CAMPBELL BIOLOGY ANIMAL BIOLOGY MODULE US

THe CAMPBELL BioLoGY ANIMAL BioLoGY MobULE US IS A CORNERSTONE FOR MANY UNDERGRADUATE BIOLOGY PROGRAMS
ACROSS THE UNITED STATES, OFFERING A COMPREHENSIVE EXPLORATION OF THE ANIMAL KINGDOM. THIS MODULE DELVES INTO
THE INTRICATE STRUCTURES, DIVERSE FUNCTIONS, AND EVOLUTIONARY PATHWAYS THAT CHARACTERIZE ANIMAL LIFE. FROM THE
FUNDAMENTAL PRINCIPLES OF CELLULAR ORGANIZATION TO THE COMPLEX SYSTEMS THAT GOVERN AN ANIMAL'S SURVIVAL AND
REPRODUCTION, STUDENTS GAIN A DEEP UNDERSTANDING OF BIOLOGICAL CONCEPTS. THIS ARTICLE WILL PROVIDE AN IN-DEPTH
LOOK AT THE KEY TOPICS COVERED, THE LEARNING OBJECTIVES TYPICALLY ASSOCIATED WITH THE CAMPBELL BloLOGY ANIMAL
BioLoGgY MobuULE US, AND HOW IT PREPARES STUDENTS FOR FURTHER STUDY IN BIOLOGICAL SCIENCES. WE WILL EXPLORE THE
MAJOR THEMES, SPECIFIC AREAS OF FOCUS WITHIN ANIMAL PHYSIOLOGY AND ANATOMY, AND THE EVOLUTIONARY CONTEXT
THAT BINDS ALL ANIMAL LIFE.
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UNDERSTANDING ANIMAL DIVERSITY

THE STUDY OF ANIMAL BIOLOGY, PARTICULARLY WITHIN THE FRAMEWORK OF THE CAMPBELL BioLoGY ANIMAL BioLoGY
MoDULE US, BEGINS WITH AN APPRECIATION FOR THE IMMENSE DIVERSITY OF ANIMAL LIFE ON EARTH. THIS SECTION TYPICALLY
INTRODUCES STUDENTS TO THE MAJOR PHYLA, HIGHLIGHTING THE DEFINING CHARACTERISTICS THAT DIFFERENTIATE THEM. Key
CONCEPTS INCLUDE THE EVOLUTION OF MULTICELLULARITY, THE DEVELOPMENT OF TRUE TISSUES, AND THE EMERGENCE OF BODY
SYMMETRY AND SEGMENTATION AS FUNDAMENTAL ORGANIZATIONAL PRINCIPLES. UNDERSTANDING THIS PHYLOGENETIC TREE OF
LIFE IS CRUCIAL FOR GRASPING THE RELATIONSHIPS AND EVOLUTIONARY HISTORY OF ALL ANIMALS.

CLASSIFICATION AND PHYLOGENY OF ANIMALS

A SIGNIFICANT PORTION OF UNDERSTANDING ANIMAL DIVERSITY INVOLVES LEARNING ABOUT THE PRINCIPLES OF BIOLOGICAL
CLASSIFICATION. STUDENTS LEARN HOW ANIMALS ARE GROUPED BASED ON SHARED ANCESTRY, GENETIC SIMILARITIES, AND
MORPHOLOGICAL TRAITS. THE MODULE EMPHASIZES PHYLOGENETIC TREES, WHICH VISUALLY REPRESENT EVOLUTIONARY
RELATIONSHIPS. THIS ALLOWS FOR A DEEPER COMPREHENSION OF HOW DIFFERENT ANIMAL GROUPS HAVE DIVERGED OVER
MILLIONS OF YEARS, FROM EARLY COLONIAL ORGANISMS TO THE COMPLEX VERTEBRATES AND INVERTEBRATES WE SEE TODAY.
THE IMPORTANCE OF MOLECULAR DATA IN REFINING THESE CLASSIFICATIONS IS ALSO A KEY TAKEAWAY.

