A is for Amphioxus:

Amphioxus is the name that is sometimes used for the sea lancet.  The sea lancet is a translucent fish like creature less than two inches long that spends its time buried in sandy bottoms of shallow coastal waters.  The sea lancet does not have a backbone.  Instead it has something called a “notochord.”  The sea lancet is so simple that it has pigment spots rather than eyes and a nerve cord without a brain.

Amphioxus looks remarkably like the larval stage of tunicates and the embryo stage that shows up in the early development of all vertebrates: fish, amphibians, reptiles, birds, and mammals.  Amphioxus may look a lot like the chordate ancestor that gave rise to the vertebrate line 600 million years ago.

The Cambrian oceans of the period 600 to 500 million years ago were filled with the ancestors of most of the major groups of modern invertebrate animals.  The first vertebrates do not show up till the end of Cambrian times.  Vertebrates are not present in any great diversity till Devonian times around 300 million years ago.

The major groups of fish appear in the Devonian.  The amphibians appear at the end of the Devonian and the give rise to the Reptiles during the Carboniferous period that followed the Devonian.  Birds begin to evolve and become important during the Jurassic and Cretaceous.  The Cenozoic era that followed is the age of mammals.

B is for Birds:

There is increasing evidence for the development of the birds from the dinosaurs in Jurassic times (150 million years ago).   Archeopteryx had both bird like feathers and reptile like teeth.  The hind limb and foot were similar to those of a theropod dinosaur.

Cretaceous birds were more modern in type.  In some, the sternum is enlarged for the attachment of powerful flight muscles.  However, the jaws continued to retain some teeth.   

In early Cretaceous times (120 million years ago), Hersperornis like birds begin to appear.  These toothed big-footed diving birds become abundant in marine deposits in North and South America.  Fossils of ancestral shorebirds and petrels begin to appear around 70 million years ago.

After the disappearance of the dinosaurs, huge flightless predatory birds stalked the continents.  The Phorusrhacus group was typical of South America and the Diatryma of Asia, North America, Europe.  These birds reached heights of 1.5 to 2 meters.

The Galliformes include quail, turkeys, and chickens.  This group has a fossil record going back 50 million years.  The dove and pigeon group (Columbiformes) shows up 40 million years ago (late Eocene).  Parrots and falcons show up 25 million years ago.  Hawks and eagles date from 20 to 40 million years ago and ospreys from the Oligocene (30 mya).  The Rollers and Kingfishers dominated till the Miocene, when perching birds began to replace them.

C is for Cephalaspids:

The cephalapsids were jawless fish of the ostracoderm type with brain and cranial nerves very similar to those of modern lampreys.  The Osteostraci are a type of cephalapsid common in stream and lake deposits from about 400 million years ago.  The Osterostraci independently evolved a bony internal skeleton and paired pectoral fins.  

The ancestors of these jawless fish first show up at the end of the Cambrian some 500 million years ago.  They suddenly underwent a great explosion of evolution in Silurian times some 440 million years ago.  They persisted in great diversity till mid-Devonian times, some 380 million years ago, then gradually disappeared.  The only modern survivors being the primitive parasitic lamprey and bottom dwelling hagfish.

The cephalapsides and osteostrachi are examples of an important group of jawless fish called the Ostracoderms because of the large bony plates and scales that covered the external portion of the body.  The Silurian and Devonian were the great period of ostraoderm diversification (400 mya).

Cephalaspis was a typical ostracoderm.  It was a small fish not more than a foot long.  The head was protected by solid head shield and the body was protected by bony plates.  The tail fin appears to be the main source of locomotion.  Cephalapis had ten gill openings on each side.

D is for Devonian:

The Devonian (410-360 mya) was the great era of fish evolution.  The first fish with jaws appear just before the Devonian, in Silurian times (430 mya).  The acanthodians had an enlarged upper jaw and a well developed lower jaw.  This was supported by the hyoid arch, which will provide critical support to the jaw in higher vertebrates.  Typical acanthodians were only a few inches long with numerous fines with spines and an armor of rhombic and diamond shaped scales.

