Hominid Evolution

 Distinguishing features and characteristics

This chart of the Hominid family will categorize the known hominids by genus and species, and if applicable, the subspecies or other categorization. Beginning with the oldest known species and moving forward chronologically, it will give their age by oldest and youngest confirmed or conjectured date (as noted),the creatures known locations and environments, its distinguishing physical characteristics, any technology it may or is known to have possessed, and any social behaviors that are known or can be ascribed. Conjecture about the species and their relationships to others will be included. Finally some notable archeological sites or finds will be given.

Each paragraph of facts will be provided with source citations.

Due to size limitations, this survey is presented in two parts.

                                            Part 1 

                                        Early Primates 

In the Late Cretaceous, 70 mya, two varieties of primates existed: the Strepsherinni, a nocturnal bestiary, and the Haplorini, a diurnal variety, from which hominids arose. (1) 

Hominoid Superfamily 

This group contains species that would later develop into the hominid line and the great apes. (1) 

Aegyptopithecus 

Found in the later Oligocene, 28-29 mya, in Egypt, and having a somewhat developed forehead, small incisors, lower premolars and large molars. (1) 

Proconsul 

Three species; major, africanus and nyanzae, all show hominid characteristics. (1) 

Kenyapithecus wickeri 

A possible forerunner of the Pongid and Hominid lines. (1) 

                                          HOMINIDS 

Climatic cooling during Late Miocene (6.0 to 5.3 mya) probably triggered speciation of Hominoid super-family into the Hominid family, along with other mammalian speciation. (2) 

A Gap in Hominoid fossil record from 14 mya to 4.2 mya leaves these questions unanswered for the time being. (3) 

1. Ardipithecus ramidus  4.4 mya (4) 

Hominoid/hominid teeth. A piece of the foramen magnum indicated upright posture. (4) Leg and pelvis indicate a semi-bipedal mode of locomotion, warranting a separate genus. (5) 

In Ethiopia, the remains of 17 individuals have been found, mostly teeth, but a partial juvenile jaw, partial cranium case and arm bone fragments from two individuals are included. The environment at the time was temperate or tropical forest. Discovered by Tim White in 1994. (4, 6) 

Australopithecines 

General:

The Lake Baringo jawbone could make this genus 5 million years old. (3) Human-like jaws and teeth, ape-like (small) skull. (3) Gracile. Bipedal, but still tree climbers. Pronounced cheekbones, projecting jaws, large teeth, heavily enameled molars that indicate a primarily vegetarian diet. A high degree of sexual dimorphism. (9) Their remains have been found only on the African continent (3) .

1. Australopithecus anamensis  4.2 to 3.5mya (10) 

A thick tibia with a concave knob on top indicates bipedalism. Parallel rows of back teeth are similar to apes, likewise its small earholes. (5) 

Found only in East Africa so far, possibly forest dwelling. (5) A lower left humerus (4 mya), lower jaw with all teeth (4.15 mya), and the upper and lower segments of a tibia (4 mya) were discovered by Meave Leaky in 1995 around Lake Turkanna, Nairobi, Kenya. (10, 1) 

2. Australopithecus afarensis 3.9 mya to 3 mya. (3) 

400cc braincase. (9) Arms longer than humans but shorter than modern apes. About four feet tall. (3) Venous brain, cooling mechanism, modified from non-erect hominoids. (7) . Could have lived in African forests or savanna, or both, with tree climbing abilities. (12, 7). Some found in groups. (6) A knee joint (3.4 mya), the Lucy skeleton, and the First Family of thirteen individuals (3.2 mya) were discovered in the Afar valley, Ethiopia by Donald Johansen in 1973, 74 and 75, respectively. Footprints (3.7 mya) preserved in volcanic ash at Laetoli, Kenya and discovered by Mary Leaky in 1976 may belong to this species. In 1991, a 70% complete skeleton was discovered by Bill Kimbel and Yoel Rak, and confirmed the skeletons and skull’s belonged to the same species and confirmed the dimorphism of the species. (6) Associated with an ape-like, grasping big toe found on two fully articulated feet and ankle fossils, dated 3.5mya. The pieces were discovered by Ronald Clarke in a university museum drawer in Johannesburg, having been dug up from a mine shaft in the 70’s and mislabeled as chimpanzee’s. (12) 

3. Australopithecus africanus ~2.3 mya

Gracile variety. (3) Modified venous brain cooling. (7) 440 to 485cc braincase capacity. (6) “Taung Child”, identified by Raymond Dart in 1925 and rejected by other anthropologists as a human predecessor, is about 1 to 2 mya (most scientists expected a large-brained ancestor with an ape like jaw, and seemed to want to reject in any event an African genesis of human evolution). The foramen magnum at the base of the skull indicated bipedalism. At Mankapan, South Africa, Dart discovered the most complete Australopithecus to that date, 1958. He named it “Plesianthropus”. It was an africanus specimen, and dated 2.3 mya. (8, 6) 

http://anthro7.anthro.uiuc.edu/~anth102/sts_5.html 3 mya (3) to 1 mya (?)

Paranthropus 

General:

Formerly classified as a robust form of Australopithecus. (3) Massive teeth and jaw muscles indicate vegetarian diet of coarse plant material. (2) Recent examinations of its hand bones reveal that it could have manipulated stone tools quite well. (31) African continent, tropical forest dwelling. (2, 7)  Stone tools have turned up in Ethiopia that have been dated to 2.5 to 2.6 mya, the oldest ones discovered so far. This makes the arrival and departure of the Oldowan tool industry coincident with the tenure of the Paranthropus species, and from this some now suggest that it was Paranthropus, and not early Homo, that were the first tool makers. (31) Enlarged sinus brain cooling mechanism, derivative from Autralopithecines. (7) 

4. Paranthropus aethiopicus 3.3 to 2.6 mya (33) 

Suspected progenitor of the Paranthropus genus. (31) The Black Skull of Tanzania was discovered by Alan Walker in 1985, and is now considered by some a member of this

species. (33) 

5. Paranthropus boisei 2.6 mya (3) to 1.2 mya (2).

Largest variety. Sometimes with bony crests atop their skulls supporting massive jaw muscles. Smallest hominid braincase recorded (410cc). More prominent ridges, more jutting face. (3) A complete intact cranium missing only teeth, with a braincase of about 510cc and dated 1.7 mya, discovered by Richard Leaky in 1969, near Lake Turkana. A smaller version without the bony crest, dated to 1.7 mya and with a 500cc braincase was discovered by the same Leaky in the same area in 1970. (6) 

6. Paranthropus robustus 2.6 mya to 1.8 mya (3, 31) 

“Zinjanthropus” or “Nutcracker Man”, an almost complete cranium with a 530cc capacity, was discovered by Mary Leaky in 1959 at Olduvai Gorge in Tanzania, dated to 1.8 mya. (8, 6) Once classified as A. boisei. (3) 

                                           HOMO 

Early Homo 2.3 mya (32) 

Though early varieties were very similar in form and physiology to Australopithecus, the key difference is a much larger and complex brain, allowing a significant tool-making ability. (2) [This Homo-chauvinism with regard for the capacity to make tools is now under question. (31) ] Homo is characterized by a more generalized skull construction, less prominent ridges and less protruding face. Early Homo had diminished pre-molars and emergence of third molar (wisdom tooth), and were omnivorous. Sexual dimorphism is far less pronounced. (2) Probably pair-bonded, and were scavengers. (2) 

The earliest known Homo fossil specimen has been dated to 2.3 mya, and shows characteristics not unique to either habilis or rudolphensis. The fossils, two halves of an upper jaw, were found associated with Oldowan style tools. From other fossils found in association, its environment is deduced to be a drier, more open one, where the forests of its ancestors’ age has retreated. (32) 

