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Descriptions and breeding tests are reported for three new mutants producing uncoordi- 
nated behavior in the domestic pigeon, Columba livia. They were discovered by fanciers 
separately and have been named "erratic," "wobbly," and "crazy." The affected birds 
can survive and breed in cages, with some difficulty. All have shown simple autosomal 
recessive inheritance, and at least "erratic" and "crazy" are not alleles. Maintenance 
of the mutants is generally best from matings of heterozygotes. Gene symbols proposed 
for the mutants are er, wo, and cy. 
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I N T R O D U C T I O N  

Millions of domestic pigeons (Columbia livia) are 
kept by scores of thousands of persons in the civ- 
ilized world. The pigeons are of many distinct breeds 
and varieties: some for racing (originally as mes- 
sengers); some for unusual flying abilities such as 
tumbling and diving; and others for " s h o w , "  such 
as Fantails, Pouters, Trumpeters, etc. The authors 
have bred various kinds of domestic pigeons for 
many years and have had special interest in genetic 
anomalies which ordinarily would be discarded by 
fanciers or would be fatal without special care. We 
herewith report our observations and breeding re- 
sults for three such recessive behavior mutants. 

Distinction between true mutants and environ- 
mentally induced behavior anomalies is essential. 
Pigeons are subject to various pathogens which may 
produce neurological effects, sometimes permanent 
damage. Examples are Salmonella species, New- 
castle disease (paramyxovirus-1), and avian virus- 
encephalomyelitis (see reviews by Hofstad, 1984; 
Tudor, 1991)o Also, pigeons frequently have been 
exposed to poisons including potent neurotoxins, 
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sometimes unintentionally but often to kill or dis- 
perse undesirable street pigeons (Green, 1983; Martin 
and Martin, 1984). And one of the classic early 
symptoms of vitamin B1 deficiency is polyneuritis. 

Environmentally induced behavior anomalies tend 
to appear as outbreaks and to be ephemeral. In con- 
trast, genetically based behavior anomalies are more 
limited to families or breeds and persist. Hollander 
and Miller (1981) reviewed this field, and readers 
interested in breed features such as homing, "pout- 
ing," "tumbling," and "trumpeting," etc., are re- 
ferred to the detailed discussion by Levi (1957). 

Prior to the present study, a recessive mutant 
named "a taxic"  had been known in the pigeon 
(Riddle and Hollander, 1943), but as far as we have 
been able to determine, it was limited to a small 
family and subsequently became extinct. Ataxic birds 
were reported to have reduced size of the cerebellum. 
Another mutant, still being bred, "sideburns," is 
dominant and, when homozygous, produces fairly 
constant head tremor (Hollander and Miller, 1978). 
The mutants which we report here are apparently 
novel, having no connection with the above. 
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M A T E R I A L S  A N D  M E T H O D S  

The mutant types discussed below were dis- 
covered as sporadic examples by pigeon fanciers. 
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All of the mutants originated from normal stocks. 
To ensure accuracy of pedigrees in our test matings, 
individual breeding cages were always employed, 
except in rare cases otherwise noted. In many cases 
eggs from the test matings were transferred to foster 
parents, careful records being kept. It was not pos- 
sible to get offspring from certain test matings, but 
adequate data have been obtained to demonstrate 
the genetic basis of each mutant type. In summa- 
rizing the data for ratios, unhatched or infertile eggs 
and unclassified progeny (dead young, etc.) have 
been omitted from tabulations. This procedure seems 
justified, as no significant evidence of early lethal- 
ity was evident, and the survivors seem to be a 
random sampling. 

THE " E R R A T I C "  M U T A N T  

The original specimens of this type appeared 
in Mangile's stock in the early 1970s. All were 
somewhat related, tracing to a Racing Homer male 
which had been introduced in 1968. A preliminary 
report was published in 1983 by Mangile (RJM), 
and Hollander (WFH) then obtained some examples 
for further breeding tests. 

