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I worked on true Baconian principles, and without any theory collected facts on a wholesale scale.

in every generation the inferior would inevitably be killed off and the superior would remain - that is, the fittest would survive.

How extremely stupid of me not to have thought of that.

Darwin is truly great, but he is the dullest great man I can think of.

Questions to be Answered in this Section

1. When did the notion of evolution first arise?

2. What were the positions of the Uniformitarians and the Catastrophists?

3. How was Charles Darwin influenced by Lyell, Hutton, Erasmus Darwin, Lamarck, Malthus, and John Stephens Henslow?  What was left for him to contribute?  

4. Why did Darwin wait so long to publish?  What did Alfred Russel Wallace have to do with spurring him to publicize his theory?

5. What does the age of the earth have to do with inheritance of acquired characteristics?

6. How did Wallace grab Darwin’s attention for the second time?

7. Were the arguments for animal mind proposed by Porphyry in the third century BC the same as those made by Darwin in the eighteenth century?

tc  \l 1 "Origins of Evolutionary Thought                             # "Origins of Evolutionary Thought

Many ancients are known to have held evolution-like beliefs, though they were a distinct minority and their views are scarcely worth the mentioning.  Anaximander wondered that human infants were so helpless - how could they have survived when mankind was more primitive than was the case in his time, the sixth century BC?  So he proposed a fish-like ancestor.  Empedocles proposed a bizarre selection process acting on an original assortment of infinitely varied stock - isolated organs and limbs, oxen with human heads, and so on.  Over time the "unfit" disappear.  That was in the fourth century BC.


Anaximander and Empedocles did not greatly influence later speculation in biology - it was Aristotle's opinions and data that were revered for two thousand years.  But Aristotle did not pro​pose anything like evolution; in fact, his views were quite the contrary and consonant with his belief in different "natures."
   He believed in a scala naturae of fixed species arranged from low to high.  It seems well expressed, and endorsed, by John Locke in the seventeenth century:
 

All quite down from us the descent is by easy steps, and a continued series that in each remove differ very little one from the other.  There are fishes that have wings and are not strangers to the airy region, and there are some birds that are inhabitants of the water, whose blood is as cold as fishes...When we consider the infinite power and wisdom of the Maker, we have reason to think that it is suitable to the magnificent harmony of the universe, and the great design and infinite goodness of the architect, that the species of creatures should also, by gentle degrees, ascend upwards from us towards his infinite perfection, as we see they gradually descend from us downward.
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The worry of many believers in such a continuum of being was the discovery of gaps - "missing links" - in the continuum of being.  When such evidence of extinction was found, as in the remains of woolly mammoths, sabre-toothed tigers, and plants that were never seen living by human eyes, catastrophism was used to explain it.  Just as God had sent the Flood, gigantic geological changes had changed climates, flooded regions, raised mountains, and wiped out whole species in the blink of an eye.  Part of this explanation rested on the fact that many of these catastrophes were possible only when the earth was young and could not occur today.  Hence the present was cut from the past, which was left unknowable.  But at least extinction was intelligible.

tc  \l 1 "Influences on Darwin                                        # "Influences on Darwin      

[image: image2.jpg]¥y




An opponent of this view was Charles Lyell,
 a Scottish geologist, who saw the theory of catastrophes winnowing a fixed scale of species as "dogma...calculated to foster indolence"
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He proposed uniformitarianism, which posited gradual change in life forms due to natural causes that are the same today as when life began.  Extinction of species depends on causes similar in kind to those that cause erosion of rock.  Uniformitarianism had originally been proposed by Scottish geologist James Hutton
, who saw "the ruins of an older world in the structure of our planet."
 Lyell spent his life traveling and making notes on the con​stantly-changing earth that he saw.  His father had been a bota​nist and he had studied entomology, so he was sensitive to the "continual flux" of the animate world.  And he saw how gradual change, not catastrophe, could affect life forms:
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Forests may be as dense and lofty as those of Brazil, and may swarm with quadrupeds, birds, and insects, yet at the end of ten thousand years one layer of black mould, a few inches thick, may be the sole representative of those myriads of trees, leaves, flowers, and fruits, those innumerable bones and skeletons of birds, quadrupeds, and reptiles, which tenanted the fertile region.  Should this land be at length submerged, the waves of the sea may wash away in a few hours the scanty covering of mould.

The reason for mentioning Lyell is that the first volume of his book was packed by Charles Darwin for his trip around the world during the period 1831-1836 on H.M.S. Beagle.


Darwin had dropped out of medical school and failed to do well in the undemanding theological studies to which he had been consigned, in hopes that if he was unfit to be a physician like his father, perhaps he could be a parson.  His chance to sail on the Beagle owed to contacts at Cambridge and to the fact that botany may be the field where he could use his unusual powers of observation and collecting.


Darwin was the "collector of dry facts"
 that were necessary to understand the laws governing the variety of life forms in the world.  And he was an observer, as a friend, Dr. Edward Eickstead Lane, wrote in describing walks taken with Darwin:
 

No object in nature, whether Flower, or Bird, or Insect of any kind, could avoid his loving recog​nition.  He knew about them all...could give you endless information...in a manner so full of charm, that you could not but be supremely de​lighted, nor fail to feel...that you were enjoying a vast intellectual treat to be never forgotten.

Darwin described himself as seeing as if through the eyes of Lyell, writing that "I feel as if my books came half out of Sir Charles Lyell's brain."
  Throughout his travels he saw evidence for Lyell's thesis - an old world, changing now as it has been for time out of mind.  He found marine fossils in Chilean mountains twelve thousand feet high and developed a theory of atolls based on volcanic action and erosion, coupled with the slow buildup of coral.  


As the earth changed, so could living things.  Darwin left England a creationist, like almost everyone else, and returned in five years with some doubts.  And he should have had doubts!  His grandfather, Erasmus Darwin, had published Zoonomia,
 a fiercely evolutionary book that wondered about the one organism from which all others, of all species, evolved - "THE GREAT FIRST CAUSE...THE GREAT ARCHITECT! THE CAUSE OF CAUSES! THE PARENT OF PARENTS!


Erasmus Darwin argued that changes in species over the course of time are due to outside influences and that an animal, once changed, passes on that change to its offspring.  This belief in inheritance of acquired characteristics was endorsed also by his grandson and was expressed by Erasmus as follows:

When we revolve in our minds, first the great changes which we see naturally produced in animals after their birth, as in the production of the butterfly with painted wings from the crawling caterpillar, or of the (air breathing) frog from the (water breathing) tadpole; secondly, the great changes by artificial cultivation, as in horses which we have exercised for strength and swift​ness, or dogs which have been cultivated for strength and courage...thirdly, the great changes produced by climate,...the hares and partridges of latitudes which are long buried in snow becoming white during the winter months; fourthly, the changes produced before birth by crossing or mutilation; fifthly, the similarity of structure which obtains in all the warm-blooded animals, including mankind, from the mouse and bat to the elephant and whale; one is led to conclude that they have alike been produced from a similar living filament.

· tc  \l 1 "Thomas Brown and Erasmus Darwin                             # "Thomas Brown and Erasmus Darwin  


The associationists of the early 19th century were only too ready to accept instinct, as long as it was reasonably defined.  Thomas Brown was an assistant to Dugald Stewart and technically a member of the Scottish School of Common Sense, but we have seen that he thought more like Berkeley and Hume than like Reid.  


Brown critiqued Zoonomia, in  his "Observations on the Zoono​mia of Erasmus Darwin," in 1798.
  Showing his usual perceptive​ness, Brown wrote:

Those who defend instinct as a "divine something, a kind of inspiration," are, indeed, worthy of ridicule.  But, if by the term instinct be meant a predisposition to certain actions, when certain sensations exist, the admission of it is so far from being ridiculous, that, without it, the phenomena of animation cannot possibly be ex​plained.  Instinctive actions, therefore, are...to be considered, as the result of principles, origi​nal in the frame; so that, when the mind is af​fected, in a certain manner, a certain action, independently of experience, necessarily ensues.

· Lamarck


Charles Darwin's grandfather was only one influence - he also knew well the thesis of Jean Baptiste de Monet,
 the man most closely associated with the doctrine of the inheritance of ac​quired characteristics, who in fact took as central that principle which Erasmus Darwin took for granted.
,
  Though much of his work was fraught with folly in pre​sentation and interpretation, he correctly emphasized three impor​tant things:
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(1) that species vary under changing environmental influences.  Unchanging conditions may produce what appear to be static life forms.

(2) that there is a unity underlying species diversity.

(3) that species are subject to progressive devel​opment.  This development as "improvement" owing to effort made Lamarckianism attractive to many.
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Following Erasmus Darwin, Lamarck emphasized the passing on of acquired traits through a "law of use and disuse," such that a deer-like animal forced to seek higher and higher foliage for feed, gives rise over generations to the giraffe.  Similarly, animals that live in darkness, like moles, lose vision and eventu​ally eyes.  Other speculation by Lamarck and his colleagues brought biological discussion into disrepute for some years.
  We will see that Lamarck's belief in the inheritance of acquired characteristics was eventually adopted by Charles Darwin himself and by many others.

· Malthus and the Essay on Population

A third influence on Darwin had to be the Rev. T. R. Malthus, mathematician and economist, whose Essay on Population struck both Darwin and Alfred Russel Wallace with the ideas of struggles and survivals.
  At the time, the chief intent of Malthus' work was the warning that overpopulation is attended by famine and a reduc​tion in population, since subsistence cannot match the geometrical increase in populations.  This was 1798, published anonymously at a time when the utilitarian philosophers, including Adam Smith, Joseph Priestly, and Jeremy Bentham
 were promoting the idea of universal peace, liberty, and equality, allowing limitless in​creases in population.  Malthus' thesis did not make the utilitar​ian paradise as attractive as it had seemed, since the paradise would have no curbs on population.  But it did make one think of struggles among members of the same species for scarce resources.  The survivors would live to reproduce.
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Finally, Darwin himself claimed that the greatest influence on him was that of Professor John Stevens Henslow of Cambridge.  He was expert in botany, entomology, chemistry, minerology and geology
 and Darwin spent much time with him.  Henslow seems almost a model for what Darwin himself was to be taken by later detractors.  His strength was his drawing of conclusions from "long-continued minute observations," but Darwin doubted that "anyone would say that he possessed much original genius."
  


Like Henslow, Darwin was a careful observer and he became a great collector, especially of beetles.  In his autobiography, he wrote:
 

I will give a proof of my zeal: one day on tearing off some old bark, I saw two rare beetles and seized one in each hand; then I saw a third and new kind, which I could not bear to lose, so that I popped the one which I held in my right hand into my mouth.  Alas it ejected some intensely acrid fluid, which burnt my tongue so that I was forced to spit the beetle out, which was lost, as well as the third one.

tc  \l 1 "Darwin's Work                                               # "Darwin's Work   


By the end of the Beagle's voyage in 1837 Darwin was recog​nized as a painstaking naturalist who had worked on barnacles and mammalian fossil forms and had written on geology and reefs.  He was thought to be patient, reflective, and prone to ponder before publishing.  What he did next is best described by himself:
 

When on board H.M.S. Beagle, I was much struck with the distribution of the organic beings inhab​iting South America, and the geological relations of the present to the past inhabitants.  These facts seemed to throw light on the origin of species.  On my return, it occurred to me that something might be made of this question by accu​mulating all sorts of facts which could possibly bear on it.  My first note-book was opened in 1837.  In 1838 I read Malthus on Population.  Being prepared to appreciate the struggle for existence which goes on everywhere, it struck me that favourable variations would tend to be pre​served, unfavourable to be destroyed.  The result would be the formation of a new species.  I had at last a theory by which to work.  After five years' work I drew up some short notes; these I enlarged in 1844...from that period to the present (1858) I have steadily pursued the same object.  Mr Wal​lace, who is now studying the natural history of the Malay Archipelago, has arrived at almost exactly the same general conclusions.  Sir C. Lydell and Dr. Hooker, both of whom knew of my work - the latter having read my sketch of 1844 - honored me by thinking it advisable to publish, with Mr. Wallace's excellent memoir, some brief extracts from my manuscripts.


