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Natural selection: Hominids
Natural selection is a process through which populations of living creatures evolve and adapt. There is inherent variability in populations, which means that no two members of a group are exactly alike. People can differ in their ability to adapt to their surroundings because of this variation. Survival and reproduction are more likely for individuals with adaptive features (traits that offer them an advantage). These qualities are then passed on to their offspring by these individuals. These beneficial characteristics spread through the population as time goes on. Favorable characteristics are passed down through the generations as a result of natural selection (Tkadlec et al. 2021). 
Researchers have unearthed the remains of more than 500 prehistoric humanoids. Although early hominids differed greatly in terms of anatomy, they nevertheless shared several significant characteristics. Most of them were probably just as good at bipedal walking 3 million years ago as we are now. The bones of their pelvis, or hip area, were shortened from top to bottom and fashioned like a bowl, unlike those of apes. As a result, the pelvis was better equipped to sustain weight when standing or bipedally moving. Appropriate for quadrupedal movement, the ape pelvis is longer than the human pelvis. The leg and foot bones of early hominids were likewise very similar to our own. It's possible that early hominids were bipedal, based on this (Faurby et al. 2020).
There is a possibility that bipedal walking was developed as a result of living in a habitat with a mix of woodland and grassland. Bipedalism may have been chosen because it allowed for better long-distance vision when traversing tall grassy areas. Having the ability to scavenge for food and keep an eye out for predators in open areas would have been a major help. When the sun is at its hottest, a more upright posture may help to release excess body heat and limit heat absorption since less skin is exposed to ultraviolet radiation. Because of their longer strides, bipedal animals can walk longer distances because they require less energy. This could come in handy while searching for food in large areas (Harper, Ruff, & Sylvester, 2021). It's important that the legs of bipedal animals can hold at least 2.5 times their body weight while sprinting. Early humans' legs got longer and stronger than their arms over many generations. Their feet became larger and acquired arches to better support their bodies as they grew taller and heavier. When it came to transporting and manipulating tools and food, their hands grew more proficient. It was also more comfortable to cradle babies and provide for their basic requirements because of it. It became increasingly difficult to climb and traverse the treetops as a result of these adaptations to bipedal locomotion on the ground. However, they had several other benefits in terms of natural selection.
There are no arches on the bottoms of the feet of chimpanzees, gorillas, or any other ape. They also have divergent big toes, like human thumbs, from their other toes. Humans have a common skeleton below the neck with the late australopithecines, but their skulls differ markedly from ours in numerous important ways. Faurby et al. (2020) state that the adult brains were about a third of the size of ours today. As a result, the braincase was wider than the widest section of the early hominids' skulls. Temples are frequently located in this area for modern humans. The faces of early human ancestors were larger than their braincases. Teeth with strong enamel and somewhat large molars were a common feature. Their back teeth were large in comparison. They had big, powerful jaws and large jaw sizes. They can be detected by zygomatic arches that flare outward. Two major jaw muscles travel through these structures and a sagittal crest, which is a bone structure that serves as an attachment for mouth muscles in robust species (paranthropoids). Smaller jaw muscles in modern humans attach to the temple region of the skull. Early hominin faces were concave or dish-shaped from the side because of their small brain cases and large teeth and jaws, which protruded from the bottom. Our jaws and teeth, on the other hand, are small and virtually vertical in comparison.
Australopithecus anamensis species may have been one of the first australopithecines. East Africa was home to this genus 4.2-3.9 million years ago. Ardipithecus ramidus, which lived about 4.4 million years ago, or an even older ape/hominin transitional species at the beginning of the Pliocene Epoch may have been the ancestor of this species. Even though Anamensis was a bipedal creature, it is possible that it was an excellent tree climber. It appears to have been bipedal based on the morphology of the arm and leg bones. When compared to later australopithecines and humans, the canine teeth are somewhat large. Instead of the human parabolic dental arch (like the McDonald's golden arches sign), teeth in the jaw appear to be aligned in a more rectangular fashion suggestive of apes. There have been discoveries of Anamensis fossils in woods around lakes. Fruits and nuts predominate in their diet, which appears to be predominately vegetarian (Harper, Ruff, & Sylvester, 2021).
