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10/26/12 

 

 

Abundu Formation<ms> See Kanjera. (5/10/12) Paleoanthropology: Sites – Africa, 

East Africa. 

 

acetabulo sacral buttress<ms> See acetabulo cristal pillar. (3/13/12) Anatomy: Lower 

limb and limb girdle. 

 

acetabulo spinous buttress<ms> Thickening of the iliac blade of the hip bone between 

the acetabular fossa and anterior superior iliac spine. Robinson (1972) suggested this 

thickening was present in ilia attributed to Australopithecus africanus and Paranthropus 

robustus and that its presence was the result of the more anterior-projection of the ilium 

in those taxa. (6/28/12) Anatomy: Lower limb and limb girdle. 

 

adductor pollicis accessorius<ms> See hand, muscles of; thumb, muscles of (5/12/12) 

Anatomy: Upper limb and limb girdle. 

 

Afar Depression<ms> Synomymous with the Afar Triangle. See Awash River. 

(5/10/12) Paleoanthropology: Sites – Africa, Horn of Africa. 

 

A.L. 666<ms> One of two localities (A.L. 894 is the other) in the Maka’amitalu Basin at 

Hadar where in 1994 members of the Hadar Research Project recovered a hominin 

maxilla (A.L. 666-1) as well as Oldowan artifacts. See Busidima Formation; Hadar. 

(6/6/12) Paleoanthropology: Sites – Africa, Horn of.  

 

A.L. 894<ms> One of two localities (A.L. 666 is the other) in the Maka’amitalu Basin at 

Hadar where in 1994 members of the Hadar Research Project recovered Oldowan 

artifacts. See Busidima Formation; Hadar. (6/6/12) Paleoanthropology: Sites – Africa, 

Horn of.  

 

Alat Formation<ms> See Buia, UA 31 and UA 466. (5/10/12) Paleoanthropology: Sites 

– Africa, Horn of. 

 

antiserum<ms> See albumin; Goodman, Morris (1925-2010). (3/8/12) Genetics and 

molecular biology. 

 

Apoko Formation<ms> See Kanjera. (5/10/12) Paleoanthropology: Sites – Africa, East 

Africa. 

 

apophysis<ms> (Gk apo = away from and physis = growth, from phuein = to send out 

branches) An inclusive term used by Galen for any process, but usually now only used to 

refer to a bony process that does not form from a separate ossification center. Examples 

of bony apophyses that conform to this more exclusive definition include the frontal 

process of the maxilla, the orbital process of the palatine bone and the posterior tubercle 

of the talus. Bony processes that result from a separate ossification center (e.g., the 
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acromion process of the scapula, the transverse process of a vertebra and the tibial 

tuberosity) should, strictly speaking, all be called epiphyses. See also epiphysis. 

(6/15/12) Anatomy: Terms. 

 

Bab-el-Mandeb<ms> The name of the relatively narrow (c.20 mile-wide) strait at the 

southern end of the Red Sea. It is divided by a small island (Perim) into a narrow and 

shallow (c.50m) northerly channel and a wider and deeper (c.300m) southern channel. It 

is one of the routes that animals migrating out of, or in to, Africa might have taken. 

(6/5/12) Regional Geography. 

 

BC 1<ms> See Border Cave. (4/8/12) Paleoanthropology: Sites – Southern Africa. 

 

Bolomor Cave<ms> (Location 39º08'39"N, 0º15'03"E, Spain, Valencia region; etym. 

N/A) Bolomor Cave was first recognized as a source of evidence for prehistoric 

archeology in 1867 by J. Vilanova y Piera and his pupil, Eduardo Boscá, future Professor 

of Natural History of the University of Valencia. The breccia-filled karstic cave, which is 

2 km from the village of Tavernes de la Valldigna, overlooks the Valldigna ravine. Henri 

Breuil, together with Leandro Calvo, explored the cave in 1913, but systematic 

excavations at the site did not begin until 1989. Mining in the 1930s resulted in the 

removal of a portion of the sediments. The remaining later Middle and early Late 

Pleistocene sequence has been resolved into 17 stratigraphic levels (I above to XVII at 

the base). Temporal span and How dated? The karstic deposit has been dated by amino 

acid racemization and thermoluminescence methods to between OIS 9 and OIS 5e and it 

has been divided into four paleoclimatic phases (I at the base to IV above). Phase I 

(Levels XVII-XV) has been assigned to OIS 9-7; Phase II (Levels XIV-XIII) has been 

assigned to OIS 7: Phase III (Levels XII-VII) has been assigned to OIS 6; Phase IV 

(Levels VI-I) has been assigned to OIS 5. There are TL ages for levels within Phases II 

and IV and AAR dates for levels within Phases II and III. Hominins found at site One 

hominin fossil (HCB-05 – a right upper canine) from Phase II and three hominin fossils 

(HCB-01 – a fibular shaft fragment, HCB-02 – a left M1 and HCB-07 – a left parietal 

fragment) from Phase IV. All are consistent with belonging to pre-modern Homo and 

they probably belong to the Neanderthal evolutionary lineage. Archeological evidence 

found at the site c.35K early Middle Paleolithic stone artifacts at the base, with 

Mousterian artifacts in Phase IV, plus copious evidence of processing of large and small 

ungulates, lagomorphs tortoises, and birds. The stratigraphical series presents clear 

evidence of the controlled and reiterative use of fire at levels II, IV, XI, and XIII (OIS 7c) 

of the site. Geology, dating and paleoenvironment Fumanal 1993, Fernández Peris 2007, 

Hominins Arsuaga et al. 2012; Archeology Blasco and Fernández Peris 2012, Fernández 

Peris et al. 2012. (6/15/12) Paleoanthropology: Sites – Europe. 

 

brachiation<ms> See climbing hypothesis. (5/10/12) Behavior: Locomotion and 

posture. 

 

brittle<ms> See fracture toughness (4/1/12) Functional morphology: Terms. 
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BRT<ms> Prefix for fossils recovered from the Burtele collection area, Woranso-Mille 

study area. (4/9/12) Paleoanthropology: Sites – Africa, Horn of. 

 

Buffalo Cave<ms> See Makapansgat. (5/10/12) Paleoanthropology: Sites – Southern 

Africa. 

 

Bukra Formation<ms> See Buia, UA 31 and UA 466. (5/10/12) Paleoanthropology: 

Sites – Africa, Horn of. 

 

Burtele<ms> Collection area within the Woranso-Mille study area. (4/9/12) 

Paleoanthropology: Sites – Africa, Horn of. 

 

BUS<ms> Acronym for Busidima unconformity surface which see (6/6/12) 

Paleoanthropology: Sites – Africa, Horn of.  

 

Busidima unconformity surface<ms> The unconformity that separates the Hadar 

Formation (below) from the Busidima Formation (above). See Busidima Formation; 

Hadar Formation. (6/6/12) Paleoanthropology: Sites – Africa, Horn of.  

 

calcaneus<ms> (L. calx = heel) The calcaneus, the largest tarsal bone, has been called 

the “kernel” of the modern human foot (Weidenreich 1923). The calcaneus articulates 

superiorly with the talus to form the subtalar joint. Distally, the calcaneus articulates with 

the cuboid to form the calcaneocuboid joint, the medial component of the transverse 

tarsal joint. The sustentaculum tali, which projects medially from the body of the 

calcaneus, has an articular facet on its superior surface for the talus and on its inferior 

surface there is a groove for the tendon of flexor hallucis longus. The peroneal trochlea, 

which projects laterally from the body of the calcaneus, separates the tendons of peroneus 

longus and brevis. Two large tubercles, the medial plantar process and the lateral plantar 

process, project from the proximal and plantar aspect of the calcaneus. They are covered 

by the subcalcaneal bursa, which cushions the impact of heel strike. The proximal or 

posterior part of the calcaneus is dominated by a large process, the calcaneal tuber. The 

dorsal (superior) part of the tuber is angled and smooth to receive the bursa deep to the 

Achilles tendon. The mid-portion of the calcaneal tuber possesses vertically oriented 

Sharpey fibers into which the Achilles tendon inserts. There are many functionally 

important differences between the calcanei of apes and bipedal hominins. Whereas in 

apes the facets for the talus are highly convex, thus facilitating more mobility at the 

subtalar joint, in modern humans and bipedal hominins, the facets are relatively flat 

(Latimer and Lovejoy 1989). The calcaneal facet for the cuboid in modern humans and 

other bipedal hominins extends onto the medial aspect of the calcaneus to receive an 

eccentrically-angled flange of bone on the cuboid; this articulation helps to “lock” the 

calcaneocuboid joint during the push-off phase of a modern human-type of bipedal gait. 

In contrast, the calcaneocuboid joint of apes has a deeply concave pivot for the convex 

cuboid flange, which allows for considerable mobility at this joint (Bojsen-Møller 1979). 

The calcaneocuboid joint is angled roughly 90° relative to the plantar aspect of the 

calcaneus in apes whereas in modern humans and bipedal hominins this joint is tilted in a 

more plantar direction; this different orientation has been linked to the possession of a 
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lateral longitudinal arch (Berillon 2003). The presence of a longitudinal arch also affects 

the sustentaculum tali raising it medially and causes it to be more dorsally angled (Aiello 

and Dean 1990). The peroneal trochlea tends to be considerably larger in apes and early 

hominins than in modern humans, suggesting better development of the peroneal muscles 

(Stern and Susman 1983). In ape calcanei the beaked medial plantar process is large, 

whereas the more dorsally positioned lateral plantar process is very small. In modern 

humans and other bipedal hominins, the lateral plantar process is large, and its more 

plantar location means that it is weight-bearing (Latimer and Lovejoy 1989). Complete 

calcanei are quite rare in the hominin fossil record. The most complete early hominin 

specimens belong to Australopithecus afarensis (A.L. 333-8), and Australopithecus 

sediba (U.W. 88-99). Whereas the former calcaneus has a quite modern human-like 

morphology, the Au. sediba calcaneus is more ape-like in many aspects of its anatomy 

(Zipfel et al. 2011). The juvenile Au. afarensis skeleton from Dikika preserves a nearly 

complete calcaneus (Alemseged et al. 2006). There are many more fragmentary early 

hominin calcanei: subtalar facet ARA-VP-6/500-096 from Ardipithecus ramidus (White 

et al. 2009); Hadar fossils A.L. 333-55 (most likely the antimere of A.L. 333-8) and A.L. 

333-37 (Latimer et al. 1982); fragmentary StW 573h from “Little foot” (Deloison 2003); 

StW 352 from Australopithecus africanus (Deloison, 2003); Omo-33-74-896 perhaps 

from early Homo (Gebo and Schwartz 2006); KNM-ER 1500 thought by some to be a 

female skeleton of Paranthropus boisei (Grausz et al. 1988, but see Wood and 

Constantino, 2007); and there is a partially preserved calcaneus in the OH 8 foot (Day 

and Napier 1964). A calcaneus KB 3297 from Kromdraai, originally thought to be 

hominin (Thackeray et al. 2001), is from a large cercopithecoid. U.W. 88-113 is an 

unfused epiphysis of the proximal calcaneal tuber from the MH1 juvenile type of Au. 

(Zipfel et al. 2011). More recent fossil calcanei include the fragmentary ATD6-117 from 

Gran Dolina, Spain (Pablos et al. 2012), undescribed calcanei from Sima de los Huesos 

(Arsuaga et al. 1997), and a complete calcaneus from the Jinniushan skeleton (Lu et al. 

2010). There are numerous Neanderthal and early Homo sapiens calcanei (see Raichlen 

et al. 2011 for a list). (10/8/12) Anatomy: Lower limb and limb girdle. 

 

capitate<ms> (L. caput = head) The capitate, which is the largest bone in the carpus 

(hence its old informal name, the os magnum) is part of the distal row of bones in the 

carpus, within the hand. The proximal part, or “head”, of the capitate articulates with the 

scaphoid and the lunate and laterally with the os centrale, if the latter exists as a separate 

bone. The distal part of the body of the capitate articulates with the trapezoid (except in 

the gorilla, Lewis 1989) and with the base of the second metacarpal, but the main 

articulation is with the third metacarpal; in modern humans the capitate may also 

articulate with the fourth metacarpal. Strong ligaments running between the capitate’s 

medial aspect and the hamate limit the movement between these bones (Garcia-Elias et 

al. 1994). The capitate is typically one of the first carpal bones (along with the hamate) to 

undergo ossification in modern humans (Scheuer and Black 2000) and in the other 

primates in which the ossification sequence has been studied (e.g., Pan, Nissen and 

Riesen 1949; Macaca, Newell-Morris et al. 1980; Pongo, Winkler 1996). In modern 

humans the capitate ossification center can appear prenatally, but it usually appears in the 

second to third postnatal month in females and in the third to fourth prenatal month in 

males (Scheuer and Black 2000). It is fully ossified by approximately 13 years in females 
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and 15 years in males. In the great apes and modern humans the proximal end of the 

capitate is bulbous in shape. Hylobatid capitates are unique among hominoids in that the 

capitate head is truncated medially (i.e., seemingly cut in half compared to other 

hominoids), and the proximal portion of the hamate is expanded instead.  This reduced 

capitate head only articulates with the scaphoid and os centrale and the hamate is a much 

larger bone. The hominoid capitate is often described as being “waisted”, which refers to 

the narrowing of the capitate body just distal to the proximal facet in palmar view. The 

capitate body is strongly “waisted” in Pan and, to a lesser extent, Gorilla. Researchers 

have suggested that this allows the scaphoid to wedge tightly between the capitate and 

trapezoid and thus increase stability (Richmond et al. 2001); the modern human capitate 

shows little, or no, evidence of waisting. The appearance of a ridge along the distal edge 

of the dorsal portion of the capitate’s proximal facet has been interpreted as a knuckle-

walking adaptation, stabilizing the lunate on the capitate during extension (Richmond et 

al. 2001). This ridge is more common in Pan than in Gorilla (Kivell and Schmitt 2007). 

