Monkeys, Apes and Other Primates


Evolution is change (sometimes gradual, sometimes quite rapid) and occurs over both short and long periods of time, and it is basic to everything we know. The universe, our planet earth, all the life we see, and perhaps don’t see, around us has evolved over billions of years and is continuing to evolve right now. Evolution to the astronomer involves changes in stars and galaxies. To the geologist, evolution can be seen in the erosion of mountains and the movement of continents. A biologist sees evolution in the great diversity of life around us. Our ability to understand and interpret the natural world is related to how well we understand the concept of evolution and how all life is interrelated. The process of evolution is as important now as it was over three billion years ago when life first began on earth, and it is the main reason why we as human beings must study other living creatures in order to gain insight into ourselves.


Humans, like all other animals, have evolved over a long period of time and thus share many behavioral, genetic and physical characteristics with closely and sometimes not so closely related species. For example, we have a segmented backbone (vertebral column) and an internal skeleton made up of bones; these are traits that first began to evolve in fish about 400 million years ago. The fact that we are adapted to breathing air and walking around on land goes back to the evolution of amphibians, who first appeared about 350 million years ago. Many of our other characteristics, however, did not appear until much later because humans are mammals, and although mammal-like animals called therapsids diverged from reptiles approximately 280 million years ago, creatures approaching a full mammalian condition did not appear until about 150 million years ago. These early mammals were rather small shrew-like creatures (see box, below). Yet, all the modern mammals we know today, from armadillos to zebras, including humans, have evolved from these tiny insectivorous (insect-eating) animals.
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Shrew
	Shrews are small mammals (2-6 inches long, weighing only a few ounces) that look a little bit like mice, although they are not rodents like mice are. Shrews have long, pointed noses, small beady eyes, and their feet have five clawed toes. Their bodies are covered with short, velvety fur. Their teeth are very sharp and pointed, allowing them to eat a wide variety of foods including earthworms, snails, slugs, insects and other invertebrates; sometimes they also will eat plant material, mice, salamanders and snakes.



The mammalian group (or Order) to which we belong separated from the general mammalian stock some 65-70 million years ago. This Order is called the Primates, and we, Homo sapiens, are one species among many that comprise this group. Other members of the Primate order include lemurs and lorises (sometimes called the primitive primates as they have retained many physical and behavioral traits of the original primate ancestors), plus many different species of monkeys, as well as several species of apes. 

Evolutionary Trends Within The Primate Order


As a group, primates (including humans) share a suite or constellation of characteristics that differentiate them from other mammals and other animals. These characteristics may be viewed as evolutionary trends within the primate group and as such are not developed to the same degree in all primate species. In general, these traits are least developed in the prosimians and the more derived (changed from the ancestral form) in the anthropoids. 


Generalized Limb Structure. Primates are extremely agile creatures possessing unparalleled gymnastic ability. Their talent for climbing, leaping, running, and grasping is made possible by the wide variety of movements permitted by the structure of their arms and legs. Primates possess what is called a generalized structure of the limbs. Unlike many mammals whose limbs have been modified for specialized purposes, such as high-speed running or burrowing, modern primates have maintained a primitive limb structure similar to that of our early mammalian ancestors. There is one bone in the upper part of each limb and two separate bones in the lower part. The two lower bones permit a certain amount of rotation at the wrist and ankle, an important feature for climbing and grasping branches in trees. 


Prehensile Hands, Pentadactyly and Flattened Nails. Primate hands and feet have also retained a primitive characteristic, the possession of five fingers and five toes (a condition known as pentadactyly). In the course of evolution the number of digits (fingers and toes) of many mammals have been reduced. Horses, for example, have only one toe. This is part of their adaptation to running. The retention of five digits in primates has been part of a very important evolutionary trend, the development of hands and feet capable of grasping and manipulating objects (a condition known as prehensility). In comparison to many other animals, primates have tremendously increased their ability to freely move their fingers and toes and thus, their ability to wrap their hands and feet around branches and objects. Also, many primates have evolved an opposable thumb and opposable big toe (this means that the tip of the thumb can be moved to touch the tips of the other fingers; the big toe can be moved to touch the tips of the other toes), which has improved grasping and manipulative abilities. Humans, of course, have lost the ability to oppose their big toes and use their feet for grasping. This is because we have evolved to walk upright and our feet have been modified to bear the extra weight our habitual bipedal (two-legged) walking imposes on them.


The trend in primate evolution to improve the ability to grasp and manipulate objects can also be seen in the development of flattened nails which have replaced sharp, pointed claws. Nails have evolved in conjunction with the development of very sensitive pads on the tips of fingers and toes. These features enhance the primate’s sense of touch and along with the development of the grasping hand and opposable thumb are critical to the evolution of tool use in humans, most of the apes, and some monkeys. Associated with these features are what anthropologists call dermatoglyphs, or finger and toe prints. These corrugations (think hills and valleys) increase friction and give primates a better grip.


