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General notes related to the tables 
 
Definitions of measurements indicated by Martin #1, and Wood #2. All linear 
measurements given in millimeters, and volumes in cm3. Estimated measurements in 
brackets. Dental measurements corrected for interstitial wear, but not occlusal wear. 
 
Homo erectus, three samples considered (adults):  
a. Africa: Turkana Basin, Olduvai, Olorgesailie, Daka.  
b. Earlier: Africa plus Dmanisi, Sangiran, and Trinil.   
c. All: Earlier plus Ngandong, Ngawi, Sambungmacan, Hexian, Nanjing, and 

Zhoukoudian. 
 
Homo habilis (sensu stricto, adults): Olduvai, Turkana Basin (incl Omo L894-1, but 
not KNM-ER 1470, 3732). 
 
Comparative measurements were either taken by FS and SCA, or obtained from the 
literature, with main sources listed as Refs 2-17  (full information available on request 
from FS). 
 
NB: Our early Homo hypodigms broadly follow Refs 2 and 7, and differ distinctly 
from the interpretation of Ref 4, in which KNM-ER 1470 and OH 65 are affiliated 
with the H. habilis type OH 7, to the exclusion of OH 13, OH 24, OH 62, and KNM-
ER 1813. In our view OH 65 is best attributed to H. habilis, and lacks the derived 
maxillary morphology of the H. rudolfensis lecto type KNM-ER 1470 (see main text). 
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1. Measurements & comparisons  
 
1.1. KNM-ER 42700. Calvarial measurements of KNM-ER 42700, compared with H. erectus (2 juveniles given separately ), and H. habilis. 
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sagittal 

arc 
Martin #1 M38 M1 M17 M21 M11 M8 M29d M26a - M43 M9(1) M30 M27 
Wood #2 - W1 W4 W6 - - W17 W18 W62 W49 W8 W25 W26 
              
KNM ER 42700 691 [153] 94 87 110 120 [95] [100] 7 96 79 87 94 
              
H. erectus (Africa)     n 4 4 4 4 4 4 4 4 8 3 5 3 3 

mean 909 188 111 96 134 143 103 110 12 125 90 86 92 
min 727 180 101 91 130 139 95 101 8 119 78 79 83 
max 1067 206 121 102 140 150 120 128 19 136 100 94 99 
SD 151.9 12.4 8.2 5.2 4.4 4.8 11.4 12.3 4.1 9.5 8.3 7.5 8.1 

              
H. erectus (earlier)    n 13 10 6 9 12 13 9 9 13 6 13 13 13 

mean 884 184 110 95 134 143 101 106 12 120 89 92 97 
min 655 163 101 90 120 132 87 90 8 104 78 79 83 
max 1067 207 121 104 149 161 120 128 19 136 101 107 111 
SD 126.7 15.0 7.1 5.8 8.0 7.7 11.3 11.9 3.6 10.5 7.4 7.4 7.7 

              
H. erectus (all)           n 31 28 10 25 27 28 26 24 31 13 26 33 33 

mean 979 192 114 100 139 147 105 111 14 116 94 96 102 
min 655 163 101 90 120 132 87 90 8 104 78 79 83 
max 1251 219 124 112 152 161 120 128 20 136 110 109 115 
SD 145.5 13.1 7.8 6.9 8.6 7.1 8.6 9.0 3.1 8.4 8.9 7.3 7.9 

              
KNM-WT 15000 (juv.) 880 [175] 109 91 126 141 [90] [94] [13] 112 91 99 107 
D2700 (juv.)  ~ 600 155 101 77 119 126 84 88 8 96 [77] 87 91 
   
H. habilis                   n 3 2 2 3 2 3 2 2 2 2 3 3 3 

mean 562 146 93 78 115 120 83 91 8 100 77 78 83 
min 509 145 90 77 112 113 77 85 6 100 69 75 79 
max 594 147 95 79 118 128 89 96 9 100 88 82 87 
SD 46.0 1.1 3.7 1.2 4.2 7.5 8.5 7.8 2.1 0.0 9.8 3.6 4.0 
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1.1. Continued 
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Martin#1 M31 M28 M31(1) M31(2) M33d M12 - - - - - 
Wood#2 W39 W40 W35 W37 OCA16 W41 W82 W106 W107 W111 W115 
            
