CAMPBELL BIOLOGY POPULATION ECOLOGY US CHAPTER

UNDERSTANDING POPULATION EcoLoGY THROUGH THE LeNs oF CaMPBELL BioLoGcY's US CHAPTER

CAMPBELL BIOLOGY POPULATION ECOLOGY US CHAPTER SERVES AS A FOUNDATIONAL GATEWAY FOR STUDENTS TO EXPLORE
THE INTRICATE DYNAMICS OF POPULATIONS WITHIN ECOSYSTEMS. THIS VITAL SECTION OF THE RENOWNED TEXTBOOK DELVES
INTO HOW POPULATIONS CHANGE IN SIZE, DENSITY, DISTRIBUTION, AND AGE STRUCTURE OVER TIME. (UNDERSTANDING THESE
PRINCIPLES IS CRUCIAL FOR GRASPING BROADER ECOLOGICAL CONCEPTS, CONSERVATION EFFORTS, AND EVEN THE IMPACT OF
HUMAN ACTIVITIES ON THE NATURAL WORLD. FROM THE FUNDAMENTAL FACTORS INFLUENCING POPULATION GROWTH TO THE
COMPLEX INTERACTIONS THAT REGULATE POPULATION SIZES, THIS CHAPTER PROVIDES A COMPREHENSIVE OVERVIEW OF
POPULATION ECOLOGY, EQUIPPING READERS WITH THE KNOWLEDGE TO ANALYZE AND INTERPRET ECOLOGICAL DATA. WE wiLL
NAVIGATE THROUGH KEY CONCEPTS SUCH AS POPULATION CHARACTERISTICS, SPECIES INTERACTIONS, AND THE VITAL ROLE OF
ENVIRONMENTAL FACTORS IN SHAPING POPULATION DYNAMICS.
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UNDERSTANDING PoPULATION CHARACTERISTICS

POPULATIONS, IN ECOLOGICAL TERMS, ARE DEFINED AS GROUPS OF INDIVIDUALS OF THE SAME SPECIES LIVING IN THE SAME AREA
AT THE SAME TIME. UNDERSTANDING THE CHARACTERISTICS OF THESE POPULATIONS IS THE FIRST STEP IN COMPREHENDING THEIR
ECOLOGICAL BEHAVIOR. KEY CHARACTERISTICS INCLUDE POPULATION SIZE, WHICH IS THE TOTAL NUMBER OF INDIVIDUALS, AND
POPULATION DENSITY, THE NUMBER OF INDIVIDUALS PER UNIT AREA OR VOLUME. THESE METRICS ARE NOT STATIC; THEY
FLUCTUATE DUE TO BIRTHS, DEATHS, IMMIGRATION, AND EMIGRATION. STUDYING THESE FUNDAMENTAL PROPERTIES ALLOWS
ECOLOGISTS TO ESTABLISH BASELINES FOR MONITORING CHANGES AND UNDERSTANDING THE HEALTH OF AN ECOSYSTEM.

ANOTHER CRITICAL CHARACTERISTIC IS POPULATION DISPERSION, WHICH DESCRIBES THE SPATIAL ARRANGEMENT OF INDIVIDUALS
WITHIN THEIR HABITAT. THIS PATTERN CAN BE CLUMPED, UNIFORM, OR RANDOM, AND EACH PATTERN PROVIDES INSIGHTS INTO
THE SPECIES’ SOCIAL INTERACTIONS, RESOURCE AVAILABILITY, AND ENVIRONMENTAL CONDITIONS. For INSTANCE, CLUMPED
DISPERSION OFTEN INDICATES THE PRESENCE OF FAVORABLE MICROHABITATS OR SOCIAL BEHAVIOR, WHILE UNIFORM DISPERSION
MIGHT SUGGEST TERRITORIALITY OR COMPETITION. THE AGE STRUCTURE OF A POPULATION, REPRESENTED BY THE PROPORTION
OF INDIVIDUALS IN DIFFERENT AGE GROUPS (PRE‘REPRODUCTIVE, REPRODUCTIVE, AND POST‘REPRODUCTIVE), IS ALSO A
SIGNIFICANT DEMOGRAPHIC FACTOR. AGE STRUCTURE DIAGRAMS, OR PYRAMIDS, VISUALLY REPRESENT THIS DISTRIBUTION AND
CAN PREDICT FUTURE POPULATION GROWTH TRENDS.

