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9/9/12 (post KS, AH, JLB & JS) 

 

 

20m Solo River terrace<ms>See Ngandong. (1/31/12) Paleoanthropology: Sites – East 

Asia and Pacific/Indonesia. 

 

age-at-death<ms>In populations with some system of recording birth and death events, 

the age-at-death is the elapsed time between the birth and death dates. Even in modern 

human societies with formal systems of age reckoning there is variation in how ages are 

reported. For example, in western societies ages within the first year of life are generally 

reported in months, and in subsequent years of life ages are generally rounded down.  In 

contrast, in most East Asian societies (e.g., Barclay et al. 1976 in relation to Chinese 

data) individuals are age "one" when they are born and advance a year in age at each 

lunar new year. To circumvent these societal differences in age reckoning, it is best to 

define age-at-death as the number of full years lived plus the number of days divided by 

365 past the anniversary of birth.  For example, Jeanne Calment is reported to have been 

born on February 21, 1875 and died on August 4, 1997.  Her age-at-death was 

consequently 122 years and 165 days, or 122.452 years. For perinatal deaths it is 

common to report age-at-death in gestational weeks (with 40 weeks being the average 

gestational age for a term birth in modern humans) or in weeks since birth. Because ages-

at-death in paleodemographic settings are estimated rather than known, any reports 

should include a statement concerning the uncertainty of the age-at-death. This can be 

done by giving an age range or by giving a point estimate of age-at-death and an 

associated standard error. (2/17/12) Demography. 

 

Aguirre Enríquez, Emiliano (1925)<ms>Emiliano Aguirre Enríquez was born in 

Ferrol, Spain but the exigencies of the Civil War forced his family to move to Madrid 

where he undertook his secondary education. In 1942, after finishing high school, 

Aguirre joined the Society of Jesus and he remained in the order until 1974. In addition to 

his degree in Natural Sciences from the Universidad Complutense de Madrid (1951-

1955), Aguirre received a solid grounding in the humanities, having previously obtained 

a degree in Philosophy from the Matritensis Complutensis University in Madrid (1947-

1950) and subsequently a degree in Theology from the Universidad de Granada (1955-

1959). His doctorate, which focused on the dental morphometry of fossil elephants, was 

awarded by the Universidad Complutense de Madrid in 1966. After several positions 

with the Consejo Superior de Investigaciones Científicas (CSIC) - the Spanish Research 

Council - Aguirre became Professor of Paleontology at the University of Zaragoza (1978-

1982) and then at the Universidad Complutense de Madrid (1982-1984) before taking up 

a position as Research Professor at the Museo Nacional de Ciencias Naturales (National 

Museum of Natural Sciences) in Madrid where he remained until 1990. Undertaking 

research involving evolution, let alone human evolution, was not without complications 

in Spain during the late 1950s and 1960s, a period that coincided with Franco’s political 

regime. Nonetheless, Aguirre, who was greatly influenced by the mammalian 

paleontologist Miquel Crusafont, was able to instigate human evolution-related research 

from within the Society of Jesus. In 1961-63 he worked with Clark Howell at the Mid-

Pleistocene Spanish sites of Torralba and Ambrona, an experience that made him 
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appreciate the effectiveness of the new multidisciplinary field research methods that 

Howell had begun to develop.  In 1963 Aguirre was awarded a grant by the Wenner-

Gren Foundation to excavate at Las Gándaras de Budiño site and in the same year he 

was involved in the Spanish Archaeological Rescue Mission to Nubia, involving the 

study of modern human remains from the Argin necropolis in Sudan. During 1967-1968, 

Aguirre was commissioned to develop a department of Cultural and Social Anthropology 

at Lima University (Peru). In 1968 he was awarded a Wenner-Gren Foundation post-

doctoral fellowship to study southern African fossil hominins and in 1969 he was invited 

by Louis Leakey to carry out survey work in the Tugen Hills, Kenya. Aguirre was one 

of the very few Spanish scientists who were able to venture out of Spain at this time. In 

1972, he was awarded a grant from the National Geographic Society to excavate the 

Pliocene site of Layna in Spain. In 1974 Aguirre left the Society of Jesus and was 

appointed to his first research position with the CSIC. The central achievement of 

Aguirre’s career was the Atapuerca Research Project, which he instigated and directed 

from its beginnings in 1978 until his retirement in 1990. Paleoanthropological interest in 

the range of limestone hills called the Sierra de Atapuerca, near Burgos in northern 

Spain, began in 1976 when the first hominin fossils were found in the Sima de los 

Huesos site, one of the many breccia-filled cave systems that make up the Cueva 

Mayor-Cueva del Silo. Just 1km/0.6 miles away along the railway cutting is another 

breccia-filled cave system called the Trinchera del Ferrocarril that includes several 

sites (e.g., Galería, Gran Dolina, and Sima del Elefante) that have yielded hominin 

fossils and archeological evidence. The discoveries made at the various cave sites in the 

Sierra de Atapuerca, as a direct result of Aguirre’s initiative, have transformed 

paleoanthropology in Spain. Likewise Aguirre’s initiative is directly or indirectly 

responsible for the many students who have been trained or otherwise involved in the 

Atapuerca Research Project. Aguirre supervised more than 30 doctoral theses in fields 

related to Quaternary and Neogene biostratigraphy, geomorphology, paleoanthropology, 

heritage, etc. The hominin fossils from the Middle Pleistocene Sima de los Huesos site 

have provided the largest and most complete collection of pre-Neanderthal remains ever 

found, and the Lower Pleistocene deposits of the Gran Dolina and Sima del Elefante sites 

currently include the oldest known human remains in Europe. Thousands of faunal 

remains and stone tools have also been found among the long stratigraphic sequences, 

covering more than a million years preserved within the Sierra de Atapuerca. Along with 

the entire Atapuerca team, Aguirre was awarded the prestigious Principe de Asturias 

Award in Science and Technology in 1997 and in 2000 the complex of caves in the Sierra 

de Atapuerca was declared a World Heritage Site. In addition to his interest in 

paleoanthropology Aguirre is a distinguished Neogene and Quaternary mammalian 

paleontologist. In 2000 Emiliano Aguirre was made an ordinary member of the Spanish 

Royal Academy of Mathematics, Physics and Natural Sciences. See also Atapuerca, 

Cueva Mayor-Cueva del Silo, Galería, Gran Dolina, Sima de los Huesos, Sima del 

Elefante, Trinchera del Ferrocarril. 

 

Airport Mound<ms>See Ivane Valley site complex. (11/10/11) Paleoanthropology: 

Sites – East Asia and Pacific.  
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alkanoic acid <ms>See alkenones. (2/29/12) Paleoclimate/Paleoenvironment: 

Reconstruction. 

 

angulus lateralis superior<ms>Klaatsch (1901) introduced the term to refer to a marked 

lateral border of the proximal femoral shaft. When there is marked antero-posterior 

flattening of the proximal femoral shaft (i.e., platymeria) the lateral and medial borders 

of the femoral shaft tend to be ridge-like. Franz Weidenreich (1941) used the term 

angulus lateralis superior for the ridge-like lateral border seen in the femora of 

Sinanthropus (now Asian Homo erectus). This feature is one element of the 

morphological complex that characterizes the femora of H. erectus. (3/13/12) Anatomy: 

Lower limb and limb girdle. 

 

ape<ms>See Hominoidea. (10/27/11) Paleontology: Fossil evidence – Non-hominin 

primate taxa. 

 

astragalus<ms>(Gk. astragalus = a die. N.B., the tali of ruminants were used to play 

dice) Also known as the talus, the astragalus is a foot (or tarsal) bone that forms the distal 

part of the ankle joint. In hominins it articulates proximally with the tibia and fibula, 

distally with the calcaneum, and anteriorly with the navicular. Astragalus morphology 

among bovids is related to a species’ habitat preference and it is therefore a useful 

ecomorphological paleoenvironmental indicator. More information about the comparative 

morphology of the hominin astragalus is given in the entry for the talus. See also 

ecomorphology; talus. (6/4/12) Anatomy: Lower limb and limb girdle; 

Paleoclimate/Paleoenvironment: Reconstruction. 

 

Attirampakkam<ms>(Location 13°13'50"N, 79°53'20" E in southeast India; etym. 

Named after a nearby hamlet) History and general description The site, near the tiny 

hamlet of Attirampakkam, 60 km northwest of the city of Chennai (Madras), was 

described in 1863 by Robert Foote but systematic excavations at the site did not begin 

until 1999. The site represents one of the earliest occupations of the Asian subcontinent. 

Several trenches have exposed a composite section of c.9 m made up of up to eight layers 

of floodplain sediments. Sand alternates with silty clay and the lack of established 

paleosols suggests that the sediment was being accumulated steadily and the stone 

artifacts were buried where they were discarded. Temporal span and How dated? 

Cosmogenic nuclide dating of six quartzite artifacts from layers 6 and 8 gives a weighted 

mean minimum burial age of c.1.5 Ma. The above evidence, plus the sustained reversed 

magnetic direction from the sediments, are consistent with a period of time older than 

0.78 Ma when there are no normal substantial subchrons (i.e., between 1.77 Ma, the end 

of the Olduvai and 1.07 Ma, the beginning of the Jaramillo). Hominins found at the site 

None. Archeological evidence found at the site More than 3000 artifacts were extracted 

from Trench 8 (T8) all of which came from layers 6, 7, and 8. The artifacts, most of 

which are made of quartzite, include cleavers and handaxes with some retouched flakes 

(i.e., they are consistent with the site being an example of the Acheulean 

technocomplex). Key references: Geology, dating, and paleoenvironment Pappu et al 

2010; Hominins N/A; Archeology Pappu et al 2010. (7/24/11) Paleoanthropology: Sites – 

South and Central Asia: India. 
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autopod<ms>(Gk autos = self and pod  =  foot) The distal (i.e., the hand or the foot) of 

the three compartments of a tetrapod limb. The proximal compartment (i.e., the arm or 

the thigh) is called the stylopod, the intermediate one (i.e., the forearm or the leg) is 

called the zeugopod. (3/7/12) Anatomy: Terms. 

 

autopodium<ms>See autopod. (3/7/12) Anatomy: Terms. 

 

Badegoule<ms>(Location 45°08'N, 1°12'E in the Dordogne region of France; etym. 

Unknown) History and general description The site is at the base of a south-facing 

limestone cliff overlooking a tributary of the Vézère River. The site, which was 

discovered in 1815 by F. Jouannet, was excavated with more-or-less rigor by a variety of 

excavators (see Cretin 2000). Otto Hauser was known to have excavated the site between 

1909 and 1911 at the same time he was excavating at Le Moustier. Apart from Badegoule 

being the eponymous site of the Badegoulian lithic industry (an Upper Paleolithic 

technology restricted to southwest France and occurring between the Solutrean and 

Magdalenian), its importance is that there is evidence the material recovered from Le 

Moustier and Badegoule may have been commingled (Rosendahl et al. 2003). Indeed, it 

is likely that the hominin known as Badegoule 5 is more properly referred to as Le 

Moustier 3. See also Le Moustier. (3/8/12) Paleoanthropology: Sites – Europe. 

 

Baldwin effect<ms>A variant of natural selection in which learned behaviors come 

under genetic control in later generations as a result of intense selective pressure favoring 

the rapid and efficient learning of target behavior(s). As a result, adaptive behaviors are 

acquired with little environmental input or learning. This mode of evolution gets its name 

from James Mark Baldwin (1861-1934) who, among others, was instrumental in first 

developing the theory. According to this model, Baldwinian selection can only occur if 

there is a consistent relationship between the target behavior and the environment across 

generations within a population. Specifically, behaviors that are maintained by social or 

cultural learning may, over long stretches of time, act as selective forces themselves, 

shaping the genome. Such “Baldwinian Evolution” is presumed to only operate when 

there is a significant reproductive advantage to the genetic assimilation of the learning 

process, as opposed to relying solely on phenotypic plasticity. Several authors (e.g., 

Christiansen et al. 2006) have invoked this theory to explain how the many complex 

cognitive mechanisms underlying language such as syntax and phonology are acquired 

relatively quickly (i.e., within a span of just 2.5 years) during modern human ontogeny. 

(2/17/12) Evolution. 

 

Baldwinian Evolution<ms>See Baldwin effect. (2/17/12) Evolution. 

 

BAR 1901’01<ms> Site Lukeino. Locality Kapsomin Surface/in situ Surface. Date of 

discovery 2001. Finder N/A. Unit N/A. Horizon N/A. Bed/member N/A. Formation 

Lukeino Formation. Group N/A. Nearest overlying dated horizon Kaparaina Basalts. 

Nearest underlying dated horizon Kabarnet Trachytes. Geological age c.6 Ma. 

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

pollical (i.e., thumb) distal phalanx. It is weathered, but it is otherwise complete. 
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Announcement Gommery and Senut 2006. Initial published description Gommery and 

Senut 2006. Photographs/line drawings, metrical data and detailed anatomical description 

Gommery and Senut 2006. Initial taxonomic allocation Orrorin tugenensis. Taxonomic 

revisions N/A. Current conventional taxonomic allocation O. tugenensis. Informal 

taxonomic category Possible primitive hominin. Significance Terminal pollical phalanges 

are rare in the hominid fossil record. The morphology of the palmar surface shows 

unambiguous evidence that this individual, and thus almost certainly the taxon to which it 

belongs, had a flexor pollicis muscle like that seen in archaic, and later, hominins. 

Location of original Kipsaramon Museum, Baringo District, Kenya. (4/1/12) 

Paleoanthropology: Africa, East –Tugen Hills. 

 

Bathyergidae<ms>(Gk bathyergein = to plow deeply) One of the rodent families whose 

members are found at some hominin sites. The Bathyergidae, which consists of the 

African mole rats, or blesmols, are endemic to sub-Saharan Africa. The family consists of 

six extant genera and 17 species (Woods and Kilpatrick 2005), however, like many other 

rodent taxa their phylogenetic relationships are somewhat controversial. Within the 

family, the combined lengths of the head and body range from 80-330 mm, while tail 

lengths range from 10-70 mm. Body weight in the family ranges from 30 to 1,800 g. 

Bathyergids typically inhabit areas of loose sandy soil and feed on subterranean bulbs 

and roots (Nowak 1999). The fossil record indicates that the family was much more 

diverse and widespread across sub-Saharan Africa in the past (Winkler et al. 2010). Taxa 

are represented in fossil assemblages from hominin sites in East (Denys 1987, Denys 

1999) and southern (Broom 1948, Denys 1999) Africa and because of their species-

specific habitat preferences, bathyergids are used to reconstruct local paleoenvironments. 

See also microfauna, Rodentia. (3/13/12) Paleontology: Fossil evidence – Non-primate 

taxa. 

 

bats<ms> The informal name for the mammalian order Chiroptera whose members are 

found at some hominin sites. See also Chiroptera. (3/13/12) Paleontology: Fossil 

evidence – Non-primate taxa. 

 

BBC<ms> Contraction of Blombos Cave (which see).. (2/17/12) Paleoanthropology: Site 

prefixes and abbreviations. 

 

BH-1<ms>Site Mala Balanica, Serbia. Locality Square D18. Surface/in situ in situ. Date 

of discovery October 10
th

, 2006 Finder Nikola Borovinić. Unit “three arbitrary 5 cm spits 

below the base of the clandestine pit” (Roksandic et al. 2011, p. 189). Horizon 3b. 

Bed/member N/A. Formation N/A. Group N/A. Nearest overlying dated horizon N/A. 