1. H. rudolfensis 

Est. 2.5mya to 1.8mya (2) 

Conjectured from a small quantity of fossils and tools, has affinities with habilis, and maybe ergaster and erectus. (2) Tool use is now under question, and may be removed from this creature’s resume and assigned to the Paranthropus genus for this time period. (31)  Associated with simple Omo tool technology. (2)  Associated with catchment scavenging, congregating near locations that offers many different needed resources, such as lake margins, stream confluence and rock outcroppings. (2) 

A very complete skull found by Bernard Ngeneo in 1972, dated 1.9 mya and with a braincase of 750 cc has been tentatively assigned to this species. Its leg bones were found nearby. (6)  The “Dik Dik Hominid” discovered by Tim White in 1986, dated 1.8 mya, comes with skull, arm, leg and teeth, all closely resembling habilis, but also similar to afarensis. (6) 

2. H. habilis 

1.6 mya to 2 mya. (14) Concurrent with A. africanus for a time. Larger brain than Australopithecus (800cc), omnivorous teeth and a third molar like moderns. Rounder head, smaller face, narrower teeth, less pronounced brow ridges, slight chin, almost hairless face. (14) Skull Casts show an enlargement of the Brocca’s area of the brain, which is responsible for speech in Homo sapiens. (33) With long arms, short legs and

Australopith-like thigh anatomy. (2) Stood 3.7 to 4.2 feet tall. May have had the ability to make simple, single face stone tools (Omo), used mainly for cutting and chopping vegetables and plants and scavenging meat. (14) This tool making ability is now being questioned. (31) Probably not a hunter, but lived by catchment scavenging. (2) 

Morphologically too primitive to be an ancestor of ergaster or erectus. (2) The exact attributes of habilis are disputed, some believing that much that has been assigned to it actually are fragments that belong to H. rudolfensis. (31)  Many fragments, jaws, teeth, cranial, hand and foot bones, etc., were discovered by the Leakys in the early 1960’s, and giving a braincase measurement of 660 to 680 cc. (6) “Twiggy,” a complete (if crushed) cranium and seven teeth, with a braincase of 590 cc, dated 1.85 mya,, was discovered by Peter Nzube in 1968. (6) At the Omo Valley, Kenya, Australopithecus remains have been discovered contemporaneously with H. habilis. (8) A stone circle, the first architectural structure, dated 1.8 mya, could be habilis or erectus. (1) 

3. H. ergaster 

2 mya (15) .

Much larger brain than habilis (1000cc). More generalized skull features than erectus; rounder head, higher cranial dome, less protruding, lighter facial features, very slight eye ridges. Morphologically closer to H. sapiens than erectus. (15) Its fossils were once classified as erectus. (3)  Starting in African tropical and sub tropical zones. Territory scavenging, exploiting many locales with one or two resources each across a wide area, and associated with Acheulean technology, typifies ergaster’s living habits. This allowed ergaster to survive the wide, sparse landscape of the plains and temperate, drier climates. (2) Some ancestor to ergaster and erectus arose in Africa during the cooling of the Middle Pliocene, approximately 2.5 to 2.0 mya. Some migrated to Eurasian continent, taking Oldowan tools with them. (2) Began with simple, Omo tools, progressed to Acheulean technology: complex bifacial tools, with more careful selection of cores and more complicated chipping patterns that made use of the entire edge of the tool. Early examples by 2 mya, a complete set of Acheulean tools by 1.5 mya. (2)  Good probability that ergaster was an active hunter, as opposed to a scavenger. (2) 

The famous “Turkana Boy” discovered by Richard Leak's Hominid Gang in 1984, a very nearly complete skeleton of a juvenile who probably drowned 1.6 mya, is now classified as ergaster.

4. H. erectus 

800,000 to 400,000 ya 

Larger brain and body than habilis. Sister species to H. ergaster, very similar in physiology and form, but not as smart. Brain case of about 1000 cc, fully upright and bipedal. Differences include a longer skull, low forehead, thick cranial bones, large projecting brow ridges, and a heavier face than sapiens. (2) As tall as modern humans. (3)  Found in tropical Africa, but mainly in Asia, Indonesia and points in between. (2)  Cooling due to glaciation during Middle Miocene probably prompted to migration of erectus or her immediate ancestor to Eurasian continent, possibly related to migration of six bovid species following forest recession, through Saudi Arabia tropical and sub-tropical zones and into south central China, and across land bridge to Java. Later moved into temperate zones in Western Asia at end of ice age, approximately 1,4 mya. (2)  Asian erectus is associated with Omo and early Oldowan stone technologies, but nothing near as complex as Acheulean or developed Oldowan. (2)  Lived by catchment scavenging, which may have helped spread species across Eurasia. (2) In Chokoutien Cave, “Dragon Bone Cave”, China, erectus remains have been found, dated to 500 tya, including bone remains, evidence of fire, omo- type tools. (8) In the River Solo, Java, Eugene Dubois discovered the remains of the first "Java Man" in 1891. (8) 

5. H. antecessor 

1.0 mya (2) to 800 tya (16) 

Relatively modern (sapiens-like) face, less protuberant than ergaster or heidelbergensis. Other cranium features, lower jaw and teeth are more similar to ergaster than to sapiens or heidelbergensis. Braincase capacity 1000cc. (16) Lived in Europe and Northern Africa when climate was similar to today’s, in oak, pine and beech forest. (16) Associated with core-flake tools (Omo variety). (2) Probably the last or closest common ancestor to sapiens and heidelbergensis. (16) Perhaps arose in Africa and migrated to Europe, spawning heidelbergensis, while relatives left behind gave rise to sapiens in Africa. (2) At La Sima de los Huesos, near Atapuerca, in Northern Spain, the species was identified by the remains of at least six individuals (dated 800 tya) found deep in a cave that may once have had another entrance. The bodies may have been deposited there in ritual burial. (16) Elementary core-flake technology found at Isernia La Pineta, Italy, and dated to 800tya, could be assigned to antecessor. (2) Some tools and hominid fragments, including skull and limb pieces, have been dated to 1 mya at Orce, south central Spain, in 1996. (2) 

6. H. heidelbergensis 

600,000 to 250,000 ya 

Tall as or taller than modern humans. Pre-cursors to Neanderthals, with robust physiques, big noses, no chins, heavy brows, and various braincase sizes. (17)  Some kinds of bifacial stone tools, Acheulean. (2) Wear on teeth shows use of bite as “third hand” while using tools. (18) 

Capable of group hunting large game. (18) Scrape marks on bones, indicating defleshing, may be sign of cannibalism. Hints of knowledge of mortality; bodies dumped at Atapuerca in ritual? (17) Probable ancestor to H. neanderthalensis, but not H. sapiens. (17) Heidelberg, Germany, site of cave where “Mauer Jaw” was found in 1908: it was originally attributed to erectus, and,

later, true Neandertals. (8) In Petralona, Greece, in 1960, villagers discovered remains that have been estimated to be from 250 to 500 tya. Once classified with archaic Homo, it has erectus/ergaster and Neandertal characteristics. (6) 

7. H. neanderthalensis 

230,000 to 29,000 ya 

Larger bodies, more stocky and barrel chested than sapiens and heidelbergensis. (18) Distinct inner ear bones, farther from sapiens than even apes. (19) Their brains were on average larger than modern humans (18) , though brain case impressions show a lack of frontal lobes. (20) Also characterized by the occipital bun at the base of the brain in classic Neandertals. (18) 

