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Abstract
Based on the similarity of migration routes of early bovines and early hominids (direct hunter-prey correlation) we postulate the hypothesis that early hunter hominids 
followed the herds of buffaloes and that the dispersal of early hominids pan-Africa is directly correlated to the historical migration of the African buffalo. This 
reasoning gives supportive evidence for the “Out of Africa” hypothesis. In addition, brain fattening (“brain steatosis”) has previously been demonstrated after exposure 
of a juvenile mouse strain to a bovine lard High-Fat diet and starvation -as an evolutionary paradox- in whole brain using LCMS-techniques [1]. Here we postulate 
the hypotheses that accumulation of specific Triacylglycerols from bovine lard (large amounts of unsaturated C:50-1; C:50-2; C:52-2; C:52-3; C:54-3;C:54-4 and 
C:56-3 TGs) in early hominid brain could have contributed to encephalization in human evolution. Following this lipidomics based scientific approach [2] we gave 
supportive evidence for the “Out of Africa” hypothesis. 

Introduction 
In earlier studies in a High-Fat Diet obesity induced C57BL6 mouse 

model on 27.5% bovine lard we   observed accumulation of specific 
Triacylglycerols (TGs) under conditions of starvation [3] but also 
after exposure to a High-Fat diet based on bovine lard [1], which gave 
evidence to the hypotheses that large amounts of TGs which where the 
'prime movers' in brain evolution for skull expansion (encephalization) 
[4]. Thus we hypothesize that the unique lipid composition of bovine 
lard (large amounts of unsaturated TGs C:50-1; C:50-2; C:52-2; C:52-
3; C54-3;C:54-4 and C56-3 TGs might play a role in mammalian 
encephalization1. We found a tight correlation with the HF-diet mouse 
brain composition with respect to these TGs to the HF-food diet: 
correlation coefficient r2=0.760 in comparison to control chow r2= 0.264 
[1]. Dietary quality has played a prominent role in theories of human 
evolution in general and the evolution of the human brain in particular 
(reviewed by [5]). Ideas of brain evolution centring on dietary quality 
until present (this study) not been confined to humans and human 
evolution [6]. Gibson [7] coined the “Extractive Foraging Hypothesis” 
to explain the relationship in primates. They argued that a relatively 
large brain correlates with omnivorous feeding in primates, which 
requires relatively complicated strategies for extracting high quality 
foodstuffs. The importance of a high quality diet, and meat eating in 
particular, has been a common theme [8]. Dietary quality has played 
a prominent role in theories of human evolution in general and the 
evolution of the human brain in particular. One of the most memorable 
of these theories is the ‘Man the Hunter’ [9,10]. This theory argued that 
increasing amounts of meat in the hominid diet lead to increasing 
levels of cooperation among the males in the hunt, which lead to brain 
expansion and the associated development of cognition, language and 
symbolic culture. This hypothesis was fueled by the realization that 

