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ANBT<ms> Abbreviation for the Ankarara Basaltic Tuff, which forms the base of the 

Adu Dora Member of the Adu-Asa Formation. (2/26/13) Paleoanthropology: Sites – 

Africa, Horn of. 

 

Arcelin, Adrien<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) History: 

Biographies. 

 

Adu-Asa Formation<ms> (etym. The name of a prominent local drainage) General 

description A formation of sedimentary and volcanic units that outcrops along the 

western rift margin between the Main Ethiopian Rift to the north and the southern Afar 

Rift in the south. The Adu-Asa Formation has been divided into four members. From 

oldest to youngest these are the Saraitu, Adu Dora, Asa Koma, and Rawa Members 

(WoldeGabriel et al. 2009). The Saraitu and the Adu Dora Members are subdivisions of 

the Adu Member, a single member that had been recognized by Kalb (1993). The lowest 

of the members in the Adu-Asa Formation, the Saraitu Member, lies uncomformably on 

basalts dated to 6.3-6.2 Ma. It is capped by the Ankarara Basaltic Tuff (ANBT), which 

forms the base of the overlying Adu Dora Member. The latter is the most 

lithostratigraphically-distinct member because of its outcrops of diatomite. The Bakella 

Basaltic Tuff (BABT) forms the base of the Asa Koma Member. The 5.57 Ma Ladina 

Basaltic Tuff (LABT), which is in the middle of the member, is exposed at both the ASK-

VP-1 and ASK-VP-2 localities. The 5.68-5.57 Ma Witti Mixed Magmatic Tuff (WMMT) 

is exposed above the LABT at ASK-VP-2. The Rawa Member has the Dobaado Basaltic 

Tuff (DOBT) at its base and the Hantuuta Baslatic Tuff (HABT) is exposed in its upper 

part; 5.54-5.5 Ma basalts are exposed within the Rawa Member. Sites where the 

formation is exposed e.g., Alayla, Asa Koma, Saitune Dora, Adu Dora, Digiba Dora. 

Geological age Layers of tephra enable correlation across fault lines and suggest that the 

Adu-Asa Formation spans the period between c.6.3-6.16 and c.5.0 Ma. Most significant 

hominin specimens recovered from the formation The Adu-Asa Formation is best known 

for the remains of Ardipithecus kadabba (e.g., ALA-VP-2/10, 2/101 and ASK-VP-3/78). 

Key references: Geology, dating, and paleoenvironment WoldeGabriel et al. 2009; 

Hominins Haile-Selassie 2001, Haile-Selassie et al. 2009; Archeology N/A. 

 

ALA-VP-2/11<ms> Site Alayla. Locality Alayla VP Locality 2. Surface/in situ Surface. 

Date of discovery December, 29
th

 1997. Finder Solomon Eshete. Unit N/A. Horizon N/A. 

Bed/member Asa Koma Member. Formation Adu-Asa Formation. Group N/A. Nearest 

overlying dated horizon Witti Mixed Magmatic Tuff. Nearest underlying dated horizon 

Ladina Basaltic Tuff. Geological age c.5.8–5.5 Ma. Developmental age Adult. Presumed 

sex Unknown. Brief anatomical description Distal two-thirds of an intermediate hand 

phalanx. Announcement Haile-Selassie 2001. Initial description Haile-Selassie 2001. 

Photographs/line drawings and metrical data Haile-Selassie 2001, Haile-Selassie et al. 

2009. Detailed anatomical description Haile-Selassie et al. 2009. Initial taxonomic 

allocation Ardipithecus kadabba. Taxonomic revisions None. Current conventional 
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taxonomic allocation Ar. kadabba. Informal taxonomic category Possible primitive 

hominin. Significance Part of the, initially, relatively small hypodigm of Ar. kadabba. 

Location of original National Museum of Ethiopia, Addis Ababa, Ethiopia. 

 

ALA-VP-2/101<ms> Site Alayla. Locality Alayla VP Locality 2. Surface/in situ Surface. 

Date of discovery December, 6
th

 1999. Finder Tim White. Unit N/A. Horizon N/A. 

Bed/member Asa Koma Member. Formation Adu-Asa Formation. Group N/A. Nearest 

overlying dated horizon Witti Mixed Magmatic Tuff. Nearest underlying dated horizon 

Ladina Basaltic Tuff. Geological age c.5.8–5.5 Ma. Developmental age Adult. Presumed 

sex Unknown. Brief anatomical description Weathered left proximal ulna and more than 

half, including the mid-section, of the shaft of a left humerus. Announcement Haile-

Selassie 2001. Initial description Haile-Selassie 2001. Photographs/line drawings and 

metrical data Haile-Selassie 2001, Haile-Selassie et al. 2009, plate 7.9. Detailed 

anatomical description Haile-Selassie et al. 2009. Initial taxonomic allocation 

Ardipithecus kadabba. Taxonomic revisions None. Current conventional taxonomic 

allocation Ar. kadabba. Informal taxonomic category Possible primitive hominin. 

Significance Part of the, initially, relatively small hypodigm of Ar. kadabba. Location of 

original National Museum of Ethiopia, Addis Ababa, Ethiopia. 

 

ALA-VP-2/349<ms> Site Alayla. Locality Alayla VP Locality 2. Surface/in situ Surface. 

Date of discovery January, 1
st
 2005. Finder Berhane Asfaw. Unit N/A. Horizon N/A. 

Bed/member Asa Koma Member. Formation Adu-Asa Formation. Group N/A. Nearest 

overlying dated horizon Witti Mixed Magmatic Tuff. Nearest underlying dated horizon 

Ladina Basaltic Tuff. Geological age c.5.8–5.5 Ma. Developmental age Adult. Presumed 

sex Unknown. Brief anatomical description Fragment of a right upper incisor; probably 

an I
2
. Announcement Haile-Selassie et al. 2009. Initial description Haile-Selassie et al. 

2009. Photographs/line drawings and metrical data Haile-Selassie et al. 2009. Detailed 

anatomical description Haile-Selassie et al. 2009. Initial taxonomic allocation 

Ardipithecus kadabba. Taxonomic revisions None. Current conventional taxonomic 

allocation Ar. kadabba. Informal taxonomic category Possible primitive hominin. 

Significance Part of the, initially, relatively small hypodigm of Ar. kadabba. Location of 

original National Museum of Ethiopia, Addis Ababa, Ethiopia. 

 

ARA-VP-14/1<ms> Site Aramis. Locality Aramis VP Locality 14. Surface/in situ 

Surface. Date of discovery November, 13
th

 1994. Finder Alemayehu Asfaw. Unit N/A. 

Horizon N/A. Bed/member Adgantole Member of the Sagantole Formation. Formation 

N/A. Group N/A. Nearest overlying dated horizon MA94-55c tuff. Nearest underlying 

dated horizon Kullunta basaltic tuff (KUBT). Geological age c.4.2 Ma. Developmental 

age Adult. Presumed sex Unknown. Brief anatomical description Two fragments of a 

poorly-preserved maxilla. The one from the left side extends from the I
2 
to the M

3
 and 

includes the partial crowns of I
2
, M

2 
and

 
M

3
. 

 
The one from the right side extends from P

4 

to M
3 
and includes the partial crowns of M

1 
to M

3
. Announcement White et al. 2006. 

Initial description White et al. 2006. Photographs/line drawings and metrical data White 

et al. 2006. Detailed anatomical description N/A. Initial taxonomic allocation 

Australopithecus anamensis. Taxonomic revisions None. Current conventional 

taxonomic allocation Au. anamensis. Informal taxonomic category Archaic hominin. 
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Significance Part of the Ethiopian hypodigm of Au. anamensis. Location of original 

National Museum of Ethiopia, Addis Ababa, Ethiopia.  

 

ASI-VP-2/2<ms> Site Asa Issie. Locality Asa Issie VP Locality 2. Surface/in situ 

Surface. Date of discovery December, 15
th

, 2000. Finder Group. Unit N/A. Horizon N/A. 

Bed/member Equivalent to the Adgantole Member of the Sagantole Formation. 

Formation N/A. Group N/A. Nearest overlying dated horizon MA02-03 tuff. Nearest 

underlying dated horizon MA02-13 tuff. Geological age <c.4.1 Ma. Developmental age 

Adult. Presumed sex Unknown. Brief anatomical description Partial maxillary dentition 

that includes the crowns of the right I
1
,
 
canine, and the buccal half of the M

1
, plus the 

crown of the left I
1
 and

  
the crowns of the left canine and M

2
. Announcement White et al. 

2006. Initial description White et al. 2006. Photographs/line drawings and metrical data 

White et al. 2006. Detailed anatomical description N/A. Initial taxonomic allocation 

Australopithecus anamensis. Taxonomic revisions None. Current conventional 

taxonomic allocation Au. anamensis. Informal taxonomic category Archaic hominin. 

Significance Part of the Ethiopian hypodigm of Au. anamensis. Location of original 

National Museum of Ethiopia, Addis Ababa, Ethiopia. 

 

ASI-VP-2/334<ms> Site Asa Issie. Locality Asa Issie VP Locality 2. Surface/in situ 

Surface. Date of discovery December, 8
th

, 2002. Finder Kampiro Kairento. Unit N/A. 

Horizon N/A. Bed/member Equivalent to the Adgantole Member of the Sagantole 

Formation. Formation N/A. Group N/A. Nearest overlying dated horizon MA02-03 tuff. 

Nearest underlying dated horizon MA02-13 tuff. Geological age <c.4.1 Ma. 

Developmental age Adult. Presumed sex Unknown. Brief anatomical description Well-

preserved partial right maxillary dentition that includes the crowns and most of the roots 

of C-M
3
, plus a fragment of the left canine. Announcement White et al. 2006. Initial 

description White et al. 2006. Photographs/line drawings and metrical data White et al. 

2006. Detailed anatomical description N/A. Initial taxonomic allocation Australopithecus 

anamensis. Taxonomic revisions None. Current conventional taxonomic allocation Au. 

anamensis. Informal taxonomic category Archaic hominin. Significance Part of the 

Ethiopian hypodigm of Au. anamensis. Location of original National Museum of 

Ethiopia, Addis Ababa, Ethiopia.  

 

ASI-VP-5/154<ms> Site Aramis. Locality Aramis VP Locality 5. Surface/in situ 

Surface. Date of discovery December, 26
th

, 2002. Finder Tim White. Unit N/A. Horizon 

N/A. Bed/member Adgantole Member of the Sagantole Formation. Formation N/A. 

Group N/A. Nearest overlying dated horizon MA94-55c tuff. Nearest underlying dated 

horizon Kullunta basaltic tuff (KUBT). Geological age c.4.2 Ma. Developmental age 

Adult. Presumed sex Unknown. Brief anatomical description Several fragments that 

combine to make up the shaft of an adult right femur from the base of the greater 

trochanter proximally to just proximal to the popliteal fossa distally. The surface bone is 

relatively well-preserved and the broken surfaces show that the cortex is relatively thick. 

Announcement White et al. 2006. Initial description White et al. 2006. Photographs/line 

drawings and metrical data White et al. 2006. Detailed anatomical description N/A. 

Initial taxonomic allocation Australopithecus anamensis. Taxonomic revisions None. 

Current conventional taxonomic allocation Au. anamensis. Informal taxonomic category 
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Archaic hominin. Significance Part of the Ethiopian hypodigm of Au. anamensis. In 

many ways this specimen resembles the A.L. 228-1 femur. Location of original National 

Museum of Ethiopia, Addis Ababa, Ethiopia.  

 

ASK-VP-3/78<ms> Site Asa Koma. Locality Asa Koma VP Locality 3. Surface/in situ 

Surface. Date of discovery 1998/9. Finder Yohannes Haile-Selassie. Unit N/A. Horizon 

N/A. Bed/member Asa Koma Member. Formation Adu-Asa Formation. Group N/A. 

Nearest overlying dated horizon Dobaado Basaltic Tuff. Nearest underlying dated 

horizon Bakella Basaltic Tuff. Geological age c.5.8–5.5 Ma. Developmental age Adult. 

Presumed sex Unknown. Brief anatomical description Distal part of a left humerus. 

Announcement Haile-Selassie 2001. Initial description Haile-Selassie et al. 2009. 

Photographs/line drawings and metrical data Haile-Selassie et al. 2009, plate 7.10. 

Detailed anatomical description Haile-Selassie et al. 2009. Initial taxonomic allocation 

Ardipithecus kadabba. Taxonomic revisions None. Current conventional taxonomic 

allocation Ar. kadabba. Informal taxonomic category Possible primitive hominin. 

Significance Part of the, initially, relatively small hypodigm of Ar. kadabba. Location of 

original National Museum of Ethiopia, Addis Ababa, Ethiopia. 

 

ASK-VP-3/160<ms> Site Asa Koma. Locality Asa Koma VP Locality 3. Surface/in situ 

Surface. Date of discovery January, 1
st
 2001. Finder Group crawl. Unit N/A. Horizon 

N/A. Bed/member Asa Koma Member. Formation Adu-Asa Formation. Group N/A. 

Nearest overlying dated horizon Dobaado Basaltic Tuff. Nearest underlying dated 

horizon Bakella Basaltic Tuff. Geological age c.5.8–5.5 Ma. Developmental age Adult. 

Presumed sex Unknown. Brief anatomical description Left P
3
. Announcement Haile-

Selassie 2001. Initial description Haile-Selassie et al. 2009. Photographs/line drawings 

and metrical data Haile-Selassie et al. 2009. Detailed anatomical description Haile-

Selassie et al. 2009. Initial taxonomic allocation Ardipithecus kadabba. Taxonomic 

revisions None. Current conventional taxonomic allocation Ar. kadabba. Informal 

taxonomic category Possible primitive hominin. Significance Part of the, initially, 

relatively small hypodigm of Ar. kadabba. Location of original National Museum of 

Ethiopia, Addis Ababa, Ethiopia. 

 

ASK-VP-3/400-405<ms> Site Asa Koma. Locality Asa Koma VP Locality 3. Surface/in 

situ Surface. Date of discovery November-Dcember 2002. Finder Sieving crew. Unit 

N/A. Horizon N/A. Bed/member Asa Koma Member. Formation Adu-Asa Formation. 

Group N/A. Nearest overlying dated horizon Dobaado Basaltic Tuff. Nearest underlying 

dated horizon Bakella Basaltic Tuff. Geological age c.5.8–5.5 Ma. Developmental age 

Adult. Presumed sex Unknown. Brief anatomical description Associated dentition 

comprising a right upper canine (400), a right M
1 
(401), a left M

1 
(402), a left P3 (403), a 

left P
4 
(404) and a premolar fragment (405). Announcement N/A. Initial description 

Haile-Selassie et al. 2009. Photographs/line drawings and metrical data Haile-Selassie et 

al. 2009. Detailed anatomical description Haile-Selassie et al. 2009. Initial taxonomic 

allocation Ardipithecus kadabba. Taxonomic revisions None. Current conventional 

taxonomic allocation Ar. kadabba. Informal taxonomic category Possible primitive 

hominin. Significance Part of the, initially, relatively small hypodigm of Ar. kadabba. 

Location of original National Museum of Ethiopia, Addis Ababa, Ethiopia. 
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BABT<ms> Abbreviation for the Bakella Basaltic Tuff. It forms the base of the Asa 

Koma Member of the Adu-Asa Formation. (2/26/13) Paleoanthropology: Sites – Africa, 

Horn of. 

 

basal metabolic rate<ms> The total number of calories (or Joules) per unit time 

expended per unit time by an organism in its resting state (i.e., lying down, unperturbed, 

not moving, feeding, or digesting). Kleiber’s seminal comparative work in the 1930s and 

1940s found that basal metabolic rate (or BMR) increases with body size, with a scaling 

exponent near 0.75 (Kleiber, 1947). This relationship, known as Kleiber’s Law, has been 

the focus of much research, and its physiological basis remains a matter of intense debate 

(e.g., West et al. 1997). The preferred methods for measuring basal metabolic rate are 

mask-based measurements of expired air or the use of a calorimetry chamber, both of 

which measure the body’s consumption of oxygen and production of carbon dioxide. 