KNM ER 42700 74 92 54, 47* 29, 39* 114 99 20 4 7 5 9 
            
H. erectus (Africa)     n 5 5 7 5 2 6 3 6 6 7 9 

mean 83 108 50 47 109 119 29 8 9 8 16 
min 75 91 38 38 102 110 26 7 7 7 12 
max 95 122 61 52 115 124 32 10 10 10 21 
SD 8.3 12.4 7.2 5.9 9.2 5.2 3.1 1.0 1.2 1.5 2.8 

            
H. erectus (earlier) n 12 12 16 11 7 16 6 16 12 16 18 

mean 81 107 49 48 105 116 28 8 9 9 17 
min 72 91 38 38 91 99 24 6 7 7 10 
max 95 122 61 56 117 138 32 11 13 12 30 
SD 6.3 10.7 5.6 4.9 9.0 10.3 2.8 1.4 2.0 1.5 4.5 

            
H. erectus (all) n 26 25 30 22 19 36 18 34 23 24 31 

mean 83 111 52 51 103 119 23 9 10 10 18 
min 72 91 38 38 91 99 17 6 7 7 10 
max 95 127 66 65 117 142 32 12 13 16 30 
SD 5.2 9.9 6.1 6.7 6.7 9.9 5.3 1.4 1.9 2.2 4.5 

            
KNM-WT 15000 (juv.) 76 91 44 42 118 106 25 8.2 6.1 5 10.4 
D2700 (juv.) [70] [87] 45 39 115.6 105 - - - - - 
   
H. habilis 2 2 3 2 2 3 2 3 3 3 3 

mean 73 91 46 35 117 90 27 5 6 6 13 
min 70 87 39 34 114 80 26 4 4 5 10 
max 75 95 55 35 120 96 27 6 7 7 17 
SD 3.5 5.7 8.1 0.7 4.2 8.5 0.7 1.0 1.5 1.0 3.8 

 

 
* inion far anteriorly on nuchal plane (as in Daka3). First value to inion, second value to a point more posteriorly best marking the division between upper and lower 
scales of the occipital, equivalent to values given for published specimens. 
** External occipital protruberance 

 

www.nature.com/nature 3



 

1.2. KNM-ER 42703. Dental and palatal measurements of KNM-ER 42703, compared with H. habilis and H. erectus. Values of KNM-ER 
42703 compensate for a few fine cracks in the crowns of P4 to M3.  
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Martin #1              62 63 64 
Wood #2 190 191 193 194 202 203 211 212 223.0 224 235 236     

    
KNM-ER 42703 >9.0 >9.5 9.0 >12.0 8.8 12.4 12.6 13.3 13.0 14.1 12.5 14.1 [57] [43] [10]
    
H. habilis                  n 5 5 8 8 8 8 13 13 8 8 8 8 4 4 4

mean 9.2 9.5 9.0 11.9 9.2 11.9 12.9 13.0 12.9 14.2 12.6 14.6 55 38 12
min 8.2 8.5 8.1 11.1 8.5 11.2 11.6 12.0 11.8 13.5 11.3 13.4 50 32 6
max 10.0 10.2 9.8 12.7 9.9 13.1 14.7 14.1 13.5 16.4 13.9 16.7 59 45 17
SD 0.77 0.64 0.62 0.65 0.47 0.64 0.86 0.62 0.65 0.93 0.98 1.25 4.1 6.5 4.5

   
H. erectus (Africa)    n 1 1 3 3 2 2 3 2 3 3 3 3

mean 9.6 10.2 8.8 12.2 8.2 11.9 12.6 12.9 12.2 13.4 9.6 11.2
min   8.6 11.8 8.1 11.8 12.2 12.2 11.7 12.7 7.8 9.9
max   9.1 12.8 8.3 12.1 13.0 13.6 13.1 14.2 11.4 12.9
SD   0.29 0.53 0.14 0.25 0.40 0.99 0.78 0.75 1.79 1.56