Heavily armored primitive jawed fish known as “placoderms” appeared in various forms in the Devonian.  Some were shark like in habit (rhenanids or stegoseleachians).  Many of the arthrodires were heavily armored.  Some of them evolved into giant predators with huge skulls and jaws.  Many of these animals, such as the antiarchs, were bottom feeders with a head shield and a body shield to armor them.

The Devonian was a period in which both the Chondrichthyes (Sharks and Rays) and the Osteichthyes (bony fish) underwent major bursts of evolution.  Sharks begin to appear in various forms in the later part of the Devonian.  True bony fish appear in significant numbers in freshwater deposits midway through the Devonian.

This is also the period in which the crossopterygian fish and lungfish appear that will be ancestral to land going vertebrates.

E is for Emergence:

All the Devonian bony fish were covered with heavy scales with pectoral fins just behind the head and pelvic fins toward the tail.  However, the sarcopterygian fish had fins supported by internal bones as well as internal nostrils.  The sarcopterygian scale was of the cosmoid type.

Lungfish are one group of sarcopterygians that appear in the Devonian.  The lobe-finned fish (crossopterygian) are a more important group of sarcoptergians that gave rise to the first amphibians. 

Plants and insects had already invaded the land.  A number of different forms of trees and shrubby plants related to the ferns and club mosses were flourishing in damp places on land in Devonian times.  The first ventures of crossopterygian fish on to land may have been in search of larger pools of water.

In Ichtyostegia, we find a strange mixture of fish and amphibian characteristics.  These types are found in the upper Devonian sediments of east Greenland in the transition between the Devonian and the early Carboniferous (360 million years ago).  There are still fin rays in the tail of Ichtyostegia.  However, the pelvic and pectoral girdles were well enough developed to carry the weight of the animal.  A fish type had emerged on to the swampy land.  Ichthyostegia had many characteristics of the bony fish, but it was an amphibian.  We have passed from placoderms, and bony fish to quadrupeds.

F is for Fish:

Fish did not stop evolving in the Devonian.  The ancestral Devonian bony fish are known as the Palaeniscoidea.  Primitive bony fish of this type persisted into Permian times (270 mya).  The Chondrostei evolved from these primitive types.  They have heavy scales and internal skeletons that are partly made of cartilage.  Their lungs have not yet been transformed into an air bladder.

In the time of the dinosaurs, the Holostei were evolving.  These fish began to transform the lungs into an air bladder that could the fish in adjusting its buoyancy to the depth at which it was swimming.

At the end of the age of the dinosaurs, the Teleostei began to replace the Holostei.  These fish had thin rounded scales, well developed air bladders.  The pelvic fins tended to move forward.  The internal skeleton was completely bony.

The sturgeon is a survival of the ancient chondrostean type.  The garpike and the bowfin are survivals of the holostean type.  The primitive teleostean fish first appeared in the Jurassic (180 mya).  Teleostean fish began to replace holostean fish till they became the predominant form of freshwater and marine fish.  Most modern fish are teleosteans.

Teleosteans of the Jurassic were of a group called the Leptolepidomorpha.  They were replaced in the Cretaceous by the ancestors of modern teleosteans (herrings, etc.).

G is for Generalized:

Vertebrates gradually adapted to land.  But, they also retained generalized features that they inherited from their lobe finned fish ancestors.  These generalized amphibians dominated the coal swamp forests of the Mississippian and Pennsylvania periods of Carboniferous times.  These coal swamp forests were filled with giant ferns, horsetail trees (Calamites), and Quillwort trees (Lycophytes) that reproduced with spores and primitive seeds.

Gradually a nasal passage began to evolve in these primitive land animals as well as a spinal column with interlocking joints.  The limbs became progressively perfected for walking and the tail reduced.  These generalized amphibians of Mississippian and Pennsylvanian time are known as the labrinthodonts after the peculiar enfolding enamel structure of their teeth.

One important group of these generalized amphibians that appeared in Mississippian time (350 mya) was the embolomere group of the anthracosaurs.  By Permian times (280 mya) the anthrocosaurs had evolved into the increasingly reptile like seymoriamorphs.

