CAMPBELL BIOLOGY CHAPTER 69 QUESTIONS US

CHAPTER 69: ANIMAL REPRODUCTION - COMPREHENSIVE QUESTIONS AND ANSWERS

CAMPBELL BIOLOGY CHAPTER 69 QUESTIONS US OFTEN DELVE INTO THE INTRICATE AND DIVERSE MECHANISMS OF REPRODUCTION
ACROSS THE ANIMAL KINGDOM. THIS CHAPTER IS FOUNDATIONAL FOR UNDERSTANDING EVOLUTIONARY ADAPTATIONS, GENETIC
DIVERSITY, AND THE LIFE CYCLES OF COUNTLESS SPECIES. WE WILL EXPLORE VARIOUS REPRODUCTIVE STRATEGIES, FROM
ASEXUAL REPRODUCTION TO THE COMPLEXITIES OF SEXUAL REPRODUCTION, INCLUDING GAMETE FORMATION, FERTILIZATION, AND
THE DEVELOPMENT OF OFFSPRING. THIS DETAILED GUIDE AIMS TO PROVIDE THOROUGH ANSWERS TO COMMON QUESTIONS,
REINFORCING KEY CONCEPTS AND AIDING STUDENTS IN THEIR STUDY OF THIS VITAL BIOLOGICAL TOPIC. PREPARE TO NAVIGATE
THE FASCINATING WORLD OF ANIMAL REPRODUCTION.
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UNDERSTANDING ANIMAL REPRODUCTION

ANIMAL REPRODUCTION IS THE BIOLOGICAL PROCESS BY WHICH NEW INDIVIDUAL ORGANISMS — OFFSPRING — ARE PRODUCED FROM
THEIR PARENTS. THIS FUNDAMENTAL BIOLOGICAL PROCESS ENSURES THE CONTINUATION OF SPECIES AND IS CHARACTERIZED BY
AN ASTONISHING DIVERSITY OF STRATEGIES OBSERVED THROUGHOUT THE ANIMAL KINGDOM. UNDERSTANDING THE VARIATIONS
AND UNDERLYING PRINCIPLES OF REPRODUCTION IS CRUCIAL FOR COMPREHENDING EVOLUTIONARY SUCCESS AND ECOLOGICAL
DYNAMICS. THE CHAPTER ON ANIMAL REPRODUCTION IN CAMPBELL BIOLOGY SYSTEMATICALLY BREAKS DOWN THESE COMPLEX
PROCESSES, MAKING THEM ACCESSIBLE TO STUDENTS.

THE PRIMARY GOAL OF REPRODUCTION IS TO PASS ON GENETIC MATERIAL TO THE NEXT GENERATION. THIS CAN BE ACHIEVED
THROUGH TWO MAIN MODES: ASEXUAL REPRODUCTION AND SEXUAL REPRODUCTION. EACH MODE HAS DISTINCT ADVANTAGES
AND DISADVANTAGES, INFLUENCING THE EVOLUTIONARY TRAJECTORY OF DIFFERENT ANIMAL GROUPS. THE QUESTIONS
SURROUNDING THESE MODES OFTEN FOCUS ON THEIR EFFICIENCY, THE GENETIC VARIABILITY THEY PRODUCE, AND THEIR
SUITABILITY TO SPECIFIC ENVIRONMENTAL CONDITIONS. THIS SECTION SETS THE STAGE FOR A DEEPER DIVE INTO THE SPECIFIC
MECHANISMS AND CONCEPTS THAT DEFINE ANIMAL REPRODUCTIVE BIOLOGY.

ASEXUAL REPRODUCTION IN ANIMALS

ASEXUAL REPRODUCTION IS A MODE OF REPRODUCTION THAT INVOLVES A SINGLE PARENT AND PRODUCES OFFSPRING THAT ARE
GENETICALLY IDENTICAL TO THE PARENT AND TO EACH OTHER. THIS PROCESS IS OFTEN RAPID AND ENERGY-EFFICIENT, ALLOWING
FOR QUICK POPULATION GROWTH, ESPECIALLY IN STABLE ENVIRONMENTS. SEVERAL DISTINCT FORMS OF ASEXUAL
REPRODUCTION ARE OBSERVED IN ANIMALS, EACH WITH ITS UNIQUE CELLULAR AND DEVELOPMENTAL PATHWAYS.

