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The Original Story
• Ancient humans got to Flores only once.
• Flores population isolated for >800,000 years.
• New species evolved entirely on tiny island 

(14200 km2) from Homo erectus ancestor. 
• With brains (however, only one skull known) 

the size of a chimp (about 400 ml), “Homo 
floresiensis” made complex stone tools 
(compound microblades) that, whenever they 
occur elsewhere, are the signature of Homo 
sapiens (us).



Our Alternative Hypothesis
• Flores has not been continuously isolated during the period of 

human expansion and evolution in Asia (roughly 2 million years).
• Over >800,000 years, sea level fluctuations often made it 

possible for humans to walk most of the way from Java through 
Bali to the other islands, or to cross shallow seas.

• Flores was too tiny (14200 km2) to support evolution 
in situ of a new species; besides, the bones from Liang Bua Cave 
(except for the unusual LB1 skull) pervasively resemble those of 
Australomelanesian populations living throughout the area now.   

• The tools found in Liang Bua Cave look like those made by Homo 
sapiens elsewhere because they were made by Homo sapiens.  
The only one skull known (LB1) is about the size of a chimp’s 
(approximately 400 ml) because it is developmentally abnormal; 
normal members of the Liang Bua population made the tools.







Size











The post mortem shrinkage of LB1
• The original determination by Brown et al. (2004) was 1.06 m 

(approximately 41.7”).
• We used published bone lengths for LB1, & standard regression 

equations (derived from populations small in stature); our predictions 
ranged from 1.15 to 1.33 m, with an unweighted average of 1.25 m 
(=49.2”). Difference = 0.19 m, or 19 cm, or 7.5”

• In most media reports, 1.06 meters was simplified to one meter 
(39.37”).

• There has a persistent pattern to “round” the one meter to three feet 
(36”). (Jared Diamond, in Science December, 2005, wrote “scarcely 
three feet”).  (36”/39.37” = 91.4 cm); 106 cm - 91.4 cm = 14.6 cm, 
or 5.75”

• Thus, merely in the telling of the story, rhetoric has  subtracted 
another 5.75” or nearly half a foot of stature.

• NB: math [regression = 7.5”] + verbal [rhetoric = 5.75”]: means LB1 
lost > one foot of stature from its probable phenotype during life.

• Average stature of Rampasasa still living on Flores  = 1.46 m (=57.5” 
or 4’9.5”). The difference (9.5 cm) between our estimates for stature 
of LB1 and that of the Rampasasa can be accounted for easily by the 
level of stature reduction commonly associated with developmental 
syndromes in which microcephaly is one clinical sign.  Common 
stature reductions in these syndromes are ~20%, which would be 
11.5 cm.  Note that 1.2 x 1.25m (our estimate for LB1) = 1.5m -- 
more than the stature of the living Rampasasa. 

• O.K., it’s not as dramatic as Alice telescoping down to ten inches after 
drinking fluid from a random bottle on a table inside a rabbit hole, but 
this is supposed to be science.



The post mortem shrinkage of 
LB1 - part 1

• The original determination by 
Brown et al. (2004) was 1.06 m 
(approximately 41.7”).

• We used published bone lengths for 
LB1, & standard regression 
equations (derived from 
populations small in stature); our 
predictions ranged from 1.15 to 
1.33 m, with an unweighted 
average of 1.25 m (=49.2”). 
Difference = 0.19 m, or 19 cm, or 
7.5”



The post mortem shrinkage of 
LB1 - part 2

• In most media reports, 1.06 meters was 
simplified to one meter (39.37”).

• There has a persistent pattern to 
“round” the one meter to three feet 
(36”). (Jared Diamond, in Science 
December, 2005, wrote “scarcely three 
feet”).  (36”/39.37” = 91.4 cm); 106 
cm - 91.4 cm = 14.6 cm, or 5.75”

• Thus, merely in the telling of the story, 
rhetoric has  subtracted another 5.75” 
or nearly half a foot of stature.

• NB: math [regression = 7.5”] + verbal 
[rhetoric = 5.75”]: means LB1 lost > 
one foot of stature from its probable 
phenotype during life.



The post mortem shrinkage of 
LB1 - part 3

• Average stature of Rampasasa still 
living on Flores  = 1.46 m (=57.5” or 
4’9.5”).