Ranging from Europe to the Middle East, in ice age and, later in their existence, temperate climates; also found in Asia and Northern Africa. (18)  Like H. heidelbergensis, they used their front teeth to hold objects while working with tools. (18) They employed Mousterian technology, a style of stone tool industry characterized by flakes chipped into points (triangles), burins

(chisels), borers (for soft materials), and drills (for hard items) (13) . They had no fine points or blades. This technology would remain largely unchanged over most of their tenure on Earth. (3) Known to have used wooden spears but not for throwing, only stabbing and thrusting. (18) Chatelperonian style stone tools came about coincident with the arrival of modern sapiens to Neandertal’s territories (40 tya), and were the result of their borrowing from the Aurignacean toolkit. The presence of jewelry made of antler and bone indicates attempts by moderns to trade with Neandertals. (19) A flute has been discovered associated with Neandertal remains dating 43tya to 67 tya. It matches the seven note diatonic scale of modern human music. (34)  They were social, hunter-gatherer people, living in bands of twenty to forty, practicing cooperative hunting and caring for their sick and wounded. Many individual specimens show signs of massive and multiple injuries to the upper body. They probably also had a language capability. Scrape marks on some skeletal remains made by stone tools could be signs of cannibalism or ceremony for the dead. A Neandertal grave in Shandar, Iraq contained the remains of four individuals, a man, two women and an infant, and the pollen of spring flowers. (18) Other graves have been discovered with animal horns, flowers and red ochre. (3) The only known “art” object attributable to neandertals is a single carved and polished baby mammoth tooth, veined with red ochre, found in Hungary and dated 80 to 100 tya. (18) In the Neander Valley, Germany, a limestone cave containing remains and some tools discovered in 1856 gave the species its name. In that year Professor D. Schaaffhausen of Bonn studied them and declared that they were from a “wild northern tribe,” older than the Celts. This conclusion was totally rejected by the leading naturalists of the day. The remains’ significance would not be recognized for about fifty years. (3) In Krapin, Yugoslavia, about eighty individuals were discovered around the turn of the century, confirming their uniqueness and non-sapiens morphology. Some had intentionally scraped and broken large bones indicating possible cannibalism. The remains are dated 130 tya (18 , 8) At Shandar, Iraq is a neandertal living and burial site, the graves containing pollen grains and the remains of very old and healed wounded people (100 tya). A second occupation of the cave occurred around 50 tya. (18) 

8. H. sapiens - “Early Moderns” 

200,000 ya to  50,000 (2) 

The first sapiens was not anatomically similar to modern sapiens. (22) Largest braincase (1200 cc to 1400cc) relative to body size, other than moderns. (3, 18) Capable of language, symbolism, other abstract concepts. (?) Slighter body built than neanderthalensis. (18)  Evolved in Africa. (2) They evidenced fine, detailed toolmaking at their emergence, judging from barbed bone harpoons discovered in Zaire dated to 200 tya, but widespread tool use was limited to the more primitive mousterian style until the advent of Aurignacian technology around 40 tya. (2) 

9. H. sapiens - Cro-Magnon 

50,000 ya to present (2) 

Anatomically similar to modern humans. 

Beginning in Sub Saharan Africa and a temperate climate, they would eventually adapt to all extremes of heat and cold. (23) They ranged from Northern Africa to Southern Asia and across Europe. They took advantage of the lowered sea levels and connections via land to migrate across the Bering Land Bridge beginning around 20 to 10 tya. (22) Others suggest that they might have crossed via a Greenland-Nova Scotia route, over ice, land and with small sea vessels across short distances. The first North American immigrants were Caucasoid, and were later replaced by Asian tribes who were the ancestors of modern Native Americans. (24) 

Cro-Magnon’s tools are described as the Aurignatian technology; characterized by bone and antler tools, such as spear tips (the first) and harpoons. They also used animal traps, and bow and arrow. (22) They invented hafts and handles for their knives, securing their blades with bitumen, a kind of tar, as long ago as 40 tya. (25) Other improvements included the invention of the atlatl, a large bone or piece of wood with a hooked grove used for adding distance and speed to spears. They also invented more sophisticated spear points, such as those that detach after striking and cause greater damage to prey. (26)  They also began the marking of time with the lunar phases, recording them with marks on a piece of bone, antler or stone.

Some of these “calendars” contained a record of as many as 24 lunations. (27) In the relatively recent past, tool industries diversified. The Gravettian industry (25 to 15 tya), characterized by ivory tools such as backed blades, is associated with mammoth hunters. One type of brief industry was Solutrean, occurring from 18 to 15 tya and limited to Southwest France and Spain. It is characterized by unique and finely crafted “laurel leaf” blades, made with a pressure technique requiring a great skill. The industry is associated with horse hunters. The Magdalenian Culture (15 to 10 tya) produced the widest variety of tools; bone needles, harpoons, microliths (small blades 1-3 cm.). This was a culture of reindeer hunting. When the glaciers receded, the culture and the industry dissipated. (13) The tool industry of the Clovis Culture in North America (11 to 8 tya) is notable for its remarkable similarity to Solutrean. Some suggest that the Solutrean culture migrated to North America around 10 to 15 tya. (24)  Cro Magnon people lived in tents and other man-made shelters in groups of several families. They were nomadic hunter gatherers, had elaborate rituals for hunting, birth and death. (22) Multiple burials become more common. From 35 to 10 tya there was no statistical trend in differentiation by sex or age in burials. They included special grave goods, as opposed to everyday, utilitarian objects, suggesting a very increased ritualization of death and burial. Symbolic representation by personal adornment in burial becomes more common. (28) They were the first confirmed to have domesticated animals, starting by about 15 tya (22) (though ancient sapiens may have domesticated the dog as much as 200 tya (29) ). They were the first to leave extensive works of art, such as cave paintings and carved figures of animals and pregnant women. Huge caves lavishly decorated with murals depicting animals of the time were at first rejected as fake for being too sophisticated. Then they were dismissed as being primitive, categorized as hunting, fertility or other types of sympathetic magic. Re-evaluations have put these great works of art in a more prominent place in art history. They show evidence of motifs, of following their own stylistic tradition, of “impressionist”-like style, perspective, and innovative use of the natural relief in the caves. Also possible, considering the new concepts of time reckoning practiced by Cro Magnon, are abstract representations of the passage of time, such as spring plants in bloom, or pregnant bison that might represent summer. (30) Aside from pregnant women and other goddess worship iconography (35) , representations of people, “anthropomorphs,” are very few, and never show the accuracy or detail of the other animals. Humans are represented in simple outlines without features, sometimes with “masks”, often without regard to proportion, distorted and isolated. (30) At Grottes des Enfants, France are found four burials with red ocher, and associated with Aurignacian tools. (8)  At Lascaux, France, are the famous caves of upper Paleolithic cave art, dated to 17 tya. Due to moisture damage, they have been closed to tourists since 1963, but since 1984 people have been able to walk through a man-made recreation that took five painstaking years to make, situated about two hundred yards from the actual site. (3)  Kennewick Man found in 1996 on the banks of the Columbia River in Washington, U.S., dated to 9600 years ago, is at the center of a furious political debate between anthropologists, who want to study the nearly complete skeleton, and the leaders of a coalition of five Columbia River basin American Indian tribes, who claim the remains as theirs by law (though it is older than the tribes), and who want to reinter it. It is now in the possession of the US Army Corps of Engineers, awaiting the decision of the US District Court, and could go to the US Supreme Court. (24) 

HOMINID EVOLUTION - AUSTRALOPITHECUS

     Moving into Pliocene and Pleistocene epochs 

     First definite hominids 

     Grouping called Australopithecus 

     Fossils from Tanzania - 4,000,000 B.P. 