FACTORS INFLUENCING POPULATION Size AND DENSITY

SEVERAL INTERWOVEN FACTORS DICTATE THE SIZE AND DENSITY OF ANY GIVEN POPULATION. BIRTH RATES AND DEATH RATES



ARE THE PRIMARY DRIVERS OF NATURAL INCREASE OR DECREASE. A HIGH BIRTH RATE COUPLED WITH A LOW DEATH RATE WILL
LEAD TO POPULATION GROWTH, WHILE THE INVERSE WILL RESULT IN DECLINE. BEYOND THESE FUNDAMENTAL RATES, THE
MOVEMENT OF INDIVIDUALS PLAYS A CRUCIAL ROLE. |MMIGRATION, THE INFLUX OF INDIVIDUALS FROM OTHER POPULATIONS,
INCREASES LOCAL POPULATION SIZE, WHILE EMIGRATION, THE DEPARTURE OF INDIVIDUALS, DECREASES IT. THESE FOUR FACTORS
~— NATALITY (BIRTHS), MORTALITY (DEATHS), IMMIGRATION, AND EMIGRATION — COLLECTIVELY DETERMINE THE NET CHANGE IN
POPULATION SIZE.

ENVIRONMENTAL CONDITIONS ALSO EXERT PROFOUND INFLUENCE. THE AVAILABILITY OF ESSENTIAL RESOURCES SUCH AS FOOD,
WATER, SHELTER, AND NESTING SITES DIRECTLY IMPACTS A POPULATION'S CARRYING CAPACITY, THE MAXIMUM POPULATION
SIZE THAT THE ENVIRONMENT CAN SUSTAIN INDEFINITELY. COMPETITION FOR THESE LIMITED RESOURCES, BOTH WITHIN THE
SPECIES (INTRASPECIFIC) AND BETWEEN DIFFERENT SPECIES (INTERSPECIFIC), CAN SIGNIFICANTLY LIMIT POPULATION GROWTH AND
DENSITY. PREDATION AND DISEASE ARE ALSO POWERFUL REGULATORS, OFTEN INCREASING MORTALITY RATES AND
CONSEQUENTLY REDUCING POPULATION SIZES. THE INTERPLAY OF THESE BIOTIC AND ABIOTIC FACTORS CREATES A COMPLEX
WEB OF INFLUENCES THAT SHAPE POPULATION DYNAMICS.

PorPULATION GROWTH MODELS

T O UNDERSTAND HOW POPULATIONS CHANGE OVER TIME, ECOLOGISTS EMPLOY MATHEMATICAL MODELS. THE MOST
FUNDAMENTAL MODELS DESCRIBE TWO DISTINCT PATTERNS OF POPULATION GROW TH: EXPONENTIAL AND LOGISTIC. THESE
MODELS PROVIDE THEORETICAL FRAMEWORKS THAT HELP US PREDICT POPULATION TRAJECTORIES UNDER DIFFERENT SCENARIOS
AND UNDERSTAND THE UNDERLYING ECOLOGICAL PRINCIPLES.

ExPONENTIAL GROWTH

EXPONENTIAL GROWTH, OFTEN DEPICTED AS AJ‘SHAPED CURVE, OCCURS WHEN A POPULATION INCREASES AT A CONSTANT
RATE UNDER IDEAL CONDITIONS, WITH UNLIMITED RESOURCES AND NO ENVIRONMENTAL RESISTANCE. THIS TYPE OF GROWTH IS
CHARACTERISTIC OF POPULATIONS COLONIZING NEW ENVIRONMENTS OR RECOVERING FROM A DRASTIC REDUCTION IN SIZE. THE
RATE OF INCREASE IS PROPORTIONAL TO THE CURRENT POPULATION SIZE, THE LARGER THE POPULATION, THE FASTER IT GROWS.
\W/HILE UNREALISTIC FOR LONG-TERM POPULATION DYNAMICS DUE TO FINITE RESOURCES, IT SERVES AS A CRUCIAL BASELINE FOR
UNDERSTANDING THE POTENTIAL FOR RAPID POPULATION INCREASE.

