Flexi-feet: Did Some Humans Fail to Leave Them in the Trees?
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1 in 13 people have bendy chimp-like feet and A New Feet in Primate Research
Flexible feet supposedly link humans with ape-like ancestors.
Barefoot Boston Museum visitors reportedly reveal that some humans are not so far removed from ape-like ancestors as previously thought. While no humans have opposable big toes like apes, Jeremy DeSilva and Simone Gill report in the American Journal of Physical Anthropology that eight percent of 398 adult visitors who walked across a 20-foot long mechanized gait carpet made a footprint reminiscent of their ape-like forebears.
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Ape feet (right) are suited for the arboreal lifestyle. Human feet (left) are well designed for walking upright on two legs. Image: DeSilva, The Upright Ape: Bipedalism and Human Origins, 
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An ape’s foot dorsiflexes at the midfoot as it rocks forward. Marked with triangle, this is a midtarsal break. Images: diagram—Elftman and Manter (1935); bonobo video—D’Aouˆt et al. (2002); reproduced in J. DeSilva, “Revisiting the ‘Midtarsal Break,’” American Journal of Physical Anthropology 141 (2010):245–258, doi: 10.1002/ajpa.21140
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As the human foot rocks forward, its fulcrum shifts from the heel to the ball of the foot. It is commonly held that the human midfoot remains rigid and, like this foot, does not have a midtarsal break. Images: diagram—Elftman and Manter (1935); video—DeSilva; reproduced in J. DeSilva, “Revisiting the ‘Midtarsal Break,’” American Journal of Physical Anthropology 141 (2010):245–258, doi: 10.1002/ajpa.21140. The human foot has a dynamic design that adjusts continually during each part of a step. With the heel-strike, subtle shifts in the relative positions of bones in the foot-ankle complex unlock their rigid arrangement. The slightly loosened bones are able to slide into optimal positions to remain stable as the foot adjusts to bear the body’s weight despite uneven surfaces and continually changing force vectors. After midstance, the bones shift back into the more rigid arrangement, creating a lever to propel the body forward using the ball of the foot as a fulcrum.

Plantar pressure sensors showed that some people place much heavier pressure on the outside of the sole and then hyperpronate the foot inward as they roll it forward. DeSilva and Gill surmised from video analysis that these 32 hyperpronators also had more flexibility in the middle part of their feet than normal for humans. They call the resulting bend a midtarsal break and believe it reflects common ancestry with apes.

“It was shocking. I mean, 80 years of research has argued that humans don't do this,” DeSilva said.  However, two podiatrists commenting on the study report they’ve seen the midtarsal break but don’t call it by that name. Both orthopedic and anthropological literature reveals “considerable variation in human midfoot mobility.”1
All apes have a midtarsal break. “The absence of a midtarsal break has long been regarded as a derived feature of the human foot,”1 the authors write. By “derived feature,” they are stating their presupposition that midfoot rigidity evolved from a more mobile ape-like ancestral foot. “Humans possess a rigid midfoot that acts as an efficient lever during the propulsive phase of bipedal gait,” they explain. “Non-human primates, in contrast, have a more mobile midfoot that is adaptive for tree climbing.”1
As we have discussed previously, the human foot is well designed for walking upright. Our common Designer provided both apes and humans with a 26-boned foot. However, differences in the shapes and proportions of those bones, the ways connective tissues link them, and the interactions they have with the legs and pelvis are optimized for their respective modes of locomotion. While an ape’s foot is flexible in the middle and therefore well-suited for molding itself to tree branches, the human foot’s sturdy arches helps stabilize it as it stiffens during the last portion of each bipedal step.

The human foot’s dynamic design allows it to change characteristics at each moment of every step. Striking the heel on the ground while the lower leg and hip rotate inward prompts the subtalar joint (the joint between the uppermost ankle bone and the heel bone) to evert slightly. This loosens foot and ankle bones, allowing them to adjust to uneven surfaces and absorb impact. As the foot rocks forward, the entire lower limb reverses the direction of its rotation causing the subtalar joint to then rotate inwardly. This begins locking the bones of the foot into a more rigid arrangement. The ligaments, tendons, and tough plantar fascia that support the foot’s arch all contribute to this developing rigidity, providing stability as the foot propels the body forward.2
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This person had the most pronounced midtarsal break in DeSilva’s study, with 20 degrees of dorsiflexion. Plantar pressure imaging shows that he placed a lot of pressure on the lateral part of the foot (indicated by the arrow) as he walked. Apes also have this sort of plantar pressure profile. Images: J. DeSilva and S. Gill, “Brief communication: A midtarsal (midfoot) break in the human foot,” American Journal of Physical Anthropology (17 May 2013), doi: 10.1002/ajpa.22287