Stereoscopic (3-D) Vision. Primate evolution also has emphasized a tremendous elaboration of the visual system (our sense of sight). The primate way of life depends upon excellent vision for traveling through forests, for object manipulation, and for hand-eye coordination. The basic trend has been toward developing stereoscopic (three-dimensional) vision. Stereoscopic vision occurs when the visual fields of each eye overlap; this greatly enhances depth perception and is very important for an animal that climbs about in trees where the ability to judge distances is critical to survival. Stereoscopic vision also enhances our ability to manipulate objects. In order to have stereoscopic vision both eyes must be directed forward in the face. Thus, we can see a trend in primates toward frontal direction of the eye sockets and the development of a complete protective bony enclosure around the eyes. The frontal position of the eyes in primates is very different than that of most animals such as dogs or horses. Most mammals, indeed most vertebrates see the world in all direction with eyes placed on opposite sides of the head. In addition to 3-D vision, primates have the ability to discriminate colors in the environment. 


Sense of Smell. As vision has become elaborated and emphasized in primates, the sense of small (olfaction) has decreased in importance. We can see evidence of this decrease in the trend toward reduction of the muzzle and the loss of a moist membrane at the tip of the snout in monkeys and apes. In general, once can say that the more advanced primates (monkeys, apes, humans) will investigate their environment with their eyes and hands while the more primitive primates (lemurs, lorises), like most other mammals, will rely more on their noses to give them information.


Expansion of the Brain. The primate brain also reflects the evolutionary trend emphasizing vision over olfaction. In the course of primate evolution the areas of the brain devoted to vision have been greatly expanded while areas devoted to olfaction have decreased. In general, primates possess a relatively large brain for their body size. There has been an evolutionary trend in primates to increase brain size primarily through the expansion of the outer layer of the brain, called the cortex. There also has been a trend toward a complex folding of the cortex, a process which has provided even greater surface area. The areas of the cortex exhibiting the greatest degree of expansion have been those devoted to the coordination of sensory and motor activities, to memory and association, as well as vision. We can, therefore, see that the expansion of the brain directly reflects the other evolutionary trends exhibited by the primates.


Life Span. The last important trend in primate evolution to be considered here is the lengthening of the individual life span. Today, humans regularly live to be eighty or even older. Apes in their native habitats can live to be forty or forty-five. The life span of monkeys varies from species to species, but many live into their thirties. Lemurs and lorises have somewhat shorter life span, but, again, there is much variation from one species to the next. In conjunction with a longer life span has been the development of a longer period of immaturity. Primates do not rapidly reach adulthood. Instead they develop and grow relatively slowly. The slow rate of primate development is not restricted just to physical growth, but includes intellectual and social growth as well. A young monkey or ape takes years to learn the skills necessary for living in primate society and surviving in its habitat. These skills are passed from generation to generation as primates watch other primates and learn from what they see.

Kinds of Primates


The primate order contains approximately 250 species distributed throughout Asia, Africa, and Central and South America. Just as we can distinguish primates from other animals because of certain complexes of characteristics, we also can distinguish different groups within the primate order. These divisions reflect evolutionary relationships within the order and are based on physical and genetic similarities and shared characteristics. The groupings are hierarchical in nature. Thus, lower categories represent closer relationships and similarities than do higher categories. For example, all members of a particular species (the lowest category) share a greater common evolutionary history and are more similar to one another than they are to members of another species. All species within a genus (a slightly higher category) are more similar to each other than to the species of a different genus.


The classification of living primates can get quite complicated. Scientists are constantly working to refine our knowledge of the evolutionary relationships between the primates. The chart below illustrates a simplified classification of modern primates.

	PRIMATES

	Prosimians
	Anthropoids

	Lemurs
	Lorises
	Platyrrhines

(American Monkeys)
	Catarrhines

	African & Asian Monkeys
	Hominoids

	Langurs & Leaf-eaters
	Cheek-pouched monkeys
	Gibbons & Siamangs
	Hominids

Chimpanzees

Bonobos

Gorillas

Orangutans



Looking at the chart, one can see that the primate order consists of two major branches (or suborders): the prosimians (also sometimes called strepsirhines), which are the most primitive primates, and the anthropoids (sometimes called haplorhines), which are the more derived. The anthropoid primates are divided into two major lineages: the Platyrrhines (the monkeys living in southern Mexico, Central and South America) and the Catarrhines, which includes two major branches: the monkeys living in Africa and Asia, and the hominoids (apes and humans).


Notice the position of humans in this classification. We are members of the primate suborder anthropoids, along with the apes and monkeys. This means that we are closer, in evolutionary terms, to monkeys and apes that we are to the prosimians. We are in the catarrhine lineage, meaning we are more closely related, evolutionarily, to the monkeys of Africa and Asia and the apes, than we are to the monkeys of the Americas. We are in hominoid branch of the catarrhines, which also includes the apes (gorillas, chimpanzees, bonobos, orangutans, gibbons, siamangs); thus, we are closer to apes than we are to monkeys. We modern humans become distinct from other living primates at the next level, called the family. But even at this level we are not alone and share our family status (hominin) with extinct forms of early humans. Although anatomically distinct from modern humans, these early hominins walked upright and used tools they manufactured themselves from stone, possible as early as 2 – 3 million years ago. As a species, modern humans (Homo sapiens) have only existed from about 150,000 years. We share a long evolutionary history in common with other primates. We are unique and yet very similar to other animals.

� These 7 scientific terms, plus one more (hominin), are the only ones for which I will hold you responsible. I am not particularly concerned that you know the genus and species names of the various kinds of primates, although it would be nice if you knew the genus-species names for chimps, bonobos and we modern humans.








