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Discussion of Neandertal Morphological Specializations


There is a debate among paleoanthropologists as to whether Neandertals had a specific set of morphological characteristics that set them apart from other Homo species. There have been many characteristics cited as being unique to Neandertals especially of the pelvis, cranium and of limb proportions.  In order to narrow the scope, I have looked only at the research regarding mandibular specializations because in Rak’s own words, “the diabolic mandible bears fewer taxonomic characters- is less diagnostic- than the cranium.” (1998, p. 353) yet he and many other authors repeatedly state mandibular evidence to support their ideas on Neandertal morphological specializations.  Among these mandibular features commonly cited are a posterior mental foramen position, a mastoid tubercle, the horizontal oval mandibular foramen, medial ptergyoid tubercle, the absence of a chin, larger coronoid process, shallow mandibular notch, and position of the condylar process, among others.  Some authors make the claim that these mandibular traits are autapomorphies that add to the suite of traits unique to Neandertals.
Others tend to discount these features as unique, stating that these same morphological traits can be seen in Homo sapiens of Europe and other regions.  These authors have stated that these shared mandibular traits should not be looked at as part of a set of traits, but as independent features that can occur independently of each other.  These mandibular characteristics of Neandertals and later Homo sapiens would have had to evolve independently if Neandertals were not part of our gene pool, which most of the authors on this position have deemed unlikely because these traits are mostly ‘nonfunctional’ characteristics of the mandible (Wolpoff & Frayer, 2005).  The important implication of this debate is that if these features are not, in fact, autapomorphies of Neandertals and can be seen on modern Homo sapiens, then Neandertals may 
not have been genetically isolated and could have contributed to modern humanity.  These authors take the stance that Neandertals were not different enough from Homo sapiens and that they could have had a contribution to modern populations. 
After reading and reviewing these sources carefully I still have not been able to come to my own conclusion on this debate.  Both cases are presented very well and paleoanthropologists use the same data from the same specimens to draw their own conclusions.  I do not want to rule out the possibility of Neandertals playing a part in modern populations because I believe it is possible.  I tend to be a lumper instead of a splitter and so I do not mind classifying them as Homo sapiens neanderthalensis which allows for the possibility of interbreeding with Homo sapiens sapiens.  There does seem to be quite a bit of variation within Neandertal specimens as there is in other Homo species.  Unfortunately, I have not come to my own conclusion on the debate of a set of Neandertal autapomorphies because both sides are quite convincing with solid evidence.

Arensburg, B. and Belfer-Cohen, A.  1998.  Sapiens and Neandertals: Rethinking the Levantine

Middle Paleolithic Hominids.  In: Neandertals and Modern Humans in Western Asia by Akazawa, T., Aoki, K., and Bar-Yosef, O (eds.) pp. 311-322.  New York: Plenum Press.
This is an excellent source to use to support the idea of regional evolution of Upper Pleistocene H. sapiens because it explains the presence of some primitive and derived characteristics in the Near Eastern Middle Paleolithic hominins.  They state that Neandertal features on Near Eastern hominins “may be interpreted as synapomorphic characteristsics that evolved parallel to those of the “classic” Neandertals” (p. 320).  The authors begin this chapter by stating that there are only three specimens from Israel that are still considered Neandertals which are Tabun I, Amud I and Kebara 2.  When looking at Tabun I, the authors list posterior mental foramen and the retromolar space as plesiomorphic traits rather than Neandertal apomorphies (p. 313).  They also conclude that archaic Homo sapiens of this area evolved into more modern H. sapiens which shared derived characteristics with Neandertals.  The authors do not elaborate as to why or how two difference species would contain these unique features.
For The Amud I skeleton, the mental foramen position and retromolar space are said to be shared features with Homo erectus, Neandertals, and more modern H. sapiens.  In their re-evaluation of the Kebara 2 specimen they found that origionally Tillier had listed Neandertal apomorphies of this specimen that are no longer considered unique to Neandertals nor are they characteristic of all Neandertals.  For example, the horizontal oval (HO) mental foramen is listed as a Neandertal apomorphy but is absent in both the Tabun I and Amud I mandibles but is fairly abundant in Upper Paleolithic specimens and even a majority of the Easter Island skull sample (p. 316).  The authors state that while the retromolar space is present in all “classic” Neandertals, it also occurs in archaic as well as modern H. sapiens.
Dodo, Y., Kondo, O., Muhesen, S., and Akazawa, T.  1998.  Anatomy of the Neandertal infant 
skeleton from Dederiyeh Cave, Syria.  In: Neandertals and Modern Humans in Western Asia by Akazawa, T., Aoki, K., and Bar-Yosef, O. (eds.) pp. 323-338.  New York: Plenum Press.
This paper is the analysis of the Dederiyeh Cave infant that was excavated by the authors in 1993.  This analysis provides an excellent primary resource to the morphology of this infant.  The authors state the Neandertal status of this skeleton by many features of the skeleton, of which I will focus only on the mandible.  They state lack of chin, a submandibular notch, an anterior marginal tubercle and two mental foramina as Neandertal mandibular traits.  
In addition, a more centrally located posterior margin of the mandibular notch to the mandibular condyle is also stated as a Neandertal autapomorphy by the authors.  They use comparisons to other Neandertal infants as well as to the Amud I and Kebara 2 specimens.  In their conclusion, the authors state that this is a Levantine Middle Paleolithic specimen that is closely related to the European Neandertals.  I would use this source to support the idea of a distinct set of Neandertal characteristics as the authors seem to have used the guidelines posited by Tillier and Rak to help classify their specimen.
Frayer, D.W.  1992.  The persistence of Neanderthal features in post-Neanderthal Europeans.  In: 
Continuity or Replacement: Controversies in Homo sapiens evolution by Brauer, G. and Smith F.H. (eds.) pp 179-188.  Rotterdam, Netherlands: A.A. Balkema Publishers.