The Origin of Species was published in 1859 and revolution​ized biology and other disciplines as well.  Darwin surely did not "discover" the concept of evolution and he was mistaken on many counts,
 but his was the evidence that sealed the fate of the catastrophists and the fixed scale of nature. After formulating his theory by 1839 and outlining it by 1844 in a 230-page essay, Darwin sat on it for fifteen years while he settled in the country and fathered ten children.  He wrote books on his voyage, on reefs, on volcanos, and on seven years' work with barnacles.  But he did not write The Origin until he realized that Wallace was going to beat him to it.


One reason for the delay, no longer accepted, was his con​stant illness.  He suffered from intense headaches, vomiting, and heart palpitations and consulted the best physicians in England looking for a cure.
  He also had himself hypnotized, underwent hydrotherapy,
 and spent a life described by his son Francis as "one long struggle against the weariness and strain of sickness."
  His illness has never been diagnosed; he may have suffered from severe allergies or from a disease contracted in his travels.


Whatever the disease, it did not prevent his work on subjects other than The Origin, so the delay must have been due to fear of the consequences of publishing evidence for evolution.  Aside from the unreasoning opposition of the church, there was scientific opposition to such views and a disdain for the concept of evolu​tion.  "which had long been an enthusiasm of ecstatics and occult​ists devoted to seances and tales of fairies flitting across the moors at dawn.  To advance so amateurish a theory was to invite learned ridicule."
 Darwin did write up his views - in pencil - in 1842.  The 230-page manuscript was only found in 1896, fourteen years after his death.  With his wife's death in that year, the family house was vacated, and the earliest formulation of Darwin's theory was found in a cupboard under the stairs.  It had always been used solely as a storage space and had evidently been placed there since there was no intention to publish it.
 
Darwin was astonished when he received Wallace's paper on June 3, 1858.  It was titled, "On the Tendency of Varieties to Depart Indefinitely from the Original Type" and Wallace sought Darwin's opinions.  Wallace was also a collector of plants and insects,
 was influenced by Lyell's writings, and had read Mal​thus.  While recovering from malaria, he hit on the notion of competition and that the fittest would survive, to use his words.
  Darwin was inclined to be magnanimous and let Wallace take the credit, but he was persuaded by Lyell and Hooker to make a joint announcement of his and Wallace's conclusions and to speedily write a brief account for publication.  The "abstract,"

as he called it, was two hundred thousand words long and finished within a year.  That was The Origin of Species by Means of Natural Selection.


That book is so detailed as to tire some readers and Darwin indeed intended to give "a long catalogue of dry facts."
  If not for Wallace's letter and the haste that it forced, he would have included many more facts than he did.  Was he merely a "kind of machine for grinding general laws out of large collections of facts," as he asked himself?
  Critics often said what Whitehead was later to echo - "he is the dullest great man I can think of."  Darwin replied to such critics:
 

Some of my critics have said, "Oh, he is a good observer, but he has no power of reasoning."  I do not think that this can be true, for the Origin of Species is one long argument from the beginning to the end, and it has convinced not a few able men.  No one could have written it without having some power of reasoning.

· tc  \l 1 "Is the Earth Old Enough?                                    # "Is the Earth Old Enough?   
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Darwin's aim was to show that evolution has occurred and that natural selection is the mechanism by which it occurs.  He accom​plished the first goal, partly because everyone was prepared to accept his evidence for something in which they already believed. But the second aim was frustrated for decades by the physicists who refused to give the evolutionists enough time for natural selection to work its effects.


William Thomson, Belfast-born mathematician and physicist,
 whose specialty was heat and whose title was Lord Kelvin, announced in 1868 that the sun could be no more than five hundred million years old.
  Such a brief span seemed insufficient for natural section to have produced the current diversity of life, so Darwin and many others were driven to accept Lamarckian inheri​tance of acquired characteristics.  In this way, a few generations could produce a mastiff with an inherited fear of butchers, per​haps acquired by successive generations witnessing animals being slaughtered by butchers.  By the same token, a gentleman could be produced after a few generations of savages pass on the mental improvements gained by living in civilization.


After Darwin's death matters changed and the earth grew much older.  Kelvin had based his assessment on the opinions of Hermann Helmholtz,
 who assumed that the sun's heat was generated by release of potential energy as its mass was contracted by gravity.  Such a process could go on no more than forty million years, a figure raised to five hundred million by Kelvin, assuming that Helmholtz was right regarding the process producing heat.

[image: image13.jpg]. Loy MokGax





Kelvin allowed that there "may be laws that we have not discovered," and there were.  The discovery of fogged photographic plates in a laboratory at Wurzbug in November of 1895 led to the discovery of radioactivity by Wilhelm Roentgen.
  This led to Cambridge physicist Ernest Rutherford's perfecting of dating through assessment of decay of radioactive materials.
  He could say with confidence that "this piece of pitchblende is seven hundred million years old," based on the amount of uranium or radium remaining in it.  Rutherford knew that this discovery "thus increases the possible limit of the duration of life on this planet, and allows the time claimed by the geologist and biologist for the process of evolution."
  But this was after the turn of the twentieth century.  During the last decades of the nineteenth century it was universally agreed that natural selection alone could not explain evolution.

· tc  \l 1 "Alfred Wallace\: Are Humans Excempt?                         # "Alfred Wallace: Are Humans Exempt?   


Darwin originally had little to say about human evolution, but Wallace did.  In 1864 he applied natural selection to human evolution and dealt with two problems that frequently were brought up.  First, why do humans seem so far superior in intelligence to even the great apes and second, why do remains of prehistoric ancestors appear similar in body and form to moderns who discover their remains?  Shouldn't their brains have been smaller?
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Wallace proposed that humans underwent natural selection long ago and that resulted in an upright posture and present physical characteristics.  But humanity's control over its environment freed it from further pressures of natural selection.  Further development occurred through the accumulation of knowledge and technology and through cultural transmission.  Such transmission occurs widely among animals, as well, and Wallace emphasized the learning involved in birds' nestbuilding and singing.
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Wallace was far better traveled than was Darwin and other evolutionists and he was impressed by the intelligence of savage peoples, who seemed "little inferior to the average member of our learned societies."
  Their brains lacked only education, just as the European brain lacked cultural education in prehistoric times.   The modern human brain seemed to Wallace to have existed in ad​vance of the needs of its owner and it seemed impossible that it could have developed through small variations subjected to natural selection.  This could have occurred only through the intervention of some higher power.  Hence, Wallace added a Deity to assist natural selection on humanity's behalf.  Such a conclusion could not be allowed to pass uncontested and Darwin answered in 1871.

· tc  \l 1 "Darwinism and the Human/Animal Schism                       # "Darwinism and the Human/Animal Schism   


In that year Darwin published The Descent of Man, devoted to showing that the differences between man and beast were not so great as to warrant Wallace's "suprahuman intervention" to account for the human brain.  Two chapters aimed to show that reason and higher mental powers exist in animals other than humans and that our status is therefore not unique.  Others pointed to the in​stinct in human behavior, a topic that was popular in the late nineteenth century and, following a period of disrepute, resur​faced in the last decades of the twentieth century.

[image: image16.jpg]



It was Porphyry who, in the third and fourth centuries, was a disciple of Plotinus and who wrote commentaries on his mentor, on Aristotle, and on others.  As a Neoplatonist, he was an opponent of the Christian sects of his time and he attacked them because of their eating of flesh, though the animals whose flesh was consumed had souls like their own.  Like Darwin many centuries later, Porphyry diminished the distinction between human and animal "mind." 
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As proof that animals have souls, Porphyry pointed to the same sorts of evidence that Darwin used in his arguments for the existence of animal minds.  First, animals have reason, which in those times was divided into "outgoing" or "indwelling."  Evi​dence for outgoing reason lies in the communication among ani​mals, who seem to understand one another, at least at some level.  The counterargument that we cannot understand them is moot, wrote Porphyry, since we do not understand humans of other nationali​ties and languages, but we do not deny them souls on those grounds.


And, in fact, we do understand them to an extent, since we can tell when they are hungry, angry, or fearful.  As far as indwelling reason, is it not obvious that animals seem to feel envy and that they have virtues such as courage and industrious​ness?  They have no written laws, but neither did humans at one time, yet humans are supposed to have souls.  Finally, like humans, animals are liable to go mad.  Is it only prejudice that denies them souls?
  Though he was almost certainly unfamiliar with Porphyry's arguments, Darwin agreed and pointed to scores of examples supporting the presence of intelligence in animals - examples suggesting emotional experience, reasoning power, and protolanguage.  Every​one is familiar with the playful puppy, and Darwin referred to playful ants, pretending to bite and exhibiting clear signs of jolliness.  We know also the courageous dog, the faithful horse and the curious cat - example after example can be brought to show that animals feel happy, sad, dejected, proud, brave, jealous, and so on.  Animals show emotion much as we do.


Sled dogs scatter on thin ice, "reasoning" that distribution of their weight will prevent a dunking.  Travelers in the Andes ask for the mule that is "la mas racional," and Darwin's dog remembered him after five years' absence.  Other examples of amazing feats of animal intelligence were given, all to diminish the apparent human/animal chasm, so that natural selection had some hope of producing a human brain as a variation on already high-quality animal brains.  


The old saw that animals are guided by instinct and humans by reason was popular in the 19th century and seemed beyond any dispute.  How can a spider learn to spin a web and how can a pigeon build a nest unless nature has implanted wisdom in advance - as instinct?  Doesn't intelligence replace instinct as we pass from lower to higher organisms?  However, Darwin dismissed this view, pointing to the direct, not inverse, relation between instinct and reason.  Organisms like the beaver, which learns quickly and is otherwise intelligent, have many instincts and simple, less reasonable organisms, such as insects, have correspondingly fewer instincts.  Reason does not increasingly replace instinct as we pass up the phylogenic scale.
  


Language is always brought up as a key difference between human and beast, since nothing like human language seems to occur in other animals.  But Darwin pointed to mimicry in birds, bird​song, monkey calls, and other "elements" of language as evidence that the pieces were there, if the intelligence were added to use them.  Even morality could be developed from animal "parts," given instincts of parental and filial affection.  Humanity's great intelligence developed rapidly from this animal base with the help of Lamarckian inheritance (of acquired characteristics). Human peculiarities, such as relative hairlessness, likely were the product of natural selection.


Critics at the time and since were quick to point out that Darwin's case for reason and emotion in animals was not entirely persuasive.  Even a century later, the question of mentality in animals was debated.

Questions to be Answered in this Section

1. What was Spencer’s evolutionary associationism and how did Spencer influence Darwin?

2. What is “Social Darwinism” and in what way was Spencer not a racist in promoting that doctrine?

3. How did Thomas Huxley act as “Darwin’s bulldog” and how did he deal with Bishop Wilberforce?

4. In what ways were Huxley’s views like those of LaMettrie and like those of David Hume?

5. Why did Darwin recruit George Romanes and how did this man attempt to serve Darwin?  What was the purpose of his Animal Intelligence?

6. What was the actual disagreement between Lloyd-Morgan and Romanes?  How did George Spalding’s work fit in here?

7. How is Lloyd-Morgan’s research summed up in the cinnabar moth, the duckling, and his fox terrier, Tony?

8. Why and how is Morgan’s “Canon” always misinterpreted?

9. Who were Klüger Hans and Oskar Fungst and why are they important?

tc  \l 1 "Herbert Spencer's Evolutionary Associationism               # "Herbert Spencer's Evolutionary Associationism
Herbert Spencer was a self-educated writer and civil engineer who made his living as a journalist and became friends with Thomas Huxley, self described as "Darwin's bulldog."  He was also acquainted with Henry Lewes and Marian Evans; it was evidently Spencer's insistence that their relationship be platonic and his introducing her to Lewes that led to her becoming George Eliot,
 supported in her novel writing by Lewes.
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Spencer applied the principle of evolution to all subjects, years before Darwin's Origin was published.  Darwin's opinion of Spencer seemed mixed admiration and abhorrence.  As he wrote:
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Herbert Spencer's conversation seemed to me very interesting, but I did not like him particularly ...I think that he was extremely egotistical.  After reading any of his books          I generally feel enthusiastic admiration... and have often wondered whether in the distant future he would rank with such great men, as Descartes, Leibnitz &c., about whom, however, I know very little.  Nevertheless I am not conscious of having profited in my own work by Spencer's writings... His conclusions never convince me...Anyhow they have not been of any use to me.
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By 1855 Spencer had published his Principles of Psychology which, like his other books, applied evolutionary thought to everything.  He saw a development of simple to complex in every part of nature, animate and inanimate.  In behavior he saw a "correspondence of inner to outer relations," as the world im​prints itself on the organism's nervous system, just as rain from a roof makes a ditch in the ground below it.  Successively deeper imprints are passed on, Lamarckian style, to successive genera​tions and the world-organism correspondence grows closer.


