2 g g 2 2 2 g 2 g 2 g 2 2 2 2 2 8' 8' 

B L L L L L L L L L L L ,S' L ,b' ,S' ,S' ,b' 

Two generations to show ~ hybrid gener~t.ion (i), and pure breeding in 
(ii) and (iii). 

1. 

F 
i i 

2. ? 8 ' =  ? 
B L J_ S 

F t - - - i  
I I I 

3. ? 5 5 
L L A 

],s, 
I I _ _ - [ _ ,  7 - - - - 1  

! I I I 
8' 8' 8' ? 
A A L A 

Three genert~t, ions showing ~ variety of types. 
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Only 6 matings S ~ x A and S x B. were recorded, these produced 24 
offspring, 15 L, 7 S, 2 A and B, or 15 L type and 9 of the other types. 
Again there is dominance of the L type, but the proportion, 1 5 : 9 ,  
indicates a very real genetic difference between this type of mating and 
L x (A or B) in which the offspring are as 3~r : 1 or 15:4.  

The five remaining matings between A and B types gave only 6 
ofl?~pring, 5 L and 1 A, the L factor being preponderatingly dominant. 
The behaviom' of A and B with one another and with S and L respec- 
tively, makes it clear that  they are heterozygous types, jnst as the 
matings L >< L and S x S show that these are generally pnre I;ype.~ fin. 
the character nnder consideration. 

The net resnlt of all these gronpings is to show th'~t the L toe-type 
is the dominant, the dominance being, so flu' as yet determined, irregfllm; 
The usual heterozygons forms are A and B, but some L types also 
behave as heterozygotes. That L m~ty be both a hereto- and a homo- 
zygote is seen from Fig. 6, Tree G. 

F I G U R E  6. 

"Yre,; g. 

I I (i) l I(ii) 
1. 9 = ~  ? = d '  

Z l ~  ~' I z 

...r-T-T--7 ' A ,  / ,  /',' J 
2. d; d ? d ? ? d ~; ? ? d ? d ? ~ ~ ? ? 

B L ,S' L ,S' L L L ,S' L X, L / ,  L / ,  L / ,  /5 

Two genen~tions to show tile two values of L. Amongst  the off.spring m'e 
|,hree 1)tdrs of ordinary twins. 

1. J =  9 
L S 

~"ree If. 

r (i) r ] r ..... 
/ \  I i I i 

2. d' 9 ? = d' ? = d' d" = ? 
A Z ,s' [ . a  z, L z ,  A l Z  

V-T-1 V--V-3 
a. d d' o' d ? d' d' ? d' 

/ ,  5' Z s / ,  / ,  / ,  5' Z 

d ' =  ? 

s I ~b' 
I--  . . . . . . .  

d' ? d' d' 
L S L L 

Three generations. 
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Consideration must be now.given to .the possibility that ~q is some- 
times a heterozygous tbl"ln. The six lnatings ~q x (A or B) produced 
15 L and 9 of the other types, a vel 7 large proportion of L, unless ~q is 
sometimes heterozygous or unless the L timtor is what may be desel"ibed 
as an excessive dominant, and the lnatings L x S' by no means indicate 
that. In this connection the family in Fig. 6, Tree fI, (i), is interesting, 
where the mating ~q ~ x A o ~ produced two male L. Now this female 
~q may be a heterozygote, being the child of the mating L d ~ x ~q ~, o1" 
the two male L of generation three may themselves be heterozygotes, a 
point which can only be settled dnring the next decade. This may be 
a ease in which the heterozygote appears as an ~q because il~ is a 
female. 