Strepsirhine primates have basal metabolic rates that are somewhat lower than predicted 

by the allometric relationship for placental mammals; basal metabolic rates of 

haplorhines fit the mammalian trend line (Snodgrass et al. 2009). Predictive equations for 

modern human basal metabolic rate, accounting for sex, age, and body mass, are 

available (e.g., Henry 2005). (3/13/13) Behavior: Locomotion and posture - terms. 

 

BBM<ms> Abbreviation for the Basal Member of the Hadar Formation. (2/26/13) 

Paleoanthropology: Sites – Africa, Horn of. 

 

BMR<ms> Acronym for basal metabolic rate (which see). (2/17/13) Behavior: 

Locomotion and posture - terms. 

 

brachycephaly<ms> (Gk. brakhus = short and kephalos =  head) Anders Retzius devised 

the cephalic index, the ratio of maximum length to maximum width, to capture the shape 

of the modern human cranium. Relatively long crania were referred to as dolicocephalic, 

and relatively broad ones as brachycephalic. Pierre Paul Broca modified Retzius’ scheme 

so that crania with a cephalic index greater than 80 were said to manifest brachycephaly. 

It is an outmoded term. See also Broca, Pierre Paul (1824-1880); cephalic index. 

(2/17/13) Morphometry: Methods. 

 

Broca, Pierre Paul (1824-1880)<ms> Paul Broca was born into a Protestant family in 

Sainte-Foy-la-Grande, near Bordeaux, in France.  His father was a physician in the 

French army and the young Broca also chose to study medicine.  Broca entered the 

medical school of the University of Paris in 1841 and received his MD in 1849 after 

completing a dissertation titled De la propagation de l'inflammation: Quelques 

propositions sur les tumeurs dites cancéreuses.  He held a series of hospital internships 

that culminated, in 1844, with his working with the anatomist and surgeon Pierre Nicolas 

Gerdy. In 1848, the year Broca became prosector of anatomy in the Faculty of Medicine 

at the University of Paris, he founded a society of free thinkers, a move that prompted 

Catholic officials to view his subsequent work as supporting materialism and religious 

skepticism. Broca made important contributions to medicine, surgery, and anatomy, but 

his accomplishments in the then young science of anthropology were also significant. 
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Broca’s introduction to anthropology came in 1847 when he was invited to be part of a 

special commission organized by the Prefect of the Seine to prepare a report on 

excavations in the historic cemetery of the church of the Celestins. By the early 19
th

C 

European expansion around the globe led to contact with many different modern human 

populations, each having distinctive physical characteristics. Compiling descriptions of 

these modern human regional differences, and proposing theories to explain the origin of 

the various races, became a central focus of the new science of ethnology. Broca was part 

of a generation of scientists that included Isidore Geoffroy-Saint Hilaire, Antoine Étienne 

Reynaud Augustin Serres, and Jean Louis Armand de Quatrefages de Bréau. They, who 

were all trained in anatomy, zoology and the natural sciences, wanted to make the study 

of modern humans a rigorously scientific subject. It was the strongly negative reaction 

generated by a paper on animal hybridity and modern human hybridity he read before the 

Société de Biologie in 1858, that prompted Broca to form the Société d’Anthropologie de 

Paris [Society of Anthropology of Paris] in 1859.  The Society’s early members, who 

were mostly trained in medicine and anatomy, mostly had an interest in the scientific 

study of modern humans as a species. Many of these early members of the Society, 

including Broca, were polygenists in that they believed the different human races 

represented distinct species, each with a separate origin.  Broca argued that anthropology 

should investigate our species racially, zoologically, anatomically, and geologically.  

Given developments around that time, Broca also believed that paleontology, prehistoric 

archaeology, linguistics, comparative mythology, and psychology were disciplines that 

could contribute to an understanding of humanity and that anthropologists should make 

use of discoveries in these fields. The Société d’Anthropologie de Paris was created just 

as the archaeological evidence for the geological antiquity of modern humans was 

becoming a major scientific controversy and this topic was debated at several of its early 

meetings. In contrast, for the first decade after the publication of the Origin of Species, 

the Society largely avoided Darwin’s theory of evolution, but this changed over the 

period from 1868 to 1870 when “transformism” (evolution) was debated during several 

meetings. Broca was inspired by the arguments of Thomas Henry Huxley, Karl Vogt, and 

others to investigate the anatomical relationship between modern humans and the 

anthropoid apes and in 1869 he published an important paper on the subject in the 

Bulletins de la Société d"Anthropologie de Paris (titled “L'ordre des primates: parallèle 

anatomique de l'homme et des singes”) where he supported the classification of modern 

humans in the order primates along with apes and monkeys. As part of his effort to make 

anthropology more scientific Broca emphasized the accumulation of quantitative data.  

He was a strong advocate of anthropometry, especially craniometry, to collect precise and 

accurate measurement of the modern human body. By the 1860s Broca had formed a 

large collection of modern human skulls from different ethnic groups and was examining 

the ways in which the shape of the skull varied among them. Broca adopted the facial 

angle, a measurement developed by the Dutch anatomist Petrus Camper, and he also 

expanded upon the work of the Swedish anatomist Anders Retzius, who in the 1840s had 

begun to use the ratio of the length to the width of the cranium, the cephalic index, to sort 

modern human populations. Broca adopted, expanded upon and modified Retzius’ 

classification so that he, Broca, recognized individuals with longer heads, called 

dolichocephalics, those with broader heads, called brachycephalics, and those with an 

intermediate head shape, mesocephalics. Broca’s intention was to make the 
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anthropological identification of modern human races less subjective and more rigorous, 

and his methods were widely adopted. In 1865 he published Instructions générales pour 

les recherches anthropologiques à faire sur le vivant [General Instructions for 

Anthropological Research on the Living; a second expanded edition appeared in 1879] 

and this was followed in 1875 by Instructions craniologiques et craniométriques de la 

Société d'Anthropologie de Paris [Craniological and Craniometric Instructions of the 

Society of Anthropology of Paris], which provided instructions for making craniological 

measurements. The methods that Broca had developed for studying living human 

populations were equally applicable to the remains of fossil hominins. Broca was invited 

to examine the Cro-Magnon hominin fossils that were discovered near the French village 

of Les Eyzies in 1868.  He published several detailed descriptions of the bones, noting 

that the crania were dolichocephalic, and he speculated about the likely customs of this 

prehistoric human race. He followed this with an extensive survey of the prehistoric 

human bones excavated by Henry de Ferry and Adrien Arcelin from the French site of 

Solutré.  Broca used the cephalic index to show that the crania from the oldest deposits at 

Solutré were dolichocephalic, whereas those from the younger deposits included both 

dolichocephalics and brachycephalics. Broca’s use of craniometry for the study of 

prehistoric remains, and his emphasis on identifying prehistoric “races” of “fossil men,” 

became a prominent part of French paleoanthropology during the last quarter of the 

19thC.  He also used these methods to try to reconcile the historical record about ancient 

peoples (such as the Celts and the Aryans) with philological theories, and the 

archaeological record. In addition to founding the Société d'Anthropologie de Paris, 

Broca created a number of other influential institutions that helped to solidify 

anthropology as a scientific discipline in France. His appointment in 1867 as a professor 

on the Faculty of Medicine at the École pratique, offered him the opportunity to establish 

the Laboratoire d’Anthropologie [Laboratory of Anthropology] in two rooms at the 

Dupuytren Museum. The talented young anthropologist Ernest Théodore Hamy was 

made the préparateur at the Laboratory and Broca began teaching classes that soon 

attracted large numbers of students.  In 1872 Broca founded, and was the editor of, the 

Revue d’Anthropologie, a new journal dedicated to anthropology and related sciences, 

and in 1876 he went on to establish the École de Anthropologie [School of 

Anthropology] in Paris, where students could take courses in Anatomical Anthropology, 

Biological Anthropology, Ethnology, Prehistoric Anthropology, Linguistic 

Anthropology, and Medical Demography and Geography.  Broca participated in the 

meetings of the Congrès international d'anthropologie et d'archéologie préhistoriques 

[International Congress of Prehistoric Anthropology and Archaeology] held in Paris 

(1867), Bologna (1871), and Budapest (1876).  In 1872 he joined with a number of 

prominent French scientists to help organize the Association française pour l'avancement 

des sciences [French Association for the Advancement of the Sciences]. After his death 

Broca’s large collection of modern human skeletons was relocated to the newly created 

Musée Broca. He is perhaps best known for Broca’s area, a region of the inferior frontal 

gyrus of the cerebral cortex that in modern humans is important for the production of 

speech, the processing of syntax, lexical retrieval, the organization of hierarchically 

ordered movements of the face and hands, and the processing of rules relating to 

recursion. This cortical region is named after Pierre Paul Broca because he discovered its 

function by studying the post-mortem brains of patients with aphasia, a profound speech 
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impairment. Broca found that lesions that included the left inferior frontal gyrus were 

often observed in these cases. (3/14/13) History: Biographies. WC: 1261 

 

calorimetry<ms> See basal metabolic rate and total energy expenditure. (2/17/13) 

Behavior: Locomotion and posture - terms. 

 

Camper, Petrus<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) History: 

Biographies. 

 

cephalic index<ms> (Gk. kephalos =  head) Anders Retzius devised the cephalic index, 

the ratio of maximum length to maximum width, to capture the shape of the modern 

human cranium. Relatively long crania were referred to as dolicocephalic, and relatively 

broad ones as brachycephalic. Pierre Paul Broca modified Retzius’ scheme by defining a 

third category he called mesocephalic. Crania with a cephalic index greater than 80 were 

said to manifest brachycephaly, those with a cephalic index less than 75 dolichocephaly, 

and those with a cephalic index between 75-80 were referred to as manifesting 

mesocephaly. The cephalic index is an outmoded measure. See also Broca, Pierre Paul 

(1824-1880). (2/17/13) Morphometry: Methods. 

 

COL<ms> Acronym for cost of locomotion (which see). (2/17/13) Behavior: 

Locomotion and posture - terms. 

 

cost of locomotion<ms> The rate of metabolic energy expenditure during locomotion 

(e.g., walking, running, flying, swimming, etc.) There are several ways of calculating the 

cost of locomotion (or COL) and it can be expressed using several different units. Most 

commonly, cost of locomotion is expressed as the mass-specific rate of energy 

expenditure per unit time as Joules kg
-1

 s
-1

, which is calculated by dividing the rate of 

energy expenditure by body mass. Often, the rate of energy expenditure during resting is 

subtracted from gross cost of locomotion to give a net value, the reasoning being that the 

portion of gross energy expenditure allocated to basal physiological function is not 

related to locomotor demands per se (Taylor et al. 1982). For terrestrial animals cost of 

locomotion (both gross and net) generally increases in a linear fashion with travel speed. 

Thus, resting energy expenditure may be measured directly as the rate of energy use 

while standing, or it may be calculated as the intercept of the gross cost of locomotion 

versus travel speed. Dividing cost of locomotion by the speed of travel gives the rate of 

energy expenditure per distance traveled in Joules kg
-1

 m
-1

, which is known as the cost of 

transport (or COT). Since the relationship between speed and cost of locomotion is 

generally linear for most species and gaits, cost of transport is often calculated as the 

slope of regression line for cost of locomotion plotted against speed. Further, the linear 

relationship between cost of locomotion and travel speed means that cost of transport is 

generally independent of speed. This independence makes it relatively straightforward to 

compare cost of transport directly across species, whereas comparisons of cost of 

locomotion must also account for differences in travel speed. Most interspecific 

comparisons of locomotor cost focus on cost of transport. Cost of locomotion and cost of 

transport are typically measured via indirect calorimetry, in which the rate of oxygen 

consumption (mlO2 s
-1

 - sometimes written as VO2) and carbon dioxide production 
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(mlCO2 s
-1

), are measured by analyzing expired air. The ratio of mlO2 s
-1

 to mlCO2 s
-1 

is 

termed the respiratory quotient, and reflects the mixture of fuels (carbohydrates, proteins, 

fats) the body is burning during that activity. This ratio is needed to convert oxygen 

consumption to energy expenditure (Joules s
-1

, or calories s
-1

). In cases where it is only 

possible to measure oxygen consumption, a conversion of 1 mlO2 = 20.1 Joules = 4.8 

calories is typically used. Accurate measurement requires that subjects maintain a 

constant speed and rate of energy expenditure for five minutes or longer; trials are usually 

conducted on a treadmill.  Studies of locomotor biomechanics and cost of transport across 

a wide range of species, from insects to elephants, have revealed that the cost of walking, 

running, and other terrestrial gaits is primarily a function of the muscular activity needed 

to support body weight; the costs of swinging the limbs, braking and propulsion, etc. are 

comparatively small. As a result, total costs (in either J s
-1

 or J m
-1

) increase with body 

mass, since larger animals must produce greater muscle force to support their weight. 

However, mass specific cost of locomotion and cost of transport (J kg
-1

 s
-1

 or J kg
-1

 m
-1

) 

generally decrease with body size. This negative allometry of cost of transport results 

from larger animals having longer limbs, a relationship that results in a decrease in the 

muscle force needed to support body weight during each step (Kram and Taylor 1990, 

Steudel and Tilkens 2004, Pontzer 2007). An animal’s posture and muscle anatomy also 

affect its cost of transport; crouched postures (which result in a poor effective 

mechanical advantage, or EMA) and long muscle fascicle lengths increase the volume 

of muscle needed to support body weight, and thus they increase cost of locomotion and 

cost of transport (Roberts et al. 1998ab, Pontzer et al. 2009). The number of limbs used 

has no discernible effect on locomotor cost. Measurements of locomotor cost in 8-legged, 

6-legged, 4-legged, and 2-legged animals all fall on the same allometric regressions of 

cost of transport versus mass, and of cost of transport versus limb length (Full and Tu 

1991, Pontzer 2007). Comparisons of bipedal and quadrupedal cost of locomotion in 

chimpanzees and capuchin monkeys show no difference among gaits (Taylor and 

Rowntree 1973, Sockol et al. 2007). This finding suggests that the adoption of a bipedal 

gait by early hominins likely had little or no effect on the cost of terrestrial travel. With 

respect to climbing, metabolic studies indicate that the mass-specific cost of transport of 

steady climbing is independent of body size. All primates, modern humans included, 

expend approximately 100 Joules per kilogram of body mass to ascend one meter, an 

efficiency of roughly 10% (Hanna et al. 2008). Cost of locomotion and cost of transport 

for other common primate locomotor modes – leaping, brachiation, scrambling through 

dense canopy – are not well studied. The relationship between cost of locomotion and 

speed for running is essentially linear in modern humans as it is in most other species. 

However, when modern humans walk there is a strongly curvilinear relationship between 

cost of locomotion and speed. The curvature of the cost of locomotion and speed 

relationship during modern human walking results in an energetically optimal walking 

speed at which cost of transport is minimized, and modern humans habitually use 

walking speeds near this optimum. Modern human minimum walking cost of transport 

(2.06 J kg
-1

 m
-1

; Rubenson et al. 2008) is somewhat lower than expected for an animal of 

the same body mass, and it is substantially lower than that of chimpanzees (4.42 J kg
-1

 m
-

1
; Sockol et al. 2007). The relative efficiency of modern human walking derives from our 

straight-legged walking gait (that confers a greater EMA) and our relatively long hind 

limbs. Long hind limbs have generally been viewed as evolving with early Homo, but 
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recent analyses suggest that longer hind limbs and a straight-legged walking gait may 

have been present in Australopithecus (Haile-Selassie et al 2010 PNAS; Pontzer 2012). 

The cost of transport for modern human running (3.92 J kg
-1

 m
-1

; Rubenson et al. 2008) is 

somewhat greater than expected for our body mass; this is a consequence of the more 

flexed limb postures (and thus the poorer EMA) modern humans employ when they run 

(Biewener et al. 2004). (3/13/13) Behavior: Locomotion and posture - terms. 