Another group of generalized amphibians appearing in the Mississippian was the temnospondyl group of the rhachitomes.  The rhachitomes evolved into the dominant group of amphibians in the Permian.  Some of these animals were over six feet in length with large broad skulls, expanded ribs, and strong backbones.

H is for High Point:

The Permian was the high point of amphibian evolution. Some unusually forms persisted into Triassic times (220 mya) and then became extinct as their niches were filled by the evolving reptiles.  Trimerorhachis was a temnospondyl in the Permian of Texas about a foot long and covered with fish like scales indicating it had taken to inhabiting shallow streams.

The late Pennsylvanian and early Permian (280 mya) is filled with branchiosaurs fossils that appear to be the tadpole forms of the labryrinthodonts.

The stereospondyls are a group of temnospondyl labryinthodonts that evolved from the rhachitomes.  These types were very abundant in the Triassic (220 mya).  They were predominantly aquatic.  Some were very large with large flat heads.  The plagiosaurs had broad flat skulls and small limbs.

The ancestry of modern amphibians does not appear to derive from the main line of amphibian evolution.  Even in Carboniferous times, there were smaller amphibians that tended to occupy less conspicuous niches.  The lepospondyls were small amphibians that flourished in the undergrowth at the edge of the water and in the swamps.

The Nectridia are leposondyls that became important in Pennsylvanian and Permian times.  These animals had flat skulls and bodies.  They appear to have lived in streams.

I is for Internal Fertilization:

Amphibians became progressively adapted to dry land.  Just where the dividing line between amphibian and reptile lies is hard to determine.  Most important in the adaptations to dry land is probably the internally fertilized egg.  The earliest amniotic egg, chicken type egg, that does not require the young to go through a tadpole stage after hatching (the tadpole stage takes place within the amnion cavity of the egg), dates from the early Permian (280 million years ago).

The evidence indicates that reptiles had already appeared.  The first reptiles were of a group called “cotylosaurs.”  The oldest cotylosaurs appear in early Pennsylvanian times (320 mya).  These early cotylosaurs were small.  They gave rise to the lizard like procolophons that were abundant in the late Permian and Triassic (250 mya).  The eight to ten foot long pareiasaurs of the late Permian of South Africa and Russia probably fed on bulky plant food.

Aquatic reptiles in the mesosaur group appear in the Pennsylvanian at the same time as primitive mammal like reptiles in the pelycosaur group of the synapsids.  The diapsids are also present in this period in the form of small reptiles called “eosuchinas.”  From these beginnings will come the thecodonts, the saurischian and ornithischian dinosaurs, the crocodilians, the pterosaurs, and birds.

The invention of the amniotic egg and the development of primitive reptilian characteristics allowed the adaptive radiation of reptiles into a diversity of habitats and niches.

J is for Jurassic:

The Jurassic was the period of the triumph of the dinosaurs.  The ancestors of the dinosaurs appear in the Triassic of South Africa as clumsy creatures with short tails and large skulls.  Armored thecodonts called “aetosaurs” are characteristic of the Triassic (220 mya).  The stream dwelling phytosaurs had a crocodile like look.

Both orders of dinosaurs appear late in Triassic times (210 mya).  Many of them are bipedal creatures.  The Triassic ended with the disappearance of the stereospondyls and the cotylosaurs, the thecodonds, and most of the early mammal like reptiles.

The Ichthyosaurs were large marine reptiles that appear in Triassic times and flourish in the Jurassic period.  The placodonts and the nothosaurs were marine reptiles of the Triassic that were replaced in Jurassic times by the plesiosaurs.

The Jurassic is the time of the emergence of the pterosaurs and the birds.  The pterosaurs evolved a variety of forms in the Jurassic.  The skull was carried on a long and flexible neck.  The fourth finger was greatly elongated to support a wing membrane that was largely used for gliding.

The Jurassic is the period in which the bipedal carnivorous saurischian dinosaurs flourished and the giant quadruped herbivorous saurischians.  It was the time of the heavy quadruped herbivorous stegosaurians.

K is for Karroo:

The Karroo Basin of South Africa contains one of the classic sequences of fossil strata showing the development of life from the middle Permian to the early Triassic (260 to 240 mya).  It is the sight of the greatest assemblage of mammal-like therapsid fossils.