There is eel"tainly a sex factor in the ~q type and this may be 
accounted tbl" by the existence of eel"rain female heterozygotes appearing 
as N type;  on the contrary; tliere may be a tendency tbr the male 
heterozygote to appear as an L. I t  is possible that a eompal"ison of the 
matings L d ~ wit, h A, B or N, and L ~ with A, B or N, may throw some 
light on the sex difference. Of the former, there are 34 matings, 
producing 72 ~, 14 S, 13 A and B, or 72 L type to 27 of the other types, 
a proportion of 16 : 6. Of the latter (L ~ with A, B or N) there are 22 
matings producing 70 L, 9 S, 10 A and B, or 70 E to 19 other types 
or approximately 23 : 6. These results suggest at once that  lnore male 
than female L are heterozygotes. Reference must here be made to Fig. 6, 
Tree G, in which it is the i~male L which appears heterozygons rather 
than the male L. 

The above results must be controlled by an enquiry into the proportion 
of the sexes in the groups of ofi~pring arising ti'om the above two groups 
of matings. In both cases the A and B types will not be counted as 
they show no sex difference. 

The mating L o ~ x (A, B or N) prodnces 86 L and N offspring, 
divided thus:  L, 35 d ~ and 37 ~ ; N, 3 d ~ a n d l l  ~,i .e.  d ~: '~  : : 3 : 4 ,  
and there are 19"4 per cent. of N type. 

The mating L ~ x (A, B or S) produces 79 L and S ofi~pring divided 
thus : Z, 29 o* and 41 5~ ; N, 4 o ~ and 5 ~, i.e. o ~ :: 5~ :: 3 : 4, and there 
are 12"8 per cent. of N type. 

The sexes in both cases are approximately the same, bnt  a larger 
proportion of N is prodnced where the L parent is male rather than 
female. Thus, the above deduction is confirmed, that when the L type 
is heterozygous, it is more ti'equently male than female. 
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[['he results of the various mating s may be summarised t h u s :  

Toe-Types 
Type of r 
Mating L L  SS  A (LS) B (SL)  

54 L x L 154 ~ 3 1 - -  
2 S x S  1 8 - -  - -  

25 L x S 58 10 5 6 1 
31 L x (A or B) 85 12 5 6 - -  

6 S x ( A o r B )  15 7 1 1 - -  
5 A x B  5 - -  1 - -  - -  

, 

5. 
digit, 

6. 
foot. 

7. 

V. Szemma~'y of General Conclusions. 

1. Three toe-types occu5 but two are much more common than the 
other. 

2. The commonest toe-type in England is one in which the first 
toe is longer than the others. 

3. There is some limitation in regard to sex, the S type occurring 
more commonly in females than in males. 

The S type of toe is commonest in the foetus. 

The S or L types are produced by the comparative lengths of the 
combined with an unknowx~ factor. 

The L type of foot is irregularly dominant over the S type of 

The heterozygous types are usually A and B, but some L types 
are heterozygous. 

8. The male heterozygote tends to be L, the female heterozygote 
to be S. 

DESCRIPTION OF PLATES. 

P L A T E  X l X .  

Photographs of feet of I. male parent~ II .  female p~rent~ III .  female child, IV. male 
child, outlines (toe-tracings) of which are represented in F~[gure 2. 

P L A T E  XX. 

Radiographs of feet of male (I e and I b) and female (II a and I I  b) parents represented 
in Plate  XIX. 

P L A T E  X X l .  

Radiographs of feet of female ( I I I a  and I I Ib )  and male ( IVa  and IVb) children, re- 
preBented in Plate XIX. 
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Fig. I a. l%ight foo~ of I. (P1. XIX). Fig. I b. Lef~ fool; of I. (i~1. XIX). 

1,'ig It  ~t. I,e[i~ foo~ of ~[, f'}>L XIX), Fi~. I Ib .  Lef[ foo~ of II. (PI. XIX). 
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Fig. I I I a .  iligh~ foo8 of IIi .  (PI. XIX). Fig. I I Ib .  Lef~ foo8 of III. (PI, XIX). 

I~ig. IV a. I'tighb foot of IV. (PI. XIX). Fig. IV b. Lef6 foo~ of IV. (El. XI,Xl). 
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