The distopalmar portion of the capitate body is the site of attachment of the oblique head 

of the adductor pollicis and the deep head of the flexor pollicis brevis. There are 

numerous fossil hominin capitates: ARA-VP-6/500-058, a left capitate of Ardipithecus 

ramidus (Lovejoy et al. 2009); KNM-WT 22944-H, a left capitate tentatively associated 

with Australopithecus sp. (Ward et al. 1999); A.L. 333-40 and A.L. 288-1w, capitates of 

Australopithecus afarensis (Johanson et al. 1982, Bush et al. 1982); TM 1526, a right 

capitate attributed to Australopithecus africanus (Broom and Schepers 1946); U.W. 88-

105 and -156 left and right capitates of MH2, an adult female Australopithecus sediba 

(Kivell et al. 2011); a fragmentary possible capitate associated with the OH 7 hand of 

Homo habilis (Napier et al. 1962) and LB1/45, a left capitate of Homo floresiensis 

(Tocheri et al. 2007). The earliest evidence of the modern human-like capitate 

morphology is ATD6-24, a left capitate of Homo antecessor (Lorenzo et al. 1999). 

Although the capitates of Homo neanderthalensis (Endo and Kimura 1970, Trinkaus 

1983, Vandermeersch 1991) are mostly modern human-like some aspects of their 

morphology (e.g., the capitate-metacarpal articulations) are unique (Niewoehner et al. 

1997). (7/5/12) Anatomy: Upper limb and limb girdle. 

 

carpus<ms> (Gk. karpos = wrist, from karphoo = to shrink together) The carpus refers to 

the cluster of small bones that link the bones of the forearm to the proximal ends of the 

bones that form most of the palm of the hand (the metacarpus). In most primates, the 

carpus is composed of nine bones: the scaphoid, os centrale, lunate, triquetrum, 

pisiform, trapezium, trapezoid, capitate and hamate. In modern humans, African apes 

and some strepsirrhines, the scaphoid and os centrale are fused to form one bone and thus 

the carpus is composed of only eight bones in these taxa. (7/5/12) Anatomy: Upper limb 

and limb girdle. 

 

cotylar fossa<ms> (Gk. kotyle = a cup) Any cup-shaped surface is referred to as 

cotyloid. The cup-shaped facet on the medial side of the body of the talus for the medial 

malleolus used to be called the cotylar fossa. See also talus (6/4/12) Anatomy: Lower 

limb and limb girdle. 
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cryptocrystalline silica<ms> See chert. (5/10/12) Archeology: Stone tools - raw 

material types. 

 

cuboid<ms> (Gk. kubœides = cube-shaped) The cuboid is the most lateral bone of the 

midfoot. It articulates proximally with the calcaneus, medially with the lateral cuneiform, 

and distally with both the fourth and fifth metatarsals. The cuboid is proximodistally 

elongated in modern humans and bipedal hominins in comparison to the shorter bone 

seen in the apes (Lovejoy et al. 2009). Modern humans also possess an eccentrically 

oriented flange that fits into the cuboid facet on the calcaneus and helps stabilize the 

calcaneocuboid joint during the push-off phase of bipedal walking. Apes, in contrast, 

have a centrally-positioned flange that fits into a concave pivot on the calcaneus and 

which permits considerable mobility at the calcaneocuboid joint (Bojsen-Møller 1979; 

Aiello and Dean 1990). The cuboid is exceptionally rare in the early hominin fossil 

record. Cuboids are known only from Ardipithecus ramidus foot (ARA-VP-6/500-016 

and -081 (White et al. 2009, Lovejoy et al. 2009), the OH 8 foot (Day and Napier 1964), 

there is an undescribed isolated specimen from Kromdraai (KB 3133) (Thackeray et al. 

2001), and Figure 2d in Alemseged et al. (2005) suggests that the juvenile Au. afarensis 

from Dikika preserves a cuboid as well. A cuboid is preserved in the foot skeleton of 

LB1, Homo floresiensis (Jungers et al. 2009). (10/9/12) Anatomy: Lower limb and limb 

girdle. 

 

cuneiform<ms> An outdated term used in the older literature for the triquetrum. See 

triquetrum (7/3/12) Anatomy: Upper limb and limb girdle. 

 

Dana Aoule<ms> See Gona Paleoanthropological study area. (5/11/12) 

Paleoanthropology: Sites – Africa, Horn of.  

 

diaphragmatic vertebra<ms> (Gk. diáphragma = partition and L. vertebra = joint, from 

verto = to turn) In most mammals one vertebra in the thoracolumbar region of the 

vertebral column has superior articular facets (or prezygapophyses) that look like those of 

a thoracic vertebra (i.e., they are flat and coronally-oriented) and inferior articular facets 

(postzygapophyses) that look like those of a lumbar vertebra (i.e., they are curved and 

sagittally-oriented). This vertebra is “transitional” in the sense that it bears both types of 

articular facets and thus separates the pre-diaphragmatic and post-diaphragmatic regions 

of the vertebral column. Functionally, pre-diaphragmatic vertebrae resist flexion and 

extension and allow lateral bending, whereas post-diaphragmatic vertebrae only permit 

movement in the sagittal plane (flexion and extension). In extant hominoids, these 

functional vertebral subdivisions are closely associated with thoracic and lumbar 

vertebrae, respectively, and have therefore been described as “thoracic-like” and 

“lumbar-like.” This has led to the creation (Washburn and Buettner-Janusch 1952) and 

utilization (e.g., Shapiro, 1993) of two definitions of thoracic and lumbar vertebrae. The 

traditional one is based on the presence (thoracic) and absence (lumbar) of ribs (the costal 

definition). The other one, as presented above, is based on articular facet orientation, 

hence it is referred to as the zygapophyseal or “functional” definition. In fact, articular 

facet orientation and the presence and absence of ribs are sometimes conflated and used 

interchangeably to define thoracic and lumbar vertebrae. However in many mammals the 
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diaphragmatic and last rib-bearing vertebrae are not the same element; therefore, 

conflation of the two distinct morphologies (presence/absence of ribs vs. articular facet 

orientation) is unwarranted and inadvisable. In all extant hominoids, including modern 

humans, the diaphragmatic vertebra and the last rib-bearing vertebra are usually one and 

the same, but in non-hominoid primates and most other mammals the diaphragmatic 

vertebra is cranially displaced by one to several elements relative to the last rib-bearing 

one. For example, in Old World monkeys, there are generally 12 thoracic vertebrae and 

the diaphragmatic vertebra is at T10. Like Old World monkeys (and most mammals in 

general), the stem fossil hominoids Proconsul and Nacholapithecus possess cranially-

displaced diaphragmatic vertebrae by two to three elements. Early fossil hominins 

Australopithecus africanus (Sts 14), Australopithecus sediba (MH2), and Homo 

ergaster (KNM-WT 15000) are characterized by cranial displacement of the 

diaphragmatic vertebra by one element (Haeusler et al. 2002, 2011; Williams 2012). In 

this respect they are unlike later fossil hominins and all extant hominoids, including 

modern humans. It has been proposed that this cranialward shift in the boundary between 

pre-diaphragmatic and post-diaphragmatic vertebrae in early hominins (i.e., the 

possession of an additional post-diaphragmatic vertebra) is an adaptation to bipedalism 

that allows for a lower back that is longer and has a greater degree of lordosis (Lovejoy 

2005; Williams 2012; but see Haeusler et al. 2011). (6/15/12) Anatomy: Axial skeleton. 

 

Digiba Dora<ms> A concentration of fossil localities situated up against the Western 

Margin of the Afar Rift section of the East African Rift System in the Middle Awash 

study area, Ethiopia. Remains attributed to Ardipithecus kadabba have been found 

there. (5/10/12) Paleoanthropology: Sites – Africa, East Africa. 

 

dorsal pillar<ms> Pal and Routal (1986, 1987) subdivided the vertebral column into two 

functional pillars, the ventral and dorsal. The dorsal pillar comprises the zygapophyses, 

the zygapophyseal joints, and the neural arch. See ventral pillar; vertebral column; 

zygapophyses. (6/8/12) Anatomy: Regional – axial skeleton. 

 

dorsal wedging<ms> Vertebrae with bodies that are shorter posteriorly than anteriorly. 

See vertebral column; vertebral wedging. (6/8/12) Anatomy: Regional – axial skeleton. 

 

dwarfing<ms> See island rule. (5/10/12) Ecology: General. 

 

EARS<ms> Acronym for East African Rift System (which see). (5/10/12) Earth 

Sciences: Terms. 

 

ectocuneiform<ms> See lateral cuneiform (6/4/12) Anatomy: Lower limb and limb 

girdle. 

 

EG<ms> Acronym of East Gona, referring to collection areas (e.g., Ounda Gona) in the 

eastern part of the Gona Paleoanthropological study area. See Gona 

Paleoanthropological study area. (6/6/12) Paleoanthropology: Site prefixes. 

 

enamel morphology<ms> See enamel. (5/10/12) Anatomy: Teeth - Microstructure. 
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endocuneiform<ms> See medial cuneiform (6/4/12) Anatomy: Lower limb and limb 

girdle. 

 

entheses<ms> (Gk en = in and thesis = to lay down, or put in place) The collective term 

for the sites where muscles, tendons, ligaments and joint capsules attach to bone. 

Entheses are of two kinds, fibrous and fibrocartilaginous (Benjamin et al. 1986). Fibrous 

entheses are found on the shafts of long bones (i.e., on diaphyses). When a tendon 

attaches to bone directly, as a bony fibrous enthesis, the result is either a distinct bony 

ridge (e.g., the insertion for the brachioradialis muscle) or as an area of roughness (e.g., 

deltoid tuberosity). When a tendon attaches to bone via the periosteum, as a periosteal 

fibrous enthesis, the result is a smooth surface (e.g., the floor of the supraspinous fossa of 

the scapula). Fibrocartilaginous entheses are typically found at the ends of bones (i.e., at 

epiphyses) or at apophyses (e.g., the lesser trochanter of the femur). At both epiphyses 

and apophyses the compact bone is thin and there are layers of fibrocartilage (uncalcified 

superficial and calcified deep) between the tendon and the bone to which it attaches. 

Fibrocartilaginous entheses are usually smooth and the bone surface lacks any vascular 

foramina (e.g., the attachment of the rotator cuff on the proximal humeral epiphysis and 

the common flexor and extensor origins on the distal humeral epiphysis). See bone 

(1/11/12) Anatomy: Bone-terms. 

 

extensor pollicis brevis<ms> One of the extrinsic muscles of the hand that originates on 

the forearm and inserts onto the thumb, or pollex. There is an important distinction 

between the abductor pollicis longus having two tendons inserting onto the thumb and the 

presence of a separate muscle with a distinct belly and tendon; only the latter should be 

referred to as an extensor pollicis brevis (Diogo et al. 2012). Among extant primates a 

distinct extensor pollicis brevis is only present in modern humans and hylobatids, but 

only in modern humans does the extensor pollicis brevis insert onto the dorsal surface of 

the pollical proximal phalanx. The most parsimonious hypothesis is that the derived 

condition (i.e., the presence of a distinct belly and tendon inserting onto the thumb that is 

separate from the abductor pollicis longus) was independently acquired in hominins and 

hylobatids. If this arrangement is confirmed, then it would be an example of parallelism, 

which is a type of homoplasy. Marzke et al. (1998) suggested that the flexor pollicis longus 

and extensor pollicis brevis may have co-evolved to enable the pollical metacarpophalangeal 

joint to be held in extension while simultaneously flexing the distal phalanx of the thumb as 

occurs in the manufacture and use of stone tools. See forearm and hand, muscles of; hand, 

muscles of; thumb, muscles of (5/12/12) Anatomy: Upper limb and limb girdle. 

 

false negative<ms> See Type II error. (6/4/12) Data analysis. 

 

false positive<ms> See Type I error. (6/4/12) Data analysis. 

 

Fgf<ms> Acronym for fibroblast growth factor (which see). (6/19/12) Growth and 

Development. 
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fibroblast growth factor<ms> A family of heparin-binding protein signaling molecules. 

They play an important role in regulating craniofacial development, especially dental 

development. At least eight fgfs are involved in murine molar development and 15 in 

murine incisor cervical loop development (e.g., three fgfs, Fgf16-18, are involved in both 

processes). See development; growth factors. (6/19/12) Growth and Development. 

 

field reversal<ms> See geomagnetic anomaly; geomagnetic polarity time scale. 

(5/10/12) Earth Sciences: Dating. 

 

flexor pollicis longus<ms> One of the extrinsic muscles of the hand that originates on 

the forearm and inserts onto the thumb, or pollex. There is an important distinction 

between one of the five tendons of the flexor digitorum profundus inserting onto the 

pollical distal phalanx and the presence of a separate muscle with a distinct belly and 

tendon inserting proximal to the ungual fossa; only the latter should be referred to as a 

flexor pollicis longus (Diogo et al. 2012). Among extant primates, a distinct flexor 

pollicis longus is only present in modern humans and hylobatids. The most parsimonious 

hypothesis is that the derived condition (i.e., the presence of a distinct belly and tendon 

separate from the flexor digitorum profundus inserting onto the thumb) was 

independently acquired in hominins and hylobatids. If this arrangement is confirmed, 

then it would be an example of parallelism, which is a type of homoplasy. The bony 

attachment of the flexor pollicis longus tendon has figured prominently in discussions of 

hominin distal pollical phalanx morphology. Traditionally, the larger, shallow fossa (pit) 

that is typical on the palmar surface of modern human distal phalanges was considered 

the tendon attachment (Susman 1979, Marzke 1997). However, Shrewsbury et al (2003) 

showed that the flexor pollicis longus attachment is not onto the palmar fossa, but onto 

the volar ridge, a gabled ridge just distal to the palmar fossa (and variably to other small 

anatomical features, like the ungual spines). Thus, a palmar fossa is not a proxy for the 

presence of a separate flexor pollicis longus muscle belly, nor is the size of the palmar 

fossa a reflection of the size of that muscle. Marzke et al. (1998) suggested that the flexor 

pollicis longus and extensor pollicis brevis may have co-evolved to enable the pollical 

metacarpophalangeal joint to be held in extension while simultaneously flexing the distal 

phalanx of the thumb as occurs in the manufacture and use of stone tools. See forearm and 

hand, muscles of; hand, muscles of; thumb, muscles of; volar ridge (6/9/12) Anatomy: 

Upper limb and limb girdle. 