an increase in the apparent consumption of meat correlated with the 
increase in brain size seen in Homo habilis and Homo erectus. It was also 
supported by the recognition in the archaeological record of the basic 
elements of a hunter-gatherer life-style (home bases and food sharing) 
[11]. Although the rather simplistic reasoning underlying the ‘Man 
the Hunter’ hypothesis has lost favor in more recent years [12], the 
importance of a high quality diet, and meat eating in particular, has been 
a common theme [8, 13, 14]. But what was the source for meat? Luckily 
the evolution and dispersal and speciation of the early African bovines 
–the ancestors of the African savannah buffalo (Syncerus caffer) are by 
three important studies rather well documented: two mitochondrial 
DNA studies [15,16]  and one older paleontological study at the fossils 
of early African bovines [17]. African buffalo (≈bovine lard) meat and 
brain were the basis for human Encephalization and the “Out of Africa” 
hypothesis [18], which supports our “African Buffalo Savannah” 
hypotheses. The single Out-of-Africa expansion theory  – put simply – 
postulates: that archaic Homo sapiens evolved to Anatomically Modern 
Humans (AMH) in Africa [19], between 200,000 and 150,000 years ago, 
and  that members of one branch of  AMH  left Africa around 60,000 
years ago and rapidly spread across Asia to Australia and across Europe 
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possibly as long as 120,000 years ago. That is 30,000–70,000 years 
earlier than in the Levant and Europe. These people were much more 
modern-looking than hominins in northern and central China. The 
discovery adds to the complexity of the human story and shows that 
much remains to be discovered [24]. Despite these recent confounding 
paleoanthropological findings of [24] the recent African origin of 
modern humans, or the "out of Africa" theory (OOA), is the most 
widely accepted model of the geographic origin and early migration of 
anatomically modern humans. The concept was speculative before it 
was corroborated in the 1980s by a study of present-day mitochondrial 
DNA, combined with evidence based on physical anthropology of 
archaic specimens. Genetic studies and fossil evidence indicate that 
archaic humans evolved to anatomically modern humans solely in 
Africa between 200,000 and 60,000 years ago [18]. That members of 
one branch of Homo sapiens left Africa at some point between 125,000 
and 60,000 years ago, and that over time these humans replaced other 
populations of the genus Homo such as Neanderthals and Homo erectus 
[19]. The savannas of the world currently are undergoing another phase 
of change as modern expansion of the human population impinges on 
the fauna especially the early hominid species In this regard, the human 
being adaptation began with Homo erectus who approximately 1.9 
million years ago displayed strategies of life similar to Homo sapiens. 
The prominent change was the increased relative brain size that 
separated Homo erectus from australopithecines [25] (Figure 1) which 
is in conjunction to our initial hypothesis.  

replacing other branches of humans they encountered. Though there 
may have been many migrations out of Africa only the one at around 
60,000 years ago – based on genetic dating – spread successfully. The 
"out of Africa" model (OOA-model) [20,21] proposed that modern 
H. sapiens speciated in Africa recently (that is, approximately 200,000 
years ago) and the subsequent migration through Eurasia resulted in 
nearly complete replacement of other Homo species [20].  In contrast, 
the multiregional hypothesis proposed that Homo genus contained 
only a single interconnected population as it does today (not separate 
species), and that its evolution took place worldwide continuously over 
the last couple million years [22]. The hominin record from southern 
Asia for the early Late Pleistocene epoch is scarce. Well-dated and well-
preserved fossils older than ~45,000 years that can be unequivocally 
attributed to Homo sapiens are lacking. 

In this respect mitochondrial DNA studies were extremely 
important which gave supportive evidence that as proposed by [23] a 
large and diverse human population has persisted in eastern Africa and 
that eastern Africa may have been an ancient source of dispersion of 
modern humans both within and outside of Africa.

Recently, [24] –as an evolutionary paradigm- described the 
archaeological findings of a collection of 47 anatomically modern 
human teeth from the Fuyan Cave in Daoxian, southern China was 
performed. Results can be interpreted that anatomically modern 
humans (AMH) were in the region at least 80,000 years ago, and 

Figure 1. Human evolution based on skull endocasts of fossil archaic primates and early hominids.
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Such early hunter gatherer societies were extremely dependent 
“by the bounty of the kill” [26], which was accompanied with such 
evolutionary traits as social interaction, language, tools and weapons 
development but also on the migration patterns of their preys. 

We postulate the hypothesis that the early Bovinidae -with as 
subclass the early bovinae the ancestors of the several buffalo species 
which inhabited the savannah and migrated depending on the migration 
routes of the herds of buffalos –were the primary meat source. Meat 
and lard of bovines meet all demands for human consumption [1,27].

Material and methods
Figure 3 is developed based on:

1): Ancestors African Buffalo (Synercus caffer): The study of [16] 
identified based on a Bayesian analysis the most probable historical 
migration routes, with the Cape buffalo undertaking successive 
colonization events from Eastern toward Southern Africa

2): Early Homo sapiens http://www.Smitsonianmag.com/history/
the-great-human-migration

13561 

Haplogroups: L3, E, B Across Africa (Figure 2). 

