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Synonyms

Bimodal activity pattern; Matutinal (active at
dawn); Twilight; Vespertine (active at dusk)

Definition

Crepuscular refers to twilight, the time shortly
before sunrise and after sunset. In the context of
animal ecology, it refers to those species active
during these times of day. In other words, a cre-
puscular animal is one whose diel (24 h) activity
pattern has peaks during the twilight hours (e.g.,
African wild dogs). Crepuscular can also be used
to refer to specific behaviors of non-crepuscular
species that usually occur during twilight (e.g.,
nocturnal smooth-tailed newts are crepuscular
breeders).

Crepuscular Behavior Patterns

Crepuscular organisms are those that are primarily
active during the twilight hours: the periods just
around dawn and dusk. Astronomical twilight
occurs when the sun is between 0� (sunrise/

sunset) and 18� below the horizon (Potts 1990).
Twilight near the equator lasts approximately
70 to 85 min, though it can be much longer at
higher latitudes. The light levels change dramati-
cally during this time; within 30 min light levels
can change from 100 to 0.01 lux (or vice versa;
Potts 1990).

The activity patterns of crepuscular species are
often referred to as being bimodal unless they are
either matutinal, active only at dawn, or vesper-
tine, active only at dusk. While species that are
classified as being crepuscular exhibit their peak
actively during these hours, some crepuscular
species will also be active at specific times of
day or night. This is because the quantity and
quality of light is the ecologically relevant deter-
mining factor of crepuscular activity, not the time
of day. In fact, many crepuscular species will be
active in light conditions similar to twilight that
occur at other times of the day as well (i.e., full
moon nights, or heavily overcast days).

Species displaying crepuscular activity pat-
terns are not the only ones who are active during
these twilight periods. Many diurnal (species
active during the day) and nocturnal (species
active during the night) animals are also active
during this time. This twilight period acts as a
transition period with diurnal and nocturnal spe-
cies tapering off their level of activity in prepara-
tion for a period of inactivity or ramping up in
preparation for their active period. Cathemeral/
metaturnal (active at regular intervals irrespective
of time of day) species also frequently overlap
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their activity patterns with crepuscular species
depending on their diet or local predation
pressures.

While species whose main peak of activity
occurs during twilight are considered truly crepus-
cular, many other diurnal or nocturnal species
have crepuscular behavior patterns, i.e., behaviors
they exhibit only during the dawn and/or dusk.
Smooth newts, Triturus vulgaris, for example, are
primarily nocturnal species yet breed only during
dusk (Griffiths 1985). Diurnal passerines are well
known for their dawn and dusk choruses,
exhibiting a peak in singing behavior most com-
monly at dawn, but for some species during dusk
as well (Kroodsma and Miller 1996). Many spe-
cies of diurnal and nocturnal marine fish show
crepuscular traveling behavior as they travel
between foraging areas and the safety of burrows
where they remain protected during their inactive
periods (Potts 1990). Other species, such as
Carangidae and Elopidae species, show crepuscu-
lar peaks in foraging activity as they take advan-
tage of the diurnal and nocturnal species that have
begun their transition too late or too early. In fact,
it can often be difficult to classify a species’ activ-
ity patterns as crepuscular as there can be so much
overlap in the patterns of diurnal and nocturnal
species making the boundary between crepuscular
and nocturnal or diurnal less clear. This delinea-
tion is especially difficult when species are
reacting to local conditions (such as moonlight
levels or local heterospecific competitors or pred-
ators) causing shifts in their normal activity pat-
terns making them appear more or less
crepuscular than other populations.

Prevalence of Crepuscular Activity
Patterns in the Animal Kingdom

Crepuscular activity patterns are widely prevalent,
with most taxa having at least a few species that
exhibit this diel pattern. While crepuscular activ-
ity patterns are relatively rare in birds, reptiles,
and amphibians, crepuscularity is more common
in fish such as carangids, lutjanids, serranids and
in some gadoids, as well as in many species of
insects (Griffiths 1985; Hall and Ross 2006;

Kelber et al. 2006; Potts 1990; Shine 1979). Cre-
puscular patterns appear more common in mam-
mals as, while visible or somewhat active during
either the day or night, mammals likely had a
nocturnal ancestor, and many mammals are actu-
ally crepuscular, ramping up their activity at dawn
and dusk (Halle 2006).