LoaisTic GROWTH

IN CONTRAST, LOGISTIC GROWTH, REPRESENTED BY AN S-SHAPED CURVE, DESCRIBES A MORE REALISTIC SCENARIO WHERE
POPULATION GROWTH SLOWS DOWN AS IT APPROACHES THE CARRYING CAPACITY (K) OF THE ENVIRONMENT. |NITIALLY, THE
POPULATION GROWS EXPONENTIALLY, BUT AS RESOURCES BECOME SCARCE AND ENVIRONMENTAL RESISTANCE INCREASES, THE
GROWTH RATE DIMINISHES. EVENTUALLY/ THE BIRTH RATE MAY EQUAL THE DEATH RATE, LEADING TO ZERO POPULATION
GROWTH. THE LOGISTIC MODEL HIGHLIGHTS THE CONCEPT OF ENVIRONMENTAL LIMITATIONS AND THE CARRYING CAPACITY AS
CRITICAL REGULATORS OF POPULATION SIZE.

LiFe HiIsSTORY TRAITS AND TRADE-OFFS

EVERY SPECIES POSSESSES A UNIQUE SET OF LIFE HISTORY TRAITS THAT INFLUENCE ITS REPRODUCTIVE SUCCESS AND SURVIVAL.
THESE TRAITS, SUCH AS AGE AT FIRST REPRODUCTION, FREQUENCY OF REPRODUCTION, NUMBER OF OFFSPRING PER
REPRODUCTIVE EVENT, AND LIFESPAN, ARE SHAPED BY NATURAL SELECTION. HO\X/EVER, RESOURCES ARE FINITE, AND ORGANISMS



OFTEN FACE TRADE-OFFS. FOR EXAMPLE, A SPECIES THAT PRODUCES MANY SMALL OFFSPRING MAY INVEST LESS IN EACH
INDIVIDUAL, POTENTIALLY LEADING TO LOWER SURVIVAL RATES. CONVERSELY/ PRODUCING FEWER, LARGER OFFSPRING MIGHT
INCREASE INDIVIDUAL SURVIVAL BUT LIMIT THE OVERALL REPRODUCTIVE OUTPUT.

THESE LIFE HISTORY STRATEGIES CAN BE BROADLY CATEGORIZED INTO TWO TYPES: R-SELECTED AND K-SELECTED SPECIES. R-
SELECTED SPECIES TYPICALLY LIVE IN UNSTABLE ENVIRONMENTS, REPRODUCE EARLY, PRODUCE MANY OFFSPRING, AND HAVE A
SHORT LIFESPAN, PRIORITIZING RAPID GROWTH AND REPRODUCTION (R) K-SELECTED SPECIES, ON THE OTHER HAND, INHABIT
STABLE ENVIRONMENTS, REPRODUCE LATER, PRODUCE FEWER OFFSPRING WITH GREATER PARENTAL CARE, AND HAVE A LONGER
LIFESPAN, FOCUSING ON OPTIMIZING SURVIVAL AND RESOURCE UTILIZATION AROUND THE CARRYING CAPACITY (K) THE BALANCE
BETWEEN THESE STRATEGIES IS A TESTAMENT TO THE DIVERSE EVOLUTIONARY ADAPTATIONS THAT POPULATIONS EXHIBIT.

POPULATION REGULATION

THE QUESTION OF WHAT PREVENTS POPULATIONS FROM GROWING INDEFINITELY IS CENTRAL TO POPULATION ECOLOGY.
POPULATION REGULATION REFERS TO THE MECHANISMS THAT LIMIT POPULATION SIZE AND MAINTAIN IT AROUND THE CARRYING
CAPACITY. THESE MECHANISMS CAN BE BROADLY CLASSIFIED INTO DENSITY-DEPENDENT AND DENSITY-INDEPENDENT FACTORS.

DensiITY-DePeNDENT FACTORS

DENSITY-DEPENDENT FACTORS ARE THOSE WHOSE IMPACT ON A POPULATION'S BIRTH AND DEATH RATES VARIES WITH
POPULATION DENSITY. AS POPULATION DENSITY INCREASES, THESE FACTORS TEND TO INTENSIFY, LEADING TO A HIGHER DEATH
RATE OR A LOWER BIRTH RATE, THEREBY SLOWING OR REVERSING POPULATION GROW TH. COMPETITION FOR RESOURCES,
PREDATION, DISEASE TRANSMISSION, AND ACCUMULATION OF TOXIC WASTES ARE CLASSIC EXAMPLES. IN A CROWDED
POPULATION, INDIVIDUALS MUST COMPETE MORE INTENSELY FOR FOOD, LEADING TO MALNUTRITION AND REDUCED REPRODUCTIVE
SUCCESS. SIMILARLY, A HIGHER DENSITY OF HOSTS FACILITATES THE RAPID SPREAD OF DISEASES AND PARASITES, INCREASING
MORTALITY.