Nearest underlying dated horizon N/A. Geological age Uranium-series date directly on 

the mandible of 113 +72/-43 ka. Developmental age Adult. Presumed sex N/A. Brief 

anatomical description A largely complete left side of the mandible extending from the 

canine alveolus mesially, to just beyond the M3 distally; the crowns and roots of M1-3 are 

preserved. Endocranial volume N/A. Announcement. Roksandic et al. 2011. Initial 

description Roksandic et al. 2011. Photographs/line drawings and metrical data 

Roksandic et al. 2011. Detailed anatomical description Roksandic et al. 2011. Initial 

taxonomic allocation “archaic Homo sp.” (Roksandic et al. 2011, p. 196). Current 



 6 

conventional taxonomic allocation As above. Informal taxonomic category Pre-modern 

Homo. Significance The specimen is one of a small number of mandibles known from 

this region of Europe. The robust corpus and the relatively primitive dental morphology 

of the mandible link it to the mandibles recovered from the Sima de la Huesos. The 

researchers who discovered the mandible suggest it may come from a “non-Neandertal 

population, with a suite of features falling at the primitive end of the range of variation 

for the genus Homo” (Roksandic et al. 2011, p. 196) Location of original Народни Музеј 

у Београду (National Museum Belgrade). (2/25/12) Paleoanthropology: Sites and 

individual fossils – Europe. 

 

blesmols<ms>The informal name for the rodent family Bathyergidae (i.e., African mole 

rats) whose members are found at some hominin sites. See Bathyergidae. (3/13/12) 

Paleontology: Fossil evidence – Non-primate taxa. 

 

“blood relationships”<ms>See precipitin reaction. (3/17/12) Genetics and Molecular 

Biology.  

 

bone development<ms>See osteoblast; osteogenesis. (1/22/12) Anatomy: Bone-

development and response. 

 

bone formation<ms>See endochondral ossification; intramembranous ossification; 

epiphysis; ossification. (1/22/12) Anatomy: Bone-development and response. 

 

BPA<ms> Contraction of Boomplaas Cave A. See Boomplaas. (2/17/12) 

Paleoanthropology: Site prefixes and abbreviations. 

 

brittle<ms>See fracture toughness. (4/1/12) Functional morphology: Terms. 

 

BRT-VP-2/73<ms>Site Woronso-Mille. Locality Burtele – Locality 2. Surface/in situ 

Surface. Date of discovery February 15
th

, 2009. Finder Stephanie Melillo. Unit N/A. 

Horizon “Pebbly sandstone” 27 m above the Burtele Tuff. Bed/member N/A. Formation 

N/A. Group N/A. Nearest overlying dated horizon Kaparaina Basalts. Nearest underlying 

dated horizon Burtele Tuff. Geological age c.3.4-3.2 Ma. Developmental age Adult. 

Presumed sex Unknown. Brief anatomical description The partial, but exceptionally well-

preserved, skeleton of a right foot that comprises most of three rays; all but the distal 

phalanx of the hallucal ray, all but the distal phalanx of the second ray, and the metatarsal 

and proximal phalanx of the fourth ray. The only evidence of the third ray is the head of 

the metatarsal. Announcement Haile-Selassie et al. 2012. Initial published description 

Haile-Selassie et al. 2012. Photographs/line drawings, metrical data and detailed 

anatomical description Haile-Selassie et al. 2012. Initial taxonomic allocation Hominini 

gen. et sp. indet. Taxonomic revisions N/A. Current conventional taxonomic allocation 

Hominini gen. et sp. indet. Informal taxonomic category Possible primitive hominin. 

Significance Much of the morphology is either primitive (e.g., an abducted hallux) and 

some morphology (e.g., the metatarsal ratios) is derived in the direction of gorilla. 

Doming of the metatarsal heads and dorsal angulation of the proximal phalanges suggest 

it belonged to an individual that practiced some form of bipedalism. The external torsion 
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of the fourth metatarsal is in the range of modern humans and archaic hominins. (6/9/12) 

Paleoanthropology: Africa, East –Tugen Hills. 

 

Byzovaya<ms>(Location 65°01'25"N, 57°25'12" E in northern Russia; etym. Unknown) 

History and general description The site, which was first described in 1965, was initially 

excavated by Russian archeologists, then by a joint Norwegian-Russian group and since 

2007 by a French-Russian research team. The site is in a gully incised into Triassic 

sandstone and the >300 artifacts and >4000 animal remains all come from a c.2.5 m layer 

of sandy gravel that immediately overlies the Triassic bedrock. Thin layers of silt are 

interleaved among the gravel layers and some of the artifacts and mammal bones come 

from one of these. The vast majority (97%) of the animal bones that can be identified to a 

taxon belong to the mammoth (Mammuthus primigenius). Many of the animal bones bear 

cut-marks. Temporal span and How dated? Radiocarbon dating of many animal bones 

resulted in a mean uncalibrated age of 28,450±820 years BP; the 95% confidence 

intervals for the calibrated radiocarbon age are 34,580 and 31,370 years BP. These ages 

are consistent with optically stimulated luminescence dates (32,000±2000 years BP) for 

windblown sand associated with the artifact and fauna-bearing strata and suggest the site 

was used during the latter stages of Oxygen Isotope Stage 3. Hominins found at the site 

None. Archeological evidence found at the site More than 300 artifacts were recovered. 

Flakes and flake-cores predominate and there are several examples of Levallois flakes 

and cores. Approximately 80 out of the >300 artifacts can be assigned to a tool type, but 

none of these are diagnostic of the Upper Paleolithic (e.g., there are no backed tools, 

blades, bladelets, burins, or projectile points). The researchers claim that the absence of 

typical Upper Paleolithic artifacts is not a function of the type of raw materials available, 

nor can it be explained by the dominance of mammoth bones at the site. They suggest 

that the relatively large numbers of end-scrapers are consistent with Byzovaya being 

labeled as a Mousterian site. For this reason (and not because any remains of Homo 

neanderthalensis have been found) the researchers have suggested that Neanderthals 

were responsible for the Byzovaya tool assemblage. This would place it among the most 

recent and most northerly evidence of Neanderthals. Other researchers argue that one 

cannot exclude the possibility that modern humans were responsible for the activities 

recorded at Byzovaya. Key references: Geology, dating, and paleoenvironment Heggen et 

al. 2010, Svendsen et al 2010, Slimak et al. 2011; Hominins N/A; Archeology Slimak et 

al. 2011. (7/24/11) Paleoanthropology: Sites – Eurasia: Russia. 

 

Callao Cave<ms>(Location 17°42'19"N 121°49'07"E, Philippines, Northern Luzon; 

etym. named after the nearby village of Callao, which is itself named after the Philippine 

hornbill, whose local name is Kalaw). The intention of the initial 2003 archeological 

excavations at Callao Cave, located at Peñablanca in the Cagayan Valley, was to 

investigate the regional transition from Paleolithic hunting and gathering to the 

introduction of farming during the Mid to Late Holocene, but in doing so they uncovered 

evidence of Paleolithic occupation in the cave entrance. A partnership between the 

University of the Philippines Archaeological Studies Program, the National Museum of 

the Philippines, and the Australian National University began further excavation at Callao 

Cave in 2007. In Layer 11, 180 cm below the surface, just a few isolated and potentially 

re-worked fragments of animal bone, including several skeletal elements of deer, were 
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recovered. There was no evidence of anything that could be considered an in situ human-

derived bone accumulation and no evidence of butchery or lithics, but the team did 

recover a hominin pedal distal phalanx with an interpolated date of 30 ka. Animal bones 

were scarce until excavators reached Layer 14 (270-295 cm below the surface) and it was 

in that layer that they recovered what has been identified as a hominin third metatarsal. 

Temporal span and How dated? Two cervid teeth in Layer 14 were dated using electron 

spin resonance (ESR) and Uranium series (U-series) dating methods; their ages were 52  

1.4 ka and 54.3  1.9 ka. Hominins found at site The Layer 14 hominin (II-77-J3-7691) is 

a right third metatarsal. It is the only Upper Pleistocene hominin foot bone beyond 

Wallace’s Line in Island Southeast Asia. Its small size is consistent with it belonging to 

small-bodied hominins such as present-day Philippine Negritos or to Homo floresiensis. 

Archeological evidence found at the site The absence of any evidence for bone-

accumulating large carnivores and porcupines in the Philippines (excluding Palawan), in 

addition to the presence of three parallel cut-marks caused by a sharp implement on the 

medial surface of a deer tibia shaft fragment, suggests that the bone assemblage was the 

result of hominin activity. Brown deer (Cervus mariannus) make up more than 90% of 

the identifiable bone fragments. Key references: Geology, dating and paleoenvironment 

Mijares 2005, Mijares et al. 2010; Hominins Mijares 2005, Mijares et al. 2010. See also 

Wallacea. (6/9/12) Paleoanthropology: Sites – East Asia and Pacific, Philippines. 

 

Cape Floristic Region<ms>The Cape Floristic Region (or CFR) is the world’s smallest 

floral kingdom, encompassing some 90,000 km
2
 along the southern and western coasts of 

southern Africa. The vegetation is exceptionally diverse for its size, rainfall, latitude, and 

productivity, including the world’s highest frequency of endemic plant species (c.69%). 

The dominant vegetation type within the CFR is Fynbos followed by Renosterveld; both 

are dominated by shrubs, with few grasses, and very few trees. Geophytes or 

underground storage organs such as bulbs and tubers, which are diverse and abundant 

in the CFR, are known to be a preferred food source of recent hunter-gatherers and their 

remains are commonly found in Later Stone Age archeological sites along the 

southwestern Cape. Several Middle Stone Age and Later Stone Age archeological sites 

of significance are located within the CFR (e.g., Blombos Cave, Klasies River Mouth, 

and Pinnacle Point). See also Fynbos. (3/24/12) Paleoclimate/Paleoenvironment: 

Reconstruction. 

 

Cape Fold Belt<ms>A series of folded sedimentary rocks that rise up to 2 km in relief 

and extend c.1000 km along the southwestern coastal margin of southern Africa. The 

Cape Fold Belt (CFB) is divisible into an east-west trending southern branch and a north-

northwest trending western branch. The two branches, which intersect at Cape Syntaxis 

near Cape Hangklip, roughly delimit the inland boundaries of the Cape Floristic Region. 

The Cape Fold Belt serves as a biogeographic barrier, limiting the movement of large 

mammals and potentially limiting the movement of hominins between the coastal 

lowlands of the Cape Floristic Region and the interior of southern Africa. See also Cape 

Floristic Region. (3/24/12) Paleoclimate/Paleoenvironment: Reconstruction. 
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catarrhine<ms>The informal or vernacular term for a specimen that belongs to a taxon 

within the Catarrhini. See Catarrhini (3/19/12) Paleontology: Fossil evidence – Non-

hominin primate taxa.   

 

Catarrhini<ms>(Gk. katarrhin = hook-nosed, from kata = down, rhin = nose) A group 

of primates found in the Old World; in the past they were also indigenous in Europe, but 

today they are only found in Africa, Asia and Gibraltar. The infraorder Catarrhini 

comprises the living Old World monkeys (Cercopithecidae) and apes (Hominoidea) as 

well as their extinct relatives; modern humans and fossil hominins are catarrhines. Also 

included in the Catarrhini are the pliopithecids, primitive catarrhines that have no living 

descendants despite undergoing an extensive adaptive radiation in Eurasia in the Miocene 

and surviving into the Pleistocene. The earliest definitive catarrhines, the 

propliopithecids, have been recovered from early Oligocene deposits in Afro-Arabia 

(Harrison 2004). The monkeys (cercopithecoids) and apes (hominoids) diverged in the 

late Oligocene or early Miocene. Catarrhines have narrowly-separated nostrils (hence 

their name), a derived dental formula of two incisors, one canine, two (rather than three) 

premolars and three molars in addition to a number of other diagnostic cranial traits (e.g., 

contact between the frontal and sphenoid bones). All living catarrhines are diurnal and 

members of the group exploit arboreal and terrestrial niches. Their body masses range 

from c.1 kg (talapoin monkey) to over 100 kg (gorilla); their dietary strategies are 

commensurate (e.g., frugivory plus insectivory and folivory, respectively). Catarrhines 

have complex social lives and a high level of cognitive ability, particularly so in apes and 

modern humans. (3/19/12) Paleontology: Fossil evidence – Non-hominin primate taxa.      

 

CDK5RAP2<ms> Primary microcephaly gene (aka MCPH3). See brain size evolution, 

molecular basis of, microcephaly. (3/8/12) Genetics and molecular biology. 

 

CENPJ<ms> Primary microcephaly gene (aka MCPH6). See brain size evolution, 

molecular basis of, microcephaly. (3/8/12) Genetics and molecular biology. 

 

Cercocebus<ms> See mangabey. (2/12/12) Paleontology: Extant and fossil taxa – 

Nonhominin primates. 

 

CFB<ms> Acronym for Cape Fold Belt (which see). (3/24/12) 

Paleoclimate/Paleoenvironment: Reconstruction. 

 

CFR<ms> Acronym for Cape Floristic Region (which see.) Cape Floristic Region 

(3/24/12) Paleoclimate/Paleoenvironment: Reconstruction. 

 

Chiroptera<ms>(Gk cheir = hand and pteron = wing) One of the mammalian orders 

whose members are found at some hominin sites. The Chiroptera (i.e., bats), which 

comprises 18 families, is divided into two suborders, the Megachiroptera, which contains 

the Pteropodidae family, and the Microchiroptera, which contains the other 17 families 

(Nowak 1999). Bats, which are the only mammals that truly fly, have body lengths that 

range from c.25 to c.400 mm. The number of species in Chiroptera is second only to that 

of rodents, but the fossil record of bats is poor (Gunnell 2010). Thus, although 
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chiropterans are represented at a number of hominin sites, samples are sparse in 

comparison to those of other mammalian taxa (Avery 1998, Wesselman 1984, Winkler 

1998). See also microfauna. (3/13/12) Paleontology: Fossil evidence – Non-primate 

taxa. 

 

cladistic species concept<ms>An alternative term for what is more commonly referred 

to as the phylogenetic species concept. See phylogenetic species concept (3/8/12) 

Systematics: Taxonomy. 

 

collar angle<ms>(L. collum = neck) See neck angle. (3/13/12) Anatomy: Lower limb 

and limb girdle. 

 

combined rotation<ms>Alternative term for the conjunct rotation that occurs at the knee 

joint during the terminal phase of extension and at the carpo-metacarpal joint of the 

thumb during flexion. See conjunct rotation (1/30/12) Anatomy: Regional – lower limb 

and limb girdle. 

 

comparative serology<ms>See albumin, Goodman, Morris (1925–2010), precipitin 

reaction. (3/17/12) Genetics and Molecular Biology.  

 

complexity analysis<ms>See orientation patch count. (4/5/12) Behavior: Diet – 

Categories. 

 

conjunct rotation<ms>(L. conjungere = to join together) This term was apparently 

introduced by MacConail1 (1946) in connection with the movements of the thumb of 

modern humans. It refers to the movements that occur at joints in which the axis of 

rotation is not perpendicular to one of the anatomical planes (i.e., sagittal, coronal, 

transverse). Think of a hinge whose axis is perpendicular to the sagittal plane; movement 

at that joint will be pure flexion/extension. But if the axis of the hinge is tilted so that it is 

at an angle with respect to the transverse or to the coronal planes, or it is at an angle to 

both, then when the hinge closes movements other than pure flexion and extension (e.g., 

rotation) will take place. Many apparently simple joints (e.g., the inter-phalangeal joint of 

the pollex) undergo conjunct rotation. If you look at the crease half way up your thumb it 

does not run perpendicular to the thumb’s long axis (Brand and Hollister 1999). Instead it 

is more proximal at its lateral than at its medial end, so that when you flex this joint the 

palmar pad of your thumb inclines slightly towards your palm. This effect, together with 

the considerable conjunct rotation that occurs at the carpo-metacarpal joint of the thumb 

(i.e., at the concavo-convex joint between the base of the pollicial metacarpal and the 

distal facet on the trapezium) (Hollister et al. 1992) and the differential tightening of the 

collateral ligaments at that joint, plus the small amount of conjunct rotation that takes 

place at the distal inter-phalangeal joint of the index finger, allow the palmar pad of the 

opposed thumb to make contact with the palmar pad of the slightly rotated index finger. 