The first reptiles in the mammal-like line are the pelycosaurs of the late Pennsylvanian and early Permian of North America (290 mya).  The ophiacodontia include lizard like reptiles of the early Permian as well as fish eating reptiles up to eight feet long.  The sphenacodonts developed elongated spines on the vertebrae of the back.  Some of the herbivorous edaphosaurs had sail like extensions of the backbone.

The pelycosaurs appear to have given rise to the therapsids.  The most primitive therapsids are the phthinosuchians of Permian Russia.  The dinocephalians were ponderous creatures found in great abundance in the South African Karroo beds.  Titanosauchians were giant carnivores.  Some were over 12 feet long.  The dicynodonts were the most common reptiles of late Permian times (250 mya).  They spread to all continents during the Triassic.

The theridonts were carnivorous reptiles that appeared in middle Permian and lingered to the close of the Triassic (210 mya).  They are very abundant in the Karroo deposits and show a transition to mammal like characteristics in the skull and the bones of the hand.

L is for Lizards:

The ancestors of the lizards can probably be found in eosuchian ancestors of the Permian and the Triassic (260 mya).  The long necked Tanystrophaeus of the Triassic of central Europe shows a lizard like skull.  True Lizards began to emerge in the Jurassic (180 mya) and snakes began to evolve from Lizards in the Cretaceous (100 mya).  Much of the great increase in snake diversity dates from the tremendous increase in small rodents living in the expanding grasslands of Pliocene and recent times (5 to 0 mya).

The tuataras of New Zealand evolved from rhychocephalians that made their appearance in early Triassic times (245 mya).  The Triassic was the period in which this group was most abundant.  They have been in decline ever since.

Crocodilians appear in the Triassic.  They captured the niche of the phytosaurs in early Jurassic times and have held it to this day.

Turtles become abundant in the Triassic.  They show evidence of descent from the cotylosaurs.  Modern cryptodire turtles show up in Cretaceous times and remain abundant to this day.

Among modern types of amphibians, frogs, toads, and salamanders first appear in modern form in the Jurassic.  Caecilians do not appear until the Paleocene.  

M is for Mammals:

Five different orders of mammals can be found in sediments of late Triassic and Jurassic age (210-150 mya).  The morganucodonts were tiny mammals of the late Triassic of Europe and South Africa.  Some of the tricodonts of the Jurassic were mouse size.  Late Jurassic types were as large as cats.  The symetrodonts emerged in the Jurassic as did the eupanthotheres.

The multituberculates appeared in Jurassic times and appear to have been herbivores.  By Cretaceous times (100 mya ) they had evolved forms as large as beavers.

The braincase of Morganucodon (A morganucodont of the early Jurassic) appears to be three or four times the size of that of the therapsids of equivalent size.  There is a larger cochlea indicating improvements in hearing.  The increasingly complex nasal cavities indicate improvements in the sense of smell.  The small size and higher metabolic rate required more efficient integration of sense data in order to sustain more efficient feeding.

The mammals appear to be undergoing significant evolution as small creatures that fed at night while the great dinosaurs were feeding during the day.  The nocturnal way of life of these tiny creatures required improvements in smell and hearing that are reflected in the expansion of the rhinencephalon and the hearing centers in the newly developing temporal regions of the cerebral cortex.  This brought about an expansion of nearby limbic areas.

N is for Nemeget:

The Nemeget of Mongolia is a site of spectacular dinosaurs of very late Cretaceous age (70 mya).  The deposits were laid down in inland basins.  This period is a time of the last of the age of the dinosaurs and the richest dinosaur faunas.  By the Cenozoic (65 mya), the dinosaurs, ichthyosaurs, plesiosaurs, and flying reptiles would be extinct.  Other important areas of late Cretaceous dinosaur fossils are found in Western United States and Canada, in Patagonia and the Bauru formation of Brazil.

Primitive seed bearing plants, the ginkgoes, conifers, cycads, and gnetales dominated the age of the dinosaurs.  Flowering plants began to appear in the Cretaceous and the late Cretaceous was a time of great expansion of kinds of shrubs and trees related to the magnolias, laurels, roses, witch hazels, and buttercups.