DeSilva says that placing extra weight laterally before rolling the foot medially allows the supporting structures in the foot to relax. Flexi-footed people tended to be flat-footed or at least to have fairly low arches. They presumably therefore had some laxity in the ligaments that maintain the arches. DeSilva and Gill collected no anatomical data to explain their findings, but they do relate the flat-footedness of their subjects to standard ape anatomy, writing, “Apes lack both the long plantar ligament and a robust plantar aponeurosis that help stabilize the plantar aspect of the foot in humans.”1
DeSilva also associates elevated lateral midfoot pressure and midfoot mobility with australopithecine locomotion. He maintains that australopithecines experimented with various sorts of bipedal locomotion, the “best” evidence for australopithecine bipedality being the Laetoli footprints. (As discussed elsewhere3 the Laetoli prints regularly attributed to an australopithecine ape are consistent with ordinary human footprints.) DeSilva writes, “The data reported in this current study indicate that midfoot mobility in Au. sediba could have been caused by flatfootedness and/or excessive pronation, the latter of which is consistent with the postcranial fossils from Malapa cave.”1 However, DeSilva does not believe sediba walked like humans, ascribing to it a curiously strained version of bipedalism. He believes it swung its extended leg, with foot inverted, forward and then severely hyperpronated as it planted the foot and pushed off.4
In reality, the more sediba fossils are studied, the clearer it becomes that the extinct creature was suited for life as an ape. Humans are, on the other hand, designed for bipedal locomotion. Links between extinct apes like sediba and humans are evolutionary speculation.

The authors have no data on the functional impact of the midtarsal break on human gait. Nevertheless, DeSilva thinks flexible feet decrease walking efficiency. Since this would present an evolutionary disadvantage, he believes flexible feet disappeared from human history and then reappeared. University of Liverpool researcher Robin Huw Crompton, who also researches biomechanics and the presumed evolution of the foot, disagrees. Crompton believes most people’s feet can flex this way if necessary. He says midfoot flexion stabilizes the foot and is “important during a sudden change of speed.”

So which one of these researchers is correct? In terms of flexi-foot prevalence, we don’t yet know. More research is needed to determine the actual prevalence and functional significance of a more flexible midfoot. For that matter, even the specific anatomical subtleties that allow this degree of flexion have yet to be determined.

But in terms of the origin of the flexi-foot, neither researcher is correct. Both Crompton and DeSilva are limited by their presupposition that bipedal humans evolved from ape-like ancestors. In the first place, a higher degree of mobility in the midfoot does not mean the “flexi-foot” is an “ape-foot.” It is just a human foot that has a bit more “give” in a place where joints of limited mobility already exist. A similar example is seen in the discovery that tribesmen who spend their formative years walking up the trunks of trees develop greater-than-normal ankle mobility. In fact, human gait—whether influenced by anatomy, habit, deformity, or the wearing of shoes—is so individual that plantar pressure imaging can identify a person with up to 99.6% accuracy.5Human feet with obvious midtarsal breaks are variations of human feet, not proof that humans evolved from apes. Many features of human anatomy vary, but those variations do not demonstrate the individuals possessing them are evolutionary throwbacks.

God created human beings on the same day as land animals, about 6,000 years ago. Our common Designer used many common designs. Those similar designs have differences suitable, for instance, for the differing modes of locomotion used by humans and apes. Similar designs do not demonstrate that humans evolved from ape-like ancestors but simply illustrate the wisdom of our Creator.
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Remember, if you see a news story that might merit some attention, let us know about it! (Note: if the story originates from the Associated Press, FOX News, MSNBC, the New York Times, or another major national media outlet, we will most likely have already heard about it.) And thanks to all of our readers who have submitted great news tips to us. If you didn’t catch all the latest News to Know, why not take a look to see what you’ve missed?