 

forearm and hand, muscles of<ms> None of the forearm and hand muscle structures 

usually present in modern humans are unique (i.e., autapomorphic). All (including the 

flexor pollicis longus) are found in one, or more, extant non-human primate taxon, but 

not in the particular combination seen in modern humans (Diogo et al. 2012). However, 

more muscles go to the thumb in modern humans (11 in total) than is the case in all of the 

other primates in which this region has been examined in detail. This reinforces the 

hypothesis that movements of the thumb probably played an important role in hominin 

evolution. Diogo and Wood's (2011, 2012) comparative and phylogenetic analyses 

indicate there are usually 18-19 forearm muscles in primates. Two of the 19 muscles 

predicted to be plesiomorphically present in primates may be missing in some groups 

(e.g., the epitrochleoanconeus is usually absent in hominoids except Pan and the 
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anconeus is usually absent in Hylobates). Modern humans, because they usually lack the 

epitrochleoanconeus but have two muscles going to the phalanges of the thumb (flexor 

pollicis longus to the distal phalanx and extensor pollicis brevis to the proximal phalanx), 

have more forearm muscles (i.e., 20) than any other primate that has been investigated. 

See extensor pollicis brevis; flexor pollicis longus; hand, muscles of; thumb, muscles 

of (4/1/12) Anatomy: Upper limb and limb girdle. 

 

FPL<ms> Acronym for flexor pollicis longus. (which see) (5/12/12) Anatomy: Upper 

limb and limb girdle. 

 

Frere, John<ms> See Acheulean; Leakey, Mary Douglas Nicol (1913-1996). (5/10/12) 

History: Biographies. 

 

functional definition<ms> See diaphragmatic vertebra (6/14/12) Anatomy: Axial 

skeleton. 

 

Gawis<ms> See Gona Paleoanthropological study area. (5/11/12) Paleoanthropology: 

Sites – Africa, Horn of.  

 

greater multangular<ms>An outdated term used in the older literature for the 

trapezium. See trapezium (7/5/12) Anatomy: Upper limb and limb girdle. 

 

hamate<ms>(L. hamatus = hook) The hamate is the most medial bone in the distal row 

of bones in the carpus. The hamate is typically one of the first bones to ossify (usually 

shortly after the capitate) in modern humans (Scheuer and Black 2000) and in primates 

for which the ossification sequence has been studied (e.g., Pan, Nissen and Riesen 1949; 

Macaca, Newell-Morris et al. 1980; Pongo, Winkler 1996). In modern humans, the 

hamate begins ossification at the third to fourth month in females and the fourth to fifth 

month in males, and it is fully ossified by 12 years and 15 years in females and males, 

respectively. The distinctive feature of the hamate is the hamulus, a hook-like projection 

from the distopalmar portion of the body. The hamate articulates with capitate laterally, 

but a well-developed interosseous ligament binds the two bones together so they 

effectively function as one bone (Garcia-Elias et al. 1994). The hamate articulates medio-

proximally with the triquetrum via a facet that is often convex at the proximal end but 

concave at the distal end. The hamate may also articulate with lunate proximally, either 

sharing the articulation with the capitate, which is common in African apes and modern 

humans, or it may articulate with the lunate exclusively (i.e., the capitate does not 

articulate with the lunate at all), a condition also seen in strepsirrhines and New World 

monkeys.  The distal portion of the hamate articulates laterally with fourth metacarpal, 

and medially, with the fifth metacarpal. The hamulus of the hamate forms, along with 

the pisiform, the medial “wall” of the carpal tunnel and it serves as an attachment site for 

the flexor retinaculum. Fossil hominin hamates include ARA-VP-6/500-071, a left 

hamate of Ardipithecus ramidus (Lovejoy et al. 2009); KNM-WT 22944-I, a left hamate 

tentatively attributed to Australopithecus sp. (Ward et al. 1999); A.L.333-50, a right 

hamate of Australopithecus afarensis (Bush et al. 1982); U.W. 88-106 and –95 left and 

right hamates of MH2, an adult female Australopithecus sediba (Kivell et al. 2011) and 
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LB1/46, a left hamate of Homo floresiensis (Larson et al. 2009). Modern human-like 

hamate morphology is first seen in the Homo antecessor left hamate ATD6-23 (Lorenzo 

et al. 1999) and in several Homo neanderthalensis specimens (Endo and Kimura 1970, 

Trinkaus 1983, Vandermeersch 1991, Vandermeersch and Trinkaus 1995), though the 

hamates of both species typically have more robust hamuli than modern humans. (7/5/12) 

Anatomy: Upper limb and limb girdle. 

 

hamulus<ms> (L. hamulus = diminutive of hamatus, hence a “small hook”) The hook-

like structure that projects from the distopalmar portion of the hamate. In modern humans 

the hamulus begins ossification around 10 to 12 years of age in females and males, 

respectively. The hamulus forms, along with the pisiform, the medial “wall” of the carpal 

tunnel and serves as an attachment site for the flexor retinaculum. The hamulus projects 

strongly distally and palmarly in most primates, elongating and deepening the carpal 

tunnel. Modern humans are characterized by having a hamulus that projects palmarly, but 

not distally, thus facilitating greater movement at the hamate-metacarpal joints. In most 

primates the hamulus serves at the attachment site for the flexor digiti minimi and 

opponens digiti minimi, and in modern humans and Pan it may be part of the attachment 

of the abductor digiti minimi. The hamulus also receives the pisohamate ligament from 

the flexor carpi ulnaris. The long and robust hamulus of KNM-WT 22944-I hamate 

tentatively attributed to Australopithecus sp. (Ward et al., 1999) could be considered to 

be the primitive condition for hominins shared with African apes. However, Homo 

antecessor (Lorenzo et al. 1999) and Homo neanderthalensis (Trinkaus 1983), which 

are generally modern human-like in their hamate morphology, also have remarkably 

robust hamuli, suggesting this feature is convergent among hominins and may simply 

reflect powerful grasping in different environmental and technological contexts (Ward et 

al. 1999). (7/3/12) Anatomy: Upper limb and limb girdle. 

 

hand, muscles of<ms> Primates such as strepsirrhines and Tarsius usually have more 

than 30 intrinsic hand muscles, but modern humans have only 21 (Diogo and Wood, 

2011, 2012). The hand muscles that modern humans have lost (i.e., contrahentes, 

intermetacarpales and interossei accessorii) attach to digits 2, 3, 4 and 5. The hand 

muscles that are conserved as separate structures in modern humans are those that insert 

onto the thumb. Modern humans usually also have an additional pollical structure, the 

‘interosseous volaris primus of Henle' or more appropriately called the ‘adductor pollicis 

accessorius’; modern humans therefore usually have 11 muscles inserting onto the thumb. 

See extensor pollicis longus; flexor pollicis longus; forearm and hand, muscles of; 

thumb, muscles of (5/12/12) Anatomy: Upper limb and limb girdle. 

 

HDP1<ms> See Hoedjiespunt. (5/10/12) Paleoanthropology: Sites – Africa, South 

Africa. 

 

Homo aurignacensis hauseri<ms> See Klaatsch, Hermann August Ludwig (1863 –

1916) (5/23/12) Paleoanthropology: Taxa – Species. 

 

Howship’s lacunae<ms> See bone remodeling; resorption. (5/10/12) Anatomy: Bone - 

development and response. 
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Hughes, Alun Rhun (1916-1992)<ms>Alun Hughes was born and brought up in the 

small town of Red Wharf Bay, on Anglesey, an island off the coast of North Wales in the 

United Kingdom. Hughes’ interest on archeology was sparked by the historically rich 

landscape of Anglesey, which contains Late Neolithic and Bronze Age remains, and he 

continued this interest when he moved south to attend Lancing College in Sussex, 

England, where he participated in excavations of ancient burial sites on the Sussex 

Downs. He continued his education at what was then the University College of 

Southampton, on the south coast of England, but in an effort to ameliorate his chronic 

chest condition that plagued him all of his life, in 1937 he moved to the warmer climate 

of South Africa. He worked initially teaching mathematics and literature at a school run 

by the Society of the Sacred Mission at Modderpoort in what was then the Orange Free 

State, but in 1938 he enrolled as a medical student at the University of Witwatersrand, 

Johannesburg. He did not complete his medical training, but he did continue his interest 

in archeology assisting J. Eddols in his search for artifacts and rock paintings. In May 

1947, Hughes joined the Department of Anatomy at the Medical School of the University 

of Witwatersrand as a laboratory technician. He served under Professor Raymond Dart 

for nearly twelve years, and then under Professor Phillip Tobias for thirty-three years, 

rising through the ranks to become the Chief Technician in the Department of Anatomy. 

In 1948, Dart put Hughes in charge of the excavations at the site of Makapansgat in the 

northern Transvaal, where he systematically sorted through the miners’ dumps at the 

Makapansgat limeworks looking for fossils. Hughes was unconvinced by Dart’s 

osteodontokeratic culture theory that the hominins had systematically accumulated and 

modified the animal bones recovered from the dumps, and this stimulated his interest in 

the possible role played by hyenas and porcupines in the bone accumulations at 

Makapansgat. This led him to excavate hyena lairs in the Kalahari Gemsbok Park, at 

Mala Mala near the Kruger Park and even further afield at Olorgesaillie in Kenya 

(Clarke 1993). Hughes’ publications in the 1950s (e.g., Hughes 1954) were among the 

first to provide to provide solid evidence of the ways that hyenas could influence bone 

accumulations, and in that respect he was one of the pioneers of the sub-discipline known 

as taphonomy. In 1966, funding from the Council for Scientific and Industrial Research 

(CSIR) enabled Phillip Tobias to intensify excavations at the complex of caves at 

Sterkfontein and Tobias put Hughes in charge of all of the activity at the site. During his 

time as supervisor at the site Hughes and his team recovered hundreds of hominin fossils 

and thousands of non-hominin fossils. In 1976, Hughes’ industry and determination were 

rewarded by the recovery from Member 5 at Sterkfontein of a hominin cranium, Stw 53, 

that Hughes and Tobias subsequently assigned to Homo habilis. Among other hominins 

recovered from Sterkfontein were another hominin cranium, Stw 505 and several 

hominin associated skeletons from Member 4, as well as stone artifacts and fossil wood. 

In 1976, Hughes became an Honorary Senior Field Research Officer of the Bernard 

Price Institute for Palaeontological Research, in 1981 what was then the Transvaal 

Museum in Pretoria recognized Hughes as an Associate Member for “services rendered 

to the institution”. In 1985 Hughes was awarded an honorary Master of Science degree 

by the University of Witwatersrand. In 1991, Hughes’ South African colleagues and his 

many friends from the United States, Canada, United Kingdom, Ethiopia, and Japan 
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honored his 75
th

 birthday by contributing articles to a special issue of Palaeontologia 

Africana. (7/5/12) History: Biographies. 

 

Imax<ms> The maximum second moment of area. See cross-sectional geometry. 

(5/10/12) Functional morphology: Methods. 

 

Imin<ms> The minimum second moment of area. See cross-sectional geometry. 

(5/10/12) Functional morphology: Methods.. 

 

iliofemoral ligament<ms> The iliofemoral ligament is an inverted Y-shaped capsular 

ligament on the anterior aspect of the hip joint. The base of the inverted Y attaches to the 

anterior inferior iliac spine. The lateral or superior limb of the inverted Y attaches to the 

superior end of the intertrochanteric line close to the greater trochanter and the medial or 

inferior limb of the inverted Y attaches to the inferior end of the intertrochanteric line 

close to the lesser trochanter. In modern humans the lateral or superior limb is especially 

thickened and its bony attachment is sometimes sufficiently discrete to be identified as a 

distinct bony tubercle referred to as the femoral tubercle. The iliofemoral ligament in 

general, and the lateral or superior limb in particular, limit extension at the hip joint. In 

his description of the OH 20 femur from Olduvai Gorge Michael Day drew attention to 

the lack of both an intertrochanteric line and a femoral tubercle (Day 1969). He suggested 

that the absence of these features in OH 20 seemed to run counter to other evidence (e.g., 

grooves for the obturator externus and for the iliopsoas) pointing to a habitually extended 

hip in this individual. Day argued that these features were also missing from SK 82 and 

97, two proximal femora from Swartkrans, though Robinson (1972, pp. 151-2) disagrees 

with Day’s interpretation of these two specimens, and claims that the iliofemoral 

ligament was present in Paranthropus robustus. See also iliopsoas groove, obturator 

externus groove (3/14/12) Anatomy: Lower limb and limb girdle. 

 

iliopsoas groove<ms> A shallow groove on the anterior aspect of the neck of the femur. 

The iliopsoas is a substantial conjoined muscle that takes origin from the iliac fossa (the 

iliacus component) and the vertebral column (the psoas major component); its distal 

attachment is the form of a tendon that attaches to the lesser trochanter of the femur. In 

modern humans the iliopsoas tendon lies immediately anterior to the capsule of the hip 

joint, and as it courses distally toward the lesser trochanter it makes contact with the 

anterior aspect of the neck of the femur. When the modern human hip joint is fully 

extended the iliopsoas tendon presses against the femoral neck and in many, but not all, 

modern human femora, this pressure results in a shallow groove on the anterior aspect of 

the femoral neck. Michael Day drew attention to the presence of similar grooves on two 

proximal femora, SK 82 and 97, both from Member 1 at Swartkrans. Day (1973) 

interpreted the groove as suggesting that “extension and hyperextension of these hip 

joints was habitual and not occasional” (ibid 1973, p. 36). He made a similar functional 

argument with respect to grooves for the tendon of obturator externus on the posterior 

surfaces of the necks of the same the individuals (Day 1969). See also obturator 

externus groove (3/14/12) Anatomy: Lower limb and limb girdle. 
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Indian Ocean Dipole<ms> An event resulting from changes in sea surface temperature 

across the Indian Ocean that affects rainfall in Africa. An Indian Ocean Dipole event 

mimics an El Niño, in that SSTs are unusually cold near to Australia and unusually warm 

in the Indian Ocean close to Africa. (6/5/12) Paleoclimate: General. 

 

inertia<ms> See phylogenetic inertia. (5/10/12) Evolution. 

 

insular dwarfing<ms> See island rule. (5/10/12) Ecology: General. 

 

intelligence<ms> See ecological intelligence; Machiavellian intelligence. (5/10/12) 

Cognition. 