The medial rotation of the femur on a fixed tibia (or lateral rotation of the tibia on a fixed 

femur) that occurs during the terminal phase of knee extension in modern humans (i.e., 

“locking”) involves an element of conjunct rotation, but other mechanisms (rotation 
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around the axis of the anterior cruciate ligament) may also be at work. See also 

opposition. (2/17/12) Anatomy: General terms. 

 

crista lateralis<ms>A term introduced by Franz Weidenreich for a ridge-like lateral 

border of the proximal femoral shaft. Weidenreich (1941 p. 24) suggested that crista 

lateralis replace Klaatsch’s (1901) term “angulus lateralis superior”. See also crista 

medialis. (3/13/12) Anatomy: Lower limb and limb girdle. 

 

crista medialis<ms>A term introduced by Franz Weidenreich for a ridge-like medial 

border of the proximal femoral shaft. Martin (1928) had referred to such a structure as a 

“crista interna”, but Weidenreich (1941) suggested that term be replaced by crista 

medialis. (3/13/12) Anatomy: Lower limb and limb girdle. 

 

cruciate eminence<ms>See endinion. (1/11/12) Anatomy: Regional - cranium. 

 

deformation, elastic<ms>See hardness. (4/1/12) Functional morphology: Terms. 

 

deformation, plastic<ms>See hardness. (4/1/12) Functional morphology: Terms. 

 

dental topographic analysis<ms> Dental topographic analysis refers to a family of 

techniques that use three-dimensional images of the occlusal surfaces of teeth to detect 

and quantify small differences in topography. These techniques have the potential to 

quantify the relationship between the topographical complexity of the outer enamel 

surface and broad dietary categories (see Lambert, 2010 for a review). The family of 

dental topographic analytical methods is geared towards using three-dimensional imagery 

to quantify tooth shape more accurately and with greater sensitivity than is the case with 

traditional shearing quotient analysis and it enables function to be inferred from both 

unworn and worn teeth. Examples of dental topographic analytical methods are the relief 

index (or RFI), the orientation patch count (or OPC), and the Dirichlet Normal 

Energy (or DNE). Bunn et al. (2011) suggest that the Dirichlet Normal Energy method is 

better able to differentiate between broad dietary categories than other dental topographic 

methods, but the same authors also show that these methods are most powerful when 

used in combination. (7/26/12) Behavior: Diet – Categories. 

 

Dirichlet Normal Energy<ms> One of the family of methods known as dental 

topographic analysis. Unlike the relief index and the orientation patch count methods, 

Dirichlet Normal Energy (DNE) observations are not affected by the orientation of the 

tooth surface. It quantifies the “curvy-ness” of a surface in terms of deviations from a 

normal planar surface. The occlusal surfaces of the teeth of folivores and insectivores 

tend to have high DNE values. Bunn et al. (2011) suggest that the Dirichlet Normal 

Energy method is better able to differentiate between broad dietary categories than other 

dental topographic methods, but the same authors also show that these methods are most 

powerful when used in combination. (7/26/12) Behavior: Diet – Categories. 

 

DK1<ms>Acronym for Die Kelders Cave 1. See Die Kelders. (2/17/12) 

Paleoanthropology: Site prefixes and abbreviations. 
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EAGRU<ms>Acronym for the East African Geological Research Unit (which see). 

(3/10/12) History: Research Groups. 

 

East African Geological Research Unit<ms>The East African Geological Research 

Unit (or EAGRU), the brain-child of Basil King, was an ambitious mapping project in the 

northern part of the East African Rift Valley in Kenya. It was a collaboration between 

King’s research group at Bedford College (part of the University of London), the 

Geological Survey of Kenya, and the Department of Geology at what was then University 

College, Nairobi. The EAGRU project involved several graduate students (e.g., Greg 

Chapman, Andrew Hill, John Martyn, and Martin Pickford) who mapped regions (e.g., 

the Tugen Hills) that became the focus of several subsequent productive field research 

projects. For example, Bishop and Chapman (1970) and then Bishop and Pickford (1975) 

described the sediments and fossils from the Ngorora Formation; Bishop, Chapman, and 

Hill, together with Jack Miller (Bishop et al. 1971), described the c.16 Ma-long 

succession of vertebrate assemblages in the Tugen Hills, and Carney et al. (1971) 

described the first hominin from the Chemoigut Formation at Chesowanja and later 

Bishop, Pickford, and Hill (1975) reported archeology and a further hominin from 

Chesowanja. See also Bishop, Walter William (Bill) (1931–77), Tugen Hills. (3/10/12) 

History: Research Groups. 

 

EFTM<ms>Contraction of “Elandsfontein main.” See Elandsfontein. (2/17/12) 

Paleoanthropology: Site prefixes and abbreviations. 

 

eminentia cruciata<ms>See endinion. (1/11/12) Anatomy: Regional - cranium. 

 

EMP<ms>Acronym for Early-Middle Pleistocene. (3/10/12) Archeology: Terms. 

 

enamel, chemistry<ms>Though enamel is usually considered to be homogenous, the 

mineral component varies throughout the enamel cap. Cuy et al. (2002) and Darnell et al. 

(2010) have shown that the amounts of sodium, potassium, and magnesium increase from 

the enamel surface towards the enamel-dentine junction, while the amounts of calcium 

and phosphate decrease. Darnell et al. (2010) suggest that this mineral variation may 

explain a similar gradient in the mechanical properties of enamel, which is harder and 

stiffer at the enamel surface than at the enamel-dentine junction. (2/25/12) Anatomy: 

Teeth - terms. 

 

enamel, mechanical properties<ms>Though enamel is usually considered to be 

homogenous, the mechanical properties of enamel vary throughout the enamel cap. 

Darnell et al. (2010) showed that enamel is harder and stiffer at the enamel surface than 

at the enamel-dentine junction. They also uncovered inter-cuspal and intra-cuspal 

differences in the gradient of the mechanical properties of the enamel. The gradient of the 

mechanical properties of the enamel was reduced across the thickness of the buccal cusps 

of a maxillary molar, while in the lingual cusps it was accentuated. (2/25/12) Anatomy: 

Teeth - terms. 
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enamel cap<ms>The term used to describe the enamel tissue that sits on top of the 

dentine core of all of the various types of teeth seen in primates, including hominins. See 

enamel thickness, enamel-dentine junction. (2/25/12) Anatomy: Teeth - terms. 

 

endinion<ms>(Gk en = in and the landmark inion) This landmark (aka the internal 

occipital protuberance) is the most anterior projection of the endocranial surface of the 

occipital bone. It usually corresponds to the point known as the cruciate eminence, which 

is where the sagittal and the lateral limbs of the cruciate formation meet in the midline. 

The two sagittal limbs of the formation correspond to the superior sagittal and occipital 

venous sinuses and the two lateral limbs to the tranverse venous sinuses. (1/11/12) 

Anatomy: Regional - cranium. 

 

endinion-inion relationship<ms>The endinion and the inion are, respectively, the most 

anterior projection of the endocranial surface of the occipital bone and the landmark on 

the external surface of the occipital where the tangent connecting the most superior parts 

of the superior nuchal lines intersects the midline. Franz Weidenreich (1940), along with 

many others after him, suggested that one of the derived characteristics of Homo erectus 

was that endinion is consistently situated below the level of inion. This relationship was 

said to contrast with that in modern humans in which endinion is either at the same level, 

or even higher than, inion. This relationship has been difficult to assess because of the 

different ways that the distance and height difference between endinion and inion have 

been assessed. Balzeau et al. (2011) is one of the few studies to investigate the 

comparative context of the endinion/inion relationship and it concludes that endinion 

being situated below and apart from inion, “can no longer be considered an 

autapomorphic trait of H. erectus” (ibid, p. 500). They suggest that such a relationship is 

primitive for the hominin clade. They also confirm that, “endinion above inion occurs 

occasionally (and exclusively) in anatomically modern humans (ibid, p. 500). (1/11/12) 

Anatomy: Regional - cranium. 

 

ERRP<ms> Acronym for the East Rudolf Research Project (which see). (3/10/12) 

History: Research Groups. 

 

euprimate<ms>(L. primate  first) See primate. (3/19/12) Paleontology: Fossil evidence 

– Non-hominin primate taxa. 

 

exostosis<ms>(Gk ex = out of and osteon = bone) Literally an outgrowth from a bone (pl. 

exostoses). Exostoses range in size from the small ones seen around the perimeter of the 

surfaces of synovial joints affected by osteoarthritis, to large exostoses such as the one 

seen on the medial surface of the proximal part of the shaft of the Trinil 3 femur. The 

latter is most likely the result of bone formation within a traumatically induced 

hematoma, so-called myositis ossificans. See Trinil 3. (3/13/12) Anatomy: terms. 

 

external occipital protuberance<ms>See inion. (1/11/12) Anatomy: Regional - 

cranium. 
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fishing<ms>Usually considered one of the hallmarks of modern human behavior, 

fishing is thought to be part of a systematic increase in dietary breadth that occurred 

sometime during or at the end of the Middle Stone Age (McBrearty and Brooks, 2000). 

The earliest evidence for the systematic pursuit of shallow-water fish comes from 

Blombos Cave (Henshilwood and Sealy 1997). The earliest evidence for the systematic 

pursuit of deep-water fish species comes from Jerimalai, a cave site on the coast of East 

Timor. In levels dated to c.42 ka, the remains of deep-water (or pelagic) fish species (e.g., 

tuna) make up approximately half of the fish remains recovered (O’Connor et al. 2011). 

(1/11/12) Archeology: Terms. 

 

fossa hypotrochanterica<ms>See hypotrochanteric fossa. (3/13/12) Anatomy: Lower 

limb and limb girdle. 

 

fracture toughness<ms>Fracture toughness is the resistance of a material to crack 

propagation, but there is some disagreement as to how this resistance is measured. For 

some, it is measured as the energy required to generate a unit area of crack, represented 

by the symbol R, and its units are joules per meter squared (J m
-2

). Others consider 

fracture toughness to be the stress required to propagate a crack of given length and they 

determine its value as the product of the square root of crack length and stress, corrected 

for specimen geometry. In this case, fracture toughness is indicated by the symbol T, or 

sometimes Kc. Fracture toughness has relevance to paleoanthropology in a number of 

research areas, but is mostly encountered in the evaluation of food mechanical 

properties. Foods with high fracture toughness require substantial energy input (or high 

stress) to break them down. The converse, foods with low fracture toughness, are brittle; 

brittle objects fracture with low energy input. As a generalization, fracture toughness and 

hardness trend in opposite directions. Tough objects (such as many types of leaves) 

fracture stably at high displacements and low energy input, while hard objects (such as 

nuts) tend to fracture unstably at high energy input and small displacements. For this 

reason, some have suggested that “tough” foods be referred to as being “displacement-

limited” (Lucas et al. 2000). However, the complexity of certain biological structures 

such as Mezzettia seeds enables them to be both tough and hard (Lucas et al. 2011). Some 

biological tissues such as mammalian tooth enamel can also exhibit an increase in 

fracture resistance with crack extension, known as R-curve behavior (Bajaj and Arola 

2009). This is a desirable material property for protective tissues like enamel because 

more and more energy needs to be put into the system in order to continue crack growth. 

See mechanical property, hardness, elastic modulus (4/1/12) Functional morphology: 

Terms. 

 

fynbos<ms>(Afks. fyn = fine (as in fine-leaved) and bos = bush) Fynbos is the primary 

vegetation type within the Cape Floristic Region, located along the southwestern Cape 

of South Africa. It is characterized by a fire-dependent, hard-leaved (sclerophyllous), 

evergreen shrubland that occurs on nutrient-poor soils. The dominant plant families 

include heaths and heathers (Ericaceae), proteas (Proteaceae), and rush-like restios 

(Restionaceae). Fynbos is famous for its diversity, contributing 70-80% of the plant 

species within the Cape Floristic Region. See also Cape Floristic Region (3/24/12) 

Paleoclimate/Paleoenvironment: Reconstruction. 
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GMM<ms>Acronym for geometric morphometrics (which see). (2/28/12) 

Morphometry: Data capture - methods. 

 

Grotta Taddeo<ms>See Taddeo Cave. (2/1/12) Paleoanthropology: Sites – Europe. 

 

group<ms>See taxonomy. (3/8/12) Systematics: Taxonomy. 

 

haplorhine<ms>The informal or vernacular term for a specimen that belongs to a taxon 

within the Haplorhini. See Haplorhini. (3/19/12) Paleontology: Fossil evidence – Non-

hominin primate taxa.   

 

Haplorhini<ms>(Gk. haplos = simple and rhini = nose, hence “simple-nosed”) The 

primate suborder that comprises the tarsiers, monkeys, apes and their fossil relatives as 

well as totally extinct groups including the propliopithecids (from the Oligocene of Afro-

Arabia), pliopithecids (found in the Miocene through to the Pleistocene in Eurasia) and 

possibly the omomyoids (which radiated in the Eocene in North America and Eurasia). 

Modern humans and hominins are haplorhines. The group Haplorhini lays more stress on 

phylogenetic than on phenetic evidence (e.g., tarsiers are included in the Haplorhini 

despite having superficial similarities to lemurs and lorises). Unlike its sister clade the 

Strepsirhini, the Haplorhini have unsplit nostrils and lack a rhinarium (a wet naked 

surface around the nostrils - hence the reference to ‘dry nosed’). Their defining bony 

features include relatively short snouts, orbits that are enclosed in bone posteriorly (as 

opposed to having only a ‘post-orbital bar’ of bone, as in Strepsirhini), a fused metopic 

suture of the frontal bone, an ectotympanic tube and a fused mandibular symphysis. 

Living haplorhines all lack a tapetum lucidum (the reflective layer behind the retina, as 

seen in modern cats and dogs, among other mammals) and have a highly efficient and 

vascularised placenta (known as a haemochorial placenta). Haplorhines tend to be K-

selected (i.e., they give birth to small numbers of offspring and invest heavily in each 

one). See also r-K selection. (3/19/12) Paleontology: Fossil evidence – Non-hominin 

primate taxa. 

 

hardness<ms>A term referring to a material’s ability to withstand permanent (i.e., 

plastic) deformation. Hardness tends to trend positively with elastic modulus, which is 

the ability of a material to withstand non-permanent (elastic) deformation (colloquially 

referred to as stiffness). Hardness, indicated by the symbol H, is most often measured 

through the use of indentation tests in which an indenter is pressed into the surface of a 

material. The hardness is then calculated as the force over the area of the indentation. 

Because hardness is scale-sensitive, it is sometimes not considered a true mechanical 

property, but it can be used to estimate the yield strength of the material. Hardness in 

plant materials is typically related to high cell density (e.g., seed shells) or localized 

amorphous silica (e.g., leaves). Lucas et al. (2000) refer to “hard” foods as “stress-

limited” in that stress is the limiting factor in determining whether or not the food breaks. 

See mechanical property, toughness, elastic modulus. (4/1/12) Functional morphology: 

Terms. 
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hard-object feeding<ms>See durophagy. (2/12/12) Behavior: Diet – Categories. 

 

High Terrace<ms>See Ngandong. (1/31/12) Paleoanthropology: Sites – East Asia and 

Pacific/Indonesia. 

 

Hollow Rock Shelter<ms>(Location 32°15'38"S, 19°18'30"E, Western Cape Province, 

South Africa; etym. Literally, a shelter in a hollowed rock) History and general 

description This elevated rock shelter was discovered in 1991 on the Sevilla Farm by 

researchers prospecting for rock paintings. The shelter is 60 km due east from the 

Atlantic seaboard and is within the Cederberg range; the Olifants River is to the west and 

the Karoo to the east. The shelter itself is a hollowed area beneath a 6m high pyramidal-

shaped rock that rests on a 70 m high platform of bedrock. The shelter commands 

extensive views over the Cederberg to the east. Two-thirds of the occupation floor was 

excavated in 1993; more of the floor was excavated in 2008. The occupation floor rarely 

exceeds 20 cm in thickness and most of the artifacts come from between sediments that 

are between 5 cm and 15 cm below the surface. Temporal span and How dated?  