Driving Forces Behind Crepuscular Diel
Patterns

There are a number of theories as to why crepus-
cular activity patterns have evolved in such a wide
range of species, but the two most common are
related to either predation or competition. During
twilight, as the sun sets or rises, the light changes
very quickly. This rapid shift in light intensity
causes many species to have trouble seeing
(Caro 2005; Hayward and Slotow 2009; Potts
1990). This allows predators, even diurnal or noc-
turnal ones, to take advantage of the unique light
conditions to catch prey that cannot detect them as
easily (Hayward and Slotow 2009; Potts 1990).
Although these easily caught prey should avoid
this time of day, often being active during twilight
is unavoidable as they are either preparing for or
recovering from long periods of inactivity and can
be a profitable food source for crepuscular preda-
tors (Halle 2006). Some crepuscular predators are
driven more by the behavior of their prey, as
opposed to the quality of light. For example,
many species of marine fish follow plankton as it
rises during dusk engaging in vertical migrations,
while common murre, Uria aalge, that prey on
these fish, such as capelin, Mallotus villosus, will
peak in foraging activity as the fish migrate close
to the surface (Potts 1990; Regular, Davoren,
Hedd, and Montevecchi 2010). Similarly, many
snake species, such as Australian elapids, will
take advantage of mammals that leave their bur-
rows at dusk (Shine 1979). For the predators that
rely on these food sources, their peaks in activity
tend to be related to searching for and catching
these prey, thereby shaping these predators’ activ-
ity patterns to follow a crepuscular or, in these
cases vespertine, pattern.
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Some frequently depredated species, similar to
many predators, take advantage of these twilight
light conditions that limit a predator’s ability to
visually detect them, thus lowering their chances
of being depredated (Caro 2005). However, sim-
ply avoiding predators may be an even stronger
drive. It is thought that the dawn, and or dusk,
chorus in passerine birds occurs at twilight due to
fewer predators actively hunting then, allowing
these vulnerable species to sing from exposed
perches, a highly dangerous behavior (Kroodsma
and Miller 1996).

While predation is a strong driving force that
shapes the natural history of many species, com-
petition, especially over food, is similarly impor-
tant. Some bee species in the Andrenidae and
Halictidae families, for example, take advantage
of nocturnal flowers that open at dusk thereby
maximizing the pollen load they can collect. By
being active before the nocturnal species that visit
those flowers are, these crepuscular bees gain a
competitive advantage (Kelber et al. 2006). Cre-
puscular foraging may also help in cases where
competitors also pose a risk. In the African
savanna, the less dominant large carnivores, chee-
tah and wild dogs, are most active in a diurnal/
crepuscular, or strictly crepuscular patterns,
respectively (Hayward and Slotow 2009). This
crepuscular activity is likely due to avoidance of
competition, and possible dangerous interactions,
with more dominant nocturnal carnivores, lions,
leopards, and hyenas, as these activity patterns do
not overlap with those of cheetah or wild dog
preferred prey (Hayward and Slotow 2009).

Adaptations for Crepuscular Behavior

As previously mentioned, twilight light quality is
such that the combination of the quick change and
quality of light makes it difficult for the rods and
cones found in vertebrate species to operate well,
resulting in decreased visual acuity and sensitivity
in these light conditions (Caro 2005). Many spe-
cies that follow crepuscular activity patterns have
evolved features that help them adjust to these
specific visual conditions. Crepuscular birds, for
example, have an intermediate relationship

between their visual acuity (telling objects apart)
and their visual sensitivity (the ability for the eye
to gather light) as opposed to diurnal birds with
high visual acuity compared to sensitivity and
nocturnal birds with high visual sensitivity com-
pared to acuity (Hall and Ross 2006). This inter-
mediate level of acuity and sensitivity allows
them to cope with the specific light conditions
during twilight hours (Hall and Ross 2006). Addi-
tionally, coloration or markings around the eye
may also help species adjust to these difficult
light conditions. Dark eye patches are found
more frequently on crepuscular species and are
thought to serve an anti-glare function. This
would allow crepuscular animals with eyes more
well adapted to lower light conditions deal with
higher intensity light, thereby allowing these spe-
cies to see well across a wide range of light con-
ditions (Caro 2005).

General Conclusion

While truly crepuscular species are rarely
described, the difficulty in determining the exact
boundary between crepuscular and diurnal or noc-
turnal activity patterns combined with a bias
toward diurnal and nocturnal activity pattern cat-
egorization suggests that more species than often
reported may, in fact, be crepuscular. Addition-
ally, while crepuscular as a descriptor is most
often used for a species’ peak activity patterns,
many species have specific crepuscular behaviors,
or simply continue past their normal active times
into the twilight.

Cross-References

▶Biological Rhythms
▶Caudata Life History
▶Circadian Rhythms
▶Day/night Cycle
▶Diurnality
▶ Feeding
▶ Foraging
▶Life History
▶Light/dark Cycle
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▶Megachiroptera Life History
▶Megachiroptera Sensory Systems
▶Nocturnality
▶Owls
▶ Predation Risk
▶ Predator Detection
▶Rodentia Life History
▶Rodentia Sensory Systems
▶Vision
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