Key ANIMAL PHYLA AND THEIR CHARACTERISTICS

THe CAMPBELL BloLoGY ANIMAL BioLoGY MobULE US METICULOUSLY COVERS THE MOST SIGNIFICANT ANIMAL PHYLA. THESE
OFTEN INCLUDE:

® PORIFERA (SPONGES)I DISCUSSED FOR THEIR SIMPLE STRUCTURE, LACK OF TRUE TISSUES, AND FILTER-FEEDING
MECHANISMS.

o CNIDARIA (JELLYFISH, CORALS, ANEMONES): EXPLORED FOR THEIR RADIAL SYMMETRY, CNIDOCYTES, AND TWO BASIC
BODY FORMS (POLYP AND MEDUSA).

® PLATYHELMINTHES <FLAT\X/ORMS>I STUDIED FOR THEIR BILATERAL SYMMETRY, CEPHALIZATION, AND OFTEN PARASITIC
LIFESTYLES.



* NEMATODA (ROUND\X/ORMS)I COVERED FOR THEIR UNSEGMENTED BODIES, COMPLETE DIGESTIVE TRACTS, AND
UBIQUITOUS PRESENCE IN VARIOUS ENVIRONMENTS.

e ANNELIDA (SEGMENTED \X/ORMS)Z EXAMINED FOR THEIR SEGMENTED BODIES, COELOMATES, AND DIVERSE HABITATS.

e MoLLuscA (SNAILS/ CLAMS, SQUID)I DELVED INTO FOR THEIR SOFT BODIES, OFTEN PROTECTED BY A SHELL, AND THEIR
SPECIALIZED STRUCTURES LIKE THE MANTLE AND FOOT.

¢ ARTHROPODA (INSECTS/ SPIDERS, CRUSTACEANS)Z HIGHLIGHTED FOR THEIR EXOSKELETONS, SEGMENTED BODIES, AND
JOINTED APPENDAGES, MAKING THEM THE MOST DIVERSE PHYLUM.

e ECHINODERMATA (STARFISH, SEA URCHINS)Z INVESTIGATED FOR THEIR RADIAL SYMMETRY (IN ADULTS), WATER
VASCULAR SYSTEMS, AND UNIQUE MODES OF LOCOMOTION.

e CHORDATA (VERTEBRATES AND THEIR CLOSEST INVERTEBRATE RELATIVES)Z THE FOCUS SHIFTS TO THE DEFINING
CHARACTERISTICS OF THIS PHYLUM, INCLUDING THE NOTOCHORD, DORSAL HOLLOW NERVE CORD, PHARYNGEAL SLITS
AND POST-ANAL TAIL.
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Core PRrINCIPLES OF ANIMAL PHYSIOLOGY

BEYOND CLASSIFYING ANIMALS, THE MODULE DELVES INTO THE FUNDAMENTAL PHYSIOLOGICAL PROCESSES THAT ENABLE LIFE.
THIS INVOLVES UNDERSTANDING HOW ANIMALS MAINTAIN INTERNAL STABILITY DESPITE EXTERNAL ENVIRONMENTAL CHANGES.
CONCEPTS LIKE HOMEOSTASIS, FEEDBACK MECHANISMS, AND THE EXCHANGE OF MATERIALS WITH THE ENVIRONMENT ARE CENTRAL
TO THIS SECTION. THE MODULE AIMS TO EQUIP STUDENTS WITH THE TOOLS TO ANALYZE HOW DIFFERENT ANIMAL BODIES WORK
AT A FUNCTIONAL LEVEL.

HoMeosTASIS AND FeebBACK LooPs

HOMEOSTASIS IS THE BEDROCK OF ANIMAL PHYSIOLOGY, REFERRING TO THE MAINTENANCE OF A STABLE INTERNAL ENVIRONMENT.
THe CAMPBELL BioLoGY ANIMAL BioLoGY MobULE US METICULOUSLY EXPLAINS HOW VARIOUS PHYSIOLOGICAL SYSTEMS
WORK IN CONCERT TO KEEP PARAMETERS LIKE BODY TEMPERATURE, BLOOD GLUCOSE LEVELS, AND PH WITHIN NARROW RANGES.
THIS IS ACHIEVED THROUGH SOPHISTICATED FEEDBACK MECHANISMS, PRIMARILY NEGATIVE FEEDBACK LOOPS THAT COUNTERACT
DEVIATIONS FROM A SET POINT. POSITIVE FEEDBACK, THOUGH LESS COMMON, IS ALSO DISCUSSED FOR ITS ROLE IN SPECIFIC
PROCESSES.