BubDDING

BUDDING IS A PROCESS WHERE A NEW ORGANISM DEVELOPS FROM AN OUTGROWTH OR BUD DUE TO CELL DIVISION AT ONE
PARTICULAR SITE. THE BUD GROWS AND EVENTUALLY DETACHES FROM THE PARENT ORGANISM TO LIVE AS AN INDEPENDENT
ORGANISM. THIS IS COMMONLY SEEN IN ORGANISMS LIKE HYDRA AND SOME MARINE INVERTEBRATES. THE GENETIC MATERIAL OF



THE BUD IS A DIRECT REPLICA OF THE PARENTIS/ ENSURING A LACK OF GENETIC VARIATION.

Fission

FISSION IS A TYPE OF ASEXUAL REPRODUCTION IN WHICH A PARENT ORGANISM SPLITS INTO TWO OR MORE INDIVIDUALS OF
APPROXIMATELY EQUAL SIZE. THIS IS CHARACTERISTIC OF MANY SINGLE-CELLED ORGANISMS, SUCH AS AMOEBAS, AND SOME
SIMPLE MULTICELLULAR ANIMALS. BINARY FISSION, WHERE THE CELL DIVIDES INTO TWO IDENTICAL DAUGHTER CELLS, IS A PRIME
EXAMPLE. THE PROCESS IS EFFICIENT, BUT LIKE BUDDING, IT DOES NOT INTRODUCE GENETIC DIVERSITY.

FRAGMENTATION

FRAGMENTATION INVOLVES THE SPLITTING OF THE PARENT BODY INTO SEVERAL FRAGMENTS, EACH OF WHICH SUBSEQUENTLY
REGENERATES INTO A COMPLETE NEW ORGANISM. THIS METHOD IS EMPLOYED BY ORGANISMS LIKE SOME SPECIES OF FLAT\WORMS
AND STARFISH. THE ABILITY TO REGENERATE LOST BODY PARTS IS A PREREQUISITE FOR FRAGMENTATION TO BE AN EFFECTIVE
REPRODUCTIVE STRATEGY. EACH FRAGMENT MUST POSSESS THE NECESSARY CELLS AND GENETIC INFORMATION TO REBUILD A
WHOLE ORGANISM.

P ARTHENOGENESIS

P ARTHENOGENESIS IS A FORM OF ASEXUAL REPRODUCTION IN WHICH AN EGG DEVELOPS INTO A NEW INDIVIDUAL WITHOUT BEING
FERTILIZED BY A SPERM. THIS PROCESS OCCURS IN VARIOUS ANIMAL SPECIES, INCLUDING SOME INSECTS, CRUSTACEANS, AND
LIZARDS. WHILE IT IS TECHNICALLY ASEXUAL BECAUSE IT BYPASSES FERTILIZATION, THE ORIGIN OF THE EGG ITSELF CAN BE A
RESULT OF MEIOSIS, INTRODUCING SOME LEVEL OF GENETIC VARIATION IN CERTAIN CASES, OR IT CAN BE ENTIRELY MITOTIC,
LEADING TO CLONES. UUNDERSTANDING THE GENETIC IMPLICATIONS OF PARTHENOGENESIS IS A KEY AREA OF STUDY.

SEXUAL REPRODUCTION IN ANIMALS

SEXUAL REPRODUCTION INVOLVES THE FUSION OF SPECIALIZED REPRODUCTIVE CELLS CALLED GAMETES, TYPICALLY FROM TWO
PARENTS, TO FORM A ZYGOTE, WHICH THEN DEVELOPS INTO A NEW INDIVIDUAL. THIS MODE OF REPRODUCTION IS CHARACTERIZED
BY GENETIC RECOMBINATION AND THE GENERATION OF OFFSPRING THAT ARE GENETICALLY DIVERSE. THIS GENETIC VARIABILITY IS
A SIGNIFICANT ADVANTAGE IN CHANGING OR CHALLENGING ENVIRONMENTS, AS IT INCREASES THE LIKELIHOOD THAT SOME
INDIVIDUALS WILL POSSESS TRAITS THAT ALLOW THEM TO SURVIVE AND REPRODUCE.

