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Boston Globe: How did the turtle get its shell?
Turtle embryology said to connect the evolutionary dots and reveal transitional turtle.
The origin of the turtle shell has long been a bone of contention among evolutionists. The latest fossil to make an appearance in this saga is the South African Eunotosaurus, which at a purported age of 260 million years is being billed as the transitional turtle connection to other reptiles.

Embryologically, the parts of a turtle shell form separately. The ribs become broader, flatter, and cross-sectionally T-shaped. The neural spines of the vertebrae broaden. Bony plates develop around the edge of the developing carapace. Finally, the parts fuse. Some evolutionists argue that turtle evolution must have followed this pattern. Others believe the shell evolved as external bony scales fused with internal ribs. The two most recent additions to the turtle evolution tale are claimed as evidence for the evolutionary pathway “predicted” by embryology. “It was very contentious,” says Tyler Lyson, lead author of “Evolutionary Origin on the Turtle Shell” published in Current Biology. “For the past 200 years, there’s been a lot of ink spilled on the question.”
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Though Eunotosaurus lacks a well-developed plastron and has incomplete fusion in the broad ribs comprising its carapace, it shares many features in common with the fully shelled fossil Proganochelys and with many modern turtles. Though evolutionists believe they have found a transitional form, what they have found is an extinct variety of turtle. Image: www.cell.com
Unlike other armored animals, a turtle’s protective covering consists of fused bones, not external scales. A turtle shell is a fusion of vertebrae, ribs, and pelvic bones. The carapace—the convex upper shell—is a fusion of broad flattened ribs and vertebrae with dermal bone. The shell is typically covered with scutes made of keratin, but because these scutes have a bony base in the dermis (the living part of the skin), they are also called osteoderms. The plastron is the flatter shell covering a turtle’s underbelly. Among living turtles, the leatherback marine turtle lacks a solid carapace, and even among turtles with hard shells, there are variations.

Until recently every known turtle fossil looked like today’s turtles, essentially unchanged for 200 million years (according to evolutionary reckoning). There is no anatomical structure similar to a turtle shell in other animals to help evolutionists guess at evolutionary relationships. A confusing array of anatomical, fossil, and genetic data has left turtles in a clade by themselves, without a clear-cut evolutionary ancestor.
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This sequence is from an animation prepared to show how shells could have gradually evolved in these four varieties of turtles. The Eunotosaurus lacks a plastron but has ribs and vertebrae typical of turtles. Odontochelys is thought to have been a marine turtle and has a well-developed plastron; the broad ribs of its carapace are unfused. Proganochelys has both plastron and carapace typical of most modern turtles. Chelydra is a modern snapping turtle. The number and shape of the broad flat trunk vertebrae and ribs, seen in all these fossils, suggests that all are turtles but does not demonstrate evolutionary transitions, only variation. Images: T. Lyson through www.popsci.com
Evolutionary paleontologists trying to piece together the puzzle of the turtle shell also debate whether the turtle evolved on land and then lost its hard shell to produce some marine turtles or, alternatively, made its evolutionary appearance in the water and crawled out onto land as the shell evolved. Proganochelys, with a heavy shell, short toes, and a spiked tail—dated 210 million years by evolutionists—appears to have been terrestrial. But the turtle’s evolutionary origin shifted to the sea in 2008 with the discovery of Odontochelys. Said to be 220 million years old, the toothed Odontochelys had a well-developed plastron but no fused carapace. Modern leatherback turtles also lack a fused carapace. Nevertheless, its discoverer argued that its broad ribs but lack of a solid carapace made Odontochelys a transitional turtle, “an ideal missing link for turtle evolution,” supporting the embryologic theory.

This approach to coming up with an origins story is of course just a version of the fallacious “ontogeny recapitulates phylogeny” mantra. The existence of animals, apparently fully functional ones, with various traits resembling an embryologic stage is no proof that embryologic development retraces an evolutionary pathway.

The latest fossil relevant to the turtle story is Eunotosaurus africanus. Dated 260 million years, Eunotosaurus now takes its place as the earliest known turtle. Lyson and colleagues report Eunotosaurus—like modern turtles, Proganochelys, and Odontochelys—had 9 elongated trunk vertebrae, 9 broad T-shaped ribs that were touching, and no evidence of intercostal muscles between them.1 Based on the fossilized marks of fibers that connect muscle to bone, the muscles that would have assisted its breathing appeared to have been located beneath these ribs,2as seen in modern turtles. Unlike modern turtles and Odontochelys, Eunotosaurus lacked broad protrusions from its vertebral bones. No fused plastron was evident.

