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RESOURCE DEFENSE POLYGYNY

Resource Defense Polygyny

The Core Definition of Resource Defense Polygyny

Resource Defense Polygyny (RDP) is a specific type of Polygyny, a Mating System in which one

male mates with multiple females, driven by the male's ability to monopolize access to critical
resources required by the female population. Fundamentally, RDP occurs when resources
necessary for female survival, reproduction, or offspring rearing--such as desirable nesting sites,
highly productive feeding territories, or vital water sources--are localized, clumped, and, crucially,
economically defensible by a single male. The male does not directly defend the females
themselves, but rather establishes and maintains control over a territory containing these valuable
assets, thereby attracting several females who prioritize resource access over exclusive pairing.
This mechanism dictates that the distribution of resources throughout the environment is the
primary ecological factor determining the viability and prevalence of RDP within a species.

The underlying principle of RDP posits that females, seeking to maximize their reproductive
success, will choose to mate with a male who controls a superior territory, even if that male is
already mated, rather than pairing with an unmated male whose territory offers substandard
resources. This choice often forces the female to accept reduced paternal care for her offspring,
making the decision a complex trade-off between resource quality and the level of male
investment. Therefore, the definition hinges not merely on the male having multiple mates, but on
the method of acquisition: the females are attracted indirectly by the security and bounty provided
by the defended resources, illustrating a powerful ecological constraint on behavioral evolution.

The effectiveness of RDP is highly dependent on the ecological context, particularly the spatial and
temporal distribution of resources. If resources are scarce but highly concentrated, a strong male
can defend them efficiently, making RDP a profitable strategy. Conversely, if resources are widely
scattered or if the population density of competitors is too high, the energy expenditure required for
defense outweighs the reproductive gains, leading to the selection of alternative mating strategies.
This highlights RDP as an elegant example of how environmental economics directly shapes
reproductive behavior and social structure in the animal kingdom, influencing traits related to
territoriality and competitive prowess.

The Theoretical and Historical Context

The concept of resource defense mating systems gained significant traction following the seminal
work of evolutionary biologists Stephen T. Emlen and Lewis W. Oring in 1977. Their influential
model, detailed in the paper "Ecology, Sexual Selection, and the Evolution of Mating Systems,"
provided a comprehensive framework for classifying diverse reproductive strategies across various
species. Emlen and Oring argued that the evolution of mating systems is primarily determined by
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two ecological variables: the potential for monopolization of mates by one sex (usually the male)
and the ecological constraints that govern resource distribution and parental care requirements.
RDP was identified as a distinct category within polygyny, separated from scenarios like female
defense polygyny, where males directly aggregate and defend females, and scramble competition
polygyny, where males compete to find receptive females without establishing fixed territories.

Before Emlen and Oring, reproductive behavior was often described simply as monogamy or
polygamy, lacking the fine-grained ecological analysis necessary to understand the driving forces
behind these choices. The RDP framework provided the necessary theoretical tool to link specific
environmental parameters--such as the defensibility of nesting material or food patches--to
observed social structures. This historical shift integrated concepts from ecology and ethology,
allowing researchers to predict the mating system of a species based on measurable
environmental characteristics, such as the density of prey or the availability of safe breeding
locations. This focus on resource defensibility transformed the study of animal behavior from mere
observation into predictive science.

A key theoretical component associated with RDP is the Polygyny Threshold Model (PTM),
proposed by Gordon H. Orians in 1969. The PTM explicitly addresses the female perspective in
RDP. It predicts that a female will accept being the second mate of a male if the quality of his
defended resources is so exceptionally high that her expected Female Reproductive Success

(FRS) is greater than if she were the exclusive mate of a male controlling poor resources. This
model offers a mathematical and behavioral explanation for why RDP is stable; it is a system
maintained by female choice driven by ecological necessity. The historical development of RDP
theory, therefore, lies in the convergence of ecological modeling, behavioral observation, and the
application of evolutionary economic principles to reproductive decisions.