THE KEY COMPONENTS OF SEXUAL REPRODUCTION INCLUDE THE PRODUCTION OF GAMETES (SPERM AND EGGS)/ FERTILIZATION,
AND THE SUBSEQUENT DEVELOPMENT OF THE EMBRYO. [HE COMPLEXITY OF SEXUAL REPRODUCTION LIES IN THE INTRICATE
COORDINATION OF THESE PROCESSES, OFTEN INVOLVING SPECIALIZED REPRODUCTIVE ORGANS AND HORMONAL REGULATION.
QUESTIONS IN THIS AREA OFTEN EXPLORE THE EVOLUTIONARY ADVANTAGES OF SEXUAL REPRODUCTION, THE MECHANISMS OF
MEIOSIS THAT ENSURE GENETIC DIVERSITY, AND THE VARIOUS FORMS OF SEXUAL REPRODUCTION SEEN ACROSS DIFFERENT ANIMAL
PHYLA.

GAMETE FORMATION (GAMETOGENESIS)

GAMETOGENESIS IS THE PROCESS BY WHICH GERM CELLS UNDERGO MEIOSIS TO PRODUCE GAMETES. IN MALES, THIS PROCESS IS
CALLED SPERMATOGENESIS, RESULTING IN THE FORMATION OF SPERM. IN FEMALES, IT IS CALLED OOGENESIS, LEADING TO THE
FORMATION OF EGGS. MEIOSIS IS CRUCIAL HERE AS IT REDUCES THE CHROMOSOME NUMBER BY HALF (DIPLOID TO HAPLOID) AND
INTRODUCES GENETIC VARIATION THROUGH CROSSING OVER AND INDEPENDENT ASSORTMENT. THE EFFICIENT AND SYNCHRONIZED
PRODUCTION OF VIABLE GAMETES IS ESSENTIAL FOR SUCCESSFUL SEXUAL REPRODUCTION.



GONADS AND ACCESSORY REPRODUCTIVE ORGANS

ANIMALS POSSESS SPECIALIZED ORGANS CALLED GONADS WHERE GAMETES ARE PRODUCED. IN MALES, THE GONADS ARE THE
TESTES, AND IN FEMALES, THEY ARE THE OVARIES. THESE ORGANS ARE ALSO RESPONSIBLE FOR THE PRODUCTION OF SEX
HORMONES THAT REGULATE REPRODUCTIVE DEVELOPMENT AND BEHAVIOR. ACCESSORY REPRODUCTIVE ORGANS, SUCH AS DUCTS
AND GLANDS, PLAY ROLES IN THE TRANSPORT, MATURATION, AND DELIVERY OF GAMETES, AS WELL AS THE NOURISHING AND
PROTECTION OF THE DEVELOPING EMBRYO IN SOME SPECIES.

FERTILIZATION: INTERNAL VS. EXTERNAL

FERTILIZATION IS THE FUSION OF MALE AND FEMALE GAMETES TO FORM A ZYGOTE. THIS CRITICAL EVENT CAN OCCUR EITHER
EXTERNALLY, IN THE ENVIRONMENT, OR INTERNALLY, WITHIN THE REPRODUCTIVE TRACT OF ONE OF THE PARENTS. THE MODE OF
FERTILIZATION HAS SIGNIFICANT IMPLICATIONS FOR THE SURVIVAL RATES OF GAMETES AND ZYGOTES, AS WELL AS THE LEVEL OF
PARENTAL CARE PROVIDED.

EXTERNAL FERTILIZATION

EXTERNAL FERTILIZATION TYPICALLY OCCURS IN AQUATIC ENVIRONMENTS, WHERE BOTH SPERM AND EGGS ARE RELEASED INTO
THE WATER. THIS STRATEGY IS COMMON AMONG MANY FISH, AMPHIBIANS, AND INVERTEBRATES. |T OFTEN INVOLVES THE RELEASE
OF LARGE NUMBERS OF GAMETES TO INCREASE THE CHANCES OF FERTILIZATION, AS GAMETES ARE VULNERABLE TO
ENVIRONMENTAL HAZARDS AND PREDATION. THE SYNCHRONIZATION OF SPAWNING EVENTS IS OFTEN CRUCIAL FOR MAXIMIZING
FERTILIZATION SUCCESS.

INTERNAL FERTILIZATION

INTERNAL FERTILIZATION OCCURS WITHIN THE BODY OF ONE OF THE PARENTS, USUALLY THE FEMALE. THIS METHOD IS
CHARACTERISTIC OF TERRESTRIAL ANIMALS, AS WELL AS SOME AQUATIC SPECIES LIKE SHARKS AND MARINE MAMMALS. INTERNAL
FERTILIZATION GENERALLY INVOLVES FEWER GAMETES BUT OFFERS A HIGHER PROBABILITY OF FERTILIZATION AND PROTECTION
FOR THE DEVELOPING ZYGOTE. |T OFTEN REQUIRES SPECIALIZED STRUCTURES FOR GAMETE DELIVERY, SUCH AS COPULATORY
ORGANS, AND IS FREQUENTLY ASSOCIATED WITH INTERNAL DEVELOPMENT OF THE EMBRYO.