The nervous system evolves from simple reflexes to compounds of reflexes, or instincts.  Then memory is added and finally rea​soning and consciousness.  The simple law of association by conti​guity is responsible for the whole process and, if a conscious thought regularly accompanies an action, the action becomes in​creasingly automatic and eventually occurs without consciousness.  Since Lamarckian inheritance was also a feature, an individual who had made piano playing habitual enough, would likely pass on "musical ability" to his children.


Spencer also provided an evolutionary interpretation of hedonism.  Organisms act to prolong pleasures and to get away from feelings of pain.  Pleasures appear to be correlated with benefi​cial, healthy activities, such as eating and staying warm, while pains are accompaniments of detrimental activities.  This is clearly the work of natural selection, wrote Spencer, since indi​viduals who happened to find pleasure in biologically harmful activities would perish, as did the mammal that enjoyed holding its head under water until it passed out.


In higher animals, including humans, this natural correlation can become less clear.  Since humans have resisted natural selec​tion and their environment has changed radically, the connection between emotion and biological benefit is no longer assured and what humans enjoy is not necessarily good for humanity. Like Bain,
 Spencer explained learning as trial and error, with selection ("trials") dependent on consequences:
 

On the recurrence of the circumstances, these muscular movements that were followed by success are likely to be repeated, what was at first an accidental combination of motions will now be a combination having considerable probability.

tc  \l 1 "Promotion of Racism\: Maybe Not                              #  "Promotion of Racism: Maybe Not   


Regarding society, Spencer was a proponent of what came to be called Social Darwinism, the view that natural selection properly rewards the fittest with success and wealth and weeds out the inferior.  He advocated maximum personal liberty and minimal government - vaccination programs and care for the insane or unable should be stopped, since such measures only preserve the weak and thus promote regression of the human race.


His race theories forbad the mixing of races, since each had acquired a "certain constitutional adaptation to its particular form of life" and mixing them can only lead to maladaptions that correspond to neither of the originals.  Evidence for this is seen in the Eurasians in India and the half-breeds in America.  When asked by a Japanese politician whether Japanese should be allowed to marry foreigners, he urged "By all means, therefore, perempto​rily interdict marriages of Japanese with foreigners."
 Spencer saw the inheritance of acquired characteristics everywhere.  He believed that his own hands were small because his ancestors had been schoolmasters who did not engage in manual labor and thus did not develop large hands.  Germans were often nearsighted, he believed, because of their studiousness during the past few centuries.  He even suspected that Quakers were more prone to color blindness and to tone deafness because of their ancestors' avoidance of music and bright colors.
  But his racism was softened by its assumption of malleability that allowed rapid change.  He proposed that the Irish immigrants to America had rapidly civilized, losing their "Celtic aspect," evidently in a single generation.


Because races could quickly change in fundamental character​ists due to inheritance of acquired characteristics, Spencer later seemed overly environmentalist in the eyes of the genuine racists.  He supervised a vast compilation of volumes by a number of writers on Descriptive Sociology, and eight parts were in print by 1881.  The project was not a moneymaker and so was suspended, though he left provisions in his will for its continuence.  There was much evidence in these volumes for nonracist explanations of the prac​tices of primitive peoples and, happily, its influence was great.  According to one estimate,
 most people who entered the field of sociology between 1870 and 1890 did so because of the influence of his writings.  And, since his support of laissez-faire government made him a darling of the business classes, many of these conser​vative fans used their influence to ensure that sociology depart​ments were founded in American universities.
 
Spencer became very influential by the end of the nineteenth century and was the most frequently-cited author in James' Princi​ples of 1890.  But in the twentieth century he has been all but forgotten.   The associationist psychology he promoted is far more clearly and usefully presented by Bain and Spencer's evolutionary conceptions, resting on the inheritance of acquired characteris​tics and the continued operation of natural selection in human society, are no longer taken seriously.  Yet, there is no doubt that he was very influential in popularizing evolutionary thought and, though much of his work was confused and preposterous, he encouraged people like Huxley, Romanes, and Morgan, whose thoughts were clearer.

tc  \l 1 "Darwin's Bulldog                                            # "Darwin's Bulldog

Thomas Huxley
 wrote little on the evolution of intelligence, performed no notable experiments, and proposed no theory to ac​count for the adaptiveness of behavior.  But he took seriously the implications of the belief that animals were complex biological machines and that there is continuity between humans and animals.  The inescapable conclusion is that we are "conscious automata," in that consciousness is an epiphenomenon.
  Huxley was a doctor's apprentice as a youth and studied enough to win a scholarship to a London hospital, where he passed the first part of the medical examination at the age of twenty in 1845.  He gained an appointment as assistant surgeon on H.M.S. Rattlesnake and spent from 1846-1850 in the south pacific, where he studied marine anatomy and sent the results back to England.  During several more years he made his reputation with other papers on marine anatomy and was appointed to the Government School of Mines, later to become the Imperial College of Science and Tech​nology.  He spent 35 years there but was famous by 1858, both as a comparative anatomist and as a popular speaker.


It appears that Darwin saw in Huxley a valuable ally for the promotion of the doctrine of natural selection, should he agree with it.
  In 1859, upon reading The Origin, Huxley saw the power of the theory and then remarked "How stupid not to have thought of that!"  He told Darwin that he would supply the "combativeness" that "may stand you in good stead."
 
In 1860 Huxley did just that, in a highly-publicized inter​change with Bishop Wilberforce of Oxford at the meeting of the British Association for the Advancement of Science on June 30.  Wilberforce,
 called "Soapy Sam," after his habit of rubbing his hands together as he spoke,
 condemned Darwin's theory as "a dishonoring view of nature," and asked Huxley through which of his grandparents he was related to a monkey.
  "The Lord hath deliv​ered him into my hands," whispered Huxley to a friend, Benjamin Brodie; then he rose and replied:

A man has no reason to be ashamed of having an ape for his grandfather.  If there were an ancestor whom I should feel shame in recalling it would rather be a man - a man of restless and versatile intellect - who, not content with success in his own sphere of activity, plunges into scientific questions with which he has no real acquaintance, only to obscure them by an aimless rhetoric, and distract the attention of his hearers from the real point at issue by eloquent digressions and skilled appeals to religious prejudice.

For ten years thereafter Huxley wrote and spoke in defense of Darwinism, so that Charles himself could remain content in the countryside having children.  But by 1871 overwork and financial strain brought on a breakdown that put Huxley out of action for a year - the year that George Spalding presented his data at the summer meeting of the British Association.

tc  \l 1 "Huxley and Animals' Minds                                   # "Huxley and Animals' Minds   


Like Descartes, Huxley viewed animals as automata, but like LaMettrie, he saw them as sensitive automata.  In an invited address at the 1874 meeting of the British Association in Belfast, he expressed the opinion that conscious in animals can be no more than a collateral product, and conscious volition can only be "indicative of physical changes, not a cause of such changes."
  Listeners knew that Huxley was a great believer in human/animal continuity and must have concluded that he meant the argument to apply to humans as well.  


He finished by saying that the application is proper and that, "We are conscious automata, endowed with free will in the only intelligible sense of that much abused term - inasmuch as in many respects we are able to do as we like - but nonetheless parts of the great series of causes and effects which, in unbroken continuity composes that which is, and has been and shall be - the sum of existence."

 tc  \l 1 "Huxley\: Hume a Century Later                                # "Huxley: Hume a Century Later      

 
In 1876 Huxley was asked to write an introduction to a book on the philosophy of David Hume.
  There he discussed the question of volition, which he interpreted exactly as did Hume - "the impression which arises when the idea of a bodily or mental action is accompanied by the desire that the action should be accom​plished."
  As far as "doing as we like," Huxley proposed that our likes and dislikes are determined by something in our past and hence are determined as well.


As Hume might have said, our moral responsibility for our acts has nothing to do with the causes of the acts, but with our frame of mind.  As Hume did in fact write, morality is based on feeling, not on reason - and this was Huxley's position as well.  Instinctive intuition is the basis for morality and, when we get down to it, for belief in physical laws as well.  And just as one person may understand geometry better than do others, some may be more or less fitted with moral intuitions.  Some may completely lack moral sense, but we do not fault geometry because some cannot learn it. In the same work, Huxley repeated arguments for the animal/human continuum, argued that it is impossible to assess consciousness in others and that the content of consciousness is irrelevant to understanding the mind.

tc  \l 1 "Romanes\: Dualism and Lamarckianism                          # "Romanes: Dualism and Lamarckism

In 1874 Darwin was struck by a letter published in Nature and invited the author, George John Romanes, to visit him at home in Kent.  Romanes
 had been a student of physiology and carried out careful work in Scotland on jellyfish and on the nature of re​flexes.  He was recognized for this work by election to the Royal Society at the age of thirty-one.  But his interest in the evolu​tion of mind was what earned him lasting fame and a bit of notori​ety.  He proposed, with Darwin's support and approval, to examine evidence for mentality in animals and to determine in what ways minds differ.

tc  \l 1 "Animal Intelligence                                         # "Animal Intelligence    


He had collected reports of intelligent animal activity from contacts all over the world and he received Darwin's notes on behavior.  Darwin was pleased to see Romanes taking on a task that                                                              he viewed as important and many at the time saw Darwin passing on the mantle to the much younger Scot.
Romanes planned to sort out his masses of material by first classifying the observations and then deducing the general prin​ciples of a theory of mental evolution.  The presentation of the classified observations was published first by itself as Animal Intelligence in 1882, a few weeks after Darwin's death.  Romanes was afraid that if this book were judged in isolation from the planned theoretical interpretation, it would be considered "but a small improvement upon the works of the anecdote mongers."
  And that is precisely what happened. 


Romanes tried to critically evaluate the cases he presented, so that his would not be just another "pop" book describing the wonderful world of animal minds.  But he absolutely trusted sources that he judged competent, so he included stories of commu​nication of complex information among snails.  When a bishop and a major general reported the same story, Romanes included their account of a tribunal of rooks judging a miscreant jackdaw.
 

tc  \l 1 "What is the Mind?                                           # "What is the Mind?   


Aside from the unfortunate character of the first book, Romanes made a positive contribution to the defining of mind, not only in animals, but in other humans as well.  Only my own mind is available to me as thoughts and feelings - to know the thoughts of others I must rely on what Romanes called the ambassadors of the mind.  Those ambassadors are the behaviors of others, including their vocalizations.  It is fair to say that when I infer con​scious experience in others I make an objective inference based upon their activities.  The sheep bounding across the field must feel something like what we would feel like doing the same thing.  The fact that I can make an inference of any kind owes to the fact that I can make a subjective inference about my own mental states.  When I judge that certain of my behavior is accompanied by certain mental states, I am justified in making an objective inference and assuming that other organisms feel the same thing under the same circumstances.  Given that we can never know the mind of another,
 the only way that we can access other minds is in this way.  Asking for more is "the skeptical demand for impos​sible evidence."


Romanes also defined mind, or set the criteria for the legit​imate inferring of mind, in a way that was adopted by many during the late nineteenth and early twentieth centuries.
  The question is one that later puzzled Freud - when are we justified in inter​preting an organism's action as evidence for mind, or conscious experience?
  When a dog fetches a stick, or a monkey cracks a nut, or a bird feeds its young, or a worm digs a burrow - are any of these activities evidence for mind?  What is mind, or rather, what shall be the criteria for what we call mind?