     Fragmentary mandibles from Kenya suggest up to 4,000,000 B.P. 

     Definite upright hominid 

     Bipedal 

     Teeth, pelvis - indicate upright 

     By 2,300,000 B.P. - tool user 

     Increase in brain size,  380-775 cc. 

     Climate of the earth had been cooling during the Cenozoic 

     Cooling reaches a maximum during Pleistocene 

     Environment of East Africa cool and moist - expansion of grasslands 

     Remains are quite abundant 

     600+ individuals found 

     Concentrated in South and East Africa 

     Possibly occurred entire tropical areas of the Old World 

     Lots of interpretations 

     Possibly dealing with more than one species of fossil hominid 

                              Australopithecus - Fossil Evidence

     Remains of Australopithecus first discovered in 1924 - Taung, South Africa 

     Mining limestone by blasting - fossils uncovered 

     Raymond Dart - receives box of fossils 

     Fossil baboons - ? 

           Reconstructs 

           One rock shows a brain cast larger than a baboon 

     Reconstructs face and brain 

           Teeth like that of a 6 yr. old child 

           Human-like, not ape-like 

           Braincase mold not apelike 

           440 c.c. - size of full-grown male chimp 

     Lower jaw reconstructed - hominid dental palate - U 

           Reduced canines 

     Dart called creature Australopithecus africanus - southern ape 

           Said it was much closer to hominid than pongid and probably walked 

           upright 

           Spinal cord opening - underneath 

      Ideas were rejected 

     1930’s - more discoveries in South Africa 

     Indicate similar, but larger creatures 

     Limestone caves 

     Sterkfontein - pelvis 

     More, larger varieties 

     Indicates we are dealing with two species of Australopithecus 

     Australopithecus africanus - smaller, more general, 60 lbs, 4 ft., 8 in. 

     Australopithecus robustus  - rugged, 120 lbs., more specialized, 

     apelike 

     Evidence that Australopithecus africanus was violent 

Taung cave - baboon skulls smashed 

     Crude stone tools - Oldowan 

     Brain structure - Australopithecus africanus 

     Taung - 440 c.c. - 6 yr. old 

     Estimated ages from South Africa 

     Limestone - hard to date 

     1-1.75 million B.P. 

     Relative dates 

     Larger, more apelike forms found in younger stratigraphy 

                                     East Africa Material

     Ethiopia - Afar Triangle 

     Parts of 35-64 individuals - 2,900,000-3,100,000 B.P. 

     Australopithecus afarensis 

     Lucy - complete skeleton 

     Laetoli, Tanzania 

          Mary Leaky 

          K-A dates close to 4,000,000 B.P. 

     Jaw fragments from Kenya - close to 5.5-6.0 million B.P. 

     Olduvai Gorge - Kenya 

          Former lake bed 

          Long hominid sequence - Australopithecus - Homo erectus 

          Small form of Australopithecus in lower levels, robust form of 

          Australopithecus in higher levels 

     Louis B. and Mary Leakey - long period of working 

          Identify third form - Homo habilis 

          Claim direct line to Homo sapiens 

          Size similar to Australopithecus africanus 

     East Rudolf - Kenya 

           Richard Leakey - 1974 

           KNM-ER-1470 - surprisingly modern looking skull at early 

           date 

           775 c.c. - large 

            New K-A date - 1.9 million B.P. 

            More advanced than either variety of Australopithecus 

            Possible third form 

                                        Cultural Evidence

     Paleolithic - Old Stone Age 

     Lower Paleolithic 

     Cultural remains associated with Australopithecus africanus and 

     Homo habilis 

     Crude stone tools - Oldowan - sharpened pebbles 

     Appears that Australopithecus africanus may have hunted 

     Interpretations 

     Australopithecus africanus gives rise to both Homo habilis and Australopithecus 

     robustus 

     Australopithecus robustus - more primitive, apelike - becomes extinct 

     Homo habilis gives rise to subsequent grades of hominids 

     Two, possibly three species overlapping in time and range 

For example, the position of humans within the taxonomy is as follows:

Class -- Mammalia

Subclass -- Theria

Infraclass -- Eutheria

Order -- Primates

Suborder -- Anthropoidea

Infraorder -- Catarrhini

Superfamily -- Hominoidea

Family -- Hominidae

Genus -- Homo

Species -- sapiens

A more complete picture of where Homo sapiens stand in the grander scheme of things can be found below. Some terms that may need defining are:

Catarrhini - (infraorder) Old World Monkeys

Platyrrhini - (infraorder) New World Monkeys

Pongidae - (family) Chimpanzees, gorillas and orangutans

Hylobatidae - (family) Gibbons

Pan - (genus) chimpanzees

Pongo - (genus) orangutans

                             ARCHAEOLOGICAL SITES

CHOUKOUTIEN CAVE

(also spelled Zhoukoudian) Location: Dragon Bone Hill, China

Date: 400,000 to 500,000 years

This site, located 27 miles from Peking, has provided us with numerous Homo erectus remains as well as many interesting artifacts. The tools have been manufactured from quartz using a flake process. Examination of the site has revealed that the people who used this site were part of a hunter-gatherer society. They lived in an environment that was a mixture of deciduous and coniferous forest, and that they used this area during a time when the weather was cool to seasonably cold and damp. The finds at this location include the earliest known use of fire by hominids as evidenced by hearths and charred animal bones. These same sites also show the earliest evidence of possible cannibalism. 

FONTECHEVADE

Location: France

Mademoiselld G. Henri-Martin uncovered five distinct levels at this site. From the surface down these layers correspond to a Magdalenian occupational level, an Aurignacian level, a Mousterian living floor, an undisturbed stalagmite layer, a stratigraphic layer containing one skull cap, fragments of a frontal lobe and remains of warm climate fauna corresponding to the last interglacial of the Ice Age.

GROTTES DES ENFANTS

Location : France

In 1894, this site in France provided us with four burials whose inhabitants were stained with red ochre. These burials were found in two layers with two graves in each. Those graves in the lower layer contained individuals who were buried in the fetal position while those in the upper layer were fully extended. The upper layer graves were also accompanied with tools of the Aurignacian industry and are attributed to the Cro-Magnon population (Homo sapiens sapiens).

Hadar, Ethiopia

It was at this site that M. Taieb and D.C. Johanson found the famous Australopithecus afarensis fossil, Lucy. Outside of this find, this site in the Awash Valley has proven to be extremely rich in hominid fossils. 

HEIDELBERG

Location : Germany

The oldest Homo erectus fossil is found at this site with a date of 650,000 years old.

JEBEL QAFZEH

Location : Israel

Date : 100,000 years

This Homo sapiens sapiens cave site provided us with a look at twenty-four layers of identifiable remains many of which included living floors. The tools at this site were of the Levallois-Mousterian type and dates to approximately 100,000 years ago. This site shows that Neanderthals were not the only population that made and used Mousterian type tools.

Obviously this population had also picked up that skill. Remains at this site include those of adults, infants and one small child.

KENT'S CAVERN

Location: England

This limestone cave was discovered by Reverend John MacEnery. Inside was found the remains of stone tools as well as the bones of several species of animal. Many of these animals were now extinct which proved that before the Flood, hominids lived in England with these now-extinct animals. This, of course, did not sit very well with the Roman Catholic Church.