 

intermediate cuneiform<ms> (L. cuneus = wedge and form = shape) The intermediate 

cuneiform (also called the second cuneiform or mesocuneiform) articulates medially with 

the medial cuneiform, laterally with the lateral cuneiform, proximally with the navicular, 

and distally with the second metatarsal. It is the smallest of the tarsal bones. As with the 

other bones of the midfoot, modern humans have a relatively longer intermediate 

cuneiform than do the extant apes. Intermediate cuneiforms are rare in the early fossil 

hominin record. They are known as part of the foot of Ardipithecus ramidus (ARA-VP-

6/500-045 and -075) (White et al. 2009, Lovejoy et al. 2009), the OH 8 foot (Day and 

Napier 1964), StW 573 (“Little Foot”) (Deloison 2003), and LB1, Homo floresiensis 

(Jungers et al. 2009). (10/9/12) Anatomy: Lower limb and limb girdle. 

 

interoceanic confluence<ms> Marks the zonal confluence of water vapor derived from 

the Atlantic and Indian Oceans. Seasonal migrations of the intertropical convergence 

zone and the interoceanic confluence result in an annual cycle consisting of two “rainy 

seasons” separated by arid conditions. (5/10/12) Paleoclimate: General. 

 

IOC<ms> Abbreviation of interoceanic confluence. (which see) (5/10/12) Paleoclimate: 

General. 

 

IOD<ms> Acronym for Indian Ocean Dipole. (which see) (6/5/12) Paleoclimate: 

General. 

 

isotopic dating<ms> See radioisotopic dating. (5/10/12) Earth Sciences: Dating - terms. 

 

ITCZ<ms> Abbreviation of intertropical convergence zone. (which see) (5/10/12) 

Paleoclimate: General. 
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Iwo Eleru<ms>(Location 7º26'30"N, 5º7'40"E, Nigeria; etym. "Cave of Ashes" 

[Yoruba]) A rock-shelter in south-western Nigeria that was excavated in 1965 by 

Thurstan Shaw and colleagues. Temporal span and How dated? Radiocarbon analysis of 

charcoal from the immediate vicinity of the burial resulted in an age estimate of c.11 ka 

BP uncalibrated, and c.13 ka BP calibrated. Uranium series dating of part of the 

skeleton suggests a minimum age of c.12 ka and a maximum age of c.16 ka. Hominins 

found at site A hominin associated skeleton, including a calvaria, mandible, and some 

postcranial remains, was found at a depth between 82 and 100 cm from the surface in an 

undisturbed Later Stone Age context. The calvaria has been subject to several 

multivariate analyses, all of which point to it having a neurocranial morphology that is 

outside the range of modern human variability. In its shape it is intermediate between 

archaic hominins (e.g., Homo neanderthalensis and Homo erectus) and modern humans. 

The Iwo Eleru hominin is especially interesting because of the dearth of hominin remains 

of any age from West Africa. Archeological evidence found at the site Later Stone Age 

artifacts. Geology, dating and paleoenvironment Brothwell and Shaw 1971, Shaw and 

Daniels 1984, Harvati et al. 2011. Hominins Stringer 1974, Harvati et al. 

2011. Archeology Brothwell and Shaw 1971, Shaw and Daniels 1984, Allsworth-Jones et 

al. 2010. (7/7/12) Paleoanthropology: Sites – Africa, West. 
 

Lanpo, Jia [贾兰坡] (1908-2001)<ms> Jia Lanpo was born in 1908 in a mountain 

village in Yutian County, Hebei Province, China. He spent his early years with his 

grandparents, but when he was old enough for school, Jia Lanpo moved to Beijing with 

his father where he excelled at Beijing Huiwen Middle School, graduating in 1929. His 

parents could not afford to send him to college, but in the spring of 1931 the Cenozoic 

Research Laboratory of the Geological Survey of China was hiring trainees and Jia’s 

excellent exam results resulted in his admission into the training program. He was 

assigned to assist Pei Wenzhong [裴文中] at the excavations at what was then called 

Chou’koutien (now called Zhoukoudian). Such was his progress that Jia was appointed 

successively Assistant Research Professor, Research Professor and then Academician at 

the Institute of Vertebrate Paleontology and Paleoanthropology (IVPP) and in 1935 Jia 

was asked to take over as the head of the excavations at Chou’koutien. Jia Lanpo worked 

at Chou’koutien from 1935 to 1949 and during that time period c.45 hominin fossils were 

recovered from Chou’koutien. At Chou’koutien Jia worked alongside Pierre Teilhard de 

Chardin, Henri Breuil, Davidson Black, and Franz Weidenreich and his life-long friend 

Bian Meinian. Jia argued that the microlithic tools and blades found at Chou’koutien 

were consistent with the use and control of fire and he interpreted the faunal evidence 

found at the cave as suggesting that region of China underwent successive shifts in 

climate with alternating warm and cold periods. After 1949 Jia devoted most of his time 

to projects in Shaanxi Province where he led excavations at Dingcun (1954) and at Kehe 

(1959). Jia was part of the team who discovered the first in situ Gigantopithecus teeth in 

China at Heidong (Black Cave) in Daixin county, Guangxi (1956). Jia Lanpo’s 

investigations at Lantian (1964) recovered hominin fossils that he interpreted as more 

primitive than the hominins recovered from Chou’koutien. In 1976 Jia Lanpo joined with 

Wei Qi to work at Hsuchiayao (Xujiayao). Beginning in the 1980s Jia Lanpo was actively 

engaged in encouraging foreign archeologists to visit China and to become involved in 

archaeological research in Cina. In 1990, in collaboration with Desmond Clark, Jia co-

directed a Chinese-American excavation in the Nihewan basin of northern China. Jia 
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Lanpo was a mentor to many Chinese archaeologists and he was a committed popularizer 

of prehistory (e.g., Early Man in China, The Story of Peking Man, Chinese Homo 

erectus). Jia Lanpo was an Academician of the Archaeological Institute of the Chinese 

Academy of Social Sciences and a member of the Geological Bureau of the Biological 

Section of the Chinese Academy of Natural Sciences. He also served as Assistant 

Director of the Quaternary Geology and Glaciology Sections of the Chinese Geological 

Association, Assistant Chairperson of the Board of Directors of the Chinese 

Archaeological Association, Assistant Director and Secretary of the Chinese Pacific 

History Association and Member of the Cultural Bureau of the Chinese State Council. 

(7/5/12) History: Biographies. 

 

K-W<ms> Acronym for knuckle-walking. See hand, evolution in hominins. (4/5/12) 

Behavior: Locomotion – terms and Functional morphology: Terms. 

 

Kada Gona<ms> See Gona Paleoanthropological study area. (5/11/12) 

Paleoanthropology: Sites – Africa, Horn of.  

 

Kada Hadar <ms> See Hadar Formation. (5/11/12) Paleoanthropology: Sites – Africa, 

Horn of.  

 

Kalb, John<ms> See Aduma; Awash River basin; Hadar; International Afar 

Research Expedition; Rift Valley research Mission in Ethiopia. (5/10/12) History: 

Biographies. 

 

Kasibos Formation<ms> See Kanjera. (5/10/12) Paleoanthropology: Sites – Africa, 

East Africa. 

 

karonga<ms> See Olduvai Gorge. (5/10/12) Paleoanthropology: Sites – Africa, East 

Africa. 

 

Kisele<ms> A Middle Stone Age industry. See Mumba rockshelter. (6/19/12) 

Archeology: Stone tools – Industries. 

 

Klaatsch, Hermann August Ludwig (1863 –1916)<ms> Hermann Klaatsch was born in 

Berlin, the son of August Hermann Martin Klaatsch who was a prominent Berlin 

physician. After graduating from the Königliche Wilhelms-Gymnasium in Berlin in 1881, 

Klaatsch entered the University of Heidelberg where he studied medicine and 

comparative anatomy under Karl Gegenbaur. He completed his medical degree in 1885 

and for the next three years he worked as an assistant to Heinrich Wilhelm Waldeyer at 

the Anatomical Institute in Berlin.  He was also able to spend some time working in the 

laboratory of the physician and anthropologist Rudolf Virchow and at the biological 

station of Villefranche. In 1890 Klaatsch accepted a teaching position at the University of 

Heidelberg and in 1895 he was promoted to the status of professor extraordinarius. 

Klaatsch soon became interested in human paleontology, human evolution, and physical 

anthropology. In a paper read before the German Anthropological Congress in 1899 

Klaatsch rejected the thesis supported by Charles Darwin, Thomas Huxley, and Ernst 
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Haeckel that modern humans had evolved from the anthropoid apes.  He argued instead 

that the human, ape, and monkey lineages had diverged from a prosimian ancestor, but 

later he substantially changed his views. Between 1904 and 1907 Klaatsch traveled 

throughout Australia where he had the opportunity to study the aboriginal people; he 

studied their morphology and culture, saw Aboriginal rock art, and collected stone tools. 

He also paid a brief visit to the island of Java in the Dutch East Indies. Upon returning to 

Germany in 1907, Klaatsch accepted a position as professor of anatomy and 

anthropology at the University of Breslau (now Wrocław, in Poland), where he remained 

until his death of pneumonia in 1916. Klaatsch, who rejected Rudolf Virchow’s 

assertions that the Neanderthals were pathological, took a great interest in the 

Neanderthal remains discovered in Krapina by Dragutin Gorjanović-Kramberger as well 

as the Homo heidelbergensis fossils discovered in 1906.  He later collaborated with the 

notorious Swiss excavator Otto Hauser, who unearthed a human skeleton from a rock 

shelter in the French village of Le Moustier in 1908 that he identified as Neanderthal. 

Hauser and Klaatsch also excavated the skeleton Hauser had discovered in 1909 at 

Combe-Capelle. It was associated with Aurignacian tools and, due to the modern 

morphology of the bones, in 1910 Klaatsch proposed they belonged to a new type of 

fossil human he called Homo aurignacensis hauseri. Klaatsch suggested that modern 

humans and the anthropoid apes evolved from a hypothetical common ancestor he named 

Proanthropus, which was more modern human-like than ape-like in its morphology. The 

human and anthropoid lineages probably diverged in the Eocene or Oligocene period, 

with the human lineage becoming more human-like, but the separate ape lineages 

degenerating from the common ancestor and becoming more ape-like. Klaatsch promoted 

a polygenist (polytypic) theory of human evolution in 1910 where he proposed that a 

hypothetical Asian group of man-like apes he called Propithecanthropus evolved through 

two branches, the eastern evolved into orang-utans as well as the Aurignacian race of 

humans and modern Mongoloid races, whereas the western branch evolved into gorillas 

as well as the Neanderthals and Negroid races. (5/23/12) History: Biographies. 

 

korongo<ms> See Olduvai Gorge. (5/10/12) Paleoanthropology: Sites – Africa, East 

Africa. 

 

Korsi Dora<ms> Collection area within the Woranso-Mille study area. (4/9/12) 

Paleoanthropology: Sites – Africa, Horn of. 

 

KSD<ms> Prefix for fossils recovered from the Korsi Dora collection area, Woranso-

Mille study area. (4/9/12) Paleoanthropology: Sites – Africa, Horn of. 

 

kyphotic vertebra<ms> A vertebra with a body that is shorter anteriorly than 

posteriorly. See kyphosis; vertebral column; vertebral wedging. (6/8/12) Anatomy: 

Regional – axial skeleton. 
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lateral cuneiform<ms> (L. cuneus = wedge and form = shape) The lateral cuneiform 

(also called the third cuneiform or ectocuneiform) articulates medially with the 

intermediate cuneiform and base of the second metatarsal, laterally with the cuboid and 

base of the fourth metatarsal, proximally with the navicular, and distally with the base of 

the third metatarsal. As with the other bones of the midfoot, modern humans have a 

relatively longer lateral cuneiform than do extant apes (Lovejoy et al. 2009). The lateral 

cuneiform, while rare in the early hominin fossil record, is represented in the foot of 

Ardipithecus ramidus (ARA-VP-6/500-100), the OH 8 foot (Day and Napier 1964),  

both left (StW 573g) and right (StW 573l) from “Little Foot” (Deloison 2003), and the 

foot skeleton of LB1, Homo floresiensis (Jungers et al. 2009). Isolated lateral cuneiforms 

have also been found at Hadar (A.L. 333-79, Latimer et al. 1982) and Malapa (U.W. 88-

139). (10/9/12) Anatomy: Lower limb and limb girdle. 

 

LEH<ms> Acronym for linear enamel hypoplasia. See hypoplasia. (7/8/12) Anatomy: 

Teeth - Development. 

 

lesser multangular<ms> An outdated term used in the older literature for the trapezoid. 

See trapezoid (7/5/12) Anatomy: Upper limb and limb girdle. 

 

linear enamel hypoplasia<ms> See hypoplasia. (7/8/12) Anatomy: Teeth - 

Development. 

 

L.O.R.F. petalia<ms> Acronym for left occipital right frontal petalia. See petalia. 

(5/10/12) Nervous system: Terms. 

 

lordotic vertebra<ms> A vertebra with a body that is shorter posteriorly than anteriorly. 

See lordosis; vertebral column; vertebral wedging. (6/8/12) Anatomy: Regional – axial 

skeleton. 

 

lunate<ms> (L. luna = the moon; the lunate resembles a crescent moon) The lunate has 

been described as the keystone (it is in the middle) of the proximal row of bones in the 

carpus. It articulates proximally with the medial part of the distal articular surface of the 

radius, laterally with the scaphoid, medially with the triquetrum, and distally with the 

capitate and/or the hamate. There is some variation in the distal articulation among 

catarrhines. In the great apes, the lunate articulates mainly with the capitate, but a smaller 

articulation for the hamate is usually present. Modern humans show a lower frequency of 

lunato-hamate articulation and in cercopithecoids the lunate generally only articulates 

with the capitate (Marzke et al. 1994). The lunate begins ossification at three or four 

years of age and it reaches its adult form by 12.5 and 15 years in females and males, 

respectively. Fossil hominin lunates include ARA-VP-6/500-034, a left lunate of 

Ardipithecus ramidus (Lovejoy et al. 2009); KNM-WT 22944-H tentatively associated 

with Australopithecus sp. (Ward et al. 1999, 2012); A.L. 444-3 attributed to 

Australopithecus afarensis (Ward et al. 2012); U.W. 88-159, a complete right lunate 

associated with a female individual (MH2) of Australopithecus sediba (Kivell et al. 