Lyson considers the broad ribs to be the equivalent of a primitive carapace. In the absence of broad vertebral protrusions and external scales, he considers Eunotosaurus as a sort of proto-turtle at the base of an evolutionary path dictated by turtle embryology. “The first thing we see in a developing turtle embryo,” he says, “is the broadening of its ribs, followed by the broadening of its vertebrae, and finally by the acquisition of the osteoderms along the perimeter of the shell.”3 Lyson believes that Eunotosaurus and Odontochelys, because they conform somewhat to turtle embryologic stages, vindicate his version of the turtle evolutionary story.

“The turtle shell is a complex structure whose initial transformations started over 260 million years ago in the Permian period. The shell evolved over millions of years and was gradually modified into its present-day shape,”4 Lyson explains. “Eunotosaurus neatly fills an approximately 30-55-million year gap in the turtle fossil record. There are several anatomical and developmental features that indicate Eunotosaurus is an early representative of the turtle lineage; however, its morphology is intermediate between the specialised shell found in modern turtles and primitive features found in other vertebrates.”5 Lyson therefore believes “Eunotosaurus is a good transitional fossil which bridges the morphological gap between turtles and other reptiles.”4
Embryology reveals a continuous sequence of steps that successfully produce a fully developed organism. It is only natural that evolutionists trying to devise a story to construct a step-by-step evolutionary just-so-story for an animal’s origins look to embryology for guidance. Embryology, however, is observable; the evolution of complexity is not. And the epic difference is that the developing embryo already possesses the genetic blueprint for all the structural steps through which its body passes. A hypothetical evolutionary ancestor would not possess the information for the next step (or for the infinite number of next steps required in a random trial-and-error process), and there is no observable mechanism in biology to show how it could acquire the information for increasing complexity. Mutations lose genetic information; they do not add the complexity needed to even incrementally produce a more complex creature.

What these turtle fossils reveal is not a series of non-turtles evolving into turtles but just varieties of turtles.

The biblical account of origins fits observable biology. God created all “kinds” of animals about 6,000 years ago. Many creation scientists suspect the original creation included at least two kinds of turtles. Mutations, reshuffling of the genetic information in those turtles, natural selection, and other ordinary genetic processes explain the variations and even loss of some traits in their descendants. Loss of genetic information, not evolutionary gain, explains the biodiversity we see in turtles today and in the fossil record, where some extinct and some modern types of turtles were buried during the global Flood.

For more information:

· News to Note, December 6, 2008 (how the turtle got its shell—version 324)

· News to Note, March 28, 2009 (Darwin on the half-shell)

· Sea Turtles
· News to Note, July 23, 2011 (turtle puzzles)

And Don’t Miss . . .

· Last week, we learned a lot about microbial warfare. Did you know that viruses in our mucus may help us stay health? Bacteria that infect mosquitoes and traps based on smelly socks may help slow transmission of malaria, a disease that kills more than half a million people a year. We even explored the question of how such a devastating disease could develop in the world our good and loving God created. Then we covered the presumptuous decision by the U.S. Supreme Court to re-write the 6,000-year-old definition of marriage. What will this mean, and what’s coming next? Find out in Defining Marriage—Supreme Court v. Sovereign God. Be sure to check back daily next week to see how floppy feet aren’t just in cartoons and how biochemistry plays a special role in God’s design for aquatic mammals. And who knows what else will be in the News?

For more information: Get Answers


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.)