    
H. erectus (earlier)   n 8 9 17 16 11 12 15 14 14 14 15 15

mean 10.0 10.2 8.2 11.4 7.8 11.2 12.2 13.0 12.2 13.1 10.2 12.6
min 9.0 9.2 7.1 9.9 6.8 10.0 11.0 11.0 10.6 10.9 7.8 9.9
max 11.1 11.8 9.1 12.8 8.3 12.4 13.6 14.2 13.6 15.4 12.7 15.3
SD 0.62 0.80 0.60 0.93 0.49 0.88 0.72 0.82 0.93 1.20 1.29 1.67

    
H. erectus (all)         n 14 15 22 21 21 22 22 20 23 23 22 22 4 4 4

mean 9.7 10.2 8.3 11.5 8.0 11.4 12.0 12.9 11.9 13.1 10.0 12.3 57 42 16
min 8.5 9.2 7.1 9.9 6.8 10.0 10.1 11.0 10.3 10.9 7.8 9.9 50 34 13
max 11.1 11.8 9.2 12.8 9.0 13.4 13.6 14.2 13.6 15.5 12.7 15.3 70 50 20
SD 0.67 0.64 0.62 0.93 0.59 0.89 0.87 0.82 0.96 1.14 1.13 1.50 8.8 7.1 3.3
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1.3. Summary of morphological features used in the differential diagnosis of KNM-ER 42700 and KNM-ER 42703 
 
Character H. erectus KNM-ER 42700 H. habilis KNM- ER 42703 H. rudolfensis 

(KNM-ER 1470) 

Frontal keeling variable yes no - no 

Parietal keeling variable yes no - no 

TMJ mediolaterally narrow* yes yes no - no 

Tympanic-petrous angled yes yes no - ? 

Upper scale occipital relatively low* yes yes no - no 

Opisthocranion high on occipital profile  yes yes no - no 

Upper molar size* smaller - larger larger ? 

M2 & M3 outline rhomboidal - variable rectangular ? 

M3 mesiodistal shortened* yes - no no ? 

 
* Importance of character shown quantitatively by loadings in principal component analyses (Suppl. Notes 2.1.1 & 2.2) 
 
Character states based on original observations by the authors, and on reviews in Refs. 2, 9, 18.   
 
Calvarial characters found not to discriminate between H. habilis and H. erectus, when scaling effects are taken into account include supraorbital 
torus thickness, vault thickness at the parietal boss, and midsagittal curvature of the occipital (see Suppl. Note 2.1.2).  
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2. Morphometric analyses  
 

2.1. KNM-ER 42700. 
 
2.1.1a Method. Principal component analysis of 10 calvarial measurements listed in 
the results table below (PAST v1.59)19. To correct for overall size each measurement 
was divided by the geometric mean of the 10 measurements. Lambda-inion and inion-
opisthion chord values used for KNM-ER 42700 are 47 and 39, respectively (see 
footnote Suppl Note 1.1). 
 
2.1.1b. Comparative samples: 
 
Homo erectus: KNM-ER 3733, KNM-ER 3883, OH 9, D2280, San 17, Ng 1, Ng 6, 

Ng 7, Ng 11, Ng 12, Ngawi, Sm 3, ZHD III, ZHD XI, ZHD XII. Juveniles: 
D2700, KNM-WT 15000. 

Homo habilis: KNM-ER 1813 
Homo rudolfensis: KNM-ER 1470 
 
 
2.1.1c. Results. 
 PC1 PC2 PC3 PC4 PC5 PC6 
Eigenvalue 0.022 0.010 0.006 0.005 0.004 0.002 
% variance 42 19 12 10 7 5 
Loadings:       
Max. length (g-op) 0.554 -0.269 0.062 -0.072 0.040 -0.113 
Porion-vertex height 0.230 0.189 0.367 -0.248 -0.336 -0.089 
Max breadth 0.270 0.198 0.026 0.010 0.406 -0.782 
Glabella-bregma chord 0.329 -0.094 -0.113 -0.030 -0.699 -0.092 
Parietal sagittal chord 0.267 0.743 -0.272 -0.253 0.125 0.367 

Lambda-inion chord 
-

0.234 0.109 0.659 0.101 -0.103 0.019 
Inion-opisthion chord 0.280 -0.511 -0.026 -0.212 0.346 0.357 