Romanes proposed that mind and consciousness may be assumed when activity is purposeful - directed toward a goal - and when it improves with experience.  In other words, mind requires the ability to learn to reach goals.  This eliminates reflex behavior, where goals are routinely achieved,
 but learning is not a con​spicuous feature.  Countless later writers were to adopt this criterion, including William James, Edward Thorndike, and Edward Tolman.  Mind means purpose and ability to learn.

· tc  \l 1 "The Tree of Development of Mind                             # "The Tree of Development of Mind   


When Romanes thought of "mind," it was not the conception of mind held by Huxley - an epiphenomenon accompanying the workings of the machine.  It was mind in the sense that Descartes thought of it, as an entity utterly separate from body and capable of influencing the activity of the body.  His Mental Evolution in Animals
 proposed a scale representing the evolution of mind as a set of mental abilities ranged from lower to higher, as a tree with human mind at the top.  Such a higher/lower arrangement was not what Darwin would have done and was more in keeping with the views of popular "evolutionists" like Herbert Spencer.


As is clear, the scales are so arranged that one may pick one of the "Products of Emotional Development" on the left, such as "jealousy, anger, and play."  The next scale, or tree branches, show that those things require a development of "preservation of species of self" and both "sensation and perception," along with a degree of "will" (the trunk of the tree).  The next scale shows that the jealous or playful organism must be capable of associa​tion by similarity, as well as have memory and the other "products of emotional development" falling below step 21.  The next column shows that fish and "higher" organisms can play, be angry, and be jealous and so can reptiles and octopi, but spiders cannot.  Finally, this stage of development is reached by the human infant at 12 weeks.


The infant recapitulates, or retraces, the history of mental evolution.
   At one week the infant has memory, as do worms; at three weeks it has primary instincts, showing surprise and fear, equivalent to the abilities of insect larvae.  At ten weeks, the infant can show social feelings, pugnacity, curiosity, and indus​try, like insects and spiders, and at four months it reaches the level of reptiles, showing recognition of persons, and already having shown affection, jealousy, anger, and play.  By the age of a year, the infant is at the level of monkeys and elephants, meaning that it is capable of revenge and rage.  The "tree" of mental development is difficult to misinterpret.

· tc  \l 1 "Romanes on Instinct                                         # "Romanes on Instinct   


Romanes inferred conscious intent in interpreting the behav​.awon ior of an animal, even when chance learning was an obvious alter​native and his definition of instinct was unusual.  Actions of animals that he deemed "instinctive" were those in which something like "inference" or "consciousness" was present or could be present - instinct was teleologically defined, as was mind.  He viewed instinct differently from Spencer, who saw it as no more than compound reflexes that are inherited progressively over generations - in a Lamarckian process, habits in individuals becomes habits in the race.  


For Romanes, selection and inheritance of acquired character​istics were both important, so that instincts are operated upon by natural selection to produce non-intelligent habits, which are not modified during an individual's lifetime.  However, learned behav​ior may become automatic habit and becomes inheritable.  These "secondary instincts" are capable of rapid change, so that even within a few generations a family of English mastiffs can acquire the fear of butchers.
  

· tc  \l 1 "Romanes' Conception of Psychology                           # "Romanes' Conception of Psychology   


As leading proponent of comparative psychology during the late eighteenth century, Romanes' vision of "psychology" is worth considering.  He was no doubt aware of the associationism of his day, particularly that of Bain and Spencer, and he thus could not possibly view psychology as an experimental discipline.  Yet, when considering research to confirm hypotheses about the nature of animal mind, he concluded that only the methods of psychology could be used.  And what were these methods in 1884?  Romanes wrote, "In the science of psychology nearly all the considerable advances which have been made, have been made, not by experiment, but by observing mental phenomena and reasoning from these phenom​ena deductively."
  


Despite having that opinion, the writer who defined mind as learning, evidenced in goal-directed activity that is flexible, did no notable research in comparative psychology.
  He also spent a good part of his time during the last years of his life seeking evidence for Lamarckian inheritance, to counter the "neo-Darwin​ism" that was gaining favor.  According to this view, not endorsed by Darwin most of his life, natural selection operates on varia​tions and no Lamarckian principle operates at all.  August Weis​mann, a German biologist, had argued that heredity depends only on selection acting on the 'germ plasm' and modifications occurring during an individual lifetime are not heritable.
  Neither Spencer nor Romanes supported so exclusive a role for natural selection, nor would Darwin himself, had he lived to see 1884.

tc  \l 1 "Morgan\: Monism, Natural Selection, Experiment               # "Morgan: Monism, Natural Selection, Experiment

As Darwin had chosen Romanes to succeed him, Romanes chose Conwy Lloyd Morgan,
 who he regarded as "the shrewdest, as well as the most logical critic that we have in the field of Darwinian speculation."
  The relationship between the two began with a note to Nature in which Morgan corrected Romanes' interpretation of "scorpion suicide."
 

tc  \l 1 "Differing With Romanes, But Agreeing As Well                # "Differing With Romanes, But Agreeing As Well   

Morgan did not hesitate to differ with other of Romanes' interpretations that inferred human mental characteristics in the special tricks of pet animals.  Darwin had earlier advised Romanes to keep a pet monkey and observe it.  Romanes did get a monkey, but left it to his sister to care for it and perform the drudgery associated with care of an obnoxious pet.  Nonetheless, he inter​preted the monkey's successful use of a screw as the discovery of "the principle of the screw," quite a different matter.  Concern​ing Romanes' analysis of the emotions, Morgan wrote, "I feel myself forced at almost every turn to question the validity of his inferences."
 Owing to his father's financial irresponsibility, Morgan
 was unable to follow the family practice and obtain a law degree at Oxford; after grammar school he was sent to the London School of Mines.  Thomas Huxley was there at that time - 1869 - and Huxley's lectures maintained his interest in biology and evolution, inter​est that had begun with the reading of Herbert Spencer years before.


On graduation, Morgan hired on as a companion to a family touring America and during the several months that this took, he read Darwin.  He spent a year as a research associate at the School of Mines but, unfortunately, it was the year that Huxley spent having his "breakdown."  After many temporary jobs, Morgan was employed at a small college in South Africa, teaching science, English Literature, and history.  In 1884 he was able to return to England to the new college at Bristol as Professor of Geology and Zoology and it was during the nine years there that he established his reputation.

tc  \l 1 "Revising Spalding                                           # "Revising Spalding
   


Douglas Spalding was an uneducated mender of slate roofs who happened to hear Alexander Bain
 speak at Aberdeen in 1862 and so became interested in the relative influence of instinct and expe​.awon rience in animal behavior.  He later met John Stuart Mill, who we have seen was interested in the same question, at Avignon and was greatly impressed. By 1872 he had carried out a series of experi​ments, which he described at a meeting at Brighton.
  Where and how Spalding's work was done remains unknown.


Spalding found that deprivation of vision or audition a few days before hatching did not affect chicks' mobility or reactions to calls when they hatched and sensation was restored.  Hence, concluded Spalding, some reactions are completely instinc​tive and this includes even the reaction to an unplanned arrival of a hawk.  Some "imperfect instincts" require experience, as in the case of the "following" reaction shown by chicks or ducklings that saw Spalding within a day or so of hatching.
  In later and more famous experiments, Spalding showed that swallows and other birds that were restrained by collars, so that they could not move their wings from the day that they hatched, appeared to fly as well as other birds when the impediments were removed at the age when such birds ordinarily fly.  Spalding had shown that some coordinated behaviors are indeed instinctive and that sensory experience or practice are unnecessary for their execution.


After 1873 Spalding was employed by the radical Lord Amber​.awon ley, whose wife acted as Spaulding's research assistant.
  Follow​ing the death of the Amberleys, Spalding moved to France, where he died at age 37 of tuberculosis contracted years earlier in London.


Morgan had been invited to reexamine Spalding's findings by an American friend and, when he did so, he was more struck by the influences of early experience on later behavior than by the instincts that so impressed Spalding.  He found that a chick's accuracy of pecking improved a great deal with early experience and that there appeared to be no innate recognition of water.  The so-called "instinctive" reaction to hawks was evidenced to other stimuli, such as sudden and loud noise produced by a violin.  Hence, the instinctive reaction was not as specific as Spalding felt it to be.
 

· tc  \l 1 "Morgan and Learning                                         # "Morgan and Learning  


Morgan's best-known experiment probably was that showing rapid learning by chicks of the foul taste of the caterpillar of the cinnabar moth.  They quickly learned to avoid such caterpil​lars, an accomplishment made easier by the distinctive blue and gold bands marking them.  In Morgan's view, it was learning be​cause of consequences - successful responses give satisfaction and those responses are repeated.  Unsuccessful ones give no satisfac​tion and are not repeated.  


Morgan knew that such learning had been called trial and error by Bain and he studied other instances of it, beginning with the escape of a duckling from a pen constructed with newspaper walls.  An escape through a hole made in the wall at one spot was followed on the next occasion by an attack on the same spot and another escape.

· tc  \l 1 "Tony and the Interpretation of Behavior                     # "Tony and the Interpretation of Behavior   


Another of Morgan's reports concerned his pet fox terrier, Tony, who learned to open a gate by placing his head between the vertical rails of the fence and under the horizontal latch.  The practice began by chance, as Tony often spent time with his head  between the rails, looking out at the road.  On one occasion, he happened to have his head under the latch and he lifted his head in such a way as to open the gate.  After a pause, he ran out through the open gate.


Over a period of three weeks, Tony placed his head between the rails enclosing the latch more and more often and less often between the other rails.  After three weeks he could go straight to the latch, open the gate, and leave the yard.  An observer like Romanes or Burghardt would be impressed with the mentality thus displayed, but Morgan noticed something else.  He pointed out that "even now he always lifts it with the back of his head and not with his muzzle which would be easier for him."
  Morgan seems not to have been a master experimenter; however, unlike Romanes, the observations he made were usually repeated over an appreciable period, so that the course of development of an action could be studied.  Such a strategy helps to avoid the overgenerous attribu​tion of mentality that occurs so easily when only isolated obser​vations are made.

tc  \l 1 "The Ever-Misinterpreted Canon                               # "The Ever-Misinterpreted Canon   


Morgan first published his famous Canon in 1894
 and intro​duced it publicly at the International Congress of Psychology in 1892.  It has commonly been interpreted as an admonition against anthropomorphism, as practiced by Romanes, and an urging for parsimony.
  In one of the forms in which Morgan put it:
 

In no case may we interpret an action as the outcome of the exercise of a higher psychical faculty, if it can be interpreted as the outcome of one which stands lower in the psychological scale. 

Examples of cases to which Morgan referred were those in which a horse was said to understand the principle of the inclined plane when it took a zig-zag course up a steep hill or when a dog was believed to understand geometry when it cut off a rabbit running a predictable path.  


Morgan offered "process" as substitute for "faculty" and also offered a scale of faculties/processes, so that "higher" and "lower" have some meaning.
  Rather than assume a branching tree of functions representing "lower" to "higher," Morgan inexplicably proposed a loose linear scale, similar to that of Spencer in 1855.  That means that the only way to describe mentality is as a continuum with more or less of the same thing - whatever that might be called.


The lowest level is that of simple associations, and Morgan proposed two basic kinds - associations among sense impressions and those among actions and outcomes.
  This corresponds to the learned taste aversions that he had studied
 and experiments such as rabbits' escapes through newspaper walls and Tony's escapes through the latched gate.


Morgan then described perception of relations, the separation between human and animal capabilities.  Tony was unable to return a nine-inch stick when he had to bring it through a six-inch space between fence posts, though that would have shown perception of relations, as long as it was clear that trial and error were not involved.  Counting was also mentioned as a case of perceptual learning, and probably Morgan would have considered cases of relational learning later presented by the Gestaltists under the heading of "transposition."


Higher-level processes, found in no animal, appeared as perception of abstract relationships.  "Counting," not dependent on particular objects, or "matching to sample,"
 or choosing the object intermediate in size from a set of three objects.  Such abstraction is required for the thought that is independent of its objects and so allows flashes of insight that elude animals and other concrete thinkers.