Preliminary optically-stimulated luminescence ages of the artifact-rich layers are 80-72 

ka. Hominins found at the site None. Archeological evidence found at the site A total of 

69 Still Bay points were recovered from the 1993 and 2008 excavations. Other artifacts 

include side- and end- scrapers, flakes and blades. Most of the artifacts are made of 

quartzite and quartz; a few are made from silcrete and hornfels. Key references: Geology, 

dating and paleoenvironment Högberg and Larsson 2011. Hominins N/A. Archeology 

Evans 1994; Högberg and Larsson 2011. (10/16/11) Paleoanthropology: Sites – southern 

Africa. 

 

HVR1<ms>Acronym for hypervariable region 1. See mitochondrial DNA. (1/16/12) 

Genetics and Molecular Biology. 

 

hypervariable region 1<ms>See mitochondrial DNA. (1/16/12) Genetics and 

Molecular Biology. 

 

hypotrochanteric fossa<ms>A term used by Franz Weidenreich for a fossa situated just 

distal to the third trochanter (Weidenreich 1941). In modern humans this region 

corresponds to the attachment of the gluteus magnus. When that attachment is rugose it is 

referred to as the gluteal tuberosity. (3/13/12) Anatomy: Lower limb and limb girdle. 

 

hystricids<ms>The informal name for the rodent family Hystricidae (e.g., porcupines, 

hedgehogs) whose members are found at some hominin sites. See also Hystricidae. 

(3/13/12) Paleontology: Fossil evidence – Non-primate taxa. 

 

Hystricidae<ms>(Gk hystrix = porcupine, hedgehog) One of the rodent families whose 

members are found at some hominin sites. The group consists of the Old World 

porcupines, which are distributed throughout southern Europe, Asia, Africa, and many 

islands of the East Indies (Nowak 1999). The family Hystricidae consists of 3 extant 

genera and 11 species. Within hystricids the combined lengths of the head and body 

range from 350-930 mm, tail lengths range from 25-260 mm and body weight ranges 
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from 1.5-30 kg. Members of the Hystricidae inhabit a variety of environments including 

savannas, forests, and deserts. Fossils of this family are well known from hominin sites in 

East and southern Africa (Winkler et al. 2010) as well as from sites outside of Africa 

(Sen and Purabrishemi 2010). See also Rodentia. (3/13/12) Paleontology: Fossil 

evidence – Non-primate taxa. 

 

ice-rafted debris<ms>Refers to the sediment load that is released when icebergs melt. 

The released debris have a characteristic morphology that allows them to be recognized 

in deep-sea sediments. See ice-rafting. (3/3/12) Paleoclimate: Reconstruction.  

 

inion<ms>(Gk inion = back of the head) This landmark (aka the external occipital 

protuberance) is where the tangent connecting the most superior parts of the superior 

nuchal lines on each side intersects the midline (i.e., the mid-sagittal plane). (1/11/12) 

Anatomy: Regional - cranium. 

 

interglacial<ms>See glacial cycles. (2/23/12) Paleoenvironment: Terms. 

 

internal occipital protuberance<ms>See endinion. (1/11/12) Anatomy: Regional - 

cranium. 

 

IRD<ms>Acronym for ice-rafted debris (which see). See also ice-rafting. (3/3/12) 

Paleoclimate: Reconstruction.  

 

Joe’s Garden<ms>See Ivane Valley site complex. (11/10/11) Paleoanthropology: Sites 

– East Asia and Pacific.  

 

Karre<ms>See Melka Kunturé. (3/12/12) Paleoanthropology: Africa, Horn of – 

Ethiopia. 

 

Kella<ms>See Melka Kunturé. (3/12/12) Paleoanthropology: Africa, Horn of – 

Ethiopia. 

 

Kerapa<ms> See Ivane Valley site complex. (11/10/11) Paleoanthropology: Sites – East 

Asia and Pacific.  

 

Kosipe Mission<ms>See Ivane Valley site complex. (11/10/11) Paleoanthropology: 

Sites – East Asia and Pacific.  

 

KNM-ER 60000<ms>Site Koobi Fora. Locality Area 105. Surface/in situ Surface. Date 

of discovery July 11
th

 2009. Finder Cyprian Nyete. Unit Sandstone blocks from just 

above the KBS Tuff. Horizon N/A. Bed/member KBS Member. Formation Koobi Fora 

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

dated horizon N/A. Geological age Between 1.87-1.78 Ma. Developmental age Adult. 

Presumed sex Unknown. Brief anatomical description A nearly complete adult mandible, 

lacking only the anterior part of the left ramus, but with some postmortem deformation of 

the right side of the corpus. All of the worn tooth crowns are preserved. Announcement 
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Leakey et al. 2012. Initial published description Leakey et al. 2012. Photographs/line 

drawings, metrical data and detailed anatomical description Leakey et al. 2012. Initial 

taxonomic allocation Homo sp. – either Homo habilis or Homo rudolfensis. Taxonomic 

revisions N/A. Current conventional taxonomic allocation Homo sp. Informal taxonomic 

category Transitional hominin. Significance This adult mandible is complete enough to 

be confident that it departs from the morphology seen in KNM-ER 1802, but unlike 

mandibles attributed to early African Homo erectus it has a wide extramolar sulcus and 

both premolars have mesial and distal roots. The shape and the proportions of the dental 

arcade are more compatible with the KNM-ER 1470 and KNM-ER 62000 maxillae than 

with crania such as KNM-ER 1813. If the OH 7 mandible matches the KNM-ER 1470 

and KNM-ER 62000 maxillae then they, and presumably the KNM-ER 60000 mandible, 

would be referred to H. habilis. If not, which seems more likely, then the KNM-ER 

60000 mandible would join KNM-ER 1470 in H. rudolfensis. Location of original 

National Museums of Kenya, Nairobi, Kenya. (4/5/12) Paleoanthropology: Africa, East 

– Koobi Fora. 

 

KNM-ER 62000<ms>Site Koobi Fora (Karari Ridge). Locality Area 131. Surface/in 

situ Surface. Date of discovery June 6
th

 2008. Finder Daniel Elgite. Unit “channel sand 

body that locally erodes through … marker bed g” (Leakey et al. 2012). Horizon Just 

below marker bed g, 17 m below the KBS Tuff. Bed/member upper Burgi Member. 

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

Tuff. Nearest underlying dated horizon N/A. Geological age Between 1.95-1.91 Ma. 

Developmental age Subadult. Presumed sex Female. Brief anatomical description A 

fragment that preserves most of the maxilla, plus the right zygomatic bone and most of 

the nasal aperture. The anterior part of the alveolus is missing between the canines, thus 

exposing the alveoli of the anterior teeth. Announcement Leakey et al. 2012. Initial 

published description Leakey et al. 2012. Photographs/line drawings, metrical data and 

detailed anatomical description Leakey et al. 2012. Initial taxonomic allocation Homo sp. 

– either Homo habilis or Homo rudolfensis. Taxonomic revisions N/A. Current 

conventional taxonomic allocation Homo sp. Informal taxonomic category Transitional 

hominin. Significance This maxilla shares distinctive morphology (e.g., “squared-off” 

anterior maxilla that has the P
3 

at the intersection of the straight anterior and posterior 

teeth, orthognathic nasoalveolar clivus, flat midface, relatively narrow upper face) with 

the much larger maxilla belonging to the KNM-ER 1470 cranium. The shape and the 

proportions of the dental arcade are said to be more compatible with the KNM-ER 60000 

mandible than with KNM-ER 1802. If the OH 7 mandible matches the two maxillae then 

they would be referred to H. habilis. If not, which seems more likely, then the KNM-ER 

62000 maxilla would join KNM-ER 1470 in H. rudolfensis. Location of original 

National Museums of Kenya, Nairobi, Kenya. (4/5/12) Paleoanthropology: Africa, East 

– Koobi Fora. 

 

KNM-ER 62003<ms>Site Koobi Fora (Karari Ridge). Locality Area 130. Surface/in 

situ Surface. Date of discovery July 17
th

 2007. Finder Robert Moru. Unit “just above a 

prominent intraformational conglomerate (marker bed g)” (Leakey et al. 2012). Horizon 

1 4m below the KBS Tuff. Bed/member upper Burgi Member. Formation Koobi Fora 

Formation. Group N/A. Nearest overlying dated horizon KBS Tuff. Nearest underlying 
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dated horizon “very close to the projected level of the base of the Olduvai Subchron” 

(ibid). Geological age Between 1.95-1.9 Ma. Developmental age Adult/late subadult. 

Presumed sex Unknown. Brief anatomical description Mandibular fragment that extends 

from just left of the midline to just distal to the right M1. Parts of the crowns of the right 

P3-M1. Announcement Leakey et al. 2012. Initial published description Leakey et al. 

2012. Photographs/line drawings, metrical data and detailed anatomical description 

Leakey et al. 2012. Initial taxonomic allocation Homo sp. – either Homo habilis or 

Homo rudolfensis. Taxonomic revisions N/A. Current conventional taxonomic allocation 

Homo sp. Informal taxonomic category Transitional hominin. Significance This mandible 

shares distinctive morphology (e.g., “squared-off” anterior arcade, narrow incisor roots 

and small premolar crowns) with the better-preserved KNM-ER 62000 mandible. The 

shape and the proportions of the dental arcade are said to be more compatible with the 

KNM-ER 1470 and KNM-ER 62000 maxillae than with crania such as KNM-ER 1813. 

If the OH 7 mandible matches the KNM-ER 1470 and KNM-ER 62000 maxillae then 

they, and presumably the KNM-ER 62003 mandible, would be referred to H. habilis. If 

not, which seems more likely, then the KNM-ER 62003 mandible would join KNM-ER 

1470 in H. rudolfensis. Location of original National Museums of Kenya, Nairobi, 

Kenya. (4/5/12) Paleoanthropology: Africa, East – Koobi Fora. 

 

KRM<ms>Acronym for Klasies River Mouth (which see).  (2/17/12) 

Paleoanthropology: Site prefixes and abbreviations. 

 

LA<ms>Acronym for lordotic angle (which see). See also lumbar lordosis.  (1/12/12) 

Anatomy: Regional – Axial skeleton. 

 

Laetoli Footprint Tuff<ms>See Laetoli hominin footprints. (1/12/12) 

Paleoanthropology: Sites – East Africa.  

 

lagomorphs<ms>The informal name for the mammalian order Lagomorpha (e.g., 

rabbits, pikas, and hares) whose members are found at some hominin sites. See also 

Lagomorpha,. (3/13/12) Paleontology: Fossil evidence – Non-primate taxa. 

 

Lagomorpha<ms>(Gk lagos = hare and morphē = form) One of the mammalian orders 

whose members are found at some hominin sites. The order Lagomorpha is composed of 

rabbits, pikas and hares. Lagomorphs inhabit most of the world’s major landmasses, 

except for southern South America, the West Indies, and most of the Southeast Asian 

islands (Nowak 1999). Within the order the combined lengths of the head and body range 

from 125 to 750 millimeters, while body weight ranges from 125 to 7,000 g. Although 

lagomorphs are known from several fossil localities (Winkler 2002, Winkler and Avery 

2010), they have received comparatively little attention and as a result their evolutionary 

history is poorly understood. (3/13/12) Paleontology: Fossil evidence – Non-primate taxa. 

 

last supper effect<ms> A colloquialism referring to the relationship between the dental 

microwear preserved on the occlusal surface of the teeth of an individual at the time of its 

death and the way that microwear is almost certainly influenced by the types of food 

consumed by that individual shortly (i.e., no more that a few weeks) before its demise. In 
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an elegant study, Alan Walker and co-workers (Walker et al. 1978) showed that when 

one species of hyrax changed its diet from browsing to grazing, the distinctive dental 

microwear signal for a browsing animal changed to that of a grazer within a period of six 

months. This raised the possibility that dental microwear analyses could be used to 

document seasonal differences in diet. Subsequent work by Teaford and co-workers 

(Teaford and Glander 1991, Teaford and Lytle 1996, Teaford and Oyen 1989, Teaford 

and Tylenda 1991) showed that individual microwear features could be overprinted in a 

matter of days or weeks, depending on the diet. This means that dental microwear may 

reflect what an animal was eating in the last few days or weeks of its life, something that 

Fred Grine has referred to as the “last supper effect” (Grine 1986).  As shallower 

features, such as fine scratches, might be overprinted more rapidly than deeper features, 

this raises the possibility that evidence of hard object feeding might linger on the tooth 

surface, thus leading to an overestimate of the role of hard foods in the diet.  Of course, 

this might, in turn, mean that the absence of evidence for hard foods might be all the 

more persuasive. See also dental microwear, diet reconstruction. (1/30/12) Behavior: 

Diet – reconstruction. 

 

lateral crest<ms>See crista lateralis. (3/13/12) Anatomy: Lower limb and limb girdle. 

 

Liem’s paradox<ms>What others (e.g., Robinson and Wilson 1998) have called Liem’s 

paradox relates to the conclusions reached by Karel Liem at the conclusion of an elegant 

study of the feeding repertoires of cichlid fish.  Liem (1980) noted that that the most 

morphologically derived taxa were those that were generalized feeders. Specifically he 

observed that “the greatest paradox emerging from the study on intra- and interspecific 

differences in feeding repertoires of cichlid fishes is that the most specialized taxa are not 

only remarkable specialists in a narrow sense, but also jacks-of-all-trades. If specialists 

are simultaneously jacks-of-all-trades, how could they have evolved according to the 

widely accepted hypothesis that broadening the range of usable resources prevents 

species from specializing on individual types?” (ibid, p.295).  Thus, it is possible that 

derived feeding characteristics evolve not necessarily to allow species to specialize 

ecologically on consuming a particular type of food (i.e., to become a dietary stenotope), 

but rather to allow them to broaden their niche to access foods that were previously 

unavailable (i.e., to become a dietary eurytope). Liem’s paradox has important 

implications for understanding the relationship between diet and dietary adaptation. One 

might expect that reconstructing the diet of an extinct organism leads to an understanding 

of why its dietary adaptations evolved. Indeed, this is likely to be the case if the organism 

in question is a dietary stenotope that exhibits a narrow utilization and tolerance of 

dietary resources.  In such species, the foods that are consumed most frequently are also 

likely to have supplied the selective pressure leading to dietary adaptation.  However, if 

the organism in question is a dietary eurytope that exhibits a broad utilization and 

tolerance of such resources, then the situation is complicated by the fact the foods that are 

eaten most frequently are not necessarily those that are driving natural selection on the 

feeding apparatus.  Thus, methods that capture information about the foods that are most 

frequently consumed are not necessarily capable of providing maximally useful 

information about adaptation. It is perhaps of some small historical interest that the logic 

underlying Liem’s paradox was recognized by Darwin (1859:87): “A structure used only 
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once in an animal’s life, if of high importance to it, might be modified to any extent by 

natural selection.” Cichlid fish and hominins are some way from each other on the Tree 

of Life, but Wood and Strait (2004) suggested that Paranthropus boisei might be another 

example of a morphologically highly-derived organism also being a dietary generalist. 

(3/26/12) Behavior: Diet – reconstruction. 

 

locking<ms>This term refers to medial rotation of the femur on a fixed tibia (or lateral 

rotation of the tibia on a fixed femur) in modern humans that occurs during the terminal 

phase of knee extension. Some have suggested that the rotation is due to tension in the 

cruciate ligaments or to differences in the lengths of the femoral condyles (Tardieu 1981). 

On the basis of an examination of cadaver knees, Rajendran (1985) proposed that 

“locking”, “screwing home,” or “combined rotation” at the knee joint is a consequence of 

“the articular contours of the femoral and tibial condyles” (ibid, p. 194). He suggested, 

“the essential feature on the femoral condyles is a convex surface adapted for rolling. On 

the tibia, the contours that chiefly influence rotation are the concave up slope on the 

anterior portion of the medial condyle that brings the rolling medial femoral condyle to a 

skidding halt, and the flattening or convex down slope on the anterior part of the lateral 

tibial condyle that allows the rolling of the lateral femoral condyle to continue further 

forwards, thus bringing about medial rotation of the shaft” (ibid, p. 194). Hollister et al. 