ReprobUCTIVE CYCLES AND REGULATION

REPRODUCTIVE CYCLES ARE SERIES OF PHYSIOLOGICAL EVENTS THAT LEAD TO REPRODUCTION. THESE CYCLES ARE OFTEN
REGULATED BY HORMONES AND INFLUENCED BY ENVIRONMENTAL CUES SUCH AS TEMPERATURE, LIGHT, AND SEASON.
(UNDERSTANDING THESE CYCLES IS KEY TO COMPREHENDING THE TIMING AND SYNCHRONIZATION OF REPRODUCTIVE EVENTS IN
DIFFERENT SPECIES.

HorMoNAL CONTROL

HORMONES PLAY A CENTRAL ROLE IN REGULATING THE REPRODUCTIVE SYSTEMS OF ANIMALS. FOR INSTANCE, GONADOTROPINS
LIKE FOLLICLE-STIMULATING HORMONE (FSH) AND LUTEINIZING HORMONE (LH) STIMULATE THE GONADS TO PRODUCE GAMETES
AND SEX HORMONES (ESTROGEN, PROGESTERONE, TESTOSTERONE). THESE HORMONES NOT ONLY CONTROL GAMETOGENESIS BUT
ALSO INFLUENCE SEXUAL BEHAVIOR, THE DEVELOPMENT OF SECONDARY SEXUAL CHARACTERISTICS, AND THE PREPARATION OF
THE BODY FOR PREGNANCY AND BIRTH.



ENVIRONMENTAL INFLUENCES

ENVIRONMENTAL FACTORS CAN SIGNIFICANTLY IMPACT REPRODUCTIVE TIMING. PHOTOPERIOD (DAY LENGTH) IS A CRITICAL CUE
FOR MANY ANIMALS, INFLUENCING THE ONSET OF BREEDING SEASONS. TEMPERATURE CAN ALSO PLAY A ROLE, PARTICULARLY IN
ECTOTHERMIC ANIMALS. SEASONAL AVAILABILITY OF FOOD RESOURCES OFTEN DICTATES WHEN IT IS MOST ADVANTAGEOUS TO
REPRODUCE, ENSURING THAT OFFSPRING ARE BORN OR HATCHED WHEN CONDITIONS ARE FAVORABLE FOR THEIR SURVIVAL AND
GROWTH.

DevELOPMENT OF OFFSPRING

FoLLowING FERTILIZATION, THE ZYGOTE UNDERGOES A COMPLEX SERIES OF DEVELOPMENTAL EVENTS THAT LEAD TO THE
FORMATION OF A NEW ORGANISM. THE PATTERN OF DEVELOPMENT, INCLUDING WHERE AND HOW THE EMBRYO IS NURTURED,
VARIES WIDELY AMONG ANIMAL GROUPS. THIS STAGE IS CRUCIAL FOR UNDERSTANDING THE LIFE CYCLE OF AN ORGANISM AND ITS
ECOLOGICAL NICHE.

OvIPAROUS DEVELOPMENT

OVIPAROUS ANIMALS LAY EGGS, AND EMBRYONIC DEVELOPMENT OCCURS OUTSIDE THE MOTHER'S BODY WITHIN THE PROTECTIVE
SHELL OF AN EGG. THIS STRATEGY IS COMMON IN BIRDS, REPTILES, AND MOST FISH AND AMPHIBIANS. THE EGG CONTAINS A YOLK
THAT PROVIDES NUTRIENTS FOR THE DEVELOPING EMBRYO. THE SUCCESS OF THIS MODE DEPENDS ON FACTORS LIKE PREDATION ON
EGGS AND ENVIRONMENTAL CONDITIONS.

VIVIPAROUS DEVELOPMENT

VIVIPAROUS ANIMALS GIVE BIRTH TO LIVE YOUNG, AND EMBRYONIC DEVELOPMENT OCCURS INSIDE THE MOTHER'S BODY.
NUTRIENTS ARE TYPICALLY SUPPLIED DIRECTLY FROM THE MOTHER TO THE DEVELOPING EMBRYO, OFTEN THROUGH A PLACENTA.
MAMMALS ARE THE MOST WELL-KNOWN EXAMPLE OF VIVIPAROUS ANIMALS. THIS MODE OFFERS GREATER PROTECTION TO THE
DEVELOPING OFFSPRING BUT REQUIRES A SIGNIFICANT ENERGETIC INVESTMENT FROM THE MOTHER.

