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Meeting 1: March 5th (Lamarckian inheritance) 



Agenda  

  Administration 
 Blog 
 Future presentations? 

  Mechanisms of evolution 
 Lamarck vs Darwin 

  Paper for discussion authored by Natt et al. (2009): 
Inheritance of Acquired Behaviour Adaptations and 
Brain Gene Expression in Chickens (PloS One) 



Evo Group Blog   

  We now have our own blog page for use: 
http://uqevolutionandpsychology.wordpress.com/ 

 Users to be added?? 
 Papers, links, etc. to be added?? 
 Email notifications?? 



Mechanisms of Evolution 

  Evolutionary theories had been postulated for quite some 
time prior to Darwin (e.g. Erasmus Darwin, Buffon, Jean-
Baptise Lamarck, Robert Chambers); mechanism of 
evolution was the point of contention 

  Jean-Baptise Lamarck (1744-1829) 
  Ladder of progress: organisms tend to strive for more complexity and 

will hence improve (strive to perfection) 

  Adaptive force: organisms strive to adapt to their environment 

  Inheritance of acquired characteristics (i.e., soft inheritance): use or 
disuse of traits affects what will be passed onto following 
generation 

  Charles Darwin (1809-1882) 
  Natural selection: whatever positive (random) advantage an organism 

contains in relation to its environment tends to be selected and passed 
on to next generation 



Mechanisms of Evolution 

  Lamarck (deliberate adaptation) vs Darwin (chance adaptation) 
  Who was correct? Do both have something to offer? 

  Lyell (age of the earth) and Jenkin (mechanism of inheritance?) gave Darwin 
considerable stress…… 

  Darwin conceded in the 6th edition of The Origin: “[natural selection]…is aided in an 
important manner by the inherited effects of the use and disuse of parts; and in an 
unimportant manner, that is in relation to adaptive structures, whether past or present, 
by the direct action of external conditions…It appears that I formerly underrated the 
frequency and value of these later forms of variation, as leading to permanent 
modifications of structure independently of natural selection.” 

  Darwin evoked the theory of pangenesis to explain inheritance of traits 
  By end of the 19th century Lamarckism was again prominent view of evolution 

  Darwin’s theory of pangenesis/Lamarckism rejected (Weismann’s research) 
  Modern synthesis, Darwin seen as victorious 

  Genes are inherited and mutations may allow for better adaptation to survive and 
reproduce 

  Lamarckism still creeps up 
  Epigenetics, memes,………now to Natt et. Al (2009) 



Natt et al. (2009) 

  Inheritance of Acquired Behaviour 
Adaptations and Brain Gene 
Expression in Chickens (PLoS One)  

  Studies are beginning to address whether disease risks 
and stress related responses in parents can be transmitted 
to offspring 
  Perhaps somehow enhances fitness of offspring if they face similar 

environment 

  Aim: does unpredictable access to food and water lead to 
adaptive modifications in behaviour (i.e. foraging 
strategy, dominance, food type) and gene expression, and 
will such adaptations be evident in offspring? 

  Chickens are ideal animals to test because incubating 
eggs removes need for parents to raise them (and hence 
avoid social factors that may confound possible epigenetic 
factors) 



Natt et al. (2009) cont’d 

  Method: parent chickens raised in either predictable or unpredictable feeding 
environment (this involved manipulating light/darkness); all offspring raised in 
predictable feeding environment 
  Foraging test: three types of food situation (one readily available, one was more 

preferred but covered, last was absence of preferred food in similar environment) 
  Results: UL parents pecked more for food in general than PL, this was not observed in UL 

offspring; UL parents pecked more for accessible food than desirable options, this was 
observed in UL female offspring 

  Dominance test: compete for a common food item 
  No difference between UL vs PL parents; UL offspring were more dominant upon reaching 

adulthood, and showed shorter latencies for pecking at food 
  Food preference test: choose high vs low quality food 

  UL offspring would choose high quality option 
  Other measures 

  UP offspring were heavier and had better survival rates (65% vs 39%) 
  Estradiol (hormone) was elevated in eggs of UL chickens, also tendency for elevated 

testosterone 
  Gene expression induced by UL parents observed in UL offspring 



Natt et al. (2009) cont’d 

  Conclusions 
  Chickens adapted their feeding behaviours in response to changes in 

environment 
  Offspring of such chickens can retain these adaptive behaviours-despite never 

being directly exposed to the same environment 
  Epigenetic inheritance of adaptive traits indicated by shared gene expressions 

(probably due to hormonal effects of estrodial in eggs) 
  Note their may be gender differences associated with genetic imprinting 

  How does Lamarckian inheritance change our perception of the speed of 
evolution? 
  (recalling survival rate differences) “Transgenerational effects may aid in rapid 

evolutionary radiation, for example during major evolutionary transitions such as 
in bottleneck populations, domestication, or in populations exposed to climate 
change or geographical isolation. This opens up a new perspective on the 
communication between the environment and the genome” (Natt et al., p. 8) 



Comments 

  Other studies (which I havent read) 
  High fat diet in male rats shown to result in cell dysfunction in daughter, and obesity 

observed (Fang-ng, et al., 2010, Nature) 
  Starving human individuals and offspring share altered gene function (Lumey et al., 1995, 

European Journal of Obstetrics, Gynecology, and Reproductive Biology)  
  Darwin’s foresight reconsidered….. “[natural selection]…is aided in an important manner 

by the inherited effects of the use and disuse of parts; and in an unimportant manner, that 
is in relation to adaptive structures, whether past or present, by the direct action of 
external conditions…It appears that I formerly underrated the frequency and value of these 
later forms of variation, as leading to permanent modifications of structure independently of 
natural selection.” 

  So perhaps Darwinian mechanisms are not the exclusive causes underlying evolution, there 
may be room for Lamarckian inheritance too? Is Lamarck getting due credit for his idea of 
inheritance of acquired characteristics? 

  Lamarckian perspectives in psychology 
  Macdougall: successive generations of rats solve mazes faster 
  Pavlov: successive generations faster to acquire learned associations 
  Memes: ideas can be modified and passed on to next generation  



Comments   

  Natt et al. 
  Small number of chickens involved (20 for each parental condition, 39 

for each offspring condition) 
  Very little, if any, evidence of continued inheritance beyond the 

immediate generation of offspring 
  Very little evidence of other instances involving transgenerational 

inheritance of acquired characteristics 
  Absence of evidence (i.e., Darwinian dogmatism) vs evidence of absence?? 

  Memetics likely involves both Darwinian and Lamarkian mechanisms, 
but remember that genes are not a perfect metaphor for memes and 
hence unsure how understanding of biological mechanisms can be 
used to explain memetics 

  I will post follow up articles reviewing mechanisms of inheritance on 
the blog 