THERMOREGULATION AND ENERGY METABOLISM

THE MODULE DEDICATES SIGNIFICANT ATTENTION TO THERMOREGULATION, THE PROCESS BY WHICH ANIMALS CONTROL THEIR
BODY TEMPERATURE. STUDENTS LEARN ABOUT ENDOTHERMS (\X/ARM‘BLOODED) AND ECTOTHERMS (COLD‘BLOODED), THEIR
RESPECTIVE STRATEGIES FOR HEAT GAIN AND LOSS, AND THE PHYSIOLOGICAL AND BEHAVIORAL ADAPTATIONS INVOLVED.
ENERGY METABOLISM, INCLUDING HOW ANIMALS OBTAIN AND UTILIZE ENERGY FROM FOOD, IS INTRINSICALLY LINKED TO
THERMOREGULATION AND IS EXPLORED THROUGH CONCEPTS LIKE METABOLIC RATE, NUTRIENT ASSIMILATION, AND WASTE
EXCRETION.

NUTRIENT AND GAS EXCHANGE

EFFICIENT EXCHANGE OF NUTRIENTS, GASES, AND WASTE PRODUCTS WITH THE ENVIRONMENT IS ESSENTIAL FOR SURVIVAL. THE
MODULE EXAMINES THE DIVERSE MECHANISMS ANIMALS EMPLOY FOR THIS PURPOSE, FROM SIMPLE DIFFUSION IN SMALLER
ORGANISMS TO COMPLEX CIRCULATORY AND RESPIRATORY SYSTEMS IN LARGER, MORE ACTIVE ANIMALS. THE STRUCTURE AND
FUNCTION OF ORGANS LIKE LUNGS, GILLS, AND THE DIGESTIVE SYSTEM ARE ANALYZED IN DETAIL, EMPHASIZING THEIR



ADAPTATIONS FOR MAXIMIZING SURFACE AREA AND EFFICIENCY.

ANIMAL FoOrM AND FUNCTION: ORGAN SYSTEMS

THIs secTioN oF THE CAMPBELL BioLoGY ANIMAL BioLoGY MobuULE US FOCUSES ON THE MAJOR ORGAN SYSTEMS THAT
FACILITATE AN ANIMAL'S SURVIVAL, INTERACTION WITH ITS ENVIRONMENT, AND CONTINUATION OF ITS SPECIES. EACH sYSTEM IS
EXAMINED FOR ITS UNIQUE ROLE, ITS INTERDEPENDENCIES WITH OTHER SYSTEMS, AND THE EVOLUTIONARY ADAPTATIONS THAT
HAVE SHAPED ITS FORM AND FUNCTION ACROSS DIFFERENT ANIMAL GROUPS.

INTEGUMENTARY, SKELETAL, AND MUSCULAR SYSTEMS

THE INTEGUMENTARY SYSTEM, COMPRISING SKIN AND ITS DERIVATIVES, PROVIDES PROTECTION AND PLAYS ROLES IN SENSORY
PERCEPTION AND THERMOREGULATION. THE SKELETAL SYSTEM OFFERS STRUCTURAL SUPPORT, PROTECTION FOR INTERNAL
ORGANS, AND A FRAMEW ORK FOR MOVEMENT. THE MUSCULAR SYSTEM, WORKING IN CONJUNCTION WITH THE SKELETON, ENABLES
LOCOMOTION AND OTHER BODILY MOVEMENTS. THE DIVERSITY OF THESE SYSTEMS, FROM HYDROSTATIC SKELETONS TO
ENDOSKELETONS AND EXOSKELETONS, IS A KEY AREA OF STUDY.