OvoVivIPAROUS DEVELOPMENT

OVOVIVIPAROUS ANIMALS RETAIN THE EGGS INSIDE THE MOTHER'S BODY UNTIL THEY HATCH. THE DEVELOPING EMBRYOS ARE
NOURISHED BY THE YOLK WITHIN THE EGG, AND UPON HATCHING, THEY ARE BORN LIVE. THIS STRATEGY COMBINES ASPECTS OF
BOTH OVIPARITY AND VIVIPARITY. SOME FISH, REPTILES, AND INVERTEBRATES EXHIBIT OVOVIVIPARITY. \WHILE THE YOUNG ARE
BORN LIVE, THEY ARE NOT DIRECTLY CONNECTED TO THE MOTHER FOR NOURISHMENT BEYOND THE YOLK.

Key TerMS AND CONCEPTS IN ANIMAL REPRODUCTION

A THOROUGH UNDERSTANDING OF CAMPBELL BioLoGY CHAPTER 69 REQUIRES FAMILIARITY WITH A CORE SET OF BIOLOGICAL
TERMS. THESE TERMS ARE FUNDAMENTAL TO DESCRIBING THE PROCESSES AND STRUCTURES INVOLVED IN ANIMAL REPRODUCTION.
MASTERY OF THESE CONCEPTS IS ESSENTIAL FOR ANSWERING ANY DETAILED QUESTIONS ON THE SUBJECT.

® /YGOTE: THE DIPLOID CELL RESULTING FROM THE FUSION OF TWO HAPLOID GAMETES, A FERTILIZED OVUM.

e GAMETE: A MATURE HAPLOID MALE OR FEMALE GERM CELL THAT IS ABLE TO UNITE WITH ANOTHER OF THE OPPOSITE SEX
IN SEXUAL REPRODUCTION TO FORM A ZYGOTE.

® FERTILIZATION: THE PROCESS BY WHICH MALE AND FEMALE GAMETES FUSE TO FORM A ZYGOTE.



e MEIOSIS: A TYPE OF CELL DIVISION THAT REDUCES THE NUMBER OF CHROMOSOMES IN THE PARENT CELL BY HALF AND
PRODUCES FOUR GAMETE CELLS.

® PARTHENOGENESIS: A FORM OF ASEXUAL REPRODUCTION IN WHICH AN EGG DEVELOPS INTO A NEW INDIVIDUAL WITHOUT
BEING FERTILIZED BY A SPERM.

e OVIPARITY: A MODE OF REPRODUCTION IN WHICH THE FEMALE LAYS EGGS.

® VIVIPARITY: A MODE OF REPRODUCTION IN WHICH THE EMBRYO DEVELOPS INSIDE THE BODY OF THE MOTHER, RESULTING
IN LIVE BIRTH.

e OVOVIVIPARITY: A MODE OF REPRODUCTION IN WHICH EGGS HATCH INSIDE THE MOTHER'S BODY, AND THE YOUNG ARE
BORN LIVE.

® HERMAPHRODITISM: THE CONDITION OF HAVING BOTH MALE AND FEMALE REPRODUCTIVE ORGANS.

® ESTROUS CYCLE: A RECURRING CYCLE OF PHYSIOLOGICAL CHANGES IN SEXUAL-RECEPTIVE FEMALES OF MOST MAMMALIAN
SPECIES.

® MENSTRUAL CYCLE: A RECURRING CYCLE OF PHYSIOLOGICAL CHANGES IN SEXUALLY MATURE FEMALES OF SOME
PRIMATES, CHARACTERIZED BY SHEDDING OF THE UTERINE LINING.

FREQUENTLY AskeD QUESTIONS

Q: \WHAT IS THE PRIMARY ADVANTAGE OF SEXUAL REPRODUCTION OVER ASEXUAL
REPRODUCTION FROM AN EVOLUTIONARY STANDPOINT?

A: THE PRIMARY EVOLUTIONARY ADVANTAGE OF SEXUAL REPRODUCTION IS THE GENERATION OF GENETIC VARIATION AMONG
OFFSPRING. THIS DIVERSITY INCREASES THE ADAPTARBILITY OF A POPULATION TO CHANGING ENVIRONMENTAL CONDITIONS, NEW
DISEASES, OR PREDATORS, MAKING THE SPECIES MORE RESILIENT TO EXTINCTION.