 

cost of transport<ms> See cost of locomotion. (2/17/13) Behavior: Locomotion and 

posture - terms. 

 

COT<ms> Acronym for cost of transport. See cost of locomotion. (2/17/13) Behavior: 

Locomotion and posture - terms. 

 

cranial shape<ms> See cephalic index. (2/17/13) Morphometry: Methods. 

 

daily energy expenditure<ms> See total energy expenditure. (2/17/13) Behavior: 

Locomotion and posture - terms. 

 

DDM<ms> Acronym for the Denen Dora Member of the Hadar Formation. (2/26/13) 

Paleoanthropology: Sites – Africa, Horn of. 

 

de Ferry, Henry<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) History: 

Biographies. 

 

de Quatrefages de Bréau, Jean Louis Armand<ms> See Broca, Pierre Paul (1824-

1880). (2/17/13) History: Biographies. 

 

DID-VP-1/80<ms> Site Digiba Dora. Locality Digiba Dora VP Locality 2. Surface/in 

situ Surface. Date of discovery December 1998. Finder Yohannes Haile-Selassie. Unit 

N/A. Horizon N/A. Bed/member Asa Koma Member. Formation Adu-Asa Formation. 

Group N/A. Nearest overlying dated horizon MA95-4/Witti mixed magmatic tuff 

(WMMT). Nearest underlying dated horizon Ladina basaltic tuff (LBT). Geological age 

>c.5.6 Ma. Developmental age Adult. Presumed sex Unknown. Brief anatomical 

description Part of a proximal hand phalanx. Announcement Haile-Selassie 2001. Initial 

description Haile-Selassie et al. 2009. Photographs/line drawings and metrical data Haile-

Selassie et al. 2009, plate 7.8. Detailed anatomical description Haile-Selassie et al. 2009. 

Initial taxonomic allocation Ardipithecus kadabba. Taxonomic revisions None. Current 

conventional taxonomic allocation Ar. kadabba. Informal taxonomic category Possible 

primitive hominin. Significance Part of the, initially, relatively small hypodigm of Ar. 

kadabba. Location of original National Museum of Ethiopia, Addis Ababa, Ethiopia. 

 

DOBT<ms> Abbreviation for the Dobaado Basaltic Tuff that forms the base of the Rawa 

Member of the Adu-Asa Formation. (2/26/13) Paleoanthropology: Sites – Africa, Horn 

of. 
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dolichocephaly<ms> (Gk. dolikhos = long and kephalos =  head) Anders Retzius devised 

the cephalic index, the ratio of maximum length to maximum width, to capture the shape 

of the modern human cranium. Relatively long crania were referred to as dolicocephalic, 

and relatively broad ones as brachycephalic. Pierre Paul Broca modified Retzius’ scheme 

so that crania with a cephalic index less than 75 were said to manifest dolichocephaly. It 

is an outmoded term. See also Broca, Pierre Paul (1824-1880); cephalic index. 

(2/17/13) Morphometry: Methods. 

 

doubly labeled water technique<ms> See total energy expenditure. (2/17/13) 

Behavior: Locomotion and posture - terms. 

  

dynamic similarity<ms> See Froude number. (2/17/13) Behavior: Locomotion and 

posture - terms. 

 

École de Anthropologie<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) History: 

Biographies. 

 

effective mechanical advantage<ms> The ratio of a muscle’s moment arm (sometimes 

called its “lever arm”) to the effective moment arm of the force it is resisting, typically 

abbreviated as r/R (Biewener 1989). Effective mechanical advantage (or EMA) is often 

used in calculations of locomotor mechanics, but it can be calculated for any 

musculoskeletal lever system. For example, consider the foot of a person standing on tip-

toe, with the heel raised. The calf muscles are pulling on the calcaneus like a lever to flex 

(plantar flex) the ankle joint by rotating the foot about the axis of that joint. The foot is 

exerting a force downward onto the ground; the center of pressure of this force is beneath 

the metatarsal heads. Following Newton’s Law that every action has an equal and 

opposite reaction, we can also say that the ground is pushing upwards on the foot; this is 

referred to as the ground reaction force (or GRF). The rotational force, or torque, 

exerted by the calf muscles when they plantar flex the ankle must be equal to the torque 

exerted by the GRF, which is acting to extend (dorsiflex) the ankle. To calculate these 

torques, we need to know the moment arms for the calf muscles and GRF. The moment 

arm for any torque is the perpendicular (90°) distance between the force vector and the 

center of rotation. For the calf muscles, their moment arm ‘r’ is the perpendicular 

distance between the line of pull for the muscles (which is the long axis of the Achilles 

tendon) and the center (or axis) of rotation at the ankle joint. The moment arm ‘R’ of the 

GRF vector is the perpendicular distance between this vector and the center of rotation of 

the ankle joint. The torque exerted by the calf muscles is Fm  r, where Fm is muscle 

force, and the torque exerted by the GRF is equal to GRF  R; at all times it must be true 

that Fm  r = GRF  R. The magnitude of muscle force needed to exert a given GRF is 

therefore a function of effective mechanical advantage, since Fm  (r/R) = GRF. Greater 

EMA decreases the amount of muscle force required to produce a given amount of 

torque. In general, longer anatomical moment arms for a muscle, or a muscle group, will 

tend to increase r and thus improve EMA.  Increasing r can come at a cost; greater r can 

reduce the speed of joint rotation for a given muscle contraction length and reduce the 

effective range of motion over which the muscles' optimal length-tension curves can 

operate (Stern 1974). Extended limb postures also improve EMA during locomotion by 
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reducing the moment arm, R, of the GRF vector. EMA increases with body mass
0.26

 

across mammals; this allometric relationship is an adaptive strategy that reduces the 

muscle force (and muscle mass) needed to support larger body weights (Biewener 1989, 

Polk 2004). The increase in EMA with size is why squirrels have a habitually crouched 

posture, whereas elephants and other large taxa have a straight-legged posture. By 

reducing the amount of muscle needed to support body weight, increasing EMA can 

decrease the energy cost of locomotion (Pontzer et al. 2009). Modern humans employ a 

characteristically straight-legged hind limb posture during walking, which confers 

excellent EMA and low metabolic cost. Chimpanzees, like most primates, have a 

habitually crouched posture during locomotion, which confers relatively low EMA and 

high locomotor costs. (2/17/13) Behavior: Locomotion and posture - terms. 

 

EMA<ms> Acronym for effective mechanical advantage. (which see). (2/17/13) 

Behavior: Locomotion and posture - terms. 

 

energy expenditure, rate of<ms> See cost of locomotion. (2/17/13) Behavior: 

Locomotion and posture - terms. 

 

energy throughput<ms> See total energy expenditure. (2/17/13) Behavior: 

Locomotion and posture - terms. 

 

field metabolic rate<ms> See total energy expenditure. (2/17/13) Behavior: 

Locomotion and posture - terms. 

 

Fr<ms> Abbreviation of Froude number.  (which see). (2/17/13) Behavior: Locomotion 

and posture - terms. 

 

Froude number<ms> A size-corrected speed used to compare the locomotion of animals 

that differ in body size. Froude number (or Fr) is calculated as Fr = v
2 
/ (L g), where v is 

the animal’s velocity of travel, L is a characteristic length measurement of the animal 

(typically limb length), and g is gravitational acceleration. Originally formulated in the 

1870s by the nautical engineer William Froude to compare the performance of different-

sized boats (Vaughan and O’Malley 2005), Froude number was applied to terrestrial 

locomotion and popularized through the work of influential biomechanist Robert McNeill 

Alexander in the 1970s and 1980s (e.g., Alexander 1976, 1984). In the same way that 

plotting some anatomical length against body mass can be used to test whether differently 

sized animals are geometrically similar (i.e., they have the same shape), Froude number 

can be used to test whether two animals are dynamically similar (i.e., their mechanics are 

similar). For example, consider two dogs, a small toy poodle and a large German 

shepherd. At any given travel speed, the poodle will take shorter, more frequent steps 

than the shepherd. However, when relative step length (i.e., step length/hind limb length) 

is plotted against Froude number we will likely find that both dogs fall on the same 

regression line. In this case, they would be said to be dynamically similar (Alexander and 

Jayes 1983). Similarly, we can compare other gait characteristics – stride frequencies, 

energy expenditures, walk-run transition speeds – against Froude number, among and 

within other species, to test whether variation in these variables is simply a consequence 
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of size. Froude number is widely used in basic and applied research studies of human 

walking. Differences in stride length, energy cost, and other walking-related variables 

among people of different height (e.g., adults and children) are generally well explained 

using Froude number. This strong correspondence may reflect the underlying “pendular” 

mechanics of modern human walking, in which the body exchanges potential and kinetic 

energy over the stride cycle: if hind limb length L is a reasonably proxy for the height of 

the body’s center of mass, the form of Froude number is similar to the ratio of kinetic 

energy (0.5 Mass v
2
) to potential energy (Mass L g). Still, deviations from Froude 

number predictions are a current focus of study in modern human and non-human 

primate locomotion (e.g., Kramer and Sylvester 2012). Primates tend to use longer strides 

at a given Froude number than other mammals, which has been proposed to be an 

adaptation to maximize contacts with the substrate in arboreal settings. Alternatively, 

deviations from dynamic similarity, both within and between species, might result from 

differences in the distribution of mass along the limb (Raichlen 2005). The relationship 

between stride length and Froude number has been used to calculate the travel speeds and 

gait of hominins at Laetoli and other trackways (e.g., Raichlen et al. 2008). (3/13/13) 

Behavior: Locomotion and posture - terms. 

 

Geoffroy-Saint Hilaire, Isidore<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) 

History: Biographies. 

 

Geological Research and Development Center<ms> Research center in Bandung, 

Indonesia, that contains the Quaternary Geology Laboratory. It is the repository of some 

of the hominin fossils recovered from the 1950s onwards by entities including the 

Indonesia Japan Joint Research on Quaternary Geology and Paleoanthropology in Java. 
(2/28/13) History: Institutions. 

 

GRDC<ms> Acronym for the Geological Research and Development Center (which 

see). (2/28/13) History: Institutions. 

 

GRF<ms> Acronym for ground reaction force (which see). (3/13/13) Behavior: 

Locomotion and posture - terms. 

 

ground reaction force<ms> The force of the ground that acts on a supporting limb 

during standing or locomotion (Winter 2005). The equivalent of the ground reaction force 

(or GRF) when discussing locomotion on branches or other non-terrestrial venues is the 

“substrate reaction force”. During walking, running, and other legged locomotion, the 

limbs alternate between ‘stance phase’, when the limb is supporting the body, and ‘swing 

phase’, when it is swinging into position for the next step. In the stance phase, in order to 

support body weight the limb exerts a force downward onto the ground. Following 

Newton’s Law, which states that every action has an equal and opposite reaction, in order 

to stop the limb from sinking into the ground, the latter must also be pushing upwards on 

the limb. These ground reaction forces are typically measured for a single limb, using a 

force plate, and plotted as percentage bodyweight versus time for each of three axes: 

vertical, anteroposterior (i.e., braking and propulsion), and mediolateral. Ground reaction 

forces measurements are used in ‘inverse dynamics’ studies to calculate the torques 
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generated at each limb joint over the course of stance phase. (e.g., Pontzer et al. 2009) 

During walking, modern humans exhibit a two-peaked vertical ground reaction forces 

trace (Winter 2005). Each peak is approximately 110% of bodyweight, while the valley 

between, which corresponds to midstance, is approximately 80% of bodyweight. The 

two-peaked vertical ground reaction force reflects, in part, the pendular mechanics of 

modern human walking. Anteroposterior forces reach roughly 10-15% bodyweight, with 

a symmetrical braking force during early stance and a propulsive force in late stance. 

Mediolateral forces are generally less than 4% of bodyweight. During modern human 

running, there is a single-peaked vertical ground reaction force with a peak magnitude of 

approximately 250% bodyweight. During running the anteroposterior forces remain 

approximately one-tenth the magnitude of vertical ground reaction forces, and 

mediolateral forces are smaller still. Modern human runners also experience a spike in 

vertical ground reaction force at heel-strike, but this ‘impact transient’ may be an artifact 

of wearing cushioned running shoes. Some barefoot runners more often land on their 

forefoot or midfoot rather than their heel, and show no such ground reaction force spike 

(Lieberman et al. 2010). However, some habitually barefoot populations heel strike and 

this suggests that minimizing the ground reaction spike, which is smaller than the peak 

GRF (Lieberman et al, 2010), does not dictate foot strike patterns (Hatala et al. 2013). 

Non-human primates, like the large majority of animals measured, generally exhibit a 

single-peaked vertical GRF in all gaits (e.g., Schmitt and Hanna 2004). Apes do not show 

a single pattern. Only single-peaked traces are reported for gibbons and bonobos (D’Aout 

et al. 2004, Vereeke et al. 2006), but vertical traces for chimpanzee walking sometimes 

show a muted, double-peak (Kimura and Yaguramaki 2009). It has been proposed that 

the flexed limb postures and long stride lengths typical of primates are adaptations for 

keeping peak vertical ground reaction force low, and/or they help to maintain grip 

throughout stance (long stride), and they help to accommodate the compliance of flexible, 

breakable branches (e.g., Schmitt 1999, Schmitt and Hanna 2004). The relative 

magnitude of vertical, anteroposterior, and mediolateral ground reaction force are similar 

for modern humans and bipedal chimpanzees. (3/13/13) Behavior: Locomotion and 

posture - terms. 

 

HABT<ms> Abbreviation for the Hantuuta Baslatic Tuff that is exposed in the 

uppermost  part of the Rawa Member of the Adu-Asa Formation. (2/26/13) 

Paleoanthropology: Sites – Africa, Horn of. 

 

impact transient<ms> See ground reaction force. (3/13/13) Behavior: Locomotion and 

posture - terms. 

 

indirect calorimetry<ms> See cost of locomotion. (2/17/13) Behavior: Locomotion and 

posture - terms. 

 

Indonesia Japan Joint Research on Quaternary Geology and Paleoanthropology in 

Java<ms> See Geological Research and Development Center. (2/28/13) History: 

Institutions. 
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inverse dynamics<ms> See ground reaction force. (3/13/13) Behavior: Locomotion 

and posture - terms. 

 

Ja 7801<ms> A right M2 initially assigned to Homo erectus (Aimi 1978). However, it 

more likely belongs to Pongo, or to a Pongo-like, hominoid (Kaifu et al. 2001). (2/28/13) 

Paleoanthropology: Sites – Southern Africa. 

 

JK<ms>  etym. Juma’s Korongo. A locality at Olduvai Gorge. Louis Leakey collected 

artifacts from the surface in 1931–1932 on the assumption that it was an occupation site. 

When Leakey took Maxine Kleindienst there in 1962 he renamed it JK2 because he was 

uncertain about the location of the original “JK” locality. Originally thought to consist of 

exposures of Bed IV, it turns out that JK2 is the only locality at Olduvai Gorge that has 

yielded significant concentrations of fauna and stone artifacts from Bed III (Kleindienst 

1964, Hay 1976). There is evidence of Tuff IID, which is the top of Bed II, at the base of 

JK2, and the section exposed at JK2 is capped by Bed IV. Hay (1994) estimated the age 

of the base of Bed III to be 1.15 Ma, and on the basis of inferred sedimentation rates, he 

estimated the age of the top of Bed III to be 0.8 Ma. Thus, the contact between Beds III 

and IV would approximate the Matuyama–Brunhes boundary. The only hominin from 

JK2 is the OH 34 femur. Recent taphonomic analyses (Pante et al. 2013) support the 

contention of Maxine Kleindienst that the JK2 assemblage accumulated in the type of 

low-energy fluvial environment. This interpretation is consistent with the assemblage 

being interpreted as near a living site (i.e., hominins had early access to carcasses via 

hunting or confrontational scavenging). See also Olduvai Gorge. (3/4/13) 

Paleoanthropology: Site prefixes.  

