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Laetol i  H o m i n i d  18: an Early Homo sapiens 
Skul l  

Laetoli Hominid 18 (LH 18) was found by Dr M. D. Leakey's team in 1976. 
The Ngaloba beds at Laetoli, Tanzania from which it comes have been 
dated at approximately 120,000 + 30,000 years B.P. The description of the 
skull is summarized here, and it is shown to incorporate a mixture of both 
archaic and modern features, and have a likely cranial capacity of about 
1200 cc. Morphological comparisons with other early African Homo sapiens 
crania show that although there are some differences between them and LH 
18, there are enough similarities to suggest that they all belong to a single 
species. LH 18 is shown to be quite unlike the Homo erectus and Neanderthal 
crania studied. Metrical analyses confirm the links between LH 18 and the 
other archaic Homo sapiens crania from Africa, especially Eyasi and Omo 1. 
The similarities between these crania provide a good example of mosaic 
evolution, incorporating a range of cranial variation within a single species. 

1. Introduction 

In  1976 Dr  M. D. Leakey and her co-workers fbund a fossil h u m a n  c ran ium in situ in the 
Nga loba  Beds at Laetol i ,  Nor thern  Tanzan ia .  The  cranium,  known as Laetol i  H omin id  18 
(LH 18), was found par t ia l ly  emerging  from the deposi ts  within an area  of one square  
metre.  Associa ted  with a c ran ium were a number  of artefacts and some faunal  remains  that  
inc luded fossil rept i l ian,  avian and m a m m a l i a n  bones. 

2. The Site 

The  s t r a t ig raphy  of the Laetol i  area  was first descr ibed by Kent  (1941), but  after more 
recent  work by R. L. H a y  (1974/5) a more deta i led  picture has emerged.  Both H a y  and 
Ken t  subdiv ided  the Laetol i  sequence into three ma in  units: a Lower  unit,  the Laetol i l  
Beds (da ted  by K / A r  to 3"6-3'75 m.y.B.P,  and  conta ining aus t ra lopi thec ine  fossils and  
hominid  footpr ints) ,  a Midd l e  unit,  the N d o l a n y a  Beds (dated to 2'4--3"6 m.y.B.P.)  and  an 
U p p e r  unit,  the Nga loba  Beds. The  Nga loba  Beds are s t ream deposits ,  p r inc ipa l ly  
sands tones  and claystones that  are separa ted  from the under ly ing  N d o l a n y a  and Laetol i l  
Beds by Vogesi te  lava (Leakey et al,, 1976; Leakey & Hay,  1979). At t empts  to da te  the 
Nga loba  Beds by the r ad ioca rbon  method  and by amino-ac id  racemiza t ion  measurements  
were unsuccessful,  but  an es t imate  of 120,000 -+ 30,000 was der ived from correlat ions with 
the marke r  tuff in the lower unit  of  the N d u t u  beds at  O lduva i  Gorge. Recent  analyses  of  
the faunal  remains ,  together  with an assessment  of the stone artefacts as be longing to the 
Midd le  Stone Age cul tura l  complex also found in the upper  Ndu tu  beds, tend to confirm 
this init ial  assessment  (M. D. Leakey,  pers. comm.) .  The  Nga loba  skull was found in 21 
pieces, which were carefully c leaned and res tored and formed the subject  of  deta i led  
descr ip t ion  and  compara t ive  analysis  (Magor i ,  1981; Magor i  & Day,  in press).  