Occipital sagittal chord 
-

0.110 0.034 0.404 -0.257 0.272 0.104 
Bi-asterionic breadth 0.296 0.120 0.099 0.862 0.098 0.212 

Mand. fossa breadth 
-

0.392 -0.056 -0.409 0.074 -0.056 -0.204 
 
 
2.1.1d. Conclusions. A plot of PC3 against PC1 (Fig 2a, main article) shows that 
KNM 1813 (H. habilis) and KNM-ER 1470 (H. rudolfensis) are significantly different 
from H. erectus along PC1. The loadings indicate that this particularly reflects that H. 
erectus has a relatively smaller mandibular fossa breadth and upper occipital scale 
height (lambda-inion chord). KNM-ER 42700 falls within the convex hull and 95% 
confidence ellipse of adult H. erectus, and away from KNM 1813 and KNM-ER 
1470. Along PC3 the juvenile H. erectus specimens KNM-ER 15000 and D2700 fall 
lower than most adult H. erectus. In contrast, KNM-ER 42700 groups with the adults, 
suggesting that most or all of growth reflected in PC3 had been achieved. Such a 
conclusion is supported by the advanced fusion of the sphenoccipital synchondrosis. 
PC2 reflects, among others, midline occipital curvature. This feature scales 
allometrically in H. erectus, and does not separate this species from H. habilis (Suppl. 
Note 2.1.2). 
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2.1.2. Bivariate analyses of the supraorbital torus thickness and vault thickness at the 
parietal eminence against endocranial volume, and of occipital midsagittal chord 
against arc.  
 
2.1.2a samples 
 
Supraorbital torus thickness: 
Homo erectus: KNM-ER 3733, KNM-ER 3883, OH 9, OH 12, Daka BOU-VP-2/66, 
D2280, D2282, D3444, San 2, San 17, Ng 1, Ng 6, Ng 7, Ng 10, Ng 11, Ng 12, 
Ngawi 1, Sm 1, Sm 3 , Sm 4 , Hexian PA830, Nanjing 1, ZHD-II, ZHD-III, ZHD-X, 
ZHD-XI, ZHD-XII. Juveniles: KNM-WT 15000, D2700, Mojokerto. 
Homo rudolfensis: KNM-ER 1470 
Homo habilis: KNM-ER 1813, OH 24 
 
Parietal eminence thickness: 
Homo erectus: KNM-ER 3733, KNM-ER 3883, OH 9, OH 12, San 2, San 4, San 10, 
San 12, San 17, Trinil2, Sm 3 , Hexian PA830, ZHD-II, ZHD-III, ZHD-X, ZHD-XI, 
ZHD-XII. Juvenile: KNM-WT 15000. 
Homo rudolfensis: KNM-ER 1470 
Homo habilis: KNM-ER 1805, KNM-ER 1813, OH 24. Juveniles: OH 7, OH 13, OH 
16 
 
Occipital curvature (arc - chord): 
Homo erectus: KNM-ER 730, KNM-ER 3733, KNM-ER 3883, OH 9, Daka BOU-
VP-2/66, D2280, D3444, San 2, San 4, San 12, San 17, Skull IX, Ng 1, Ng 6, Ng 7, 
Ng 10, Ng 11, Ng 12, Ngawi 1, Sm 3, Sm 4 , Hexian PA830, ZHD-III, ZHD-XI, 
ZHD-XII. Juveniles: KNM-WT 15000, D2700, Mojokerto. 
Homo rudolfensis: KNM-ER 1470 
Homo habilis: KNM-ER 1813, OH 24. Juvenile: OH 13.  
 