Footnotes

1. Rib fusion prevents turtles from using their ribs to facilitate breathing. Instead of intercostal muscles, they possess an internal muscular band to squeeze the lungs. Back
2. T. Lyson et al., “Evolutionary Origin on the Turtle Shell,” Current Biology (2013) dx.doi.org/ 10.1016/j.cub.2013.05.003 Back
3. www.popsci.com/science/article/2013-06/not-fable-heres-how-turtle-got-its-shell Back
4. www.bbc.co.uk/news/science-environment-22715018 Back (1) Back (2)
5. www.scienceworldreport.com/articles/7214/20130531/scientists-solve-mystery-behind-evolution-turtle-shell.htm Back
(下面中文使用谷歌翻译。需要修正和编辑。)
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波士顿环球报：乌龟是怎么得到它的外壳？
乌龟胚胎表示连接的进化点，揭示过渡龟。
进化论者中间鳖甲的起源长期以来一直是争论的焦点。最新化石出现在这个传奇的是，其中一名自称是2.6亿年的年龄被标榜为连接到其他爬行动物的过渡龟南非Eunotosaurus的。
胚胎发育，龟壳部分单独形成。肋骨变得更广阔，平坦，横截面为T形。椎骨神经棘拓宽。骨板发展围绕发展中国家甲壳边缘。最后，部分保险丝。一些进化论者认为，海龟进化必须遵循这个模式。其他人则认为壳演变为外部与内部肋骨骨质鳞片融合。最近的两个最龟的进化故事都声称作为证据的“预测”胚胎的进化途径。 “这是很有争议的，”Lyson的泰勒说，“龟壳”发表在“当代生物学”上的进化起源的主要作者。 “对于过去的200年中，有很多问题上的墨水洒。”
 ，虽然Eunotosaurus缺乏一个发达的腹甲，具有不完整的融合在广阔的肋骨，包括其甲壳，它的许多功能，共同带壳的化石Proganochelys的许多现代化的海龟。虽然进化论者相信，他们已经找到一种过渡形式，他们已经发现了什么，是一种已灭绝的各种龟。图片：www.cell.com

与其他装甲动物，龟的保护层由熔融的骨头，而不是外部尺度。乌龟的壳是融合椎骨，肋骨和骨盆。甲壳凸壳是融合了广泛的扁平化的肋骨和椎骨骨皮肤。外壳通常是覆盖着角质鳞甲，但因为这些鳞甲有真皮骨基地（生物部分的皮肤），他们也被称为osteoderms。腹甲平坦的外壳覆盖乌龟的软肋。在活海龟，棱皮龟海洋缺乏坚实的背甲，甚至在硬壳的海龟，也有变异。
直到最近，所有已知的龟化石看起来像今天的海龟，2亿年（根据进化推算）基本保持不变。有没有解剖结构类似龟壳在其他动物来帮助进化论者猜测进化关系。解剖，化石，和遗传数据的混淆阵列已经离开海龟在一个分支，自己没有旗帜鲜明的进化祖先。
 
 这个序列是从动画显示炮弹如何在这四个品种的海龟也逐渐演变。一个Eunotosaurus缺乏的腹甲，但具有典型的龟的肋骨和椎骨。 Odontochelys被认为一直是一个海龟有一个发达的腹甲;广大排骨其甲壳稠。 Proganochelys拥有最现代化的龟腹甲和背甲的典型。 Chelydra是一个现代化的鳄龟。宽阔平坦的行李箱椎骨和肋骨，所有这些化石中看到，数量和形状表明，所有的海龟，但并不能说明进化过渡，唯一的变化。图片：T. Lyson的通过www.popsci.com