• The difference (19 cm) between our 
estimates for stature of LB1 and that of 
the Rampasasa can be accounted for 
easily by the level of stature reduction 
commonly associated with 
developmental syndromes in which 
microcephaly is one clinical sign.

• Common stature reductions in these 
syndromes are ~20%, which would be 
11.5 cm.  Note that 1.2 x 1.25m (our 
estimate for LB1) = 1.5m -- more than 
the stature of the living Rampasasa.



The post mortem shrinkage of 
LB1 - concluding comment

• O.K., it’s not as dramatic as Alice 
telescoping down to ten inches 
after drinking fluid from a random 
bottle on a table inside a rabbit 
hole…

• but this is supposed to be science, 
in which data count for something.



Shape 
(with particular 

reference to 
craniofacial 
asymmetry)



Two fundamental questions 
about asymmetry in LB1

• Is the LB1 cranium 
asymmetrical?

• If it is asymmetrical, why?



Is the LB1 cranium 
asymmetrical?



Brown, et al., (2004, p. 1055): 

“Apart from the right zygomatic 
arch, the cranium is free of 
substantial distortion.”





LB1 shows reverse petalia: 
that is, a pattern of right    
occipital/left frontal brain 
hemisphere projections





The LB1 palate is rotated
• Black line is determined by projection from 

opisthion to basion, then extended 
anteriorly it passes through staphylion, then 
well to left of midline.  

• Red line projects from approximately orale to 
staphylion, then passes only obliquely 
through the foramen magnum.

• The two lines diverge by about 4% to 5%.
• The direction of posterior hard palate rotation 

is away from cranial bulge in occipital region.  







Brown, et al., (2004):  Because of 
damage to the LB1 skull during 
burial, excavation, and 
reconstruction, plus the 
advanced degree of fusion in 
many sutures, “…it is not 
possible to locate most of the 
standard craniometric landmarks 
with great precision.”



Right side, 
pixels

Left side, 
pixels

Total 
distance, 
pixels

R -L, pi xel s R/L, %

Maximum 
cranial 
breadth

286 255 541 31 1
 

1
 

2.1
 

6

Orbital 
lateral rim 
distance

185 197 382 -12 93.91

Infraorbital 
foramen 
distance

117 112 229 5 1
 

0
 

4.4
 

6

Piriform 
aperture 
breadth

52 48 100 4 1
 

0
 

8.3
 

3

Maxillo-
alveolar 
breadth

140 129 269 11 1
 

0
 

8.5
 

3

Maxillary 
bicanine 
breadth

75 58 133 17 1
 

2
 

9.3
 

1

Mental 
foramen 
distance

102 73 175 29 1
 

3
 

9.7
 

3



Reference Standards
• (47) Woo, T. L. (1931).  Biometrika 22:324-352.
• (48) Pearson, K. & Woo, T. L. (1935) Biometrika 

27: 424-465. 
• (50) Woo, T. L. (1937).  Biometrika 29:113-123..
• (51) Von Bonin, T. (1936).  Biometrika 28: 123-148.
• (52) Harrower, G. (1928). Biometrika 28: 279-293.
• (53) Harrower, G. (1928). Biometrika 28: 245-278.

Above reference numbers are from Jacob, et al. 
(2006) PNAS 103:13421-13426.

Most L/R differences in the facial region were 
<1 mm, (range 0.0 to 0.77), with minor variations in 

magnitude from one region to another.



Because the maxilloalveolar breadth (52.5 mm) taken 
by E.I. on the original skull was used to calibrate the 
image size on the screen, that dimension can be 
expressed not only in pixels but also in mm:  

right side to midline = 27.32 mm 

left side to midline = 25.18 mm 

absolute L-R difference = 2.14 mm 

This asymmetry is >3x the lateral differences 
measured by Woo, Pearson, and colleagues.



Most recent development: 

Baab, K.L. & McNulty, K.P.  (2008).  Size, shape, and 
asymmetry in fossil hominins:  The status of the LB1 
cranium based on 3D morphometric analysis.  Journal 
of Human Evolution doi:10.1016/j.hevol.2008.08.11 

“Landmark data collected from this study indicated 
that the cranium is fairly asymmetrical….  
Compared to other fossil specimens, the degreee of 
asymmetry in LB1 is moderate and readily explained 
by the taphonomic processes to which all [emphasis 
mine, RBE] fossils are subject.”



