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Abstract: By reviewing and analyzing the literature on human morphological and lifestyle evolution in relation to 

human endurance running, by means of comparison, the authors carried out an in-depth analysis on the body struc-

tures, muscle structures and biomechanical characteristics of human beings and primate chimpanzees, and further 

interpreted the human endurance running hypothesis from the perspectives of the characteristics of the diet structure, 

hunting manner and foraging distance of primitive human beings. Human endurance running can be traced back to 

the entire process of human origination and evolution; the formation of human endurance running was an extremely 

complicated process of evolution, subject to the joint influence of various factors such as human heredity, biomuta-

tion and natural selection. The morphological foundation of endurance running was mainly embodied in the 

post-cranial characteristic, longer lower limbs, shorter toe phalangeal bones, higher and more elastic foot arch, nar-

rower hip joint and wider gluteus maximus, which were more suitable for running, gradually formed in the process 

of human evolution; endurance running lifestyle evolution was mainly embodied in the change of the human diet 

structure, the appearance of meat and meat as an important proportion of diet starting to increase, the appearance of 

the way of persistent endurance hunting, the increase of human foraging distance, etc. From the perspective of 

physical anthropology, the endurance running hypothesis has certain rationality, the phenomenon of the endurance 

running enthusiasm in modern society has the evolution root for its formation; in the process of human evolution, 
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the adaptive change of human’s own morphological structure is the intrinsic reason for the establishment of the en-

durance running hypothesis; human lifestyle evolution and human adaptation to environments are the extrinsic rea-

sons for the establishment of the endurance running hypothesis. 

Key words: physical anthropology endurance running hypothesis human evolution 

 



 
88 

 



 
89  

 



 
90 

 



 
91  

 



 
92 

 



 
93  

 

 

[1] WILLIAMS P T. Relationship of distance run per 
week to coronary heart disease risk factors in 8283 male 
runners. The National Runners' Health Study[J]. Arch 
Intern Med 1997 157(2) 191-198. 
[2] WILLIAMS P T. Walking and running produce simi-
lar reductions in cause-specific disease mortality in hy-
pertensives[J]. Hypertension 2013 62(3) 485-491. 
[3] KALAK N GERBER M KIROV R et al. Daily 
morning running for 3 weeks improved sleep and psy-
chological functioning in healthy adolescents compared 
with controls[J]. J Adolesc Health 2012 51(6) 615-622. 
[4] . 

(MOMS) [J]. 
2016 32(5) 1-7. 

[5] . [J]. 
2017 40(8) 34-39. 

[6] . [M]. 
2003. 
[7] . [M]. 
1993. 
[8] . [J]. 
2004 27(3) 289-293. 
[9] . [J]. 1999
16(1) 54-57. 
[10] . [J]. 

1985(3) 286-287. 
[11] THORPE S K  HOLDER R L  CROMPTON R H. 
Origin of human bipedalism as an adaptation for locomotion on 
flexible branches[J]. Science. 2007 316 (5829) 1328-1331. 
[12] WASHBURN S L. Tools and human evolution[J]. 
Scientific American. 1960 203(203) 63. 
[13] RODMAN P S. Foraging and social systems in Orangu-
tans and chimpanzees[G]//RODMAN P S CANT J G H. 
Adaptations for foraging in nonhuman primates Contributions 



 
94 

 

to an organismal biology of Prosimians Monkeys and Apes. 
New York Columbia University Press 1984. 
[14] CARRIER D R KAPOOR A K KIMURA T et al. The 
energetic paradox of human running and hominid evolu-
tion[J]. Current Anthropology 1984 25(4) 483-495. 
[15] BRAMBLE D M LIEBERMAN D E. Endurance 
running and the evolution of Homo[J]. Nature 2004
432(7015) 345-352. 
[16] . 

[J]. 
. 2004(3) 22-26. 

[17] . 
[J]. 2011 31(6) 87-97. 

[18] . [J]. 
2001 22(5) 5-6. 

[19] . 
[J]. 2009 16(12) 27-31. 

[20] . [J]. 
2001 37(6) 4-9. 