DENSITY-INDEPENDENT FACTORS

DENSITY-INDEPENDENT FACTORS, CONVERSELY, AFFECT A POPULATION REGARDLESS OF ITS DENSITY. THESE ARE OFTEN ABIOTIC
FACTORS SUCH AS NATURAL DISASTERS (FLOODS, FIRES, DROUGHTS), EXTREME WEATHER CONDITIONS, AND POLLUTION. For
INSTANCE, A SEVERE DROUGHT CAN DECIMATE A POPULATION BY REDUCING WATER AVAILABILITY, IRRESPECTIVE OF HOW MANY
INDIVIDUALS ARE PRESENT. W/HILE THESE FACTORS CAN CAUSE DRAMATIC FLUCTUATIONS IN POPULATION SIZE, THEY DO NOT
TYPICALLY REGULATE POPULATION SIZE IN THE SAME WAY THAT DENSITY-DEPENDENT FACTORS DO, AS THEIR IMPACT DOES NOT
NECESSARILY INCREASE WITH POPULATION DENSITY.

METAPOPULATIONS AND GENE FLOW

IN REALITY, MANY POPULATIONS ARE NOT ISOLATED BUT EXIST AS A NETWORK OF INTERCONNECTED SUBPOPULATIONS, FORMING
A METAPOPULATION. A METAPOPULATION IS A GROUP OF SPATIALLY SEPARATED POPULATIONS OF THE SAME SPECIES THAT
INTERACT AT SOME LEVEL. PATCHES OF SUITABLE HABITAT ARE OFTEN FRAGMENTED BY UNSUITABLE LANDSCAPES, LEADING TO
THESE DISTINCT SUBPOPULATIONS. THE DYNAMICS OF A METAPOPULATION ARE INFLUENCED BY THE COLONIZATION OF NEW
HABITAT PATCHES AND THE EXTINCTION OF EXISTING ONES. GENE FLOW, THE TRANSFER OF GENETIC MATERIAL FROM ONE
POPULATION TO ANOTHER THROUGH THE MOVEMENT OF INDIVIDUALS OR GAMETES, PLAYS A CRUCIAL ROLE IN MAINTAINING
GENETIC DIVERSITY WITHIN THESE METAPOPULATIONS AND CAN INFLUENCE THEIR OVERALL PERSISTENCE.



THE CONCEPT OF METAPOPULATIONS IS PARTICULARLY IMPORTANT IN CONSERVATION BIOLOGY. UNDERSTANDING HOW HABITAT
FRAGMENTATION AFFECTS GENE FLOW AND THE VIABILITY OF SUBPOPULATIONS IS ESSENTIAL FOR DESIGNING EFFECTIVE
CONSERVATION STRATEGIES. MAINTAINING CONNECTIVITY BETWEEN HABITAT PATCHES CAN PREVENT GENETIC ISOLATION AND
INBREEDING, THEREBY INCREASING THE RESILIENCE OF THE SPECIES TO ENVIRONMENTAL CHANGES. THE DYNAMICS OF COLONIZATION
AND EXTINCTION IN METAPOPULATIONS HIGHLIGHT THE IMPORTANCE OF LANDSCAPE ECOLOGY IN SHAPING SPECIES DISTRIBUTIONS
AND ABUNDANCES.

HUMAN PoPULATION EcoLoGY

THE PRINCIPLES OF POPULATION ECOLOGY ARE DIRECTLY APPLICABLE TO UNDERSTANDING HUMAN POPULATIONS. HUMANS/ LIKE
ALL OTHER SPECIES, ARE SUBJECT TO ECOLOGICAL CONSTRAINTS AND INTERACTIONS. THE STUDY OF HUMAN POPULATION
ECOLOGY EXAMINES FACTORS SUCH AS BIRTH RATES, DEATH RATES, MIGRATION, AGE STRUCTURE, AND RESOURCE CONSUMPTION
THAT INFLUENCE THE SIZE AND DISTRIBUTION OF HUMAN POPULATIONS. THROUGHOUT HISTORY, HUMAN POPULATION GROWTH
HAS ACCELERATED DRAMATICALLY, LARGELY DUE TO ADVANCEMENTS IN AGRICULTURE, SANITATION, AND MEDICINE, WHICH HAVE
LOWERED DEATH RATES AND INCREASED LIFESPANS.