David Frayer argues in this chapter for the acceptance of the possibility that Neandertals contributed to modern populations.  He uses the shape of the mandibular foramen (horizontal oval) as his mandibular trait for analysis.  He also uses traits of the cranium and the scapula as Neandertal specializations to analyze but I would not use them in my paper.  I would use this source to support the side of the debate that believes in continuity of Neandertals and later Homo in light of mandibular morphological traits.  

His analysis of the horizontal oval (HO) mandibular foramen studied mandibles of Neandertals, Early and Late Upper Paleolithic, Mesolithic, and Medieval Hungarians.  Frayer found that the trait occurs in similar frequencies of Neandertals and Early Upper Paleolithic populations and there is a break in the frequency between Early and Late Upper Paleolithic populations of this trait, which suggests that there was continuity between Neandertals and the Early Upper Paleolithic people.    The continuity theory explains this discrepancy, but if Neandertals were replaced by the Early Upper Paleolithic people, how could they exhibit nearly the same frequencies of a specialized trait?   Frayer then states that if the discontinuity of this trait is to be used as an indicator of replacement, then the differences between Early and Late Upper Paleolithic should be examined more closely.
Jabbour, R.S., Richards, G.D. & Anderson, J.Y.  2002.  Mandibular condyle traits in 

Neanderthals and other Homo: A comparative, correlative and ontogenetic study.   J Phys Anthropol 119:144- 155.  

Jabbour et al. studied 102 adult modern human mandibles, those of Neandertals and other fossil Homo.  The other Homo fossils were from H. erectus, Middle Pleistocene H. sapiens and Pleistocene anatomically modern H. sapiens.  The purpose of this paper was to determine if there was as much variation within Neandertals as there is between Neandertals and other Homo species.

Statistics in this study show there is no direct correlation between mandibular notch crest being medially located in Neandertals or a large lateral condyle being diagnostic of Neandertals either.  Both of these claims had been made by researchers as traits being part of a Neandertal suite of characteristics but this study concluded that these features can be found on other Homo species.  It had been previously stated by various authors that these features were Neandertal autapomorphies which was clearly contested in this article by Jabbour, Richards and Anderson.  This article would be used to support the statement that there is not a distinct set of Neandertal autapomorphies and that mandibular traits should be studied independently.  
Rak, Y.  1993.  Morphological variation in Homo neanderthalensis and Homo sapiens in the 
Levant: A biogeographical model.  In: Species, Species Concepts, and Primate Evolution by Kimbel, W.H. and Martin, L.B. (eds).


Rak looks at different Neandertal specimens (KNM- ER 3733, SK 847, etc) from various sites (such as Kebara, Tabun, Shanidar and Amud) and argues for a set of Neandertal characteristics.  He restates his previous ideas (1986) about unique Neandertal mandibular anatomy and proposes a biogeographical model to explain why such derived traits are found on some specimens in the Middle East.  He states that the functionality of these traits is irrelevant, and his reluctance to examine possible reasons for the existence of these traits almost supports Wolpoff’s claim (2005) that they are possibly non-functional.  In avoiding this discussion, Rak has also avoided explaining why some of these features appear on other Homo species.


