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face in a manner that begins an autonomic ner-
vous system reaction. In research with rats, Joseph 
LeDoux (2000, 2003) has shown that there are two 
pathways for the processing of fear (see Figure 8.1). 
The higher pathway goes through the cerebral 
cortex and has high spatial resolution. The lower 
pathway goes more directly through the amyg-
dala and is very fast but with less conscious expe-
rience. This suggests that the organism has a way 
to respond quickly to potential danger—even if its 
initial reaction is not correct. Simultaneously, the 
slow pathway is able to make a conscious appraisal 
of the situation. Thus, there is both a cortical and 
subcortical pathway to respond to dangerous 
situations. As such, there is great survival value 
in being wrong in responding to a stick as if it is a 
snake, when a snake could be dangerous.

From an evolutionary perspective, to be fear-
ful in the presence of dangerous situations would 
be adaptive. However, extreme anxiety can hurt 
our performance. Thus, anxiety can both help us 
and hurt us, depending on the situation and the 
extent of the anxiety. One scientific aspect of this is 
the question of how fixed or plastic these anxieties 
and fears are. From research, we know that certain 
phobias run in families, suggesting a genetic com-
ponent. However, not everyone has exactly the 
same fears, suggesting that fears can be learned 
during development.

One classic study in fear development is that 
of Susan Mineka and her colleagues (see Öhman 
& Mineka, 2001, for an overview). It had been 
observed that primates in the wild show a fear of 
snakes. Since a similar fear was seen in lab mon-
keys, it was assumed that the fear was somehow 

innate. However, Mineka asked the question of whether early experience could influence this. In 
particular, she wanted to know if observational learning could play a role.

What she and her colleagues did was to compare wild-reared rhesus monkeys with those 
that had been reared in the lab. The wild-reared monkeys that had been brought to the lab some 
24 years earlier showed a fear of snakes. This fear existed even though they would have had no 
experience with snakes during their time in the lab. The lab-reared monkeys, on the other hand, 
did not show any fear of snakes. In fact, they would reach over the snake to grab food.

How did monkeys develop the fear of snakes? What Mineka did next was to pair a wild-
reared monkey with a young lab-reared one. A snake was then presented, and a wild-reared 
monkey showed fear. The young lab-reared monkey was able to observe this. After this, the lab-
reared monkey also showed fear. Clearly, the lab-reared monkey had the ability to quickly acquire 
the fear but required an experience in which another monkey showed fear for it to happen.

The next question Mineka and her colleagues asked was about the importance of the feared 
object itself. In a very clever study, she showed some of the young monkeys a videotape of a wild 
monkey showing fear toward a snake. As expected, they acquired the fear of snakes. However, 
with another group of young monkeys, she edited the tape so what the young monkey saw was 
the original fear reaction of the older monkey but this time to a flower. If fear was acquired by 

FIGURE 8.1 What Happens When  
You See a Snake in the Woods?
The LeDoux fear response is made up of two pathways for the processing 
of fear. One pathway is fast and outside of awareness, while the other is 
slower and has a conscious component. Visual stimuli are first processed 
by the thalamus, which passes rough, almost archetypal information directly 
to the amygdala (red). This quick transmission allows the brain to respond 
to the possible danger (green). Meanwhile the visual cortex also receives 
information from the thalamus and, with more perceptual sophistication 
and more time, determines that there is a snake on the path (blue). 
This information is relayed to the amygdala, causing heart rate and blood 
pressure to increase and muscles to contract. If, however, the cortex had 
determined that the object was not a snake, the message to the amygdala 
would quell the fear response.

Source: LeDoux (1994).




