ANIMALS

Members of kingdom Animalia are eukaryotic, multicellular, heterotrophic organisms with cells specialized to perform specific functions. Typically, they are capable of locomotion at sometime during their life cycle, can reproduce sexually, and can respond adaptively to external stimuli. 
A. In animal sexual reproduction, sperm and egg unite to form a zygote that 
undergoes cleavage, Multiple cell divisions result in the development of a hollow ball o(cells, a blastula. The blastula undergoes gastrulation, forming embryonic tissues.. 

B. Most animals are invertebrates., animals without backbones. Vertebrates are a 

subphylum of phylum Chordata. Animals inhabit marine environmnts, fresh 
water, and land. Only a few groups have successfully adapted to terrestrial environments, 

C. Body structure, developmental pattern, and molecular similarities provide clues to
animal phylogeny. 

1. Cnidarians, ctenophores, and adult echinoderms have radial symmetry)
most other animals are bilaterally symmetrical, at least in their larval stages. In bilaterally symmetrical animals, the location of body structures can be defined by relative directional terms such as dorsal or ventral; anterior (cephalic) or posterior (caudal); medial or lateral.  
2. Triploblastic animal have traditionally been classified as a coelomate (no body 
cavity), pseudocoelomate (body cavity not completely lined) with mesoderm, or coelomate (body cavity completely lined with mesoderm. Recent data indicate that pseudocoelomate animals do not forma natural group and probably evolved from coelomate ancestors. 

3. Most structures develop from embryonic tissues caUedgenn layers. The germ 
layers include the outer ectoderm that gives rise to the body covering and the nervous system; the inner endoderm that lines the gut and other digestive organs; and a middle mesoderm that gives rise to most other body structures. 

4. A true coelom is a body cavity that is completely lined with mesoderm. 
major evolutionary branches of coelomates are protostomes (mollusks, annelids, arthropods) and deuterostomes (echinoderms, hemichordates, and chordates). In protostomes the blastopore develops into the mouth; in deuterostomes the blastopore typically becomes the anus. 

Based on molecular data, some biologists have subdivided the protostomes into two
branches,
a. The Lophotrochozoa,  include the nemerteans (proboscis worrns);mollusks, annelids., and the lophophorate phyla (groups that have a ciliated ring of tentacles surrounding the mouth),
b. The Ecdysozoa. include animals that molt, include the nematodes and arthro-

pods. In this phylogeny, there are three major clades. 

Phylum Porifera consists of the sponges, animals characterized by flagellated collar 

cells (choanocytes). asponges are divided into three classes on the basis of the
type of skeleton they secrete. The sponge body is a sac with tiny openings

through which water enters; a central cavity (spongocoel); and an open end, or osculum, through which water exits.

Phylum Cnidaria, which includes the hydras, jellyfish, and corals, is characterized by 
radial symmetry, two tissue layers, and cnidocytes, cells that contain stinging organelles (nematocysts).Phylum Cnidaria includes three main classes.
a. Class Hydrozoa includes hydras, hydroids, and the Portuguese man of war;
b. Class Scyphozoa comprises the jellyfish.

c. Class Anthozoa includes sea anemones and corals. 
In many types of cnidarians, the life cycle includes a sessile polyp stage and a free-
swimming medusa stage. The gastrovascular cavity has a single opening that serves as both mouth and anus. Nerve cells form irregular, nondirectional nerve nets 
that connect sensory cells with contractile and gland cells. 

Phylum Ctenophora consists of the comb jellies; fragile, luminescent, biradially
symmetrical marine predators.

Phylum Platyhelminthes, the flatworms, are acoelomate animals characterized by
bilateral symmetry, cephalization, three definite tissue layers, and well-developed organs. Flatworms are herrmaphroditic; a single animal produces
both sperm and eggs. 
Phylum Platyhelminthes:  includes four classes:
Class Turbellaria is comprised of free-living flatworms, including planarians. 

Classe Trematoda and Monogenea include the parasitic flukes, 
Class Cestoda comprises the parasitic tapeworms.
Flatworms are not a monophyletic group, and the traditional Phylogeny is  
is being questioned. Flatworms have a ladder-type nervous system, typically consisting of sense organs and a simple brain consisting of two ganglia connected to two nerve cords that extend the length of the body. 
Flatworms have protonephridia, organs that function  osmo-regulation and 
disposal of metabolic wastes.The parasitic flukes and tapeworms typically 
have suckers or hooks for holding onto their hosts; they have complicated 
reproductive system and life cycle.  