(Please note that links will take you directly to the source. Answers in Genesis is not responsible for content on the websites to which we refer. For more information, please see our Privacy Policy.)
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(下面中文使用谷歌翻译。需要修正和编辑。)
灵活的脚：做了一些人类无法离开他们在树上？
新闻知道
由伊丽莎白·米切尔博士
2013年7月1日
门外汉
•脚设计
•人类的身体
•人类的进化
•人类的独特性
•知道新闻
1 /

13人有柔韧黑猩猩般的脚和灵长类动物研究中的一个新的脚
灵活的脚步，据说人类与猿的祖先联系起来。
据报道显示，一些人类至今没有从猿状祖先以前认为赤脚波士顿美术馆的游客。虽然没有人有对抗性的大脚趾像猿，杰里米DeSilva酒店和西蒙娜·吉尔报告美国体质人类学杂志中，有百分之八的398名成年游客走过一个20英尺长的机械化步态地毯一个脚印让人联想到他们的猿一样的祖先。
 猿英尺（右）适合树栖生活方式。人类英尺（左）精心设计的两条腿直立行走。图片：DeSilva酒店，直立猿：两足动物和人类的起源，YouTube的
 猿的脚的足弓背闊肌彎曲它的岩石前进。标有三角形，这是一个中間跗的突破。图片：图Elftman Manter（1935年），倭黑猩猩视频D'Aout等。 （2002）;转载J. DeSilva酒店，“重温”Midtarsa​​l断裂，“美国体质人类学杂志141（2010）:245-258 DOI：10.1002/ajpa.21140

 由于人的脚向前岩石，它的支点转移的脚从脚跟到球。人们普遍认为，人类的足弓保持刚性，这样脚，没有一个中間跗休息。图片：的图Elftman Manter（1935年）;视频DeSilva酒店转载于J. DeSilva酒店“，重温”Midtarsa​​l断裂，“美国体质人类学杂志141（2010）:245-258 DOI：10.1002/ajpa。 21140。人类的脚有一个充满活力的设计，不断调整过程中每一个步骤的一部分。随着鞋跟罢工，微妙变化的相对位置的骨头脚踝复杂的解锁其刚性的安排。微微松了松筋骨是能够滑入最佳位置，保持稳定的脚不平整表面和不断变化的力矢量承担身体的重量，尽管调整。站立中期后，骨头转移到更严格的安排，建立杠杆，推动身体前进，利用球的脚作为一个支点。
足底压力传感器表明，有些人放置在外面的唯一的重得多的压力，然后向内超級俯脚，因为他们前滚。 DeSilva酒店的和吉尔推测的视频分析，这32 超級俯也有更多的灵活性，他们的脚的中间部分比正常的人类。他们调用产生的弯曲一个中間跗骨突破，认为它反映了与猿共同的祖先。
“这是令人震惊的。我的意思是，80多年的研究认为，人类不这样做，“DeSilva酒店说。然而，两足病诊疗师评论的研究报告说，他们已经看到了中間跗骨突破，但它不叫这个名字。骨科和人类学文献揭示“人类足弓的流动性相当大的变化。”
所有猿有中間跗骨的休息。 ：“缺乏一个中間跗骨休息长期以来被视为人体足部派生功能，”1作者写道。 “派生功能，”他们说明他们的前提，更多的移动猿状祖先的脚足弓刚性演变。 “人类具有刚性的足弓作为一种有效的杠杆作用，在推进阶段，双足步态，他们解释说。” “非人类的灵长类动物，与此相反，有更多的移动足弓自适应爬树。”
正如我们已经讨论过的，人类的脚是精心设计，直立行走。我们的共同设计者提供了猿和人类的26去骨脚的。然而，这些骨骼的形状和比例的差异，方式结缔组织连结他们，和他们有腿部和骨盆的相互作用为各自的运动方式进行了优化。虽然猿的脚是灵活的在中间，因此适合成型本身树枝，人脚的坚固拱门有助于稳定它，因为它变硬在每个双足步骤的最后一部分。
人体足部的动态设计使得它能够在每一时刻的每一步变化特征。碰撞。鞋跟在地面上，而下部小腿和臀部向内旋转提示（最上面的脚踝骨和脚后跟骨之间的接头）距下关节轻微外翻。松开脚和踝关节的骨头，让他们调整到不平整表面和吸收冲击。由于脚向前岩石，整个下肢造成距下关节内，然后旋转，其旋转方向相反。这开始锁脚的骨头更严格的安排。韧带，肌腱和艰难的足底筋膜支持脚的弓都有助于发展的刚性，稳定的脚推动了身体向前.2