If an organism is capable of these functions, then it is a human and probably not a schoolchild or a peasant.  Such a being may even be capable of the concept of self, though the child and peasant may well not have such a concept and the animal surely does not.  So wrote Morgan in 1894.  Overlaying this scale were faculties such as communication, memory, and others that appeared in higher or lower forms depend​ing on the species in question.  Animals could communicate, Morgan felt, to the extent that they could indicate fear or draw atten​tion to some object - simple associations that have nothing to do with relationships or abstractions.  Animal memory was purely desultory,
  or simple association.  A dog may remember its food dish just as a student may remember the date of Locke's birth, with no knowledge of wider relations in either case.  Systematic memory, on the other hand, includes meaning as knowledge of rela​tionships among items remembered.
 

· tc  \l 1 "What the Canon Really Meant                                 # "What the Canon Really Meant   


Lloyd Morgan
 was by no means opposed to the practice of anthropomorphising.  He explicitly proposed that comparative psychology must involve a "doubly inductive process," including the observer and the observed.  By induction Morgan meant
 

the observation of facts, the framing of hypothe​ses to comprise the facts, and the verification of the hypotheses by the constant reversion to the touchstone of fact.  Our conclusions concerning the mental processes of beings other than our own individual selves are, I repeat, based on a two-fold induction.


As he was "anxious to make the matter quite clear," he illus​trated what he meant with a diagram, essentially like the one below.  The psychologist, represented by line cd, has been trained in introspective psychology, and thus is able to describe his own conscious experience.  He observes the activities of other organ​isms, human or animal (line ab), the interpretation of which is an objective induction.  Finally, he makes a subjective interpreta​tion of ab in terms of cd.  The two inductions involved are actu​ally the subjective induction concerning the observer's states of consciousness and the objective induction from observed behavior in others.  Thus far, there is really no difference between Morgan and Romanes' subjective inference of one's own mentality and the observation of the "ambassadors of the mind" in the behavior of others that allows objective inference of other mental states.


However, Morgan was less charitable than was Romanes in as​signing mentality to animals and his famous canon follows from a consideration of ways in which minds may vary.  They may differ in what he called the Method of Levels, Method of Uniform Reduction, or the Method of Variation.


If the method of levels applied, we would find that snails, dogs, and humans differ in simple possession of faculties.
  Assume that 1, 2, and 3 on the y-axis correspond to faculties such as sensation, perception, and reason, respectively and that a, b, and c refer to the three organisms being considered.  It is con​ceivable that snails can only sense, that dogs can sense and per​ceive, and that humans can sense, perceive, and reason.  In an ascending series of species, higher faculties are added onto lower ones.  The most absurd aspect of this possibility is that it treats each mental power as a full-blown, present-or-absent enti​ty, so that the sensing of the snail, dog, and human are identical and new faculties are simply added.  Scratch the method of levels.


If the method of uniform reduction were the case, all animate creatures would have all possible mental powers and faculties, but in differing degrees, according to their station.  Humans would have a lot of abstractive power, while earthworms would be capable of less abstraction.  Similarly, the memory of the baboon would exceed that of the butterfly, but even the butterfly would have the faculty of perception and a sense of self.  This too seems an unlikely mode by which minds might differ.


This leaves only the method of variation, the only reasonable possibility in Morgan's view.  As the lower panel of his figure shows, somewhat unclearly, the three faculties may vary nonuni​formly, so that organism "b," say the dog, has more of the faculty of sensation ("1") than does the human or the snail (a and b, respectively), but less perception and abstraction (3 and 2) than the human has.  Perhaps in visual acuity,
 olfaction, and audition the dog surpasses the human, who in turn excels in other ways.


Such a reasonable mechanism allows for superiority of ani​mals, especially in sensory and simple association ways, and thus explains phenomena such as the wonderful horse of Herr von Osten, Clever Hans.  Hans' wonders lay not in reasoning ability, as first thought, but in sensitivity to subtle cues of breathing and move​ment inadvertently produced by human onlookers.  The clear possi​bility of suprahuman "lower faculties" in animals means that it is there that we should look for explanations of their behavior, before resorting to "higher psychical functions."  


That is the point of Morgan's canon - he explicitly denied that he was invoking a law of parsimony, since simpler explana​tions are not always better.  An example he gave is that of La​marckian inheritance of acquired characteristics, a simpler expla​nation than that of August Weissman, a Lamarckian as late as 1880, who destroyed that theory through the demonstration of the conti​nuity of the germ plasm.  Simpler does not mean better and Morgan did not mean that simpler explanations of animal behavior are always preferable.  Many authors who have misinterpreted Morgan have evidently failed to read his works.

tc  \l 1 "Was Morgan a Lamarckian?                                    # "Was Morgan a Lamarckian?   


Morgan had considered the inheritance of acquired behaviors, though he rejected the law of use and disuse as it applied to bodily organs and structures.  But in 1894
 he accepted the ef​fects of natural selection as the only basis for evolution of structures and instincts.  Instinct, for Morgan, was behavior that was entirely controlled by the nervous system as organized at birth and which involved the activity of the whole organism.  Further, instincts were elicited by more complex stimuli that is the case for reflexes.


To account for fine adaptations that seem hard to explain through natural selection, Morgan proposed rapid learning and imitation.  Some environments provide situations where only one response can be correct and animals may learn through trial and error to behave as do their fellows and as did their parents, since that the only way that works.  The human use of language is at least partly due to this factor - the infant's learning of the rudiments of communication and language is shaped by a verbal environment that accepts no substitutes.


Along the same lines, imitation is not only important in the learning of language by humans, but in the learning of songs by birds and in countless other cases.
  Instinctive imitation could appear as simple cases, such as eating when others eat or avoiding a cinnabar caterpillar that a fellow chick has learned to avoid.  While these processes were important in human evolution, Morgan agreed with Wallace that human mental powers could not be meaning​fully viewed as products of evolution.  Wallace, Baldwin, Huxley, and Morgan all condemned those who disagreed and who thereby promoted the policies of Social Darwinism.

tc  \l 1 "The Backfiring Canon?                                       # "The Backfiring Canon?   


Alan Costall
 pointed out that Morgan has frequently been misinterpreted as fundamentally disagreeing with Romanes and as wholeheartedly embracing "neo-Darwinism," the post-Darwinian view that all evolution is explained by natural selection alone.  This means that the development of bodily structures, including the nervous system and brain structures that mediate instinct, as well as mental functions, are due to natural processes - the variation and selection that we now think of as "Darwinism."  But Darwin died a Lamarckian and Romanes and Spencer also subscribed to that doctrine.  The inheritance of acquired charac​teristics has always held an appeal to evolutionary thinkers, since it seems to allow for directed adaptive effort, an alterna​tive to what otherwise seems blind variation and selection.


Costell made the argument that both Morgan and James Mark Baldwin
 subscribed to a compromise between pure natural selection and Lamarckianism.  This they called organic selection, a point of view that is difficult to separate from natural selection but which they felt, as does Costall, was importantly different.  James Rowland Angell, a functionalist
 psychologist at the Univer​sity of Chicago, discussed the issue and defined organic selection in 1909, in the course of estimating the influence of Darwinian thought on later psychology.
 He pointed out that Darwin had proposed that instinct comes partly from natural selection and partly from 


.inheritance of useful habits consciously ac​quired...(in bird mating), despite the impelling force of impulse, the female exercises a very definite choice in which to all appearances psy​chical impressions are potent...It will be noted also that Darwin speaks quite explicitly of his belief that acquired habits are transmitted.  The doubt which attaches to this doctrine in the minds of contemporary zoologists is well known...Darwin refers to acquired fears in birds, mental training among dogs.


Darwin's contributions to psychology were three:  (1) the doctrine of the evolution of instinct and the part played by intelligence in the process; (2) the evolution of intelligence from the lowest animal to the highest man, and (3) the expressions of emotion.  


The first, referring to the part played by intelligence, is really the question of the reality of Lamarckian use and disuse, versus the sufficiency of variation and natural selection.  Cos​tall in 1993 and Angell in 1909 wanted to make clear that Morgan and others did not subscribe to the "natural selection alone" position.  Angell discussed what these writers meant by organic selection, proposed as a compromise between Lamarckianism and natural selection.  The doctrine of organic selection:

...maintains that consciously acquired habits, are probably not directly transmitted, but that con​sciousness plays an indispensable part in the drama by enabling successive generations of crea​tures to accommodate themselves to the vicissi​tudes of life while the slow changes are taking place which finally issue in the completed in​stinct.  Not only is consciousness operative in this way, but in all the higher forms of animal life it is held that conscious imitative activi​ties also play a part, and with man a dominant part, in setting the racial pattern.  Natural selection serves to lop off the feeble and incom​petent...but the successful issue is fundamentally dependent on conscious reactions during the criti​cal formative stages.

Questions to be Answered in this Section

1. What was Darwin’s immense contribution to psychology and to philosophy?  What may be some ill effects of his particular views?

2. How did Galton’s early work on pangenesis strengthen his conviction that eugenics was necessary to save humankind?

3. Who invented the weather map and fingerprinting and “measured” boredom, tested the efficacy of prayer, and promoted intelligence testing?

4. What constituted the data for Galton’s Hereditary Genius and how did Galton propose testing intelligence?  What was his purpose in doing this?
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Darwinism became functionalism in American psychology, a view held by many but most closely associated with William James
 and his student, James Rowland Angell, as well as John Dewey.  Angell discussed Darwin's influence on psychology and his shortcomings as a psychologist in 1909.  The shortcomings apply with equal force to any number of comparative psychologists since, from Romanes to the present.


On the positive side, Darwin always argued for the continuity of mind, from animals to civilized human - differences in range and power, though great, were not differences in kind.  In Dar​win's time and for decades after, Alfred Wallace would argue that natural selection stopped with humanity and that an unfathomable gulf exists between man and beast.  Wallace pointed to other natural discontinuities as evidence: organic/inorganic, organic/sentient and conscious, and sentient-conscious/rational.  Further, he argued that music and mathematics represent activities that could have had no adaptive function and hence could not have arisen through selection.


Angell
 pointed out that musical and mathematical abilities are surely aspects of greater capabilities that would have adap​tive significance.  As for the general argument that man and beast are fundamentally different, Angell wrote,  "In reading Wallace one feels the presence of a vein of mysticism and the impelling influence of religious pre-possessions..."
  Even in 1909 it was safe to say that most scientists accepted the continuity of mind.  Darwin was less successful in demonstrating mind in animals for the same reason that Romanes and Morgan were unsuccessful.  One must have a reasonable model of mind to be inferred in animals and Darwin did not have one.  In The Descent of Man, and Selection in Relation to Sex
 he naively categorized mind into the faculties of the day, so that animals were examined for evidence of sensa​tion, pleasure, pain, imitation, emotion (pride, disgust, elation, etc.), attention, memory, imagination, and reason.  He argued for tool use in animals, as when elephants use branches to brush away flies.  When he proposed that a dog's reaction to the question, "Where is it?" shows that the animal is capable of abstract ideas, Angell suggested that,  "The simple-mindedness of this conclusion must inevitably furnish amusement to the sophisticated animal psychologists of the present day."
    


Darwin saw rudimentary language in animals' calls and an aesthetic sense in colored plumages.  Even conscience and belief in God was not inconceivable for animals!  Strong social instincts could well lead to conscience, which Darwin believed were already demonstrated in dogs. This was quaintly naive, "highly archaic and scientifically anachronistic," but should be forgiven in view of Darwin's extensive innocence of psychology..."  Howard Rachlin ridiculed late 20th century attempts to infer cognition

With a little effort, one can imagine a cognitive physics.  A gallon of water, for in​stance, is (a) infinitely complex, (b) represents the environment externally by taking on the shape of its container and (c) internally in the form of pressure and temperature gradients which, in turn, affect the environment in terms of subtle altera​tions in magnetic, electrical, or gravitational fields, (d) communicates its intention to boil by first steaming and then exhibiting little bubbles and (e) to freeze, by increasing its density, etc., etc., etc.  It is true that a pail of water has its own language, which must be interpreted by us, but so do the French and I've never heard of an attempt to deny them consciousness for that reason.


