John O’Laughlin

HIST SCI 203

Exam #1

        In determining how eugenics and genetics were effected by Mendelism, it is necessary to examine the motives and interests of geneticists and eugenicists.  Both fields were yet in their infancies after the turn of the century, and heredity held a rather loose scientific definition.  Mendel's reputation is secure as the "father of genetics", being the first to couple mathematics with hybridization, but his ideas were not a blueprint for what early genetics would become, but rather a catalyst for further research.  By showing that certain characteristics are inherited discretely and predictably, Mendel’s work set early geneticists looking in the right direction.  They sought out the mechanics behind his laws, a search that would lead eventually to the structure of DNA and the mapping of the human genome.  At the same time, eugenicists, many respected geneticists among them, were applying Mendelian concepts toward much more dubious ends.  For them, Mendelism was one of a number of tools that could be used to advance their social agendas.


In Mendel’s famous paper, Experiments in Plant-Hybridization, he discovers visible characteristics in pea plants that are propagated very systematically.  These traits, called unit factors, are transmitted discretely, without blending.  He had tall plants and short plants, but no medium plants (Kevles and Hood, 40).  Each of his six pairs of factors was inherited independently of the others, with one trait of each pair dominant, the other recessive.  If purely short plants were bred with purely tall plants, they would produce plants that carried both traits, but since tallness was dominant, they were tall in appearance.  If the mixed but tall-looking plants were bred among themselves, the small trait would recur in about one fourth of the second generation (ibid.).


After its publication in 1865, Mendel’s paper went unnoticed.  It was not until 1900 that botanists rediscovered his work (42).  Scientists were keenly interested in finding more Mendelian traits, especially in humans.  In 1902, Archibald Garrod discovered that alkaptonuria, a urological disorder, was transmitted in this manner.  Garrod went on to find many other Mendelian characteristics in humans, including albinism (42-43).  

The following year, Theodore Boveri and Walter Sutton, working independently, observed that not all Mendelian factors are transmitted independently, as had been the case with Mendel’s peas.  They determined that Mendelian factors traveled in groups on chromosomes (43).


Between 1905 and 1908, William Bateson, Reginald Crundell Punnett, and others, studying color in sweet-pea blossoms and cocks’ combs, showed that a single normal character can be controlled by more than one gene.  These characters, though they appear continuous, can be interpreted as several Mendelian factors working additively (43).


Other major advances came shortly thereafter.  In 1910, Thomas Hunt Morgan showed that the gene for red eyes in fruit flies was located on the X chromosome, which together with the Y determines sex.  This led to the discovery that traits such as hemophilia and color blindness in humans were also sex-linked (43-44).  Morgan found other characters linked to the X chromosome, and tested to see if they were transmitted together.  He found that this was not always the case.  This is because a female has two X chromosomes, between which genetic material can cross over (44-45).  Alfred H. Sturtevant analyzed how often the X-linked traits were sent together, and working from the assumption that crossing-over is less likely between genes which are physically very close to each other, he was able to find the genes’ relative proximities on the chromosome (45-47).


That these discoveries all happened so quickly is impressive, and they illustrate an interesting progression.  Mendel’s discovery of unit factors was surprising, since so many characteristics seem “continuous”, such as height in humans.  Developments after the rediscovery of Mendelism showed that many traits are polygenic, and so their inheritance is not explained as easily as unit factors dependent on a single gene.  Despite this discovery, the simplicity of Mendelism appealed to eugenicists, who would extend Mendel’s ideas to some traits that were not even hereditary, let alone Mendelian.


Charles Davenport was a legitimate geneticist, but held views on race and class that are deplorable by today’s standards (Paul, 18).  Davenport claimed that “nomadism” and “shiftlessness” were Mendelian factors, and warned against race-crossing, despite evidence in Mendelism that genetic diversity in breeding is beneficial.  He instead argued, “there exists in mankind a strong instinct for homogeneity,” and said of this instinct, “it probably has a deep biological meaning” (110-112).  Mendelism was relevant only when it agreed with his views.  Even without evidence for his more controversial claims, Davenport enjoyed a great deal of influence (18-19).


Davenport and Henry H. Goddard both insisted that “feeblemindedness” presented a serious problem in the United States, and argued that intelligence was inherited, and furthermore Mendelian.  To Goddard, feeblemindedness was “a condition of mind or brain which is transmitted as regularly and surely as color of hair or eyes” (Kevles and Hood, 7-8).


In Goddard’s study of the Kallikak family, after describing the problem of the Kallikaks and other families of allegedly inferior stock, he describes the principles of Mendelism.  He lists many examples of traits which have been shown to be Mendelian, and offers feeblemindedness as an addition to that list, citing a study of his own which has not been published.  Goddard then proposes sterilization as part of the solution to the problem (Goddard, 101-117). 


Goddard’s errors were numerous and compounded, but that did not prevent sterilization from being implemented.  The history of eugenics serves as a stark warning of how science can be manipulated.  Blame lies both on the eugenicists and geneticists for allowing their disciplines to be corrupted by bias, and on society for not being sufficiently judicious in its assessment of eugenics.  Clashes between science and society are inevitable, but what is most shocking about eugenics in the early 20th century is how quickly radical changes were adopted.  One must hope that modern genetics is careful not to repeat the mistakes of the past.
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