2011); a partial right lunate from Zhoukoudian associated with Homo erectus 

(Weidenreich 1941) and LB1/60, a left lunate of Homo floresiensis (Larson et al. 2009). 
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Given the fragmentary nature of the Zhoukoudian lunate, the first indication of a modern 

human-like lunate morphology appears in Homo neanderthalensis (Endo and Kimura 

1970, Trinkaus 1983,Vandermeersch 1991). (7/5/12) Anatomy: Upper limb and limb 

girdle. 

 

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.  

 

Mandab Strait<ms> See Bab-el-Mandeb. (6/5/12) Regional Geography. 

 

manubrium<ms> (L. manubrium = hilt of a dagger or sword) The superior part of the 

sternum. (6/9/12) Anatomy: Regional – axial skeleton. 

 

MBE<ms> Acronym for the Mid-Bruhnes Event (which see) (6/19/12) 

Paleoclimatology: Terms. 

 

MC
2
<ms> Abbreviation of Monte Carlo Markov Chain (i.e., MCMC). See Bayesian 

methods. (5/10/12) Data analysis. 

 

MC
3
<ms> Abbreviation of Metropolis coupled Monte Carlo Markov Chain (i.e., MC, 

MCMC). See Bayesian methods. (5/10/12) Data analysis. 

 

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 

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

 

medial cuneiform<ms> (L. cuneus = wedge and form = shape) The medial cuneiform 

(also called the first cuneiform or entocuneiform) articulates with the navicular 

proximally, the base of the first metatarsal distally, and laterally with the intermediate 

cuneiform and the medial side of the base of the second metatarsal. Functionally, the 

most relevant aspect of the morphology of the medial cuneiform is the location and the 
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shape of the facet for the base of the first metatarsal. In modern humans, the articular 

facet is relatively flat and faces distally, whereas in apes, the articular facet is strongly 

convex and spills onto the medial aspect of the medial cuneiform (Latimer and Lovejoy 

1990). The first metatarsal facet on Australopithecus medial cuneiforms is only weakly 

convex and it does not extend onto the medial portion of the bone; this indicates either 

limited or no ability to abduct the hallux (Latimer and Lovejoy 1990, McHenry and Jones 

2006). However, the first metatarsal facet on the medial cuneiform of Ardipithecus 

ramidus is strongly convex and it is positioned medially, indicating the presence of a 

grasping hallux in this hominid (Lovejoy et al. 2009). Medial cuneiforms known in the 

early hominin fossil record include: ARA-VP-6/500-088 from Ardipithecus ramidus 

(Lovejoy et al. 2009); A.L. 333-28 from Hadar Australopithecus afarensis (Latimer et al. 

1982); StW 573c from “Little Foot” (Clarke and Tobias 1995, Deloison 2003); the OH 8 

foot (Day and Napier 1964), and D4111 a bipartite medial cuneiform from the early 

Homo locality of Dmanisi (Jashashvili et al. 2010). The Swartkrans fossil SKX 31117 is 

reported as a hominin medial cuneiform, but it most likely does not belong to a hominin. 

A medial cuneiform is preserved in the foot skeleton of LB1, Homo floresiensis (Jungers 

et al. 2009).(10/9/12) Anatomy: Lower limb and limb girdle. 

 

mesocuneiform<ms> See intermediate cuneiform (6/4/12) Anatomy: Lower limb and 

limb girdle. 

 

mesosternum<ms> (Gk. meso =  middle and stethos = breast or stereos = solid or hard) 

The part of the sternum between the manubrium superiorly and the xiphoid process 

inferiorly. The term mesosternum, which is synonymous with the body of the sternum, 

does not appear in the Terminologia Anatomica. (6/9/12) Anatomy: Regional – axial 

skeleton. 

 

Metropolis coupled Monte Carlo Markov Chain<ms> A version of Monte Carlo 

Markov Chain analysis. See Bayesian methods. (5/10/12) Data analysis. 

 

microcephalin<ms> See brain size evolution, molecular basis of, microcephaly. 

(3/8/12) Genetics and molecular biology. 

 

micromammal<ms>(Gk micro = small and L mamma = breast) Term that refers to 

mammalian taxa weighing less than a few hundred grams (Andrews 1990) or less than 

150 grams (Wilson and Reeder 2005). Under these classification schemes, the group 

includes small rodents, shrews, elephant shrews, golden moles, and bats (Avery 2007). 

Micromammals are found at many hominin sites. See also microfauna (6/14/12) 

Paleontology: Fossil evidence – Non-primate taxa. 

 

Mid-Bruhnes Event<ms> A c.100 ka-long interglacial that began c.430 ka. It marked 

the transition between cooler interglacials, with relatively low CO2 values, and warmer 

interglacials, with relatively high CO2 values (i.e., like the present interglacial). (6/19/12) 

Paleoclimatology: Terms. 
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mid-carpal joint<ms> The mid-carpal joint refers the complex multi-bone joint between 

the proximal and distal rows of the bones that make up the carpus. The midcarpal joint 

can be divided into medial and lateral portions. The medial portion is composed of 

scaphoid, lunate and triquetrum of the proximal row that together form a 

mediolaterally and dorsopalmarly concave joint surface, and the capitate and hamate of 

the distal carpal row that together from the opposing convex articular surface. The lateral 

portion of the midcarpal joint is formed by the convex surface of the distal articular 

surface of the scaphoid and the articulating trapezium and trapezoid. The midcarpal 

joint permits movement of the hand relative to the forearm in three planes: 

flexion/extension, radial/ulnar deviation, and pronation/supination. (7/5/12) Anatomy: 

Upper limb and limb girdle. 

 

molecular fossils<ms> Any molecule from a once-living organism with a structure that 

is biologically specific. For example, lipid biomarkers from plants and algae carry 

isotopic signals derived from terrestrial and aquatic sources; long straight-chained 

hydrocarbons are found in leaf lipids and if they are present in any quantity this would 

suggest that terrestrial plants had made a significant contribution to the organic matter in 

the sediments. In contrast, the presence of alkenones would suggest that the organic 

matter was derived from marine algae. See alkenones (5/10/12) Paleoclimate: General. 

 

MMV<ms> Acronym for middle menigeal vessels (which see). (1/11/12) Anatomy: 

Regional - cranium. 

 

montane forest<ms> See forest. (5/10/12) Paleoclimate: General. 

 

Monte Carlo Markov chain<ms> See Bayesian methods. (5/10/12) Data analysis. 

 

MPFS<ms> Acronym for the Mrs. Ples Flowstone (which see). (4/8/12) 

Paleoanthropology: Sites – Southern Africa. 

 

Mrs. Ples Flowstone<ms> The Mrs. Ples Flowstone (or the MPFS) is a thick 

speleothem layer that formed at the end of the deposition of Member 4 at Sterkfontein 

around the time when Australopithecus africanus fossils such as Sts 5 were being 

incorporated into the sediments (Herries and Shaw 2011). See Sterkfontein (4/8/12) 

Paleoanthropology: Sites – Southern Africa. 

 

Mumba<ms> A Later Stone Age industry. See Mumba rockshelter. (6/19/12) 

Archeology: Stone tools – Industries. 

 

MYH16<ms> The name of the gene that codes for one of the components of myosin 

(MYH is a contraction of “myosin heavy chain”), a complex protein involved in the 

sliding filament system found in the subset of striated muscles called the muscles of 

mastication (i.e., the muscles that move the mandible). The MYH16 of modern humans is 

descended from (i.e., it is an orthologue) the “superfast” (a.k.a., Type IIM or 

“masticatory”) myosin-encoding gene expressed in the masticatory muscles of other 

mammals (Desjardins et al. 2002). What makes the MYH16 gene of modern humans 
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different is that it has an incorporated stop codon not present in other anthropoids, and 

the deletion of two nucleotides has made it non-functional (i.e., it is a pseudogene) 

(Stedman et al. 2004). It had also been reported that the masticatory muscles of modern 

humans fail to express the type of “masticatory” myosin (called the isoform) that is seen 

in other mammals. Stedman et al. (2004) analyzed a small (1,065 base pair) segment of 

the gene and estimated that MYH16 was converted to a pseudogene c.2.4 Ma, a date that 

coincides approximately with the first appearance date of the genus Homo. These authors 

speculated that the loss of “masticatory” myosin expression in the muscles of mastication 

at this time might have resulted in a decrease in their size. They further speculated that 

this reduction in the bulk of muscles such as the temporalis would result in the 

attachment of that muscle migrating from the midline down to the sides of the cranial 

vault, thus perhaps releasing a possible constraint on the size of the brain. This was 

always a very tenuous argument, but it was made more so when Perry et al. (2005) 

reported the results of an analysis of a much larger (c.30,000 bp) sequence of the MYH16 

gene. These authors estimated the date of inactivation to be c.5.3 Ma, calling into 

question any causal relationship between the pseudogenization of MYH16, changes in the 

relative size of the masticatory muscles, and any increase in the size of the 

neurocranium. See also genetic code, mastication, muscles of mastication, 

pseudogene (5/14/12) Genetics and molecular biology. 

 

National Museum of Natural History, Leiden<ms> See Rijksmuseum van 

Natuurlijke Historie (5/10/12) History: Institutions. 

 

National Museum of Tanzania<ms> See National Museum and House of Culture, 

Dar es Salaam; National Natural History Museum, Arusha (5/10/12) History: 

Institutions. 

 

navicular<ms> (L. navicula = small boat, or skiff) The navicular articulates proximally 

with the head of the talus, and distally with the three cuneiforms; occasionally it contacts 

the cuboid laterally. Medially, there is a large projection called the navicular tuberosity; 

the tendon of the posterior tibialis and the calcaneonavicular (spring) ligament both insert 

into it. In apes, the proximodistally short navicular is a reflection of a mobile midfoot. 

Modern humans, in contrast, have a proximodistally more elongated navicular, which 

contributes to the lengthening of the entire midfoot, which increases the leverage of the 

propulsive muscles. Evidence for a fragmentary navicular from Ardipithecus ramidus 

has been used to generate the hypothesis that the primitive condition of the ancestral form 

of the midfoot region was intermediate, with bipedal hominins elongating their midfoot 

region, and the apes all independently shortening it to facilitate arboreal grasping 

(Lovejoy et al. 2009). The navicular of Australopithecus afarensis has been argued to be 

quite ape-like in that it possesses a large, weight-bearing, navicular tuberosity, which 

would indicate the absence of a medial longitudinal arch (Harcourt-Smith and Aiello 

2004). Navicular hominin fossils include ARA-VP-6/503 from Ardipithecus ramidus 

(Lovejoy et al. 2009), two Australopithecus afarensis fossils from Hadar A.L. 333-36 and 

A.L. 333-47 (Latimer et al. 1982), StW 573b from “Little foot” (Clarke and Tobias 1995, 

Deloison 2003), and the OH 8 foot (Day and Napier 1964). A navicular is also preserved 
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in the foot skeleton of LB1, Homo floresiensis (Jungers et al. 2009)  (8/27/12) Anatomy: 

Lower limb and limb girdle. 

 

medial neutral vertebra<ms> A vertebra with a body that is the same height anteriorly 

and posteriorly. See vertebral column; vertebral wedging. (6/8/12) Anatomy: Regional 

– axial skeleton. 

 

obturator externus groove<ms> A groove on the posterior aspect of the neck of the 

femur. The obturator externus muscle is one of several short muscles that connect the hip 

bone to the femur. Its proximal fleshy attachment is from the medial two-thirds of the 

external aspect of the obturator membrane. These fibers converge on a tendon that runs 

posterior to the neck of the femur to insert into the trochanteric fossa on the medial aspect 

of the greater trochanter. The obturator externus tendon is pressed against the posterior 

aspect of the neck of the femur when the hip joint is habitually extended, as is the case in 

modern humans, and in some modern human femora that compression results in a 

groove. Similar grooves have been noted on femora attributed to Homo 

neanderthalensis, a hominin femur from Kabwe and the Trinil 3 femur. Michael Day 

drew attention to a groove in the same location on OH 20 from Olduvai Gorge and on 

SK 82 and SK 97, both from Member 1 at Swartkrans. Day (1969) argued that the 

presence of the groove on OH 20, SK 82 and SK 97 was evidence in these individuals of 

“full extension and/or hyperextension of the hip joints….. characteristic of upright 

bipedalism” (ibid, p. 232). (3/14/12) Anatomy: Lower limb and limb girdle. 

 

Ocean Drilling Program<ms> A program to conduct basic research into the history of 

the ocean basins and the overall nature of the crust beneath the ocean floor. The Ocean 

Drilling Program is funded by the U.S. National Science Foundation and 22 international 

partners (JOIDES). The program examined a series of numbered sites (e.g., ODP site 

662, which is located 1°23′S, 11°44′W in 3824m of water, lies in the center of the 

Atlantic Ocean equatorial divergence zone in the Gulf of Guinea, and ODP site 722, 

which is located 16°37′N, 59°48′E in 2028m of water, lies in the northwestern Indian 

Ocean) where cores were drilled from the ocean floor by a specialized drilling rig 

mounted on the scientific drill ship JOIDES Resolution. For more details see http://www-

odp.tamu.edu (5/10/12) Paleoclimate: General. 

 

ODP<ms> Acronym for Ocean Drilling Program (5/10/12) Paleoclimate: General. 

 

OPC<ms> Acronym for orientation patch count (which see). (4/5/12) Behavior: Diet – 

Categories. 

 

os centrale<ms> (L. os centrale = literally “the central bone”) In most primates the os 

centrale is a separate bone in the carpus that articulates with the dorsal surface of the 

scaphoid. In some strepsirhine taxa and in the African apes and modern humans the os 

centrale normally fuses with the body of the scaphoid early in development (Kivell and 

Begun 2007). In modern humans, the os centrale appears around the 6
th

 week of 

intrauterine life (O’Rahilly 1949) and fuses with the scaphoid around the third month of 

intrauterine life (Čihák 1972). In African apes, this fusion may occur either prenatally or 

http://www-odp.tamu.edu/odpwww.htm
http://www-odp.tamu.edu/
http://www-odp.tamu.edu/
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postnatally, but it always occurs before the scaphoid is fully ossified. This contrasts with 

the occasional scaphoid-os centrale fusion seen in orangutans and some monkeys; this 

likely occurs via ossification of the strong ligamentous attachment between scaphoid and 

os centrale (Kivell and Begun 2007). Among extant strepsirrhines, Indri, Lepilemur and 

Avahi have a fused scaphoid-os centrale. Subfossil lemurs Babakotia show scaphoid-os 

centrale fusion, while roughly half of all Palaeopropithecus individuals are fused 

(Hamrick et al. 2000, Kivell and Begun 2007). Scaphoid-os centrale fusion has been cited 

as a potential stabilizing adaptation to a knuckle-walking locomotion in African apes 

(e.g., Richmond et al. 2001) but its appearance in several distantly related strepsirrhine 

taxa with different locomotor modes complicates any attempt to explain the functional 

significance of scaphoid-os centrale fusion. (7/3/12) Anatomy: Upper limb and limb 

girdle. 