KRAPINA

Location : Yugoslavia

Professor Gorjanovic-Kramberger uncovered thousands of animals remains and hundreds of human fossils at this Neanderthal site located in present day Yugoslavia. The human fossils found include the remains of at least ten individuals including the first examples of Neanderthal children. Artifacts, such as tools of the Mousterian tradition, have also been found at this local. Burnt and intentionally broken human bones were also left behind which have been interpreted as being evidence of some form of cannibalism. Nine living levels were counted at this site.

LA CHAPELLE-AUX-SAINTS

Location: France

This intentionally buried skeleton, found by three French priests, Abbes A. Bouyssonie, J. Bouyssanie and L. Bardon on August 3, 1908, is representative of a male Homo sapiens neanderthalensis of rather old age. It was uncovered in a limestone cave along with Mousterian type tools made of flint and fossil bones of numerous animals such as wooly rhinoceroses, reindeer, hyenas and bison. These animals are indicative of a colder climate, most probably that of the Wurm glaciation. 

LAETOLI

Location: Tanzania

The site of Laetoli is probably most famous for the discovery that Mary Leakey and her archaeological team made in 1978. Here they uncovered the remains of the footprints of two or three hominids that were made in volcanic ash. The walk took place just after a rain, which made the ash more likely to hold the shape of the stroller's footprints. The distance between the footprints indicates that the two individuals were walking and therefore is definite evidence of bipedalism among the early hominids.

LANTIAN

Location: China

This site is the oldest known of any Homo erectus site dating back 800,000 years.

LES EYZIES

Location : France

In 1868, L. Lartet uncovered remains of Homo sapiens sapiens in this limestone cliff dated to the Cretaceous era. The remains consist primarily of four adult skeletons and one neonate. Above these remains was unquestionable evidence of several successive living floors. Since these remains were found below the actual living floor it is believed that these individuals were intentionally buried.

Along with the human remains were found tools of the Aurignacian industry, seashells, several of which had been pierced, and animal bones of reindeer, bison and mammoth.

MAKAPAN

Location: South Africa

Raymond Dart found most of the skull and face of an Australopithecus africanus here in 1958.

NEANDER VALLEY

Location : Germany

This is the type site for Homo sapiens neanderthalensis. It is a cave, Feldhofer grotto, carved into limestone of the Devonian period. Any tools or fauna did not accompany fossil remains at this site, and since limestone does not form in distinct stratigraphic layers, this site has proven difficult to date. However, estimates put it at approximately the fourth glaciation, the Wurm.

OLDUVAI GORGE

Location: Tanzania

Olduvai Gorge is one of the most successful sites excavated by Mary and Louis Leakey. In 1959 this husband and wife team found the remains of an individual they called Zinjanthropus and which was dated at 1.76 million years ago. Lower sediment layers at this site support evidence of Homo habilis occupation while in higher layers remains of Homo erectus can be found. It was the habilis remains that helped to confirm the theory that the hominid lineage originally came from Africa.

Olduvai is significant in many ways. Stone circles found in the habilis layers may be evidence of the first "architectural" structures. Olduvai was also very instrumental in helping anthropologists construct the evolutionary history of tool cultures. This site supports the longest sequence of tool evidence from Oldowan to Developed Oldowan to Acheullean to Middle and Later Stone Age.

In 1962, site MNK II revealed pieces of a young adult of Homo habilis ancestry. This find was named by Professor Philip Tobias and Dr. John Napier and was important because it was classified as a member of the Homo line not based solely on the size of the brain. Important features that Tobias and Napier used to make their decision were the shape of the rear and vault of the skull and the teeth.

Before the Leakey's this site was searched by Professor Hans Reck of Germany. In 1913, Reck uncovered a human skeleton perhaps buried for it was found in the fetal position. However, when World War I broke out Reck was taken as a prisoner-of-war and was held in an Egyptian camp run by the British. Any further discoveries were left until after the war was over.

OMO VALLEY

Location: Ethiopia

It was at this site that Homo habilis remains were found to be contemporary with Australopithecus finds.

PAVILAND CAVE

Location: Whales

This limestone cave was home to what has become known as "The Red Lady of Paviland". The remains of this young man (originally thought to be a woman) were stained with red ochre perhaps indication of religious beliefs. This young man was also found with stone, bones and ivory tools as well as with many types of animal bones.

When this cave was originally found the remains inside of it were explained by the Big Flood. The animal remains found within the cave were thought to have been swept into the cave by the floodwaters and the skeleton was thought to have been buried there after the waters retreated and "man" settled in England.

RIVER SOLO

Location : Trinil, Java

Dr. Eugene Dubois is known for the finds that he made at the River Solo on Java. In 1890, Dubois uncovered the first hominid remain at this site which included a tooth and skullcap. In 1891 the second discovery of a femur and a second tooth were found. These two discoveries were found only a few yards away which lends support to the belief that they all belonged to a single individual and were moved to these locations by the flowing river. The skull fragment lends itself to an interpretation of a cranial capacity of 850 cc, two-thirds that of modern hominids.

The two teeth are archaic in design, however they do differ from those of the apes. The braincase was more representative of apes than of hominids, however the areas believed to be associated with language production were visible. These remains were originally classified as Pithecanthropus erectus (Homo erectus).

SHANIDAR

Location : Iraq

Shanidar cave is a Neanderthal site that was excavated by R. Solecki during the years 1951 to 1960. Here Solecki and his team found the remains of nine separate individuals who were apparently buried with some sort of religious significance. Pollen analysis has provided us with the knowledge that these individuals were buried with several kinds of colorful flowers. To anthropologists this represents the first solid evidence of religious beliefs among earlier hominids. Many of these plants also have some sort of medicinal properties and therefore may be further indication of an early former of medicine.

ST. CESAIRE

Location: Pierrot's Rock, France

Discovered by F. Leveque in July, 1979, this site is situated along a small stream at the base of a limestone cliff. Skeletal remains were found with tools of the Chatelperronain industry. Above the skeleton, the tools were of the Aurignacian culture, while below the fossils were tools of the Mousterian industry, hearths and carbonized debris.

Analysis of the biologic and archaeological remains put this site somewhere within the last glaciation, the Wurm. Radiocarbon analysis date this site as being 34 to 31 thousand years old. These dates are rather old to be Neanderthal but may reflect the very last appearance of Neanderthals in Europe.

STEINHEIM

Location : Germany

It was in this gravel pit that several layers of remains providing a look in the evolution of modern hominids were found. Directly below the surface was strata containing remains of a cold weather fauna. Below this was a layer containing remains representative of a warmer climate, most probably the second or third interglacial phase.

The skull of a young female showed the cranial capacity to be 1070 cc. The skull itself was long and narrow and was missing the mandible, and the left side of the face. The large brow ridges and powerful jaw were those of a Neanderthal while the rounded back of the skull was that of a modern hominid. The features were less specialized than those of the classic Neanderthals which Leakey believed was a "product of over-specialization away from common stem which gave rise to Homo sapiens" (Leakey, 1969).

STERKFONTEIN

Location: South Africa

Yet another cave site in South Africa excavated by Robert Broom in 1936. Uncovered was the brain case on one adult.

SWANSCOMBE

Location: Thames Valley, England

Date : 225,000 years

In a layer of river sediment located two feet below the surface archaeologists uncovered several skull fragments, tools of the Middle Acheulean culture (handaxes, flake tools), and numerous remains of 26 species of animal. These animals are of those species (e.g., wolf, lion, horse) that would have lived in this area during an interglacial stage.

The skull fragments consist of a left and a right parietal, which one can piece together like the pieces of a jigsaw puzzle. They are well preserved and tell us that the individual was a young adult, most possibly a female, with a cranial capacity of approximately 1325 cc. The pieces represent a modern-looking individual with the exception that the bone fragments found are thicker than in modern hominids. Besides this, everything else (e.g., the positioning of the foramen magnum) are indications of the trend towards the modern appearance. Some believe that this individual is representative of the transitional period from Homo habilis to Homo erectus, a population that would eventually give rise to the Homo sapiens sub-species Homo sapiens neanderthalensis.

