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ABSTRACT. This work describes the behavioral repertory of Trichodactylus panoplus von Martens, 1869, based on the
animals’ diel activity and the possible substrate preference under laboratory experiments. Three experimental replicates
were carried out, each using six animals (three males and three females). There were four periods of observation a day,
with a total of 864 observation sessions and 144 hours of experiments. A total of 15 behavioral acts divided into five
categories were recorded: feeding, exploration of the environment, immobility, social interaction, and self-grooming.
The obtained results suggest that T. panoplus has greater activity during the night (p < 0.05), yet without showing an
activity peak. In addition, the acceptance of food does not depend on the photoperiod. There was a significant preference for gravel as the chosen substrate. The Morisita index indicates an aggregated distribution of these animals,
confirming their preference for substrate with gravel. The increase in activity at night and the preference for substrate
with gravel, which can be used to disguise these individuals, would be associated to some anti-predator strategies of
these crabs against visually orientated predators.
KEY WORDS. Decapoda; diel activity; ethogram; substrate preference.

The freshwater crabs are grouped into the superfamilies
Potamoidea, Pseudothelphusoidea, Gecarcinucoidea, and
Portunoidea. This last group includes crabs from the
Trichodactylidae family, which are important components of
the aquatic biota in streams, rivers, lakes, and pools (MARTIN &
DAVIS 2001).
Despite the ecological prominence of freshwater crabs,
most of the studies about Brazilian benthic crustaceans are related to sea and estuarine species (ROCHA & BUENO 2004). Several causes contribute to this context, among them the presence of researchers near the seaside regions, the lack of comprehensive projects involving invertebrates in continental waters and, mainly, the lack of specialists (MELO 2003).
Trichodactylidae is represented by 51 species (YEO et al.
2008), formed by small and median size exclusively freshwater
crabs, which occur in Central and South America. There is little
information about its biology and ecology. They are considered omnivorous and have direct larval development. They have
nocturnal habits, remaining hidden in burrows, holes in submersed trunks, among the aquatic vegetation. or on rocks and
trunks during the day (MAGALHÃES 1999). There are three described trichodactylid species in the state of Rio Grande do Sul:
Trichodactylus fluviatilis Latreile, 1828, T. kensley Rodriguez,
1992, and T. panoplus von Martens, 1869. The last one is widely
distributed in the lakes along the coastal plain and in the Guaiba
basin, occurring in tributaries of the Uruguay River as well

(MAGALHÃES 1999). Natural populations of T. panoplus are generally reduced, which makes field studies with this species difficult (AYRES-PERES et al. 2006).
Behavioral repertory studies and observations in the laboratory can contribute to a better understanding of the biology
of populations for which field study is difficult (ALCOCK 1997,
DEL-CLARO 2004). An ethogram is a formal description of the
behavioral repertory of a species. It can be composed by a list
of all behaviors presented by certain species or it can focus
more specifically on functional classes of behavior (GRIER 1984).
There are relatively few studies on the behavioral repertory in decapod crustaceans. GRIFFIN (1965, 1968) described the
basic repertory of the crab Heloecious cordiformis Milne Edwards,
1852 (Ocypodidae). DONALDSON & ADAMS (1989) generated an
ethogram highlighting the copulatory behavior of the crab
Chionoecetes bairdi Rathbun, 1924 (Majidae). STAMHUIS et al.
(1996) also provided an ethogram with the behaviors performed
by Callianassa subterranea Montagu, 1808 (Thalassinidae). KUNZ
et al. (2006) described the behavioral activities of Palaemonetes
pugio Holthuis, 1949 (Paleomonidae). BAIRD et al. (2006) presented an ethogram on the agonistic behavior of the freshwater lobster Cherax destructor Clark, 1936 (Parastacidae).
Due to the limited knowledge available about the
trichodactylid crabs, it is fundamental to carry out studies which
may give further information about these organisms. The aim
of this work was to investigate, under laboratory conditions,
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the behavioral repertory of T. panoplus, as well as other aspects
of behavioral biology of this species, such as the diel activity
and substrate preference.