 此人有最明显中間跗骨的休息DeSilva酒店的研究，背伸20度。足底压力成像显示，他放置了一个很大的压力，外侧脚的一部分（箭头所示），当他走。类人猿也有这样的足底压力分布。图片：J. DeSilva酒店·吉尔，“简通讯：中間跗骨的（足弓）突破人类的脚，”美国体质人类学杂志（2013年5月17日），DOI：10.1002/ajpa.22287

DeSilva酒店说，前横向滚动的脚内侧放置额外的重量让脚支撑结构，以放松。灵活足的人往往是措手不及，或至少有相当低的拱门。因此，他们推测有一些松弛的韧带，保持拱门。 DeSilva酒店和吉尔收集没有解剖的数据来解释他们的发现，但他们做标准猿解剖他们的臣民与平面扁平足，写作，“人猿既缺少跖长韧带和跖腱膜强劲，有助稳定跖方面在人类的脚。“
DeSilva酒店也升高横向足弓压力和足弓流动与南方古猿的运动。他认为，南方古猿尝试用各种各样的双足运动，“最好的”利特里脚印南方古猿雙足的证据。 （讨论其他地方3定期归因于南方古猿猿利特里打印与普通人类的足迹一致。）DeSilva酒店写道，“在当前的研究中报告的数据表明，足弓流动在 Au sediba 可能已造成扁平足和/或过度内旋，其中后者是一致的马拉帕洞穴化石颅后。“[1]然而，DeSilva酒店不相信sediba像人类一样行走，赋予它一个奇怪的两足行走的版本紧张。他认为脚倒置，扭亏为盈扩展右腿，向前，然后狠狠超旋前种植的脚推隔斷.4的
在现实中，更多的sediba化石进行了研究，它变得更清晰灭绝的生物适合猿生活。人类，另一方面，专为两足动物运动。 sediba等已经灭绝的类人猿和人类之间的联系是进化的猜测。
没有数据功能影响人体步态的中間跗骨突破。然而，DeSilva酒店认为，灵活的双脚步行效率降低。因为这将呈现一个渐进的缺点，他认为，灵活的脚步从人类历史上消失，然后再次出现。利物浦研究员罗宾·休康普顿，谁也研究生物力学和推测进化的脚，大学不同意。克朗普顿认为，大多数人的脚可以弯曲这样，如果必要的。他说，足弓屈曲稳定的脚和速度的突然变化期间。
这些研究人员那么，哪一个是正确的？灵活脚患病，我们还不知道。需要更多的研究，以确定实际的患病率和更灵活的足弓的功能意义。对于这个问题，甚至特定的解剖细微之处，让这屈度还有待确定。
但在灵活脚的起源，无论是研究者是正确的。康普顿和DeSilva酒店都有限的前提双足人类从猿状祖先进化。摆在首位，足弓程度较高的流动性并不意味着“弹性脚”是“猿脚。”这仅仅是一个人的脚，有位更“给”的地方接头有限的流动性已经存在。一个类似的例子是发现族人树干走了，谁花自己的成长期，发展大于正常踝关节移动。其实，人的步态是否受解剖，习惯，畸形，或穿着鞋子是人脚的变化，个人认为足底压力成像可以识别一个人，高达99.6％的準確性.5人的脚明显的中間跗骨减免，不能证明人类从猿进化而来。人体解剖学的许多功能都不尽相同，但这些变化并没有表现出个人拥有它们是进化返祖。
上帝创造了人类对陆生动物的同一天，大约6000年前。我们的共同设计师使用了很多常见的设计。那些类似的设计有差异适用的，例如，对于所使用的人类和类人猿的运动模式不同。类似的设计并不表明人类从猿进化祖先一样，但只是说明我们的造物主的智慧。
欲了解更多信息，请访问：
新闻请注意，2013年1月19日（露西的跌宕起伏）
Sediba一个小花招
新闻附注3月2日，2013（机身设计）
新闻请注意，4月20日，2013（Sediba的影子）
露西，肘行走“可憎”？
反馈：“寻找历史亚当”和群体基因组学
欲了解更多信息：获取答案
________________________________________

请记住，如果你看到一些值得关注的新闻故事，让我们知道！ （注：如果故事来源于美联社，福克斯新闻，MSNBC，纽约时报，或其他主要国家媒体，我们将最有可能已经听说过它。）感谢所有我们的读者已提交伟大的新闻线索给我们。如果你没赶上所有最新的新闻知道，为什么不来看看，看到你已经错过了什么？
（请注意，该链接将直接带您到源。答案在创世纪是我们的网站上的内容不承担任何责任。如需更多信息，请查看我们的隐私政策。）
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