2.1.2b Methods 
Measurements as defined in Ref.2 (# 62, 111, 39, 40).  
Calculation of Spearman’s rank correlation coefficients and tests for allometry, that is 
whether the slope of the double log regression differs significantly from 1 (linear 
measurements) or 0.33 (linear measurement against endocranial volume), were done 
with PAST v1.5919. The reduced major axis (RMA) regression of the adult H. erectus 
sample was used to predict values for KNM-ER 42700, and the actual values of this 
specimen were compared with the 95% confidence intervals of the predicted values 
(calculated in Ms Excel 2003).  
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2.1.2c Results 
 

x: Endocranial volume Endocranial volume Occipital sagittal 
arc (#31) 

y: Supraorbital torus 
thickness (#62) 

Parietal eminence 
thickness (#111) 

Occipital sagittal 
chord (#39) 

Homo erectus (all)             n 27  17  25  

rrank 0.622 Xxx 0.516 x 0.891 xxx 

       

Allometry / Isometry A  A  A  

RMA slope, +/- 95% 1.178 0.333 1.719 0.771 0.697 0.160

Int. -2.361  -4.099  0.494  

       

 log raw log raw log raw

KNM-ER 42700, x observed 2.84 691 2.84 691 1.96 92

KNM-ER 42700, y predicted 0.98 10 0.78 6 1.86 73

SE of y predicted 0.07  0.10  0.02  

-95% 0.84 7 0.58 4 1.83 67

95% 1.13 13 0.99 10 1.90 79

KNM-ER 42700, y observed  7  5  74

In predicted range?  Y  Y  Y
 
 
Bivariate double logarithmic plots of supraorbital torus thickness, vault thickness at 
the parietal eminence, and occipital curvature (midsagittal chord to arc). Adult Homo 
erectus is represented by the first five symbols of the legend, and open symbols mark 
juveniles of the particular groups. The relationships in adult H. erectus is indicated by 
the reduced major axis.  
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2.1.2d Conclusions:  
In the adult H. erectus sample the supraorbital torus and parietal eminence thicknesses 
are correlated with overall calvarial size, as indicated by endocranial volume (used 
instead of external measurements to exclude vault thickness). Both scale positively 
allometrically, that is the slope of the log-log plot is significantly larger than the 0.33, 
representing isometry. This allometric scaling implies that the torus and vault 
thicknesses increase disproportionately with larger calvarial size. The occipital chord 
scales negatively allometrically to the arc (slope <1), implying that larger specimens 
of H. erectus tend to have less rounded, more angulated occipitals. KNM-ER 42700 is 
not significantly different from these trends. 
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● Africa, ● Dmanisi, ● Indonesia early, ● Indonesia late, ● China, 
♦ H. rudolfensis, ▲ H. habilis, ○○○∆ juveniles,     KNM-ER 42700.
● Africa, ● Dmanisi, ● Indonesia early, ● Indonesia late, ● China, 
♦ H. rudolfensis, ▲ H. habilis, ○○○∆ juveniles,     KNM-ER 42700.
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2.1.3 Comparisons of the intraspecific variation of calvarial dimensions between H. 
erectus, and modern H. sapiens, Pan troglodytes and Gorilla gorilla. 
 
2.1.3a Samples 
 
Homo erectus calvarial length (g-op) 
KNM ER 42700, KNM-ER 3733, KNM-ER 3883, OH 9, Daka BOU-VP-2/66, 
D2280, D2282, D3444, San 2, San 17, Skull IX, Trinil2, Ng 1, Ng 6, Ng 7, Ng 10, Ng 
11, Ng 12, Ngawi 1, Sm 1, Sm 3 , Sm 4  , Hexian PA830, Nanjing 1 Tang shan, ZHD-
II, ZHD-III, ZHD-V, ZHD-X, ZHD-XI, ZHD-XII. 
 
Homo erectus calvarial height (ba-br)  
KNM ER 42700, KNM-ER 3733, KNM-ER 3883, OH 9, Daka BOU-VP-2/66, 
D2280, D2282, San 17, Ng 1, Ng 6, Ng 7, Ng 10, Ng 12, Ngawi 1, Sm 4. 
 
Homo erectus calvarial breadth (bi-au)  
KNM ER 42700, KNM-ER 3733, KNM-ER 3883, OH 9, Daka BOU-VP-2/66, 
D2280, D2282, D3444, San 2, San 4, San 10, San 12, San 17, Skull IX, Ng 6, Ng 7, 
Ng 10, Ng 11, Ng 12, Ngawi 1, Sm 1, Sm 3 , Hexian PA830, Nanjing 1 Tang shan, 
ZHD-III, ZHD-V, ZHD-X, ZHD-XI, ZHD-XII 
 
Homo sapiens: A geographically diverse, mixed sex sample housed in the Department 
of Anatomy & Developmental Biology, UCL, London (U.K.), and the full Howells 
data set20 representing a large (n=2524) geographically diverse, mixed sex sample 
 
Pan troglodytes: 22 males, 26 females, mixed subspecies  
Collections of the Powell Cotton Museum, Birchington, and the Department of 
Anatomy & Developmental Biology, UCL, London (U.K.). 
 