TAUNG

Location : South Africa

In 1934, Professor Raymond Dart of Witwatersrand University uncovered the remains of a small Australopithecus africanus child. The remains showed a combination of hominid and pongid characteristics and because of this there was much discussion over whether this individual should be classified as a man-like ape or an ape-like man. The combination of characteristics resembled what one would expect to find for the transition between ape to hominid, the long sought for "missing link" in some respect. This find was especially important because it provided the much-needed evidence to support Charles Darwin's claim that the ancestors to modern Homo sapiens would be found in Africa.
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AFRICAN PLIOCENE & PLEISTOCENE HOMINIDS 

Ardipithecus ramidus 

Site: East African Rift Valley. Aramis, Middle Awash region of Afar, Ethiopia. 

Dates: c. 4.4 - 4.0 Ma 

Fossils: Teeth & jaws, occipital fragments, humerus, radius, ulna. 

Body size: c. 40 kg. 

Brain size: Apelike, precise size not known. 

Teeth: Canines large, posterior teeth relatively small; no ape-like honing facet on canines; premolars not molarized; thin enamel; dental arcade shape similar to A. afarensis, but canines in line with posterior teeth like apes. 

Skull: Foramen magnum placed anteriorly. 

Postcrania: Forelimb a mixture of ape-like and A. afarensis-like features, no adaptation for knuckle-walking. 

Tools: None. 

Habitat: Floodplain. Forest or woodland vegetation.

Australopithecus anamensis 

Sites: Allia Bay & Kanapoi, East Turkana, Kenya 

Fossils: Tibia, humerus, temporal, teeth & jaws 

Dates: Allia Bay: 3.9 Ma, Kanapoi: 3.4 - 3.1 Ma: 

Body size: 45-60 Kg, very dimorphic 

Brain size: Apelike, precise size not known. 

Teeth: Large canine, no honing facet on canine, thick enamel on all teeth 

Skull: Mandibular articulation & external auditory meatus size & shape chimp-like 

Postcrania: Bipedal, less flexibility in ankle & big toe than chimp, powerful climber 

Habitat: riverine floodplain, mixture of open savanna & woodland fauna.

Australopithecus afarensis 

Sites: East African Rift Valley. Afar (Hadar), Ethiopia; Laetoli, Tanzania. 

Fossils: Many individuals, cranial, dental & postcranial remains. 

AL-288-1: "Lucy" 40% complete female partial skeleton. 

AL-333: "First family" 

AL-444-2: Nearly complete male cranium. 

Dates: Laetoli 3.5 Ma, Hadar 3.0-3.4 Ma. 

Body size: c. 25-60 kg. Height: c. 3'3" to 5'7". 

Very dimorphic, females c. 65% of male body weight. 

Brain size: Small (ape range): 400-500 cc. 

Teeth: Large dimorphic canines, diastema sometimes present, incisors fairly large, molarized premolars, molars large, low

crowned with thick enamel, tooth rows converge at rear, third molar smaller than first and second molars. 

Skull: Prognathic, nuchal crest & sagittal supraorbital torus in males, foramen magnum placed anteriorly. 

Postcrania: Bipedal features: Human-like carrying angle of knee, shallow broad pelvis, big toe in line with other toes. Other

features indicate possible climbing ability: Long forearms, curved finger & toe bones, upward-facing shoulder socket. 

Tools: None. 

Habitat: Woodland & semiarid savanna.

Australopithecus africanus 

Sites: South African caves. Taung, Sterkfontein, Makapansgat. 

Fossils: Many individuals, cranial, dental and postcranial remains. 

Taung: Nearly complete juvenile cranium. 

STS 5: Nearly complete adult cranium (Sterkfontein; "Mrs. Ples"). 

Dates: 2.8-2.3 Ma. 

Brain size: Small (ape range): < 450 cc. 

Body size: Similar to A. afarensis: Dimorphic, c. 25 - 40 kg. 

Teeth: Parabolic dental arcade, large molars & premolars with thick enamel, small incisors & canines, no diastema. 

Skull: "Dish-shaped" face, canine pillar, foramen magnum placed anteriorly, no sagittal crest on most specimens. 

Postcrania: Similar to A. afarensis. 

Tools: None. 

Habitat: Semiarid savanna.

Australopithecus robustus or Paranthropus robustus 

Sites: South African caves. Kromdraai, Swartkraans. 

Fossils: Many individuals, cranial, dental & postcranial remains. 

Dates: 1.8 - 1.6 Ma. 

Brain size: c. 550-600 cc. 

Body size: Dimorphic, females c. 30 kg; males c. 40 kg. 

Teeth: Parabolic dental arcade, very large molars & premolars with thick enamel, very small incisors & canines, no diastema, massive jaws, flat tooth wear. 

Skull: Low forehead, prominent sagittal crest in males, flat bony face, no canine pillar, large supraorbital torus in males, flaring zygomatic arch, foramen magnum placed anteriorly. 

Postcrania: Similar to other Australopithecines, bipedal. Fingers capable of fine manipulation necessary for tool making. 

Tools: Oldowan (but Homo present in same cave deposits). 

Habitat: Semiarid savanna, locally wooded conditions.

Australopithecus boisei or Paranthropus boisei 

Sites: East African Rift Valley. Olduvai, Tanzania; Koobi Fora & West Turkana, Kenya. 

Fossils: Many specimens, mostly cranial & dental. 

OH 5: Olduvai Gorge Bed I, adult male cranium ("Zinjanthropus") 

KNM-ER 406: Adult male cranium 

KNM-ER 732: Adult female cranium. 

Dates: 1.8 - 0.96 Ma. 

Brain size: Small c. 400-500 cc. 

Body size: Very dimorphic, maximum 70 kg; females c. 70% male body weight. 

Teeth: Parabolic dental arcade, extremely large molars & premolars with thick enamel, extremely small incisors & canines, no diastema, very massive jaws, flat tooth wear. 

Skull: Massive cranium, low forehead, very prominent sagittal & nuchal crests, flat bony face, large subraorbital torus, extremely flaring zygomatic arch, no canine pillar, heart-shaped foramen magnum, placed anteriorly. 

Postcrania: Similar to other Australopithecines, bipedal. 

Tools: Oldowan (but Homo present in same deposits). 

Habitat: Semiarid savanna, locally wooded conditions.

Australopithecus aethiopicus or Paranthropus aethiopicus 

Sites: East African Rift Valley. West Turkana, Kenya; Omo, Ethiopia. 

Fossils: A few relatively complete crania, teeth & jaws. 

KNM-WT 17000 ("Black skull") adult male cranium 

KNM-WT 17400 juvenile male partial cranium. 

Dates: 2.6-2.4 Ma. 

Body size: Similar to A. boisei, very dimorphic. 

Brain size: small, c. 400 cc. 

Teeth: Very large posterior teeth, small anterior teeth, massive jaws, third molar smaller than first and second molars, flat tooth wear, tooth rows converge at rear. 

Skull: Very prognathic, very flared zygomatics, very prominent compound sagittal & nuchal crests in male, flat cranial base, heart-shaped foramen magnum. 

Postcrania: None described. Tools: None. 

Habitat: Semiarid savanna, locally wooded conditions. 

Homo habilis 

Sites: East African Rift Valley. Olduvai, Tanzania; Koobi Fora, Kenya. 

Fossils: Numerous cranial, dental & postcranial specimens. 

