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EXTRAPAIR MATING

Primary Disciplinary Field(s): Behavioral Ecology, Evolutionary Biology, Zoology

1. Core Definition

Extrapair mating (EPM), often studied through the manifestation of Extrapair Copulations

(EPCs), refers to the reproductive strategy wherein individuals forming a stable social pair bond

engage in copulation and subsequently sire or bear offspring with partners outside of that

established social unit. This phenomenon is frequently observed in the animal kingdom, particularly

among species conventionally classified as socially monogamous, such as many avian species.

The resulting offspring are designated as extrapair young (EPY).

The essential feature of EPM is the distinction it draws between the social relationship and the

genetic reality. A pair may cooperate in all aspects of life--territory defense, nest building, and

provisioning--thereby maintaining a state of social monogamy. However, genetic analysis often

reveals a significant degree of genetic polygyny or genetic polyandry, demonstrating that the

reproductive bond is not exclusive. The original source highlights this behavioral duality, noting that

a female might rely on her social mate for resources, such as food, while engaging in mating rituals

with another male for reproductive benefits.

2. Etymology and Historical Development

The systematic study of extrapair mating systems began to flourish in the late 20th century.

Historically, mating systems were categorized based largely on direct observation of behavior,

assuming that pairs that lived and reared young together were genetically faithful. This assumption

maintained the classification of many birds as strictly monogamous. The term "extrapair mating"

and its associated concepts became necessary following breakthroughs in molecular biology.

The introduction of DNA fingerprinting and microsatellite analysis in the 1980s provided biologists

with the means to assign definitive paternity to offspring. These genetic findings proved

revolutionary, consistently demonstrating a discrepancy between social pairing and genetic

parentage in numerous species thought to be monogamous. This scientific validation forced a

fundamental reassessment of sexual selection theory and parental investment models, recognizing

EPM as a widespread and evolutionarily significant strategy rather than a rare anomaly.

3. Key Characteristics and Behavioral Manifestations

Asymmetry of Investment: EPM often results in an asymmetry of investment, particularly for the

social male who contributes parental care to offspring that are not genetically his, a phenomenon

known as cuckoldry. The female, conversely, benefits from both the genetic input of the extrapair
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male and the continued investment of the social mate.

Mate Guarding: In response to the high risk of EPM, social males often develop intense mate-

guarding behaviors, closely monitoring their female partners during fertile periods to prevent

unauthorized copulations. This behavior is a direct behavioral manifestation of sexual conflict

driven by EPM pressures.

Timing and Frequency: Extrapair copulations are typically concentrated during the female's peak

fertile period, often occurring secretly or opportunistically away from the social territory. The

frequency of EPM varies drastically across species, ranging from near zero to situations where the

majority of broods contain at least one extrapair young.

4. Evolutionary Drivers: Costs and Benefits

The persistence of extrapair mating within populations suggests that the fitness advantages it

confers must generally outweigh the substantial costs (e.g., risk of physical injury, transmission of

disease, or withdrawal of social mate support). The driving forces behind EPM are often sex-

specific, reflecting fundamental differences in reproductive investment and potential reproductive

rate.

For males, the primary evolutionary benefit of engaging in EPM is the potential for maximizing

reproductive output. By successfully siring offspring in multiple nests without committing resources

to their care, males increase their overall genetic fitness at a relatively low cost of time and energy

(an investment in sperm). The primary cost they face is the risk of being cuckolded themselves,

thereby wasting their own parental efforts.

For females, the benefits are generally associated with enhancing the quality or diversity of their

progeny. The leading hypotheses suggest females seek "good genes" (males who demonstrate

superior fitness indicators, regardless of their willingness to provide care), increased fertility

(hedging against a sterile or sub-par social mate), or "genetic compatibility" (seeking partners

whose genes combine well with their own to produce robust offspring). This strategy ensures the

female maximizes the genetic viability of her clutch while securing the necessary ecological

resources from her social partner.

5. Examples Across Taxa

Although EPM is most frequently discussed in the context of passerine birds, such as finches and

warblers, where rates of extrapair paternity often exceed 30%, it is a widespread phenomenon.

The superb fairy-wren (Malurus cyaneus) stands as a classic example, where despite intense

social pairing, genetic analyses show very high levels of EPY, often involving females traveling

significant distances to mate with high-quality, dominant males.

EPM is also documented in several mammalian species, particularly those exhibiting social pairing,
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though often at lower frequency than in birds due to differences in reproductive physiology and

investment. Furthermore, fish and reptiles display analogous behaviors. For instance, in some

cichlids, females may mate with multiple males to ensure fertilization, introducing genetic diversity.

The ubiquity of EPM across diverse taxa highlights its power as a convergent evolutionary solution

to balancing resource security with optimal genetic inheritance.

6. Genetic and Parental Investment Consequences

The most significant genetic consequence of EPM is the high degree of genetic heterogeneity

within clutches. This diversity can be a crucial survival mechanism, ensuring that if an

environmental stressor or pathogen arises, at least some offspring possess the necessary genetic

resilience to survive. EPM thereby acts as an insurance policy against unexpected mortality risks.

From the perspective of parental economics, EPM creates a significant conflict of interest. The

social male's challenge lies in differentiating his own offspring from extrapair offspring, which is

often impossible in species where fertilization is internal and hidden. If a male suspects or detects

EPM, he may reduce his overall parental investment, thereby imposing a direct cost on the female.

This trade-off--gaining superior genes versus risking reduced parental provisioning--is a central

tension in the study of EPM dynamics.

7. Debates and Criticisms

A persistent debate within behavioral ecology concerns the measurement and verification of the

proposed female benefits of EPM. While the "good genes" hypothesis is widely accepted, proving

empirically that EPY have higher survival rates or greater reproductive success than within-pair

young (WPY) is often methodologically difficult, as environmental factors confound results. Some

studies have failed to find a measurable fitness advantage for EPY, prompting alternative

explanations.

Critics also point out that not all extrapair copulations are the result of adaptive female choice. In

many instances, EPCs may be the consequence of sexual coercion or opportunistic male

exploitation, particularly in species where larger, more aggressive males can physically force

copulation. If this is the case, EPM rates may reflect constraints imposed by sexual conflict rather

than a female's strategy for genetic gain, challenging the purely adaptive explanation for female

involvement in EPM.

Further Reading

Wikipedia: Extrapair copulation

ScienceDirect: Extrapair Copulations
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