UNDERSTANDING THE DEMOGRAPHIC TRANSITIONS THAT SOCIETIES UNDERGO — FROM HIGH BIRTH AND DEATH RATES TO LOW
BIRTH AND DEATH RATES — IS CRITICAL FOR PREDICTING FUTURE POPULATION TRENDS AND ADDRESSING CHALLENGES RELATED TO
RESOURCE MANAGEMENT, ENVIRONMENTAL IMPACT, AND SOCIAL DEVELOPMENT. THE ECOLOGICAL FOOTPRINT OF HUMAN
ACTIVITIES, INCLUDING RESOURCE DEPLETION AND POLLUTION, POSES SIGNIFICANT CHALLENGES FOR THE SUSTAINABILITY OF
BOTH HUMAN POPULATIONS AND THE ECOSYSTEMS UPON WHICH THEY DEPEND. ANALYZING HUMAN POPULATION DYNAMICS
THROUGH AN ECOLOGICAL LENS IS VITAL FOR INFORMED POLICY-MAKING AND SUSTAINABLE LIVING.

CONSERVATION IMPLICATIONS OF POPULATION ECOLOGY

THE INSIGHTS GAINED FROM STUDYING POPULATION ECOLOGY ARE INDISPENSABLE FOR EFFECTIVE CONSERVATION EFFORTS.
UNDERST ANDING POPULATION SIZE, DENSITY, GROWTH RATES, AND LIMITING FACTORS ALLOWS CONSERVATIONISTS TO
IDENTIFY SPECIES AT RISK AND DEVELOP TARGETED STRATEGIES FOR THEIR PROTECTION. FOR ENDANGERED SPECIES, FOR EXAMPLE,
CONSERVATIONISTS MAY FOCUS ON INCREASING REPRODUCTIVE RATES, REDUCING MORTALITY FACTORS, OR ENHANCING HABITAT
SUITABILITY TO BOLSTER POPULATION NUMBERS. THE STUDY OF METAPOPULATIONS AND GENE FLOW IS CRUCIAL FOR DESIGNING
\WILDLIFE CORRIDORS AND MANAGING FRAGMENTED LANDSCAPES TO MAINTAIN GENETIC DIVERSITY AND CONNECTIVITY.

FURTHERMOEE/ POPULATION ECOLOGY HELPS IN MANAGING HARVESTED POPULATIONS, SUCH AS FISHERIES AND GAME ANIMALS,
BY SETTING SUSTAINABLE QUOTAS AND UNDERSTANDING THE IMPACT OF HARVESTING ON POPULATION DYNAMICS. |T ALSO
INFORMS THE CONTROL OF INVASIVE SPECIES BY UNDERSTANDING THEIR POPULATION GROWTH PATTERNS AND COMPETITIVE
ABILITIES. ULTIMATELY, A DEEP UNDERSTANDING OF POPULATION ECOLOGY PROVIDES THE SCIENTIFIC FOUNDATION FOR INFORMED
DECISION-MAKING AIMED AT PRESERVING BIODIVERSITY AND MAINTAINING THE ECOLOGICAL INTEGRITY OF OUR PLANET FOR
FUTURE GENERATIONS.

FAQ

Q: \WHAT IS THE PRIMARY DIFFERENCE BETWEEN EXPONENTIAL AND LOGISTIC
POPULATION GROWTH MODELS?

A: EXPONENTIAL GROWTH MODELS ASSUME UNLIMITED RESOURCES AND THUS A CONSTANT RATE OF POPULATION INCREASE,
LEADING TO AJ‘SHAPED CURVE. LOGISTIC GROWTH MODELS, CONVERSELY, ACCOUNT FOR LIMITED RESOURCES AND
ENVIRONMENTAL RESISTANCE, CAUSING THE GROWTH RATE TO SLOW AS THE POPULATION APPROACHES THE CARRYING
CAPACITY, RESULTING IN AN S-SHAPED CURVE.



QI How DOES THE AGE STRUCTURE OF A POPULATION INFLUENCE ITS FUTURE GROW TH?

A: THE AGE STRUCTURE, SPECIFICALLY THE PROPORTION OF INDIVIDUALS IN PRE-REPRODUCTIVE, REPRODUCTIVE, AND POST~
REPRODUCTIVE AGE CLASSES, DIRECTLY PREDICTS A POPULATION'S FUTURE GROWTH POTENTIAL. A POPULATION WITH A LARGE
PROPORTION OF YOUNG INDIVIDUALS IS LIKELY TO GROW RAPIDLY, WHILE A POPULATION WITH A LARGER PROPORTION OF
OLDER, POST-REPRODUCTIVE INDIVIDUALS MAY EXPERIENCE SLOWER GROWTH OR EVEN DECLINE.