 

os magnum<ms> An outdated term used in the older literature for the capitate. See 

capitate (7/3/12) Anatomy: Upper limb and limb girdle. 

 

Ounda Gona<ms> See Gona Paleoanthropological study area. (6/6/12) 

Paleoanthropology: Sites – Africa, Horn of.  

 

PDP<ms> Acronym for pollical distal phalanx (i.e., the distal phalanx of the thumb). 

(which see) (5/12/12) Anatomy: Upper limb and limb girdle. 

 

phases 1 and 2<ms> See chewing. (5/10/12) Functional morphology: Behavior – 

mastication. 

 

pilaster<ms> The Anglicized version of the original French spelling, pilastre, a term 

introduced by Franz Weidenreich. He used it for femora in which the linea aspera on the 

dorsal aspect of the shaft of the femur is built up in the form of a marked crest. (6/21/12) 

Anatomy: Lower limb and limb girdle. 

 

pisiform<ms> (L. pisum = a pea, hence “pea-shaped”) The pisiform, which articulates 

with the palmar aspect of the triquetrum, is the most medial bone of the proximal row of 

bones in the carpus. In modern humans the pisiform is small and pea-shaped and is 

considered a sesamoid bone because it develops within the tendon of the flexor carpi 

ulnaris muscle. However, in other primates, although the pisiform still serves as the 

attachment for this muscle, it is a much larger, elongated, bone with a second ossification 

center (a palmar epiphyseal plate). The large pisiform of most non-human primates 

functions as a “heel” for the hand, stabilizing the ulnar side of the wrist by providing the 

bony support under the hypothenar musculature during the compressive loading that 

occurs during quadrupedal locomotion (Lewis 1989).  The pisiform, together with the 

triquetrum, forms a cup-like articulation for the styloid process of the ulna (Lewis 1989). 

In modern humans, the pisiform does not begin to ossify until 8 years of age in females, 

10 years in males and it reaches its adult form by 12.5 years and 15 years in females and 

males, respectively (Scheuer and Black 2000). Hominin pisiforms, which are rare in the 

fossil record, are confined to A.L. 333-91, a rod-shaped left pisiform attributed to 

Australopithecus afarensis from Hadar (Bush et al. 1982) and the modern human-like 
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pisiforms of Homo neanderthalensis (Endo and Kimura 1970, Vandermeersch 1991, 

Vandermeersch and Trinkaus, 1995). (7/3/12) Anatomy: Upper limb and limb girdle. 

 

pollical distal phalanx<ms> See thumb, distal phalanx (5/12/12) Anatomy: Upper limb 

and limb girdle. 

 

pollical interphalangeal joint<ms> The thumb, unlike the fingers, has just two phalanges, 

the proximal and the distal. Thus, there is only one pollical interphalangeal joint. See 

thumb, muscles of (5/12/12) Anatomy: Upper limb and limb girdle.  

 

post-diaphragmatic vertebra<ms> See diaphragmatic vertebra (6/14/12) Anatomy: 

Axial skeleton. 

 

postzygapophyses<ms> See diaphragmatic vertebra; zygapophyses (6/14/12) 

Anatomy: Axial skeleton. 

 

pre-diaphragmatic vertebrae<ms> See diaphragmatic vertebra (6/14/12) Anatomy: 

Axial skeleton. 

 

premolar<ms> The name for the teeth between the canine, mesially, and the three 

molars, distally. It is not clear who first used the term. John Hunter, in The Natural 

History of the Human Teeth (1771), refers to what we now call premolars as a separate 

class of teeth, the “Bicuspides”. The primitive condition for the primate clade is to have 

four premolars in each quadrant of the jaw; these are numbered P
1 

to
 
P

4
 for the upper jaw 

and P1
 
to

 
P4 for the lower jaw. All Old World monkeys, apes, and hominins have lost the 

two mesial premolars, so there are only two premolars in each quadrant of the jaw. Thus, 

these are referred to as P
3 

and
 
P

4
 in the upper jaw, and P3

 
and

 
P4 in the lower jaw. (7/5/12) 

Anatomy: Teeth-term. 

 

prepollex<ms> (L. pre = before and pollex = thumb, hence a structure “before the 

thumb”) The prepollex in primates is greatly reduced compared to other mammals and 

appears as a sesamoid bone at the base of the thumb, between the trapezium and 

scaphoid, articulating with the scaphoid tubercle (Lewis 1989).  The prepollex also can 

be fused to the trapezium or scaphoid, especially in Gorilla (Lewis 1977). The prepollex, 

which serves as an insertion site for the abductor pollicis longus in the African apes 

(Lewis 1989), is usually absent in modern humans. (7/3/12) Anatomy: Upper limb and 

limb girdle. 

 

prezygapophyses<ms> See diaphragmatic vertebra; zygapophyses (6/14/12) 

Anatomy: Axial skeleton. 

 

Proanthropus<ms> See Klaatsch, Hermann August Ludwig (1863 –1916) (5/23/12) 

Paleoanthropology: Taxa – Genera. 

 

Propithecanthropus<ms> See Klaatsch, Hermann August Ludwig (1863 –1916) 

(5/23/12) Paleoanthropology: Taxa – Genera. 
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proximal volar fossa<ms> Also known as the volar pit, it is the proximal depressed area 

on the volar (or palmar) surface of the pollical distal phalanx. This fossa is most distinct 

in modern humans, but it can also be found in other primates (Shrewsbury et al. 2003). In 

modern humans the proximal volar fossa is bounded distally by the volar ridge that marks 

the attachment of the flexor pollicis longus. See flexor pollicis longus; thumb, muscles 

of (6/9/12) Anatomy: Upper limb and limb girdle. 

 

quantitative trait linkage analysis<ms>A quantitative trait locus, or QTL, is a region of 

the genome in close linkage with a gene or other genomic element that contributes to 

individual differences in a complex characteristic. The goal of QTL research is to 

discover genes and gene variants that influence quantitative, or complex traits. 

Quantitative trait linkage analyses (or QTL analyses) have yielded important information 

about the genes that underlie many genetic disorders and are frequently used in medical 

research. QTL analyses have also been employed to elucidate how genes influence 

normal variation in traits that are important to evolutionary biology (such as skull shape, 

pigmentation patterns, and behavior). Marker number and type, as well as sample size 

and structure of the population can influence the results of a QTL analysis. Variation in 

complex characteristics is typically generated through the effects of many small genetic 

and environmental influences and the interactions among them, although there are 

numerous cases of single loci of large effect imparting substantial effects on quantitative 

traits. Owing to the limited marker coverage and small amount of recombination in most 

experimental populations, the estimated locations of QTL usually stretch over large 

regions of the genome and contain many genes or other functional genomic elements 

making it difficult to identify the exact genetic variants that contribute to individual 

differences. The discovery and characterization of quantitative trait loci is a cornerstone 

of investigations of genetic architecture of complex traits. Models describing the effects 

of QTL on phenotypes can include additive or dominance terms. Combinations of QTL at 

multiple positions in the genome may interact to produce epistatic effects on phenotypes, 

and QTL analysis has also been used to investigate genotype by environment interactions 

and genomic imprinting. Individual QTL often show pleiotropic effects in that they can 

influence individual differences in more than one measured trait. There are a number of 

different methods for detecting and characterizing the effects of QTL in natural and 

experimental populations. In general, QTL identification is a process of indirectly 

assessing the effects of genes that are linked with known markers (locations with 

variation in the genome). If a QTL is linked with known markers, there will be a 

tendency for individuals sharing alleles that are identical by descent to resemble one 

another more closely than expected by chance because of the co-segregation of the alleles 

at the known marker loci with alleles at the QTL. Methods for detecting QTL range from 

the analysis of experimental crosses of inbred lines and their derived populations to 

analyses of pedigreed populations of outbred individuals in natural populations or 

populations in which standard breeding designs are impractical. The latter is particularly 

important for testing hypotheses about the genetic architecture of complex traits in 

humans and primates, as it is either unethical (modern humans) or impractical (most 

primates) to conduct elaborate breeding experiments in these groups. (5/17/12) Genetics 

and molecular biology. 
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racemization<ms> See amino acid racemization; epimerization (5/10/12) Earth 

Sciences: Dating - terms. 

 

Rawi Formation<ms> See Kanjera. (5/10/12) Paleoanthropology: Sites – Africa, East 

Africa. 

 

RC 11<ms> See Chiwondo Beds; Malema. (5/10/12) Paleoanthropology: Sites – Africa, 

Southern. 

 

R001<ms>A quartzite cobble found at Riwat that bears the scars of at least eight flake 

removals from several directions. See Riwat (7/5/12) Paleoanthropology: Sites – South 

and Central Asia, India. 

 

recent African origin<ms> See out-of-Africa hypothesis. (5/10/12) Paleoanthropology: 

Taxa – Hypotheses and models. 

 

reversed<ms> The state of the Earth's magnetic field when the needle of a magnet points 

to the South Pole. See also geomagnetic polarity time scale. (5/10/12) Earth Sciences: 

Dating. 

 

RFI<ms> Abbreviation for relief index (which see). (4/5/12) Behavior: Diet – 

Categories. 

 

Riwat<ms>(Location 33° 30’N, 73° 10’E, Soan Valley, Pakistan) History and general 

description A small (N = 5) assemblage of putatively hominin-flaked stone artifacts 

dating to the Late Pliocene was discovered by the British Archaeological Mission to 

Pakistan during 1983–1988 (Rendell et al. 1989, Dennell 2009).  Geology and dating The 

horizon bearing the putative artifacts forms part of the Soan Valley syncline and is 

comprised of a cemented gritstone/conglomerate. On palaeomagnetic grounds, a minimal 

age of 1.9 million years has been proposed for the putatively flaked quartzite pieces 

(Rendell et al. 1987, Dennell et al. 1988, Dennell 2009). Debates surrounding putative 

archeological evidence found at site Of the putative artifacts found at Riwat, one piece 

has commanded most attention, referred to by its specimen number as “R001” (Dennell et 

al. 1988, Rendell et al. 1989). R001 is a quartzite cobble bearing the scars of at least 

eight flake removals from several directions. Being found in a conglomerate and not in 

primary context (to say nothing of the lack of associated cutmark-bearing fauna or 

hominin fossils in the region at this date) the status of the Riwat specimens as artifacts 

has been viewed with widespread skepticism (e.g., Klein 1999:329). However, in bearing 

signs of flaking (Dennell 2009:138) the flaked pieces appear atypical of the majority of 

the stones in the conglomerate. Plus, given the discoveries at Dmanisi and Nihewan 

Basin, a Late Pliocene hominin presence in the Indian subcontinent now seems less out 

of kilter with other evidence than it did during the late 1980s. Key references: 

Archeology, geology, and dating Burbank and Johnson 1982, Johnson et al. 1982, 

Dennell et al. 1988, Rendell et al. 1987, 1989, Dennell 2009. (7/5/12) Paleoanthropology: 

Sites – South and Central Asia, India. 
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Sanzako<ms> A Middle Stone Age industry. See Mumba rockshelter. (6/19/12) 

Archeology: Stone tools – Industries. 

 

scaphoid<ms> (L. scapha = something “scooped out”, from Gk. skaphe = a skiff boat) 

The scaphoid is the most lateral bone in the proximal row of bones in the carpus. In 

modern humans, the scaphoid begins ossification at around five and six years of age and 

it achieves its adult morphology by 12.5 and 15 years in females and males, respectively. 

The scaphoid has multiple articulations; the radius proximally, the lunate medially, the 

capitate distomedially, the os centrale (if there is one) dorsally, and the trapezium and 

trapezoid distally. The latter two bones articulate with the distal part of the scaphoid body 

in most primates, but in modern humans the articulation of the trapezium is expanded 

anteriorly onto the tubercle of the scaphoid (Tocheri et al. 2003). The scaphoid tubercle, 

which is the origin of the abductor pollicis brevis and is one of the lateral attachment sites 

for the flexor retinaculum (along with the tubercle of the trapezium), helps to form the 

lateral “wall” of the carpal tunnel.  In modern humans and in the other primates, for 

which the kinematics of the scaphoid have been quantified (Pan and Pongo), the 

scaphoid is more mobile than most other carpal bones (Garcia-Elias et al. 1994, Orr et al. 

2010). In African apes and modern humans, the os centrale is fused to the body of the 

scaphoid early in ontogeny (either prenatally or during early postnatal development) 

(Kivell and Begun 2007), an arrangement considered advantageous for stabilizing the 

wrist during knuckle-walking (Begun 1992, Richmond et al. 2001). This fusion is also 

seen in some extant strepsirrhines, Indri, Lepilemur and Avahi, and in subfossil lemurs 

(e.g., Babakotia and roughly half of Palaeopropithecus specimens) (Hamrick et al. 2000, 

Kivell and Begun 2007). Convergent development of scaphoid-os centrale fusion in 

several distantly related hominid and strepsirrhine taxa of varying locomotor behaviors 

brings into question the functional significance of scaphoid-centrale fusion. Fossil 

hominin scaphoids include ARA-VP-6/500-085, a left scaphoid of Ardipithecus ramidus 

(Lovejoy et al. 2009); StW 618, a complete left scaphoid associated with 

Australopithecus sp. (Kibii et al. 2011); U.W. 88-158, a complete right scaphoid 

associated with a female individual (MH2) of Australopithecus sediba (Kivell et al. 

2012); FLK NN-P, a right scaphoid associated with the OH 7 hand of Homo habilis 

(Napier et al. 1962, Susman and Creel 1979) and LB1/44, a left scaphoid of Homo 

floresiensis (Tocheri et al. 2007). There is a gap in the fossil record of hominin hand 

bones between c.1.75 Ma and c.0.8 Ma (i.e., there are no scaphoids belonging to Homo 

erectus) and the first indication of a modern human-like scaphoid morphology appears in 

Homo neanderthalensis (Endo and Kimura 1970, Trinkaus 1983, Vandermeersch 1991, 

Vandermeersch and Trinkaus 1995). (7/5/12) Anatomy: Upper limb and limb girdle.  