Gorilla gorilla: 25 males, 21 females, mixed subspecies 
Collections of the Powell Cotton Museum, Birchington, and the Department of 
Anatomy & Developmental Biology, UCL, London (U.K.). 
 
2.1.3b Methods 
The calvarial dimensions examined are overall length (glabella – opisthocranion), 
basion – bregma height and bi-auricular breadth. The latter two were used, rather than 
porion-vertex height and maximum cranial breadth, respectively, because they are 
more homologous when comparing hominin and great ape cranial shapes. 
 
The Howells data set was used in parallel with the UCL H. sapiens sample 
specifically measured for this study, thus providing an independent control of the 
results for this species based on a much larger sample. Note that the Howells dataset 
provides measurements of bi-radicular breadth rather than bi-auricular breadth, but in 
H. sapiens these landmarks are very close, and variation in the measure rather than the 
actual measurements are compared here. 
 
For the small samples of fossil taxa coefficients of variation (CV) are likely biased, 
and the reported values were therefore sample size corrected using the parameter V*, 
calculated as:  (1 + 1/[4n]) * SD/mean21.  
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The degree of intraspecific variation of the three H. erectus samples are compared 
with that of the modern hominid samples by resampling of the CV with bootstrapping 
methodology22, 23. For each comparison 5000 random samples of a modern group 
were drawn with replacement at a sample size equivalent to that of the H. erectus 
sample. The CV of the H. erectus sample was then compared to the simulated 
distribution of CVs for the comparative sample to determine the likelihood that the 
former could be sampled from the latter. To avoid the probability of p = 0 it is 
reported as p = (P+1)/(5000+1). P is the number of random modern samples whose 
CV exceeds or is equal to that of the H. erectus sample (hypothesis that the modern 
CV is smaller than that of  H. erectus), or whose CV is smaller or equal to that of the 
H. erectus sample (hypothesis that the modern CV is larger than that of  H. erectus). 
The null hypothesis in a one-tailed test that the CV of the H. erectus sample is either 
not significantly larger or smaller than that of the modern sample is rejected at p< 
0·05. All calculations were done in MS Excel 2003. 
 
2.1.3c Results 
 
 Homo erectus Homo sapiens 
 Africa early  all Howells this study 

Pan 
troglodytes 

Gorilla 
gorilla 

LENGTH        
n 5 12 30 2524 57 48 46

CV (V*) 10.4 9.0 7.6 4.8 5.1 3.9 14.2 
        

p, Africa    0.0002 > 0.0002 > 0.0002 > 0.2583 = 
p, early    0.0002 > 0.0002 > 0.0002 > 0.0242 < 

p, all    0.0002 > 0.0002 > 0.0002 > 0.0002 < 
HEIGHT        

n 5 8 15 2524 57 48 46
CV (V*) 9.5 9.5 10.1 5.5 4.9 5.4 11.0 

        
p, Africa    0.0120 > 0.0014 > 0.0062 > 0.3219 = 
p, early    0.0028 > 0.0002 > 0.0002 > 0.2549 = 

p, all    0.0002 > 0.0002 > 0.0002 > 0.3019 = 
BREADTH        

N 5 14 29 2524 57 48 46
CV (V*) 8.7 7.4 7.3 6.1 6.1 4.9 10.8 

        
p, Africa    0.0944 = 0.0826 = 0.0004 > 0.2909 = 
p, early    0.1286 = 0.1194 = 0.0002 > 0.0226 < 

p, all    0.0716 = 0.0612 = 0.0002 > 0.0004 < 
 
 >, <, =: Compared with the extant species the H. erectus sample has a CV that is larger, smaller or not 
significantly different, respectively. p = 0.0002 equals  p =  (0+1)/(5000+1), the result when no CV of 
an extant sample among the 5000 random draws is equal to, or either larger or smaller (depending on 
hypothesis) than the H. erectus sample. 
 