(1993) investigated the axes of rotation in six fresh knees. They concluded that “the 

screw home mechanism” (i.e., locking) is a combination of the external rotation of the 

tibia with extension caused by the obliquity of the flexion-extension axis and independent 

rotation about the longitudinal axis. In the absence of observing living subjects it is not 

clear how to establish whether locking occurred during the terminal phase of extension in 

the knee joints of archaic hominins, but if Rajendran and Hollister et al. are correct the 

shape of the condyles of any fossil knees should be informative. Freeman (2001) provides 

an accessible review. (8/23/12) Anatomy: Regional – lower limb and limb girdle. 

 

Lophocebus<ms>See mangabey. (2/12/12) Paleontology: Extant and fossil taxa – 

Nonhominin primates. 

 

lordotic angle<ms>The extent of any lumbar lordosis can be quantified using the 

lordotic angle, which is the angle subtended between the plane of the superior endplate of 

the first sacral vertebra and the plane of the superior endplate of the fifth presacral 

vertebra. This angle is usually <25° in the great apes and >25° in modern humans and in 

fossil hominins (Been et al. 2012). See lumbar lordosis.  (1/12/12) Anatomy: Regional – 

Axial skeleton. 

 

Mala Balanica<ms>(Location 43°20'21"N, 22°05'11"E, Sicevo Gorge, Nis, Serbia, 

Central Balkans; etym. Mala = small and balan or bunjika = a hallucinogenic plant, or 

balan = a name given to a male goat/sheep) History and general description This 

elongated karstic chamber is part of the Balanica Cave Complex. Situated in the Svrljig 

Mountains the Mala Balanica cave is c.300 m above sea level and it is c.100 m above the 

Nisava River; the opening of the cave faces south. A small test 2 m
2
 excavation carried 

out in 2005 yielded quartz artifacts including scrapers. From 2006-11 a further 15 m
2
 

were excavated to an average depth of c.100 cm. Four subunits/layers (a, b, b' and c) are 
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recognized in facies 3, the lowest of the three facies and the middle facies, 2, is 

subdivided into eight subunits/layers (a-h); facies 1 contains recent and sub-recent 

material. Middle Paleolithic artifacts were found in layers 2 a-d and a hominin mandible 

was recovered in-situ from layer 3b. Temporal span and How dated?  Preliminary 

uranium-series age estimates directly on the hominin mandible suggest a minimum age of 

113 +72/-43 ka. The microfauna are consistent with a Middle Pleistocene age. Hominins 

found at the site Part of the left side of a mandible, BH-1, that extends from the canine 

alveolus to just distal to the M3; the crowns and roots of M1-3 are preserved. The robust 

corpus and the relatively primitive dental morphology of the mandible link it to the 

mandibles recovered from Dmanisi. Archeological evidence found at the site Most of the 

102 artifacts come from layers 2a-c. Scrapers and denticulates make up c.60% and 

c.25%, respectively; the dominant raw material is quartz. The artifacts have been 

assigned to the Charentian-Mousterian. Key references: Geology, dating and 

paleoenvironment Roksandic et al. 2011. Hominins Roksandic et al. 2011. Archeology 

Roksandic et al. 2011. (1/30/12) Paleoanthropology: Sites – Europe. 

 

mangabey<ms>The informal name for a group of African cercopithecoid monkeys, all 

of which are hard-object feeders and all of which have thick enamel. Once thought to 

have been a clade, both morphological and molecular evidence supports the hypothesis 

that the group is polyphyletic (Groves 1978, Harris and Disotell 1998). The more 

arboreal members of the group in the genus Lophocebus are closely-related to Papio and 

Theropithecus, whereas the more terrestrial mangabeys in the genus Cercocebus form 

the sister taxon of Mandrillus. The group is used as a referential and strategic model to 

test the hypothesis that the thick enamel of the hyper-megadont australopiths is an 

adaptation for, among other things, hard-object feeding. See also diet reconstruction, 

durophagy, enamel thickness, modeling, referential modeling. (2/12/12) 

Paleontology: Extant and fossil taxa – Nonhominin primates. 

 

material property<ms>A material property is a general term referring to any property 

that may be used to compare the qualities of one material with another. Subsets of 

material properties include mechanical properties, chemical properties, thermal 

properties, etc. A material property is often quantitative, and can be either dependent or 

independent of other independent variables, such as temperature. Material properties 

often display anisotropy, which is to say they vary to some degree according to the 

direction in the material in which they are measured. Material properties can be 

determined by standardized test methods, many of which are listed with ASTM 

International (formerly the American Society for Testing and Materials). See mechanical 

property (4/1/12) Functional morphology: Terms.  

 

MCPH1 to 6<ms> Primary microcephaly genes. See brain size evolution, molecular 

basis of, microcephaly. (3/8/12) Genetics and molecular biology. 

 

mechanical property<ms>A mechanical property is one type of material property that 

governs how a material will behave under load. Typical mechanical properties include 

strength, hardness, toughness, elasticity, plasticity, brittleness, ductility, and malleability. 

Such properties are described in terms of the types of force or stress that an object must 
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withstand and how these stresses are resisted. Common types of stress include 

compression, tension, shear, torsion, or a combination of these stresses, such as fatigue. 

In paleoanthropology, mechanical properties have been used to understand the challenge 

of consuming certain food items (e.g., Constantino et al. 2012), the response of the 

modern human skeleton to external forces and the mechanisms of stone tool production. 

See hardness, elastic modulus, toughness. (8/26/12) Functional morphology: Terms. 

 

medial crest<ms>See crista medialis. (3/13/12) Anatomy: Lower limb and limb girdle. 

 

metapodial<ms>(Gk meta = after and pod, from pous = foot, hence the bones “after the 

carpals or tarsals”) The term used for the long bones of the hand (metacarpals) and the 

foot (metatarsals). The metacarpals and metatarsals are serially homologous structures, 

articulating proximally with the distal carpal or tarsal bones and articulating distally with 

the proximal phalanges. Vertebrates have between four and twenty metapodials (e.g., the 

hominin skeleton has the primitive condition of five per limb whereas the bovid skeleton 

has only one per limb). The term metapodial is mainly used in zooarcheological contexts 

where faunal analysts may be unable to distinguish between fragmented metacarpals and 

metatarsals. This is often the case for ungulates, especially bovids and cervids, whose 

fore- and hindlimb metapodials are morphologically similar. From an analytical 

perspective, the use of metapodial as a class of skeletal element is useful for tallying 

skeletal part frequencies and for examining carcass transport strategies, since the 

metacarpals and metatarsals of most ungulates provide similar energetic returns (i.e., they 

contain similar amounts of marrow and are associated with very little meat). See also 

hand and foot. (3/8/12) Anatomy: Postcranial – terms and Paleontology: Terms. 

 

metaspecies<ms>(Gk meta = with or beside and L. specere = to look) A species that is at 

the time not known to be either monophyletic or paraphyletic (Donoghue 1985). 

Although presently based on shared primitive characters (i.e., symplesiomorphies) a 

metaspecies may turn out to be a monophyletic group, but it could also turn out to be a 

paraphyletic group. Donoghue (1985) suggest that metaspecies should be identified 

with an asterisk. See also phylogenetic systematics, species, taxonomy. (3/8/12) 

Systematics: Taxonomy. 

 

metataxon<ms>(Gk meta = with or beside and taxis = to arrange, or ‘put in order’) A 

taxon recognized at any level, or category, in the Linnaean hierarchy, that is at the time 

not known to be either monophyletic or paraphyletic (Gauthier et al. 1988). Although 

presently based on shared primitive characters (i.e., symplesiomorphies) a metataxon 

may turn out to be a monophyletic group, but it could also turn out to be a paraphyletic 

group. See also phylogenetic systematics, taxonomy (3/8/12) Systematics: Taxonomy. 

 

MEZ<ms>Abbreviation for Mezmaiskaya Cave (which see). (3/8/12) 

Paleoanthropology: Eurasia - Russia. 

 

Miocene apes<ms>An informal term used for a group of catarrhine primates that 

radiated extensively in Africa and Eurasia during the Miocene beginning c.20 Ma. The 

phylogenetic relationships of the Miocene apes are unresolved. There is debate, for 
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example, over whether Proconsul, Dendropithecus, and closely related species (from the 

early to mid Miocene) are stem hominoids or stem catarrhines (see chapters in Hartwig 

2002). Some Miocene apes are included in the Hominoidea and are therefore are 

considered to be closely related to the living apes (gibbons, orangutans, gorillas, 

chimpanzees and bonobos). Early unequivocal hominoids include Equatorius and 

Kenyapithecus (mid Miocene, best known from East Africa, although Kenyapithecus has 

also been identified from Paşalar in Turkey) and Griphopithecus (mid Miocene Africa 

and Eurasia). Fossil and palaeoenvironmental evidence indicates that Miocene catarrhines 

were eclectic. The early to mid Miocene catarrhines (including Proconsul and close 

relatives) radiated extensively into tropical arboreal habitats, filling frugivorous, 

folivorous, above-branch and mixed arboreal/terrestrial niches. In the mid and late 

Miocene, apes also inhabited seasonal tropical and temperate woodland habitats. Tooth 

and enamel morphology suggest that ripe fruit was probably a key component of the diets 

of many Miocene apes but some species were dependent on other foods: Gigantopithecus 

(a late Miocene to Pleistocene ape from Asia) probably consumed significant quantities 

of bamboo and Oreopithecus (late Miocene, from Italy and Sardinia) was highly 

folivorous. Miocene apes share close ties with modern humans and their nearest relatives 

but none are obviously ancestral to the hominin lineage or to any extant apes. The fossil 

record of Africa from the crucial period of the late Miocene is unfortunately poor and this 

contributes to the difficulties in resolving the evolutionary relationships of Miocene apes 

and hominins. It is also possible that the ancestor of the living African apes (including 

gorillas, chimpanzees and humans) evolved in Eurasia following an initial dispersal out 

of Africa in the mid Miocene and re-entered Africa much later. (10/27/11) Paleontology: 

Fossil evidence – Non-hominin primate taxa. 

 

Middle-Pleistocene transition<ms>See Mid-Pleistocene transition. (3/11/12) 

Paleoclimate/Paleoenvironment: Reconstuction. 

 

ML<ms>Acronym for Monte Lessini (which see). (1/16/12) Paleoanthropology: Sites – 

Europe. 

 

molar tubercle<ms>The molar tubercle (aka the molar tubercle of Zuckerkandl) is a 

bulge in the dentine on the buccal aspect of the protoconid of the first deciduous 

mandibular molar. (3/8/12) Anatomy: Dental - Macrostructure. 

 

Mulvaney, Derek John (1925-)<ms>Born in Yarram, Australia, John Mulvaney joined 

the Royal Australian Air Force (RAAF) in 1943 at the age of eighteen. He served in 

England and after WWII returned to Australia where he enrolled as an undergraduate in 

The University of Melbourne and was awarded a BA Honors in history under the 

supervision of John O’Brien in 1949. He continued at The University of Melbourne and 

in 1950 he was awarded an MA for his dissertation entitled State and Society in Britain at 

the time of Roman Conquest. Mulvaney applied for and received an Australian National 

University Scholarship to obtain his PhD, but instead he used the scholarship funds to 

enroll as an undergraduate at Clare College, Cambridge University, where he came under 

the influence of Grahame Clark and Glyn Daniel. During his time at Cambridge, 

Mulvaney participated in many archeological excavations including those at Barclodiad y 
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Gawres in Anglesey, the hill of Tara, and Aamosen’s Bog. After graduating in 1953 with 

his BA, Mulvaney found there were few opportunities for field archeologists, so he 

returned to Australia where he accepted a lectureship at his alma mater where he taught 

Greek and Roman History. But his heart was in archeology and in the mid 1950s he 

began excavations at Fromm’s Landing on the Murray River, a site located 70 miles from 

Adelaide, where the oldest recorded dingo remains were unearthed. In 1962 Mulvaney 

began excavations at Kenniff Cave in southern Queensland. Radiocarbon dating indicated 

the site was >13 ka, thus supporting those who suggested that Australia had been 

inhabited during the Pleistocene. Mulvaney became interested in protohistory and with 

the assistance of local Aboriginal groups he identified pottery, glass, and porcelain on the 

Arnhem beaches that was evidence of cultural contact between the Aborigines and 

Macassans (or Makassars) from Sulawesi who came in search of tree cucumbers (aka 

trepang, hence Macassans are referred to as ‘Trepangers’). In 1969 Mulvaney published 

Prehistory of Australia, a book dedicated to debunking racist assumptions by using 

archeological evidence to paint an informative history of the Aboriginal populations; this 

book has gone through three editions, the third in collaboration with Johan Kamminga. 

His interest in Aboriginal culture led to John Mulvaney’s involvement in establishing the 

Australian Institute of Aboriginal Studies (AIAS) from 1964 to 1986. The AIAS, created 

under an Act of Parliament in 1964, was an important focus of research about the cultures 

and lifestyles of the Aboriginal peoples. Mulvaney, who served as Acting Principal of the 

AIAS in 1971 and who was also a member of the Australian Heritage Commission (the 

primary source of advice to the Australian government on heritage matters) between 1976 

and 1982, was instrumental in ensuring the conservation of Aboriginal sites. Mulvaney’s 

contributions to Australian prehistory and to the preservation of Aboriginal history and 

culture earned him numerous awards including Companion in the Most Distinguished 

Order of St. Michael and St. George (1982), Companion of the Order of Australia (1991), 

the Grahame Clark Medal of the British Academy (1999), and the Rhys Jones Medal of 

the Australian Archeological Association for Outstanding Contribution to Australian 

Archaeology (2004). In 1989 he published Encounters in Place: Outsiders and 

Aboriginal Australians 1606-1985, describing the history, heritage, and importance of 57 

sites of such encounters, both friendly and hostile.  In 2003, he was involved in the fight 

to preserve Recherche Bay, where in 1792 the members of a French expedition, led by 

Bruny d’Entrecasteaux, were the first outsiders to encounter the Aborigines of Tasmania. 

Mulvaney mentored many Australian archeologists (e.g., Ian Davidson, Peter Hiscock, 

Isabel MacBride, Mike Morwood, Wilfred Shawcross, Mike Smith, Lynley Wallace) and 

many others came under his influence (e.g., Peter Bellwood, Rhys Jones, and Colin 

Groves). In 1971 Mulvaney was appointed Professor of Prehistory at the Australian 

National University, a position from which he retired in 1986. In the 60s and 70s 

Mulvaney was seen as the source of conventional wisdom on Australian prehistory and, 

because he was the most prominent Australian representative of the old culture history 

approach to prehistory, he was challenged by supporters of processualism (e.g., Peter 

White and Carmel Schrire). John Mulvaney’s work was the benchmark for many and he 

is justly referred to as the ‘father’ of Australian archeology. (12/19/11) History: 

Biographies. 
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murid<ms>The informal name for the rodent family Muridae (e.g., rats, mice, hamsters, 

voles, lemmings and gerbils) whose members are found at many early hominin sites. See 

also Muridae.  

 

Muridae<ms>(L. mus = mouse) One of the rodent families whose members are found at 

some hominin sites. The murid family includes rats, mice, hamsters, voles, lemmings, 

and gerbils. Although many of the phylogenetic relationships within the family are poorly 

understood (Steppan et al. 2004), the Muridae is by far the most diverse mammalian 

family with 16 extant subfamilies and well over 1,300 recognized species (Musser and 

Carleton 1993, Nowak 1999). The body sizes of murids range from less than 10 g 

(Baiomys- pygmy mice) to more than 2,500 g (Cricetomys- African giant pouched rats). 

Murid habitats range from deserts to tropical forests to tundra; murids inhabit every 

major landmass in the world to the exclusion of Antarctica and New Zealand. As a result 

of their widespread distribution, diversity and species-specific habitat preferences, 

members of the Muridae are commonly used to reconstruct localized hominin 

paleoenvironments (Demirel et al. 2011, Denys 1999). See also microfauna, Rodentia 

(3/13/12) Paleontology: Fossil evidence – Non-primate taxa. 