 

Kathu Pan<ms> A geological feature in the interior of southern Africa, in the Northern 

Cape Province of South Africa, about 5 km northwest of the town of Kathu. Kathu Pan is 

the name given to a depression in the landscape (hence the ‘pan’) that at times in the past 

temporarily filled with water. Of nine archaeology-bearing excavations in and near the 

pan, Kathu Pan 1 is currently the richest. Most of these sites, including Kathu Pan 1, are 

infilled dolines, or sinkholes. See Kathu Pan 1 (3/14/13) Paleoanthropology: Sites – 

Africa, southern. 

 

Kathu Pan 1<ms> (Location: 27º3959S, 23º0029E, South Africa, Northern Cape 

Province; etym. Refers to a depression, or pan, near to the town of Kathu) History and 

general description An archaeological site in the interior of southern Africa. The site is an 

infilled sinkhole near the margin of the depression known as Kathu Pan. Kathu Pan 1, 

which preserves Acheulean, Fauresmith, Middle Stone Age and Later Stone Age 

deposits, is the longest of the archaeological sequences of the nine artifact-bearing 

excavations conducted at Kathu Pan. Kathu Pan 1 was initially excavated by Peter 

Beaumont from 1979-1982.  In 2004, Michael Chazan, who directs current and ongoing 

investigations at the site, reopened Beaumont’s excavations and recovered dating samples 

from Beaumont’s original profile.  All of the artifacts recovered from Kathu Pan 1 are 

curated at the McGregor Museum, Kimberley. Temporal span and dating Sediments from 

Kathu Pan 1 are divided into five major strata. Stratum 1, the most recent and which is 

tentatively assigned to the Ceramic LSA or Iron Age, has not been chronometrically 
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dated. The underlying Stratum 2 yields rare Later Stone Age artifacts and it has provided 

two optically stimulated luminescence (OSL) age estimates of 10.0±0.6 ka and of 

16.5±1.0 ka. Stratum 3, which contains MSA artifacts, has provided an OSL age estimate 

of 291±45 ka. Stratum 4 is divided into two sub-strata. Stratum 4a, which contains 

Fauresmith-designated lithic artifacts, has an OSL age estimate of 464±47 ka. Combined 

uranium-series/electron spin resonance (ESR) analysis of an E. capensis tooth also from 

Stratum 4a gave a weighted mean age of 542 +140/-107 ka. Artifacts in Stratum 4a are 

mainly concentrated in ancient spring vents and both dating samples came from within 

one of these vents in direct association with artifacts. The underlying Stratum 4b contains 

Acheulean artifacts and chronometric dates have not yet been published. The lowermost 

stratum, Stratum 5, is sterile. Hominins found at the site  None. Archeological evidence 

found at the site The site has yielded abundant faunal and lithic remains. Changes in the 

faunal composition through the strata are consistent with sedimentary observations that 

indicate climatic changes during the Pleistocene. The Stratum 4a Fauresmith-designated 

assemblage is notable for providing early evidence for systematic blade production and 

hafted hunting technology. The assemblage was manufactured mainly on locally-

available and abundant banded ironstone, and represents a prepared core blade and flake-

based industry. Points (retouched and non-retouched) are common in the 4a assemblage 

and functional analyses support the hypothesis they were being used as hafted spear tips. 

Key references: Geology and dating Beaumont 1990, Beaumont 2004, Butzer 1984, Porat 

et al. 2010. Archaeology Beaumont 1990, Beaumont 2004, Klein 1988, Porat et. al. 2010, 

Wilkins and Chazan 2012, Wilkins et al. 2012. (3/13/13) Paleoanthropology: Sites – 

Africa, southern. 

 

KHM<ms> Acronym for the Kadar Hadar Member of the Hadar Formation. (2/26/13) 

Paleoanthropology: Sites – Africa, Horn of. 

 

KHT<ms> Acronym for the Kadar Hadar Tuff that marks the lower boundary of the 

Kadar Hadar Member of the Hadar Formation. (2/26/13) Paleoanthropology: Sites – 

Africa, Horn of. 

 

Kleiber’s Law<ms> See basal metabolic rate. (3/13/13) Behavior: Locomotion and 

posture - terms. 

 

KNM-ER 7727<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ Surface. 

Date of discovery 1982. Finder J. Kithumbi. Unit N/A. Horizon presumably the “fluvial 

channel deposit” (Coffing et al. 1994). Bed/member N/A. Formation Koobi Fora 

Formation. Group N/A. Nearest overlying dated horizon Moiti Tuff. Nearest underlying 

dated horizon Karsa Basalt. Geological age c.3.95 Ma. Developmental age Adult. 

Presumed sex Unknown. Brief anatomical description Left M
2
. Announcement Leakey et 

al. 1995. Initial description Leakey et al. 1995. Photographs/line drawings and metrical 

data Leakey et al. 1995, Ward et al. 1999b. Detailed anatomical description N/A. Initial 

taxonomic allocation Australopithecus anamensis. Taxonomic revisions None. Current 

conventional taxonomic allocation Au. anamensis. Informal taxonomic category Archaic 

hominin. Significance One of the paratypes of Au. anamensis. Location of original 

National Museums of Kenya, Nairobi, Kenya. 
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KNM-ER 20419<ms> Site Allia Bay. Locality Allia Bay 251. Surface/in situ Surface. 

Date of discovery 1988. Finder M. Kyeva. Unit N/A. Horizon N/A. Bed/member N/A. 

Formation Koobi Fora Formation. Group N/A. Nearest overlying dated horizon 

Topernawi Tuff. Nearest underlying dated horizon Moiti Tuff. Geological age c.3.9 Ma. 

Developmental age Adult. Presumed sex Unknown. Brief anatomical description A 

generally well-preserved and almost complete left radius preserved in three sections. The 

proximal one includes the proximal articulation and extends to just distal to the radial 

tuberosity. The middle section includes the point of maximum convexity. The distal 

section comprises approximately the distal one-third of the shaft plus the intact distal 

articular surfaces. Announcement Heinrich et al. 1993. Initial description Heinrich et al. 

1993. Photographs/line drawings and metrical data Heinrich et al. 1993. Detailed 

anatomical description Heinrich et al. 1993. Initial taxonomic allocation Hominidae gen. 

et. sp. indet. Taxonomic revisions Australopithecus anamensis Leakey et al. 1995. 

Current conventional taxonomic allocation Au. anamensis. Informal taxonomic category 

Archaic hominin. Significance One of the paratypes of Au. anamensis. Location of 

original National Museums of Kenya, Nairobi, Kenya. 

 

KNM-ER 20420<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ Surface. 

Date of discovery 1988. Finder John Kimengich. Unit N/A. Horizon “fluvial channel 

deposit” (Coffing et al. 1994). Bed/member N/A. Formation Koobi Fora Formation. 

Group N/A. Nearest overlying dated horizon Moiti Tuff. Nearest underlying dated 

horizon Karsa Basalt. Geological age c.3.95 Ma. Developmental age Adult. Presumed sex 

Unknown. Brief anatomical description Part of the crown of a left maxillary molar, 

probably an M
2
. Announcement Coffing et al. 1994 (as “Australopithecus cf. A. 

afarensis”), but Leakey et al. 1995 includes this specimen as a paratype of 

Australopithecus anamensis. Initial description Coffing et al. 1994. Photographs/line 

drawings and metrical data Coffing et al. 1994, Leakey et al. 1995, Ward et al. 1999b. 

Detailed anatomical description Coffing et al. 1994. Initial taxonomic allocation 

Australopithecus cf. Au. afarensis. Taxonomic revisions Australopithecus anamensis 

(Leakey et al. 1995). Current conventional taxonomic allocation Au. anamensis. Informal 

taxonomic category Archaic hominin. Significance One of the paratypes of Au. 

anamensis. Location of original National Museums of Kenya, Nairobi, Kenya. 

 

KNM-ER 20421<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ In situ. 

Date of discovery 1988. Finder Sieving crew. Unit N/A. Horizon “fluvial channel 

deposit” (Coffing et al. 1994). Bed/member N/A. Formation Koobi Fora Formation. 

Group N/A. Nearest overlying dated horizon Moiti Tuff. Nearest underlying dated 

horizon Karsa Basalt. Geological age c.3.95 Ma. Developmental age Adult. Presumed sex 

Unknown. Brief anatomical description Unworn and unerupted crown of a right M
3
. 

Announcement Coffing et al. 1994 (as “Australopithecus cf. A. afarensis”), but Leakey 

et al. 1995 includes this specimen as a paratype of Australopithecus anamensis. Initial 

description Coffing et al. 1994. Photographs/line drawings and metrical data Coffing et 

al. 1994, Leakey et al. 1995, Ward et al. 1999b. Detailed anatomical description Coffing 

et al. 1994. Initial taxonomic allocation Australopithecus cf. Au. afarensis. Taxonomic 

revisions Australopithecus anamensis (Leakey et al. 1995). Current conventional 



 18 

taxonomic allocation Au. anamensis. Informal taxonomic category Archaic hominin. 

Significance One of the paratypes of Au. anamensis. Location of original National 

Museums of Kenya, Nairobi, Kenya. 

 

KNM-ER 20422<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ In situ. 

Date of discovery 1988. Finder Sieving crew. Unit N/A. Horizon “fluvial channel 

deposit” (Coffing et al. 1994). Bed/member N/A. Formation Koobi Fora Formation. 

Group N/A. Nearest overlying dated horizon Moiti Tuff. Nearest underlying dated 

horizon Karsa Basalt. Geological age c.3.95 Ma. Developmental age Adult. Presumed sex 

Unknown. Brief anatomical description Erupted, but lightly worn, crown of a left M1. 

There is a substantial cingulum. Announcement Coffing et al. 1994 (as 

“Australopithecus cf. A. afarensis”), but Leakey et al. 1995 includes this specimen as a 

paratype of Australopithecus anamensis. Initial description Coffing et al. 1994. 

Photographs/line drawings and metrical data Coffing et al. 1994, Leakey et al. 1995, 

Ward et al. 1999b. Detailed anatomical description Coffing et al. 1994. Initial taxonomic 

allocation Australopithecus cf. Au. afarensis. Taxonomic revisions Australopithecus 

anamensis (Leakey et al. 1995). Current conventional taxonomic allocation Au. 

anamensis. Informal taxonomic category Archaic hominin. Significance One of the 

paratypes of Au. anamensis. Location of original National Museums of Kenya, Nairobi, 

Kenya. 

 

KNM-ER 20423<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ In situ. 

Date of discovery 1988. Finder Sieving crew. Unit N/A. Horizon “fluvial channel 

deposit” (Coffing et al. 1994). Bed/member N/A. Formation Koobi Fora Formation. 

Group N/A. Nearest overlying dated horizon Moiti Tuff. Nearest underlying dated 

horizon Karsa Basalt. Geological age c.3.95 Ma. Developmental age Adult. Presumed sex 

Unknown. Brief anatomical description Most of the crown and root of a left M1 missing 

the mesiolingual part of the crown. There is a substantial cingulum. Announcement 

Coffing et al. 1994 (as “Australopithecus cf. A. afarensis”), but Leakey et al. 1995 

includes this specimen as a paratype of Australopithecus anamensis. Initial description 

Coffing et al. 1994. Photographs/line drawings and metrical data Coffing et al. 1994, 

Leakey et al. 1995, Ward et al. 1999b. Detailed anatomical description Coffing et al. 

1994. Initial taxonomic allocation Australopithecus cf. Au. afarensis. Taxonomic 

revisions Australopithecus anamensis (Leakey et al. 1995). Current conventional 

taxonomic allocation Au. anamensis. Informal taxonomic category Archaic hominin. 

Significance One of the paratypes of Au. anamensis. Location of original National 

Museums of Kenya, Nairobi, Kenya. 

 

KNM-ER 20427<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ In situ. 

Date of discovery 1988. Finder Sieving crew. Unit N/A. Horizon “fluvial channel 

deposit” (Coffing et al. 1994). Bed/member N/A. Formation Koobi Fora Formation. 

Group N/A. Nearest overlying dated horizon Moiti Tuff. Nearest underlying dated 

horizon Karsa Basalt. Geological age c.3.95 Ma. Developmental age Adult. Presumed sex 

Unknown. Brief anatomical description The germ of a left upper molar, probably the M
1
. 

Announcement Coffing et al. 1994 (as “Australopithecus cf. A. afarensis”), but Leakey 

et al. 1995 includes this specimen as a paratype of Australopithecus anamensis. Initial 
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description Coffing et al. 1994. Photographs/line drawings and metrical data Coffing et 

al. 1994, Leakey et al. 1995, Ward et al. 1999b. Detailed anatomical description Coffing 

et al. 1994. Initial taxonomic allocation Australopithecus cf. Au. afarensis. Taxonomic 

revisions Australopithecus anamensis (Leakey et al. 1995). Current conventional 

taxonomic allocation Au. anamensis. Informal taxonomic category Archaic hominin. 

Significance One of the paratypes of Au. anamensis. Location of original National 

Museums of Kenya, Nairobi, Kenya. 

 

KNM-ER 20428<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ In situ. 

Date of discovery 1988. Finder Sieving crew. Unit N/A. Horizon “fluvial channel 

deposit” (Coffing et al. 1994). Bed/member N/A. Formation Koobi Fora Formation. 

Group N/A. Nearest overlying dated horizon Moiti Tuff. Nearest underlying dated 

horizon Karsa Basalt. Geological age c.3.95 Ma. Developmental age Adult. Presumed sex 

Unknown. Brief anatomical description The crown of a left M3. Wear and chemical 

erosion have removed some details of the occlusal morphology. Announcement Coffing 

et al. 1994 (as “Australopithecus cf. A. afarensis”), but Leakey et al. 1995 includes this 

specimen as a paratype of Australopithecus anamensis. Initial description Coffing et al. 

1994. Photographs/line drawings and metrical data Coffing et al. 1994, Leakey et al. 

1995, Ward et al. 1999b. Detailed anatomical description Coffing et al. 1994. Initial 

taxonomic allocation Australopithecus cf. Au. afarensis. Taxonomic revisions 

Australopithecus anamensis (Leakey et al. 1995). Current conventional taxonomic 

allocation Au. anamensis. Informal taxonomic category Archaic hominin. Significance 

One of the paratypes of Au. anamensis. Location of original National Museums of 

Kenya, Nairobi, Kenya. 

 

KNM-ER 20432<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ In situ. 

Date of discovery 1988. Finder Found by the sieving team. Unit N/A. Horizon “fluvial 

channel deposit” (Coffing et al. 1994). Bed/member N/A. Formation Koobi Fora 

Formation. Group N/A. Nearest overlying dated horizon Moiti Tuff. Nearest underlying 

dated horizon Karsa Basalt. Geological age c.3.95 Ma. Developmental age Adult. 

Presumed sex Unknown. Brief anatomical description Fragment of the right side of 

mandibular body that extends from the empty canine alveolus to just distal to P4. The 

crowns and the roots of the right P3-4 are preserved, but the base of the corpus is broken. 

Announcement Coffing et al. 1994 (as “Australopithecus cf. A. afarensis”), but Leakey 

et al. 1995 includes this specimen as a paratype of Australopithecus anamensis. Initial 

description Coffing et al. 1994. Photographs/line drawings and metrical data Coffing et 

al. 1994, Leakey et al. 1995, Ward et al. 1999b. Detailed anatomical description Coffing 

et al. 1994. Initial taxonomic allocation Australopithecus cf. Au. afarensis. Taxonomic 

revisions Australopithecus anamensis (Leakey et al. 1995). Current conventional 

taxonomic allocation Au. anamensis. Informal taxonomic category Archaic hominin. 

Significance One of the paratypes of Au. anamensis. Location of original National 

Museums of Kenya, Nairobi, Kenya. 

