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GENETICS 

Criminal Behaviour and the XYY Male 

IN 1965, Jacobs et al. published their preliminary findings 
of a chromosome survey conducted at a maximum security 
hospital, The State Hospital, Lanarkshire, Scotland'. The 
~ost remarkable finding in the completed survey was the 
discovery among 315 men of nine patients with an XYY 
sex chromosome constitution. Their behaviour, together 
with their pattern of crime, has now been closely studied. 
~he full clinical details of this investigation will be pub
lished elsewhere by us, and this communication directs 
attention to the ways in which the XYY males differ from 
males with an XY sex chromosome complement at the 
same hospital. 

All the patients admitted to this hospital have severely 
disordered personalities and they have been classified 
according to whether the cause is known or not. For 
example, some have brain damage which followed infec
tions, others are epileptics, and others suffer from a 
psychosis. The largest group of patients have no known 
cause for their personality disorders. All the men with an 
XYY complement were classified in this category and 
ei~hteen other men have been randomly selected from 
this group for comparison with the nine XYY males. 
Seventeen of the eighteen control males were known to 
ha:"e an XY sex chromosome complement, the remaining 
hemg one of twenty-seven who had not been willing to 
be investigated when the chromosome survey was carried 
out. 

There are three ways in which the XYY males differed 
importantly from the controls. First, although the 
patients in the two groups have penal records of com
parable length, those of the XYY males include 
considerably fewer crimes of violence against persons. 
Thus, the nine XYY males had been convicted on a total 
o~ ~inety-two occasions, but only eight of these con· 
vwtwns (8·7 per cent) had been for crimes against the 
person, while eighty-one (88·0 per cent) had been for 
crimes against property. In contrast, the eighteen control 
males had been convicted on 210 occasions, and forty-six 
of these (21·9 per cent) had been for crimes against the 
person while 132 (62·9 per cent) had been for crimes 
against property. Second, the disturbed behaviour of 
~he XYY p~tients showed itself at an earlier age. This 
JS reflected 1~ a mean age at first conviction of 13·1 yr, 
compared With a mean age of 18 yr for the control 
patients, a difference which is significant at the 5 per cent 
level. Third, in the families of these patients tho 
incidence of crime among the siblings of the XYY 
patients is . significantly less than among those of the 
nontrol pat1ents. Thus, only one conviction is recorded 
among thirty-one sibs of the XYY patients while no less 
than 139 convictions are recorded for twelve of sixty
three sibs of the control patients. 

The distribution of intelligence quotient among the 
XYY males probably reflected tho distribution among 
the patients of the hospital as a whole. Seven were con
sidered to be mentally sub-normal, but it is worth noting 
that the pattern of behaviour among the two whose 
in~elligence quotients were not unusually low conformed 
With those of the other seven. 

The picture of the XYY males that emerges from 
examination of those detained at the State Hospital is of 
highly irresponsible and immature individuals whose way
wardness causes concern at a very early age. It is generally 
evident that tho family background is not responsible for 
their behaviour. They soon come into conflict with the 
law, their criminal activities being aimed mainly against 
property~ although they are capable of violence against 
persons If frustrated or antagonized. Their failure to 
respond to corrective measures leads to a sentence of 
rrolonged detention in safe custody at an earlier age than 
1s usual for offences of this kind. All nine men with an 
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X Y Y chromosome complement conform fairly closely to 
this broad description and it seems reasonable to suggest 
that their antisocial behaviour is due to the extra Y 
chromosome. 
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Microgeographical and Ecological Distribution 
of Colour Morphs of Botryllus schlosseri 

(Ascidiacea) 
Botryllus schlosseri (Pallas), a compound ascidian widely 
distributed on European and western Atlantic coasts, is 
well known for its colour polymorphism, which has been 
shown to be under genetic control'-•. In the Venetian 
Lagoon Botryllus is found chiefly in two typical biotopes: 
the piles marking the navigable canals which cross the 
Lagoon, and the beds of Zostera which cover its bottom. 

A colony of Botryllus, founded by a larva, grows by 
budding up to hundreds and thousands of zooids. Its life 
cycle consists of a long series of blastogenic generations 
which at a temperature of 18° C succeed each other at a 
rate of one a week5 • Sexual reproduction in the Lagoon 
starts in April and continues until November. The new 
colonies in their turn reach sexual maturity in l or 2 
months, and so several generations co-exist, reproducing 
at the same time. Like most other ascidians Botryllus is 
hermaphrodite, but, because the ripening of spermatozoa 
is somewhat delayed in comparison with the ripening of 
eggs•, selfing does not occur in the presence of spermatozoa 
from other colonies. Fertilization of eggs and development 
take place inside the zooids, and free-swimming larvae are 
liberated; these settle down and metamorphose within a 
few hours. 

We collected colonies of Botryllus in two areas of the 
Lagoon, Venice and Chioggia, about 20 km apart, from two 
piles stations in Venice and from a single piles station and 
a Zostera station in Chioggia. The two stations in each 
area were about 1,300 m apart. The colonies on the beds 
of Zostera were collected at an average depth of 2·5 m and 
those on the piles from this same depth up to the surface. 
Samples from each station were collected in March and 
July 1964, the March samples accounting for the com
position of the population after wintering and those of 
July including also the first generations of the new year. 

The colonies were classified in the laboratory according 
to the presence or the absence in the zooids of (a) orange 
pigment and (b) an intersiphonal double band. These are 
genetic characters controlled by two independent genes1-<, 
both with an allele for the presence of the character 
dominating over an allele for the absence. A total of 
2,587 colonies were examined; their distribution in the 
samples taken from the different stations and the frequen
cies of one of the phenotypes related to either gene con· 
sidered are reported in Table l. 

The x2 test by the Brandt and Snedecor method was 
used for the statistical analysis of the samples. The 
results, which are given in Table 2, may be summarized 
as follows: (l) the two samples from each station do not 
differ significantly in either character; (2) the same is 
true of the animals taken from the two piles stations in 
Venice, whereas those sampled from the two stations, the 
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