FIGURE LEGENDS
FIGURE 42.1 The phyletic radiation of extant mammals into six major clades or superorders. Most early mammals were shrew-like in appearance. They emerged from mammal-like synapsids about 230 million years ago (mya). Humans and other primates are in the Euarchontoglire superclade. Based on Murphy, Pevzner, and O’Brien (2004).

FIGURE 42.2 The inferred organization of neocortex in early mammals. The figure emphasizes the small neocortex in proportion to olfactory piriform cortex and olfactory bulb reflected in the brain endocasts of early mammals. Comparative studies of extant mammals reveal cortical areas that are widespread across mammalian clades, suggesting that they have been retained from early mammalian ancestors. A. Dorsal view of the brain with cortical areas indicated. B. Lateral view. C. View of cortex after it has been separated from the brainstem and unfolded to reveal cortex of the medial wall of the cerebral hemisphere. The hippocampus has been unfolded. Cortical areas include primary and secondary visual areas, V1 and V2, primary and secondary somatosensory areas, S1 and S2, a primary-like auditory core, Aud., caudal and rostral somatosensory belts bordering S1, CS and RS, a gustatory area, G, orbital frontal, OF, and medial frontal, MF, cortex, posterior parietal cortex, PPC, temporal visual cortex, T, dorsal and ventral cingulate cortex, CCd and CCv, and agranular and granular retrosplenial cortex, RSag and RSg, corpus callosum, CC, inferior colliculus, ic, superior colliculus, sc, olfactory tubercle, Olf. Tub., and olfactory tract, Olf. Trac.

FIGURE 42.3 Dorsal cortex of reptiles. A. A dorsolateral view of a turtle brain. The large olfactory bulb provides input to lateral cortex (homologue to piriform cortex of mammals). A slight rhinal dimple is apparent rostrally at the border of dorsal cortex (homologous to neocortex of mammals). Medial or hippocampal cortex (homologous to the hippocampus of mammals) is medial. Most of dorsal cortex receives visual inputs, while a small rostral zone receives somatosensory (som.) inputs. The large optic tectum is part of the midbrain. B. A frontal section through the forebrain of a reptile showing the locations of the dorsal cortex (DC), the lateral cortex (LC) and the medial cortex (MC). The solid lines in these cortical areas represent the densely packed pyramidal neurons that form a single cell layer in all three areas. S = septum; STR = striatum. C. The cellular structure of dorsal cortex. A densely packed row of pyramidal neurons forms a middle layer. Pyramidal neurons constitute 80 to 90 percent of the neurons in DC. They receive inputs from the visual thalamus as thalamocortical axons stream from lateral to medial in dorsal cortex synapsing on many pyramidal neurons. A few subpial and stellate cells are inhibitory on pyramidal neurons after being activated by pyramidal neuron axons, and input axons. The main branch of pyramidal neuron axon bifurcates with one collateral coursingmedially to MC, and the other collateral coursing to the striatum, the visual thalamus, and the optic tectum. Other branches activate other pyramidal neurons and intrinsic neurons. 1. Subpial interneuron. 2. Stellate interneuron. 3. Pyramidal neuron.

FIGURE 42.4 The evolution and classification of primates. Tarsiers are generally considered to be prosimians, but they are related more closely to anthropoids, so they are recognized as haplorhine primates. Despite the ancient split of strepsirrhines and haplorhines, they share many brain features that are unique to primates. Tree shrews and flying lemurs are thought to be close relatives of primates, and together with them constitute the superorder Archonta. See text.

FIGURE 42.5 The evolution of apes and humans. Hominins include those extinct species that are judged to have been bipedal. Ardipithecus ramidus is generally thought to be bipedal while Australopithecus and Paranthropus clearly appear to have been bipedal. The age of the famous fossil, Lucy, is indicated. Relationships are somewhat uncertain, and more branches on the tree exist (Wood & Lonergan, 2008).

FIGURE 42.6 Lateral views of the brains of a human and a small prosimian primate, the mouse lemur, to illustrate the great range of sizes for present-day primates.

FIGURE 42.7 A surface view of the flattened neocortex of a prosimian primate, Galago garnetti, showing some of the proposed visual, somatosensory, auditory, and motor areas. Visual areas include the primary (V1) and secondary (V2) areas, common to most mammals, but with the modular subdivisions (blobs in V1; bands in V2) characteristic of primates. As in other primates, galagos have a third visual area (V3), a dorsomedial area (DM), amiddle temporal area (MT), a dorsolateral area (DL), a fundal-sucal-temporal area (FST), amiddle superior temporal area (MST), and an inferior temporal visual region (IT) with subdivisions. Posterior parietal cortex (PP) contains a caudal division with visual inputs and a rostral division with sensorimotor functions. The auditory cortex includes a primary field (A1), a rostral area (R), and an auditory belt (AB), which includes several areas, and parabelt auditory cortex (APB). The somatosensory cortex includes a primary area (S1 or 3b), a parietal ventral area (PV), a secondary area (S2), a parietal ventral area (PV), a somatosensory rostral belt (RS or 3a), and a somatosensory caudal belt (CS or possibly area 1 or areas 1 plus 2). A gustatory area (G?) may have been present. Motor areas include a primary area (M1), ventral (PMV) and dorsal (PMD) premotor areas, a supplementary motor area (SMA), a frontal eye field (FEF), and other motor areas on the medial wall of the cerebral hemisphere. The thick dashed line encloses cortex that can be seen on a dorsolateral view of the intact brain (lower left). Granular frontal cortex (gFC); orbital frontal medial cortex (OFm); orbital frontal ventral cortex (OFv); ventral, rostral, and caudal cingulate motor areas (CM); retrosplenial granular and agranular areas (RSg and RSug); corpus callosum (CC). Modified from Kaas (2007b).

FIGURE 42.8 Somatosensory processing in prosimian primates and anthropoid primates. The processing in anthropoids is serial, rather than parallel and serial. Because the prosimian type is also found in a number of nonprimate mammals, we infer that this is the ancestral state and the anthropoid type is the derived or newly evolved state. The ventroposterior nucleus (VP) of the somatosensory thalamus and the first (S1) and second (S2) somatosensory areas of the cortex are shown.

FIGURE 42.9 Evidence for the rapid growth of brains of hominins over the last two million years. The brain sizes of modern chimpanzees and gorillas have been added for comparison. Modified from McHenry (1994).

FIGURE 42.10 The effects of varying the horizontal spread of dendritic arbors of neurons in large (A) and small (B and C) visual areas. An increase in arbor size (1 to 2) in a large area (A) produces little change in receptive field size (circles 1 to 2 in the central 20° of the visual hemifield on the right), whereas such a change (B to C) in a small area changes the scope of the receptive field greatly. Thus, the functions of small areas are changed more dramatically by small morphological adjustments. Surface view schematics of retinotopically organized visual areas are on the left, whereas schematics of receptive fields in the visual hemifield and the lower visual quadrant are on the right. From Kaas (2000).