 

muscle markings<ms>See entheses. (1/11/12) Anatomy: Bone-terms. 

 

Nanjing<ms>See Tangshan Huludong (1/31/12) Paleoanthropology: Sites – China. 

 

NBC<ms>Acronym for Nelson Bay Cave (which see). (2/17/12) Paleoanthropology: 

Site prefixes and abbreviations. 

 

near-surface air temperature<ms>The terrestrial equivalent of sea surface 

temperature. (1/10/12) Paleoclimate: Reconstruction.  

 

New World primates<ms>See platyrrhini. (3/19/12) Paleontology: Fossil evidence – 

Non-hominin primate taxa. 

 

Nineve<ms>See Ivane Valley site complex. (11/10/11) Paleoanthropology: Sites – East 

Asia and Pacific.  

 

NRY<ms>Acronym for the non-recombining part of the Y chromosome. See Y 

chromosome. (3/3/12) Genetics and Molecular Biology.  

 

“Nutcracker Man”<ms>An informal name used for OH 5, the holotype of 

Paranthropus boisei. According to Phillip Tobias “Louis and Mary (Leakey) enjoyed 

treating their fossils as “humans” and “spoke of them light-heartedly by their names.” 

When the newly discovered cranium was presented to the scientific world at the Pan 

African Congress in 1959, Phillip Tobias presided over the session where Louis Leakey 

presented the first account of OH 5. Tobias was asked to give his opinion on the new 

find. Initially he demurred, but then he plucked the maxilla with its wonderful set of 

upper teeth and declared, “I have never seen a more remarkable set of nut-crackers than 

this one.” Louis Leakey declared he was going to call the individual represented by OH 5 
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“Nutcracker Man”. He did so in the article that appeared in the Illustrated London News 

shortly afterwards and thereafter Louis Leakey often used the term “Nutcracker Man” to 

refer to OH 5 and its ilk. 

 

Nuttall, George<ms>See precipitin reaction. (3/17/12) Genetics and Molecular 

Biology.  

 

Old World primates<ms>See Catarrhini. (10/27/11) Paleontology: Fossil evidence – 

Non-hominin primate taxa. 

 

opposition<ms>The term that refers to the coordinated movement that results in the 

fleshy pad of the thumb meeting with the fleshy pad of the index finger so that the pads 

of the two digits are “opposed”. The movement is the result of the combination of 

conjunct rotation at several joints. Many apparently simple joints (e.g., the inter-

phalangeal joint of the pollex) undergo conjunct rotation. If you look at the crease half 

way up your thumb it does not run perpendicular to the thumb’s long axis. Instead it is 

more proximal at its lateral than at its medial end, so that when you flex this joint the 

palmar pad of your thumb inclines slightly towards your palm. This movement, together 

with the considerable conjunct rotation that occurs at the concavo-convex joint between 

the base of the pollicial metacarpal and the distal facet on the trapezium, plus the small 

amount of conjunct rotation that takes place at the distal inter-phalangeal joint of the 

index finger, allow the palmar pad of the opposed thumb to make contact with the palmar 

pad of the slightly rotated index finger. An intrinsic hand muscle, the opponens pollicis, 

helps facilitate this movement, but successful opposition is in large measure due to the 

geometry of the joints involved. Opposition allows an individual to pick up and 

manipulate small objects. (2/17/12) Anatomy: Regional – upper limb and limb girdle. 

 

Oltulelei Formation<ms>See Olorgesailie. (2/11/12) Paleoanthropology: Sites – East 

Africa.  

 

ONHG<ms>Acronym for “onset of Northen Hemisphere Glaciation”. See Northen 

Hemisphere Glaciation. (1/10/12) Paleoclimate/Paleoenvironment: General.  

 

orientation patch count<ms> This method, more generally known as complexity 

analysis, is one of the family of methods known as dental topographic analysis. The 

orientation patch count (OPC) method of analysis uses the principles of GIS to overlay a 

uniform grid on a tooth’s topographic surface. The orientation of each point on the grid is 

fitted to one of eight cardinal directions (Evans et al. 2007).  Contiguous points on the 

grid are grouped as “patches” and the latter are counted to determine the complexity of 

the occlusal surface of the tooth. The orientation patch count is correlated with dietary 

category, with herbivores showing significantly higher complexity than carnivores.   

Bunn et al. (2011) suggest that dental topographic methods, such as the orientation patch 

count, are most powerful when used in combination. 7/26/12) Behavior: Diet – 

Categories. 
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p
1
<ms>Symbol used in the older literature (e.g., Gregory and Hellman 1937-9) for the 

first, or mesial, of the two upper or maxillary premolars. In the contemporary literature 

this tooth is usually referred to as the P
3
. (1/19/12) Anatomy: Teeth-term. 

 

p1<ms>Symbol used in the older literature (e.g., Gregory and Hellman 1937-9) for the 

first, or mesial, of the two lower or mandibular premolars. In the contemporary literature 

this tooth is usually referred to as the P3. (1/19/12) Anatomy: Teeth-term. 

 

p
2
<ms>Symbol used in the older literature (e.g., Gregory and Hellman 1937-9) for the 

second, or distal, of the two upper or maxillary premolars. In the contemporary literature 

this tooth is usually referred to as the P
4
. (1/19/12) Anatomy: Teeth-term. 

 

p2<ms>Symbol used in the older literature (e.g., Gregory and Hellman 1937-9) for the 

second, or distal, of the two lower or mandibular premolars. In the contemporary 

literature this tooth is usually referred to as the P4. (1/19/12) Anatomy: Teeth-term. 

 

P
3
<ms>Symbol used in the contemporary literature for the first, or mesial, of the two 

upper or maxillary premolars. (1/19/12) Anatomy: Teeth-term. 

 

P3<ms>Symbol used in the contemporary literature for the first, or mesial, of the two 

lower or mandibular premolars. (1/19/12) Anatomy: Teeth-term. 

 

P
4
<ms>Symbol used in the contemporary literature for the second, or distal, of the two 

upper or maxillary premolars. (1/19/12) Anatomy: Teeth-term. 

 

P4<ms>Symbol used in the contemporary literature for the second, or distal, of the two 

lower or mandibular premolars. (1/19/12) Anatomy: Teeth - term. 

 

PCG<ms>Site abbreviation for Pucung (which see).  (3/10/12) Paleoanthropology: Sites 

–East Asia and Pacific - China. 

 

PEV<ms>Acronym for proportional endocranial volume (which see). (2/12/12) 

Nervous System: Terms.  

 

Piari’s Ditch<ms>See Ivane Valley site complex. (11/10/11) Paleoanthropology: Sites – 

East Asia and Pacific.  

 

pilastre<ms>The original French spelling used by Franz Weidenreich for when the linea 

aspera on the dorsal aspect of the shaft of the femur takes the form of a marked crest. 

This term is not included in the Terminologia Anatomica, so there is no official spelling, 

but most researchers refer to this feature using its anglicized form “pilaster”. See pilaster. 

(3/13/12) Anatomy: Lower limb and limb girdle. 

 

pilastric index<ms>The minimum antero-posterior diameter of the femoral shaft divided 

by its minimum medio-lateral diameter taken at the mid-point of the length of the femur. 

Weidenreich (1941) suggested that whereas in modern humans the dimensions are 
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subequal, in Sinanthropus the shaft at this point is wider than it is thick. (3/13/12) 

Morphometry: Data capture. 

 

plant wax molecule<ms>See alkenones. (2/29/12) Paleoclimate/Paleoenvironment: 

Reconstruction. 

 

platycnemia<ms>(Gk platys = flat and kneme = knee) Medio-lateral flattening of the 

proximal tibial shaft. (3/13/12) Anatomy: Lower limb and limb girdle. 

 

platymeria<ms>(Gk platys = flat and meros = thigh) A term formally introduced by 

Manouvrier (1893) for antero-posterior flattening of the femoral shaft. When present it 

usually always involves the proximal, or subtrochanteric, part of the shaft, but it may 

extend distally to include the mid-shaft region and beyond. Franz Weidenreich (1941) 

remarked on the marked platymeria seen in the femora then assigned to Sinanthropus 

and Michael Day (1971) cites the platymeria seen in OH 28 as one of the reasons he 

assigned the latter to Homo erectus. (3/13/12) Anatomy: Lower limb and limb girdle. 

 

platymeric index<ms>The minimum antero-posterior diameter of the femoral shaft 

divided by its minimum medio-lateral diameter taken just below the lesser trochanter. 

(3/13/12) Morphometry: Data capture. 

 

platyrrhine<ms>The informal or vernacular term for a specimen that belongs to a taxon 

within the Platyrrhini. See Platyrrhini. (3/19/12) Paleontology: Fossil evidence – Non-

hominin primate taxa.   

 

Platyrrhini<ms>(Gk platus = broad or flat and rhin = nose) An infraorder of primates 

found in the New World (i.e., in Central and South America). Living platyrrhines are 

commonly divided into two families: the callitrichids (marmosets and tamarins) and the 

cebids, but this scheme has been much debated. The cebids include the atelines (spider 

monkeys, woolly monkeys, woolly spider monkeys and howler monkeys), the night 

monkeys (the only nocturnal anthropoids), the squirrel and capuchin monkeys and the 

pithecin monkeys. Molecular evidence indicates that, from an African origin, the 

Platyrrhini diverged from the Catarrhini in the middle Eocene and probably reached 

South America via an Atlantic Ocean crossing (Kay et al. 2007). The first known 

platyrrhine fossils are dated to the late Oligocene (Kay et al. 2007). Platyrrhines retain the 

primitive primate dental formula of two incisors, one canine, three premolars (catarrhini 

have two premolars) and three molars (except the callitrichids which, as a result of their 

derived small size, have lost a molar) in each quadrant of the jaw, alongside a number of 

other diagnostic cranial traits including contact between the zygomatic and parietal 

bones. They have widely-separated nostrils (hence their name) and flat noses. All 

platyrrhines are arboreal to a greater or lesser extent but within that niche they show a 

diverse range of biology and behavior. Their body masses range from c.100 g (the pygmy 

marmoset) to well over 10 kg (the howler monkey) and their dietary strategies (e.g., 

insectivory, gummivory to foli-frugivory) are commensurate with these size 

differences. Some platyrrhines, notably the large-bodied atelines, have a prehensile tail 

that acts as a fifth limb during postural feeding activities and locomotion. Tool use and 
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complex cognitive behaviour are evident in platyrrhines; capuchins are the most 

intensively studied in this regard. (3/19/12) Paleontology: Fossil evidence – Non-hominin 

primate taxa.   

 

pollical<ms>(L. pollex = thumb) Refers to the thumb, or a component of the thumb (e.g., 

a pollical distal phalanx) or to a structure associated with the thumb (e.g., the princeps 

polliceps artery). (4/1/12) Anatomy: Upper limb and limb girdle. 

 

PP<ms>Acronym for Pinnacle Point (which see). (2/17/12) Paleoanthropology: Site 

prefixes and abbreviations. 

 

precession-forced climate change<ms>Precession is one of the three main astronomical 

‘‘rhythms,’’ or ‘‘cycles’’ that affect climate. Until 3 Ma the c.23 ka precessional cycle 

was the dominant influence (or force) on global climate, but it continued to influence 

climate in the period since 3 Ma. Joordens et al (2011) used strontium isotope ratios of 

lacustrine fossils to resolve precession-forced climate change in the Omo-Turkana 

Basin, thus significantly improving the age control of the hominin fossil occurrences 

within the basin. See also astronomical time scale, forcing. (11/10/11) 

Paleoclimate/Paleoenvironment: Reconstruction. 

 

precipitin reaction<ms>The precipitin reaction, which was reported by Kraus (1897), is 

the result of mixing experimentally generated antiserum with a serum sample. The first 

use of the precipitin reaction (which is the result of antibodies reacting with an antigen) 

to compare the relationships among animals was reported by George Nuttall (1901). 

These experiments plus many others by Nuttall and two colleagues, G.S. Graham-Smith 

and T.S.P. Strangeways (who later became the Director of the Research Laboratory that 

bears his name) are reviewed in a volume entitled Blood Immunity and Blood 

Relationship. A demonstration of certain blood-relationships amongst animals by means 

of the precipitin test for blood (Nuttall et al. 1904). The experimental system involved 

multiple injections of serum or defibrinated blood taken from a modern human, ape, 

monkey, or other animal into the peritoneal cavity of rabbits. The rabbits are killed, the 

collected blood is allowed to clot, antiserum is prepared from it and this antiserum is then 

mixed with the serum of the comparator animal. In Nuttall’s own words, if the rabbit had 

been injected with modern human blood, “the serum of this rabbit will be found to have 

acquired the remarkable property of producing a precipitation immediately on its being 

added in small quantity to a dilution of human blood-serum. If allowed to rest, the 

precipitated substance gravitates to the bottom of the tube. I have now tested upwards of 

230 bloods obtained from animals of all classes of vertebrates with such anti-serum for 

human blood, and have, with the single exception of monkey bloods, obtained negative 

results throughout” (Nuttall 1901, pp. 150-1). In the assay that Nuttall and his colleagues 

devised the resulting precipitate is dried and weighed and its volume is expressed as a 

percentage of the volume of the precipitate that results when the same antiserum is mixed 

with the serum of the same type of animal. The first report of antiserum generated in 

response to administering the serum of apes and its use for assessing their relationships 

with modern humans was by Grünbaum (1902). He had prepared antiserum to 

chimpanzee, gorilla and orangutan serum and he reported his results thus “I find that 
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"human anti-serum" gives a precipitate with all three species of anthropoid apes already 

named, and to me this precipitate is practically indistinguishable from that obtained with 

human blood either in quality or quantity. Occasionally it has seemed that the blood of 

the orang gave a more gelatinous precipitate as compared with the granular precipitate of 

the other bloods, but this may have been due to accidental circumstances” (ibid, p. 143). 

Later on in the short article he writes that “in the absence of definite standards, I am 

unable to assert that there is any difference of reaction amongst the many combinations of 

anti-serum and blood which can be made with the four above-mentioned bloods and sera” 

(ibid, p. 143). This is almost certainly the first use of serology to compare Homo with 

Pan, Gorilla, and Pongo and it is remarkable that Grünbaum detected the difference 

between the reactions of Pan and Gorilla, on the one hand, and Pongo, on the other. 

Grünbaum went on to write that he hoped others would pursue “a quantitative method” 

because “pressure of other work prevents any present further investigation on my part”. 

Doubtless because of his work pressures Grünbaum made the Pan and Gorilla antiserum 

available to Nuttall, but by the time the samples had reached Nuttall the gorilla antiserum 

was inactive. However, Nuttall and his colleagues did manage to show that when the 

chimpanzee antiserum was mixed with the serum prepared from the blood of three 

“Europeans” and three apes (presumed to be Pan and/or Gorilla), the amounts of 

precipitin generated by the reactions were the same (Nuttall et al. 1904, p. 168). Nuttall 

and colleagues used the serum collected from a Simia satyrus (i.e., an orangutan that had 

died at the Zoological Society of London) to generate antiserum and when this was 

reacted with 23 modern human and eight ape serum samples the average precipitate yield 

for each group was indistinguishable (Nuttall et al. 1904, p. 169). Alan Boyden (1953) 

reviews these early studies plus the relevant research undertaken between Nuttall et al.’s 

pioneering studies and the middle of the 20
th

 century. Some relevant research conducted 

subsequently is reviewed in the entries given below. See albumin, Goodman, Morris 

(1925–2010). (3/20/12) Genetics and Molecular Biology.  

 

prehominid<ms>A term used by Franz Weidenreich (e.g., Weidenreich 1941, p. 44) 

and others for the stage in hominin evolution occupied by what he referred to as 

Sinanthropus and Pithecanthropus. (3/13/12) Paleoanthropology: Terms.  