进化古生物学家试图拼凑之谜鳖甲辩论是否乌龟土地上发展而来的，然后失去了它的硬壳产生一些海龟，或者，其进化出现在水中爬了出来，到土地作为外壳演变而来的。 ，重重的壳，脚趾短，和尖尾过时的2.1亿年进化论者Proganochelys似乎一直陆地。但龟的进化起源的发现在2008年到是2.2亿年岁Odontochelys.说转移到海，齿Odontochelys有一个发达的的腹甲，但没有融合甲壳。现代的棱皮龟的甲壳还缺乏一个融合。尽管如此，它的发现者认为，其广泛的肋骨，但缺乏一个坚实的甲壳使Odontochelys一个过渡性的龟，“一个理想缺失的环节龟进化”，支持胚胎学理论。
这种方法上来一个起源的故事当然只是一个版本谬误“个体发育重演系统发育”的口号。动物的存在，显然是全功能的，与各种性状类似胚胎阶段是胚​​胎发育没有证据证明回溯进化的途径。
最新的相关化石龟的故事是非洲种Eunotosaurus。日期2.6亿年，Eunotosaurus现在取代它的位置作为已知最早的海龟。 Lyson的和他的同事报告Eunotosaurus像现代海龟，Proganochelys，和Odontochelys 9拉长躯干椎骨，9广阔的T形肋触摸，并没有证据的之间的肋间肌.1
的基于纤维连接肌肉僵化的痕迹对骨骼，肌肉，协助呼吸似乎已经下方排骨，2
如见于现代海龟。与现代化的海龟和Odontochelys的，Eunotosaurus缺乏广阔从它的脊椎骨突起。无融合腹甲是显而易见的。
Lyson的，认为广大肋骨相当于一种原始的甲壳。在没有广泛的椎骨突起和外部尺度，他认为Eunotosaurus的作为一种原龟龟胚胎进化的路径决定的基础。 “我们看到在一个发展中的乌龟胚胎的第一件事，”他说，“是扩大其肋骨，随后扩大其椎骨，最后由壳沿周边收购osteoderms。”3 Lyson的认为Eunotosaurus和Odontochelys的，因为他们有点符合龟胚胎阶段，维护他的龟进化的故事版本。
“龟板是一个复杂的结构，其初始转换超过260万年前开始在二叠纪时期。外壳经过数百万年的进化，并逐渐修改成现今的形状，4 
Lyson的解释。“ “Eunotosaurus整齐填补约30-55亿年龟化石记录中的差距。有几个解剖和发育的特点表明Eunotosaurus是一个早期的代表的龟血统;然而，其形态是介于现代海龟和其他脊椎动物中发现的原始特征的专门化的shell。“5 Lyson的因此相信”Eunotosaurus是的一个良好的过渡化石桥梁形态龟和其他爬行动物之间的差距。“
胚胎学揭示了连续的步骤，成功地产生一个充分发展的有机体。这是很自然的试图制订一个故事，进化论者建设一步一步进化，动物的起源的故事看起来胚胎指导。胚胎，但是，可观察的演变的复杂性不是。史诗不同的是，胚胎发育的遗传蓝图已经拥有的所有结构性的措施，通过它的身体经过。一个假设的进化祖先不具备的，为下一步的信息（或随机试验和错误的过程中需要无限多的下一步骤），并没有可观察到的生物学机制来说明它可能获得的信息日益复杂。突变失去了遗传信息，他们不添加所需的复杂，甚至逐步产生一个更复杂的生物。
这些乌龟化石揭示了一系列的非演变成海龟只是品种的海龟海龟。
圣经的帐户适合观察的生物学起源。上帝创造了所有的动物的“种”约6000年前。许多创作科学家怀疑，独创包括至少两个龟种。突变，那些乌龟，自然选择，和其他普通的遗传过程中的遗传信息转换解释的变化和他们的后代甚至丧失某些性状。遗传信息，而不是进化收益亏损，说明海龟今天在化石记录中，其中一些已灭绝的一些现代类型的海龟被埋葬的全球性大洪水期间，我们看到的生物多样性。
欲了解更多信息，请访问：
新闻附注2008年12月6日（乌龟如何得到它的外壳324版）
新闻请注意，2009年3月28日上半壳（达尔文）
海龟
新闻请注意，7月23日，2011（龟拼图）
千万不要错过。 。 。
上周，我们学到了很多关于微生物的战争。你知道吗，在我们的粘液病毒，可以帮助我们保持健康吗？细菌感染蚊子和陷阱，臭袜子的基础上，可能会有助于减缓疟疾传播的疾病，死亡超过50万人一年。我们甚至探讨这样的一种毁灭性病害，可以在世界上发展我们的好和爱上帝创造的问题。然后我们讨论了放肆的美国最高法院决定重新写了6000岁的婚姻定义。这将意味着什么，接下来会发生什么？查找定义婚姻最高法院诉至高无上的神。务必每天检查下周如何软盘的脚不只是在漫画和生化神为水生哺乳动物的设计中起着特殊的作用。谁知道还有什么新闻呢？
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。如果你没赶上知道的所有最新新闻，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。）
脚注
1。肋骨融合防止海龟使用他们的肋骨，以方便呼吸。肋间肌，而是他们拥有一个内部的肌肉带挤压肺部。后面
2。 T. Lyson的等，“进化起源的龟壳上，”当代生物学“（Current Biology）（2013年）dx.doi.org / 10.1016/j.cub.2013.05.003的返回
3。 www.popsci.com/science/article/2013-06/not-fable-heres-how-turtle-got-its-shell返回
4。 www.bbc.co.uk/news/science-environment-22715018回（1）（2）
5。后面