ANIMAL 2

I. The evolution of the coelom permitted many innovations, including the tube-
within-a-tube body plan and the hydrostatic skeleton. The coelom provides space for internal organs and for gonads to develop. It can also help transport materials, and it protects internal organs. 
II. The protostome coelomates include two main branches: the Lophotrochozoa and 
the Ecdysozoa. The Lophotrochozoa include the nemerteans, mollusks, annelids, and the lophophorate phyla, groups that have a ciliated ring of tentacles surrounding the mouth. The Ecdysozoa include the rotifers, nematodes (roundworms), onychophorans, and arthropods. 
III. Members of phylum Nemertea (ribbon worms) have a tube-within-a- tube body 
plan, a complete digestive tract with mouth and anus, and a separate 

circulatory system. The proboscis is a muscular tube used in capturing food and defense. The.rhynchocoel is a coelomic space surrounding the proboscis.

IV. Members of phylum Mollusca are soft-bodied animals usually covered by a shell. 
A. Mollusks have a ventral foot for locomotion and a mantle that covers the 
visceral mass, a concentration of body organs. 

B. Mollusks have an open circulatory system with the exception of cephalopods, 
which have a closed circulatory system. Mollusks have paired excretory tubules called metanephridia. A rasplike radula functions as a scraper in feeding in all groups except the bivalves, which are suspension feeders. 

C. Typically, marine mollusks have a trochophore larva stage; in many marine 

gastropods and bivalves, the trochophore larva develops into a veliger larva. 

D. Class Polyplacophor includes the sluggish marine chitons, which have shells that 

consist of eight overlapPIng plates. 

E. Class Gastropoda, the largest and most successful group of mollusks, includes the 
snails, slugs, and their relatives. In gastropods; the body undergoes torsion, a twisting of the visceral mass. The " shell (when present) is coiled. 

F. Class Bivalvia includes the aquatic clams, scallops, and oysters; the bodies of these 

suspension feeders are enclosed by a two-part shell that is hinged dorsally.
G. Class Cephalopoda includes the squids, octopods, and Nautilus. Cephalopods are 
active, predatory swimmers. Tentacles surround the mouth, located in the large head. 
V. Phylum Annelida, the segmented worms, includes many aquatic worms, 
earthworms, and leeches. Annelids have conspicuously long bodies with segmentation both internally and externally; their large compartmentalized coelom serves as a hydrostatic skeleton. 
A. Class Polychaeta consists of marine worms characterized by bristled parapodia, 

used for locomotion. The parapodia bear many setae. 

B. Class Oligochaeta, the earthworms, is characterized by a few short setae per 
segment. The body is divided into more than 100 segments separated internally by septa. 
C. Class Hirudinea, the leeches, is characterized by the absence of setae and
appendages. Parasitic leeches are equipped with suckers for holding onto their 
host. 
VI. The lophophorate phyla include the brachiopods, phoronids, and bryozoa. 
Lophophorates are marine animals that have a lophophore, a cilliated ring of tentacles surrounding the mouth. The lophophore is specialized for capturing suspended particles in the water. 
VII. Members of phylum Rotifera (wheel animals) are characterized by a crown of 
cilia. Rotifers are aquatic, microscopic, pseudocoelomate animals that exhibit cell constancy. 

VIII. Phylum Nematoda, the roundworms, includes species of great ecological
importance. Some species are parasitic in plants or animals. 

A. Nematodes are pseudocoelomates with bilateral symmetry, three tissue layers, and 

a complete digestive tract. 

B. The nematode body is covered by a tough cuticle that helps prevent desiccation.
C. Parasitic nematodes in humans include Ascaris, hookworms, trichina worms, and 

pinworms. 
IX. Phylum Arthropoda is composed of segmented animals with paired, jointed 
appendages and an armor-like exoskeleton of chitin. Molting is necessary for the arthropod to grow. 

A. Arthropods have an open circulatory system with a dorsal heart that pumps 

hemolymph. 

B. Aquatic forms have gills; terrestrial forms have either tracheae or book lungs. 

C. Many biologists consider the arthropods a monophyletic group,but some argue that 
they are polyphyletic. Some biologists have suggested that phylum Onychophora may be a link between annelids and arthropods, but molecular data do not support that hypothesis. The onychophorans, along with the tardigrades, appear to be closely related to the arthropods. 