After outlining his points on the Neandertal mandibular specializations and citing his previous work, he thereafter refers to these features as “classic Neandertal” traits.  He donates 7 ½ pages to morphology and only 1 ½ pages to describing the model of which this chapter was titled.  I would use this source solely for the information about morphology and his stance on the “Neandertal debate.”
Rak, Y.  1998.  Does any Mousterian cave present evidence of two hominid species?  In: 
Neandertals and Modern Humans in Western Asia by Akazawa, T., Aoki, K., and Bar-Yosef, O. (eds.) pp. 353-366.  New York: Plenum Press. 

The purpose of this paper is to refute the claims of McCrown and Keith made in 1939 with the publication of their research on the Tabun I and II mandibles as both being Neandertals.  Rak claims that the previous authors misidentified the mandibles as of the same species, and states that Tabun II is a Homo sapien.  Rak analyses many points of the mandibles, the four most important being a shallow mandibular notch, the posterior position of the deepest part of the notch, the central location of the notch crest where it joins the condyle, and the coronoid process being higher in elevation than the mandibular condyle.
The article examines Tabun II in light of Neandertal and other Homo species mandibles to find similarities and differences to support the author’s claim.  In addition to the four traits described above, Rak also examines the retromolar space to contradict the views of Franciscus and Trinkaus in their 1995 paper.  Rak states that what the other authors were interpreting as a Neandertal-like retromolar space, Rak says is actually an indentation in M3 giving the appearance of a retromolar space.  Rak also states that this pre-angular notch (indentation) in the third molar is present in every modern population and that the true definition of the retromolar space as a Neandertal autapomorphy is the anterior position of M3 and not the space itself.  This article would be used to explicitly outline and define the Neandertal autapomorphies most often cited of the mandible as well as support the claims that Neandertals were not part of our ancestry.
Rak, Y., Ginzburg, A. & Geffen, E.  2002.  Does Homo neanderthalensis play a role in modern 
human ancestry? The mandibular evidence.  Am J Phys Anthropol 19:199-204.


This article looks at the four traits (described above) that the authors believe are autapomorphies in Neandertals.  These derived characteristics are viewed as supporting the authors’ theory that the ascending ramus of Neandertals is different from those of other hominids and that the degree of difference within non-Neandertal hominids is less than the degree of difference between them and Neandertals (p. 200).  They support this view by studying 9 Neandertal specimens, 9 non-Neandertal fossil hominids, and 250 specimens of modern Homo sapiens.  

In Figure 1 of their analysis, the authors have drawn the mandibles of the Amud I Neandertal and the Tabun II Homo sapiens to illustrate all four differences between Neandertal mandibles and the mandibles of other Homo fossils.  Figure 2 is an outline of the Regourdou I Neandertal mandibular notch contrasted with a mean of modern human specimens.  This figure makes the difference look striking, but it must be considered that the Regourdou I fossil is the most extreme example of a Neandertal with a shallow mandibular notch.  This article would be used to support the side of the debate that believes Neandertals went extinct and that their unique set of features implies that they did not contribute to modern people.
Rosas, A.  2001.  Occurance of Neanderthal features in mandibles from the Atapuerca-


SH site.  Amer J Phys Anthropol  114:74-91.


In this article, Rosas studied the mandibles from Atapuerca-SH and found a set of unique Neandertal characteristics including the distal position of the mental foramen, the lateral prominence below the third molar, a distinct retromolar space and the position of the condyle below the coronoid process in the ramus plane.  He indicates that these traits were highly variable within the Atapuerca-SH sample and they are the only mandibular atapomorphies that were found.  He attributes this variation to the size of the mandibles and briefly mentions that these traits can be found in modern populations, albeit at a low (10%) percentage.  

He also attributes variation in Neandertal-specific traits to these features evolving on a continuum.  Rosas sates that a few derived and primitive features are found on the oldest Neandertal specimens, his Atapuerca-SH sample was intermediate and that the most recent Neandertal fossils had the full suite of Neandertal traits, which also includes internal mandibular features such as a diagonal mylohyoid line, a deep pterygoid fossa and a shallow masseteric fossa.  Rosas does not deny that some of these mandible traits can be seen in modern humans, but states that the importance lies in the fact that only Neandertals exhibit a combination of the traits in their suite of specializations.  Therefore, this article would be used to support Rak et al. in the idea of a unique set of characteristics and the evolutionary fate of the Neandertals.
Stefan, V.H. and Trinkaus, E.  1998.  Discrete trait and dental morphometric affinities of the
Tabun II mandible.  J Hum Evol 34:443-468.

