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(1) Fowler, “The Global Nitrogen Cycle,” 1-2. As they further note, NOx molecules also play key roles “in the
photochemical production of ozone and other key oxidants and radical species.” See also J. N. Galloway et al.,
“Nitrogen Cycles: Past, Present, and Future,” Biogeochemistry 70, no. 2 (2007): 153-226; Richard P. 124 Wayne,
Chemistry of Atmospheres (Oxford: Clarendon Press, 1991); 1. S. A. Isaksen, et al., “Atmospheric Composition
Change: Climate-Chemistry Interactions,” Atmosphere Environment 43, no. 33 (2009): 5138-5192.

(2) Fowler, “The Global Nitrogen Cycle,” 2.
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(1) Andrei Linde, “Multiverse: A Brief History of the Multiverse,” Reports on Progress in Physics 80, no. 2 (2015).
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The Privileged Planet: How Our Place in the Cosmos is Designed for Discovery (Washington, DC: Regnery,
2004).

(1) Nancy R. Pearcey and Charles B. Thaxton, The Soul of Science: Christian Faith and Natural Philosophy
(Wheaton, IL: Crossway Books, 1994).
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(1) Kansas State Department of Education, Standards Development Committee, Kansas Science Education
Standards, February 2007, xii, http://www.rv337.com/pages/uploaded_files/sci_standards_Aug07b.pdf.
(2) Gary J. Nabel, “The Coordinates of Truth,” Science 326, no. 5949 (2009): 53-54.
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(1) Manfred Eigen et al., “How Old is the Genetic Code? Statistical Geometry of tRNA Provides an Answer,”
Science 244, no. 4905 (1989): 673-79.
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(1) Feng Yue et al,, “A Comparative Encyclopedia of DNA Elements in the Mouse Genome,” Nature 515 (2014):

355-364.
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https://www.nih.gov/news-events/newsreleases/ scientists-compare-twelve-fruit-fly-genomes.

(2) There are widely varying estimates for the percentage of genetic information shared in common between

humans and bananas. For the 60% figure, see Lydia Ramsey and Samantha Lee, “Our DNA is 99.9% the Same as

the Person Next to Us—and We’re Surprisingly Similar to a Lot of Other Living Things,” Business Insider, April

3, 2018, http://www.businessinsider.com/comparing-genetic-similaritybetween- humans-and-other-things-2016-5.
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(1) F. H. Westheimer, “Why Nature Chose Phosphates,” Science 235, no. 4793 (1987): 1173-1178. 125
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(1) Gerald F. Joyce, “The Antiquity of RNA-Based Evolution,” Nature 418 (2002): 214-221. How does the
apparently “silent” 2’-OH group help RNA undergo hydrolysis about one hundred times faster than DNA? It’s a
marvel of engineering. Via a cyclic intermediate, with intramolecular assistance from the OH group at the 2’
position of the ribose cycle (nanometrically calibrated to be there), a sixmembered transition state is formed when
a base, in an alkaline medium, attacks it, removing its acidic proton. This forms an alkoxy anion intermediate,
which then intramolecularly attacks the phosphate wire in a well-coordinated SN2 mechanism, breaking the wire
and therefore “digesting” RNA.
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(2) Philip Ball, “DNA: Celebrate the Unknowns,” Nature 496 (2013): 419-420.
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(1) “Why Did Mother Nature Use Uracil to Replace Thymine in mRNA (Messenger Ribonucleic Acid)? What Is
the Advantage of Using U Instead of T in the RNA?” NSTA WebNews Digest, National Science Teachers
Association, September 16, 2006, http://www.nsta.org/publications/news/story.aspx?id=52606.

(2) A. M. Lesk, “Why Does DNA Contain Thymine and RNA Uracil?” Journal of Theoretical Biology 22, no. 3
(1969): 537-40; Greg A. Freyer and Michael Sturr, “Why Did Mother Nature Use Uracil to Replace Thymine.”
(Note that the citation of this article in the previous endnote (sans Freyer and Sturr) is to a statement from the

digest editors further setting up the question that Freyer and Sturr answer in their responses.)
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(1) Michael Onken, “Why Does Uracil Replace Thymine in RNA?” MadSci Network, November 11, 1997,

http://www.madsci.org/posts/archives/dec97/879354206.Bc.r.html.