 

Primates<ms>(L. primate  first) A primarily tropical mammalian order comprising two 

suborders, Haplorhini (tarsiers, monkeys and apes plus entirely extinct groups including 

the pliopithecids and possibly the omomyoids) and Strepsirhini (lemurs and lorises, 

possibly as well as the extinct adapoids). Primate-like mammals are first found in the 

fossil record of the early Paleocene (c.65 Ma) although some statistical estimates push 

primate origins earlier than 80 Ma (Tavaré et al. 2002). The first ‘true’ primates (the 

euprimates) probably originated in the early Eocene (c.55 Ma), with the adapoids and 

omomyoids being the earliest well-known euprimate radiations (Covert 2002). The 

origins and radiation of the primates are commonly linked to the evolution of the 

flowering plants (the angiosperms) that diversified and radiated c.100 Ma. Defining a 

primate is surprisingly difficult. Le Gros Clark (1959), augmented by Napier and 

Napier (1967), listed several trends that could be used to describe a primate: 

unspecialised limb structure retaining a collarbone, freely mobile five-fingered hands and 

feet with opposable thumbs and big toes, nails rather than claws, development of an erect 
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trunk, reduced dependence on smell, reduction of the snout and muzzle, increased 

dependence on vision with relatively convergent orbits (that increase binocular vision and 

depth perception, as well as improve the ability to see through cluttered environments), 

expansion and elaboration of the brain, improved placentation, reduction in litter size, 

prolongation of the postnatal life period (see life history) and behavioral flexibility. 

Several of these traits are directly or indirectly related to fundamental aspects of primate 

life: having a relatively large brain (see encephalization) and social complexity; modern 

humans have taken these trends to extremes. However, many of the ‘defining’ features of 

primates are not unique to them (i.e. they are not synapomorphies), not all primates 

exhibit the full set of such features (e.g., marmoset and tamarin New World monkeys 

have re-evolved claw-like nails) and the many soft tissue features on the list are not 

helpful when classifying fossils. Hard tissue traits that are often used to define fossils as 

primates include the presence of an auditory bulla (the rounded bony enclosure on the 

basicranium that protects the middle and inner ears) formed with the petrosal bone 

(Rasmussen 2002), orbital convergence, a post-orbital bar and a degree of anterior 

elongation of the calcaneus (Covert 2002). The difficulty of defining a primate is 

exemplified by the debate over the status of the Plesiadiformes, a radiation of Palaeocene 

and Eocene mammals that share features with the non-primate Dermoptera (flying 

lemurs) as well as with ‘true’ primates (Bloch et al. 2007). Living and extinct primates 

have radiated into numerous niches. Although almost all primates (modern humans are 

an exception) are arboreal at least some of the time, terrestriality is also common. The 

Order includes a range of activity patterns (e.g., nocturnal, diurnal, cathemeral and 

crepuscular species). Primate diets are also diverse and include frugivory, folivory, 

insectivory, and eclectic feeding (‘omnivory’). The body masses of modern primates 

range from less than 100 g (mouse lemur; Microcebus) to over 100 kg (gorillas; Gorilla). 

The primate body size range was even more pronounced in the past, with one fossil 

species possibly being as small as c.10 g (Eosimias) and another larger than c.300 kg 

(Gigantopithecus). Primates, today and in the past, are or were primarily tropical, 

although the geographic ranges of some species (notably modern humans and macaques) 

extend into temperate regions. Living non-human primates are found in Asia, Africa 

(including Madagascar) and South and Central America. Additionally, fossil primates 

have been recovered from sites in North America and Europe. See also encephalization, 

life history (3/19/12) Paleontology: Fossil evidence – Non-hominin primate taxa. 

 

proportional endocranial volume<ms>The endocranial volume of an immature 

individual at a given age expressed as a percentage of the average adult endocranial 

volume for that taxon (e.g., Coqueugniot and Hublin 2012). See endocranial volume. 

(2/12/12) Nervous System: Terms.  

 

prosimian<ms>(L. pro = before and simii = apes, so literally the group that came before 

the apes) The term used for organisms in the suborder Prosimii. The latter is a primate 

grade grouping that comprises lemurs, lorises, tarsiers, and their extinct relatives as well 

as the fossil omomyoid and adapoid radiations.  It is not a clade because tarsiers share a 

number of derived characteristics (e.g., completely enclosed orbit posteriorly; loss of 

tapetum lucidum, the reflective layer behind the eye’s retina) with monkeys, apes, and 

modern humans, and share a common ancestor with them to the exclusion of the 
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Haplorhini.  As a grade, prosimians tend to be small-bodied and have relatively small 

brains compared to other primates. Many are nocturnal and insectivorous, although the 

prosimian radiation, today and in the past, is nonetheless incredibly diverse. Tarsiers are 

classed as prosimians because of their superficial morphological and behavioural 

similarities (e.g., small-bodied, vertical clinging and leaping, nocturnality, and 

insectivory) to lemurs and lorises. (3/19/12) Paleontology: Fossil evidence – Non-

hominin primate taxa. 

 

Pucung<ms>(Location “southern part of the Sangiran Dome” in Indonesia) History and 

general description Two hominin deciduous molars were found by local farmers. 

Temporal span and How dated? In that region there are outcrops of both the Bapang 

Formation and the Grenzbank Zone (i.e., 1.3-1.6 Ma). The teeth “very likely come from a 

tuffaceous sandy layer” (Zanolli et al. 2012, p. 472). Hominins found at the site A left 

dm
1 

(PCG.1) and a left dm2 (PCG.2) that Zanolli et al. 2012 are confident are hominin 

and not hominid. Archeological evidence found at the site None. Repository 

Archaeological Service of Yogyakarta. Key references: Geology, dating, and 

paleoenvironment Brasseur 2008; Hominins Zanolli et al. 2012; Archeology None. 

(3/10/12) Paleoanthropology: Sites –East Asia and Pacific - China. 

 

radiological imaging<ms>See plain film radiography and computed tomography. 

(3/13/12) Morphometry: Data capture. 

 

rank<ms>See taxonomy. (3/8/12) Systematics: Taxonomy. 

 

region of interest<ms>A region of interest (ROI) is the two-dimensional equivalent of a 

volume of interest. It refers to a particular region on the surface of a bone or a tooth on 

which a morphological analysis is focused. For example Garvin and Ruff (2012) used a 

combination of landmarks and proportional distances to define homologous ROI's on the 

brow ridges and the chin. Then they used planes and geometric morphometric methods 

to capture details of the shape of transects across the surface topography at those 

locations. (4/10/12) Morphometry: Data capture – methods. 

 

relief index<ms> One of the family of methods known as dental topographic analysis. 

The relief index (RFI) is similar to the shearing quotient in that it quantifies the potential 

of teeth to tear food items by measuring cusp and crest projection from a two-

dimensional crown base (Ungar and Williamson 2000). The relief index is specifically 

defined as the ratio of the surface area of the enamel crown to the area of its projection 

into an occlusal plane. The index can differentiate between major primate dietary 

categories such as frugivore, omnivore, and folivore (e.g., the occlusal surface of folivore 

teeth has particularly high relief [Ungar 2004, Boyer 2008, Boyer et al. 2010]). Bunn et 

al. (2011) suggest that dental topographic methods such as the relief index are most 

powerful when used in combination. (7/26/12) Behavior: Diet – Categories. 

 

RMS<ms>Acronym for the root mean square method for comparing surfaces 

(Ateshian et al. 1992). (1/10/12) Morphometry: Capturing morphology. 
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ROI<ms>Acronym for region of interest (which see). (4/10/12) Morphometry: Data 

capture – methods. 

 

SAT<ms>Acronym for near-surface air temperature (which see). (1/10/12) 

Paleoclimate: Reconstruction.  

 

screwing home<ms>Alternative term for the conjunct rotation that occurs at the knee 

joint during the terminal phase of extension on a fixed tibia. See conjunct rotation. 

(1/30/12) Anatomy: Regional – lower limb and limb girdle. 

 

Skull IX<ms>See Tjg-1993.05. (1/11/12) Paleoanthropology: East Asia and Pacific – 

Indonesia. 

 

Schwarcz, Henry P. (1933-)<ms>Henry Schwarcz, who was born in Chicago, graduated 

with an AB from the University of Chicago in 1952. After working in the Geology 

Department at the University of Chicago he moved to the California Institute of 

Technology earning first a M.Sc. in Geochemistry in 1955 and in 1960 his doctorate on 

the geochemistry and geology of Southern California. He then returned to the University 

of Chicago as a post-doctoral fellow to study the isotopic geochemistry of metamorphic 

rocks with R.N. Clayton. In 1962 Schwarcz was appointed Assistant Professor in the 

Geology Department at McMaster University and, apart from Fellowships and Visiting 

Professorships (e.g., Fulbright Fellowship at the University of Pisa and Visiting Professor 

in the Department of Geology at the Hebrew University of Jerusalem and in the School of 

Earth Sciences at the Australian National University), he remained at McMaster 

University where he was appointed an Emeritus Professor in 1999 and a Distinguished 

Professor Emeritus in 2006. Schwarcz’s research interests focused on the study of 

isotopes and on the development of dating methods, specifically uranium-series and 

electron spin resonance. He collaborated with Derek Ford on the dating of speleothems 

using uranium series methods and then he further developed the latter method so that it 

could be used to date localities across Europe (e.g., La Chaise de Vouthon and 

Ehringsdorf) that were too old for radiocarbon dating. His current research interests 

include the reconstruction of climate through the analysis of cave deposits and improving 

our understanding of the chemistry of bone mineral growth. (12/19/11) History: 

Biographies. 

 

sciurids<ms>The informal name for the rodent family Sciuridae (e.g., squirrels, 

chipmunks, marmots, and prairie dogs) whose members are found at some hominin sites. 

See also Sciuridae. (3/13/12) Paleontology: Fossil evidence – Non-primate taxa. 

 

Sciuridae<ms>(Gk skia = shadow and oura = tail) A family of rodents whose members 

are found some hominin sites. The family Sciuridae, which includes squirrels, 

chipmunks, marmots and prairie dogs, is composed of 572 extant genera and 272 species 

(Nowak 1999). Sciurids range in size from <10 g (tropical pygmy squirrels) to > 7 kg 

(marmots). Members of this family inhabit a wide range of environments across the 

world, to the exclusion of Madagascar, southern South America, parts of Egypt, and the 

Arabian Peninsula. Sciurids are represented in several hominin localities (Denys 1987, 
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Denys 1990, Denys 1999, Wesselman 1984, Winkler et al. 2010) and because of their 

small home ranges and habitat-specific adaptations they are often used to reconstruct 

localized paleoenvironments. See also microfauna, Rodentia. (3/13/12) Paleontology: 

Fossil evidence – Non-primate taxa. 

 

Sibudu<ms>(Location 29°31'29"S, 31°05'11"E, KwaZulu-Natal, South Africa; etym. 

Zulu, but meaning unknown locally. History and general description This rock shelter, 

which is 40 km north of Durban and presently 15 km inland from the Indian Ocean, was 

discovered in 1929. It is situated on a forested cliff above the uThongathi River. 

Excavations conducted since 1998 have revealed layers that preserve Still Bay and 

Howieson’s Poort artifacts and 3 m of sediments that preserve evidence of several 

episodes of occupation by Middle Stone Age hominins. Temporal span and How dated? 

The results of optically stimulated luminescence dating suggest the occupations range 

from c.77-38 ka. Hominins found at the site None other than two isolated deciduous 

teeth. Archeological evidence found at the site The artifacts include backed bladelets, 

many points once used as spearheads, stone flakes (c.2K per m
3 

in the
 
c.70 ka layers and 

c.4.5K per m
3 

in the
 
c.60 ka layers), perforated seashells in the c.70 ka layers and bone 

tools that are especially abundant in the c.65-62 ka layers. Many stone tools reveal traces 

of plant gum and red ochre in positions suggesting that compound adhesives were used to 

attach the tools to shafts. At least fifteen of the occupation layers preserve 1-3 cm-thick 

layers made of the compacted stems and leaves from monocotyledonous and 

dicotyledonous plants, including sedges from wet habitats. Some of these layers extend 

over an area of at least 1 m by 2 m, and they are similar in composition to layers of 

bedding assembled by local contemporary modern humans to provide a surface for 

sleeping and working. Some of the plant species (e.g., Cryptocarya woodii) recovered 

from these compacted layers include plants that are known to have insecticidal and 

larvicidal properties. There is evidence that some of these layers of organic material may 

have been deliberately burned. Key references: Geology, dating and paleoenvironment 

Jacobs et al. 2008; Goldberg et al. 2009; Wadley et al. 2008. Hominins None. 

Archeology Backwell et al. 2008; d’Errico et al. 2008; Lombard 2011, Wadley 2005, 

2006, 2007, 2008; Wadley & Jacobs 2006; Wadley et al. 2009, 2011. (1/10/12) 

Paleoanthropology: Sites – southern Africa. 

 

skiagram<ms>(Gk skia = shadow and gramme = picture) An outdated term that Franz 

Weidenreich used in his monographs about Sinanthropus to refer to positive images, or 

to drawings of positive images, of what are now universally referred to as radiographs. 

(3/13/12) Anatomy: Lower limb and limb girdle. 

 

Skull IX<ms>See Tjg-1993.05. (1/11/12) Paleoanthropology: East Asia and Pacific – 

Indonesia. 

 

South Kov<ms>See Ivane Valley site complex. (11/10/11) Paleoanthropology: Sites – 

East Asia and Pacific.  

 
87

Sr/
86

Sr<ms> Strontium isotope ratios, which can be measured in rocks, animal apatite 

(bone and teeth) and carbonate (shells), soft tissue and plants, are direct indicators of the 
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provenance of the material. Strontium has four isotopes; three of them, 
84

Sr, 
86

Sr and 
88

Sr, 

are stable and one, 
87

Sr, is a radiogenic isotope produced by decay of radioactive 
87

Rb 

(rubidium). The ratio between 
87

Sr and 
86

Sr is a characteristic of the rocks from which the 

strontium derives, and the value of the ratio is determined by the concentration of 
87

Rb 

and the age of the rocks. In general, old metamorphic bedrock has high 
87

Rb 

concentration and thus a high 
87

Sr/
86

Sr, while young basaltic rocks have a low 
87

Rb 

concentration and thus a low 
87

Sr/
86

Sr ratio. Rock weathering releases strontium into the 

water and soil, where it is incorporated into plants and animals and moves through the 

food web. In contrast to oxygen and carbon isotope ratios, strontium isotope ratios 

measured in plant and animal tissue are not subject to fractionation by temperature or by 

biological effects. Therefore, the 
87

Sr/
86

Sr value measured in any of these tissues directly 

reflects the 
87

Sr/
86

Sr value of the water or geological substrate where the organism lived 

at the time the tissue was being formed (for a review see Bentley 2006). A major 

application of strontium isotope ratios is strontium isotope stratigraphy in marine 

systems, where the well-documented temporal variation of seawater 
87

Sr/
86

Sr ratios is 

used as a dating method (e.g., McArthur et al. 2001). Strontium isotope analysis is 

increasingly being applied in paleoanthropology to investigate diet, landscape use and 

migration patterns (e.g., Copeland et al. 2011) and to reconstruct paleosalinity of aquatic 

environments (e.g., Vonhof et al. 2003, Joordens et al. 2009). Strontium isotope ratios of 

lacustrine fossils have also been used to reconstruct high-resolution paleoclimate 

fluctuations related to rainfall distribution within the catchment area of large lake basins. 

Joordens et al (2011) used this approach to resolve precession-forced climate change in 

the Omo-Turkana Basin, thus significantly improving the age control of the hominin 

fossil occurrences within the basin. Strontium isotope analysis is more time-consuming 

and costly than stable isotope analysis, but its advantages, which include the absence of 

any temperature and biological isotope fractionation effects and its ability to reflect the 

provenance of an organism, make it a valuable tool in paleoanthropology. (11/10/11) 

Behavior: Diet - reconstruction.  

 

stiffness<ms>See hardness. (4/1/12) Functional morphology: Terms. 