The last of the dinosaurs to appear were the horned dinosaurs.  The skulls of the early forms of these dinosaurs formed a beak in the front. This was enlarged to form a frill to the rear.  Nests of the eggs of these dinosaurs have been found complete with embryos.

Later members of the horned dinosaur group grew to lengths of twenty-five feet.  There was a significant development of horns on the head in animals like Triceratops.  These animals appear to have lived out environmental roles similar to modern rhinoceroses.  They were large herbivores with heavy bodies.

O is for Opossum:

Fossils from the opossum first show up in the late Cretaceous (70 mya).  Relatives of the opossum are found in Europe and Africa in the Eocene and Oligocene (50-30 mya).  Marsupials and primitive placentals are found in Peru and Bolivia in the late Cretaceous.  Marsupials differentiated into 10 different families in the late Cretaceous and early Eocene of South America.  Some of these lineages are similar to the insectivores, small rodents, or placental carnivores. 

Marsupials appear in the fossil record in Australia about 30 million years ago.  By this time they have already differentiated into most major groups.

Small mouse like marsupials are known from the late Oligocene and early Miocene of South America (25 mya).  The Borhyaenoidea were marsupial carnivores of South America that range in age from early Paleocene to the end of the Pliocene (65-2 mya).  Proborhyaena was the size of a large bear.  The thylacosmilid group that emerges in the late Miocene (10 mya) appears to have developed canine teeth that continued to grow lake those of the saber toothed tiger.

Early Miocene (25 mya) fossils from South America include large numbers of insectivorous marsupials.  Of thirteen genera of this group, three survive to this day as relic populations in the Andes. The kangaroos of Australia are the product of evolution in the Pliocene (5-2 mya).

P is for Placentals:

The Cenozoic era (65 mya to present) is the age of placental mammals.  Placental mammals develop a placenta that allows the embryo to obtain nutrients from the uterus of the mother.  Placentals appear as primitive shrew type animals in Cretaceous times. 

The taeniodonts and the tillodonts are large mammals of Paleocene times (60 mya) and Eocene times (50 mya).  The taeniodonts had heavy limbs and powerful jaws.  The tillodonts were the size of large bears and had heavy clawed feet.

Various primitive placental mammals of the Paleocene are sometimes classified as primates: the paromyids, capolestids, and the plesiadapids.  Fossils of primitive primates such as the lemurs show up in the tropical and subtropical forests of Eocene North America and Europe.

Fossils of Tarsiers first appear in the Paleocene.  They show specializations equivalent to modern forms by the Eocene times.

The old world monkeys begin to show up in fossils by Oligocene times (30 mya).  New world monkeys are known from the Miocene (20 mya).  The ancestors of apes appear in the tropical forests that covered the Fayum region of Egypt in the Oligocene.  By the early Miocene, the ancestors of gibbons were leaving a fossil record in 

African sediments.  The Pleistocene ice ages were the time of the emergence of various forms of humans.

Q is for Quadruped:

The ancestors of cloven-hoofed quadrupeds first appear in early Eocene sediments (50 mya). Representative animals were small with short limbs and four toes on each foot. These animals, called “dichobunoids” were common Eocene plant eaters in North America and Eurasia.

In late Eocene time and Oligocene times (40 mya), the dichobunoids were replaced by the entelodonts.  The entelodonts were pig size in the Oligocene, but were large as bisons by the Miocene (20 mya).  They had huge heads but relatively small brains.

The first pigs appear in the early Oligocene of the Old World (35 mya) and the first peccaries in North America.  Pig evolution was characterized by an increase in size and the lengthening of the skull.

The Eocene was the time of the rise of artiodactyls known as “anoplothers” and “anthracotheres.”  The anoplothers were three toed creatures the size of pigs.  The anthracothers were pig like animals that played the role of the hippopotamus in Oligocene times.  They may have been ancestral to the modern hippopotamus that appears in the late Miocene and early Pliocene (5 mya).