NErRVOUS AND ENDOCRINE SYSTEMS

THESE TWO SYSTEMS ARE THE PRIMARY COMMUNICATORS AND REGULATORS OF THE ANIMAL BODY. THE NERVOUS SYSTEM
ALLOWS FOR RAPID TRANSMISSION OF INFORMATION THROUGH ELECTRICAL AND CHEMICAL SIGNALS, ENABLING SENSING,
PROCESSING, AND RESPONSE. THE ENDOCRINE SYSTEM UTILIZES HORMONES, WHICH TRAVEL THROUGH THE BLOODSTREAM, TO
REGULATE SLOWER, MORE LONG-TERM PROCESSES SUCH AS GROWTH, METABOLISM, AND REPRODUCTION. THEIR COORDINATED
ACTION IS CRITICAL FOR MAINTAINING HOMEOSTASIS AND RESPONDING TO STIMULI.

CIRCULATORY, RESPIRATORY, AND EXCRETORY SYSTEMS

THE CIRCULATORY SYSTEM TRANSPORTS OXYGEN, NUTRIENTS, HORMONES, AND WASTE PRODUCTS THROUGHOUT THE BODY.
THE RESPIRATORY SYSTEM IS RESPONSIBLE FOR GAS EXCHANGE, TAKING IN OXYGEN AND RELEASING CARBON DIOXIDE. THE
EXCRETORY SYSTEM REMOVES METABOLIC WASTES FROM THE BODY, HELPING TO MAINTAIN CHEMICAL BALANCE. THE MODULE
EXPLORES THE VARIED DESIGNS OF THESE SYSTEMS IN DIFFERENT ANIMAL LINEAGES, FROM OPEN TO CLOSED CIRCULATORY
SYSTEMS AND DIFFERENT RESPIRATORY SURFACES.

DIGESTIVE AND REPRODUCTIVE SYSTEMS

THE DIGESTIVE SYSTEM BREAKS DOWN FOOD INTO ABSORBABLE NUTRIENTS, PROVIDING THE ENERGY AND BUILDING BLOCKS FOR
THE ORGANISM. THE REPRODUCTIVE SYSTEM ENSURES THE CONTINUATION OF THE SPECIES THROUGH THE PRODUCTION OF
OFFSPRING. THE MODULE COVERS VARIOUS MODES OF DIGESTION, FROM INTRACELLULAR TO EXTRACELLULAR, AND A \WIDE
ARRAY OF REPRODUCTIVE STRATEGIES, INCLUDING SEXUAL AND ASEXUAL REPRODUCTION, INTERNAL AND EXTERNAL
FERTILIZATION, AND DIFFERENT PATTERNS OF PARENTAL CARE.

REPRODUCTION AND DEVELOPMENT IN ANIMALS

THe CAMPBELL BioLoGY ANIMAL BioLoGY MobULE US RECOGNIZES THAT REPRODUCTION AND DEVELOPMENT ARE
FUNDAMENTAL TO THE LIFE CYCLE OF ALL ANIMALS. THIS SECTION EXPLORES THE DIVERSE MECHANISMS BY WHICH ANIMALS
CREATE NEW INDIVIDUALS AND THE COMPLEX PROCESSES THAT TRANSFORM A SINGLE CELL INTO A FULLY FORMED ORGANISM.



MobDEs oF ANIMAL REPRODUCTION

ANIMALS EXHIBIT A REMARKABLE RANGE OF REPRODUCTIVE STRATEGIES. THE MODULE DISTINGUISHES BETWEEN ASEXUAL
REPRODUCTION, WHICH INVOLVES A SINGLE PARENT AND PRODUCES GENETICALLY IDENTICAL OFFSPRING (E.G., BUDDING, FISSION),
AND SEXUAL REPRODUCTION, WHICH INVOLVES THE FUSION OF GAMETES FROM TWO PARENTS AND RESULTS IN GENETICALLY
DIVERSE OFFSPRING. THE ADVANTAGES AND DISADVANTAGES OF EACH STRATEGY IN DIFFERENT ECOLOGICAL CONTEXTS ARE
DISCUSSED.

FERTILIZATION, GESTATION, AND PARTURITION

FoLLowING REPRODUCTION, FERTILIZATION CAN BE EXTERNAL (OCCURRING OUTSIDE THE BODY) OR INTERNAL (OCCURRING
WITHIN THE FEMALE'S BODY). THE MODULE EXAMINES THE VARIOUS MECHANISMS THAT ENSURE SUCCESSFUL FERTILIZATION. FOR
SPECIES THAT REPRODUCE SEXUALLY, GESTATION, THE PERIOD OF EMBRYONIC AND FETAL DEVELOPMENT WITHIN THE MOTHER, IS
A CRITICAL PHASE. THE PROCESS OF PARTURITION, OR BIRTH, IS ALSO COVERED, INCLUDING THE DIVERSE WAYS IN WHICH
OFFSPRING ENTER THE WORLD.