 

stop codon<ms>See genetic code. (3/8/12) Genetics and Molecular Biology.  

 

strepsirhine<ms>The informal or vernacular term for a specimen that belongs to a taxon 

within the Strepsirhini. See Strepsirhini (3/19/12) Paleontology: Fossil evidence – Non-

hominin primate taxa.   

 

Strepsirhini<ms>(Gk. strepsos = twisted or sinous and rhin = nose) The name refers to 

the sinuous nasal openings onto the rhinarium) The primate suborder that comprises the 

lemurs, lorises and their fossil relatives as well as at least one extinct group of fossil 

primates that were probably related, namely the adapoids (which radiated primarily in the 

Eocene in North America, Eurasia and Africa). The group Strepsirhini is a clade of 

related primates that generally retain more primitive anatomy and behavior compared to 

its sister clade the Haplorhini. Unlike the Haplorhini, the Strepsirhini retain the primitive 

mammalian condition with split nostrils and a rhinarium (a wet naked surface around the 

nostrils - hence the reference to ‘wet nosed’). Their defining bony features include 
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relatively long snouts, a bony bar behind the orbits, which are not completely enclosed in 

bone, an unfused metopic suture of the frontal bone, an ectotympanic ring, and an 

unfused mandibular symphysis. Living strepsirhines have a tapetum lucidum (a reflective 

‘cat’s eye’). Their epitheliochorial placentation differs from that seen in haplorhines, and 

strepsirhines, unlike haplorhines, have the type of uterus (i.e., bicornate or ‘two-horned’) 

that is found in animals that give birth to multiple young. Strepsirhines have smaller 

brains than haplorhines and tend to be smaller-bodied. They are more r-selected than 

haplorhines (i.e., they have multiple births and a relatively shorter juvenile period).  In all 

of these features, strepsirhines are primitive.  Synapomorphies of the Strepsirhini 

include a ‘toothcomb’ of tightly clustered lower incisors and canines used to groom fur, 

and a ‘toilet claw’ on the second toe, also used to groom. See also r-K selection. 

(3/19/12) Paleontology: Fossil evidence – Non-hominin primate taxa. 

 

striae repeat interval<ms>See periodicity. (11/1/11) Anatomy: Teeth – Microstructure. 

 

strontium/strontium ratios<ms>See 
87

Sr/
86

Sr. (11/10/11) Behavior: Diet - 

reconstruction. 

 

stylopodium<ms>See stylopod. (3/7/12) Anatomy: Terms. 

 

subtrochanteric tubercle<ms>A term introduced by Franz Weidenreich for a bony 

tubercle just inferior to the greater trochanter at the proximal end of what he refers to as 

the “lateral lip of the linear aspera” (Weidenreich 1941. p. 26). (3/13/12) Anatomy: 

Lower limb and limb girdle. 

 

SWT/TC<ms>Part abbreviation and part acronym (Swartkrans Transvaal/Talus Cone) 

for fossils recovered from relatively recently identified sediments known as the Talus 

Cone Deposit at Swartkrans cave in the Blauubank Valley, Transvaal (now Gauteng 

Province, South Africa) by the Swartkrans Paleoanthropological Research Project. See 

also Swartkrans, Swartkrans Paleoanthropological Research Project. 

 

Taddeo Cave<ms>(Location 40°00'02''N, 15°22'02''E, 7 m above sea level, Italy, 

Campania; etym. Named after a local village) History and general description This small 

cave with an elliptical floor (c.16 m x 10 m) opens onto the beach at La Calanca on the 

Marina di Camerota coast. Systematic excavations in 1967 recovered fauna, Mousterian 

artifacts and four hominin teeth from a 30 cm thick deposit between the Tyrrenian beach 

deposit and a surface speleothem. Temporal span and How dated? The age of the 

excavated material has been assessed on the basis of the artifacts and inference that the 

sediments sample a “wet-warm” phase. Vigliardi (1968) suggested it was most likely 

Oxygen Isotope Stage 5c or 5d but Palma di Cesnola (1996) opted for OIS 5a or even 4. 

Hominins found at the site Four isolated teeth (Taddeo 1 to 4). Benazzi et al. (2011) have 

revised the original identifications by Messeri (1975) and they suggest the teeth are 

identified as follows - Taddeo 1 = Left lower canine (N.B., highly destructive DNA 

sample has removed much of this specimen; Taddeo 2 = right P
4
; Taddeo 3 = right M

1
 

and Taddeo 4 = right M1). All four teeth show morphology characteristic of Homo 

neanderthalensis, with some features of Taddeo 4 being consistent with Homo sapiens. 
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Key references: Geology, dating and paleoenvironment Vigliardi 1968, Palma di Cesnola 

1996; Hominins Messeri 1975, Messeri and Palma di Cesnola 1976, Benazzi et al. 2011. 

(1/21/12) Paleoanthropology: Sites – Europe. 

 

TCD<ms>Acronym used for the Talus Cone Deposit, one of two more recently 

recognized sedimentary units at Swartkrans. See Swartkrans. (1/27/12) 

Paleoanthropology: Sites – Africa, Southern. 

 

TE<ms>Abbreviation used as the site designator for the Sima del Elefante. The prefix 

for fossils recovered from the Sima del Elefante site within the Sierra de Atapuerca, 

northern Spain is ATE. (1/10/12) Paleoanthropology: Sites – Europe. 

 

third trochanter<ms>A term used by Franz Weidenreich for a bony tubercle situated 

distal to the subtrochanteric tubercle and proximal to what he refers to as the 

hypotrochanteric fossa (Weidenreich 1941). (3/13/12) Anatomy: Lower limb and limb 

girdle. 

 

Tjg<ms>Site prefix for Tanjung Village, Sangiran, Central Java. (1/11/12) 

Paleoanthropology: East Asia and Pacific – Indonesia. 

 

Tjg-1993.05<ms>Site Sangiran. Locality Tanjung Village. Surface/in situ Surface. Date 

of discovery 1993. Finder Mr. Sugeng. Unit N/A. Horizon N/A. Bed/member “middle 

part of the Bapang (Kabuh) Formation” (Kaifu et al. 2011, p. 270). Formation Bapang 

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

horizon Grenzbank zone. Geological age 1.5-1.0 or 1.0-0.8 Ma. Developmental age 

Adult. Presumed sex Female on the basis of the endocranial volume. Brief anatomical 

description Fragmented, but generally well-preserved partial calvaria plus most of the 

maxilla, including a distolingual fragment of the crown of the right P
3
, the lingual half of 

the crown of the right P
4
 and the crowns of the right M

1-3
.
 
Endocranial volume 870 cm

3
. 

Announcement Sartono and Tyler 1993. Initial description Arif et al. 2001. 

Photographs/line drawings and metrical data Arif et al. 2001, 2002, Kaifu et al. 2011. 

Detailed anatomical description Kaifu et al. 2011. Initial taxonomic allocation Homo 

erectus. Taxonomic revisions N/A. Current conventional taxonomic allocation H. 

erectus. Informal taxonomic category pre-modern Homo. Significance Tjg-1993.05 (also 

known as Skull IX or Sangiran IX) is one of the better-preserved cranial fossils from 

Eurasia assigned to H. erectus and one of the few to preserve the face. Location of 

original Institute of Technology, Bandung. (1/11/12) Paleoanthropology: East Asia and 

Pacific – Indonesia. 

 

tmc<ms>Acronym for the trapeziometacarpal joint at the base of the thumb, or pollex. 

(11/10/11) Anatomy: Regional – Upper limb. 
 
tough<ms>See fracture toughness (4/1/12) Functional morphology: Terms. 

 

trochanter tertius<ms>See third trochanter. (3/13/12) Anatomy: Lower limb and limb 

girdle. 
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tuberculum hypotrochantericum<ms>See subtrochanteric tubercle. (3/13/12) 

Anatomy: Lower limb and limb girdle. 

 

tuberculum molare<ms>See molar tubercle. (3/8/12) Anatomy: Dental - 

Macrostructure. 

 

Tugen Hills<ms>A range of hills within the eastern branch of the East African Rift 

System. The Tugen Hills, which are to the west of Lake Baringo, consist of a 100 km-

long tilted horst block with its long axis running north-south. The c.3000 m of rocks 

exposed in the Tugen Hills range in age from 16 Ma to the present; many are 

fossiliferous. From the bottom to the top the main sedimentary strata are: Muruyur Beds  

(16–13 Ma), Ngorora Formation (13–8.5 Ma), Mpesida Beds (7–6.2 Ma), Lukeino 

Formation (6.2–5.6 Ma), Chemeron Formation (5.6–1.6 Ma) and the Kapthurin  

Formation (700–<200 ka). Geologists of the Kenya Geological Survey contributed to the 

basic geological mapping of the southern parts of the Tugen Hills, but the field research 

that has resulted in the recovery of fossil and archeological evidence was undertaken by 

the East African Geological Research Unit (EAGRU) in the mid-1960s and since 1981 

by the Baringo Paleontological Research Project (BPRP). Partly funded by the British 

Government, and working in association with the Geological Survey of Kenya, the 

EAGRU project was directed by Basil King at Bedford College, University of London, 

latterly Bill Bishop contributed substantially to the field research. A number of research 

students (e.g., Greg Chapman, Andrew Hill, John Martyn and Martin Pickford) mapped 

and analyzed the geology of the region. The BPRP was initially led by David Pilbeam, 

but for many years it has been directed by Andrew Hill of Yale University. Hill (2002) 

provides a useful summary of paleoanthropological research in the Tugen Hills. 
 

transferrin<ms>(L. trans = across and ferrum = iron) A relatively low molecular weight 

(679 amino acids and molecular weight c.80 kDa) plasma protein that, as its name 

suggests, transports iron. Transferrin, which is much the same size but not as abundant as 

albumin, is one of the three molecules (albumin and hemoglobin were the others) that 

provided molecular evidence “of a close genetic relationship between man and the 

African apes” (Wilson and Sarich 1969, p. 1089). See also albumin; Morris Goodman; 

hemoglobin; immunochemistry. (2/29/12) Genetics and molecular biology. 

 

Vilakuav<ms>See Ivane Valley site complex. (11/10/11) Paleoanthropology: Sites – 

East Asia and Pacific.  

 

VOI<m>Acronym for volume of interest (which see). (1/22/12) Behavior: Locomotion 

and posture – terms. 

 

volume of interest<m>A term related to the study of trabecular bone structure that refers 

to a particular region within a bone on which a morphological analysis is focused. A 

volume of interest (VOI) is usually a 3D shape; cubes or spheres are the most common 

forms. Typically, VOIs are used to capture the trabecular structure in a region (e.g., the 

center of the head of the femur or a metacarpal) in an attempt to reconstruct 

biomechanical function. Informed decisions need to be made with regard to the size of 
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the VOI relative to the size of the bone, and its position so that the VOI is functionally 

homologous across all the specimens in the sample. These decisions are particularly 

important in comparative studies of animals that differ in body size or in the shape of the 

particular epiphysis being studied. Attempts should be made to ensure that slight changes 

in VOI position and/or differences in size do not result in significantly different measured 

variables (e.g., relative bone volume and the degree and direction of anisotropy). 

(1/22/12) Behavior: Locomotion and posture – terms. 

 

Wofi<ms>See Melka Kunturé. (3/12/12) Paleoanthropology: Africa, Horn of – 

Ethiopia. 

 

Wolo Sege<ms>(Location 8°41'26"S, 121°5'59"E, Flores, Indonesia; etym. The name of 

a cattle yard where the artifacts were found) History and general description Surface 

artifacts were found during an archeological survey in 2005; they were judged to have 

eroded from a conglomerate layer exposed on a nearby slope. The initial 2 m by 1.5 m 

excavation on the slope was extended by 2 m and although no faunal remains were found 

“45 in situ stone artefacts were recovered from the conglomerate and two fine-grained 

metavolcanic flakes were excavated from the lower tuffaceous siltstone layer c.15-20cm 

above the Ola Kile Formation.” (Brumm et al. 2010, p. 749). Temporal span and How 

dated? The argon-argon based isochron age for an ignimbrite in the Ola Bula Formation 

that overlies the in situ artifacts is 1.02  0.02. Hominins found at the site N/A. 

Archeological evidence found at the site Small flakes struck from cobbles and one 

“bifacially and centripetally worked ‘radial’ core.” (ibid, p. 749) Key references: 

Geology, dating and paleoenvironment Brumm et al. 2010. Hominins N/A. Archeology 

Brumm et al. 2010. (2/3/12) Paleoanthropology: Sites – South and Central 

Asia/Indonesia. 

 

Xiaogushan<ms>(Location 40°34'45.9"S, 122°58'26"E, Liaoning Province, Northeastern 

China; etym. Named after a local village) History and general description This cave site, 

which is near Xiaogushan village in Haicheng County on the northern 

Liaodong Peninsula, was discovered in 1972 and excavated in 1981 and 1983. The cave, 

which overlooks the Haicheng River, is c.9 m long, c.6 m wide and c.10 m high. The 

cave deposits have been divided into two units. The upper unit, which consists of one 

layer (Layer 5) made up of sandy silt and marble fragments is from 0 to 0.7 m thick and 

contains Neolithic remains. The lower unit containing Late Pleistocene remains has been 

subdivided into 4 layers, numbered from 1 at the bottom to 4 at the top. A few stone 

artifacts come from Layer 4; most of the artifacts, plus the fauna, come from Layers 1-3. 

Temporal span and How dated? Optically stimulated luminescence dating of Layer 1 

provides an age c.70 ka, and radiocarbon dating of Layer 2 provides an age of 43.97 4  

0.66 ka BP. A combination of the methods suggests ages for the layers as follows: Layer 

2 (60-30 ka), Layer 3 (30-20 ka), Layer 4 (c.17 ka), and Layer 5 (10-4 ka). Hominins 

found at the site A modern human skeleton found in the upper part of Layer 4 is intrusive 

from Layer 5. Archeological evidence found at the site The c.10K artifacts consist of 

cores, flakes, tools, debitage and manuports. Tool types include heavy-duty tools (>50 

mm in diameter) such as bifaces, picks, spheroids, and choppers, and light duty tools 

(<50 mm in diameter) such as becs, borers, scrapers, notches, discs, denticulates, burins 
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and points. In general, the Xiaogushan lithic industry represents a mixture of the Middle 

and the Upper Paleolithic. The bone artifacts include a harpoon, a javelin point, three 

bone needles, four perforated teeth and a decorated disc. They all originate from Layer 3, 

except for two perforated teeth from Layer 2. The harpoon was found surrounded by 

animal fossils including Pachygazella sp., Myotia sp. and Vulpes corsac. Key references: 

Geology, dating and paleoenvironment Zhang et al. 1985, 2010, Hou et al., in press. 

Hominins N/A. Archeology Zhang et al. 1985, 2010, Huang et al. 1986. (2/1/12) 

Paleoanthropology: Sites – South and Central Asia/China. 

 

zeugopod<ms> (Gk zeugo = joining and pod  =  foot) The intermediate of the three 

compartments of a tetrapod limb (i.e., the forearm or the leg). The proximal compartment 

(i.e., the arm or the thigh) is called the stylopod, the distal (i.e., the hand or the foot) is 

called the autopod. (3/7/12) Anatomy: Terms. 

 

zeugopodium<ms>See zeugopod. (3/7/12) Anatomy: Terms. 

 

zygapophyseal definition<ms>See diaphragmatic vertebra. (6/14/12) Anatomy: Axial 

skeleton. 

 

zygapophyses<ms>(Gk zygos = paired (as in yolked beasts of burden), apo = away from 

and phuein = to send out branches) A pair of bony processes projecting from the same 

bone. The transverse processes of a vertebra would be an example of zygapophyses, as 

would the superior and inferior articular processes of a vertebra (called, respectively, pre- 

and post-zygapophyses). Thus, the synovial joints connecting the superior articular 

processes of one vertebra with the inferior articular processes of the vertebra immediately 

above it, are referred to as zygapophyseal joints. (3/7/12) Anatomy: Terms. 

 

 