3. The Skull 

The  L H  18 c ran ium consists of  an a lmost  complete  and intact  cranial  vault ,  much  of the 
base together  with both tempora l  bones and par t  of the sphenoid bone. T h e  maxi l lo-facia l  
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fragment, including part  of the upper dentition, is only partially preserved and is 
completely detached from the rest of the cranium. The mandible is missing, The cranium is 
large, long and oval-shaped with a low vault. The individual fossil bones are ivory in colour 
and heavily mineralized, as are other bones from the same site. The bone shows no signs of 
pathology but there are signs of some surface erosion, in particular of the temporal bones. 
The bone of the supraorbital region and the left temporal bone show signs ofpost-mortem 
plastic deformation that has resulted in torsion to the right of the supraorbital region and in 
some springing of the temporo-occipital suture of the left. All the principal sutures are still 
open and well preserved. Bregma, lambda and asterion are well defined. Internally, most 
of the endocranial features are well retained. The frontal region is twisted to the right side 
(Figure 1). It  reveals a developed and divided supraorbital torus, a low vault, slight keeling 
of the frontal bone in the sagittal plane, mid-parietal bossing and a moderately developed 
glabella. The lateral view (Figure 2) shows the recession of the frontal region, a shallow 
ophryonic sulcus, a round occipital profile with a prominent occipital torus, small mastoid 
processes and the presence of a well-developed occipitomastoid crest on the right side. The 
occipital view (Figure 3) shows the skull to be symmetrical and rounded. The occipital 
torus is centrally situated and of uniform thickness, but fades away and does not become 
continuous with the supramastoid crest. The nuchal portion of the squamous part  of the 
occipital bone is divided by a well marked external occipital crest that separates two 
shallow depressions for the attachments of the nuchal muscles. The vertical view reveals 
the long and low outline of the calvaria, the twist in the right supraorbital region, 
mid-parietal expansion and the prominence of the supraobital torus. Although much of the 
base of the cranium is missing, the basal view confirms the deformation in the frontal 
region and clearly shows the outline of the ethmoidal air cells and positions of the 
ethmoidal canals, as well as the interior grooves for the sinuses and meningeal vessels. 

Figure 1. Laetoli Hominid 18-- 
norma fi'ontalis. 
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Figure 2. Laetoli Hominid 18--right norma lateralis. 
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The facial skeleton is only partially preserved and has been restored from seven separate 
bone fragments plus isolated teeth. The fragments make up the paired maxillary bones, the 
alveolar process bearing some teeth, the palatine process and the frontal process on the left 
side. The nasal opening is pear-shaped with a nasal spine, and subnasal prognathism is 
evident. Both maxillary sinuses are exposed through damage, and they are large and 
pyramidal in shape. Both zygomatic processes are partially preserved and spring laterally 
at an angle of just over 90 ~ from the body of the maxillae. The palate is U-shaped. The 

Figure 3. Laetoli hominid 18~ 
norma occipitalis. 
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preserved teeth include p3, p4 and M 1 on the right side, and p4, M 1, M 2 and M 3 on the left 
side. All the teeth are heavily worn with no trace of cusps or fissure pattern. X-ray 
photographs confirmed the thickened vault at the occipital torus and lambdoid region. The 
paired frontal sinuses were widely separated oval-shaped loculi, simple and not 
subdivided. No natural endocranial cast was found with the cranium, but due to the 
excellent state of preservation of the calvaria it was possible to obtain a reasonably 
complete mould of its interior. The cast presents an almost complete forebrain and part  of 
the cerebellum. The surface has impressions ofgyri and sulci of the cerebrum and complex 
meningeal vascular markings. The volume of the endocast was determined by the water 
displacement method. The mean of 15 assessments was 1200 cc and this is regarded as the 
likely cranial capacity for Laetoli Hominid 18. 

4. Comparative Anatomy 

The features of the cranium were compared with the corresponding parts of better 
preserved crania from a number  of other localities. The anatomical comparison shows that 
it has a combination of both archaic and modern features. Thus, the cranium is closer to 
modern man in the shape of the maxillae, the depth of the palate, the shape of the nasal 
aperture, the posterior profile of the parietal bones, the profile of the occipital bone and in 
the general development of the cerebral vascular vessels; but it has archaic features that 
include flattening and recession of the frontal region, the development of the brow ridges 
and of the occipital torus, the small size of the mastoid processes and the development of 
the occipito-mastoid crest. The cranium shows resemblances to some of the early African 
Homo sapiens crania including Kabwe, Eyasi I, Omo I, Omo 2, Saldanha, Iwo Eleru, 
Florisbad and Singa. The morphological evidence suggests that, although there are some 
differences between the LH 18 cranium and early African Homo sapiens crania, the cranium 
still fits well within this range. This morphological relatedness of the early African Homo 
sapiens crania mentioned above seems to suggest that early African populations were 
basically similar yet show some diversity of skull form, demonstrating the mosaic type of 
evolution. Comparisons with the Peking Homo erectus skulls and Olduvai Hominid 9 show 
wide differences from LH 18 in the post-orbital constriction, very low vaults and low 
maximum breadths. The European Neanderthals are also unlike LH 18 in their expanded 
parietal regions and bun-shaped occiputs. Comparisons with Middle Eastern fossils such 
as Tabfin, Amud and Skhfil show that these have higher vaults, laterally expanded 
parietals and strongly developed supraorbital tori and glabellae. 