Other artiodactyls that appear in the Eocene include the cainotheres and the oredonts.  The cainotheres were small rabbit like animals.  The oredonts were North American artiocactyls that were numerous in the Oligocene.

R is for Rodent:

Primitive rodents in the protrogomorph group are known from the Paleocene and Eocene of North America (60-40 mya).  The aplodontia group soon emerged from this.  They gave rise to the burrowing mylagaulids of the Miocene (20 mya).  The squirrels appear in the fossil record about this time.  The dipodoid group (jumping mice and jerboas) of the myomorphs shows up in the fossil record in the Oligocene (30 mya).

The caviomorph group evolved in South America from Oligocene to recent times.  This group includes the ancestors of the porcupines, guinea pigs, and capybaras.

The hystricids (Old World porcupines) begin their fossil history in the Oligocene.  The beavers also first show up in Oligocene fossils.

The heteromyids (kangaroo rats and pocket gophers) appear in the early Oligocene of North America.

The cricetidae (hamsters and voles) show up in the late Eocene.

Rabbits first show up in the late Paleocene of Mongolia (58 mya).  They are present in the Eocene and become abundant in the Oligocene.  The expansion of grasslands in the Miocene and Pliocene greatly increased the numbers and species diversity of seed and grass eating members of the rodents and rabbits.  Also expanding in numbers are snakes to eat the mice and hawks and eagles to eat the mice and snakes.

S is for Stegodonts:

The Stegodonts were mastodon elephants of late Pliocene and Pleistocene time (2 mya).  They had long legs and long curved tusks.

The first ancestors of the elephants are the moreitheres of Eocene times (45 mya).  They were heavily built animals the size of pigs with broad feet and deep lower jaws.

The dinotheres show up in Miocene times (20 mya).  They were long legged creatures with a flat tuskless skull.  The lower jaw had two large downward curving tusks that formed a kind of hook.  They appear to have had well-developed trunks.

The mastodonts begin to appear in the early Oligocene (35 mya).  They appear to have descended from moreither ancestors.  They were elephant like and stood seven or eight feet high with a long lower jaw with straight tusks.  These were probably the ancestors of all modern elephants.

The bunodont mastodonts of Miocene and Early Pliocene (5 mya) were even larger than their ancestors with greatly elongated lower jaws.  In Stegomastodon of the early Pleistocene, the upper tusks became large and curved upward.  In Pleistocene times Cuvieronius was widely distributed in South America.

The rhynchotheres had the front of the lower jaws and the tusks turned downward to form huge scoops.

T is for Tiger: 

The earliest carnivores in the Cenozoic were the creodonts.  Two groups developed within the creodonts in Eocene times, the oxyaenids and the hyaenodontids.  Some were small and slender, some were large and powerful.  Some of the hyaenodonts  persisted into the Oligocene, Miocene, and early Pliocene.

The miacids are carnivores that appeared in Paleocene times, becoming extinct at the end of the Eocene.  They appear to have developed a larger brain than the typical creodont.  They were forest dwelling animals similar to weasels.

The ancestors of modern carnivores appear in the late Eocene and early Oligocene (40 mya ).  Dog like characteristics and cat like characteristics appear in some of the fossils of this time.  These are progressively developed until modern dog like forms appear in the Pleistocene.

In Miocene times (20 mya), some of the heavier dogs began to evolve in the direction of the bears.  Modern bear types begin to emerge in the Pleistocene (1 mya).  Distinct raccoon types also appear in the Miocene. The skunk, weasel, otter group (mustelids) appears in early Oligocene times and undergoes tremendous differentiation.

Civets appear in late Eocene and early Oligocene (40 mya).  Hyenas first appear in the Miocene (20 mya).  Cats appear in the Eocene and are highly evolved by the Oligocene.

U is for Ungulate:

Ungulates are hoofed mammals that feed on plants.  There was a great expansion in ungulates in the Paleocene and Eocene (50 mya ).  The condylarths appear in Paleocene time.  They were small with primitive teeth and clawed feet.  The most primitive were the arctocyonids of the Paleocene.  The mesonychids of the Eocene were larger with blunt crushing teeth.

