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where ls the food ... 

Ant-Eaters 
Learn Fast 

A team of Monash neuro-psychologists 
led by Dr. J. C . Saunders has found that 
the echidna or spiny ant-eater, one of 
the world's only two egg-laying mammals 
(the other is the platypus), learns about 
as fast as other mammals, but is slightly 
less efficient , particularly in reversing a 
learned-behaviour pattern in response to 
changed circumstances. 

The monotrernes, the group to which 
this unique pair of animals belong, lay 
eggs and SUCkle their young, not through 
teats as do other mammals but by secret­
ing milk from glands in the skin . They 
embody a strange mixture of reptile, bird 
and mammalian characteristics. The 
heart is mammalian, but the excretory and 
reproductive structures are virtually those 
of a reptile . The ear is part mammalian, 
part reptilian. The upper brain or cere­
bellum is as highly developed as that of 
the mammals, but other sections of the 
brain are more primitive. 

Many creatures, from the spineless 
worms to Man, can mod ify their be­
haviour through learning. However, this 
capacity varies according to the evolu­
tionary level of the animal. Man domi­
nates the animal kingdom largely because 
he learns fastest and can pass on what he 
learns to his fellows and to subsequent 
generations. 

Virtually nothing was known of the 
capacity of the monotremes to learn until 
the Department of Psychology team 
began to study the behaviour of the 
echidna. The present investigation should 
make a significant contribution to our 
understanding of the relation between 
animal behaviour and physiological pro ­
cesses, linking existing knowledge of the 
behaviour of lower vertebrates including 
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fish, birds, and reptiles with that of mam­
mals such as rats, monkeys, and Man. 

The echidna study provided an oppor­
tunity for undergraduate psychology stu­
dents (Joy Teague and Deborah Sloarnin ) 
to participate in a senior research project 
by doing the maze experiments as part 
of their second-year laboratory course 
requirement. A fourth-year zoology stu­
dent (P. Pridmore) assisted in testing the 
echidnas and provided a link between 
zoological and psychological aspects of 
the investigation. 

The first step was to develop condition­
ing procedures that could be used later 
to measure the limits of hearing in the 
echidna. The method used was the com­
mon Tvrnaze test in which the animal must 
learn to turn right or left to earn a food 
reward . The echidnas were "wild" when 
first brought to the laboratory and in­
variably took up a defensive curled 
position when touched, but within three 
weeks they had adapted remarkably to 
handling and to movement and feeding 
in the maze. 

All four echidnas tested soon learned 
to turn left or right to obtain food, ac­
cording to their training schedule. At the 
completion of seven test runs, they had 
all recorded at least one error-free session. 
They also ran faster along the maze as 
learning proceeded, and in general ex­
hibited the classic pattern of learning 
behaviour observed in the higher mam­
mals. Their rate of learning was about as 
fast as that of the rat. When the food 
reward was removed, the echidnas SOOn 
evaluated the situation and by the fourth 
no-food session were turning left or right 
at random, as they had before the ex­
periment commenced. 

A colleague in the Department of Psy­
chology (Dr. C. S. Chen) joined the 
group to perform a second, more advan­
ced experiment . The echidnas were taught 
as before, but the behaviour pattern was 

followed by a reversal; that is, they had 
to " unlearn" their lesson and turn in t 
opposite direction to obtain food . Ho 
ever, although the echidnas made fewer 
and fewer errors as the series of 10 re­
versal tests proceeded, they were slow in 
learning to change their previous learned 
behaviour and never achieved the 100% 
success figure commonly reached by rats 
and related animals. 

Other current research projects in the 
Monash neuro-psychological unit include 
the association of hearing "signals" with 
the activity of single brain cells, and a 
study of the effects of drugs on learning. 

The echidnas learned which way to tum 
10 find food with relative ease. 