5. Metrical Analysis 

The metrical analysis of the LH 18 cranium was based on 27 measurements that were 
taken according to the landmarks and definitions laid down by Howells (1973). 
Comparat ive measurements were taken from groups of skulls, both fossil and recent, from 
Africa, the Middle East and the Far East/Australia (Table 1). The data obtained from 
these were subjected to univariate, bivariate and multivariate analyses. The metrical 
analyses of the frontal and parietal bones confirmed that the Laetoli Hominid 18 cranium 
closely resembles the Saldanha, Kabwe and Omo I skulls and differs from the Sub-Saharan 
modern skulls, the O H  9 skull and the Peking Homo erectus skulls. Canonical variate 
analysis was performed on the ten groups, using ten variables only, the others being 
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Table 1 Groups of  fossil  hominids and modern crania employed in the study 

No. of No. of 
Group individuals Specimens Group individuals Specimens 

(1) Sub-Saharanearly (6) Far East/Australia 
Upper Pleistocene 7 Kabwe Upper Pleistocene 

Omo 1 
Omo2 
Singa (7) European early 
Florisbad Saldanha Upper Pleistocene 

Eyasi 1 
(2) Sub-Saharan later 

Upper Pleistocene 3 Iwo Eleru 
Fish Hoek 
Maties River 

(3) Middle East early 
Upper Pleistocene 2 Tabfin 1 

Amud 
(4) Middle East later (8) Laetoli Hominid 18 

Upper Pleistocene 2 Skhul 5 cranium 1 
Kaf~eh 9 (9) Sub-Saharan modern 24 

(5) Peking Homo erectus 4 Peking 53 
Locus E2 39 

Peking 
Locus LI (10) North African 

Peking Upper Pleistocene 1 
Locus L2 (11) Sub-Saharan 

Peking Homo erectus 1 
Locus L3 

3 Wadj ak 1 
Solo 1 
Keilor 1 

8 La Chapelle- 
aux-Saints 

La Quina 
Lc Moustier 
La Ferrassie 
Spy 1 
Spy 2 
Gibraltar 1 
Swanscombe 

LH 18 
Ngoni 
Ashanti 
Kaffir 

Dj ebel Irhoud 

Olduvai 
Hominid 9 

omi t ted  because  of  the high n u m b e r  of  missing values.  This  analysis  der ived six variates ,  
the first three of  which accounted  for 97% of the total  var iabi l i ty .  

The  canonical  plot  of Axis I agains t  Axis I I  showed a good separa t ion  between the 
groups  (Figure  4). Axis I reveals a cont inuous spread  along the axis with the Peking Homo 

erectus group at the posit ive l imit  and Sub -Saha ran  la ter  U p p e r  Pleistocene group at the 
negat ive  limit.  Axis I places L H  18 in an in te rmedia te  posi t ion closer to the archaic  Homo 

sapiens groups and signif icantly separa tes  it from the Peking Homo erectus group,  the 
S u b - S a h a r a n  modern  and la ter  U p p e r  Pleistocene groups.  Examina t i on  of the vector  
loadings  of  the or iginal  charac ters  reveals that  high loadings on Axis I are those descr ib ing  
the overal l  size and shape of the crania l  vault ,  the size and shape of the frontal  and  par ie ta l  
bones and the degree of deve lopment  of  the supraorb i t a l  region. Axis I I  shows a more  
compac t  pos i t ioning of  the groups along this axis. M a x i m u m  separa t ion  along this axis is 
be tween L H  18 at the posit ive l imit  and the European  early U p p e r  Pleistocene group at the 
negat ive  limit.  Axis I I ,  unlike I, separa tes  L H  18 from the more archaic  Homo sapiens and 
the Peking Homo erectus groups and places it closer to the Sub -Saha ran  moderns .  Axis I I  
appears  to be d i sc r imina t ing  a lmost  entirely on the basis of the shape and size of the f?ontal 
and  par ie ta l  bones. Inspec t ion  of the matr ix  o f (D)  dis tances  (Table  2) reflects more  clearly 
the separa t ion  of  the L H  t8 skull from the S u b - S a h a r a n  moderns  and the Peking Homo 

erectus group.  By consider ing the Sub -Saha ran  moderns  as a reference group,  the following 
order  of groups is formed in re la t ion to it: the Midd le  East  la ter  U p p e r  Pleis tocene group 
followed by the F a r  Eas t /Aus t r a l i a  U p p e r  Pleistocene group,  the S u b - S a h a r a n  la ter  U p p e r  
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Figure 4. Plot of canonical variate analysis, Axes I and II: Laetoli Hominid 
18 cranium (8) compared with other hominid groups, as numbered in 
brackets in "Fable I. 