 

KNM-ER 22683<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ In situ. 

Date of discovery 1988. Finder Sieving crew. Unit N/A. Horizon “fluvial channel 

deposit” (Coffing et al. 1994). Bed/member N/A. Formation Koobi Fora Formation. 
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Group N/A. Nearest overlying dated horizon Moiti Tuff. Nearest underlying dated 

horizon Karsa Basalt. Geological age c.3.95 Ma. Developmental age Adult. Presumed sex 

Unknown. Brief anatomical description The crown of a left P4. Wear and chemical 

erosion have removed some details of the occlusal morphology. Announcement Coffing 

et al. 1994 (as “Australopithecus cf. A. afarensis”), but Leakey et al. 1995 includes this 

specimen as a paratype of Australopithecus anamensis. Initial description Coffing et al. 

1994. Photographs/line drawings and metrical data Coffing et al. 1994, Leakey et al. 

1995, Ward et al. 1999b. Detailed anatomical description Coffing et al. 1994. Initial 

taxonomic allocation Australopithecus cf. Au. afarensis. Taxonomic revisions 

Australopithecus anamensis (Leakey et al. 1995). Current conventional taxonomic 

allocation Au. anamensis. Informal taxonomic category Archaic hominin. Significance 

One of the paratypes of Au. anamensis. Location of original National Museums of 

Kenya, Nairobi, Kenya. 

 

KNM-ER 24148<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ In situ. 

Date of discovery 1988. Finder Sieving crew. Unit N/A. Horizon “fluvial channel 

deposit” (Coffing et al. 1994). Bed/member N/A. Formation Koobi Fora Formation. 

Group N/A. Nearest overlying dated horizon Moiti Tuff. Nearest underlying dated 

horizon Karsa Basalt. Geological age c.3.95 Ma. Developmental age Adult. Presumed sex 

Unknown. Brief anatomical description The crown of a left dm2. Damage, wear and 

chemical erosion have removed some details of the occlusal morphology. Announcement 

Coffing et al. 1994 (as “Australopithecus cf. A. afarensis”), but Leakey et al. 1995 

includes this specimen as a paratype of Australopithecus anamensis. Initial description 

Coffing et al. 1994. Photographs/line drawings and metrical data Coffing et al. 1994, 

Leakey et al. 1995, Ward et al. 1999b. Detailed anatomical description Coffing et al. 

1994. Initial taxonomic allocation Australopithecus cf. Au. afarensis. Taxonomic 

revisions Australopithecus anamensis (Leakey et al. 1995). Current conventional 

taxonomic allocation Au. anamensis. Informal taxonomic category Archaic hominin. 

Significance One of the paratypes of Au. anamensis. Location of original National 

Museums of Kenya, Nairobi, Kenya. 

 

KNM-ER 30200<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ Surface. 

Date of discovery 1995. Finder Kamoya Kimeu. Unit N/A. Horizon N/A. Bed/member 

N/A. Formation Koobi Fora Formation. Group N/A. Nearest overlying dated horizon 

Moiti Tuff. Nearest underlying dated horizon Karsa Basalt. Geological age c.3.95 Ma. 

Developmental age Adult. Presumed sex Unknown. Brief anatomical description Left 

maxilla with M
1-3

. Announcement Leakey et al. 1995. Initial description Leakey et al. 

1995. Photographs/line drawings and metrical data N/A. Detailed anatomical description 

N/A. Initial taxonomic allocation Australopithecus anamensis. Taxonomic revisions 

None. Current conventional taxonomic allocation Au. anamensis. Informal taxonomic 

category Archaic hominin. Significance One of the paratypes of Au. anamensis. Location 

of original National Museums of Kenya, Nairobi, Kenya. 

 

KNM-ER 30202<ms> Site Allia Bay. Locality Allia Bay 261-1. Surface/in situ Surface. 

Date of discovery 1995. Finder Alan Walker. Unit N/A. Horizon N/A. Bed/member N/A. 

Formation Koobi Fora Formation. Group N/A. Nearest overlying dated horizon Moiti 
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Tuff. Nearest underlying dated horizon Karsa Basalt. Geological age c.3.95 Ma. 

Developmental age Adult. Presumed sex Unknown. Brief anatomical description Right 

I
1
. Announcement Leakey et al. 1995. Initial description Leakey et al. 1995. 

Photographs/line drawings and metrical data N/A. Detailed anatomical description N/A. 

Initial taxonomic allocation Australopithecus anamensis. Taxonomic revisions None. 

Current conventional taxonomic allocation Au. anamensis. Informal taxonomic category 

Archaic hominin. Significance One of the paratypes of Au. anamensis. Location of 

original National Museums of Kenya, Nairobi, Kenya. 

 

KNM-KP 29283<ms> Site Kanapoi. Locality N/A. Surface/in situ Surface. Date of 

discovery 1994. Finder Wambua Mangao. Unit N/A. Horizon N/A. Bed/member N/A. 

Formation Kanapoi Formation. Group N/A. Nearest overlying dated horizon Upper 

pumiceous tuff. Nearest underlying dated horizon Lower pumiceous tuff. Geological age 

c.4.15 Ma. Developmental age Adult. Presumed sex Unknown. Brief anatomical 

description Two sides of a maxilla plus an associated left I2. The right maxillary fragment 

contains the I
1
, and the C-M

2
. The left side preserves the C-M

3
. Announcement Leakey et 

al. 1995. Initial description Leakey et al. 1995. Photographs/line drawings and metrical 

data Leakey et al. 1995, Ward et al. 1999b. Detailed anatomical description N/A. Initial 

taxonomic allocation Australopithecus anamensis. Taxonomic revisions None. Current 

conventional taxonomic allocation Au. anamensis. Informal taxonomic category Archaic 

hominin. Significance One of the paratypes of Au. anamensis; the distinctive morphology 

of this maxilla was one of the reasons for creating a new species. Location of original 

National Museums of Kenya, Nairobi, Kenya. 

 

KNM-KP 29286<ms> Site Kanapoi. Locality N/A. Surface/in situ Surface. Date of 

discovery 1994. Finder Peter Nzube. Unit N/A. Horizon N/A. Bed/member N/A. 

Formation Kanapoi Formation. Group N/A. Nearest overlying dated horizon Upper 

pumiceous tuff. Nearest underlying dated horizon Lower pumiceous tuff. Geological age 

c.4.15 Ma. Developmental age Adult. Presumed sex Unknown. Brief anatomical 

description Associated mandibular dentition (minus the right I1), together with fragments 

of the mandibular corpus. Announcement Leakey et al. 1995. Initial description Leakey 

et al. 1995. Photographs/line drawings and metrical data Leakey et al. 1995, Ward et al. 

1999b. Detailed anatomical description N/A. Initial taxonomic allocation 

Australopithecus anamensis. Taxonomic revisions None. Current conventional 

taxonomic allocation Au. anamensis. Informal taxonomic category Archaic hominin. 

Significance One of the paratypes of Au. anamensis. Location of original National 

Museums of Kenya, Nairobi, Kenya. 

 

KP1<ms> Acronym for Kathu Pan 1. (which see) (3/13/13) Paleoanthropology: Sites – 

Africa, southern. 

 

labial<ms> (L. labium=lip) Refers to the lips. It is used to describe the outer, or lateral, 

aspect of the canine and the incisors because the lateral aspect of these teeth faces the 

lips. The equivalent term for the premolars and molars is buccal, because the lateral 

aspect of these teeth faces the cheek, not the lips. The measurement of the breadth of a 

canine or incisor tooth that is taken at right angles to its long, or mesiodistal, axis is 
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referred to as its labiolingual breadth (i.e., the measurement runs from the outer, labial, 

aspect of the tooth crown, to the inner, tongue-side, or lingual aspect of the crown). 

(2/18/13) Anatomy: Regional – Teeth, macrostructure. 

 

Laboratoire d’Anthropologie<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) 

History: Biographies. 

 

LABT<ms> Abbreviation for the Ladina Basaltic Tuff that is exposed in the middle of 

the Asa Koma Member of the Adu-Asa Formation. (2/26/13) Paleoanthropology: Sites – 

Africa, Horn of. 

 

LB20, LB21 and LB22<ms> Three wrist bones, a right capitate (LB20), and left (LB21) 

and right (LB22) partial hamates. They were excavated in 2004, but were only 

recognized as hominin in 2009. All were recovered at a depth of 5.15-4.95 m in Sector 

XI; spatially they are 1 m above and 1 m south of LB1. LB6 comes from the same 

"stratigraphic unit" at the new wrist bones, and as LB20 is too small to be the antimere of 

LB1 it is likely they belong to the same individual as LB6. (4/3/13) Paleoanthropology: 

Sites – South East Asia. 

 

lever arm<ms> See effective mechanical advantage. (2/17/13) Behavior: Locomotion 

and posture - terms. 

 

mesocephaly<ms> (Gk. mesos = middle and kephalos =  head) Anders Retzius devised 

the cephalic index, the ratio of maximum length to maximum width, to capture the shape 

of the modern human cranium. Relatively long crania were referred to as dolicocephalic, 

and relatively broad ones as brachycephalic. Pierre Paul Broca modified Retzius’ scheme 

by defining a third category he called mesocephalic. Crania with a cephalic index greater 

than 80 were said to manifest brachycephaly, those with a cephalic index less than 75 

dolichocephaly, and those with a cephalic index between 75-80 were referred to as 

manifesting mesocephaly. It is an outmoded term. See also Broca, Pierre Paul (1824-

1880); cephalic index. (2/17/13) Morphometry: Methods. 

 

moment arm<ms> See effective mechanical advantage. (2/17/13) Behavior: 

Locomotion and posture - terms. 

 

Musée Broca<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) History: 

Biographies. 

 

obstetric (or obstetrical) dilemma<ms> In the 1950s (e.g., Krogman 1951) it was 

pointed out that the simultaneous selection for encephalization and bipedal locomotion 

within the hominin clade results in a functional dilemma. This is because the increase in 

the size of neonatal heads and bodies associated with encephalization required an 

adequate birth canal. Obligate bipedalism, on the other hand, has long been assumed to 

require a narrow birth canal. This is because during walking and running, while the 

contralateral leg moves forward during the swing phase of the walking or running cycle, 

the abductor muscles of the hip joint on the supporting side have to do work to support 
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the opposite side of the body and to prevent the pelvis tilting down on that side. As the 

hypothesis goes, the further from the midline the acetabulae of the hip joints are (i.e., the 

wider the birth canal) the poorer the mechanical advantage of the abductors and the 

greater the amount of energy expended to stabilize the pelvis. Thus, encephalization and 

bipedalism exert directly opposing selection pressures on the width of the birth canal, 

hence the term “obstetrical dilemma.” Among the consequences of the obstetrical 

dilemma are (1) difficult and dangerous childbirth due to the tight fit of the fetal head 

within the birth canal (Rosenberg and Trevathan 2002); (2) the birth of relatively 

underdeveloped, vulnerable, and helpless (or “secondarily altricial”) neonates, born early 

(Portmann 1969) enough to negotiate the narrow birth canal, and (3) compromised or 

sub-optimal female locomotion, since selection has favored a pattern of pelvic sexual 

dimorphism in modern humans pelvis that helps to accommodate the need for an 

absolutely wider birth canal in females. The obstetrical dilemma, which ties together 

many phenomena in hominin evolution, invites several assumptions but not all of them 

have stood up to scrutiny. For example, one assumption is that selection for energetically 

efficient bipedal locomotion places an upper limit on the size of the birth canal and that 

modern humans are at that limit now. However, there is currently no strong evidence to 

support the notion that the locomotion of modern human women is compromised, or that 

wider pelves and bigger birth canals are inconsistent with energetically economical 

bipedal walking or running. There is also no good comparative evidence that modern 

human gestation length is truncated or that maternal investment in modern humans is 

diminished (another prediction of an “early” birth). Indeed, the life history implications 

of the obstetrical dilemma are downplayed in some of the current literature (Trevathan 

2010). Other causes for birth timing that do not invoke a pelvic constraint have been 

proposed, including limits on the mother’s energetic output (e.g., the metabolic crossover 

hypothesis [Ellison 2001], and the energetics, gestation and growth [EGG] hypothesis 

[Dunsworth et al. 2012]). However, further analyses are needed before discarding the 

notion of an obstetric dilemma. See also birth mechanism, walking cycle, (11/18/12) 

Paleoanthropology: Models and hypotheses. 

 

Osborn dental nomenclature<ms> The system and the terminology used for the main 

and accessory cusps of postcanine teeth. Although some refer to the Osborn 

nomenclature as the Cope-Osborn nomenclature, Biggerstaff (1968) makes a sound case 

that Henry Fairfield Osborn alone should be given the credit. The system and the 

nomenclature were set out by Osborn in three papers (Osborn 1888a, 1888b, 1892). See 

cusp nomenclature. (2/21/13) Anatomy: Teeth - Terms. 

 

physical activity level<ms> See total energy expenditure. (2/17/13) Behavior: 

Locomotion and posture - terms. 

  

Quaternary Geology Laboratory<ms> See Geological Research and Development 

Center. (2/28/13) History: Institutions. 

 

respiratory quotient<ms> See cost of locomotion. (2/17/13) Behavior: Locomotion and 

posture - terms. 
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RET<ms> Acronym for relative enamel thickness. See enamel thickness, relative. 

(4/3/13) Anatomy: Teeth - Terms. 

 

Retzuis, Anders<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) History: 

Biographies. 

 

Revue d’Anthropologie<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) History: 

Biographies. 

 

Sa 7600<ms> This left M1, which was initially assigned to Homo erectus (Aimi 1978), 

more likely belongs to Pongo or to a Pongo-like hominoid (Kaifu et al. 2001). (2/28/13) 

Paleoanthropology: Sites – Southern Africa. 

 

Sagantole Formation<ms> (etym. The name of a prominent local drainage) General 

description A formation of sedimentary rocks that outcrops along the northeastern slopes 

and drainages of the Central Awash Complex. The Sagantole Formation has been divided 

into seven members. From oldest to youngest these are the Kuseralee, Gawto, Haradaso, 

Aramis, Beidareem, Adgantole, and Belohdelie Members (Renne et al. 1999). The 

lowest, the Kuseralee Member, was previously interpreted to be the youngest 

stratigraphic unit of the Adu-Asa Formation (Kalb et al. 1982) that was recognized at the 

western margin of the rift. Primates are rare in the Kuseralee Member. The Gawto 

Member comprises four basalt lava flows and a basaltic agglomerate; it is not 

conspicuously fossiliferous. The Haradaso Member contains mainly aquatic fossils in its 

upper part. The terrestrial fauna in the lower coarse sands include colobine monkeys and 

carnivores, but no hominins. The Aramis Member is fossiliferous between the Gàala Tuff 

Complex at its base and the Daam Aatu Basaltic Tuff, and it is in that interval that the 

remains of Ardipithecus ramidus were located at Aramis. The Aramis Member is 

dominated by alluvial and fluvial sediments deposited in overbank or flood-plain 

environments. The Beidareem Member is mostly lacustrine, as is the Adgantole Member, 

but two collection areas in the latter, Aramis and Asa Issie, have yielded remains 

assigned to Australopithecus anamensis. The Belohdelie Member extends from the 

Moiti Tuff (aka VT-1) to the base of the Cindery Tuff. Evidence from both the fauna and 

sedimentology suggest that the Belohdelie Member represents facies that were 

predominantly lacustrine; swamp and lake margin environments were also sampled. Sites 

where the formation is exposed e.g., Aramis, Asa Issie, Belohdelie. Geological age 

Layers of tephra enable correlation across fault lines and suggest that the Sagantole 

Formation spans the period between 5.6 and 3.9 Ma. Most significant hominin specimens 

recovered from the formation The Sagantole Formation is best known for the remains of 

Ar. ramidus (e.g., ARA-VP-1/500, 6/1 and 6/500), Au. anamensis (e.g., ARA-VP-2/334, 

14/1 and 5/154) and Australopithecus afarensis (BEL-VP-1/1). Key references: 

Geology, dating, and paleoenvironment WoldeGabriel et al. 1994, 2009, Renne et al. 