Q: CAN YOU PROVIDE AN EXAMPLE OF A DENSITY-DEPENDENT FACTOR THAT REGULATES
POPULATION SIZE?

A: COMPETITION FOR FOOD IS A PRIME EXAMPLE OF A DENSITY-DEPENDENT FACTOR. AS A POPULATION'S DENSITY INCREASES,
INDIVIDUALS MUST COMPETE MORE INTENSELY FOR LIMITED FOOD RESOURCES. THIS INCREASED COMPETITION CAN LEAD TO
MALNUTRITION, REDUCED REPRODUCTIVE SUCCESS, AND ULTIMATELY, INCREASED MORTALITY, THUS REGULATING THE
POPULATION SIZE.

Q: WHAT ROLE DOES GENE FLOW PLAY IN METAPOPULATIONS?

A: GENE FLOW, THE MOVEMENT OF GENETIC MATERIAL BETWEEN SUBPOPULATIONS, IS CRITICAL FOR MAINTAINING GENETIC
DIVERSITY WITHIN A METAPOPULATION. |T CAN COUNTERACT THE EFFECTS OF GENETIC DRIFT AND INBREEDING IN SMALLER,
ISOLATED SUBPOPULATIONS, AND CAN ALSO INTRODUCE BENEFICIAL ALLELES THAT ENHANCE ADAPTATION TO CHANGING
ENVIRONMENTS.

Q: HoW HAS THE STUDY OF HUMAN POPULATION ECOLOGY EVOLVED IN RECENT
DECADES?

A: HUMAN POPULATION ECOLOGY HAS EVOLVED TO INCREASINGLY CONSIDER THE COMPLEX INTERPLAY BETWEEN HUMAN
POPULATIONS AND THEIR ENVIRONMENT. BEYOND SIMPLE DEMOGRAPHIC TRENDS, IT NOW HEAVILY EMPHASIZES THE ECOLOGICAL
FOOTPRINT OF HUMAN ACTIVITIES, RESOURCE SUSTAINABILITY, AND THE IMPACTS OF POPULATION GROWTH ON GLOBAL
ECOSYSTEMS AND CLIMATE CHANGE.

Q: WHAT ARE SOME PRACTICAL APPLICATIONS OF POPULATION ECOLOGY IN
CONSERVATION BIOLOGY?

A: POPULATION ECOLOGY IS FUNDAMENTAL TO CONSERVATION, AIDING IN IDENTIFYING ENDANGERED SPECIES, ESTIMATING
POPULATION VIABILITY, DESIGNING WILDLIFE CORRIDORS, MANAGING HARVESTED POPULATIONS SUSTAINABLY, AND DEVELOPING
STRATEGIES TO CONTROL INVASIVE SPECIES BY UNDERSTANDING THEIR POPULATION DYNAMICS AND COMPETITIVE ADVANTAGES.

QI ARE DENSITY-INDEPENDENT FACTORS THE SOLE CAUSE OF POPULATION CRASHES?

A: WHILE DENSITY-INDEPENDENT FACTORS LIKE NATURAL DISASTERS CAN CAUSE SIGNIFICANT POPULATION CRASHES, THEY ARE
NOT THE SOLE CAUSE. SEVERE ENVIRONMENTAL DEGRADATION CAUSED BY DENSITY-DEPENDENT FACTORS (E.G., RESOURCE
DEPLETION LEADING TO WIDESPREAD STARVATION) CAN ALSO LEAD TO DRAMATIC POPULATION DECLINES.

Q: WHAT IS THE CARRYING CAPACITY (K) OF AN ENVIRONMENT, AND HOW IS IT
DETERMINED?

A: THE CARRYING CAPACITY (K) IS THE MAXIMUM POPULATION SIZE OF A GIVEN SPECIES THAT AN ENVIRONMENT CAN SUSTAIN
INDEFINITELY, GIVEN THE AVAILABLE RESOURCES AND ENVIRONMENTAL CONDITIONS. |T IS DETERMINED BY A COMPLEX INTERPLAY
OF LIMITING FACTORS, INCLUDING FOOD AVAILABILITY, WATER, SHELTER, PREDATION, DISEASE, AND SPACE.
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