 

semilunar<ms> An outdated term used in the older literature for the lunate. See lunate 

(7/3/12) Anatomy: Upper limb and limb girdle. 

 

serum<ms> (L. serum = whey. During cheese making whey is the clear, watery, fluid 

that is left after the solid curds have formed) Serum is the clear component of clotted 

blood. It differs from plasma in that the fibrinogen has been consumed during the process 
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of red cell agglutination (i.e., clotting). See also albumin, Goodman, Morris (1925-

2010). (5/12/12) Genetics and molecular biology. 

 

sesamoid bone<ms>(Gk. sesamoeides = sesame seed-like) Sesamoid bones are generally 

small bones that are formed within tendons or muscles. The rudiments of sesamoids are 

common in the fetus, but most of them do not ossify and they are not evident in adults. In 

adult modern humans sesamoid bones may occur in the hand (e.g., in the tendon of 

adductor pollicis), but they are especially numerous and common in the foot. There they 

occur either beneath the heads of the metatarsals or within the tendons of the long 

muscles of the foot (e.g., in the tendons of tibialis posterior and peroneus longus). See 

also os peroneum (7/5/12) Anatomy: Terms. 

 

shear<ms> See stress. (5/12/12) Functional morphology: Terms 

 

size categories<ms> See bovid size classes. (5/12/12) Archeology: Zooarcheology 

 

Soricidae<ms>(L sorex = shrew) One of the mammalian families whose members are 

found at some hominin sites. Members of the family Soricidae, which comprises animals 

collectively referred to as shrews, are found on all of the major landmasses, except for 

Greenland, Iceland, the West Indies, Australia, Tasmania, New Zealand and some of the 

Pacific Islands (Nowak 1999). The family Soricidae consists of 22 extant genera and 322 

species. Within the family, the combined lengths of the head and body range from 35 to 

180 millimeters, while body weight ranges from 2 to 38 grams. Although the extant 

representatives of Soricidae are relatively diverse, their fossil record is comparatively 

poor (Butler 2010). (6/14/12) Paleontology: Fossil evidence – Non-primate taxa. 

 

Stegodon- Ailuropoda fauna<ms> See Ailuropoda-Stegodon fauna (5/12/12) 

Paleontology: Fossil evidence - faunas 

 

sternum<ms> (Gk. stethos = breast or stereos = solid or hard) The sternum is made up of 

the manubrium superiorly, and the body (also called the mesosternum) inferiorly. The 

body is made up of four fused sternebrae. A secondary cartilaginous joint separates the 

manubrium and the body. (6/9/12) Anatomy: Regional – axial skeleton. 

 

SWT<ms> Abbreviation of Swartkrans (SW) and Transvaal Museum (T). It is the prefix 

used for fossils recovered from Swartkrans by the Swartkrans Paleoanthropological 

Research Project. See Swartkrans. (6/6/12) Paleoanthropology: Site prefixes. 

 

SWT1/HR<ms> Prefix for fossils recovered by the Swartkrans Paleoanthropological 

Research Project from the Hanging Remnant part of Member 1 of the Swartkrans 

Formation (Pickering et al. 2012). See Swartkrans, Swartkrans Formation. (6/6/12) 

Paleoanthropology: Site prefixes. 
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SWT1/LB<ms> Prefix for fossils recovered by the Swartkrans Paleoanthropological 

Research Project from the Lower Bank part of Member 1 of the Swartkrans Formation 

(Pickering et al. 2012). See Swartkrans, Swartkrans Formation. (6/6/12) 

Paleoanthropology: Site prefixes. 

 

talus<ms> (L. talus = ankle bone) The talus (or astragalus) is the most cranial of the 

tarsal bones, articulating distally with four other bones. The talus comprises a body (or 

corpus), a neck (or collum) and a head (or caput). The superior articular surface of the 

body articulates with the tibial plafond to form the tibiotalar, or ankle, joint. There are 

two facets on the lateral and medial (its old name is the cotylar fossa) aspects of the body 

for the lateral and medial malleoli of the fibula and tibia respectively. Inferiorly, concave 

facets articulate with the calcaneus to form the subtalar joint. The globular talar head 

articulates with the navicular to form the talonavicular joint. The talus of bipedal 

hominins differs from the ape talus in several functionally important ways. The talar body 

of all primates is “wedged” (i.e., the anterior part is slightly wider than the posterior), but 

the wedging is very obvious in the apes. This extreme wedging helps to dissipate the 

stress generated when apes climb with their ankle joints dorsiflexed (DeSilva 2009). In 

non-hominin apes the lateral side of the body of the talus is much higher than the medial. 

This results in a high talar axis angle (the angle formed between the horizontal plane of 

the ankle joint and a line joining the tips of the malleoli [axis of rotation]) and an inverted 

set to the foot. In bipedal hominins the sides of the talar body are more equal in height. 

This results in a lower talar axis angle, and a foot with a more horizontal plantar surface 

(Latimer et al. 1987, DeSilva 2009). Posteriorly, the body of the talus bears a groove for 

the tendon of the flexor hallucis longus. This groove, which is obliquely angled in apes, is 

more vertical in bipedal hominins (Latimer et al. 1987). In bipedal hominins the angle 

between the talar body and the axis of the neck of the talus as seen from the side (the 

inclination angle) is greater than it is in apes; this probably reflects the extent to which 

the medial column of the foot is arched in bipedal hominins (Day and Wood 1968). Some 

researchers have argued that a small angle between the talar body and the axis of the neck 

of the talus as seen from above (the horizontal angle) is linked to an abducted hallux 

(Kidd et al., 1996). However, because there are two bones (navicular and medial 

cuneiform) between the talar head and the base of the first metatarsal, the utility of this 

measurement is suspect. The talus is by far the best-represented tarsal bone in the 

hominin fossil record with the following specimens: ARA-VP-6/500-023 from 

Ardipithecus ramidus (Lovejoy et al. 2009); Australopithecus afarensis tali include 

A.L. 288-1a, probably a small female (Johanson et al. 1982) and A.L. 333-147, a 

presumed large male (Ward et al. 2012). There are six presumed Australopithecus 

africanus tali from Sterkfontein: StW 573a from “Little Foot” (Clarke and Tobias 1995, 

Deloison 2003) and StW 88, StW 102, StW 347, StW 363, and StW 486. TM 1517 is a 

Paranthropus robustus talus from Kromdraai (Le Gros Clark 1947), and SKX 42695 is 

either a Paranthropus or early Homo talus from Swartkrans (Susman et al. 2001). In 

East Africa, isolated tali are difficult to assign even at the genus level. They include 

Omo-323-76-898 (Gebo and Schwartz 2006), KNM-ER 813 (Wood 1974), KNM-ER 

1464, and KNM-ER 1476 (Leakey 1973). KNM-ER 5428 is an exceptionally large, 

modern human-like talus that is most likely from Homo erectus. A presumed H. erectus 

talus (BOU_VP-2/95) from the Middle Awash, Ethiopia is reported in Gilbert and Asfaw 



 31 

(2008). The OH 8 foot preserves a talus (Day and Napier 1964, Day and Wood 1968). A 

talus is preserved in the foot skeleton of LB1, Homo floresiensis (Jungers et al. 2009).  

(10/9/12) Anatomy: Lower limb and limb girdle. 

 

taphonomic overprint<ms>(Gk. taphos = grave and L. nomos = law; OE. ofer = over 

and L. premere = to print) Term used to describe taphonomic alterations to a particular 

fossil or assemblage of fossils. Theoretically, removal of the taphonomic overprint would 

result in a return to the characteristics of the fossil or assemblage prior to the taphonomic 

alteration. It is important to think of taphonomic overprint in terms of the question being 

asked of a particular fossil or fossil assemblage (i.e., the term can be used to refer to a 

single taphonomic alteration or to a combination of multiple alterations). For example, 

Noe-Nygaard (1977) used the proportion of bone fragments per estimated minimum 

number of individuals to determine the degree of taphonomic overprint. (6/14/12) 

Paleontology: Terms. 

 

tarsal bones<ms> See tarsus. (6/4/12) Anatomy: Lower limb and limb girdle. 

 

tarsus<ms> (Gk. tarso = a flat wickerwork frame or basket for drying cheese. N.B., 

Galen used the term to refer to the flat part of the foot [and the hand]; it now only refers 

to the foot) When Galen used the term tarsus he was referring to the cuboid and the 

cuneiform bones. Since Vesalius’ time when the term tarsus is used it is an inclusive term 

that refers to all seven of the bones between the leg and the metatarsus. So the tarsal 

bones are the talus, calcaneus, navicular, cuboid, and the three (medial, intermediate 

and lateral) cuneiform bones. (6/4/12) Anatomy: Lower limb and limb girdle. 

 

thermohaline circulation<ms> (L. thermo = temperature and haline = salt) A term that 

refers to the density-related stratification and circulation of water within the oceans. 

Wallace (Wally) Broecker likened the thermohaline circulation to a “conveyor belt” 

because the motion within the oceans is primarily horizontal; convection (vertical 

motion) only occurs in a few locations. Whereas the circulation of the surface water of 

the oceans is driven by winds, the slow circulation of sub-surface water masses is linked 

to differences in the density of water. Density controls buoyancy and thus it determines 

whether a water mass will rise or sink. Density differences are created at the surface by 

adding or removing heat, or by adding or removing water. For example, when the surface 

water in the Gulf of Mexico is heated by insolation it undergoes evaporation and it 

becomes warmer and saltier. These warm salty waters are carried northwards in the Gulf 

Stream (part of the North Atlantic gyre surface circulation) but when that water warms 

the atmosphere in the higher latitudes it loses heat and because the cold and salty water is 

denser than the surrounding water it sinks. When surface water sinks down below c.2km 

(the average depth of the world’s oceans is c.4km) it is referred to as “deep water 

formation”. Today deep water forms in the high latitudes in two main locations, in the 

North Atlantic as “North Atlantic Deep Water” and in the Southern Ocean in ice-

marginal locations as “Antarctic Bottom Water”. These two masses of deep water move 

slowly around the world (the circulation time around the world’s oceans is c.2 ka) and 

when the North Atlantic Deep Water and Antarctic Bottom Water meet, the latter sinks 

below the former because it is denser. Slow mixing between water masses eventually 
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causes the deep water to become less dense and upwell (rise). Today upwelling 

principally occurs at the equator and in a few regions of the world’s oceans (e.g., off 

Oman, Somalia, Namibia, Peru, California); the latter are the locations of some of the 

world’s most fertile fisheries. Upwelling brings cold water to the surface and when this 

cold water contrasts with summer heating of the land surface it impacts the strength of 

the monsoon. In principle the combination of a colder ocean and a warmer land surface 

will generate a stronger summer monsoon. It is important to realize that the differences in 

the temperatures and salinities of these deep ocean water masses, which are set at the 

ocean surface by climate, were almost certainly not the same in the geological past. Since 

ocean circulation creates anomalous (different to latitudinal average) sea surface 

temperatures, this has the potential to alter terrestrial paleoclimate and impact the 

resources available to early hominins. (5/14/12) Paleoclimatology: Terms. 

 

thumb, distal phalanx<ms> The thumb, unlike the fingers, has just two phalanges, the 

proximal and the distal. In modern humans and most fossil hominins the pollical distal 

phalanx bears the insertion of a long flexor tendon, the flexor pollicis longus, proximal to 

the ungual fossa (see proximal volar fossa) and displays a broadened apical tuft. The 

greater breadth of the apical tuft distinguishes hominin pollical distal phalanges from the 

thinner “rod-like” pollical distal phalanges of the extant apes (Almécija et al. 2010). See 

flexor pollicis longus; thumb, muscles of; ungual spines (6/9/12) Anatomy: Upper limb 

and limb girdle. 

 

thumb, length<ms> Modern humans and most hominins for which there is sufficient 

evidence of the hand possess a long thumb relative to the length of the fingers. These 

hand proportions facilitate pad-to-pad opposition between the thumb and all four fingers. 

In this way, modern humans and hominins have hand proportions that are most similar to 

those of monkeys, rather than to extant apes.  Extant apes possess long fingers, which 

they use for climbing and suspension, combined with relatively short thumbs. As such, 

pulp-to-pulp opposition is more difficult in extant apes and typically occurs only between 

the thumb and index finger (Pouydebat et al. 2008). (4/1/12) Anatomy: Upper limb and 

limb girdle. 

 

thumb, muscles of<ms> Modern humans usually have 11 muscles inserting onto the 

thumb. These include a peculiar intrinsic hand muscle, the ‘interosseous volaris primus of 

Henle’ or more appropriately called the ‘adductor pollicis accessorius’. However, what 

makes modern human thumb muscles special within the primate clade is not so much the 

intrinsic hand musculature, but the presence of two extrinsic muscles, the extensor 

pollicis brevis and the flexor pollicis longus (Diogo et al. 2012). Among extant primates 

these muscles are otherwise only seen in hylobatids, but they almost certainly serve 

somewhat different functional roles in hylobatids and modern humans. In hylobatids the 

thumb is separated from the elongated digits by a deep cleft and there is typically no 

pulp-to-pulp opposition (but see Pouydebat et al. 2008). In modern humans the thumb is 

capable of powerful flexion and precise manipulation. The hypothesis that the presence of 

a separate flexor pollicis longus and extensor pollicis brevis in modern humans may be 

associated with having a well-developed and/or functionally more independent thumb, is in 

line with the results of electromyography (Marzke et al. 1998) and hand pressure (Rolian et al. 
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2011, Williams et al. (2012) studied how thumb muscles were used when modern human 

subjects were manufacturing and using Oldowan tools and using other objects. The recruitment 

of the flexor pollicis longus and the extensor pollicis brevis allowed the subjects to maintain the 

metacarpophalangeal joint in extension by using the extensor pollicis brevis, which in modern 

humans usually attaches onto the proximal phalanx of the thumb, while simultaneously using 

the flexor pollicis longus to flex the distal phalanx of the thumb at the pollical interphalangeal 

joint. The results from experiments documenting hand pressure during stone tool manufacture 

underscore the importance of hand posture on the distribution of pressure across the thumb and 

other digits (Williams et al. 2012). These results support Marzke et al.'s (1998) and Shrewsbury 

et al.’s (2003) suggestion that the differentiation of the flexor pollicis longus and the extensor 

pollicis brevis was necessary for the habitual manufacture and use of stone tools. The modern 

human thumb morphology contrasts with the situation in the extant great apes, for in the 

latter the flexor digitorum profundus tendon to the thumb is usually either vestigial or absent. 