Synopsis
• Brown, et al. (2004) contended that the LB1 cranium is 

“free of substantial distortion” but “…it is not possible to 
locate most of the standard craniometric landmarks  
with great precision.”

• Jacob, et al. (2006), using non-standard points, 
documented that the LB1 cranium, particularly the face, 
not only is asymmetrical, but exceeds asymmetry in 
cranial  reference standards by >3x.

• Baab & McNulty used standard craniometric landmarks 
and concluded that LB1 is asymmetrical -- but invoke 
universal distortion of fossils as an explanation.  



Inferred strategy: 
If your hypothesis (originally in Brown, et al., 
absence of facial asymmetry) is tested and 
rejected (LB1 face is asymmetrical-Jacob, et 
al.), and a new test (Baab & McNulty) affirms 
the rejection (i.e. LB1 is asymmetrical),  then 
accept the answers but reinterpret their 
meaning with post hoc standards; assert that 
asymmetry cannot be accepted as evidence 
of developmental abnormality. 



Concluding Summary
• The LB1 skull demonstrably is 

asymmetrical, as we (Jacob, et al.) noted in 
2006 PNAS.

• Our standards for asymmetry on large 
samples of undistorted skulls (Biometrika 
references from 1930s) correspond to 
“blind” testing in biomedical science, as 
opposed to ex post facto measurements on 
small, fossil sample selected with 
unspecified criteria by Baab & McNulty.

• “Homo floresiensis” is a taxon defined on 
the basis of a single skull; if that specimen 
is abnormal, the species is null (hence, we 
think, the resistance to a hypothesis of 
developmental abnormality).







Average stature of Rampasasa still 
living on Flores  = 1.46 m (=57.5” or 
4’9.5”).

The difference (9.5 cm) between our 
estimates for stature of LB1 and that of 
the Rampasasa can be accounted for 
easily by the level of stature reduction 
commonly associated with 
developmental syndromes in which 
microcephaly is one clinical sign. 

Common stature reductions in these 



Average stature of Rampasasa still 
living on Flores  = 1.46 m (=57.5” or 
4’9.5”).

The difference (9.5 cm) between our 
estimates for stature of LB1 and that of 
the Rampasasa can be accounted for 
easily by the level of stature reduction 
commonly associated with 
developmental syndromes in which 
microcephaly is one clinical sign. 

Common stature reductions in these 
d   20%  hi h ld b  



The post mortem shrinkage of 
LB1 - part 3

Average stature of Rampasasa still living on 
Flores  = 1.46 m (=57.5” or 4’9.5”). 
The difference (9.5 cm) between our estimates 
for stature of LB1 and that of the Rampasasa 
can be accounted for easily by the level of 
stature reduction commonly associated with 
developmental syndromes in which 
microcephaly is one clinical sign. 

• Common stature reductions in these syndromes 
are ~20%, which would be 11.5 cm.  Note that 
1.2 x 1.25m (our estimate for LB1) = 1.5m -- 
more than the stature of the living Rampasasa.



The post mortem shrinkage of 
LB1 - part 3

Average stature of Rampasasa still living on 
Flores  = 1.46 m (=57.5” or 4’9.5”). 
The difference (9.5 cm) between our estimates 
for stature of LB1 and that of the Rampasasa 
can be accounted for easily by the level of 
stature reduction commonly associated with 
developmental syndromes in which 
microcephaly is one clinical sign. 

• Common stature reductions in these syndromes 
are ~20%, which would be 11.5 cm.  Note that 
1.2 x 1.25m (our estimate for LB1) = 1.5m -- 
more than the stature of the living Rampasasa.



  

   Right side, 
pixels 

Left side, 
pixels 

Total 
distance, 
pixels 

R - L, 
pixels 

R/L, % 

um cranial breadth 286 255 541 31 112.16 

lateral rim distance 185 197 382 -12 93.91 

ital foramen distance 117 112 229 5 104.46 

rm aperture breadth 52 48 100 4 108.33 

loalveolar breadth 140 129 269 11 108.53 

ary bicanine breadth 75 58 133 17 129.31 

l foramen distance 102 73 175 29 139.73 
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