The amblypods included larger ungulates.  Some of the pantodonts were as large as sheep.  By the early Eocene they had evolved forms as large as a tapir.  The dinocerata, or uintathers, had massive bones with broad spreading feet.

Six orders of ungulates developed in South America.  The Notoungulata, Litopterna, Trigonostylopoidea, Astrapothers, Pyrothera, and Xenungulata.  All appear to have come from condylarth or ambylpod ancestors.  Some of these groups developed a variety of different forms.  Some of these persisted into Pliocene and Pleistocene times.  They perished when South America became united to North America in the Pliocene.

Among the important groups that evolved from the condylarts are the ancestors of the perissodactyls.  The ancestral perissodactyls first appear in the Eocene.  Hyracotherium (Eohippus) was about the size of a fox with four toes on the front foot and three on the rear.  From ancestors like Hyracotherium, evolutionary lines diverged leading to Rhinoceros, Tapir, and Horse descendants.

V is for Vultures:

Presbyornis was a long legged bird with a duck like skull that lived in colonies on shorelines in the Paleocene and Eocene (50 mya).  It was probably ancestral to the true ducks that emerge in the early Oligocene (35 mya).

New world vultures do not appear in the fossil record till the Pliocene (4 mya).  The Teratornithidae of the late Miocene were predators with wing spans of over 7 meters allowing them to eat large prey.

Frigatebirds appear in the early Eocene (50 mya).  Boobies, gannets, and cormorants appear in early Oligocene (35 mya).  Pelicans and anhingas appear in the early Miocene (20 mya).  Tropic birds are known form the middle Miocene (15 mya).  Diving petrels are known from the early Pliocene (4 mya).  Storm petrels are known from the late Miocene (8 mya).  Shearwaters are known from early Oligocene (35 mya) and albatrosses from the late Oligocene (27 mya).

Penguins and loons are known from the late Eocene (40 mya).  Perching birds first show up in late Oligocene (26 mya).  Perching birds did not replace the previously dominant Coraciiformes (rollers and kingfishers) until the Miocene (20 mya).

Old World vultures were common in the New World until recent times when they became extinct there.  Owls show up in the Paleocene.  Modern types appear in the Miocene.

W is for Whales:

Whales appear in middle Eocene times (45 mya).  They were already large and as long as 60 feet.  Some had long tails with forelimbs like paddles and tiny hind limbs.  Modern whales appeared in the late Eocene and early Oligocene (40 mya).  Most modern families of whales had appeared by the Miocene (15 mya).

In the late Oligocene small toothed whales appear called the “squalodonts.”  They were replaced in Pliocene times by the porpoises, dolphins, and killer whales.  

Primitive whalebone whales appear in the Miocene.  By modern times they have evolved into the giant blue whales, finbacks, right whales, and Greenland whales.

Sea lions, seals, and walruses appear in Miocene times showing evidence of descent from carnivore ancestors.  Seals appear to have evolved separately from sea lions and walruses.

Sea cows appear to have evolved from ungulate ancestors.  They appear in Eocene times in Europe, Egypt, and the West Indies.

X is for Xeric:

The Pliocene and Pliestocene were times of increasing cold and dry conditions over much of the world.  Desert, steppe, grassland, savanna, and tundra vegetation increased in amount in various places in the world.  Associated with these changes have been bursts of evolution in various orders of mammals.

The elephants have undergone radical changes with the evolution of highly specialized types in the Pliocene and Pleistocene.  Climatic changes and other factors have brought the extinction of all lines of elephant evolution except those leading to the Asian and African elephants.

The Asian and African elephants are the only species of mammoths that survived the end of the Pleistocene.

Horses and Camels evolved in North America as these changes encouraged adaptations to increasing aridity and the expansion of deserts and grasslands.  Horses and Camels became extinct in North America only to survive in the Old World where they had migrated across the Bering land bridge.

The tropical and subtropical forests of Eocene and Oligocene times were places where rhinoceroses and tapirs flourished.  The hyracondont rhinoceroses reached the peak of their evolution in the Oligocene.  The amynodont rhinoceroces were large heavy types that became extinct at the end of the Oligocene.  The baluchither rhinos produced representatives sixteen to eighteen feet high (25 mya).