EMBRYONIC DEVELOPMENT AND DIFFERENTIATION

THE TRANSFORMATION FROM A FERTILIZED EGG TO A COMPLEX ORGANISM IS A MARVEL OF BIOLOGICAL ENGINEERING. T HE MODULE
INTRODUCES KEY CONCEPTS IN EMBRYONIC DEVELOPMENT, INCLUDING CLEAVAGE (CELL DIVISION), GASTRULATION (FORMATION
OF GERM LAYERS), AND ORGANOGENESIS (FORMATION OF ORGANS). THE PROCESS OF CELL DIFFERENTIATION, WHERE CELLS
BECOME SPECIALIZED FOR SPECIFIC FUNCTIONS, IS ALSO A CENTRAL THEME, HIGHLIGHTING THE GENETIC AND MOLECULAR
MECHANISMS THAT DRIVE THIS CRUCIAL PROCESS.

EcoLoGY AND ANIMAL BEHAVIOR

(UNDERSTANDING HOW ANIMALS INTERACT WITH THEIR ENVIRONMENT AND WITH EACH OTHER IS VITAL TO APPRECIATING THEIR
ROLE IN ECOSYSTEMS. THE CAMPBELL BIoLOGY ANIMAL BioLoGY MobULE US DEDICATES ATTENTION TO THE ECOLOGICAL
PRINCIPLES THAT GOVERN ANIMAL POPULATIONS AND THE FASCINATING FIELD OF ANIMAL BEHAVIOR.

PopPULATION EcoLoGY AND DYNAMICS

THIS AREA OF STUDY FOCUSES ON HOW ANIMAL POPULATIONS GROW/, SHRINK, AND INTERACT WITH THEIR ENVIRONMENTS.
CONCEPTS SUCH AS POPULATION DENSITY, DISPERSION, AGE STRUCTURE, AND THE FACTORS THAT LIMIT POPULATION GROWTH
(E.G., RESOURCE AVAILABILITY, PREDATION, DISEASE) ARE EXPLORED. THE MODULE ALSO INTRODUCES DIFFERENT TYPES OF
POPULATION GROWTH MODELS, SUCH AS EXPONENTIAL AND LOGISTIC GROWTH.

COMMUNITY ECOLOGY AND INTERSPECIFIC INTERACTIONS

ANIMAL COMMUNITIES ARE COMPLEX WEBS OF INTERACTING SPECIES. STUDENTS LEARN ABOUT VARIOUS INTERSPECIFIC
INTERACTIONS, INCLUDING PREDATION, COMPETITION, MUTUALISM, COMMENSALISM, AND PARASITISM. THE MODULE EXAMINES
HOW THESE INTERACTIONS SHAPE COMMUNITY STRUCTURE, BIODIVERSITY, AND THE EVOLUTIONARY TRAJECTORIES OF THE
INVOLVED SPECIES.

ANIMAL BEHAVIOR AND ITS EVOLUTIONARY BASIS

ANIMAL BEHAVIOR ENCOMPASSES ALL OBSERVABLE ACTIONS OF AN ANIMAL. | HE MODULE EXPLORES VARIOUS ASPECTS OF
BEHAVIOR, INCLUDING FORAGING, MATING, SOCIAL INTERACTIONS, COMMUNICATION, AND MIGRATION. EMPHASIS IS PLACED ON
THE EVOLUTIONARY UNDERPINNINGS OF BEHAVIOR, WITH AN INTRODUCTION TO CONCEPTS LIKE OPTIMAL FORAGING THEORY AND



THE STUDY OF ANIMAL COMMUNICATION SIGNALS. THE ROLE OF GENETICS AND LEARNING IN SHAPING BEHAVIOR IS ALSO A KEY
CONSIDERATION.