OH 7: mandible, parietal fragments, hand bones. 

OH 8: Nearly complete foot. 

OH 62: Partial skeleton. 

KNM-ER 1805, KNM-ER 1813: Partial crania. 

Dates: 1.9 - 1.6 Ma. 

Brain size: Large, > 600 cc. 

Body size: 40 - 50 kg, probably dimorphic. 

Teeth: Parabolic dental arcade, large incisors & canines, no diastema, molars & premolars smaller than Australopithecus, molars & premolars narrow. 

Skull: Thin bones of cranial vault, high forehead, large braincase, no sagittal crest, flat bony face, small supraorbital torus,

foramen magnum placed anteriorly. 

Postcrania: Long forelimbs, hand with ape-like features, foot with adaptations for climbing. 

Tools: Oldowan. 

Habitat: Semiarid savanna, locally wooded conditions.

Homo rudolfensis 

Sites: East African Rift Valley. Koobi Fora, Kenya. 

Fossils: Cranial, dental & postcranial specimens. 

KNM-ER 1470: Nearly complete cranium. 

Date: c. 1.9 Ma. 

Brain size: Large, c. 750 cc. 

Body size: ? c. 50 kg, probably dimorphic. 

Teeth: Large incisors & canines, molars & premolars broad. 

Skull: No supraorbital torus, face orthognathic (not prognathic). 

Postcrania: Femur & foot like later Homo, no climbing adaptation. 

Tools: None associated with fossils, but possibly made Oldowan tools. 

Habitat: Semiarid savanna, locally wooded conditions.

Hominid Species

Introduction

The word "hominid" refers to members of the family of humans, Hominidae, which consists of all species on our side of the last common ancestor of humans and living apes. (Some scientists use a broader definition of Hominidae, which includes the great apes.) Hominids are included in the superfamily of all apes, the Hominoidea, the members of which are called hominoids. Although the hominid fossil record is far from complete, and the evidence is often fragmentary, there is enough to give a good outline of the evolutionary history of humans. 

The time of the split between humans and living apes used to be thought to have occurred 15 to 20 million years ago, or even up to 30 or 40 million years ago. Some apes occurring within that time period, such as Ramapithecus, used to be considered as hominids, and possible ancestors of humans. Later fossil finds indicated that Ramapithecus was more closely related to the orangutan, and new biochemical evidence indicated that the last common ancestor of hominids and apes occurred between 5 and 10 million years ago, and probably in the lower end of that range (Lewin 1987). Ramapithecus therefore is no longer considered a hominid. 

The field of science, which studies the human fossil record, is known as paleoanthropology. It is the intersection of the disciplines of paleontology (the study of ancient lifeforms) and anthropology (the study of humans). 

Hominid Species

The species here are listed roughly in order of appearance in the fossil record (note that this ordering is not meant to represent an evolutionary sequence), except that the robust australopithecines are kept together. Each name consists of a genus name (e.g. Australopithecus, Homo) which is always capitalized, and a species name (e.g. africanus, erectus) which is always in lower case. Within the text, genus names are often omitted for brevity. Each species has a type specimen, which was used to define it. 

Ardipithecus ramidus

This species is a recent discovery, announced in September 1994 (White et al. 1994; Wood 1994). It is the oldest known hominid species, dated at 4.4 million years. Most remains are skull fragments. Indirect evidence suggests that it was possibly bipedal, and that some individuals were about 122 cm (4'0") tall. The teeth are intermediate between those of earlier apes and A. afarensis, but one baby tooth is very primitive, resembling a chimpanzee tooth more than any other known hominid tooth. Other fossils found with ramidus indicate that it may have been a forest dweller. This may cause modification of current theories about why hominids became bipedal, which often link bipedalism with a move to a savanna environment. (White et al. have since discovered a skeleton which is 45% complete, but have not yet published on it.) 

Australopithecus anamensis

This species was only named in August 1995. The material consists of 9 fossils, mostly found in 1994, from Kanapoi in Kenya, and 12 fossils, mostly teeth found in 1988, from Allia Bay in Kenya (Leakey et al. 1995). Anamensis existed between 4.2 and 3.9 million years ago, and has a mixture of primitive features in the skull, and advanced features in the body. The teeth and jaws are very similar to those of older fossil apes. A partial tibia (the larger of the two lower leg bones) is strong evidence of bipedalism, and a lower humerus (the upper arm bone) is extremely humanlike. Note that although the skull and skeletal bones are thought to be from the same species, this is not confirmed. 

Australopithecus afarensis

A. afarensis existed between 3.9 and 3.0 million years ago. Afarensis had an apelike face with a low forehead, a bony ridge over the eyes, a flat nose, and no chin. They had protruding jaws with large back teeth. Cranial capacity varied from about 375 to 550 cc. The skull is similar to that of a chimpanzee, except for the more humanlike teeth. The canine teeth are much smaller than those of modern apes, but larger and more pointed than those of humans, and shape of the jaw is between the rectangular shape of apes and the parabolic shape of humans. However their pelvis and leg bones far more closely resemble those of modern man, and leave no doubt that they were bipedal (although adapted to walking rather than running (Leakey 1994)). Their bones show that they were physically very strong. Females were substantially smaller than males, a condition known as sexual dimorphism. Height varied between about 107 cm (3'6") and 152 cm (5'0"). The finger and toe bones are curved and proportionally longer than in humans, but the hands are similar to humans in most other details (Johanson and Edey 1981). Most scientists consider this evidence that afarensis was still partially adapted to climbing in trees, others consider it evolutionary baggage. 

Australopithecus africanus

A. africanus existed between 3 and 2 million years ago. It is similar to afarensis, and was also bipedal, but body size was slightly greater. Brain size may also have been slightly larger, ranging between 420 and 500 cc. This is a little larger than chimp brains (despite a similar body size), but still not advanced in the areas necessary for speech. The back teeth were a little bigger than in afarensis. Although the teeth and jaws of africanus are much larger than those of humans, they are far more similar to human teeth than to those of apes (Johanson and Edey 1981). The shape of the jaw is now fully parabolic, like that of humans, and the size of the canine teeth is further reduced compared to afarensis. 

Australopithecus afarensis and africanus are known as gracile australopithecines, because of their relatively lighter build, especially in the skull and teeth. (Gracile means "slender", and in paleoanthropology is used as an antonym to "robust".) Despite this, they were still more robust than modern humans. 

Australopithecus aethiopicus

A. aethiopicus existed between 2.6 and 2.3 million years ago. This species is known from one major specimen, the Black Skull discovered by Alan Walker, and a few other minor specimens, which may belong to the same species. It may be an ancestor of robustus and boisei, but it has a baffling mixture of primitive and advanced traits. The brain size is very small, at 410 cc, and parts of the skull, particularly the hind portions, are very primitive, most resembling afarensis. Other characteristics, like the massiveness of the face, jaws and single tooth found, and the largest sagittal crest in any known hominid, are more reminiscent of A. boisei (Leakey and Lewin 1992). (A sagittal crest is a bony ridge on top of the skull to which chewing muscles attach.) 

Australopithecus robustus

A. robustus had a body similar to that of africanus, but a larger and more robust skull and teeth. It existed between 2 and 1.5 million years ago. The massive face is flat or dished, with no forehead and large brow ridges. It has relatively small front teeth, but massive grinding teeth in a large lower jaw. Most specimens have sagittal crests. Its diet would have been mostly coarse, tough food that needed a lot of chewing. The average brain size is about 530 cc. Bones excavated with robustus skeletons indicate that they may have been used as digging tools. 