Darwin's "psychology" was that of the person in the street.  But his writings still have great value, as countless readers have found.  Darwin's strength lay in astute observation and clear de​scription, so that he was frequently quoted by others.  James quoted his characterization of fear:
 

Fear is often preceded by astonishment, and it is so far akin to it that both lead to the senses of hearing and sight being instantly aroused.  In both cases the eyes and mouth are widely opened and the eyebrows raised.  The frightened man at first stands like a statue, motionless and breath​less, or crouches down as if instinctively to escape observation.  The heart beats quickly and violently, so that it palpitates or knocks against the ribs; but it is very doubtful that it then works more efficiently than usual...for the skin instantly becomes pale as during incipient faint​ness...That the skin is much affected under the sense of the great fear, we see in the marvelous manner in which perspiration immediately exudes from it.  This...is all the more remarkable, as the surface is then cold, and hence the term, a cold sweat...The hairs also on the skin stand erect, and the superficial muscles shiver... the breathing is hurried.  The salivary glands act imperfectly; the mouth becomes dry and is often opened and shut.  I have also noticed that under slight fear there is a strong tendency to yawn.  One of the best marked symptoms is the trembling of all the muscles of the body; and this is often first seen in the lips.  From this cause, and from the dryness of the mouth, the voice becomes husky or indistinct or may altogether fail...

Notice that this description is almost enough to make the reader fearful, yet, it is only a description of observable bodily reac​tions.  As fear increases, the violence of the reactions increases as well:

As fear increases into an agony of terror, we behold, as under all violent emotions, diversified results.  The heart beats wildly or must fail to act and faintness ensue; there is a death-like pallor; the breathing is labored; the wings of the nostrils are widely dilated; there is a gasping and convulsive motion of the lips, a tremor on the hollow cheek, a gulping and catching of the throat; the uncovered and protruding eyeballs are fixed on the object of terror; or they may roll restlessly from side to side...The pupils are said to be enormously dilated.  All the muscles of the body may become rigid or may be thrown into con​vulsive movements.  The hands are alternately clenched and opened, often with a twitching move​ment.  The arms may be protruded as if to avert some dreadful danger, or may be thrown wildly over the head...In other cases there is a sudden and uncontrollable tendency to headlong flight; and so strong is this that the boldest soldiers may be seized with a sudden panic.

Darwin interpreted emotional reactions as clear products of evolution and those of modern humans as vestiges of actions that were formerly useful.  Thus, serviceable associated habits survive so that we threaten by snarling and baring our canine teeth, as if preparing to attack and bite.  We also prepare to work on an essay or a math problem as our ancestors did when they prepared for physical work, as in lifting a heavy object.  In both cases, we take a breath of air, set our chest, and clench our jaw.


Some reactions are related by antithesis, so that we shrug our shoulders, look away, and stand with our "palms up" to indi​cate helpless impotence.  "Taking command" is the reverse, so that we hold our palms down, establish eye contact, and stand erect.  A threatening dog maintains eye contact, points its ears forward, bares its teeth, and holds its tail up.  A submissive dog averts its gaze, holds its ears back, and "grins" foolishly.

tc  \l 1 "The Dangers of Darwinism\: Sir Frances Galton                # "The Dangers of Darwinism: Sir Francis Galton
Francis Galton was a grandson of Erasmus Darwin and cousin of  Charles Darwin.  He is usually described as responsible for show​ing the relevance of statistics for biology and as a short-sighted and superficial thinker whose interests ranged from meteorology to eugenics.  That is a fair description of him to which we will turn after a consideration of a truly substantive contribution by Sir Francis.
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By the mid 1860s Darwin had proposed the doctrine of pangene​sis to account for the inheritance of acquired characteristics.  According to this view, every cell at every stage of life dis​charges "gemmules" into the body's general circulation. These particles multiply by fission, congregate in the gonads, and mingle at fertilization.  They are attracted to cells that are like them and so cause recapitulation of forms and functions of the parents at specific ages.
  The same theory was described by Hippocrates ca. 400 B.C. and by Aristotle fifty years later.  


Galton tested this theory in 1875 by transfusing blood be​tween two very different strains of rabbits and breeding the recipients, looking for evidence of transfer of characteristics from the donor strain.  No such evidence appeared and Galton concluded that inheritance of acquired characteristics was impos​sible and that the germ cells, as Weismann was to call the repro​ductive cells in 1883, carried all the burden of inheritance.  Weismann convinced most that inheritance of acquired characteris​tics is impossible, since the only truly continuous entity is the germ plasm and the somatoplasm inevitably perishes.  But so at​tractive is Lamarckianism that investigator after investigator has attempted to demonstrate it, the last notable case being William McDougall, founder of social psychology, during the early decades of the twentieth century.
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Sir Francis dabbled in many areas during a long life, pub​lishing one of his best-received books when in his late sixties.  He began as a successful young scholar, educated by his father, as was John Stuart Mill.  He began the study of medicine at sixteen, excelled in medical studies and interrupted them only to study mathematics at Cambridge.  After an illness that temporarily stopped his education, he received a large inheritance that perma​nently ended any need for education or degree or occupation.


Galton contributed to meteorology, introducing the word "anticyclone" in 1863.  Thereafter, he was mainly concerned with heredity.  In the service of that interest he showed that finger​prints are individual and permanent (early 1890s), introduced composite photographs (1879 - see example), classified mental images as visual and auditory, and did many other things.  He tried to measure the efficacy of prayer, mapped the distribution of beautiful women in Britain's counties, and measured fidgeting as an estimate of boredom during scientific lectures.  He is most known for his attempts to show that the human race is degenerating rapidly.  He believed that the prejudices of his youth were true and that men of his station, ancestry, education, tastes, and opinions were superior to other humans.  The main works of his life were attempts to justify his prejudices, that ever grew stronger. 

· tc  \l 1 "Hereditary Genius                                           # "Hereditary Genius   


In 1869, Hereditary Genius
 was published to show that selec​tive breeding can produce "a highly-gifted race of men" and so offset the processes that are "at this very moment working toward the degradation of human nature."   He assumed that "high reputa​tion is a pretty accurate test of high ability," and that examina​tion of the English judges from 1660 to 1868, as well as the statesmen and premiers, commanders, writers and scientists, poets, painters, and musicians will show that high ability is inherited.


Galton's survey turned up fewer than 400 men that met his criterion of "extraordinary genius."  His point was that a large proportion of these eminent men were interrelated.  His conclusion has been quoted often and found an audience in Britain and in America only too ready to agree:
 

I have no patience with the hypothesis occasional​ly expressed, and often implied, especially in tales written to teach children, to be good, that babies are born pretty much alike, and that the sole agencies in creating differences between boy and boy, and man and man, are steady application and moral effort.  It is in the most unqualified manner that I object to pretensions of natural equality.  The experiences of the nursery, the school, the University, and of professional ca​reers, are a chain of proofs to the contrary.  I acknowledge freely the great power of education and social influences in developing the active powers of the mind, just as I acknowledge the effect of use in developing the muscles of a blacksmith's arm, and no further...

Just so the schoolboy learns his limits over the years and so when he is mature, unless "blinded by self conceit," he knows his place.  

He is no longer tormented into hopeless efforts by the fallacious promptings of overweening vanity, but he limits his under​takings to matters below the level of his reach, and finds true moral repose in an honest conviction that he is engaged in as much good work as his nature has rendered him capable of performing.


Darwin read the first fifty pages of this book and, kind as ever, wrote to his cousin that "you have made a convert of an opponent in one sense, for I have always maintained that, except​ing fools, men did not differ much in intellect, only in zeal and hard work; and I still think that this is an eminently important difference."
  The sort of evidence that impressed Galton was that of num​bers and he had an obsession with quantification through his life.  In 1868 he cited the performances of an extremely select group, those earning honors in mathematics at Cambridge University.  Each year between four hundred and four hundred and fifty boys were examined over eight days, for five and a half hours a day.  Each boy understood and was equally prepared for these exams, which they knew provided "the most powerful inducements, namely, those of competition, of honour, and of future wealth..."
 


About one hundred would achieve honors in mathematics and the first forty of those were distinguished by the title of wranglers.  It is desirable to be even a low wrangler and to be the senior wrangler is an honor and a virtual guarantee of success in life.  All knew that "the fairness and thoroughness of Cambridge examina​tions have never had a breath of suspicion cast upon them."
  Though the examination marks were secret, Galton managed to get hold of several lists of them and scour them for evidence.  He found, for example, that one list showed 300 marks for the low man, 1,500 for the lowest wrangler, and 7,500 for the senior wrangler.  This meant to Galton that the high-scoring man was capable of solving problems of twenty-five times the difficulty of the low man and five times the difficulty of the low wrangler!  Numbers were important to Galton.


Despite differences in motivation, which Galton acknowledged, the difference between the honors students seemed so great as to demand innate differences in ability.  And even the low man was a genius compared with the 300 non-honors students who fell below.  Such folks are like the average people who go to public lectures and gain nothing.
 

It often occurs to persons familiar with some scientific subject to hear men and women of medio​cre gifts relate to one another what they have picked up about it from some lecture - say at the Royal Institution, where they have sat for an hour listening with delighted attention to an admirably lucid account, illustrated by experiments of the most perfect and beautiful character, in all of which they expressed themselves intensely grati​fied and highly instructed.  It is positively painful to hear what they say.  Their recollec​tions seem to be a mere chaos of mist and misap​prehension...altogether alien to what the lecturer wished to convey.
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Galton introduced the association test,
 in which subjects write down all the associations that come to mind during four seconds following a stimulus word.  He analyzed his own associations, used suggestion to make himself a paranoid, and set up an "Anthropomet​ric Laboratory" in 1884 to collect data on human physical and mental characteristics.  It was his belief that mental power is directly related to sensory acuity, partly because women had never been successful as wine tasters or piano tuners!


The "Galton whistle" was also described in 1884 as a means of differentiating people, partly by age.  He made a whistle from a brass tube of less than a tenth of an inch inner diameter and used a sliding piston calibrated to pitch.  He was delighted that older people, who fancied that they heard everything, were surprised and displeased to find that younger companions heard pitches to which they were deaf.  Loss of hearing might be expected to accompany general loss in mental power.  He tested all of the animals at the zoo and the dogs and cats on the streets of London and in Switzer​land.  He found cats and small dogs to be most sensitive to high pitches and insects not sensitive at all.

· tc  \l 1 "Eugenics and Statistics                                     # "Eugenics and Statistics   


Galton strongly favored the selective breeding of humans,
 given the success in breeding livestock and given what appeared to him to be the progressive degeneration of humankind with unlimited breeding allowed to the inferior.
  He named the practice of Eugenics,
 and first introduced statistics to biological matters.  


The Belgian astronomer Lambert Quetelet
 had already done statistical studies on what he called the "average man" and in 1848 published On the Social System and the Laws which govern it.  This compendium showed the relation of particular head sizes, heights, and other characteristics to those of the average man.  Such use of the normal curve had been made earlier by LaPlace and Gauss, but for the purpose of application to games of chance.  It was Quetelet who envisioned the average man as nature's goal and noted that "The average is the most frequent value and nature's large errors are rare.
 Galton was obsessed with quantification, setting up scales to measure genius, for example, in units of frequency of occurrence.  A progression from A to X marks the "just above average intellect" at A and the "one in a million" man at X.  A descending scale, from a to x, classifies the "below average," through "idiots and imbeciles" at f, g, and x.  In 1869 Galton expressed his belief that ancient Athenian civilization was as far superior in mental ability to British civilization as Britain was superior to the primitive societies of the late 19th century.