Trinkaus states that he agrees with the distinct set of Neandertal specializations but not that Neandertals went extinct.  The purpose of this article is to re-examine the Tabun II specimen because researchers have placed it in both the H. sapiens category as well as also being classified as a Neandertal.  Stefan and Trinkaus base their conclusion on posterior corporeal and ramal traits, symphyseal morphology and proportions of the dental arcade.  They found that the specimen contains lateral corporeal and ramal traits that were ambiguous or indicative of Neandertal status.  The most anterior part of the chin morphology is missing but the authors state surrounding evidence of a non-modern chin.  

The dental arcade is typical of late archaic humans.  There is a posterior mental foramen that the authors classify as a late archaic human trait but that it is possible and rare among early humans.  Table 2 shows the percentages of Neandertal traits of the mandibular ramus and discrete traits in later Pleistocene northwestern Old World humans.  Stefan and Trinkaus’ final conclusion places the Tabun II specimen as a Near Eastern Late Archaic human.  This re-evaluation is important because this is a frequently cited specimen that has been said to be both a Homo sapiens and a Neandertal and these authors have essentially thrown this specimen out of the Neandertal debates by its classification as a non-Neandertal.
Stringer, C.  1989.  Documenting the origin of modern humans.  In:  The Emergence of Modern

Humans by Trinkaus, E. (ed.) pp. 67-96.  Cambridge: Cambridge University Press.

This chapter evaluates morphological traits of Neandertals in the position that the unique set of characteristics sets them apart from other Homo species and that they did not contribute to modern populations.  Stringer states that mandibular morphological traits such as retromolar space and the horizontal oval mandibular foramen were genetic and their very low frequencies in modern populations suggests the extinction of Neandertals.  He states that if these traits in modern populations had come from Neandertal genes then modern people would exhibit a higher degree of expressing these traits.  He also assumes that these Neandertals traits should appear only in European populations, and the fact that some of these mandibular specializations can occur around the world indicates they are not of Neandertal origin.  

The author proposes behavioral characteristics to explain the presence of these specialized traits in Neandertals.  He states that the function of these autapomorphies is important to understand why they exist in high frequencies only in Neandertals.  Although this author generally agrees with Rak et al. in the unique Neandertal traits hypothesis, they differ in the importance of function.  Rak (1993) proposed a biogeographical model explaining these specializations with the idea that functionality of the traits is not important.  Here, Stringer stresses function.  This is a good article to support the claim that Neandertals were replaced by Homo sapiens because it takes a different approach than Rak et al.
Schwartz, J.H.,and Tattersall, I.  2000.  The human chin revisited: What is it and who has it?  J
Hum Evol 38:367-409.

This article is an analysis of the mandible in extant Homo sapiens, Late Pleistocene H. sapiens, Middle to Late Pleistocene H. sapiens from Levant, and Neandertals.  This study views Neandertals as having a distinct set of traits.  The article concluded that Neandertals do not have a “chin” in the human sense and that the suite of traits they do have includes posterior mental foramen, a different symphyseal morphology and general mandibular proportions different than those of H. sapiens.

The authors state that any similarities shared between H. sapiens and Neandertal mandibles are because of their common ancestor and not a Neandertal contribution to modern H. sapiens.  The authors state that there is more variation within Neandertal mental eminences than there are within H. sapiens mental eminences.  They also support the hypothesis that any similar features between Neandertals and H. sapiens would have developed independently.  They classify the Tabun II specimen as a Neandertal because of the chin morphology and Rak does not because it lacks three of his main four mandibular specializations for Neandertals.  This is a good article because it states the authors view on the unique set of Neandertal traits debate and also directly states the evolutionary implications of their stance.
Tillier, A-M.  1998.  Ontogenetic variation in Late Pleistocene Homo sapiens from the Near

East.  In: Neandertals and Modern Humans in Western Asia by Akazawa, T., Aoki, K., and Bar-Yosef, B. pp. 381-389.  New York: Plenum Press.


Tillier examines the use of subadult specimens in classifying taxonomy.  She outlines some cranial and postcranial remains that have been previously studied and stated to have exhibited some taxomonic features.  I would use this source primarily for the section on the Skhul and Qafzeh mandibles.  Table 2 shows the comparative mandibular morphometrics for Skhul 1 and early modern humans from Europe between two and four years of age at death.  

