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The raccoon (Procyon lotor) 1s an extremely adaptable mammal which exhibits great
behavioral plasticity, carries numerous zoonotic diseases and obtains its highest densities in
human-modified environments. These factors make studying the raccoon a very difficult yet
very important endeavor. In an effort to better control disease transmission between raccoons and
their population we must first understand their social and mating behavior. Observing the
raccoon has proved difficult because of their nocturnal and semi-arboreal nature. However, with
the advances in radio-telemetry, notably the development of proximity-detecting radio collars,
our ability to record social interactions between raccoons has improved dramatically.
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Proximity-detecting radio collars are similar to traditional radio collars in that they allow
for spatial data collection (resulting in habitat use and home range analysis), but they provide an
even finer level of association data. Each proximity-detecting radio collar broadcasts a unique
radio frequency and simultaneously “listens” for near-by frequencies within the range of a user-
defined distance. When another collar is “heard” by coming into that user-defined distance the
instance is recorded as a “contact” by the collar’s internal memory. The collar also records the
date, time, duration of contact (length of time that the collars remained within the user-defined
distance), and id number of the other contacted collar. For our studies on raccoon social



behavior we set the user-defined distance as 1 meter, therefore whenever two or more collared
individuals came within 1 meter of each other the incident was recorded and stored in the collar’s
internal memory until we recaptured the raccoon and downloaded the data points at a later time.
Attempts were made to recapture all radio collared individuals every 3 months so that we could
obtain seasonal contact rates for all collared individuals.
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To better understand social associations between raccoons we attempted to fit all adult
raccoons living within a 20-ha suburban park with proximity-detecting radio collars. The study
was conducted between May 2004 and July 2006 in the Ned Brown forest preserve which is
located approximately 20 miles northwest of Chicago, Illinois. We fitted 42 raccoons (20 M, 22
F) with proximity-detecting radio collars and took > Iml blood samples from each individual for
genetic analysis. During the fall of 2005 we also collected blood samples from 43 juvenile
raccoons that were captured within the same 20-ha park as the radio collared adults so that we
could conduct a paternity analysis and determine the mating structure of the adult population.
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We found that social associations between adult raccoons varied widely and that variation
is not explained by genetic relatedness. Some individuals that lived in close proximity to each
other never, or rarely, came into contact with one another, while other individuals foraged,
traveled, and even denned together throughout the night. Some associations lasted only a season,



while other associations lasted the entire year that data were analyzed. And perhaps most
interestingly, associations were not restricted based on sex; although significant associations
were most commonly observed among male-male pairs we observed close associations between
female-female, and male-female pairs as well.
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Associations between male and female raccoons were previously thought to only occur
during the mating season. Raccoons typically mate between February and March, with some
variation among locations. Ovulation is spontaneous and females may come into a second estrus
period later in the year if their first mating proved unsuccessful or if they lost their first litter
shortly after birth. Ovulation is suppressed during lactation and juveniles will typically stay close
to their mothers until her next estrus period. Gestation lasts approximately 63 days, ranging from
54 to 70 days. The number of young per litter is usually 3 or 4 and parturition typically occurs in
April, varying with location. Juvenile males reach sexual maturity 3 to 4 months after adult
males, which reduces their opportunity to mate with females during the first estrous period.
However, this late development enables juvenile males to breed with females in their second
estrus period, when adult males who were capable of breeding earlier in the year have little or no
motile semen left in their epididymis.
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We observed that although significant male-female relationships occurred outside of the
mating season, contacts were more frequent and longer in duration during the mating season.
During summer, autumn, winter, and spring 2, 6, 13, and 7 male-female dyads exhibited



significant contacts respectively. Incidents of den sharing increased during the winter for all
dyad types, but most den sharing incidents between unrelated male-female pairs coincided with
the peak of the mating season. One male-female dyad shared a den on 1 occasion, 5 dyads
shared dens on 9 occasions, 31 dyads shared dens on 173 occasions, and 13 dyads shared dens on
36 occasions for summer, autumn, winter, and spring respectively. Not all dyads that shared
dens during the winter obtained higher contact rates than expected, but all dyads with significant
contact rates were observed to co-den on at least one occasion.
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From our study on parentage, we found that den sharing was not required in order for
young to be produced by a dyad. In fact, none of the 4 parental pairs identified through paternity
analysis co-denned or had significant contact rates with each other at any point throughout the
year. One of the 3 females identified as mothers in this study had significant contact rates with 3
other males during the mating season, yet none of those males was identified as a father to her
offspring. The other 2 identified mothers did not exhibit significant contacts with any male at
any point throughout the year. One of the 3 identified fathers did not exhibit significant contacts
with any female at any point throughout the year, while 2 of the 3 males did. Both of these
identified fathers had significant rates of contact with 2 females each, however neither of those
females were identified as the mothers of their offspring. Therefore, significant contact and/or
den sharing is not a reliable indication of mating success.
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There was a wide variation in mating success among males; 5 sired 1 young, 2 had 2
young, and 1 sired 4 young. Of the 3 males that had more than 1 offspring, 2 mated with more
than 1 female (67% multiple maternity). Females were even more likely to engage in multiple
consortships as 5 of 6 females with more than 1 young mated with more than 1 male (83%
multiple paternity). Therefore the mating structure of this high density raccoon population is
best described as promiscuous. Despite 16% of the population consisting of highly related
individuals, parents were always found to be unrelated to each other.
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Parentage was not restricted by age as males and females of various age groups were
successful at mating. Group membership did not determine mating success either as both group
members and solitary living males sired young. Although it is worth noting that the only solitary
male who sired offspring had previously been a member of a group immediately prior to the
breeding season when his group member either died or emigrated from the population.
Additionally, females were not observed to mate with more than one group, so the benefits of
group membership may still be linked to breeding opportunities.
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Group formation amongst male raccoons has been recorded across several different
locations and is evident in both high and low density populations. Male groups typically contain
between 2 and 5 members which exhibit significant home range overlap with each other, but
little to no overlap with non-group member males, and membership is largely stable. Group
living males are reported to forage, travel, and den together; it is suspected that a dominance
hierarchy exists within the group which minimizes conflict between members, but this remains
poorly understood. The group home range overlaps several female’s home ranges and it is
believed that the dominant male gains breeding rights first, while lower ranking males begin to



gain access to breeding females as more and more females come into estrus and mate
sequestration is no longer possible.
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Although our paternity study had a small sample size, we found evidence that mate
sequestration is not the only way to achieve mating success. Of the 3 males that were assigned
parentage and were equipped with functioning radio collars, 2 were members of the same group
and had >50% overlap with the mother of their offspring. The remaining male, however, was a
solitary male and he shared 0 and 30% overlap with the two females he mated with. In this small
sample, we can see both the variation and success of different male mating strategies.
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Understanding the mating behavior and social associations between raccoons is vital in
order for us to properly manage their population. Although we have found much variation and
flexibility in their behavior, knowing this allows biologists to adjust their management strategies
so that their goals of disease prevention and/or population management are more successful.
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