Q: CAN YOU EXPLAIN THE DIFFERENCE BETWEEN THE ESTROUS CYCLE AND THE
MENSTRUAL CYCLE?

A: THE ESTROUS CYCLE OCCURS IN MOST NON-PRIMATE MAMMALS AND INVOLVES THE REABSORPTION OF THE UTERINE LINING IF
FERTILIZATION DOES NOT OCCUR. FEMALES ARE TYPICALLY ONLY RECEPTIVE TO MATING DURING A SPECIFIC PERIOD OF SEXUAL
RECEPTIVITY CALLED ESTRUS OR “HEAT.” THE MENSTRUAL CYCLE, FOUND IN PRIMATES, INVOLVES THE SHEDDING OF THE UTERINE
LINING (MENSTRUATION) IF FERTILIZATION DOES NOT OCCUR, AND SEXUAL RECEPTIVITY CAN BE MORE PROLONGED.

QZ How DOES TEMPERATURE AFFECT EXTERNAL FERTILIZATION IN AQUATIC ANIMALS?

A: TEMPERATURE CAN INFLUENCE THE METABOLIC RATE OF GAMETES, AFFECTING THEIR VIABILITY AND THE SPEED OF
FERTILIZATION. IN SOME SPECIES, SPECIFIC TEMPERATURE RANGES ARE NECESSARY FOR SUCCESSFUL SPAWNING OR FOR THE
PROPER DEVELOPMENT OF THE EMBRYO AFTER EXTERNAL FERTILIZATION. EXTREME TEMPERATURES CAN BE DETRIMENTAL TO
GAMETES OR DEVELOPING EMBRYOS.

Q: WHAT IS THE ROLE OF HORMONES IN REGULATING THE REPRODUCTIVE CYCLES OF
FEMALE MAMMALS?

A: HorMONES LIKE FSH, LH, ESTROGEN, AND PROGESTERONE ARE CRUCIAL. FSH AND LH STIMULATE THE OVARIES TO DEVELOP



FOLLICLES AND RELEASE EGGS. ESTROGEN AND PROGESTERONE REGULATE THE DEVELOPMENT OF THE UTERINE LINING
(ENDOMETRIUM) AND INFLUENCE SEXUAL BEHAVIOR. THEIR FLUCTUATING LEVELS ORCHESTRATE THE MENSTRUAL OR ESTROUS
CYCLE.

QZ IN WHAT TYPES OF ANIMALS IS PARTHENOGENESIS MOST COMMONLY OBSERVED?

A: PARTHENOGENESIS IS MOST COMMONLY OBSERVED IN INVERTEBRATES LIKE APHIDS, ROTIFERS, AND SOME SPECIES OF
CRUSTACEANS, AS WELL AS IN SOME VERTEBRATES, PARTICULARLY CERTAIN SPECIES OF LIZARDS, FISH, AND INSECTS. IT IS RARE
IN MAMMALS.

QI WHAT ARE THE ENERGETIC COSTS AND BENEFITS OF VIVIPARITY?

A: VIVIPARITY OFFERS THE SIGNIFICANT BENEFIT OF PROTECTING THE DEVELOPING EMBRYO FROM EXTERNAL ENVIRONMENTAL
CHALLENGES AND PREDATION, AND PROVIDING A CONTINUOUS SUPPLY OF NUTRIENTS. HO\X/EVER, IT COMES WITH A
SUBSTANTIAL ENERGETIC COST TO THE MOTHER, WHO MUST PRODUCE AND SUSTAIN THE DEVELOPING FETUS, OFTEN REQUIRING
INCREASED FOOD INTAKE AND SIGNIFICANT PHYSIOLOGICAL CHANGES.

Q: How DO HERMAPHRODITIC ANIMALS REPRODUCE?

A: HERMAPHRODITIC ANIMALS POSSESS BOTH MALE AND FEMALE REPRODUCTIVE ORGANS. THEY CAN REPRODUCE EITHER BY SELF-
FERTILIZATION (IF CAPABLE) OR, MORE COMMONLY, BY RECIPROCAL FERTILIZATION WITH ANOTHER HERMAPHRODITIC INDIVIDUAL,
\WHERE EACH PARTNER ACTS AS BOTH MALE AND FEMALE. THIS STRATEGY ALLOWS INDIVIDUALS TO PRODUCE OFFSPRING EVEN
WHEN MATES ARE SCARCE.
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