1999, White et al. 2006b; Hominins Clark et al. 1984, Asfaw 1987, White et al. 1994, 

2006, 2009, Kimbel et al. 2004; Archeology N/A. 

 

SE 255<ms> Site Sterkfontein. Locality Extension site. Surface/in situ In situ. Date of 

discovery April, 11
th

, 1957. Finder John Robinson. Unit N/A. Horizon N/A. Bed/member 
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Member 5. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. 

Nearest underlying dated horizon N/A. Geological age c. 1.9-1.4 Ma. Developmental age 

Juvenile. Presumed sex unknown. Brief anatomical description Fragment of the right side 

of juvenile maxilla, with the worn and crushed crown of the dm
1
,
 
the worn crown of the

 

dm
2
, and the unerupted crown of the M

1
. Announcement N/A. Initial description 

Robinson 1962. Photographs/line drawings and metrical data Robinson 1962 (p. 102). 

Detailed anatomical description N/A. Initial taxonomic allocation Australopithecus. 

Taxonomic revisions None. Current conventional taxonomic allocation Au. africanus. 

Informal taxonomic category Archaic hominin. Significance One of the few hominins to 

be recovered from the Sterkfontein ‘Extension Site’. Location of original Ditsong 

National Museum of Natural History (formerly the Transvaal Museum), Northern 

Flagship Institution, Pretoria, South Africa. (3/4/13) Paleoanthropology: Sites – Africa, 

Southern. 

 

Serres, Antoine Étienne Reynaud Augustin<ms> See Broca, Pierre Paul (1824-1880). 

(2/17/13) History: Biographies. 

 

SHM<ms> Acronym for the Sidi Hakoma Member of the Hadar Formation. (2/26/13) 

Paleoanthropology: Sites – Africa, Horn of. 

 

SHT<ms> Acronym for the Sidi Hakoma Tuff, which marks the lower boundary of the 

Sidi Hakoma Member of the Hadar Formation. (2/26/13) Paleoanthropology: Sites – 

Africa, Horn of. 

 

Société d’Anthropologie de Paris<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) 

History: Biographies. 

 

Société de Biologie<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) History: 

Biographies. 

  

Society of Anthropology of Paris<ms> See Broca, Pierre Paul (1824-1880).  (2/17/13) 

History: Biographies. 

 

Sts 6<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery April, 18
th

, 1947. Finder Robert Broom and John Robinson. Unit N/A. 

Horizon N/A. Bed/member Member 4B. Formation Sterkfontein Formation. Nearest 

overlying dated horizon N/A. Nearest underlying dated horizon N/A. Geological age 

Previously 3.0–2.6 Ma, but U-Pb dating suggests an age of c.2.6–2.0 Ma (Pickering and 

Kramers 2010) and Herries and Shaw (2011) claim it is between 2.6 and 2.2 Ma 

according to a combination of U-Pb, ESR and magnetostratigraphy. Developmental age 

Adult. Presumed sex Unknown. Brief anatomical description Fragment of an M1 crown 

and
 
the worn, but otherwise well-preserved, crown of an M2. Announcement N/A. Initial 

description Robinson 1956. Photographs/line drawings and metrical data Robinson 1956 

(p. 110, Fig. 32). Detailed anatomical description N/A. Initial taxonomic allocation 

Plesianthropus tranvaalensis. Taxonomic revisions Australopithecus africanus 

(Robinson 1954). Current conventional taxonomic allocation Au. africanus. Informal 
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taxonomic category Archaic hominin. Significance The location of these dental 

fragments suggests they may belong to the same individual as Sts 5. Location of original 

Ditsong National Museum of Natural History (formerly the Transvaal Museum), 

Northern Flagship Institution, Pretoria, South Africa. (3/1/13) Paleoanthropology: Sites – 

Africa, Southern. 

 

Sts 7<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery June, 24
th

, 1947. Finder Robert Broom and John Robinson. Unit N/A. Horizon 

N/A. Bed/member Member 4B. Formation Sterkfontein Formation. Nearest overlying 

dated horizon N/A. Nearest underlying dated horizon N/A. Geological age Previously 

3.0–2.6 Ma, but U-Pb dating suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 

2010) and Herries and Shaw (2011) claim it is between 2.6 and 2.2 Ma according to a 

combination of U-Pb, ESR and magnetostratigraphy. Developmental age Adult. 

Presumed sex ? Male. Brief anatomical description A poorly-preserved associated 

skeleton, that includes a crushed mandible, parts of the right scapula and the proximal 

end of the humerus. The conjoined scapula fragments and the head, tuberosities and the 

bicipital groove of the humerus are the only regions in good condition. Announcement 

Broom and Robinson 1947. Initial description Broom et al. 1950. Photographs/line 

drawings and metrical data Dentition: Robinson 1956 (pp. 110 and 114); Shoulder girdle: 

Robinson 1972 (pp. 173-183, Figs. 88-9), Vrba 1979 (Figs. 1-4), Larson 2007; Humerus: 

Vrba 1979 (Fig. 5), Robinson 1972 (pp. 183-188, Fig. 91). Detailed anatomical 

description Robinson 1972 (pp. 173-188). Initial taxonomic allocation Plesianthropus 

tranvaalensis. Taxonomic revisions Australopithecus africanus (Robinson 1954). 

Current conventional taxonomic allocation Au. africanus. Informal taxonomic category 

Archaic hominin. Significance The location of these fragments suggests they may belong 

to the same individual as Sts 5. Location of original Ditsong National Museum of 

Natural History (formerly the Transvaal Museum), Northern Flagship Institution, 

Pretoria, South Africa. (3/1/13) Paleoanthropology: Sites – Africa, Southern. 

 

Sts 12<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery July, 10
th

, 1947. Finder Robert Broom and John Robinson. Unit N/A. Horizon 

N/A. Bed/member Member 4B. Formation Sterkfontein Formation. Nearest overlying 

dated horizon N/A. Nearest underlying dated horizon N/A. Geological age Previously 

3.0–2.6 Ma, but U-Pb dating suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 

2010) and Herries and Shaw (2011) claim it is between 2.6 and 2.2 Ma according to a 

combination of U-Pb, ESR and magnetostratigraphy. Developmental age Adult. 

Presumed sex Unknown. Brief anatomical description A poorly-preserved maxilla that 

contains the crowns of the left P
3
-
 
M

3 
and the right P

4
, M

1 
and M

2
. Announcement N/A. 

Initial description N/A. Photographs/line drawings and metrical data Robinson 1956 (p. 

88). Detailed anatomical description N/A. Initial taxonomic allocation Plesianthropus 

tranvaalensis. Taxonomic revisions Australopithecus africanus (Robinson 1954). 

Current conventional taxonomic allocation Au. africanus. Informal taxonomic category 

Archaic hominin. Significance One of the few associated upper dentitions. Location of 

original Ditsong National Museum of Natural History (formerly the Transvaal 

Museum), Northern Flagship Institution, Pretoria, South Africa. (3/1/13) 

Paleoanthropology: Sites – Africa, Southern. 
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Sts 17<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery September, 26
th

, 1947. Finder Robert Broom and John Robinson. Unit N/A. 

Horizon N/A. Bed/member Member 4B. Formation Sterkfontein Formation. Nearest 

overlying dated horizon N/A. Nearest underlying dated horizon N/A. Geological age 

Previously 3.0–2.6 Ma, but U-Pb dating suggests an age of c.2.6–2.0 Ma (Pickering and 

Kramers 2010) and Herries and Shaw (2011) claim it is between 2.6 and 2.2 Ma 

according to a combination of U-Pb, ESR and magnetostratigraphy. Developmental age 

Adult. Presumed sex ?Female. Brief anatomical description Fragmentary cranium that 

includes the parts of the left side of the vault, face and palate. The undeformed palate 

includes the tooth crowns of the left P
3 
and

 
P

4
 and most of the left M

1 
crown, plus on the 

right side the crowns of the P
4
, M

1
 and M

2 
and the lingual part of the crown of the right 

M
3
. Announcement Gregory and Hellman 1939. Initial description Broom and Schepers 

1946. Photographs/line drawings and metrical data Broom and Schepers 1946. Detailed 

anatomical description N/A. Initial taxonomic allocation Plesianthropus tranvaalensis. 

Taxonomic revisions Australopithecus africanus (Robinson 1954). Current conventional 

taxonomic allocation Au. africanus. Informal taxonomic category Archaic hominin. 

Significance One of the first hominin specimens to be recovered from Sterkfontein. 

Location of original Ditsong National Museum of Natural History (formerly the 

Transvaal Museum), Northern Flagship Institution, Pretoria, South Africa. (2/26/13) 

Paleoanthropology: Sites – Africa, Southern. 

 

Sts 18<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery September, 26
th

, 1947. Finder Robert Broom and John Robinson. Unit N/A. 

Horizon N/A. Bed/member Member 4B. Formation Sterkfontein Formation. Nearest 

overlying dated horizon N/A. Nearest underlying dated horizon N/A. Geological age 

Previously 3.0–2.6 Ma, but U-Pb dating suggests an age of c.2.6–2.0 Ma (Pickering and 

Kramers 2010) and Herries and Shaw (2011) claim it is between 2.6 and 2.2 Ma 

according to a combination of U-Pb, ESR and magnetostratigraphy. Developmental age 

Adult. Presumed sex Unknown. Brief anatomical description The corpus of this juvenile 

mandible is crushed and preserves no useful morphology, but the crowns of the right dm1-

2, M1 and M2, and of the left dm2 and M1 are present. Of these, the crown of the right dm2 

and both M1 crowns are well-preserved. Announcement N/A. Initial description N/A. 

Photographs/line drawings and metrical data Robinson 1956 (pp. 104 and 141). Detailed 

anatomical description N/A. Initial taxonomic allocation Plesianthropus tranvaalensis. 

Taxonomic revisions Australopithecus africanus (Robinson 1954). Current conventional 

taxonomic allocation Au. africanus. Informal taxonomic category Archaic hominin. 

Significance Preserves important diagnostic deciduous dental morphology. Location of 

original Ditsong National Museum of Natural History (formerly the Transvaal 

Museum), Northern Flagship Institution, Pretoria, South Africa. (2/26/13) 

Paleoanthropology: Sites – Africa, Southern. 

 

Sts 24<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery March, 11
th

, 1948. Finder Robert Broom and John Robinson. Unit N/A. 

Horizon N/A. Bed/member Member 4B. Formation Sterkfontein Formation. Nearest 

overlying dated horizon N/A. Nearest underlying dated horizon N/A. Geological age 
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Previously 3.0–2.6 Ma, but U-Pb dating suggests an age of c.2.6–2.0 Ma (Pickering and 

Kramers 2010) and Herries and Shaw (2011) claim it is between 2.6 and 2.2 Ma 

according to a combination of U-Pb, ESR and magnetostratigraphy. Developmental age 

Adult. Presumed sex Unknown. Brief anatomical description A juvenile mandible 

embedded in breccia. The mandibular corpus preserves no useful morphology, but some 

tooth crowns are preserved. They include the right di1, dc, dm1-2 and M1 plus the germs of 

I1-2 and P3, and the left di1-2, dc, and dm1, plus the germs of I1 and P3-4. Of these, the right 

dm1-2 and M1 crowns and all the germs are well-preserved. Announcement N/A. Initial 

description N/A. Photographs/line drawings and metrical data Broom et al. 1950 (Fig. 

18), Robinson 1956 (pp. 135-6 and 141). Detailed anatomical description Robinson 1956, 

Grine 1981. Initial taxonomic allocation Plesianthropus tranvaalensis. Taxonomic 

revisions Australopithecus africanus (Robinson 1954). Current conventional taxonomic 

allocation Au. africanus. Informal taxonomic category Archaic hominin. Significance 

Grine (1981) makes a compelling case that the Sts 24 mandible belongs to the same 

individual as the right (Sts 69) and left sides (Sts 70) of a juvenile maxilla. In which case 

it is the second face, after Taung 1, of a juvenile Au. africanus individual. Location of 

original Ditsong National Museum of Natural History (formerly the Transvaal 

Museum), Northern Flagship Institution, Pretoria, South Africa. (2/26/13) 

Paleoanthropology: Sites – Africa, Southern. 

 

Sts 24, 69/70<ms> Grine (1981) makes a compelling case that the Sts 24 mandible 

belongs to the same individual as the right (Sts 69) and left sides (Sts 70) of a juvenile 

maxilla. In which case it is the second face, after Taung 1, of a juvenile Australopithecus 

africanus individual. See Sts 24, Sts 69/70. (2/26/13) Paleoanthropology: Sites – Africa, 

Southern. 

 

Sts 34<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery June, 29
th

, 1948. Finders Robert Broom and John Robinson. Unit N/A. 

Horizon N/A. Bed/member Member 4B. Formation Sterkfontein Formation. Nearest 

overlying dated horizon N/A. Nearest underlying dated horizon N/A. Geological age 

Previously 3.0–2.6 Ma, but U-Pb dating suggests an age of c.2.6–2.0 Ma (Pickering and 

Kramers 2010) and Herries and Shaw (2011) claim it is between 2.6 and 2.2 Ma 

according to a combination of U-Pb, ESR and magnetostratigraphy. Developmental age 

Adult. Presumed sex Unknown. Brief anatomical description Distal end of a right femur. 

Announcement Broom and Robinson 1949. Initial description Broom and Robinson 

1949. Photographs/line drawings and metrical data Robinson 1972 (pp. 131-140 and Figs. 

75, 76-8). Detailed anatomical description N/A. Initial taxonomic allocation 

Plesianthropus tranvaalensis. Taxonomic revisions Australopithecus africanus 

(Robinson 1954). Current conventional taxonomic allocation Au. africanus. Informal 

taxonomic category Archaic hominin. Significance Among the first specimens to provide 

evidence about the morphology of the knee of Au. africanus. Location of original 

Ditsong National Museum of Natural History (formerly the Transvaal Museum), 

Northern Flagship Institution, Pretoria, South Africa. (2/26/13) Paleoanthropology: Sites 

– Africa, Southern. 
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Sts 36<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery August 1948. Finders Robert Broom and John Robinson. Unit N/A. Horizon 

N/A. Bed/member Member 4B. Formation Sterkfontein Formation. Nearest overlying 

dated horizon N/A. Nearest underlying dated horizon N/A. Geological age Previously 

3.0–2.6 Ma, but U-Pb dating suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 

2010) and Herries and Shaw (2011) claim it is between 2.6 and 2.2 Ma according to a 

combination of U-Pb, ESR and magnetostratigraphy. Developmental age Adult. 

Presumed sex Unknown. Brief anatomical description This mandible is distorted and 

broken into three pieces. The preserved teeth are the left I1, C-M3 and the right M2 and 

M3. The tooth crowns are worn but some are in reasonable condition. Announcement 

Broom and Robinson 1949. Initial description Broom and Robinson 1949. 

Photographs/line drawings and metrical data Robinson 1952, 1956. Detailed anatomical 

description N/A. Initial taxonomic allocation Plesianthropus tranvaalensis. Taxonomic 

revisions Australopithecus africanus (Robinson 1954). Current conventional taxonomic 

allocation Au. africanus. Informal taxonomic category Archaic hominin. Significance 

The mandibular body has little useful information, but the teeth are associated and 

provide useful data about relative mandibular tooth size. Location of original Ditsong 

National Museum of Natural History (formerly the Transvaal Museum), Northern 

Flagship Institution, Pretoria, South Africa. (2/26/13) Paleoanthropology: Sites – Africa, 

Southern. 

 

Sts 53<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery 1949. Finder John Robinson. Unit N/A. Horizon N/A. Bed/member Member 

4B. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. Nearest 

underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb dating 

suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and Shaw 

(2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, ESR and 

magnetostratigraphy. Developmental age Adult. Presumed sex Unknown. Brief 

anatomical description Palate that, while broken and cracked, preserves its original shape. 