This lineage spread from east-central Africa to northwestern Africa 
at a time when the climate and

landscape became more hospitable. They settled from the central-

West African coast to North

Africa. In the north, people from this line are now part of 
populations such as the Berber peoples,

who are traditionally livestock herders. Toward west-central 
Africa, this line has descendants

among traditional farming groups (Source: Smithsonian Institute 
online available).

B:Haplogroups L,B,E: Central Africa to West Africa (Figure 2).

Early humans moved from Central Africa to West Africa in this 
migration. Their descendants include the Bantu-speaking peoples. The 
Bantu had an advanced farming culture, and were the first people in 
sub-Saharan Africa to work iron. Later expansions to the east and south 
introduced agriculture across Africa and spread the Bantu languages 
throughout the continent.

Haplogroups: L0, E, A: Across Africa (Figure 2).

Humans traveling this route spread from east-central Africa to 
southern Africa. Their descendants include central African Pygmies 
and the Khoisan—the famous Bushmen of the Kalahari. The Pygmies 
live in the rain forests as hunter-gatherers. The Khoisan people live in 
the harsh lands of southern Africa. Some of them are hunter-gatherers; 
others herd livestock.

Haplogroups: L4, L5, L6, E, DE, F: Out of Africa to the Fertile 
Crescent

This route took humans on an out-of-Africa migration into the 
lands that would become the Fertile Crescent. Though at first they 
were nomads, they eventually became some of the earliest farmers. The 
creation and growth of agriculture led to cultural changes that have 
been linked to the development of art, textiles, religion, and other 
hallmarks of human civilization.

Haplogroups: E, M, N, Q, C, D, CT: Out of Africa to Asia and 
Australia

Early humans on this path traveled out of Africa and along the 
coastline of Asia toward Indonesia. Many of them continued until they 
reached Australia—they founded the Aboriginal population there.

All haplotypes involved in a global dispersal are mentioned for 
completeness under M & M  but for our African model –supporting 
the Out Of Africa (OOA) hypothesis- solely section A, B, C with 
mentioned haplotypes are important. The African root was the source 
of four lineages specific for sub-Saharan Africa: L0, L1, L2 and L3 in 
our model (130,000–200,000 YBP) (Source Wikipedia & modified 
[28]). Our laboratory observations at an obese mouse model with 
overgrown brain due to TGs from bovine lard [1] can hopefully 
contribute in an understanding of African history of early hominids 
and their bovine preys which we hope to achieve by this hypothesis 
brief communication.

As mitochondrial DNA (mtDNA) is uniparentally inherited, 
it undergoes negligible recombination at the population level, and 
mutations acquired over time have subdivided the human population 
into several discrete haplogroups. The major haplogroups arose 
40,000–150,000 years before present (YBP) and have defined different 
human populations as they migrated out of Africa and populated the 
globe. The African root was the source of four lineages specific for sub-
Saharan Africa: L0, L1, L2 and L3 in our model (130,000–200,000 YBP) 

Figure 2. Map of early diversification of modern humans according to mitochondrial 
population genetics. 

Figure 3. Our African Buffalo savannah hypothesis depicted. 

http://www.Smitsonianmag.com/history/the-great-human-migration
http://www.Smitsonianmag.com/history/the-great-human-migration


van Ginneken V (2017) Hunter-prey correlation between migration routes of African buffaloes and early hominids: Evidence for the “Out of Africa” hypothesis

Volume 4(3): 4-5Integr Mol Med, 2017     doi: 10.15761/IMM.1000287

(Source Wikipedia & modified [28]). 