Description 

Adult "'erratic" birds, when alarmed or ex- 
cited, show jerky movements of the head, some- 
times holding the head upside down over the back, 
and they may walk in rapid brief circles. The birds 
cannot fly purposefully, and they are unable to pick 
up food unless it is in a cup or trough. Even when 
they grasp a grain, it is usually flung away instead 
of being swallowed. However, drinking is normal, 
and normal copulation and other breeding activities 
are generally achieved. 

Identification of erratic behavior in baby squabs 
is possible with experience, especially through their 
unsteady head movements. After a couple of weeks 
they show excessive defense action and tend to 
blunder out of the nest. Weaning is a very critical 
period (fourth-fifth week) because of difficulty in 
learning to eat and drink. Erratic birds do not com- 
pete well with normals in a flock situation. 

Genetics 

Our early impression of simple recessive in- 
heritance has been confirmed (see Table I). The one 
successful mating of erratics together produced 16 

young, all erratics. Outcrosses of erratics to unre- 
lated normals gave only normal progeny. Normals 
which had an erratic parent gave about a 3:1 ratio 
when mated i n t e r  s e  and about a 1:1 ratio when 
mated with erratics. No sex linkage exists. We use 
the gene symbol e r  for the mutant and designate 
heterozygotes +//er .  

We have produced combinations of erratic with 
several mutants affecting coloration and morpho- 
logical characters and have not seen any interaction 
effects. To date we do not have adequate data re- 
garding linkage possibilities. 

Recessiveness of e r  seems complete: Several 
of the heterozygotes in the RJM stock have raced 
hundreds of miles successfully. 

Neurology 

Preliminary histological study of the brain of 
erratic specimens by Dr. Lyle D. Miller of the Iowa 
State University College of Veterinary Medicine re- 
vealed no obvious abnormality. 

T HE  " W O B B L Y "  M U T A N T  

Eugene Hochlan Jr. of Council Bluffs, Iowa, 
observed this abnormality occasionally occurring in 
the "Chinese Owl"  breed and gave it the name 
" 'wobbly."  In 1984 he donated breeding stock to 
us and also to Kerry Hendricks of West Bloomfield, 
Michigan, for further testing. Preliminary reports 
were published by Mangile (1988, 1990). Addi- 
tional data are now available. 

Description 

Adult specimens of this type have a tipsy gait 
and, when standing, tend to rock somewhat for- 
ward-backward. Flying is nearly normal except for 
awkward landing. The birds seem less excitable than 
normals. They have more difficulty copulating than 
do normals, and we have not obtained any progeny 
from mating wobbly birds together. In other mat- 
ings the wobbly birds have incubated eggs and raised 
young normally. In a flock situation they compete 
fairly well with normals. 

Before the age of 2 weeks wobbly babies may 
be recognized, when excited, by rapid, more or less 
vertical, head tremor. Unsteadiness on the feet be- 
comes more evident by weaning age (fourth-fifth 
weeks), and when excited the squab may fall forward 
or backward. It tends to stand with legs spread and 
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Table I. Summary of Results of Breeding Tests of the "Erratic" Mutant" 

Parents Progeny 

Male Female Number of matings Erratic Normal 

Erratic Erratic RJM 1 16 0 

Erratic Normal 
unrelated RIM 10 0 31 

WFH 5 0 46 

Normal 
unrelated Erratic RJM 4 0 15 

WFH 3 0 26 

Outcross total 22 0 118 

Erratic Normal 
+//er RJM 1 3 4 

WFH 2 15 12 

Normal 
+//er Erratic RJM 6 18 26 

WFH 1 1 1 

"Backcross" total 10 37 43 

Normal Normal 
+//er +//er RJM 13 b 33 86 

WFH 2 8 14 

"'F2" total 15 41 100 

Normal Normal 
+//er unrelated WFH 6 0 44 

Normal Normal 
unrelated +//er WFH 13 0 99 

"2nd outcross" total 19 0 143 

See text for abbreviations. 
b A few progeny were not produced in individual breeding cages. 

lean back on the tail, somewhat like the stance of 
"'ataxJc"-type birds (cf. Riddle and Hollander 1943). 