[21] BARTHOLOMEW G A  BIRDSELL J B. Ecology 
and the Protohominids[J]. American Anthropologist
1953 55(4) 481-498. 
[22] TAYLOR C R SCHMIDT-NIELSEN K RAAB J L. 
Scaling of energetic cost of running to body size in 
mammals[J]. Am J Physiol 1970 219(4) 1104-1107. 
[23] BALKE B SNOW C. Anthropological and physio-
logical observations on Tarahumara endurance runners[J]. 
Am J Phys Anthropol 1965 23(3) 293-301. 
[24] GROOM D. Cardiovascular observations on Tarahu-
mara Indian runners-the modern Spartans[J]. Am Heart 
J 1971 81(3) 304-314. 
[25] DEVINE J. The versatility of human locomotion[J]. 
American Anthropologist 1985 87(3) 550-570. 
[26] SINCLAIR A R LEAKEY M D NORTON- 
GRIFFITHS M. Migration and hominid bipedalism[J]. 
Nature 1986 324(6095) 307-308. 
[27] RODMAN P S MCHENRY H M. Bioenergetics 
and the origin of hominid bipedalism[J]. Am J Phys An-
thropol 1980 52(1) 103-106. 
[28] HUNT K D. Mechanical implications of chimpan-
zee positional behavior[J]. Am J Phys Anthropol 1991
86(4) 521-536. 
[29] ISBELL L A PRUETZ J D LEWIS M et al. 
Locomotor activity differences between sympatric patas 
monkeys (Erythrocebus patas) and vervet monkeys 

(Cercopithecus aethiops)  Implications for the evolution 
of long hindlimb length in Homo[J]. Am J Phys Anthro-
pol 1998 105(2) 199-207. 
[30] ROSE M D. A hominine hip bone KNM-ER 3228
from East Lake Turkana Kenya[J]. Am J Phys Anthro-
pol 1984 63(4) 371-378. 
[31] JOHANSON D C WHITE T D. A systematic as-
sessment of early African hominids[J]. Science 1979
203(4378) 321-330. 
[32] LIEBERMAN D E RAICHLEN D A PONTZER 
H et al. The human gluteus maximus and its role in 
running[J]. J Exp Biol 2006 209(Pt 11) 2143-2155. 
[33] ALEMSEGED Z SPOOR F KIMBEL W H et al. 
A juvenile early hominin skeleton from Dikika
Ethiopia[J]. Nature 2006 443(7109) 296-301. 
[34] JONES S MARTIN R D PILBEAM D R. The 
Cambridge encyclopedia of human evolution[M]. Cam-
bridge [England]; New York NY USA Cambridge 
University Press 1992. 
[35] HOLOWKA N B O'NEILL M C THOMPSON N 
E et al. Chimpanzee and human midfoot motion during 
bipedal walking and the evolution of the longitudinal 
arch of the foot[J]. J Hum Evol 2017 104 23-31. 
[36] HOLOWKA N B LIEBERMAN D E. Rethinking 
the evolution of the human foot Insights from experi-
mental research[J]. J Exp Biol 2018 221(Pt 17). 
[37] RAICHLEN D A ARMSTRONG H LIEBERMAN D 
E. Calcaneus length determines running economy  Implica-
tions for endurance running performance in modern humans 
and Neandertals[J]. J Hum Evol 2011 60(3) 299-308. 
[38] STERN J J SUSMAN R L. The locomotor anatomy 
of Australopithecus afarensis[J]. Am J Phys Anthropol
1983 60(3) 279-317. 
[39] GRUSS L T SCHMITT D. The evolution of the 
human pelvis Changing adaptations to bipedalism
obstetrics and thermoregulation[J]. Philos Trans R Soc 
Lond B Biol Sci 2015 370(1663) 20140063. 
[40] RICHMOND B G JUNGERS W L. Orrorin tugenensis 
femoral morphology and the evolution of hominin bipedal-
ism[J]. Science 2008 319(5870) 1662-1665. 
[41] PONTZER H ROLIAN C RIGHTMIRE G P et 
al. Locomotor anatomy and biomechanics of the Dmanisi 
hominins[J]. J Hum Evol 2010 58(6) 492-504. 
[42] SOCKOL M D RAICHLEN D A PONTZER H. 
Chimpanzee locomotor energetics and the origin of hu-