The eugenics movement was meant to correct the disastrous degeneration of humanity.  Galton, Pearson, and Weldon founded the journal Biometrika in 1901, the year Pearson founded his Biometric Laboratory at the University of London.   And in 1904 Galton en​.awoff                                                         

dowed a research fellowship in eugenics at the same university, first awarded to Karl Pearson.  The Francis Galton Laboratory for National Eugenics at that university was combined in 1911 with Pearson's older Biometric Laboratory as a laboratory of applied statistics.
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Galton applied the normal distribution to many purposes, including the calculation of the proper size of prizes for first and second place in competitions.  He concluded that, for groups of ten to 100 persons, the first prize should be three times as large as the second prize.
 Galton first developed the method of correlation in statis​tics, initially inspired by the phenomenon of regression toward the mean in inheritance.  Intelligence in sons, for example, is jointly determined by their fathers and partly due to other, unknown causes.  Hence, the sons should be more closely grouped around the mean than were the fathers, since the occurrence of extremes determined by two causes must be less than that deter​mined by only one.  With the mathematical aid of J. D. H. Dickson, in 1886 he produced the "index of co-relation," later called Gal​ton's function," and finally the "coefficient of correlation," so named by F. Y. Edgeworth in 1882.


Charles Spearman
 continued Galton's interpretation of re​gression to the mean by proposing a common factor in intelligence that is always correlated with a specific factors.  Spearman's "G," or general factor, was described in 1904 and came to be thought of as intelligence itself.
  The conception of intelli​gence as a unitary trait was strongly criticized during the 20th century.

· tc  \l 1 "Blindness Induced by Averaging Data                         # "Blindness Induced by Averaging Data  


Singer
 noted a strange consequence of Galton's attention to statistical groups - it caused him to miss individual cases, where discontinuous variations appear.  Thus, he and his followers studied the inheritance of eye color and they experimented with (sweet) peas, phenomena that well illustrate Mendelian inheri​tance, the significance of Mendel's work entirely eluded them.  This in spite of the fact that Galton noted "blended inheritance" and reported "sports."  But they deminished the importance of the individual case, blinded by the appeal of averaged data!  This seemed to Singer one of the most extraordinary events of nine​teenth century science.
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Huxley, Morgan, and Galton were three very different person​alities and of differing degrees of scientific merit.  Boakes detailed the impressions that these men produced in those who knew them.
  From one point of view, the unfairness of life is once again illustrated.


Morgan wound up at Bristol University, sadly enough as a Vice-Chancellor who, like most of that rank, did little to further the study of comparative psychology or anything else.  He was unassertive and remained at the fringe of British science at an obscure and provincial university.  A visitor, James Mark Baldwin, described Morgan as "contemplatively combing a long beard that was as fine as his logic." 


Galton and Huxley were more visible and were described by Beatrice Webb, who was a long-time friend of Herbert Spencer and thereby met most of the luminaries of the day.  Her impressions, made in the 1880s, were far more favorable toward the wealthy and well-spoken hereditarian and eugenicist, whose research was frank​ly aimed at supporting his views on the natural superiority of the privileged male.  She felt less kindly toward Huxley, who had been largely responsible for establishing the Imperial College of Science and Technology and insuring that Darwinism prevailed.
 

She found Huxley a disturbing person, with a strain of madness and haunted by melancholy: "Huxley, when not working, dreams strange things: carries on lengthy conversations between unknown persons living within his brain."  But of them all, the one who stayed in her mind as the ideal man of science was Francis Galton, with his "perfect physical and mental pose" and "unique contribution of three separate and distinct proc​esses of intellect": curiosity and rapid apprehen​sion of facts, the faculty for ingenious reason​ing, and the "capacity for correcting and verify​ing his own hypotheses, by the statistical han​dling of masses of data."

Certainly this was an ironic conclusion.

Timeline  

1801 - 1850
1801
United Kingdom of Great Britain and Ireland formed by


   Parliament.  


How Gertrude Teaches Her Children, by German-Swiss


   Johann Pestalozzi, 55, shows that educating a woman


   is to educate a family community.


First accurate census shows (in millions) China (295), 



India (131), Ottoman Empire (21), Japan (15), Russia



(33), France (27.4), German states (14.1), Britain


   (10.4), Ireland (5.2), Spain (10.5), Egypt (2.5) and


   the U.S. (5.3).

1802
Napoleon creates Legion of Honor to allow awards like


   orders of knighthood.  He uses to keep courtiers busy


   with matters of etiquette and protocol and so prevent


   criticism of his government.


Swiss Mme Marie Tussaud opens wax museum in London.  She


   was commissioned 9 years ago to make death masks of


   famous guillotine victims.  She will move to Baker


   Street in 1833 and add a chamber of horrors.

1803
Chief Justice John Marshall of the U.S. Supreme Court


   establishes the court as interpreter of Constitution.


English artillery officer Henry Shrapnel, 42, develops


   an explosive shell.


John Dalton, 37, at Manchester, arranges table of 


   atomic weights.  He first clearly described color



blindness when he was 28.


Morphine isolated by German Friedrich Saturner, 20, who


   uses the name of the Greek god of dreams, Morpheus.


Britain makes abortion a statutory crime.

1804
Napoleon proclaimed emperor May 18 and ratified by a


   popular vote - 3.6 million to 2,569.


Code Napoleon regards an accused person as guilty until


   proven innocent.


Mohammed Ali, 36, former tobacco merchant and Ottoman


   governor, drives Ottoman Turks out, frees Egypt.

1806
Noah Webster publishes The Compendious Dictionary


   of the English Language.


Original Poems for Infant Minds by English poets Ann


   and Jane Taylor, 21 and 23, includes Jane's 


   "Twinkle, twinkle, little star/How I wonder what you


   are!/Up above the world so high,/Like a diamond in


   the sky."

1808
Congress bans importation of slaves into the U.S.

1809
English mill owner Robert Owen proposes to his partners


   that they stop employing children under 10 in cotton


   mills - build schools for them.  Partners objected


   that they were "commercial men carrying on business 


   for profit and had nothing to do with educating


   children."


Jean Baptiste Pierre Antoine de Monet, 65, chevalier


   de Lamarck, claims that acquired characteristics can


   be inherited.


First successful removal of an ovarian tumor, by


   Danville, Kentucky surgeon Ephraim McDowell, 38, on


   Jane Todd Crawford, shows that abdominal surgery


   need not be fatal.


English-American convert to Catholicism Elizabeth Ann


   Seton, 36, starts first U.S. parochial school, near


   Baltimore. She is a mother of five, joins others in



starting Sisters of Charity, becomes first American


   saint in 1975.


Diedrich Knickerbocker (Washington Irving), 26, writes


   comic history of New York, published on Saint


   Nicholas Day, December 6.  He refers to an impish,


   pipe smoking St. Nicholas who brings gifts down


   chimneys - legend spreads around the world.

1810
Homeopathic medicine pioneered by German Christian


   Hahnemann, 51, holds that if a drug produces symptoms


   in a healthy person, then a minute quantity can 


   cure a patient with such symptoms.  He has worked


   with Peruvian cinchona and other drugs.  Its bark


   contains quinine, used to treat malaria, and other 


   alkaloids.


Scottish ornithologist Alexander Wilson, 44, sights a 


   flock of passenger pigeons over Kentucky he estimates


   over 250 miles long, containing 2 billion birds.

1811
"Luddites," bands of English textile workers, revolt 



at Nottingham, object to replacing craftsmen with


   machines.


French chemist Bernard Courtois, 34, isolates iodine


   from seaweed.  It will be used as antiseptic and to


   purify drinking water.


Scot Charles Bell announces discovery of difference in


   sensory and motor nerves.


Jane Austen, 36, publishes Sense and Sensibility, A 



Novel by a Lady at London, anonymously.


Napoleon decrees that turntables be installed at 


   foundling homes so that unwanted infants can be


   left anonymously.  Millions of infants have been


   drowned, smothered or abandoned, depriving the army


   of potential recruits.

1812
Napoleon invades Russia with army of 600,000.  It will


   be reduced to less than 100,000 in December, as the


   situation changed "from the sublime to the ridiculous,"



as Napoleon put it.


The New England Journal of Medicine begins publication.


Napoleon's surgeon Baron Dominique Jean Larrey performs


   200 amputations in 24 hours after the Battle of


   Borodino.


Napoleon defeated at Waterloo, is exiled to St. Helena


   in the south Atlantic.  He dies in 1821.


Scottish road surveyor John McAdam, 59, uses stone 


   broken into pieces as paving.

1817
English surgeon/paleontologist James Parkinson first


   describes Parkinsonism.


Thomas Malthus publishes 5th edition of his 1798


   essay on population.  He rejects contraception, holds


   that the "misery of overpopulation is necessary" to


   stimulate industry and discourage indolence.

1818
London surgeon James Blundel at Guy's Hospital performs


   the first successful human blood transfusion.


Frankenstein, or the Modern Prometheus written by Mary


   Wollstonecroft Godwin Shelley.  She is the daughter


   of Mary Wollstonecroft and wife of Percy Shelley.

1819
Danish physicist Hans Christian Oersted, 42, notices



effect of electric current on compass needle, suggests


   magnetic field.


French physician Theophile Laennec, 38, invents 


   stethoscope as roll of paper.


Ferdinand VIII ends the Spanish Inquisition begun by


   Isabella in 1478.


French physicist Andre Ampere, 45, discovers the left


   hand and right hand rules of magnetic fields around


   current-carrying wires.

1821
English chemist/physicist Michael Faraday, 29, pioneers


   electric motor with demonstration of electromagnetic


   rotation.  He has pondered over Oersted's 1819 


   discovery.


Poker begins with sailors at New Orleans combining the


   ancient Persian game As Nas with the French game


   poque, a descendent of the Italian game Primiera


   and related to the British game Brag.  It is played


   with 3 cards from a deck of 32.


Game birds are mainstay of American diet.  A single


   hunter kills 18,000 migrating golden plover a year.

1822
French Egyptologist Jean Champollion, 32, deciphers the


   Rosetta stone found in 1799.


The chevalier Lamarck, now 78, introduces classes 



Annelida, Arachnids, Crustacea, Infusoria, continues


   promoting the inheritance of acquired characteristics.


U.S. Army physician William Beaumont, 37, observes action


   of human gastric juices after treating shotgun wound


   to the abdomen of one of Astor's trappers on 


   Mackinac Island.

1823
Britain abolishes the death penalty for more than 100


   crimes that were capital offenses.


English physicist William Sturgeon, 40, devises the


   first electromagnet.


The Lancet started by London physician Thomas Wakley,


   28, to advance knowledge and reform medicine.


Michael Faraday liquifies chlorine - will be used widely 



in water purification and bleaches. 


Scottish chemist Charles Mackintosh, 57, invents raincoat


   coated with rubber.


Michael Faraday pioneers mechanical refrigeration with


   the discovery that some gases under constant pressure


   will condense until they cool.

1824
French physicist Nicolas Carnot, 28, expresses what 



will be the second law of thermodynamics when so 




   called by Lord Kelvin.


Sequoya, 54, takes the name George Guess and perfects


   Cherokee alphabet of 85 letters.


Scot George Smith, 32, starts The Glenlivet, first 


   licensed Scotch whiskey distillery.

1825
France makes sacrilege a capital offense.


The Erie Canal opens, creates boom towns from Buffalo


   to Chicago, as freight rates drop 95%.  
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�   According to Singer, p. 297, Lamarck was unlucky in mode of address, arid in literary style, personally eccentric, was mar�ried four times, supported a large family on a small salary, was overspeculative to the point of being a laughing stock, and was held in light esteem or in contempt by others.


�   On the positive side, he separated spiders from insects and emphasized the study of living things in general, inventing the term "Biology."  Lamarck coined that term in 1802 and its first use in the modern sense was by Sir William Lawrence in his Lec�tures on Physiology in 1818.  Singer, p. 298.





�   A similar disrepute was attached to comparative psychology and ethology in the last decades of the twentieth century, owing to the unfortunate and irresponsible speculations of researchers investigating communication in subhuman primates and even in birds.  Much controversy swirled around the question of whether animals could "use language," or whether they could "think."  As was the case in the nineteenth century, little consideration was given to the definitions of "language use" and "thinking."  Clearly, science often panders to popular tastes.


�   In fact, William McDougall was attempting to demonstrate the inheritance of acquired characteristics in the early 20th cen�tury.


