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Irene A. Chen, “The RNA World as a Model System to Study the Origin of
Life,” Current Biology 25, no. 19 (2015): R953—R963; Paul B. Rainey and
Katrina Rainey, “Evolution of Cooperation and Conflict in Experimental
Bacterial Populations,” Nature 425, no. 6953 (2003): 72-74; Kepa Ruiz-
Mirazo, Carlos Briones, and Andrés de la Escosura, “Prebiotic Systems
Chemistry: New Perspectives for the Origins of Life,” Chemical Reviews 114,
no. 1 (2014): 285-366; Erwin Schrodinger, What Is Life? (Cambridge, UK.:
Cambridge University Press, 1944); Vanessa Sperandio, Alfredo G. Torres,
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Communication: The Language of Hormones,” Proceedings of the National
Academy of Sciences 100, no. 15 (2003): 8951-56; Jan Spitzer, Gary J. Pielak,
and Bert Poolman, “Emergence of Life: Physical Chemistry Changes the
Paradigm,” Biology Direct 10, no. 33 (2015); Edrs Szathméry and John
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(1995): 227-32; D’ Arcy Thompson, On Growth and Form (Cambridge, UK.:
Cambridge University Press, 1942); John S. Torday, “A Central Theory of
Biology,” Medical otheses 85, no. 1 (2015): 49-57.
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(1) The work of FrantiSek Baluska and Michael Levin is especially relevant to
the discussion of implicit intelligences. Frantiek BaluSka and Michael
Levin, “On Having No Head: Cognition Throughout Biological Systems,”
Frontiers in Psychology 7 (2016): 1-19; Frantifek Baluka and Stefano
Mancuso, “Deep i Origins of i Turning the
Essence of ‘Neural’ Upside-Down,” Communicative and Integrative
Biology 2, no. 1 (2009): 60-65; Frantisek Baluska and Arthur Reber,
“Sentience and Consciousness in Single Cells: How the First Minds
Emerged in Unicellular Species,” BioEssays 41, no. 3 (2019); Paco Calvo
and FrantiSek Baludka, “Conditions for Minimal Intelligence Across
Eukaryota: A Cognitive Science Perspective,” Frontiers in Psychology 6
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(1) Claude Bemard, Legons sur les phénoménes de la vie communs aux
animaux et aux végétaux (Paris: J.-B. Bailliére et Fils, 1879), reprints from
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(1) David Hubel and Torsten Wiesel, Brain and Visual Per- ception (New
York: Oxford University Press, 2004); Richard Masland, We Know It
When We See It: What the Neurobiology of Vision Tells Us About How We
Think (New York: Basic Books, 2020). See also Eric Kandel, James H.
Schwartz, Thomas M. Jessell, Ste- ven A. Siegelbaum, and A. J.
Hudspeth, eds., Principles of Neural Science, 5th ed. (New York:
McGraw-Hill, 2013); Stephen M. Kosslyn, Image and Mind (Cam- bridge,
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(1) Manos Tsakiris and Helena De Preester have assembled a remarkable
collection of articles on the topic of interoception: The Interoceptive
Mind: From Homeo- stasis to Awareness, ed. Manos Tsakiris and Helena

De Preester (Oxford: Oxford University Press, 2019).

See also A. D. Craig, How Do You Feel? An Interoceptive Moment with
Your Neurobiological Self (Princeton, N.J.: Princeton University Press,
2015); A. D. Craig, “Interoception: The Sense of the Physiological
Condition of the Body,” Current Opinion in Neurobiology 13, no. 4
(2003): 500-505; Hugo D. Critchley, Stefan Wiens, Pia Rotshtein, Ame

Ohmm, md Raymond J. Dolan, “Neural Systems Supporting
P A " Nature Ne 7, no. 2 (2004): 189-95.
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Load,” Annals of the New York Academy of Sciences 840, no. 1 (1998):
3344,
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(1)  The following sources cover the topic of affect quite extensively, ranging from
general conception to neural biological implementation: Ralph Adolphs and
David ). Anderson, The Neuroscience of Emotion: A New Synthesis
(Princeton, N.J.: Princeton University Press, 2018); Ralph Adolphs, Hanna
Darmasio, Daniel Tranel, Greg Cooper, and Antonio Damasio, “A. Role for
Somatosensory Cortices in the Visual Recognition of Emotion as Revealed by
Three-Dimensional Lesion Mapping,” Journal of Neuroscience 20, no. 7
(2000): 2683-90; Antonio Damasio, The Feeling of What Hap- pens: Body
and Emotion in the Making of Consciousness (New York: Harcourt Brace,
1999); Antonio Damasio, Hanna Damasio, and Daniel Tranel, “Persistence of
Fecelings and Sentience After Bilateral Damage of the Insula,” Cerebral Cortex
23 (2012): 833-46; Antonio Damasio, Thomas J. Grabowski, Antoine
Bechara, Hanna Damasio, Laura L. B. Ponto, Josef Parvizi, and Richard
Hichwa, “Subcortical and Cortical Brain Activity During the Feeling of Self-
Generated Emotions,” Nature Neuroscience 3, no. 10 (2000): 104956,
doi.org/10.1038/79871; Antonio Damasio and Joseph LeDoux, “Emotion,” in
Principles of Neural Science, ed. Eric Kandel, James H. Schwartz, Thomas M.
Jessell, Steven A. Siegelbaum, and A. J. Hudspeth, Sth ed. (New York:
Mean—HiIl. 2013); Richard Davndson and Brianna S. Shuyler,

of Happiness,” in Wor iness Report 2015, ed. John F.
Helli- well, Richard Layard, and Jeffrey Sachs (New York: Sustainable
Development Solutions Network, 2015); Mary Helen mm.w-mg.
Emotions, Learning, and the Brain: Exploring the Edy ! Impli o
Affective Neuroscience (New York: W. W. Nomn,ZOlS),Kenneﬂ!H
Nealson and J. Woodland Hastings, “Quorum Sensing on a Global Scale:
Massive Numbers of Bioluminescent Bacteria Make Milky Seas,” Applied
and Environmental Microbiology 72, no. 4 (2006): 2295-97; Anil K. Seth,
“Interoceptive Inference, Emotion, and the Embodied Self' Trends in
Cognitive Sciences 17, no. 11 (2013): 565-73; Mark Solms, The Feeling
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(1)  The ideas of Peter Singer and Paul Farmer are examples of what I have in
mind. See Peter Singer, The Expanding Circle: Ethics, Evolution, and
Moral Progress (Princeton, N.J.: Princeton University Press, 2011); Paul
Farmer, Fevers, Feuds, and Diamonds: Ebola and the Ravages of History
(New York: Farrar, Straus and Giroux, 2020).
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