 
95  

 

man bipedalism[J]. Proc Natl Acad Sci U S A 2007
104(30) 12265-12269. 
[43] RYAN T M CARLSON K J GORDON A D et al. 
Human-like hip joint loading in Australopithecus africanus and 
Paranthropus robustus[J]. J Hum Evol 2018 121 12-24. 
[44] JUNGERS W L. Lucy's limbs Skeletal allometry 
and locomotion in Australopithecus afarensis[J]. Nature
1982 297(5868) 676-678. 
[45] STEUDEL K BEATTIE J. Does limb length predict 
the relative energetic cost of locomotion in mammals?[J]. 
J. Zool. (Lond.) 1995 235(3) 501-514. 
[46] STEUDEL-NUMBERS K L TILKENS M J. The 
effect of lower limb length on the energetic cost of lo-
comotion Implications for fossil hominins[J]. J Hum 
Evol. 2004 47(1-2) 95-109. 
[47] KRAMER P A. Modelling the locomotor energetics of 
extinct hominids[J]. J Exp Biol 1999 202(Pt 20) 2807-2818. 
[48] KRAMER P A ECK G G. Locomotor energetics 
and leg length in hominid bipedality[J]. J Hum Evol
2000 38(5) 651-666. 
[49] . 

[J]. 
. 2013(11) 2032-2039. 

[50] CERLING T E WYNN J G ANDANJE S A et al. 
Woody cover and hominin environments in the past 6 
million years[J]. Nature 2011 476(7358) 51-56. 
[51] LORDKIPANIDZE D JASHASHVILI T VEKUA 
A et al. Postcranial evidence from early Homo from 
Dmanisi Georgia[J]. Nature 2007 449(7160) 305-310. 
[52] ISAAC G. The food-sharing behavior of protohu-
man hominids[J]. Sci Am 1978 238(4) 90-108. 
[53] LIEBERMAN D E BRAMBLE D M. The evolu-
tion of marathon running Capabilities in humans[J]. 
Sports Med 2007 37(4-5) 288-290. 

[54] LIEBERMAN D E. Human locomotion and heat 
loss An evolutionary perspective[J]. Compr Physiol
2015 5(1) 99-117. 
[55] CARBONE C COWLISHAW G ISAAC N J et 
al. How far do animals go? Determinants of day range in 
mammals[J]. Am Nat 2005 165(2) 290-297. 
[56] CERLING T E HARRIS J M MACFADDEN B J
et al. Global vegetation change through the Miocene/ 
Pliocene boundary[J]. Nature 1997 389(6647) 153-158. 
[57] CERLING T E EHLERINGER J R HARRIS J M. 
Carbon dioxide starvation the development of C4 ecosys-
tems and mammalian evolution[J]. Philos Trans R Soc Lond 
B Biol Sci 1998 353(1365) 159-170 170-171. 
[58] PONTZER H WRANGHAM R W. Ontogeny of 
ranging in wild chimpanzees[J]. International Journal of 
Primatology 2006 27(1) 295. 
[59] PONTZER H RAICHLEN D A RODMAN P S. 
Bipedal and quadrupedal locomotion in chimpanzees[J]. 
J Hum Evol 2014 66 64-82. 
[60] ISBELL L A YOUNG T P. The evolution of bi-
pedalism in hominids and reduced group size in chim-
panzees Alternative responses to decreasing resource 
availability[J]. J Hum Evol 1996 30(5) 389-397. 
[61] WHITE T D ASFAW B BEYENE Y et al. 
Ardipithecus ramidus and the paleobiology of early 
hominids[J]. Science 2009 326(5949) 75-86. 
[62] PONTZER H BROWN M H RAICHLEN D A et al. 
Metabolic acceleration and the evolution of human brain size 
and life history[J]. Nature 2016 533(7603) 390-392. 
[63] LIEBENBERG L. The relevance of persistence 
hunting to human evolution[J]. J Hum Evol 2008  
55(6) 1156-1159. 
[64] PETER A. Why running is not for people[J]. BMJ
2003 327(7429) 1476. 

 
 
 
 
                          


