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Homo

“Sudden”

“Abrupt”

“Big Bang”

“Unbridgeable 

Gap”

“[Major Groups] appear in the fossil record.., full blown and raring to go, in contradiction 

to Darwin’s ….gradual accumulation of countless infinitesimally minute variations” 
Jeffery Schwartz University of Pittsburgh 1999

Phylo enetic Tree

 ?

Phylo enetic Tree

 ?
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oJumbled Jigsaw
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1. Fossil Record Fra mented

“you could put them all into a small shoe box 

and still have room for a good pair of shoes” 
National Geographic 2015 

1. Fossil Record Fra mented 2. Fossils Not Compl te

“[m]ost hominid fossils, even though they 
serve as a basis for endless speculation 

and elaborate storytelling, are fragments 
of jaws and scraps of skull” Stephen J Gould

“Human evolutionary studies have 

been plagued by debate and 
controversy. Reasons for argument over 

a fragment of jaw, partial skull, handful 
of teeth …are not that difficult to 

understand. Often a scrappy fossil 
generates diverse 

interpretations…stakes are high”. 
Blake Edgar, 2006

3. Field Is Fr gmented

“..difficult to separate the personal from 

the scientific disputes raging in the field”
Constance Holden,  Science 1981
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Australopithecine

Au. anamensis
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Au. africanus

Au.  garhiP. robustus
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P. boisei    

?
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‘Human-Like’

‘Ape-Like’
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Homo
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H. floresiensis

H. habilis

H. sapien

H. heidelbergensis
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H. sapien

“We, like many others, interpret the anatomical 
evidence to show that early H. sapiens was 
significantly and dramatically different … 

in virtually every element of its 
skeleton and every remnant of its behaviour ” 

John Hawks,  Journal of Molecular Biology, 2000

“[Homo sapien’s] combination

of features

never appears earlier”
John Hawks,  Journal of Molecular Biology, 2000

Australopithecine

Homo

H. sapien
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“a genetic revolution” 
where “no australopithecine species 

is obviously transitional”
John Hawks,  Journal of Molecular Biology, 2000Genetic Revolution

Australopithecine

Homo Homo

Australopithecine

Ardipithecus

“The earliest fossils of Homo… are 

separated from Australopithecus by a

large unbridged gap” 
Earnst Mayr, 2004Large Unbridged Gap 

Homo

Australopithecine

Ardipithecus

“How can we explain this seeming saltation? Not 

having any fossils that can serve as missing 

links, we have to fall back on the time-honoured 

method of historical science, the construction of 

a historical narrative” Earnst Mayr, 2004
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Z

3D Line r Motion

1. Three Positions: X,Y, Z

2. Three Velocities: X,Y, Z
3. Three Accelerations: X,Y, Z

X Y

Z 1. Three Positions: X,Y, Z

2. Three Velocities: X,Y, Z
3. Three Acceleration: X,Y, Z

4. Three Angular Positions: ෨𝑋, ෩𝑌, ෨𝑍
5. Three Angular Velocities: ෨𝑋, ෨𝑌, ෨𝑍
6. Three Angular Acceleration: ෨𝑋, ෨𝑌, ෨𝑍

3D An ular Motion

Z

X

Y

Accelerometer

𝑣𝑥 𝑡 = 𝑣𝑥0 + න
0

𝑡

𝑎𝑥𝑑𝑡

𝑠𝑥 𝑡 = 𝑠𝑥0 + න
0

𝑡

𝑣𝑥𝑑𝑡

𝑎𝑥 = acceleration in x direction

𝑣𝑥 = velocity in x direction
𝑠𝑥 = position in x direction

Syst ms Control Theory
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Leg Godt
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Step 1: Move head to coordinate 

[34, 86, 62] Inject plastic

0-127 Step 1: Move head to coordinate 

[34, 86, 62] Inject plastic

Step 2: Move head to coordinate 

[44, 86, 54] Inject plastic

0-127

Step 1: Move head to coordinate 

[34, 86, 62] Inject plastic

Step 2: Move head to coordinate 

[44, 86, 54] Inject plastic

Step 3: Move head to coordinate 

[26, 72, 46] inject plastic

Step 4 to Step 150:  …….

0-127 Step 1: [34, 86, 62]

Step 2: [44, 86, 54]

Step 3: [26, 72, 46]

Step 4 to Step 150:  …….

The full code looks like this…
34,86,62,44,86,54,26,72,46,24,58,69,124,41,67

,69,20,22,22,25,98,102,18,77,114,120,110,109,

1,109,122,118,91,7,11,3,97,55,15,2,88,84,75,5

8,13,6,39,111,125,24,26,102,7,104,83,123,120,

59,34,108,113,101,23,41,114,26,125,119,95,78,

90,76,17,84,34,82,69,35,18,27,13,30,14,1,0,74

,74,103,65,69,96,18,84,4,15,39,59,109,57,116,

78,9,66,67,9,79,72,64,48,32,85,10,24,21,112,1

19,43,105,84,44,49,81,35,87,43,68,8,35,80,43,

72,56,78,1,26,39,35,123,25,15,2,96,9,11,116,6

8,56,35,64,37,116,88,115,56,20,18,43,65,71,10

7,62,42,29,45,90,118,125,79,51,115,48,26,46,3

6,68,47,63,38,125,80,78,126,73,92,8,42,117,63

,56,50,65,46,119,63,112,46,42,1,58,77,112,38,

64,1,110,90,110,20,59,95,102,63,56,108,122,5,

85,73,1,110,99,123,105,77,29,52,95,48,109,…

0-127

A,G,T,G,A,A,C,T,G,A,T,G,C,A,G,G,T,T,T,C,A,A,C,G,G,

T,A,T,G,C,T,G,A,A,T,T,A,T,G,C,G,C,G,A,T,C,A,C,T,A,

G,T,C,C,C,T,A,T,A,T,A,T,C,C,T,A,G,C,A,G,A,G,G,G,T,

C,T,C,T,A,G,C,A,A,A,T,A,C,G,…

Step 1: [A,G,T]
Step 2: [G,A,A]
Step 3: [C,T,G]
Step 4-150: ….
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0-127

~2.1m Unique Print Head Locations
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7 to 8 coordained mutations
Wait Time: one-hundred-million-
billion times longer than the 

alleged age of the universe. 
…longer for primates.

Similarities

▪ Morphology

▪ Genetics: 95%

Similarity proves 

nothing (except 

similarity)

Similarities Differences

▪ Morphology

▪ Genetics: 95%

Similarity proves 

nothing (except 

similarity)

▪ Novel Functions

▪ Pathways. Protein Space

Evolution must explain 

differences but:

▪ No Path 

▪ No Time
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Not 
Mine

END

Archive
Spe cies

Genus

Family

O rd er

Class

Phyla

Ki l l slide

“The fossil record suggest that the major pulse of 

diversification of phyla occurs before that of classes, 
classes before orders, orders before families….the higher 

taxa do not seem to have diverged through an 
accumulation of lower taxa” James Valentine.



3/10/2018

21

“[w]henever we look at the living biota…discontinuities 

are overwhelmingly frequent….even more striking in the 
fossil record”

Earnst Mayer 

Ki l l slide

Porifera

Cnidaria

Arthropoda

Platyhelminthes

Nematoda
Annelida

Mollusca

Echinodermata
Chordata

Mosaic of Traits