D. The trilobites are extinct marine arthropods covered by a hard, segmented shell. 

E. Subphylum Chelicerata includes the merostomes (horseshoe crabs) and the 

arachnids (spiders, mites, and their relatives). 

1.The chelicerate body consists of a cephalothorax and abdomen; there are six pairs of 

jointed appendages, of which four pairs serve as legs. 

2. The first pair of appendages are chelicerae, the second pair are pedipalps. These 
appendages may be adapted for manipulation of food, locomotion, defense, or copulation. Chelicerates have no antennae and no mandibles. 

F. Subphylum Crustacea includes lobsters, crabs, shrimp, pillbugs, and barnacles.
1. The crustacean body consists of a cephalothorax and abdomen; typically, five pairs 

of walking legs are present. 

2. Crustaceans have two pairs of antennae that sense taste and touch. The third 

appendages are mandibles used for chewing. Two pairs of maxillae, posterior
to the mandibles, are used for manipulating and holding food. 

G. Subphylum Uniramia includes class Insecta, class Chilopoda, and class 
Diplopoda; members of this subphylum have unbranched appendages and a single pair of antennae. 

1. An insect (class Insecta) is an articulated, tracheated hexapod; its body consists 
of head, thorax, and abdomen. 

2. Insects have a system of tracheae for gas exchange and Malpighian tubules for 

excretion. 

3. The biological success of the insects results from many adaptations, including the 
versatile exoskeleton, segmentation, special- ized jointed appendages, ability to fly, highly developed sense organs, metamorphosis (which reduces intraspecific competition), effective reproductive strategies, effective mechanisms for defense and offense, and the ability to communicate. 

4. The centipedes (class Chilopoda) have one pair of legs per body segment, whereas 

the millipedes (class Diplopoda) have two pairs of legs per body segment. 

Centipedes are carnivorous, whereas millipedes are typically herbivorous. 

DEUTROSOME

I.  Deuterostomes include echinoderms, hemichordates, and cordates.
II. Phylum Echinodermata includes marine animals with a spiny "skin," water
vascular system, tube feet, and endoskeleton. The larvae have bi-lateral symmetry; most of the adults exl1ibit pentaradial symmetry. 

A. Class Crinoidea includes the sea lilies and feather stars. In these echinoderms, the 

oral surface is turned upward; some crinoids are sessile. 

B. Class Asteroidea consists of the sea stars, echinoderms with a central disk from 

which radiate five or more arms. Tube feet are used for locomotion. 

C. Class Ophiuroidea includes the brittle stars, which resemble sea stars but have 
longer, more slender arms that are set off more distinctly from the central disk. The arms are used for locomotion. Their tube feet lack suckers and are not used in locomotion. 

D. Class Echinoidea includes the sea urchins and sand dollars, animals that lack 

arms; they have a solid shell and are covered with spines. 

E. Class Holothuroidea consists of sea cucumbers, animals with elongated flexible
bodies; the mouth is surrounded by a circle of modified tube feet that serve as tentacles. 

III. Hemichordates are marine deuterostomes with a three-part body, in- cluding 

proboscis, collar, and trunk. The acorn worms are the more familiar of the two
extant classes. 

IV. Phylum Chordata consists of three subphyla: Urochordata, Cephalochordata, 
and Vertebrata. At some time in its life cycle, a chordate has a flexible, supporting notochord, a dorsal tubular nerve cord, and pharyngeal (gill) slits. Chordates are also characterized by a postanal tail. . 
A. The tunicates, which belong to subphylum Urochordata, are suspension-feeding, 
marine animals with tunics..Larvae have typical chordate characteristics and are free-swimming. Adults of most groups are sessile suspension feeders, but some species can move about and are part of the plankton. 

B. Subphylum Cephalochordata consists of the lancelets, small, segmented, fishlike
animals that exhibit chordate characteristics. 