Table 2 

/2 

-12-11 

--L 

-5 

-6  
-7  

o 8  

Matrix of (D) distance: Sub-Saharan modern and fossil hominid 
groups 

Sub-Saharan Modern 
Middle East Later Upper 

Pleistocene 
Far East/Australia Upper 

Pleistocene 
Sub-Saharan later Upper 

Pleistocene 
Sub-Saharan early Upper 

Pleistocene 
Laetoli Hominid 18 

c r a n l L l m  

Middle East early Upper 
Pleistocene 

North Atiqcan Upper 
Pleistocene 

European early Upper 
Pleistocene 

Peking Homo erectus 

(9) 0.00 

(4) 426 000 

(6) 461 568 0'00 

(2) 558 5-54 4'74 000 

(1) 7.16 6 .89  5 .99  8 .72  0.00 

(8) 728 1053 8.31 1144 8-78 000 

(3) 1015 1111 8-05 1177 5-65 8'16 0'00 

(10) 1105 12-00 8-14 11-48 6-93 9"31 286 0-00 

(7) 1128 1155 892 12'51 593 947 2-50 335 

(5) 1468 16'53 1489 1842 12-17 918 878 10-71 
(9) (4) (6) (2) (1) (8) (3) (lO) 

0.00 

9.58 0.00 
(7) (5) 

P le i s tocene ,  the S u b - S a h a r a n  ear ly  U p p e r  Ple is tocene ,  L H  18, the  M i d d l e  E a s t  ear ly  

U p p e r  Ple is tocene ,  the N o r t h  Af r i can  U p p e r  Ple is tocene ,  the E u r o p e a n  ear ly  U p p e r  

P le i s tocene  and  the  Pek ing  Homo erectus groups .  Thus ,  the m a t r i x  of  (D) d i s t ances  shows 

that  the  L H  18 skull  and  the  S u b - S a h a r a n  ear ly  U p p e r  P le i s tocene  g roup  are  e q u i d i s t a n t  

f rom the S u b - S a h a r a n  m o d e r n  skulls. 

6.  C o n c l u s i o n  

D e t a i l e d  de sc r ip t i on  and  s tudy  of  the L H  18 c r a n i u m  ( M a g o r i  1981; M a g o r i  & Day ,  in 

press) has  resu l ted  in c o n t i r m a t i o n  of  the view ini t ia l ly  expressed  (Day  et al., 1980) as to the 
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taxonomic category to which it should be attributed, that is to Homo sapiens but of an 
archaic variety. The resemblances of this skull to Homo erectus skulls is limited to frontal 
recession, the smallness of the mastoid processes, the overall length and the 
occipito-mastoid crests. More modern features include the thinner vault bones, 
enlargement of the vault, parietal bossing, maximum breadth above the mastoids in the 
biparietal region, lack of frontat keeling, a rounded occipital profile with inion well shifted 
to opisthion, a reduced facial skeleton, a nasal spine, moderate and divided brow ridges 
and an endocast of approximately 1200 cc showing a modern Homo sapiens meningeal and 
venous pattern. 

Combining the anatomical and statistical data shows firmer links between LH 18 and 
other archaic Homo sapiens crania from Africa such as Kabwe, Eyasi I, Omo 1, Omo 2, 
Singa, Florisbad and Saldanha, perhaps being closest to Eyasi I and Omo I. The LH 18 
cranium differs very much from classic Neanderthal crania from Europe and the Middle 
East, from Middle Eastern archaic Homo sapiens crania and from Far East/Australian 
archaic Homo sapiens crania. 

I t  therefore appears from the available fossil record from the later part  of the Upper  
Pleistocene that the African continent was once inhabited by populations of early sapiens 
that were widely spread and perhaps represented by LH 18, Ndutu, Kanjera, Eyasi, Omo 
1 and 2 in the east, and by Kabwe, Saldanha, Florisbad and Cave of Hearths in the south. 
The similarities between these crania are sufficient to place them within the same species, 
yet providing a good example of the mosaic evolutionary process operating to produce an 
African Upper  Pleistocene "spectrum of varieties" to parallel that described by Weiner & 
Campbell  (1964). 
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Dr M. D. Leakey and to thank the Department of Antiquities of the Government  of 
Tanzania  who allowed the skull to be taken to London for cleaning, reconstruction and 
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We also wish to thank Dr C. B. Stringer and Miss T. I. Molleson of the Sub-Department  
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