The Mechanism of Resource Defensibility

For Resource Defense Polygyny to be a successful evolutionary strategy, the resources in
guestion must meet strict criteria related to defensibility and distribution. Firstly, the resources must
be spatially aggregated or 'clumped' rather than widely dispersed. If resources are scattered evenly
across the landscape, the cost of patrolling and defending a large enough area to attract multiple
females becomes prohibitively high, making the strategy economically unfeasible for the male.
Secondly, these resources must be critical to the female's ability to breed successfully, meaning
they are non-substitutable components of reproduction, such as prime foraging grounds, safe
nesting cavities, or essential building materials.

The concept of "economic defensibility" is central to this mechanism. It refers to the point where
the energetic costs incurred by the male in defending the territory--including fighting competitors,
displaying dominance, and vigilance--are significantly outweighed by the reproductive benefits
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gained from monopolizing access to multiple females. If competition for the territory is too intense,
or if the resource density is low, the system breaks down. Therefore, the male's investment in
resource defense acts as an indirect form of parental investment, signaling his genetic quality and
competitive ability while simultaneously providing the necessary ecological support for the offspring
he sires. This constant balance of costs and benefits defines the boundaries within which RDP
operates.

In species practicing RDP, males often evolve exaggerated traits that enhance their territorial
defense capabilities. These traits may include increased body size, specialized weaponry (like
horns or large canines), or striking visual displays that intimidate rivals. The intense intrasexual
competition for territory means that only the strongest, most competitive males can secure and
hold the highest-quality resources, reinforcing the principles of Sexual Selection. These dominant

males act as environmental filters, ensuring that females who choose their territories are also
choosing a male with demonstrated genetic superiority in resource acquisition and defense, a trait
highly beneficial for the survival of their male offspring.

Real-World Examples in the Animal Kingdom

A classic and widely studied example of Resource Defense Polygyny occurs in certain species of
weaverbirds or marsh wrens. In the case of the long-billed marsh wren, the male establishes and
fiercely defends a territory that encompasses excellent aquatic vegetation vital for nesting material
and abundant insect life for feeding offspring. Upon securing this territory, the male constructs
several "dummy nests"--incomplete, loosely woven structures that serve as a conspicuous display
of his territorial quality and building prowess. This elaborate display signals to surveying females
that his territory not only contains superior food resources but also offers safe, prime locations for
raising young.

Male Secures Territory: The male marsh wren invests significant time and energy in establishing
and defending a specific patch of marsh that provides the highest concentration of resources. He
uses aggressive vocalizations and physical confrontations to repel rival males, demonstrating his
commitment and strength.

Female Assessment: A receptive female enters the area and surveys the available territories.
She assesses both the quality of the resources (e.g., the abundance of insects, the density of
protective cover) and the number of dummy nests constructed by the male, which serves as a
proxy for the male's vitality and the safety of the site.

The Polygyny Threshold Decision: The female determines if the superior quality of an already-
mated male's territory (Male A), which might require her to share resources or receive less direct
help, outweighs the marginal resources offered by an unmated male's territory (Male B). If Male A's
resources are substantially better, she crosses the polygyny threshold and mates with him,
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accepting a polygynous relationship to maximize her chicks' survival chances.

Reproductive Outcome: The male may now have multiple females nesting within his boundaries.
While he may only provide parental care to the first female's brood or divide his care inefficiently,
the sheer quality and safety of the resource-rich territory ensure that the Female Reproductive

Success of all his mates remains high relative to females in poorer territories.

Another compelling example is found in African cichlid fish, particularly those that use discarded
snail shells as nesting sites (e.g., Neolamprologus multifasciatus). The male cichlid defends a
dense cluster of empty shells, which are a scarce and essential resource for egg deposition and fry
protection. By controlling a large 'shell patch,' the male effectively controls the breeding potential of
the females, who must use these shells to reproduce. His reproductive output is directly
proportional to the number of shells he can successfully defend, linking his competitive vigor
directly to his reproductive success and establishing a clear system of resource defense polygyny.

Significance and Evolutionary Impact

Resource Defense Polygyny holds immense significance in evolutionary biology and behavioral
ecology because it provides a clear, measurable link between ecological factors and the evolution
of complex social behaviors. It demonstrates that mating systems are not arbitrary social
constructs but rather adaptive strategies sculpted by environmental pressures, particularly
resource distribution. Understanding RDP is crucial for modeling population dynamics and
predicting how species will respond to changes in their environment, such as habitat fragmentation
or climate change, which can alter resource clumpiness and defensibility.