C. Subphylum Vertebrata includes animals with a vertebral column forming the 
chief skeletal axis of the body. Vertebrates also have a braincase called a cranium, pronounced cephalization, a complex brain, muscles attached to toe endoskeleton for movement, and neural crest cells.
 1. Some of the earliest known vertebrates, called ostracoderms, were jaw less fishes
 that are now extinct. 
2. Biologists formerly assigned the jawless fishes, the lampreys and hagfishes, to class 
Agnatha. Most biologists now divide the jawless fishes into two classes: Myxiniformes (hagfishes) and Petromyzontiformes (lampreys). Some systematists no longer consider hagfishes to be vertebrates becau~e they have no trace of verte- brae. They classify the vertebrates plus the hagfishes as craniates. 

3. Class Chondrichthyes, the cartilaginous fishes, includes the sharks, rays, and 

skates. 

a. These fishes have jaws, two pairs of fins, and placoid scales.
b. Skates and some species of sharks are oviparous, meaning that they lay eggs.
Many species of sharks are ovoviparous; their young are enclosed by eggs that are incubated in the mother's body. A few shark species are viviparous; the young develop in the mother's uterus and are nourished by transfer of nutrients from the mother's blood. 

4. The bony fishes were formerly assigned to Class Osteichthyes. Biologists now 
divide them into three classes: Actinopterygii, ray-finned fishes; Actinistia, coelancanths; and Dipnoi, lungfishes. 

a. The bony fishes and cartilaginous fishes are thought to have evolved at about the
same time. During the Devonian, bony fishes gave rise to two evolutionary lines: the Actinopterygii, or ray-finned fishes, and the Sarcopterygii, or lobe-finned fishes. 
b. The ray-finned fishes gave rise to the modern bony fishes. In these fishes, the lungs 

have been modified as a swim bladder, an air sac for regulating buoyancy. 
c. The sarcopterygian fishes are thought to have given rise to the lungfishes (class 

Dipnoi) and coelacanths {class Actinistia) . 

d. Bot coelancanths and lungfishe,s were apparently pre-adapted for life on land. 
Biologist now think that the lungfish gave rise to the tetrapods, the land 
vertebrates. 

5. The .first successful tetrapods were the now-extinct labyrinthodonts. These 

animals are thought to have been the ancestors of frogs and salamanders. 

6. Class Amphibia includes salamanders, frogs and toads, and worm like caecilians. 

a. Most amphibians return to the water to reproduce. Frog embryos develop into 
tadpoles, which undergo metamorphosis to become adults. 

b. Amphibians use their moist skin as well as lungs for gas exchange. They have a 

three-chambered heart and systemic, and  pulmonary circulations. 

7. Terrestrial vertebrates, or amniotes, include reptiles, birds and mammals. The
development of the amniotic egg with its shell and amnion was an important 
adaptation for life on land.  

8. Class Reptilia, as traditionally defined, is paraphyletic. It include; dinosaurs, 

turtles, lizards, snakes, and alligators. Many biologist, now include the birds in
the dinosaur clade. 

a. In reptiles, fertilization is internal; most reptiles secrete a leathery protective shell
around the egg; the embryo develops; protective membranes, including an
amnion that keeps it moist. 

b.  A reptile has a dry skin with horny scales, lungs with many chambers, and a three-
chambered heart with some separation of oxygen-rich and oxvgen-poor blood. 

c.  Reptiles domil1ated Earth during the Mesozoic era; then, toward the end of the 

Cretaceous period. many reptiles, including the dinosaurs, became extinct. 
9. Birds (traditionally assigned to class Aves) have many adaptations for flight, 
including feathers, wings, and light, hollow bones containing air spaces. 

a. Birds have a four-chambered heart, very efficient lungs, a high metabolic rate, and 

a constant body temperature; they excrete solid metabolic wastes (uric acid). 

b. Birds have a well-developed nervous system and excellent vision and hearing. 

c. Birds communicate with simple calls and complex songs, as well as with color and
behavior. 

10. Mammals have hair mammary glands, differentiated teeth, and three middle ear 
bones. They maintain a constant body temperature and have a highly developed nervous system and a muscular diaphragm. 

a. Monotremes, mammals that lay eggs, include the duck-billed platypus and spiny 
anteaters. 

b. Marsupials include: pouched mammals, such as kangaroos and opossums. The 
young are born in an embryonic stage and complete their development in the marsupium, where they are nourished with milk from the mammary glands. 

c. Placental mammals are characterized by an organ of exchange, the placenta, that 
develops between the embryo add the mother. Both oxygen and nutrients diffuse across the placenta from mother to embryo, permitting development to take place within the uterus. Living placental mammals are classified in about 16 orders. 