�   Oddly, it was Erasmus Darwin's Zoonomia that inspired Mal�thus, who in turn inspired Wallace and Darwin.


�   see Chapter 7


�   in Darwin's view, see deBeer (1983), p. 36.


�   Ibid, p. 36.


� 	de Beer, pp. 34-35.


� 	In Singer, pp. 301-302.


� 	See Singer's authoritative account.  Darwin was even wrong on simple matters of fact, where observation should have correct�ed him.  For example, he wrote that selective breeding depends on the trained eye choosing individuals based on slight individual variations, just as he saw happening in nature.  Yet, most selec�tion done in breeding of domestic animals relies (and always has relied) on considerable deviations in characteristics, not slight ones.  He also believed in a Lamarckian law of disuse, citing the undescended teeth of the calf as evidence.


� 	In his autobiography he referred to a forced retired life, since social interaction always led to "violent shivering and vomiting attacks being thus brought on."  de Beer, G. (Ed.) (1983). Autobiographies: Charles Darwin, Thomas Henry Huxley. Oxford: Oxford University Press, p. 68.


� 	spending winter days wrapped in a cold, wet sheet.


� 	Ferris, p. 240.


�   	Ferris, p. 241.


�   	Stone, 1942, p. 333 (Dewsbury)


�   Like Darwin, he had begun by collecting beetles.  Unlike Darwin, he had no independent means and so made a living as a collector, first in South America, later in Indonesia.  


�   Ibid, p. 243.


�   Ferris, p. 243


�   Ibid, p. 244.  It may be an indictment of Darwin's times and of ours that "the grinding out of general laws" is viewed as somehow inferior.  It is far more valuable than the dime-a-dozen "insights" that fill our journals and that have few "dry facts" as basis.


�   Ibid, p. 244


�   who was sixteen when he published his first mathematics paper, was a professor at Glasgow at twenty-two, and was an adept musician, expert navigator, and inventor.


�   According to Ferris, p. 247, five hundred million years was an estimate of the maximum age of the sun.  Boakes (p. 45) reported that Kelvin's estimate was initially one hundred million years (in 1868) and that he constantly revised it downward over the years until it was only twenty million years old.  Even the largest estimate was far too brief a time for natural selection to have done its job.


�   See Chapter 9.





�   Roentgen's discovery was preceded by observations at Oxford.  Frederick Smith was informed by an assistant that photographic plates were being clouded by a cathode-ray tube nearby.  Smith instructed that the plates be kept somewhere else.


�	Carbon-14 decays to nitrogen-14 with a half life of 5,570 years.  This is a useful means for dating organic materials.


�   Ferris, 249


�   Robert Boakes, From Darwin to Behaviourism.  Cambridge: Cambridge University Press, 1984, p. 6.





�   From Brett/Peters, 1912/1965.


�   For Darwin, there was no scale, no "higher" or "lower" organisms.


�   Mitchell, R.W., Thompson, N.S., & Miles, H.L. (Eds.) (1997). Anthropomorphism, anecdotes, and animals.  This volume contains 29 chapters written by philosophers, biologists, and psycholo�gists, all dealing with the nature of conscious experience in nonhuman animals.  Aside from data collected during the 20th century, the book is a 19th century work.  As was the case then, the quality of the arguments varies greatly from chapter to chapter - for some authors, the past century passed unnoticed.


�   1819-1880, author of novels, including Silas Marner (1861), Middlemarch (1871-72), and Adam Bede (1859).


�   de Beer, p. 64.


�   Darwin was skeptical of Lamarckian inheritance at the time of the Origin, but sounded like Spencer in 1871 in The Descent.


�   see Chapter 7.


�   Spencer, 1870, in Boakes, p. 13.


�   Gossett, T. F. (1963). Race: The history of an idea in America.  Dallas, TX: Southern Methodist University Press, p. 151.


�   Ibid, p. 152


�   Ibid, p. 153


�   Ibid, p. 153


�   1825-1895, grandfather of Julian Huxley, biologist and ecologist, Aldous Huxley, author of Brave New World, and Andrew Huxley, who shared the Nobel Prize in Physiology or Medicine in 1963 for his work on the chemical basis of neural transmission.


�   An epiphenomenon is a noncausal, nonessential byproduct.  This is to say that our biological machinery does its work and we are simultaneously conscious of some of that work.  But it does not matter whether we are conscious of it or not - biology's workings are independent of consciousness.


�   Though Darwin later claimed to feel quite infantile in intellect compared with Huxley, who also gave Wallace a feeling of awe and inferiority not gotten from Darwin or Lyell.  Boakes, p. 17.


�   Boakes, p. 17


�   not to be confused with William Wilberforce (1759-1833), who managed to have the slave trade abolished in the British Empire by 1807 and slavery abolished by 1833.


�   Ferris, p. 245


�   or ape, according to Boakes, p. 18.


�   Ferris, p. 245.  Details differ in accounts of this debate and Ferris chose this version as the one preferred by Huxley himself as the most nearly accurate.  It is taken from a book by his son, Julian.





�   Boakes, p. 19


�   In Boakes, p. 20.


�   Huxley, T.H. (1878) Hume.  London: Macmillan.


�   Boakes, p. 20.





�   This was Wundt's argument, preceding Huxley's, but probably unknown to Huxley.


�   1848-1894.  Romanes coined the term, "comparative psycholo�gy."


�   Boakes, p. 25.


�   crow-like birds


�   it is of course debatable whether we can know our own mind so well, but that was not an issue for Romanes and his fellows.





�   I can find no earlier mention of these criteria.


�   Both early and recent writers hopelessly confuse "mind," "conscious," "thinking," and other words that may mean very different things.  


�   As occurs in the constriction of our pupils when light intensity increases and to all of the workings of our digestive systems, cardiovascular systems, and so on.


�   1884, two years after Darwin's death.


�   The recapitulation hypothesis proposed that the developing fetus passes through the stages of subhuman evolution - hence showing gills at one stage.  Meckel and Haeckel promoted this view in the nineteenth century and it is often misattributed to von Baer.  That is, "Ontogeny is an epitome of Phylogeny."  (Singer, pp. 474-475)  Romanes spoke of mental development, but the idea is similar.


�   From Mental Evolution...  


�   Boakes, p. 31


�   Mental Evolution in Animals..."


�   Aside from experiments such as that carried out in the center of Wimbleton Common, where cats that had been gathered from the neighborhood were released and Romanes watched the directions they took in leaving.  There was no evidence for a homing ability or cognitive map or the like.


�   That is to say, the genome is not affected by events during an individual lifetime - practicing the piono has no effect on genes and so "musicality" is not heritable.


�   1852-1936


�   Romanes, quoted in Boakes, p. 32.


�   Romanes had anecdotal evidence that stressed scorpions commit suicide by stinging themselves.  Morgan argued that self-stings are reflexly produced and that the "suicide" interpreta�tion would not be advanced by a skilled observer.


�   Boakes, p. 33


�   Boakes provided an excellent account of both Romanes' and Morgan's lives and careers, from which this sketch is drawn.  Morgan was born in the London suburb of Weybridge, then a country village, and was christened "Lloyd Morgan" because of his fa�ther's pride in a remote Welsh heritage.  Morgan evidently shared that pride, since he continued to sign his name "Lloyd Morgan."


�   This section after Boakes, 1984, pp. 14-16.


�   See Chapter 7.


�   and which Huxley's breakdown prevented his attending.


�   This effect was described by James (1890) in his chapter on instinct and Spalding was clearly identifed as the discoverer of what was later called "imprinting."


�   This interpretation and conclusion was contested vigorously during the early 20th century, particularly by Z.Y. Kuo (1921).


�   The papers of the Amberleys were examined sixty years later by their second son, Bertrand Russell.  Among his findings was the fact that his mother regularly took Spalding to bed, out of concern by herself and her husband for Spalding's celibacy.


�   This controversy was replayed in the 20th century, with Lorenz and Tinbergen playing the part of Spalding and Schneirla playing Morgan.


�   These and other experiments are described in An introduction to comparative psychology, published in 1894.


�   From Morgan's Habit and Instinct, 1896, reproduced in Boakes, p. 36


�   An introduction to comparative psychology.  London: Scott.


�   That is precisely the opinion of Boring, 1950, p. 474.


�   Morgan, 1894, p. 53, quoted in Boakes, p. 40.


�   A great problem for comparative psychology has been reliance of workers in the field on deficient and/or ancient models of mind.  Morgan relied on Spencer's model, though few others took it seriously.


�   The parallel with classical and instrumental learning, as S-S and S-R association, is obvious.  Morgan referred to findings such as the learned aversion to the sight of the cinnabar cater�pillar and escape learning, by ducklings and by Tony, as in�stances of the two kinds of association.


�   Specifically, the chicks' aversion to the cinnabar caterpil�lar.


�   See Chapter X


�   a term later adopted by William James (1990).


�   Boakes, p. 42, notes that desultory and systematic memory were later called "associative memory" and "semantic memory."


�   1894, An introduction to comparative psychology.


�   1894, p. 47.


�   Recall that Morgan's "levels of mind" ranged from simple association, to knowledge of relations, to abstraction, to knowl�edge of self.  But he also mentioned faculties such as memory and perception, as used in common conversation by common people.


�   But before dismissing it as utterly inane, note that many who have considered the topic have held that only humans are capable of reason, while other animals operate more simply.  This is a case of the flawed method of levels.


�   Given lack of color vision.


�   Introduction to comparative Psychology


�   B. F. Skinner would agree a century later and emphasize imitation as "priming" in his last writings.





�   Journal of the History of the Behavioral Sciences, 1993...


�  Baldwin was primarily a developmental psychologist, who held a view that he called "genetic epistemology," involving three stages of cognitive development - prelogical, logical, and hyper�logical, and processes of accommodation and assimilation.  His turn of the century views were carried to France where they reached Jean Piaget through Janet.  


�   See Chapter 12.


�   James R. Angell, 1909, The influence of Darwin on psycholo�gy. Psychological Review, 16, 152-169.  Reprinted in Donald Dewsbury, 1984, Foundations of comparative psychology.  New York: Van Nostrand Reinhold Co. pp. 312-329.


�   Darwin's lack of influence in taxonomy during the nineteenth century is amazing.  His lifelong friend, J. D. Hooker, died in 1911 at the age of 94.  He was an eminent botanical taxonomist who saw the drafts of the Origin of Species long before 1859 and who was an ardent Darwinist.  His work spanned seventy-one years and was conducted as if Darwin had never lived.  Though Darwinism showed that species were not fixed and static things, Hooker and others went on classifying as if Creationism was fact. (Singer, pp. 558-559.)


�   Chapter 12


�   1909.


�   p. 322


�   1871, John Murray Ltd.


�   p. 322.  William James (1890), Ch. 24, reacted similarly.


�   Rachlin, H. (198 ).  Who cares if the chimpanzee has a theory of mind?  The Behavioral and Brain Sciences, 


�   1890, Chapter XXV, p. 447.


�   Singer, 1959, pp. 548-, Stone, 1943.


�   Francis Galton, Hereditary genius: An inquiry into its laws and consequences.  London, 1869.





�   from Hereditary Genius, excerpted in William S. Sahakian, History of psychology, Itaska, Illinois: Peacock, 1968, Pp. 263-264.


�   Excerpt in Boakes, p. 46.


�   Galton, 1869, in Sahakian, p. 265.


�   Ibid, p. 265.


�   Ibid, p. 266.


�   Inquiries into human faculty, 1883.


�   Recall that this was suggested by Plato in The Republic.


�   Plato also recommended such a practice and for the same reasons - in the Republic, see Chapter 3.


�   1883


�   1796-1874


�   Boring, 1957, p. 477.


�   Boring, 1957, p. 479.


�   This account in the last two paragraphs taken from Boring, 1957, pp. 478-479.





�   1863-1945


�   General Intelligence, Objectively Determined and Measured.


�   See Thorndike in Chapter 13 and Aikens, H.A., Thorndike, E.L., & Hubbell, E.A. (1902). Correlations among perceptive and associative processes. Psychological Review, 9, 374-382.


�   p. 552


�   Pp. 49-50


�   Boakes, p. 50.