(2) Jorgen Jonsson, Maria Sandberg, and Svante Wold, “The Evolutionary Transition from Uracil to Thymine

Balances the Genetic Code,” Journal of Chemometrics 10, 126 no. 2 (1996): 163.
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Flagellar Filament by Electron Cryomicroscopy and Image Analysis,” Structure 13, no. 3 (2005): 407-12. For

more information on the exquisite structure of the flagellar filament, see also Saori Maki-Yonekura, Koji

Yonekura, and Keiichi Namba, “Domain Movements of HAP2 in the Cap- Filament Complex Formation and
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(1) Jack van de Vossenberg et al., “Enrichment and Characterization of Marine Anammox Bacteria Associated
with Global Nitrogen Gas Production,” Environmental Microbiology 10, no. 11 (2008): 3120.
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(1) Holger Daims et al., “Complete Nitrification by Nitrospira Bacteria,” Nature 528 (2015): 504-509.
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(1) Joseph Stromberg, “This Insect Has the Only Mechanical Gears Ever Found in Nature,” Smithsonian
Magazine,  September 12, 2013, https://www.smithsonianmag.com/science-nature/this-insect-has-the-
onlymechanical- gears-ever-found-in-nature-6480908/#Jh26s1gRI4ObrI15.99.

(2) Malcolm Burrows and Gregory Sutton, “Interacting Gears Synchronize Propulsive Leg Movements in a
Jumping Insect,” Science, 341, no. 6151 (September 2013), 1254.



porelll US| Slkdly (Gdlg L A : ualied) Juadd)

L YA
J‘M"“(":'.’.‘JLL’J“M&‘O""MJC‘QXJ‘:\'OJ—“J‘L}L*HM‘)L@‘;HMJ‘:“

N8 e sy (5,5 — ezl = s A

B Lo s 5 oLl o 85 oY1 i) s OB 0 55 g s 530 58 iy
5 3 ) Lo il Lgde ey ¢ AN U Al (3 o cla i 85 5 LST 151 ST 5 151 4
AU b 5 ey

ook Clio 53 28T 5lear ol e s il s o ¢ BN L) Al s
AV Lo 2asls o1V Lo T gy = WU asedl

] Jf Ll piy Idn

Gl yn CUs NI Gl i e Ll ST Hlhs OF sy (JH 301 3
JorT e Ll bl ol a1 a2 ) SIS o s ) oty (31 Ao !
SIS oy el 3 0 s 5 o sl o L Ol o A sad | o 5l
A3 (bl i eV odia Le £ oy il 5 phatll OIS ) L (L1 3al) dand Ul a3l
RRCUPE SR PL

fme S5y 55 s 3 e N ik oy 2 Bl 1Y L) 25 s
50l ) sy (1L = Ukt L) s U3 oy 05 claalke Gesal) s 3
JE = s o bieenas o o9 ) 0 B S % eVl on dtih 2l
o Jro wo slaall g S5Ol pl Jle (3 cpol 5 a y glas (5 BBl 5 el Ale LT
o @l 5l pllas o5 2T - Lal Ly L odin ol yoy O 55 5w O (55 clsles !

(1) University of Cambridge, “Functioning ‘Mechanical Gears’ Seen in Nature for the First Time,” September 12,

2013, https://www.cam.ac.uk/research/news/functioning-mechanical-gears-seen-innature- for-the-first-time.
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(1) “T'yson Shrimp on TV,” July 2, 1999, Great Yarmouth News, Town Centre Partnership,
http://gytcp.co.uk/news/tyson-shrimp-on-tv-710.html.

(2) S. N. Patek, W. L. Korff, and R. L. Caldwell, “Biomechanics: Deadly Strike Mechanism of a Mantis Shrimp,”
Nature 428 (2004): 819-820.

(3) Ella Davies, “The Most Powerful Punches and Kicks of All Time,” Earth, BBC, 130 June 6, 2017,
http://www.bbc.com/earth/story/20170605-the-most-powerfulpunches- and-kicks-of-all-time.
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(1) Ed Yong, “How Mantis Shrimps Deliver Armour-Shattering Punches without Breaking Their Fists,” Discover,
June 7, 2012, http://blogs.discovermagazine.com/notrocketscience/2012/06/07/how-mantisshrimps- deliver-
armour-shattering-punches-without-breaking-theirfists/#. WOIHrGhKhPY.

(2) T. I. Zack, T. Claverie, S. N. Patek, “Elastic Energy Storage in the Mantis Shrimp’s Fast Predatory Strike,”
Journal of Experimental Biology 212 (2009): 4002-4009.

(3) Ella Davies, “The Most Powerful Punches.”