2.1.3d Conclusions.  
Overall H. erectus is more variable in calvarial dimensions than H. sapiens and P. 
troglodytes, but less variable than G. gorilla. However, H. erectus does not differ 
significantly in its variation of breadth from H. sapiens, and variation of height from 
G. gorilla. The variation of all three dimensions within the African H. erectus sample, 
visually demonstrated below, is not significantly different from that of G. gorilla. 
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Superior view of KNM-ER 42700 (left) and OH 9 (right), demonstrating the size 
difference between the smallest and largest of the African specimens attributed to H. 
erectus (scale bar 5 cm; image of OH 9 by J. Reader) 
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2.2. KNM-ER 42703 
 
2.2a. Method. Principal component analysis of mesiodistal (MD) and buccolingual 
(BL) dimensions of M1 to M3 (PAST v1.59)19. 
 
2.2b. Comparative samples: 
 
Homo erectus: KNM-WT 15000, D2700, San 4, San 7-3a-d, San 17, Skull IX, ZKD 

L2-99, ZKD O1-313 
Homo habilis: KNM-ER 1805B, KNM-ER 1813, Omo L894-1, OH 13, OH 16, OH 

24, OH 65 
H. aff. habilis: Stw 53 (shown in Figure 2b, but not included in the H. habilis sample). 
 
 
2.2c. Results. 
 PC1 PC2 PC3 PC4 PC5 PC6 
Eigenvalue 8.802 1.254 0.752 0.262 0.145 0.057 
% variance 78 11 7 2 1 1 

Loadings:    
M1 MD 0.252 0.716 -0.183 -0.619 0.061 -0.064 
M1 BL 0.218 0.040 0.212 0.100 -0.541 -0.777 
M2 MD 0.290 0.526 0.117 0.623 -0.267 0.407 
M2 BL 0.376 0.020 0.643 0.066 0.645 -0.158 
M3 MD 0.559 -0.179 -0.681 0.270 0.283 -0.200 
M3 BL 0.593 -0.421 0.176 -0.375 -0.371 0.402 

 
2.2d. Conclusions. a plot of PC3 against PC1 (Figure 2b of main article) separates H. 
erectus and H. habilis specimens, with the former having smaller molars overall, and 
a mesiodistally shorter M3 in particular. KNM-ER 42703 falls within the convex hull 
and 95% confidence ellipse of H. habilis, but outside those of H. erectus. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Inferior view of  KNM-ER 42703, combined with mirror-imaged left side, and  
superimposed on OH 65, a H. habilis maxilla with very similar palatal size (scale bar 
2 cm; OH 65 in grey scale after Ref 4).
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3. Last known occurrence of Homo habilis at Lower Bed II, Olduvai  
 
Previously the last occurring, definitive member of H. habilis (OH 13) is from lower 
Bed II at Olduvai Gorge, Tanzania. Portions of OH 13 were found in-situ at 
geological locality 88, archaeological site 71a (MNK)24. Excavations place OH 13 
below the Lemuta member and about 2 m below Tuff IIB, and above tuffs IIA and 
IF24,25. Due to the mostly reworked nature of Bed II tuffs25, the age of OH 13 is not as 
well constrained as its stratigraphic position. Its oldest possible age is 1.78 Ma as 
defined by the top of the Olduvai normal event which coincides with the transition 
between beds I and II26, and is corroborated by 40Ar/39Ar dates on Tuff IF at the top of 
Bed I27. The overlying Tuff IIB is not dated, but the closely positioned, but underlying 
Tuff IIA yielded a not very well constrained 40Ar/39Ar  age of 1.66 Ma28 and ref.25 
argued in favor of an age of 1.6 Ma for the overlying Lemuta Member. The top of Bed 
II (some 25 m higher in the section than OH 13) is estimated to date to 1.47 Ma based 
on 40Ar/39Ar  dates for Tuff IID28. Given these data points, an age for OH 13 is likely 
to be about 1.65 Ma and no older than 1.78 Ma. 
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