The alveoli, mostly empty, of most of the anterior dentition are preserved, as are the roots 

of both P
3
s. The crowns and roots of the P

4
s and of all of the molars are preserved. The 

only damage to the teeth is to the labial half of the right P
4 
crown and to the buccal edge 

of the crown of the left P
4
. Announcement N/A. Initial description N/A. Photographs/line 

drawings and metrical data Robinson 1956 (pp. 58, 84, 88, and 94 [N.B., Fig. 28d is 

mislabeled – this tooth should be labeled ‘Sts 53’]). Detailed anatomical description N/A. 

Initial taxonomic allocation Australopithecus prometheus. Taxonomic revisions 

Australopithecus africanus (Robinson 1954). Current conventional taxonomic allocation 

Au. africanus. Informal taxonomic category Archaic hominin. Significance An 

undistorted palate with a generally well-preserved postcanine dentition. Location of 

original Ditsong National Museum of Natural History (formerly the Transvaal 

Museum), Northern Flagship Institution, Pretoria, South Africa. (2/26/13) 

Paleoanthropology: Sites – Africa, Southern. 

 

Sts 60<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery Prior to August, 8
th

, 1936. Finder Robert Broom. Unit N/A. Horizon N/A. 

Bed/member Member 4. Formation Sterkfontein Formation. Group N/A. Nearest 
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overlying dated horizon N/A. Nearest underlying dated horizon N/A. Geological age 

c.2.6–3.0 Ma. Developmental age Young adult. Presumed sex Male. Brief anatomical 

description Much of the left side of this natural endocast is complete, but it lacks the 

occipital and temporal poles and part of the cerebellar hemisphere. On the right side the 

frontal and the adjacent parietal lobe are preserved. Endocranial volume 428 cc 

(Holloway 1973, 1975), but Holloway et al. (2004) suggest that the volume “should be 

more on the order of 400 ml.” (ibid, p. 77). Announcement Broom 1936a. Initial 

description Broom 1936a. Photographs/line drawings and metrical data Broom and 

Schepers 1946 (Figs. 1, 4, 7, 11, 14, 16A, 18, 19-23, 24A, Tables 1 and 2, Plates 1A, 2A 

and 3A). Detailed anatomical description Broom and Schepers 1946, Holloway et al. 

2004, pp. 74-5. Initial taxonomic allocation Plesianthropus tranvaalensis. Taxonomic 

revisions Australopithecus africanus (Robinson 1954). Current conventional taxonomic 

allocation Australopithecus africanus. Informal taxonomic category Archaic hominin. 

Significance In his initial description of the recovery of the cranial fossil evidence that 

came to be accessioned as TM 1511, the first item Broom refers to is a “brain cast of 

what appeared to be a large anthropoid” that he describes as being “perfect in its anterior 

two thirds” (Broom 1936a, p. 487). This brain cast is described in detail in Broom and 

Schepers (1946), where it is referred to as “Plesianthropus transvaalensis cast type 1, (or 

Cast No. 1)” (ibid, p. 167). For one reason, or another, it was later given its own 

accession number, ‘Sts 60’. Location of original Ditsong National Museum of Natural 

History (formerly the Transvaal Museum), Northern Flagship Institution, Pretoria, 

South Africa.  

 

Sts 65<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery 1949. Finder John Robinson. Unit N/A. Horizon N/A. Bed/member Member 

4B. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. Nearest 

underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb dating 

suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and Shaw 

(2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, ESR and 

magnetostratigraphy. Developmental age Adult. Presumed sex Unknown. Brief 

anatomical description Right pelvic bone that preserves a substantial part of the ilium and 

most of the superior pubic ramus. Announcement Broom and Robinson 1950. Initial 

description Broom and Robinson 1950. Photographs/line drawings and metrical data 

Robinson 1972 (pp. 26-32, 39-40, Figs. 20, 24 and 32). Detailed anatomical description 

N/A. Initial taxonomic allocation Plesianthropus tranvaalensis. Taxonomic revisions 

Australopithecus africanus (Robinson 1954). Current conventional taxonomic allocation 

Au. africanus. Informal taxonomic category Archaic hominin. Significance One of the 

few pelvic bones of Au. africanus. Location of original Ditsong National Museum of 

Natural History (formerly the Transvaal Museum), Northern Flagship Institution, 

Pretoria, South Africa. (3/2/13) Paleoanthropology: Sites – Africa, Southern. 

 

Sts 69/70<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery 1949. Finder John Robinson. Unit N/A. Horizon N/A. Bed/member Member 

4B. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. Nearest 

underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb dating 

suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and Shaw 



 31 

(2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, ESR and 

magnetostratigraphy. Developmental age Adult. Presumed sex Unknown. Brief 

anatomical description The right (Sts 69) and left (Sts 70) sides of a maxilla. Both sides, 

which were each originally in three pieces, have been reconstructed (see Grine 1981 for 

details). The teeth preserved in Sts 69 are the crowns of the right dm
1
, dm

2 
and M

1
; the 

germs of the C, P
3
, P

4 
and M

1 
are exposed to different degrees. The teeth preserved in Sts 

70 are the damaged left dc, dm
1 
and dm

2
; the germs of the permanent dentition associated 

with Sts 70 include those of all four incisors, plus the germs of the the left P
3 
and P

4
. 

Announcement N/A. Initial description N/A. Photographs/line drawings and metrical data 

Grine 1981 (Figs. 1-7 and 14). Detailed anatomical description Grine 1981. Initial 

taxonomic allocation Australopithecus africanus. Taxonomic revisions None. Current 

conventional taxonomic allocation Au. africanus. Informal taxonomic category Archaic 

hominin. Significance These two specimens, plus the Sts 24 mandible, comprise the 

remarkably complete face of a juvenile individual. Location of original Ditsong National 

Museum of Natural History (formerly the Transvaal Museum), Northern Flagship 

Institution, Pretoria, South Africa. (3/2/13) Paleoanthropology: Sites – Africa, Southern. 

 

STD-VP-2/61<ms> Site Saitune Dora. Locality Saitune Dora VP Locality 2. Surface/in 

situ Surface. Date of discovery November, 18
th

 1998. Finder Humed Mohammed. Unit 

N/A. Horizon N/A. Bed/member Asa Koma Member. Formation Adu-Asa Formation. 

Group N/A. Nearest overlying dated horizon Rawa Member. Nearest underlying dated 

horizon Bakella Basaltic Tuff. Geological age c.5.8–5.5 Ma. Developmental age Adult. 

Presumed sex Unknown. Brief anatomical description Right lower canine. 

Announcement Haile-Selassie 2001. Initial description Haile-Selassie et al. 2009. 

Photographs/line drawings and metrical data Haile-Selassie et al. 2009, plate 7.6. 

Detailed anatomical description Haile-Selassie et al. 2009. Initial taxonomic allocation 

Ardipithecus kadabba. Taxonomic revisions None. Current conventional taxonomic 

allocation Ar. kadabba. Informal taxonomic category Possible primitive hominin. 

Significance Part of the, initially, relatively small hypodigm of Ar. kadabba. Location of 

original National Museum of Ethiopia, Addis Ababa, Ethiopia. 

 

STD-VP-2/62<ms> Site Saitune Dora. Locality Saitune Dora VP Locality 2. Surface/in 

situ Surface. Date of discovery November, 18
th

 1998. Finder Yohannes Haile-Selassie. 

Unit N/A. Horizon N/A. Bed/member Asa Koma Member. Formation Adu-Asa 

Formation. Group N/A. Nearest overlying dated horizon Rawa Member. Nearest 

underlying dated horizon Bakella Basaltic Tuff. Geological age c.5.8–5.5 Ma. 

Developmental age Adult. Presumed sex Unknown. Brief anatomical description Left 

M3. Announcement Haile-Selassie 2001. Initial description Haile-Selassie et al. 2009. 

Photographs/line drawings and metrical data Haile-Selassie et al. 2009, plate 7.7. 

Detailed anatomical description Haile-Selassie et al. 2009. Initial taxonomic allocation 

Ardipithecus kadabba. Taxonomic revisions None. Current conventional taxonomic 

allocation Ar. kadabba. Informal taxonomic category Possible primitive hominin. 

Significance Part of the, initially, relatively small hypodigm of Ar. kadabba. Location of 

original National Museum of Ethiopia, Addis Ababa, Ethiopia. 
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STD-VP-2/63<ms> Site Saitune Dora. Locality Saitune Dora VP Locality 2. Surface/in 

situ Surface. Date of discovery December, 20
th

 1998 (1999 in Haile-Selassie 2001). 

Finder Sieving crew. Unit N/A. Horizon “found in colluvium” Haile-Selassie et al. 2009, 

p. 184. Bed/member Asa Koma Member. Formation Adu-Asa Formation. Group N/A. 

Nearest overlying dated horizon Rawa Member. Nearest underlying dated horizon 

Bakella Basaltic Tuff. Geological age c.5.8–5.5 Ma. Developmental age Adult. Presumed 

sex Unknown. Brief anatomical description Left M
1
. Announcement Haile-Selassie 2001. 

Initial description Haile-Selassie et al. 2009. Photographs/line drawings and metrical data 

Haile-Selassie et al. 2009, plate 7.7. Detailed anatomical description Haile-Selassie et al. 

2009. Initial taxonomic allocation Ardipithecus kadabba. Taxonomic revisions None. 

Current conventional taxonomic allocation Ar. kadabba. Informal taxonomic category 

Possible primitive hominin. Significance Part of the, initially, relatively small hypodigm 

of Ar. kadabba. Location of original National Museum of Ethiopia, Addis Ababa, 

Ethiopia. 

 

STD-VP-2/893<ms> Site Saitune Dora. Locality Saitune Dora VP Locality 2. 

Surface/in situ Surface. Date of discovery December 1998. Finder Yohannes Haile-

Selassie. Unit N/A. Horizon N/A. Bed/member Asa Koma Member. Formation Adu-Asa 

Formation. Group N/A. Nearest overlying dated horizon Rawa Member. Nearest 

underlying dated horizon Bakella Basaltic Tuff. Geological age c.5.8–5.5 Ma. 

Developmental age Adult. Presumed sex Unknown. Brief anatomical description 

Fragments of the lateral end of a left clavicle. Announcement Haile-Selassie 2001. Initial 

description Haile-Selassie et al. 2009. Photographs/line drawings and metrical data Haile-

Selassie et al. 2009, plate 7.10. Detailed anatomical description Haile-Selassie et al. 2009. 

Initial taxonomic allocation Ardipithecus kadabba. Taxonomic revisions None. Current 

conventional taxonomic allocation Ar. kadabba. Informal taxonomic category Possible 

primitive hominin. Significance Part of the, initially, relatively small hypodigm of Ar. 

kadabba. Location of original National Museum of Ethiopia, Addis Ababa, Ethiopia. 

 

StW 8/41 <ms> (N.B., Tobias et al. 1977 use the prefix ‘StW/H’; Sanders 1998 uses the 

prefix ‘Stw-H’). Site Sterkfontein. Locality Unknown. Surface/in situ “Probably from 

Sterkfontein cave breccia” (Tobias et al. 1977, p. 131). Date of discovery It is not known 

when the StW 8 vertebrae were extracted from the breccia. They are listed among other 

“discoveries” made at Sterkfontein by Tobias (1973a, p. 38), but it is well-known that 

they were found in 1969 on a shelf in the café run by R.M. Cooper, who at that time was 

the owner of the Sterkfontein Caves (i.e., before they became the property of the 

University of the Witwatersrand). The StW 41 vertebrae were discovered by P.V. Tobias 

in 1975 in Dump 18. Finder See above. Unit N/A. Horizon N/A. Bed/member Member 4 

(presumed). Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. 

Nearest underlying dated horizon N/A. Geological age c. 2.6-2.8 Ma (Partridge, cited in 

Clark & Tobias 1995, p. 524; see also Berger & Tobias 1996, Sanders 1998). 

Developmental age Adult. Presumed sex Likely to be male (Sanders 1998). Brief 

anatomical description StW 8 consists of the eroded bodies of four lumbar vertebrae (L1 

to L4 according to Sanders 1998), plus parts of the pedicles and neural arches of the 

proximal three vertebrae (L1 to L3). StW 41 consists of two articulated vertebral bodies; 

these were initially considered T12 and L1 or T11 and T12 by Tobias et al. 1977, but 
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Sanders 1998 identifies them as T11 and T12 based on the presence of costovertebral 

facets. StW 8 and 41 are thought to represent the same individual (StW 8/41) “on the 

basis of concordance of size, shape, state or preservation, colouration and matching areas 

of damage (Tobias 1978, p. 385). Announcement Tobias 1973a. Initial description Tobias 

1973a. Photographs/line drawings and metrical data Sanders 1998. Detailed anatomical 

description Sanders 1998. Initial taxonomic allocation None. Taxonomic revisions None. 

Current conventional taxonomic allocation The presumption is that they belong to 

Australopithecus africanus. Informal taxonomic category Archaic hominin. Significance 

At the time of their recognition, these two specimens constituted one of the few examples 

of associated vertebrae among early hominins. Location of original Evolutionary 

Studies Institute, University of the Witwatersrand, Johannesburg, South Africa. Stw 

12/13/17<ms> See Stw 13. (3/13/13) Paleoanthropology: Sites – Africa, Southern. 

 

Stw 13<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ Q/30. Date of 

discovery October, 8
th

, 1971. Finder N/A. Unit N/A. Horizon N/A. Bed/member Member 

4B. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. Nearest 

underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb dating 

suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and Shaw 

(2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, ESR and 

magnetostratigraphy. Developmental age Adult. Presumed sex Unknown. Brief 

anatomical description Face, palate and the anterior part of the cranial vault. Parts are 

displaced and some are also distorted. The teeth, which are generally poorly-preserved, 

include the crowns of the right I
2 
and the left P

3
-M

2
. Announcement Tobias 1973. Initial 

description N/A. Photographs/line drawings and metrical data Lockwood and Tobias 

2002 (Figs. 1-3), Moggi-Cecchi et al. 2006 (Fig. 1). Detailed anatomical description 

Lockwood and Tobias 2002, Moggi-Cecchi et al. 2006. Initial taxonomic allocation 

Australopithecus africanus. Taxonomic revisions None. Current conventional taxonomic 

allocation Au. africanus. Informal taxonomic category Archaic hominin. Significance 

Despite the doubts of Lockwood (1999) this specimen almost certainly belongs to Au. 

africanus. Location of original Evolutionary Studies Institute, University of the 

Witwatersrand, Johannesburg, South Africa. (3/13/13) Paleoanthropology: Sites – Africa, 

Southern. 

 

Stw 14<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ Q/30. Date of 

discovery November, 15
th

, 1971. Finder Z. Mweli and E. Gabocoe. Unit N/A. Horizon 

N/A. Bed/member Member 4B. Formation Sterkfontein Formation. Nearest overlying 

dated horizon N/A. Nearest underlying dated horizon N/A. Geological age Previously 

3.0–2.6 Ma, but U-Pb dating suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 

2010) and Herries and Shaw (2011) claim it is between 2.6 and 2.2 Ma according to a 

combination of U-Pb, ESR and magnetostratigraphy. Developmental age Adult. 

Presumed sex Unknown. Brief anatomical description Crushed mandibular corpus from 

distal to the M3 on the left side through to include the base of the ramus on the left side. It 

includes the left M1-3, P4 and the right P4 and M1-3. Announcement Tobias 1973. Initial 

description N/A. Photographs/line drawings and metrical data Moggi-Cecchi et al. 2006 

(Fig. 1). Detailed anatomical description Moggi-Cecchi et al. 2006. Initial taxonomic 

allocation Australopithecus africanus. Taxonomic revisions None. Current conventional 



 34 

taxonomic allocation Au. africanus. Informal taxonomic category Archaic hominin. 