In East Africa, Australopithecus afarensis lived between 3.7 and 4.0 million years ago. Their skeletons resembled those of previous ape species. However, their legs were shorter than australopithecines and humans in comparison. According to Thompson et al. (2019) the fingers of Afarensis resembled those of a chimpanzee because they were long and thin. They were thought to have been less efficient bipeds and better tree climbers than the later australopithecines because of their physical features, according to previous research. The canine teeth of Afarensis resembled those of an ape in size and shape. Unlike in chimpanzees, their teeth did not extend far beyond the rest of their mouth, but they were still noticeable. Small sagittal crests were present on a few of the male afarensis.
Some scientists have dubbed the early hominids known as Australopithecus gentilis (meaning "gracefully thin"), which is short for Australopithecus australis. In comparison to the more muscular, robust animals (paranthropoids) that evolved later, most of them were small, slender, and delicately boned. Because the physical appearance of the two groups of species sometimes overlaps, this isn't always a reliable descriptive difference (Thompson et al. 2019). After that, some of the smaller graciles grew larger than some of the larger ones. There are a few features in their brains that clearly illustrate how the robust species had departed from the evolutionary path that would lead to humans. Sagittal crests were prominent on their faces and jaws (in the case of males). Premolars and molars were substantially bigger, and incisors were much smaller than in gracile australopithecines and early humans.
Paranthropus aethiopicus is a mystery but it is also said to have been one of the earliest robust animals, having lived 2.5 million years ago. Only East Africa has so far been home to this species. Aethiopicus is assumed to be a descendant of a gracile species because of its smaller brain and earlier appearance than the other robust species. The crest of its sagittal crest was abnormally big. About 2.0-1.4 million years ago, Paranthropus robustus was a robust South African animal. Large, thick-enamel molars and premolars bolstered their sturdy jaws. The sagittal crests on the males of this species were likewise prominent, albeit smaller than those of the species listed next (Faurby et al. 2020).
East African ape Paranthropus boisei lived between 2.0 and 1.4 million years ago. It is not uncommon for them to be larger and beefier than Paranthropus robustus. The male boisei were particularly well-built for their species. Similar to the robustus relatives they shared a big set of teeth with strong enamel that were used for grinding. These teeth may have cracked dry seeds and hard nuts. However, it's possible that these foods did not play a significant role in their diet. Dental wear patterns and carbon isotope study of teeth reveal that the boisei ate mostly soft items like grass, leaves, roots, and perhaps even meat (Thompson et al. 2019).
The earliest hominids were on average smaller than today's humans. Only roughly 4.3-4.9 feet tall and between 88-108 pounds, adult male australopithecines were mostly found in Africa. They were smaller and less muscular than their male peers. They were typically between 3.4 and 4.1 feet tall and weighed between 64 and 75 pounds. " A larger degree of sexual dimorphism than is found in human populations today can be found in this species. Sexual dimorphism in some australopithecine species may have been nearly as great as in the big apes. This means that females of both the gorilla and human species are approximately one-third to one-third the weight of their male counterpart (Tkadlec et al. 2021).
The evolutionary history of hominids took a big turn around 2.5 million years ago or a little earlier. Among the australopithecines, there were at least two distinct lines of development. Approximately 1.4 million years ago, a genetic dead-end led to the paranthropoids and the evolutionary dead-end. First people were created by one another. Different environmental opportunities may have led to these divergent evolutionary pathways (Harper, Ruff, & Sylvester, 2021). The global temperature began to cool and fluctuate more regularly around the same time as hominids began to separate. Most of the early hominids lived in East and South Africa, where dry grasslands spread at the expense of woods and forests. Humans and paranthropoids may have evolved because of a shift in the environment, researchers believe. Learning to find food in different places helped the early human line thrive. Climate change may have been selected for their ability to adapt.
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