Results and discussion
Our major outcomes of the “African Savannah Buffalo hypothesis” 

are depicted in Figure 3 which gives the similarity of dispersal/
migration routes of early bovines and early hominids (direct hunter-
prey correlation/association). As earlier mentioned in the Introduction 
this map (Figure 3) is based on the observation of a C57bl6 obese mouse 
model with an overgrown brain due to accumulation of Triacylglycerols 
(TGs) from bovine lard in the brain from the feed (High-fat diet) 
during their juvenile growth phase [1].  To our awareness never before 
brain expansion due to nutritional intervention has been observed in a 
mouse model related to TGs accumulation due to a High-fat diet based 
on bovine lard. We expanded this observation towards the research 
area of paleanthrophology and encephalization of early hominids and 
via this route we came to the “Out Of Africa” (OOA) hypothesis. We 
are aware we are no specialist and this research area is totally new to us. 
However, our observation could be valuable because just like modern 
mitochondrial DNA techniques gave a major “Leap Forward” in the 
research area of paleoanthrophology, this could also be the case using 
a Systems Biology, Lipidomics based approach using LCMS techniques 
in mouse models [1] or post mortem human brains (in preparation), 
because our evolution is –to our awareness- literally engraved in our 
human brain. To give some structuring to our perception, African 
buffalo meat has –we hypothesize- some specific TGs composition 
which makes it easy to pass the Blood-brain barrier (BBB), in this way 
triggering brain growth.   

Modern human expansion process out of Africa has important 
implications for understanding the genetic and phenotypic structure 
of extant populations. Most of the diverse bovid species occurred in 
Africa. The maximum concentration was in the savannas of eastern 
Africa. This also seems to be the period in which Cape buffalo evolved 
as a separate subspecies, according to the net sequence divergence with 
the other subspecies. These two observations are in agreement with the 
hypothesis of a rapid evolution of Cape buffalo based on fossil data 
[17]. Additionally, there appears to have been a population expansion 
from eastern to southern Africa, which may be related to vegetation 
changes. So sufficient meat and lard was available to transform 
the brains of these early hominids by the earlier described “brain 
steatosis” mechanism [1]. The African buffalo (Syncerus caffer) exhibits 
extreme morphological variability. Recent molecular analysis using a 
comprehensive set of mitochondrial D-loop sequences from across the 
entire range of the species. All analyses converged on the existence of 
two distinct lineages, corresponding to a group encompassing West 
and Central African populations and a group encompassing East and 
Southern African populations. The two lineages of the African buffalo 
most likely expanded and diverged in the late to middle Pleistocene  
with strong indications for a population expansion in both lineages 
which diverged between 145 000 to 449 000 years ago [16]. In 
arguing so, the study of [16] identified based on a Bayesian analysis 
the most probable historical migration routes, with the Cape buffalo 
undertaking successive colonization events from Eastern toward 
Southern Africa (Figure 1). Furthermore their analyses indicate that, 
in the West-Central African lineage, the forest eco-phenotype may 
be a derived form of the savanna eco-phenotype and not vice versa, 
as has previously been proposed [16]. This recent study supports 
earlier paleontological findings at the bovid fossils from Elandsfontein, 
south-western Cape Province, south-Africa, which compromises 7257 
individually numbered specimens from 18 buffalo species. Taxonomic 
comparisons with Olduvai Gorge and other African sites and the high 

percentage of extinct forms imply that the bones accumulated in the 
earlier part of the Middle Quaternary, probably sometime between 
700,000 and 400,000 years ago [17]. Also based on mitochondrial and 
Y-chromosomal loci at these ancestors of the modern African buffalo 
it was concluded it had a Pleistocene origin and population expansion 
[15]. In conjunction with the paleontological studies of [17] at the coast 
of South Africa at fossils of ancestors of the present modern African 
buffalo in the same area at South African Cape-sites. Similarity of early 
hominids to these migration routes of also these early African buffalo 
species supports the "Out-Of-Africa" theory. We hope that our results 
and initial evolutionary hypothesis termed “The African Savannah 
Buffalo” hypothesis will stimulate further work on this important topic.

Similarity of migration routes of early hominids with these of the 
African buffalo (Syncerus caffer) –hunter-prey linkage- most likely 
expanded and diverged in the late to middle Pleistocene from an 
ancestral population located around the current-day Central African 
Republic with the Cape buffalo undertaking successive colonization 
events from Eastern toward Western and Southern Africa.
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