Australopithecus boisei (was Zinjanthropus boisei)

A. boisei existed between 2.1 and 1.1 million years ago. It was similar to robustus, but the face and cheek teeth were even more massive, some molars being up to 2 cm across. The brain size is very similar to robustus, about 530 cc. A few experts consider boisei and robustus to be variants of the same species. 

Australopithecus aethiopicus, robustus and boisei are known as robust australopithecines, because their skulls in particular are more heavily built. 

Homo habilis

H. habilis, "handy man", was so called because of evidence of tools found with its remains. Habilis existed between 2.4 and 1.5 million years ago. It is very similar to australopithecines in many ways. The face is still primitive, but it projects less than in A. africanus. The back teeth are smaller, but still considerably larger than in modern humans. The average brain size, at 650 cc, is considerably larger than in australopithecines. Brain size varies between 500 and 800 cc, overlapping the australopithecines at the low end and H. erectus at the high end. The brain shape is also more humanlike. The bulge of Broca's area, essential for speech, is visible in one habilis brain cast, and indicates it was possibly capable of rudimentary speech. Habilis is thought to have been about 127 cm (5'0") tall, and about 45 kg (100 lb) in weight, although females may have been smaller. 

Habilis has been a controversial species. Some scientists have not accepted it, believing that all habilis specimens should be assigned to either the australopithecines or Homo erectus. Many now believe that habilis combines specimens from at least two different Homo species. 

Homo erectus

H. erectus existed between 1.8 million and 300,000 years ago. Like habilis, the face has protruding jaws with large molars, no chin, thick brow ridges, and a long low skull, with a brain size varying between 750 and 1225 cc. Early erectus specimens average about 900 cc, while late ones have an average of about 1100 cc (Leakey 1994). Some Asian erectus skulls have a sagittal crest. The skeleton is more robust than those of modern humans, implying greater strength. Body proportions vary; the Turkana Boy is tall and slender, like modern humans from the same area, while the few limb bones found of Peking Man indicate a shorter, sturdier build. Study of the Turkana Boy skeleton indicates that erectus may have been more efficient at walking than modern humans, whose skeletons have had to adapt to allow for the birth of larger-brained infants (Willis 1989). Homo habilis and all the australopithecines are found only in Africa, but erectus was wide-ranging, and has been found in Africa, Asia, and Europe. There is evidence that erectus probably used fire, and their stone tools are more sophisticated than those of habilis. 

Homo sapiens (archaic)

Archaic forms of Homo sapiens first appear about 500,000 years ago. The term covers a diverse group of skulls, which have features of both Homo erectus and modern humans. The brain size is larger than erectus and smaller than most modern humans, averaging about 1200 cc, and the skull is more rounded than in erectus. The skeleton and teeth are usually less robust than erectus, but more robust than modern humans. Many still have large brow ridges and receding foreheads and chins. There is no clear dividing line between late erectus and archaic sapiens, and many fossils between 500,000 and 200,000 years ago are difficult to classify as one or the other. 

Homo sapiens neanderthalensis (was Homo neanderthalensis)

Neandertal man existed between 230,000 and 30,000 years ago. The average brain size is slightly larger than that of modern humans, about 1450 cc, but this is probably correlated with their greater bulk. The brain case however is longer and lower than that of modern humans, with a marked bulge at the back of the skull. Like erectus, they had a protruding jaw and receding forehead. The chin was usually weak. The midfacial area also protrudes, a feature that is not found in erectus or sapiens and may be an adaptation to cold. There are other minor anatomical differences from modern humans, the most unusual being some peculiarities of the shoulder blade, and of the pubic bone in the pelvis. Neandertals mostly lived in cold climates, and their body proportions are similar to those of modern cold-adapted peoples: short and solid, with short limbs. Men averaged about 168 cm (5'6") in height. Their bones are thick and heavy, and show signs of powerful muscle attachments. Neandertals would have been extraordinarily strong by modern standards, and their skeletons show that they endured brutally hard lives. A large number of tools and weapons have been found, more advanced than those of Homo erectus. Neandertals were formidable hunters, and are the first people known to have buried their dead, with the oldest known burial site being about 100,000 years old. They are found throughout Europe and the Middle East. Western European Neandertals usually have a more robust form, and are sometimes called "classic Neanderthals". Neanderthals found elsewhere tend to be less excessively robust. (Trinkaus and Shipman 1992; Trinkaus and Howells 1979; Gore 1996) 

Homo sapiens sapiens (modern)

Modern forms of Homo sapiens first appear about 120,000 years ago. Modern humans have an average brain size ofabout 1350 cc. The forehead rises sharply, eyebrow ridges are very small or more usually absent, the chin is prominent, and the skeleton is very gracile. About 40,000 years ago, with the appearance of the Cro-Magnon culture, tool kitsstarted becoming markedly more sophisticated, using a wider variety of raw materials such as bone and antler, and

containing new implements for making clothing, engraving and sculpting. Fine artwork, in the form of decorated tools, beads, ivory carvings of humans and animals, clay figurines, musical instruments, and spectacular cave paintings appeared over the next 20,000 years. (Leakey 1994) 

Even within the last 100,000 years, the long-term trends towards smaller molars and decreased robustness can be discerned. The face, jaw and teeth of Mesolithic humans (about 10,000 years ago) are about 10% more robust than ours. Upper Paleolithic humans (about 30,000 years ago) are about 20 to 30% more robust than the modern condition in Europe and Asia. These are considered modern humans, although they are sometimes termed "primitive". Interestingly,

some modern humans (aboriginal Australians) have tooth sizes more typical of archaic sapiens. The smallest tooth sizes are found in those areas where food-processing techniques have been used for the longest time. This is a probable example of natural selection, which has occurred within the last 10,000 years (Brace 1983). 

Timeline

This diagram shows roughly the times during which each hominid species lived. Ages are in millions of years, with each

character position representing 100,000 years. This resolution is a little coarse to accurately represent the most modern

species. 
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Species 



Type Specimen          Named By

Australopithecus ramidus

Ardipithecus ramidus 



ARA-VP 6/1           
White et al. 1994

Australopithecus anamensis 


KP 29281    

M. Leakey et al. 1995

Australopithecus afarensis 


LH 4           

Johanson et al. 1978

Homo antiquus 



AL 288-1                     Ferguson, 1984

Australopithecus bahrelghazali 

KT 12/H1                    Brunet et al. 1996

Australopithecus africanus  


Taung             

Dart 1925

Paraustralopithecus aethiopicus

Australopithecus aethiopicus 


Omo 18      

Arambourg & Coppens 1968

Paranthropus robustus

Australopithecus robustus 


TM 1517          
Broom 1938

Australopithecus walkeri 


KNM-WT 17000 
Ferguson 1989

Zinjanthropus boisei

Australopithecus boisei 


OH 5                   
L. Leakey 1959

Australopithecus crassidens 


SK 6            

Broom 1949

Homo antiquus praegens

Australopithecus praegens 


KNM-T1 13150 
Ferguson 1989

Homo habilis       



OH 7                           L. Leakey et al. 1964

Pithecanthropus rudolfensis

Homo rudolfensis 



KNM-ER 1470            Alexeev 1986

Homo microcranous  



KNM-ER 1813           Ferguson 1995

Homo ergaster    



KNM-ER 992             Groves & Mazak 1975

Pithecanthropus erectus

Homo erectus 




Trinil 2
                       Dubois 1894

Homo antecessor 



ATD6-5    

Arsuaga et al. 1997

Homo heidelbergensis 


Mauer 1 

Schoetensack 1908

Homo neanderthalensis 


Neandertal  

King 1864

Homo sapiens  






Linnaeus 1758