She states that the Skhul 1 mandible is missing the inferior portion of the symphyseal body and that measurements taken of this “chin” angle are incomplete.  Analysis of the Qafzeh mandible seems to support her in that facial patterns may be age related.  She states that “archaic retention” (p. 385) of some mandibular morphology can be identified on children of 7 years of age, such as the Qafzeh 4, and will be absent in the adult, such as Qafzeh 11.  She also states that it is important to study more immature mandibles in order to use features to classify them.  Tillier used the Ksar ‘Akil child to illustrate the point that a specimen may retain archaic features of the mandible with an otherwise fully modern cranium.
Trinkaus, E.  1987.  The Neandertal face: Evolutionary and functional perspectives on a recent
hominid face.  J of Hum Evol 16:429-443.


Trinkaus agrees with the idea that there is a set of autapomorphous facial traits characteristic to Neandertals. This article was written to explain why Neandertals have these unique features.  Trinkaus discusses mandibular traits and his article seems to be unique because he also believes that Neandertals did not necessarily go extinct and could have possibly contributed to modern human populations.  He takes the stance that this unique set of Neandertal traits slowly evolved, changed, or were lost as they interbred with modern humans.  

Since Trinkaus and Rak agree on the set of mandibular (and other facial) Neandertal specializations, their main disagreement is in why Neandertals had these adaptations and this article strives to provide evidence and explain the functions of these facial characteristics.  Trinkaus and Rak also disagree on the implications of this difference from Homo sapiens, and so this is a good source to use because it is the first that provides a different evolutionary outcome for the Neandertals with their unique set of characteristics.
Wolpoff, M.H.  1989.  The place of the Neandertals in human evolution.  In: The Emergence of

Modern Humans by Trinkaus, E. (ed.) pp. 97-141.  Cambridge: Cambridge University Press.

This chapter summarizes the history of the “Neandertal problem”.  The debate of whether Neandertals were part of the ancestry of modern people or became extinct has gone back to when the first Neanderal specimens were found.  This is a great resource of background information to this part of the paper.  This paper would not only look at the debate of unique Neandertal characteristics but also the evolutionary implications if these are viewed as autapomorphous traits or not.  Wolpoff outlines the views of previous paleoanthropologists on the debate and discusses the models these people had proposed to solve the Neandertal ‘problem’.  

Wolpoff looks at many morphological traits to assess the variation between Neandertal specimens and determine whether this is significant enough to support the idea of a Neandertal suite of autapomorphous characteristics.  He concluded that variations within Neandertals is so great that using the term “classic Neandertal” is not valid.  Most authors of the unique suite hypothesis refer to Classic Neandertals as the more recent ones that have developed many derived traits and then must have gone extinct.  Wolpoff proposes many reasons and models (mutation, selection, gene exchange and genetic drift) to explain why these traits may have evolved and does not rule out the possibility that Neandertals contributed to our ancestry.  In fact, he completely rules out the possibility that Neandertals were replaced my modern Homo sapiens.  
Wolpoff, M.H. & Frayer, D.W.  2005.  Unique ramus anatomy for Neandertals?  Am J

 Phys Anthropol 128:245-251.

This article supports the view that certain mandibular traits are not considered part of the Neandertal autapmorphies as they can be viewed in later modern Homo sapiens and elsewhere (p. 245).  Contesting the above article by Rak et al. (2002), Wolpoff and Frayer use the same specimens plus others to test whether the four mandibular traits as stated by Rak et al. are unique to Neandertals.  Wolpoff and Frayer use various other Neandertal mandibles to contest the statements by Rak et al., finding that some Neandertal specimens may exhibit one or two of the four traits, but there are quite a few specimens that do not contain the whole suite of characteristics of the Neandertal mandible. 

The authors argued that Neandertal variation is great and that variations within Neandertal specimens is comparable to variations between Neandertals and Homo sapiens.  Their article illustrates that there may not be a specific set of Neandertal mandibular specializations and that these traits can be found in recent and  modern Homo sapiens according to Jabbour et al. (2002).  This article would be used in support of the view that mandibular traits found on Neandertal mandibles should be looked at independently because they can be found on other Homo specimens and Homo sapiens of today.  This article also supports the implication that Neandertals could have played a part in modern human ancestry. 
Quam, R.M. and Smith, F.H.  1998.  A reassessment of the Tabun 2 mandible.  In: Neandertals

and Modern Humans in Western Asia by Akazawa, T., Aoki, K., and Bar-Yosef, B. pp. 381-389.  New York: Plenum Press.  