(4) Ed Yong, “The Mantis Shrimp Has the World’s Fastest Punch,” National Geographic, June 19, 2008,
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(5) Zack, “Elastic Energy Storage in the Mantis Shrimp’s Fast Predatory Strike.”
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(1) Yong, “The Mantis Shrimp Has the World’s Fastest Punch.”
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(1) James C. Weaver et al,, “The Stomatopod Dactyl Club: A Formidable Damage- Tolerant Biological Hammer,”
Science 336, no. 6086 (2012): 1275-80.
(2) Yong, “How Mantis Shrimps Deliver Armour-Shattering Punches.”
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(1) John Brittnacher, “What are Carnivorous Plants?” International Carnivorous Plant Society, January 2010,
http://www.carnivorousplants.org/cp/carnivory/what. For an encyclopedic work that covers the ecology, diversity,
and natural history of carnivorous plants see Stewart McPherson, Carnivorous Plants and Their Habitats, vols. 1
and 2, eds. Andreas Fleischmann and Alastair Robinson (Dorset, UK: Redfern Natural History Productions Ltd.,
2010).

(2) Aaron M. Ellison and Nicholas J. Gotelli, “Energetics and the Evolution of Carnivorous Plants—Darwin’s

‘Most Wonderful Plants in the World,” Journal of Experimental Botany 60, no. 1 (2009): 21.
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(1) Brittnacher, “What are Carnivorous Plants?”
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“Dionaea muscipula—The Venus Flytrap,” Botanical Society of America,
https://botany.org/Carnivorous_Plants/venus_flytrap.php.
(3) R. Hedrich and E. Neher, “Venus Flytrap: How an Excitable, Carnivorous Plant Works,” Trends in Plant
Science, 23, no 3 (2018): 220.
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(1) The Figure 5.4 cycle scheme was adapted from Hedrich and Erwin, “Venus Flytrap,” 220-234.
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(1) Aaron M. Ellison and Nicholas J. Gotelli, “Energetics and the Evolution of Carnivorous Plants—Darwin’s

‘Most Wonderful Plants in the World,” Journal of Experimental Botany 60, no. 1 (2009): 19. 131

(2) Brittnacher, “What are Carnivorous Plants?”
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Darwin Devolves: The New Science about DNA That Challenges Evolution (San Francisco: HarperOne, 2019).
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(1) Anders Hedenstrom et al., “Annual 10-Month Aerial Life Phase in the Common Swift Apus apus,” Current
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(1) Gail  Damerow, “What is an Egg Tooth?” Cackle Hatchery, August 26, 2016,
https://blog.cacklehatchery.com/what-is-an-egg-tooth/.

(2) Damerow, “What is an Egg Tooth?”

(3) Damerow, “What is an Egg Tooth?”
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(1) Damerow, “What is an Egg Tooth?” Once the chick has broken free of the shell, its beak will continue to
strengthen and grow. However, the egg tooth stops growing after hatching, drying up and falling off a few days

later.
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Mary C. Stoddard et al.,, “Avian Egg Shape: Form, Function, and Evolution,” Science 356, no. 6344 (2017): 1249-
54; David J. Varricchio and Frankie D. Jackson, “Reproduction in Mesozoic Birds and Evolution of the Modern
Avian Reproductive Mode,” The Auk 133, no. 4 (10 August 2016): 654-84.
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(1) Janice P. Evans and Harvey M. Florman, “The State of the Union: The Cell Biology of Fertilization,” Nature
Cell Biology & Nature Medicine 8, S1 (2002): S57-S63.
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2001).
(2) Monika Stengl, “Pheromone Transduction in Moths,” Frontiers in Cellular Neuroscience 4 (2010): 133.
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(1) Stengl, “Pheromone Transduction in Moths,” 133.
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(1) Steven Linton, Understanding Pain for Better Clinical Practice: A Psychological Perspective (New York:
Elsevier Health Sciences, 2005).

(2) Jennifer L. Hellier, ed., The Five Senses and Beyond: The Encyclopedia of Perception (Santa Barbara:
Greenwood, 2016).
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(1) Steven Pete, “Congenital Analgesia: The Agony of Feeling No Pain,” BBC News, July 17, 2012,
http://www.bbc.com/news/magazine-18713585; Rogene Fisher, “Does Pain Serve a Purpose?” ABC News, May 13,
2005, http://abcnews.go.com/Health/PainManagement/story?id=741257&page=1.