For example, Straus (1942), using evidence from his own dissections and from the literature, 

showed that among 47 chimpanzees the flexor digitorum profundus tendon was absent in 14 

individuals (30%), it was too small/thin to have had any useful function in 10.5 (22%), and was 

in direct functional continuity with the radial muscle belly of the flexor digitorum profundus in 

22 (48%). Likewise, among 16 gorillas he showed that the flexor digitorum profundus tendon 

was absent in 5 individuals (31%), rudimentary in 6 (41%), and present in 4 (28%) and among 

27 orangutans the same tendon was absent in 24 individuals (89%), rudimentary and 

functionless in 2 (7%) and only completely well-developed in 1 (4%). Evidence from the fossil 

record also lends support to the hypothesis that a well-developed tendon to the thumb (either as 

a component of flexor digitorum profundus or as a separate flexor pollicis longus) was the 

primitive condition for the Hominoidea (Almécija et al. 2012) and perhaps also the most recent 

last common ancestor of the Pan-Homo clade. The flexor pollicis longus tendon (or the tendon 

of the flexor digitorum profundus to the thumb) inserts onto the ridge that is just distal to the 

proximal volar fossa (Susman 1998, Shrewsbury et al. 2003). Presence of a well-developed 

flexor pollicis longus muscle has been described in fossil hominoids (e.g., Proconsul [Begun et 

al. 1994] and Oreopithecus [Moyà-Solà et al. 1999, 2005]), but this interpretation is based 

solely on the presence of a volar fossa; there is no mention of a volar ridge (Marzke and 

Shrewsbury 2006).  Fossil pollical distal phalanges attributed to pre-modern Homo show 

evidence of a volar ridge with an accompanying proximal volar fossa (Shrewsbury et al. 2003, 

Susman 2008, but see Almeijca et al. 2010). The attachment site is also present on the pollical 

distal phalanges of both early and potential fossil taxa of the tribe Hominini, including Orrorin 

tugenensis (Gommery and Senut 2006, Almécija et al. 2010), Ardipithecus ramidus (Lovejoy 

et al. 2009), and Australopithecus afarensis (Ward et al. 2012). Whether Orrorin is a hominin, 

or not, the bony evidence of a tendon insertion on the pollical distal phalanx at c.6 Ma suggests 

that the presence of a robust tendon attached to the thumb is either primitive for the Pan-Homo 

most recent common ancestor, or it is retained in hominins and independently lost in the 

evolution of Pan and Gorilla (and possibly also Pongo). Alternatively, the Pan-Homo MRCA 

lacked the robust tendon and it evolved rapidly at the base of the hominin clade. Some time 

between the late Pliocene and the early Pleistocene, the hominin thumb became more robust 

(Susman, 1994), but this increased robusticity was independent of the temporally much earlier 

evidence for the insertion of a long flexor tendon (see above). See adductor pollicis 

accessorius; extensor pollicis brevis; flexor pollicis longus; forearm and hand, 

muscles of; hand, muscles of (6/9/12) Anatomy: Upper limb and limb girdle. 
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tibial plafond<ms>(Fr. plafond = a ceiling or vaulted structure) A term co-opted by 

some in the orthopedic and paleoanthropological community to refer to the domed (it is 

actually concavo-convex) nature of the distal articular surface of the tibia that articulates 

with the superior surface of the body of the talus. The term tibial plafond does not appear 

in the Terminologia Anatomica. (6/5/12) Anatomy: Terminology. 

 

tooth crown<ms> See crown (5/12/12) Anatomy: Teeth - macrostructure. 

 

tooth root<ms> See root (5/12/12) Anatomy: Teeth - macrostructure. 

 

transitional vertebra<ms> See diaphragmatic vertebra (6/14/12) Anatomy: Axial 

skeleton. 

 

trapezium<ms> (Gk. trapezion = a table, hence a bone with four sides or faces) The 

trapezium, also known as “greater multangular”, is the most lateral bone in the distal row 

of bones in the carpus. In modern humans the trapezium begins ossification at four and 

five years of age and it reaches its adult form by 12.5 and 15 years in females and males, 

respectively (Scheuer and Black 2000). In modern humans the trapezium articulates 

proximally with the scaphoid, medially with the trapezoid, and distally with the base of 

the first and second metacarpals. In modern humans, the articulation between the 

trapezium and scaphoid is expanded and more extensive than the trapezoid-scaphoid 

articulation, while the opposite is true in most other primates (Marzke et al. 1992).  The 

most distinctive feature of the trapezium is arguably the saddle-shaped (sellar) 

articulation for the first metacarpal, which permits a substantial degree of mobility of the 

thumb. In modern humans the first metacarpal facet is broader and flatter dorso-palmarly; 

this allows for more rotation and reduces stress at this joint during forceful precision and 

power grips (Marzke et al. 1992, Tocheri et al. 2003). In gorillas this facet is more similar 

to modern humans, while in chimpanzees and in most other primates the first metacarpal 

articulation is narrower and may be more curved.  Hylobatids are unusual in that the first 

metacarpal facet is convex such that the trapezial-metacarpal articulation is a ball-and-

socket joint. In modern humans, the tubercle of the trapezium along with the scaphoid 

tubercle provides part of the origin of the abductor pollicis brevis muscle. The tendon of 

the flexor carpi radialis travels along the palmar groove, lateral to the tubercle, on its way 

to insert onto the base of the second metacarpal. The tubercle of the trapezium, along 

with the scaphoid tubercle, forms the lateral “wall” of the carpal tunnel and serves as the 

attachment for the flexor retinaculum. Fossil hominin trapezia include ARA-VP-6/500-

087, a right trapezium of Ardipithecus ramidus (Lovejoy et al. 2009); A.L. 333-80, a left 

trapezium of Australopithecus afarensis (Bush et al. 1982) and FLK-NN-Q, a right 

trapezium associated with the OH 7 hand of Homo habilis (Napier et al. 1962, Tocheri et 

al. 2003). The trapezium of Homo neanderthalensis is in many respects generally 

modern human-like (Endo and Kimura 1970, Trinkaus 1985, Vandermeersch 1991, 

Vandermeersch and Trinkaus 1995), but it differs from the trapezium of modern humans 

in some important features (Niewoehner 2001). (7/5/12) Anatomy: Upper limb and limb 

girdle. 
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trapezoid<ms> (Gk. trapezion = a table, hence a bone with four sides or faces) The 

trapezoid, also known as “lesser multangular”, is medial to the trapezium in the distal row 

of bones in the carpus. It articulates distally with the base of the second metacarpal, 

laterally with the trapezium, medially (but see below) with the capitate (except in the 

gorilla, Lewis 1989), and proximally with the scaphoid. In most primates the trapezoid-

scaphoid articulation is larger than its articulation with the trapezium, while the opposite 

pattern is true for modern humans. The modern human trapezoid is unique in that it has a 

palmar rather than a dorsal articulation with the capitate, an arrangement that better 

accommodates compressive loading from the thumb across the palm (Tocheri et al. 

2003). In modern humans, the trapezoid begins ossification at four to five years and it 

reaches its adult form by 12.5 and 15 years of age in females and males, respectively 

(Scheuer and Black 2000. Hominin fossil trapezoids include ARA-VP-6/500-027, a left 

trapezoid of Ardipithecus ramidus (Lovejoy et al. 2009) and LB1/47 a left trapezoid of 

Homo floresiensis (Tocheri et al. 2007). The first evidence of a modern human-like 

trapezoid morphology is in Homo neanderthalensis (Endo and Kimura 1970, Trinkaus 

1985, Vandermeersch 1991). (7/3/12) Anatomy: Upper limb and limb girdle. 

 

trapped charge dating methods<ms> See electron spin resonance spectroscopy 

dating, luminescence dating. (5/10/12) Earth Sciences: Dating. 

 

triquetral<ms> An outdated term used in the older literature for the primate and hominin 

triquetrum. See triquetrum (7/3/12) Anatomy: Upper limb and limb girdle. 

 

triquetrum<ms> (L. triquetrus = having three corners) The triquetrum (sometimes 

refered to as the “triquetral”) is the medial of the three bones in the proximal row in the 

carpus. In most primates the triquetrum articulates proximally with the ulna, laterally 

with the lunate, and distally with the hamate. The pisiform articulates with its palmar 

surface. In monkeys, the triquetrum is typically a large, blocky bone that, along with the 

pisiform, forms a concave, cup-like articular facet for the styloid process of the ulna.  In 

the great apes and modern humans the triquetrum is reduced such that the articulation 

with the ulna is either minimal (in Hylobatids and Pan), or absent (Pongo, Gorilla, and 

modern humans) (Lewis 1989). In modern humans, the triquetrum begins ossification at 

8.5 and 10 years of age and it reaches its adult form at 12 and 15 years of age in females 

and males, respectively. Hominin triquetra include ARA-VP-6/500-029, a left triquetrum 

of Ardipithecus ramidus (Lovejoy et al. 2009); SKX 3498, a complete right triquetrum 

from Swartkrans that may be associated with Paranthropus robustus or Homo cf. 

erectus (Susman 1989, Kivell 2011) and U.W. 88-157, a complete right triquetrum 

associated with a female individual (MH2) of Australopithecus sediba (Kivell et al. 

2011). There is a gap in the fossil record of hominin hand bones between c.1.75 Ma and 

c.0.8 Ma (i.e., there are no triquetra belonging to Homo erectus). The first indication of 

modern human-like triquetrum morphology appears in Homo neanderthalensis (Endo 

and Kimura 1970, Trinkaus 1983, Vandermeersch 1991, Vandermeersch and Trinkaus 

1995). (7/3/12) Anatomy: Upper limb and limb girdle. 

 

tuber<ms> See calcaneus. (6/4/12) Anatomy: Lower limb and limb girdle. 
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unciform<ms> An outdated term used in the older literature for the hamate. See hamate 

(7/3/12) Anatomy: Upper limb and limb girdle. 

 

ungual fossa<ms> It is the distal depressed area on the volar (or palmar) surface of the 

pollical distal phalanx. Distal to the attachment of the flexor pollicis longus, it is 

bounded by the ungual spines. (5/12/12) Anatomy: Upper limb and limb girdle. 

 

ventral pillar<ms> Pal and Routal (1986, 1987) subdivided the vertebral column into 

two functional pillars, the ventral and dorsal. The ventral pillar comprises the vertebral 

bodies and the intervertrebral discs. See dorsal pillar; vertebral column; zygapophyses. 

(6/8/12) Anatomy: Regional – axial skeleton. 

 

ventral wedging<ms> Vertebrae with bodies that are shorter anteriorly than posteriorly. 

See vertebral column; vertebral wedging. (6/8/12) Anatomy: Regional – axial skeleton. 

 

vertebral wedging<ms> Seen from the side, the bodies of some vertebrae are the same 

height anteriorly and posteriorly. These are called neutral, or non-wedged, vertebrae. 

Vertebrae with bodies that are shorter anteriorly (e.g., most thoracic vertebrae) are called 

kyphotic, or ventrally-wedged, vertebrae, and vertebrae with bodies that are shorter 

posteriorly (e.g., the distal lumbar vertebrae) are called lordotic, or dorsally-wedged. See 

vertebral column. (6/8/12) Anatomy: Regional – axial skeleton. 

 

vocal tract<ms> See supralaryngeal vocal tract (5/12/12) Anatomy: Head and Neck 

and Behavior: Language. 

 

volar<ms> (L. vola = palm) Refers to the palmar surface of the fingers or thumb, or to 

the palmar surface of their component bones. Thus, the long flexor of the thumb is 

attached to the middle of the volar surface of the pollical distal phalanx. (4/1/12) 

Anatomy: Upper limb and limb girdle. 

 

volar pit<ms> Synonym of the proximal volar fossa (which see) (5/12/12) Anatomy: 

Upper limb and limb girdle. 

 

volar ridge<ms> A ridge just distal to the proximal volar fossa of the pollical distal 

phalanx onto which the flexor pollicis longus tendon (or the tendon of the flexor digitorum 

profundus to the thumb) inserts (Susman 1998, Shrewsbury et al. 2003). The presence of such a 

ridge is seen in all of the fossil hominoid taxa known to date (e.g., Proconsul [Begun et al. 

1994] and Oreopithecus [Moyà-Solà et al. 1999]). Similarly, all of the pollical distal 

phalanges attributed to pre-modern Homo show evidence of a volar ridge with an associated 

proximal volar fossa (Shrewsbury et al. 2003, Susman, 2008, but see Almécija et al. 2010). A 

similar attachment site is also present on the pollical distal phalanges of both possible hominins 

and archaic hominins (e.g., Orrorin tugenensis [Gommery and Senut 2006, Almécija et al. 

2010], Ardipithecus ramidus [Lovejoy et al. 2009] and Australopithecus afarensis [Ward et 

al. in press]). Whether Orrorin is, or is not, a hominin the bony evidence of a tendon insertion 

on the pollical distal phalanx at c.6 Ma suggests that the presence of a robust tendon attached to 

the thumb is either primitive for the Pan-Homo most recent common ancestor (MRCA) or it is 
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retained in hominins and independently lost in African apes (and possibly also in Pongo). 

Alternatively, the Pan-Homo MRCA lacked a robust tendon, and the robust tendon evolved at 

the base of the hominin clade. See flexor pollicis longus; thumb, muscles of; ungual 

spines (5/12/12) Anatomy: Upper limb and limb girdle. 

 

westerlies<ms> These high altitude winds, one streaming from the west across north 

Africa and the other streaming from the west across the southern tip of Africa, are one of 

the factors driving African climate. They intensify during warm periods and weaken 

during cold periods. During warm periods they tend to drift towards the equator; 

conversely they drift towards the equator during colder periods. (5/10/12) Paleoclimate: 

General. 

 

X-ray radiography<ms> See computed tomography; plain film radiography 

(5/12/12) Morphometry: Data capture - methods. 

 

 

 