Genetics 

Hoch lan ' s  original wobb ly  specimens were  of  
both sexes,  and all came from normal parents.  Our 
early opinion that the abnormal i ty  is a s imple au- 
tosomal  recessive has been conf i rmed by  our breed- 
ing tests (Table II). Outcrosses of  wobbl ies  of  both 
sexes to unrelated normals  produced only normal  
progeny.  Normals  which had a wobb ly  parent gave  
a 3:1 segregation ratio when mated together and a 
1:1 ratio when  mated back to wobbly .  We  use the 
gene symbol  wo for the mutant  and designate het- 
erozygotes  + / / w o .  

In F 1 x F1 matings the wobb l y  character as- 
sorted randomly with the recessive " f r i l l s "  of  the 
Chinese Owl breed. Combinat ions  of  wobb ly  with 

several  other morphological  and coloration mutants 
have shown no interaction effects. 

N e u r o l o g y  

Prel iminary histological study of the brains of  
wobb ly  specimens by  Dr. Lyle D. Miller of  the 
Iowa State Universi ty  College of  Veter inary Med-  
icine has revealed no obvious abnormali ty.  There 
must  be some disturbance of  coordinating centers,  
involving mainly  the posterior parts of  the body.  A 
number  of  wobb ly  females  have died " ' e g g - b o u n d "  
(inability to expel an egg), an extremely rare prob- 
lem in normals .  

T H E  " C R A Z Y "  M U T A N T  

The first specimens with this behavioral  anom- 
aly were  produced by a pair of  normal  Racing Ho-  
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Table II. Summary of Results of Breeding Tests of the "Wobbly" Mutant ~ 

Parents Progeny 

Male Female Number of matings Wobbly Normal 

Wobbly Normal 
unrelated 

Normal 
unrelated 

Wobbly 

Normal 
+//wo 

Normal 
+//wo 

RJM 2 b 0 7 
WFH 2 0 4 

Wobbly RJM 1 b 0 6 

Outcross total 5 0 17 

Normal 
+//wo RJM 1 1 1 

Wobbly RJM 1 4 4 

"Backcross" total 2 5 5 

Normal 
+//wo RJM 13 c 23 74 

WFH 3 13 33 

"F2'" total 16 36 107 

Normal 
unrelated WFH 1 0 6 

Normal 
+//wo WFH 1 0 6 

"2nd outcross" total 2 0 12 

Normal 
+//wo 

Normal 
unrelated 

" See text for abbreviations. 
Matings in flock breeding pen. 

c A few matings in flock breeding pen. 

mers owned by Ms Sieglinde Tate of  Duarte, 
California, in about 1989. She gave them the name 
" c r a z y . "  She gave the parent pair and one surviv- 
ing crazy youngster  to Dr. Gerald W. Dooley  of  
Kingston Springs, Tennessee,  for study. The pair 
produced another crazy offspring there, but it failed 
to survive past 6 weeks of  age. In June 1990 Dr. 
Dooley  gave the then adult male crazy bird from 
Ms. Tate to R . J .M. ,  for comparison with erratic. 
This one bird has been the source for all our sub- 
sequent data. 

Descript ion 

Adult " c r a z y "  pigeons '  behavior is somewhat 
similar to that of  erratics, but not identical. Picking 
up grain is difficult, but the grain is swallowed 
without the exaggerated flinging activity shown by 
erratics. " C r a z y "  birds invariably have stayed on 
the floor or on objects a short hop up, as do erratics. 
There is no attempt to fly. " 'C razy"  birds often 
pace rapidly in circles about 8 in. in diameter, un- 

like the spinning action sometimes shown by errat- 
ics. 

Occasionally the original crazy male was found 
lying as if dead with his head on the floor of the 
cage. When closely approached or touched, he would 
snap to consciousness as if from deep sleep. Some 
deafness possibly exists. 