EVOLUTIONARY ADAPTATIONS OF ANIMALS

EVOLUTION IS THE UNIFYING THEME IN BIOLOGY, AND THE CAMPBELL BioLoGY ANIMAL BioLoGy MobuLE US UNDERSCORES
HOW EVOLUTIONARY PROCESSES HAVE SHAPED THE INCREDIBLE DIVERSITY AND COMPLEXITY OF ANIMAL LIFE. THIS SECTION
FOCUSES ON THE MECHANISMS OF EVOLUTION AND HOW NATURAL SELECTION HAS LED TO THE REMARKABLE ADAPTATIONS
OBSERVED IN ANIMALS.

MECHANISMS OF EVOLUTION

STUDENTS ARE INTRODUCED TO THE FUNDAMENTAL MECHANISMS OF EVOLUTION, INCLUDING NATURAL SELECTION, GENETIC DRIFT,
GENE FLOW, AND MUTATION. THE MODULE EXPLAINS HOW THESE FORCES CAN ALTER ALLELE FREQUENCIES IN POPULATIONS OVER
TIME, LEADING TO EVOLUTIONARY CHANGE. THE CONCEPT OF FITNESS, DEFINED AS REPRODUCTIVE SUCCESS, IS CENTRAL TO
UNDERSTANDING NATURAL SELECTION.

ADAPTATIONS FOR SPECIFIC ENVIRONMENTS

THE MODULE HIGHLIGHTS NUMEROUS EXAMPLES OF HOW ANIMALS HAVE EVOLVED SPECIFIC ADAPTATIONS TO THRIVE IN DIVERSE
ENVIRONMENTS, FROM THE EXTREME CONDITIONS OF DESERTS AND POLAR REGIONS TO THE DEPTHS OF THE OCEAN. THESE
ADAPTATIONS CAN BE MORPHOLOGICAL (E.G./ CAMOUFLAGE, SPECIALIZED LIMBS)/ PHYSIOLOGICAL (E.G./ TOLERANCE TO
EXTREME TEMPERATURES, EFFICIENT WATER CONSERVATION), OR BEHAVIORAL (E.G., MIGRATION PATTERNS, HIBERNATION).

CONVERGENT EvOLUTION AND ADAPTIVE RADIATION

CONVERGENT EVOLUTION, WHERE UNRELATED SPECIES EVOLVE SIMILAR TRAITS IN RESPONSE TO SIMILAR ENVIRONMENTAL
PRESSURES, IS A COMMON THEME. EXAMPLES SUCH AS THE EVOLUTION OF WINGS IN BIRDS, BATS, AND INSECTS ILLUSTRATE THIS
CONCEPT. ADAPTIVE RADIATION, THE DIVERSIFICATION OF A LINEAGE INTO MULTIPLE SPECIES THAT OCCUPY DIFFERENT
ECOLOGICAL NICHES, IS ALSO EXAMINED, OFTEN EXEMPLIFIED BY THE GALAPAGOS FINCHES OR CICHLID FISH, SHOWCASING HOW
EVOLUTIONARY PRESSURES DRIVE DIVERSIFICATION.

FAQ

Q: WHAT ARE THE MAIN LEARNING OBJECTIVES OF THE CAMPBELL BioLOGY ANIMAL
BioLogy MobpuLe US?

A: THE MAIN LEARNING OBJECTIVES INCLUDE UNDERSTANDING ANIMAL DIVERSITY AND PHYLOGENY, COMPREHENDING CORE
PHYSIOLOGICAL PRINCIPLES LIKE HOMEOSTASIS, ANALYZING THE STRUCTURE AND FUNCTION OF MAJOR ORGAN SYSTEMS,
EXPLORING REPRODUCTION AND DEVELOPMENT, AND EXAMINING ECOLOGICAL INTERACTIONS AND EVOLUTIONARY ADAPTATIONS
WITHIN THE ANIMAL KINGDOM.

Q: How poes THe CAMPBELL BioLoGY ANIMAL BioLoGY MobuULE US COVER ANIMAL
DIVERSITY?

A: |T COVERS ANIMAL DIVERSITY BY INTRODUCING STUDENTS TO THE CLASSIFICATION AND PHYLOGENY OF ANIMALS, FOCUSING
ON THE DEFINING CHARACTERISTICS OF MAJOR ANIMAL PHYLA SUCH AS PORIFERA, CNIDARIA, ARTHROPODA, AND CHORDATA,



AND EXPLAINING THE EVOLUTIONARY RELATIONSHIPS BETWEEN THESE GROUPS.