Its impact on the evolution of Sexual Selection is profound. RDP drives intense intrasexual

competition among males, favoring the development of traits related to dominance, aggression,
and physical endurance necessary to secure and hold valuable territory over extended periods.
This competition leads to high levels of sexual dimorphism, where males and females differ
significantly in size, color, or weaponry. Furthermore, RDP influences female mate choice by
shifting the focus from the male's willingness to invest in offspring (as in monogamy) to his ability to
provide a resource-rich environment, signaling his indirect quality as a provider of survival
resources.

In the broader context of ecology, RDP helps explain spatial distribution patterns. The territoriality
required for RDP often results in spaced-out male territories, which can impact local population
density and resource exploitation rates. The successful male, by concentrating reproductive output
within a high-quality territory, ensures that his offspring are raised in the best possible conditions,
thereby propagating the genes associated with successful resource defense. Thus, RDP acts as a
powerful evolutionary engine, selecting for males who are superior ecologists as well as superior
competitors.
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Advantages and Disadvantages for Both Sexes

While RDP can be highly successful reproductively, it involves distinct trade-offs for both males
and females, illustrating the dynamic balancing act inherent in evolutionary strategies. For the
male, the primary advantage is the potential for maximizing reproductive output, gaining access to
multiple females without the need to engage in extensive courtship or prolonged pair bonding. A
successful male under RDP can sire far more offspring in a single season than a monogamous
counterpart. However, this high reward comes with substantial costs, including massive energy
expenditure on constant territorial defense, high risk of injury from competitors, and potential loss
of the territory if resource availability fluctuates or a stronger rival emerges.

For the female, the decision to engage in RDP is purely transactional, centered on maximizing her
Female Reproductive Success. The significant advantage is guaranteed access to superior, vital

resources--food, shelter, or safety--which dramatically increases the survival probability of her
offspring, often outweighing the drawbacks of shared parental care. The primary disadvantage,
however, is the dilution of paternal care. Because the male is preoccupied with defending a large
territory and potentially mating with multiple females, his investment in any single brood is typically
low or non-existent. This forces the female to bear the majority, if not all, of the parental duties,
increasing her energy demands and vulnerability during the breeding season.

The stability of RDP rests on the assumption that the benefits of the superior resources controlled
by the male exceed the costs associated with reduced paternal investment. If the environment
changes, such as resources becoming more abundant and dispersed (reducing defensibility) or if
predation risk increases (requiring two parents for defense), the costs of polygyny may suddenly

outweigh the benefits, leading to a rapid shift toward monogamy or alternative Mating Systems.
This sensitivity to environmental variables makes RDP a fluid system, constantly subject to
ecological reassessment by both sexes.

Connections to Other Mating Systems and Theories

Resource Defense Polygyny is one of four major categories of Polygyny, and understanding its
distinct characteristics requires contrasting it with the others. RDP differs significantly from Female
Defense Polygyny (FDP), where males directly defend groups of females who are aggregated for
reasons unrelated to resources (e.g., communal safety). In FDP, the female cluster itself is the
monopolizable resource, whereas in RDP, the critical factor is an inanimate resource like a nest
site or food patch. It also contrasts with Lek Polygyny, where males gather in communal display
arenas (leks) to perform elaborate courtship rituals, offering females only genes and mating
opportunities, but providing no direct resources or parental care.

The theoretical foundation of RDP, particularly the Polygyny Threshold Model, connects it closely
to broader principles in behavioral economics, specifically optimization theory. The female's choice
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is an optimized decision based on calculating net fitness gains. This aligns RDP with fields beyond
traditional ethology, including microeconomics, which studies decision-making under scarcity.
Furthermore, RDP is a vital concept within Evolutionary Ecology, offering a mechanism to
explain local population structure and the evolutionary divergence of species based on how they
exploit and defend resources.

Finally, RDP provides insights into parental care evolution. The system typically favors reduced
male parental investment because the male's fitness is maximized by defending resources and
acquiring more mates, rather than investing heavily in one brood. This leads to strong correlations
between RDP and high rates of female-only parental care, connecting this mating system directly
to the evolutionary pathways that determine parental roles and responsibilities across the animal
kingdom. The study of RDP, therefore, serves as a crucial bridge between the study of
competition, resource allocation, and reproductive strategy.
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