CHAPTER 6 S

1.
Evaluate the following argument for why we should believe the law of gravitation and 
the laws of Galileo and Kepler.


If you accept the law of gravitation, the laws of Galileo and Kepler, the lunary motions and the tides will, as a matter of course, be systematically explained and cast into a universal mechanics.

But why should I?  The empirical truth of the law is not directly obvious, nor can what it asserts be easily grasped.
Because if you accept it all these things will, as a matter of course, be systematically explained and cast into a universal mechanics.  What could be a better reason?


Russell Norwood Hansen, Patterns of Discovery
For Exercises 2 and 3, fill in the blanks.

2.
The call of a male Majorcan midwife toad keeps females ripening their eggs in 
anticipation of sex, a new study shows.



Jerry Lea, a postgraduate student at the Open University in Milton Keynes, has 
studied three groups of female Majorcan midwife toads, Alytes muletensis.  All the 
toads had ripening eggs in their ovaries.  To one group, Lea played a synthesized version 
of the male calls.  A second group heard the call of a different species, while the third 
heard no calls.


After a month, females from the first group had many eggs that were ripe and ready 
for ovulation, while the females in the other two groups had hardly any ripe eggs.  Lea 
speculates that stimulation of the female’s auditory nerve fibres causes hormone release 
in the part of the brain that controls reproductive behavior.


The finding makes sense given the sex roles of Majorcan midwife toads, says Lea.  
The males are in short supply because after fertilising the eggs they are celibate for a 
month while they raise the brood on their own.  “The males carry the eggs down the cliff 
faces to the pools where they develop into tadpoles,” says Lea.


Meanwhile, females squabble over remaining males, who advertise their readiness to 
mate by calling.  Some females don’t find a partner for the entire breeding season.  
There’s no point in wasting energy ripening eggs that have no hope of being fertilised, 
Lea says.
Alison Motluk, New Scientist, May 15, 1999


Explanation?  (yes or no)


Claim being explained

Explanatory Claims

Inferential or teleological?   If teleological, can it be rewritten as inferential?


Causal?  (yes or no)


Evaluation

3.
Like multiple sclerosis, poliomyelitis in its paralytic form was a disease of the more


advanced nations rather than of the less advanced ones, and of economically better off 
people rather than of the poor.  It occurred in northern Europe and North America much 
more frequently than in southern Europe or the countries of Africa, Asia or South 
America.  Immigrants to South Africa from northern Europe ran twice the risk of 
contracting paralytic poliomyelitis than South-African-born whites ran, and the South-
African-born whites ran a much greater risk than nonwhites did.  Among the Bantu of 
South Africa paralytic poliomyelitis was rarely an adult disease.  During World War II 
in North Africa cases of paralytic poliomyelitis were commoner among officers in the 
British and American forces than among men in the other ranks.  At the time various 
wild hypotheses for the difference were proposed; it was even suggested that it arose 
from the fact that the officers drank whiskey whereas men in the other ranks drank beer!



We now understand very well the reason for the strange distribution of paralytic 
poliomyelitis.  Until this century poliomyelitis was a universal infection of infancy and 
infants hardly ever suffered paralysis from it.  The fact that they were occasionally 
affected is what gave the disease the name “infantile paralysis.”  With the improvement 
of hygiene in the advancing countries of the world more and more people missed 
infection in early childhood and contracted the disease for the first time at a later age, 
when the risk that the infection will cause paralysis is much greater.



This explains why the first epidemics of poliomyelitis did not occur until this 
century and then only in the economically advanced countries.




G. Dean, “The multiple sclerosis problem,” Scientific American, 1970


Explanation?  (yes or no)


Claim being explained

Explanatory Claims

Inferential or teleological?   If teleological, can it be rewritten as inferential?


Causal?  (yes or no)


Evaluation

4.
“Why do birds fly?  Because it was a useful trait that helped them survive.”

a. This is an example of a teleological explanation.  What unstated assumptions are needed?  

b. How does the theory of evolution avoid invoking a guiding intelligence in its (apparently) teleological explanations?

5.
In the Seventeenth Century it was believed that worms and flies were spontaneously 
generated from mud and rotting or putrefying material.  Here is how Francisco Redi 
argued against that.



I began to believe that all worms found in meat were derived directly from the 

droppings of flies, and not from the putrefaction of meat, and I was still more 

confirmed in this belief by having observed that, before the meat grew wormy, flies 

had hovered over it, of the same kind as those that later bred in it.  Belief would be 

in vain without the confirmation of experiment, hence in the middle of July I put a 

snake, some fish, some eels from the Arno and a slice of milk-fed veal in four large 

wide-mouthed flasks; having well closed and sealed them, I then filled the same 

number of flasks in the same way, only leaving these open.  It was not long before 

the meat and fish, in these second vessels, became wormy and flies were seen 

entering and leaving at will; but in the closed flasks I did not see a worm though 

many days had passed since the dead flesh had been put in them.  Outside on the 

paper cover there was now and then a deposit, or a maggot that eagerly sought some 

crevice by which to enter and obtain nourishment.  Meanwhile the different things 

placed in the flasks had become putrid and stinking.

Francisco Redi, Experiments in the Generation of Insects (1688), translated by Mab Bigelow, 1909, in The Origins and Growth of Biology, ed. Arthur Rook

a. What other explanation could there be for why there were no worms in the sealed containers?
b. What other experiment(s) could you perform to show whether Redi is right?  Remember that in Redi’s time reliable microscopes were not available.  (See Redi’s paper for the other possibilities that Redi thought of.)