(2) Ya-Chun Chen et al.,, “Transcriptional Regulator PRDM12 is Essential for Human Pain Perception,” Nature
Genetics 47 (2015): 803-8.
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(1) Mo Costandi, “Uncomfortably Numb: The People Who Feel No Pain,” The Guardian, May 25, 2015,
https://www.theguardian.com/science/neurophilosophy/2015/may/25/thepeople- ~who-feel-no-pain. See also
Mazen Kurban et al, “A Nonsense Mutation in the SCN9A Gene in Congenital Insensitivity to Pain,”
Dermatology 221 (2010): 179-83.

(2) Mehran Karimi and Razieh Fa Llah, “A Case Report of Congenital Insensitivity to Pain and Anhidrosis
(CIPA),” Iranian Journal of Child Neurology 6, no. 43 (2012): 45.

(3) Karimi and Llah, “A Case Report,” 45-48; Mukund D. Rahalkar, Anand M. Rahalkar, and S. K. Joshi, “Case
Series: Congenital Insensitivity to Pain and Anhidrosis,” Indian Journal of Radiology and Imaging 18, no. 2
(2008): 132-34; Leema R. Peddareddygari, Kinsi Oberoi, and Raji P. Grewal, “Congenital Insensitivity to Pain: A
Case Report and Review of the Literature Case,” Reports in Neurological Medicine 141953 (2014).
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(1) See Sarah Novotny and Len Kravitz, “The Science of Breathing,” available on Kravitz’s University of New
Mexico page https://www.unm.edu/~lkravitz/Article%20folder/Breathing.html; see also Neil 135 S. Cherniack et
al, “The Mechanics of Breathing,” Encyclopaedia Britannica, https://www.britannica.com/science/human-
respiratory-system/The-mechanicsof- breathing; “IAQUK Resources - Respiratory System,” IAQUK,
http://www.iaquk.org.uk/ResourcesRespiratory.html.
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(1) “IAQUK Resources — Respiratory System.”

(2) Novotny and Kravitz, “The Science of Breathing.”

(3) Novotny and Kravitz, “The Science of Breathing”; Jorge Gallego, Elise Nsegbe, and Estelle Durand, “Learning
in Respiratory Control,” Behavior Modification 25, no. 4 (2001): 495-512.
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(1) Adam E. Ziemann et al, “The Amygdala Is a Chemosensor that Detects Carbon Dioxide and Acidosis to
Elicit Fear Behavior,” Cell 139, no. 5 (2009): 1012-21, https://doi.org/10.1016/j.cell.2009.10.029.

(2) Cell Press, “Brain’s Fear Center is Equipped with Built-in Suffocation Sensor,” ScienceDaily, November 26,
2009, http://www.sciencedaily.com/releases/2009/11/091125134651.htm.

(3) Jordan W. Smoller et al., “The Human Ortholog of Acid-Sensing Ion Channel Gene ASICla Is Associated
with Panic Disorder and Amygdala Structure and Function,” Biological Psychiatry 76, no. 11 (2014), 902-10.

(4) Cell Press, “Brain’s Fear Center.”
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(1) Vladimir Matveev, “Development of a Chicken Embryo,” YouTube video, 2:06, May 25, 2008,
https://www.youtube.com/watch?v=LKvez9duEHQ; Yusaku Watanabe, “Observation of the Development of
Chick Embryo,” YouTube video, 9:45, November 26, 2017, https://www.youtube.com/watch?v=uEOuKvUbcfw.
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(1) Stephen C. Meyer, Darwin’s Doubt: The Explosive Origin of Animal Life and the Case for Intelligent Design

(San Francisco: HarperOne, 2013), 328-9.

(2) Michael Behe, Darwin Devolves: The New Science about DNA That Challenges Evolution (San Francisco:

HarperOne, 2019).

(3) For more on the problems facing the various post-Neo-Darwinian models, and why most of them are not

really post-Neo-Darwinian models, see chapters 4 and 5 of Behe, Darwin Devolves, 93-137, and chapters 15 and

16 of Meyer, Darwin’s Doubt, 291-335.
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(1) Cosmos, “The Shores of the Cosmic Ocean,” 1. Directed by David Oyster et al. Written by Carl Sagan, Ann
Druyan, and Steven Soter. PBS, September 28, 1980.
(2) Francisco Ayala, “Chance and Necessity,” Counterbalance, http://www.counterbalance.org/evolution/chance-

frame.html.
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(1) J. J. Thomson, “Inaugural Address,” The British Association at Winnipeg, Nature 81 (August 26, 1909), 257.
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