For the first couple of days after hatching, crazy 
squabs show variable head-shaking or side-to-side 
swaying. Some put their bills against their crop and 
down to the nest bottom to steady themselves,  un- 
like the behavior of erratic babies. Half-grown crazy 
squabs are calmer than erratics when approached. 
They  tip the beak upward, without tremor. Crazy 
squabs often manage to get out of  the nest and fall 
on the floor, so they need attention. 

Crazy squabs have less trouble at weaning 
(fourth-fif th weeks) than erratics, but they need to 
have their feed in a cup or trough. 

Progeny of  the crazy male were all hatched 
and raised by foster parents. When he was allowed 
to raise a foster squab, his mate did most,  or all, 
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of the feeding. Behavior of crazy females in mat- 
ings remains to be observed. 

Genetics 

The crazy male was first mated with an erratic 
female which also had the dominant autosomal mu- 
tant " s i lky"  plumage. Six progeny resulted, all 
normal in behavior and of both sexes. Obviously 
crazy is not an allele of erratic and not sex linked. 

Next the crazy male was mated with an un- 
related albino (recessive autosomal mutant) not car- 
rying the erratic gene. This mating yielded 19 
progeny, all normal. 

Third, he was mated with a silky daughter from 
the first mating. Seven progeny resulted, of which 
six were crazy and only one normal. This is prob- 
ably just chance deviation from the 1:1 ratio ex- 
pected for a simple recessive segregation. Of the 
six crazy progeny, five were also silky, indicating 
no linkage of these mutants. 

Finally, the crazy male was mated with an un- 
related normal Racing Homer female and produced 
four more young, all normal. 

For Fz-type data, three matings were made be- 
tween progeny of the silky cross and progeny of 
the albino cross, and three matings of albino-cross 
progeny i n t e r  se .  These six matings yielded a total 
of 40 young, of which 9 were crazy, in line with 
the expected ratio of 3:1. Two of the crazy young 
were also albino, indicating that there is no linkage 
of these mutants. 

The data are summarized in Table III. The 
gene symbol used for crazy is cy ,  and heterozygotes 
are designated +//cy. 

Neurology 

To date no neurological study of crazy has 
been made. 

Table III. Summary of Results of Breeding Tests of the 
"Crazy" Mutant a 

Parents Number Progeny 
of 

Male Female matings Crazy Normal 

Crazy Normal unrelated RJM 3 0 29 
Crazy Normal +//cy RJM 1 6 1 

Normal +//cy Normal +//cy RJM 6 9 31 

See text for abbreviations. 

DISCUSSION 

The three behavior-mutant types reported here 
appear to be recessive Mendelian units. They seem 
to be unrelated to each other genetically, at least in 
the case of "errat ic" and "c razy , "  despite some 
phenotypic similarity. The erratic and the crazy mu- 
tants appear to affect coordination mainly of the 
anterior part of the body, while the wobbly mutant 
affects coordination mainly of the posterior part. 

Undoubtedly many other neurological mutants 
have occurred in pigeons and been discarded by the 
breeders. In chickens many such mutants have been 
studied (Crawford 1990), but they have not been 
used extensively. For the laboratory mouse, Sid- 
man et  al .  (1965) catalogued about a hundred neu- 
rological mutants, important for various fields of 
research. Coincidentally, one of the mutants in the 
chicken was also named "c razy , "  and one of the 
mouse mutants was named "wobble r . "  

Pigeons have been used extensively for many 
years in psychological research, especially with the 
"Skinner-box" operant-conditioning technique, to 
study discrimination and learning abilities (re- 
viewed by Delius, 1983). Such studies and also 
neurological research on pigeons (Granda and Max- 
well, 1979) have almost exclusively employed 
"'normal" birds. There has been no appreciation of 
genetic mutants as an alternate tool for dissecting 
neural mechanisms. If pigeons are to continue to 
be prominent in such research, this area of neglect 
must be recognized. Although few mutants are 
known and available in this species, the future pos- 
sibilities seem hopeful. Meanwhile, we offer spec- 
imens and breeding stock gratis to suitable parties. 
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