Significance An associated dentition even though the mandibular body retains little 

useful morphology. Location of original Evolutionary Studies Institute, University of 

the Witwatersrand, Johannesburg, South Africa. (3/13/13) Paleoanthropology: Sites – 

Africa, Southern. 

 

Stw 73<ms> Site Sterkfontein. Locality Type site. Surface/in situ Dump 18. Date of 

discovery December, 2
nd

, 1977. Finder N/A. Unit N/A. Horizon N/A. Bed/member 

Member 4. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. 

Nearest underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb 

dating suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and 

Shaw (2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, 

ESR and magnetostratigraphy. Developmental age Adult. Presumed sex Unknown. Brief 

anatomical description Undistorted maxilla with the crowns of the left P
3 
and P

4
, the 

lingual half of the crowns of the right P
3
, M

1 
and M

2
, and the roots of the right and left 

I
2
s. Announcement N/A. Initial description N/A. Photographs/line drawings and metrical 

data Lockwood and Tobias 2002 (Fig. 5), Moggi-Cecchi et al. 2006 (Fig. 3). Detailed 

anatomical description Lockwood and Tobias 2002, Moggi-Cecchi et al. 2006. Initial 

taxonomic allocation Australopithecus africanus. Taxonomic revisions None. Current 

conventional taxonomic allocation Au. africanus. Informal taxonomic category Archaic 

hominin. Significance One of the few undistorted palates of Au. africanus. Location of 

original Evolutionary Studies Institute, University of the Witwatersrand, Johannesburg, 

South Africa. (3/13/13) Paleoanthropology: Sites – Africa, Southern. 

 

Stw 183<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ T/49. Date of 

discovery February, 10
th

, 1984. Finder N/A. Unit N/A. Horizon N/A. Bed/member 

Member 4. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. 

Nearest underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb 

dating suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and 

Shaw (2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, 

ESR and magnetostratigraphy. Developmental age Subadult. Presumed sex Unknown. 

Brief anatomical description Left side of an undistorted and well-preserved maxilla that 

preserves the complete crowns of the left P
3
, M

1 
and M

2
. Announcement N/A. Initial 

description N/A. Photographs/line drawings and metrical data Lockwood and Tobias 

2002 (Fig. 5), Moggi-Cecchi et al. 2006 (Fig. 6). Detailed anatomical description 

Lockwood and Tobias 2002, Moggi-Cecchi et al. 2006. Initial taxonomic allocation 

Australopithecus africanus. Taxonomic revisions None. Current conventional taxonomic 

allocation Au. africanus. Informal taxonomic category Archaic hominin. Significance An 

undistorted maxilla that shares features with both Au. africanus and Paranthropus 

aethiopicus. Location of original Evolutionary Studies Institute, University of the 

Witwatersrand, Johannesburg, South Africa. (3/13/13) Paleoanthropology: Sites – Africa, 

Southern. 

 

Stw 187<ms> Site Sterkfontein. Locality Type site. Surface/in situ Dump 18. Date of 

discovery February, 15
th

, 1984. Finder N/A. Unit N/A. Horizon N/A. Bed/member 

Member 4. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. 
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Nearest underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb 

dating suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and 

Shaw (2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, 

ESR and magnetostratigraphy. Developmental age Adult. Presumed sex Unknown. Brief 

anatomical description Six cranial fragments that include most of the margin of the 

foramen magnum including the occipital condyles (Stw 187), two non-articulating and 

distorted parietal fragments (Stw 185-6), a smaller undiagnostic vault fragment (Stw 

535), and another piece from the right side of the basicranium (Stw 337). Announcement 

N/A. Initial description N/A. Photographs/line drawings and metrical data Lockwood and 

Tobias 2002 (Figs. 9-10). Detailed anatomical description Lockwood and Tobias 2002. 

Initial taxonomic allocation Australopithecus africanus. Taxonomic revisions None. 

Current conventional taxonomic allocation Au. africanus. Informal taxonomic category 

Archaic hominin. Significance A fragmented cranium that shares some features with Au. 

africanus and others with early Homo. Location of original Evolutionary Studies 

Institute, University of the Witwatersrand, Johannesburg, South Africa. (3/13/13) 

Paleoanthropology: Sites – Africa, Southern. 

 

Stw 255<ms> Site Sterkfontein. Locality Type site. Surface/in situ Dump 18. Date of 

discovery June, 21
st
, 1984. Finder N/A. Unit N/A. Horizon N/A. Bed/member Member 4. 

Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. Nearest 

underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb dating 

suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and Shaw 

(2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, ESR and 

magnetostratigraphy. Developmental age Adult. Presumed sex Unknown. Brief 

anatomical description Several fragments that make up parts of the right (Stw 254-5, 259 

and 263) and the left (Stw 256, 260 and 266) temporal bones. The cavity of the middle 

ear, the bony labyrinth and the malleus and the stapes are preserved within Stw 255. It is 

possible that the Stw 255 temporal bones are associated with either, or both, of the Stw 

252 partial cranium and the Stw 265 frontal fragment. Announcement N/A. Initial 

description N/A. Photographs/line drawings and metrical data Lockwood and Tobias 

2002 (Fig. 11). Detailed anatomical description Lockwood and Tobias 2002. Initial 

taxonomic allocation Australopithecus africanus. Taxonomic revisions None. Current 

conventional taxonomic allocation Au. africanus. Informal taxonomic category Archaic 

hominin. Significance A fragmented cranium that shares some features with Au. 

africanus and others with early Homo. Location of original Evolutionary Studies 

Institute, University of the Witwatersrand, Johannesburg, South Africa. (3/13/13) 

Paleoanthropology: Sites – Africa, Southern. 

 

Stw 370<ms> Site Sterkfontein. Locality Type site. Surface/in situ Dump 18. Date of 

discovery May, 2
nd

, 1986. Finder N/A. Unit N/A. Horizon N/A. Bed/member Member 4. 

Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. Nearest 

underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb dating 

suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and Shaw 

(2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, ESR and 

magnetostratigraphy. Developmental age Adult. Presumed sex Unknown. Brief 

anatomical description Several cranial fragments, including partial right (Stw 370) and 
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the left (Stw 371) zygomatic bones, a partial right temporal bone (Stw 376) and a vault 

fragment (Stw 372), from the same individual. Announcement N/A. Initial description 

N/A. Photographs/line drawings and metrical data Lockwood and Tobias 2002 (Fig. 14). 

Detailed anatomical description Lockwood and Tobias 2002. Initial taxonomic allocation 

Australopithecus africanus. Taxonomic revisions None. Current conventional taxonomic 

allocation Au. africanus. Informal taxonomic category Archaic hominin. Significance A 

fragmented cranium whose zygomatic and temporal morphology matches that seen in Au. 

africanus. Location of original Evolutionary Studies Institute, University of the 

Witwatersrand, Johannesburg, South Africa. (3/13/13) Paleoanthropology: Sites – Africa, 

Southern. 

 

Stw 391<ms> Site Sterkfontein. Locality Type site. Surface/in situ Dump 18. Date of 

discovery July, 21
st
, 1986. Finder N/A. Unit N/A. Horizon N/A. Bed/member Member 4. 

Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. Nearest 

underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb dating 

suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and Shaw 

(2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, ESR and 

magnetostratigraphy. Developmental age Adult. Presumed sex Unknown. Brief 

anatomical description Partial right maxilla, including the roots of the I
2
, P

3
 and P

4
, in 

which the detailed morphology is particularly well-preserved. Announcement N/A. Initial 

description N/A. Photographs/line drawings and metrical data Lockwood and Tobias 

2002 (Fig. 15). Detailed anatomical description Lockwood and Tobias 2002. Initial 

taxonomic allocation Australopithecus africanus. Taxonomic revisions None. Current 

conventional taxonomic allocation Au. africanus. Informal taxonomic category Archaic 

hominin. Significance This fragment shows a mix of morphology seen in Au. africanus 

and Australopithecus afarensis. Location of original Evolutionary Studies Institute, 

University of the Witwatersrand, Johannesburg, South Africa. (3/13/13) 

Paleoanthropology: Sites – Africa, Southern. 

 

TEE<ms> Acronym for total energy expenditure. See total energy expenditure. 

(2/17/13) Behavior: Locomotion and posture - terms. 

 

TM 1512<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery 1936. Finder Robert Broom. Unit N/A. Horizon N/A. Bed/member Member 

4B. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. Nearest 

underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb dating 

suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and Shaw 

(2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, ESR and 

magnetostratigraphy. Developmental age Adult. Presumed sex ?Female. Brief anatomical 

description Right side of the maxilla with I
2
, C, P

3 
and M

1
. Announcement Gregory and 

Hellman 1939. Initial description Gregory and Hellman 1939. Photographs/line drawings 

and metrical data Broom and Schepers 1946, Robinson 1956. Detailed anatomical 

description N/A. Initial taxonomic allocation Plesianthropus tranvaalensis. Taxonomic 

revisions Australopithecus africanus (Robinson 1954). Current conventional taxonomic 

allocation Au. africanus. Informal taxonomic category Archaic hominin. Significance 

One of the first hominin specimens to be recovered from Sterkfontein. Location of 
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original Ditsong National Museum of Natural History (formerly the Transvaal 

Museum), Northern Flagship Institution, Pretoria, South Africa. (2/26/13) 

Paleoanthropology: Sites – Africa, Southern. 

 

TM 1513<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery 1936. Finder Robert Broom. Unit N/A. Horizon N/A. Bed/member Member 

4B. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. Nearest 

underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb dating 

suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and Shaw 

(2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, ESR and 

magnetostratigraphy. Developmental age Adult. Presumed sex unknown. Brief 

anatomical description Distal end of a left femur. Announcement N/A. Initial description 

Broom and Schepers 1946. Photographs/line drawings and metrical data Broom and 

Schepers 1946, pp. 73-4, Kern and Straus 1949, Robinson 1972 (pp. 131-140, Figs. 74, 

76, 77, 79, 84 and 85). Detailed anatomical description N/A. Initial taxonomic allocation 

Plesianthropus tranvaalensis. Taxonomic revisions Australopithecus africanus 

(Robinson 1954). Current conventional taxonomic allocation Au. africanus. Informal 

taxonomic category Archaic hominin. Significance One of the first hominin specimens to 

be recovered from Sterkfontein. Location of original Ditsong National Museum of 

Natural History (formerly the Transvaal Museum), Northern Flagship Institution, 

Pretoria, South Africa. (3/4/13) Paleoanthropology: Sites – Africa, Southern. 

 

TM 1514<ms> Site Sterkfontein. Locality Type site. Surface/in situ In situ. Date of 

discovery 1936. Finder Robert Broom. Unit N/A. Horizon N/A. Bed/member Member 

4B. Formation Sterkfontein Formation. Nearest overlying dated horizon N/A. Nearest 

underlying dated horizon N/A. Geological age Previously 3.0–2.6 Ma, but U-Pb dating 

suggests an age of c.2.6–2.0 Ma (Pickering and Kramers 2010) and Herries and Shaw 

(2011) claim it is between 2.6 and 2.2 Ma according to a combination of U-Pb, ESR and 

magnetostratigraphy. Developmental age Adult. Presumed sex ?Male. Brief anatomical 

description Left side of the maxilla. The tooth crowns are worn and broken, so much so 

that no measurements from the teeth of TM 1514 are included in Robinson’s (1956) 

monograph on the dentition of the australopiths. The left upper canine of the same 

individual as TM 1514 is separately accessioned as TM 1535. Announcement Gregory 

and Hellman 1939. Initial description Broom and Schepers 1946. Photographs/line 

drawings and metrical data Broom and Schepers 1946. Detailed anatomical description 

N/A. Initial taxonomic allocation Plesianthropus tranvaalensis. Taxonomic revisions 

Australopithecus africanus (Robinson 1954). Current conventional taxonomic allocation 

Au. africanus. Informal taxonomic category Archaic hominin. Significance One of the 

first hominin specimens to be recovered from Sterkfontein. Location of original Ditsong 

National Museum of Natural History (formerly the Transvaal Museum), Northern 

Flagship Institution, Pretoria, South Africa. (2/26/13) Paleoanthropology: Sites – Africa, 

Southern. 

 

total daily energy expenditure<ms> See total energy expenditure. (2/17/13) Behavior: 

Locomotion and posture - terms. 
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total energy expenditure<ms> The total number of calories (or Joules) expended per 

day by an organism. Like basal metabolic rate, total energy expenditure (or TEE) 

increases with body size and it also has a scaling exponent near 0.75. Nagy et al. (1999) 

report an allometric relationship of TEE = 4.21 Mass
0.772

 for 58 placental mammals 

(r
2
=0.96), where TEE is kJ/day and body mass is in grams. However, the ratio of 

TEE/BMR, sometimes called ‘physical activity level’ (PAL) varies among species, with 

values that range from less than 2 to greater than 7. Total energy expenditure also varies 

among species, with a six-fold range of variation after accounting for mass and 

phylogeny. This substantial variation in total energy expenditure has been related to 

differences in foraging ecology and life history. Where food is abundant, species can 

increase total energy expenditure to provide greater energy for reproduction and 

maintenance, but where resources are scarce or unreliable species can decrease total 

energy expenditure to mitigate the risks of starvation. For example, orangutan total 

energy expenditure is only c.30% of that expected for a placental mammal of similar 

mass; this may be an evolved response to periodic scarcity of preferred foods in their 

native habitats, and may underlie their slow rates of growth and reproduction (Pontzer et 

al. 2010). Other primates, including modern humans, also have total energy expenditures 

below the allometric trend line for placental mammals. The preferred methods for 

measuring total energy expenditure are the doubly labeled water technique (DLW), or the 

use of a calorimetry chamber, both of which measure the body’s production of carbon 

dioxide (calorimetry chambers also measure oxygen consumption). The DLW method is 

expensive, but it has the advantage of measuring total energy expenditure during normal, 

free-ranging conditions (e.g., Speakman and Westerterp 2010). Calorimetry chambers 

can provide more accurate estimates, but they are confining. Total energy expenditure 

can be estimated from activity budgets and body mass (i.e., the factorial method; see 

Leonard and Robertson 1998), or through a combination of accelerometry measurement 

and heart rate recording. Heart-rate based methods (e.g., flex-heart rate) can be quite 

accurate, but activity based estimates of total energy expenditure often generate 

significant error (Leonard 2012). One reason for this error is the complex relationship 

between activity level and total energy expenditure. Comparison across a large and 

diverse sample of modern human populations indicates that differences in lifestyle have a 

negligible effect on total energy expenditure (Dufour and Piperata 2008, Dugas et al. 

2011). Indeed, Hadza hunter-gatherers, despite their active foraging lifestyle, have total 

energy expenditure levels that are similar to adults in the US and Europe (Pontzer et al. 

2012). (syn. daily energy expenditure, total daily energy expenditure, field metabolic rate, 

or energy throughput). (2/17/13) Behavior: Locomotion and posture - terms. 

 

transformism<ms> See Broca, Pierre Paul (1824-1880). (2/17/13) History: 

Biographies. 

 

travel speed<ms> See cost of locomotion and Froude number. (2/17/13) Behavior: 

Locomotion and posture - terms. 

 

tritubercular theory<ms> See cusp nomenclature. (2/26/13) Anatomy: Teeth – terms. 
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UBM<ms> Abbreviation for the upper Basal Member of the Hadar Formation. 

(2/26/13) Paleoanthropology: Sites – Africa, Horn of. 

 

velocity of travel<ms> See Froude number. (2/17/13) Behavior: Locomotion and 

posture - terms. 

 

Wadi Aalad<ms> See Buia. (2/26/13) Paleoanthropology: Sites – Africa, Horn of. 

 

WMMT<ms> Abbreviation for the Witti Mixed Magmatic Tuff. It is exposed above the 

LABT in the Asa Koma Member of the Adu-Asa Formation. (2/26/13) 

Paleoanthropology: Sites – Africa, Horn of. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