Q: WHAT ARE SOME OF THE KEY PHYSIOLOGICAL PRINCIPLES DISCUSSED IN THE
MODULE?

A: KEY PHYSIOLOGICAL PRINCIPLES INCLUDE HOMEOSTASIS AND FEEDBACK LOOPS, THERMOREGULATION, ENERGY METABOLISM,
NUTRIENT AND GAS EXCHANGE, AND THE MAINTENANCE OF INTERNAL BALANCE IN RESPONSE TO ENVIRONMENTAL CHANGES.

Q: WHICH ORGAN SYSTEMS ARE TYPICALLY DETAILED IN THE CAMPBELL BioLOGY
ANIMAL BioLoGY MopuLE US?

A: THE MODULE TYPICALLY DETAILS THE INTEGUMENTARY, SKELETAL, MUSCULAR, NERVOUS, ENDOCRINE, CIRCULATORY,
RESPIRATORY, EXCRETORY, DIGESTIVE, AND REPRODUCTIVE SYSTEMS, EXPLAINING THEIR FUNCTIONS AND INTERRELATIONSHIPS.

QI How DOES THE MODULE ADDRESS ANIMAL REPRODUCTION AND DEVELOPMENT?

A: |T ADDRESSES THESE TOPICS BY COVERING DIFFERENT MODES OF REPRODUCTION (ASEXUAL VS. SEXUAL)/ FERTILIZATION
STRATEGIES, EMBRYONIC DEVELOPMENT PROCESSES LIKE CLEAVAGE AND GASTRULATION, AND THE STAGES OF GESTATION AND
PARTURITION.

Q: WHAT ROLE DOES ECOLOGY PLAY IN THE CAMPBELL BloLoGY ANIMAL BloLoGgy
MobuLe US?

A: ECOLOGY IS INTEGRATED BY EXPLORING POPULATION DYNAMICS, COMMUNITY INTERACTIONS SUCH AS PREDATION AND
COMPETITION, AND THE BEHAVIORAL ECOLOGY THAT EXPLAINS WHY ANIMALS BEHAVE IN CERTAIN WAYS TO ENHANCE THEIR
SURVIVAL AND REPRODUCTION.

Q: CAN YOU GIVE AN EXAMPLE OF AN EVOLUTIONARY ADAPTATION DISCUSSED IN THE
MODULE?

A: EXAMPLES OF EVOLUTIONARY ADAPTATIONS INCLUDE THE DEVELOPMENT OF SPECIALIZED RESPIRATORY ORGANS FOR
AQUATIC LIFE, THE PHYSIOLOGICAL MECHANISMS FOR WATER CONSERVATION IN DESERT ANIMALS, OR THE BEHAVIORAL
STRATEGIES FOR THERMOREGULATION IN MAMMALS AND BIRDS.

QI How DOES THE MODULE CONNECT FORM AND FUNCTION IN ANIMALS?

A: THE MODULE CONNECTS FORM AND FUNCTION BY ILLUSTRATING HOW THE SPECIFIC PHYSICAL STRUCTURES (FORM) OF AN
ANIMAL'S ORGANS AND SYSTEMS ARE PRECISELY ADAPTED TO PERFORM THEIR SPECIFIC TASKS (FUNCTION)I OFTEN WITH
EXAMPLES DRAWN FROM DIVERSE ANIMAL GROUPS AND THEIR ENVIRONMENTS.

QZ IS THE STUDY OF GENETICS IMPORTANT WITHIN THE ANIMAL BIOLOGY MODULE?

A: YES, THE STUDY OF GENETICS IS IMPORTANT AS IT UNDERLIES MANY ASPECTS OF ANIMAL BIOLOGY, INCLUDING INHERITANCE,
CELL DIFFERENTIATION DURING DEVELOPMENT, THE EVOLUTIONARY BASIS OF ADAPTATIONS, AND THE MECHANISMS OF NATURAL
SELECTION ACTING ON GENETIC VARIATION.
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