MATERIAL AND METHODS
Specimens of T. panoplus were collected in March, 2008
in a tributary of the Vacacai-Mirim river in Santa Maria, state
of Rio Grande do Sul, Brazil (29º41’44”S, 53º41’07”W). Three
samples were obtained, one for each replicate of the study.
Approximately ten individuals were caught in each sampling,
yet only those which had all of their intact appendices and
which did not present any signal of recent molting were included in the experiments. They were collected by hand and
with the help of traps using bovine liver as bait. After being
caught, the individuals were taken to the Carcinology Laboratory of Universidade Federal de Santa Maria and acclimated
for five days in a common glass aquarium (50 x 25 x 30 cm)
with continuous aeration. The animals were kept at around
23ºC and a 12:12 h (light: darkness) photoperiod. During the
acclimatization, the animals were fed every two days with fish
steak. Carapace width (between first anterior carapace spines)
was measured in each specimen using a digital caliper to a 0.01
mm accuracy. Each animal was identified by means of small
spots of different colors made on the cephalotorax, using fastdry paint, to enable their individual recognition.
The testing glass aquarium used in all the experiments
had the same dimensions as the one used to acclimatize the
animals. To carry out each experiment, the glass aquarium was
filled with 20 L of filtered water and kept under continuous
aeration.
The analyses of the behavioral repertory of T. panoplus
was done based on three experimental replicates and in each
one used different individuals, three males and three females,
all of which in intermolt stage. The 1:1 sexual ratio was established based on the predominant pattern observed in other
limnic crustaceans (COLPO et al. 2005, GONÇALVES et al. 2006,
LIMA et al. 2006).
The observations in each replicate were carried out
through the focal animal sampling method (ALTMANN 1974) in
10 minute sessions, followed by a resting period of five minutes. Each period of observation lasted for two hours, (without
intervals) in which each animal was observed twice. There were
four different periods of observation a day, two in the light
photophase and two in dark photophase, covering each hour
of the day along six days. The animals were fed with fish steak
every two days and the food was released close to each animal
and just during the period of observation. The feeding occurred
in different periods to verify if the crustaceans accepted food
every time it was offered. After this period, the food left was
taken out of the aquarium.
During the observations, the frequency of the behaviors
which had been qualified in previous observations for 30 hours
was counted. Red light bulbs were used for nocturnal observa-
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tions, as they are widely used in experiments with crustaceans
(TURRA & DENADAI 2003).
During each period of observation, the temperature of the
water and the air were measured and the period of light was
from 07:00 AM to 07:00 PM. The observed behaviors were
grouped into categories, and analyzed in relation to their frequency. A Student’s t test was used to test whether or not there
was difference in the frequency of performing each behavioral
act between males and females, and a 2 test was used to assess
whether the behavior presented by the animals are significantly
associated with one of the photoperiods used in the experiment.
To test a possible preference for substrate, half of the
bottom surface of the glass aquarium was covered with a 5 cm
thick layer of sand (grain diameter < 1.0 mm) and the other
half with gravel (10-15 mm diameter), taken from the site where
the animals were collected. These two kinds of substrate were
selected because they represent the basic granulometric pattern of the sampling site. Based on the observations done every three hours, the average frequency of animals in each kind
of sediment was compared using a Student’s t test. All statistical tests were performed using Bioestat 3.0 (AYRES et al. 2003).
To confirm the data about preference for one or other
kind of substrate, the testing glass aquarium was divided into
18 squares (8.33 X 8.33 cm each) and the location of all the
specimens was recorded before the observation of each animal, verifying the squares occupied by them. The data were
analyzed through the Morisita index of dispersion. This index
is not related to the sampling average and indicates a random
distribution when values are equal to one, a regular distribution when values are lower than one and a clustered distribution when values are higher than one (MORISITA 1962). At the
end of the observations, all the individuals were released back
to their natural habitat.

RESULTS
The average size (mm) of male and female used in the
experiments was 21.86 (±2.21) and 17.82 (±1.35), respectively.
The temperature ranged from 21.6º to 25.6ºC in the water, and
from 22.2º to 26.0ºC in the air. A total of 864 observation sessions were conducted along 18 days, for a total of 144 hours.
Fifteen behavioral acts were recorded, which were divided into
five categories: feeding, exploration of the environment, immobility, social interaction, and self-grooming (Tab. I). The immobility category was the most common, corresponding to a frequency of 56.5% of the observations (Tab. II). There was no statistically significant difference in the time of the behaviors presented by males and females in all the categories observed.
The crabs were significantly more active (2 = 17.21,
p < 0.05) during the nocturnal period (dark photophase). Although statistically it is impossible to confirm an activity peak,
it was possible to observe a greater mobility between 08:00 PM
and 03:00 AM (Fig. 1). The crabs have eaten nearly every time
the food was offered, regardless of the photoperiod.
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Figure 1. Trichodactylus panoplus: Diel pattern of activity under
laboratory conditions.
There was a significant difference in relation to substrate
preference, given that there was a frequency of 70.03% of animals remaining in the gravel as opposed to 29.97% of animals

The specimens of T. panoplus kept themselves more active
during the period of less luminosity, indicating a preferentially
nocturnal habit. Greater nocturnal activity has already been reported to other decapods. SOKOLOWICZ et al. (2007) observed that
the anomuran Aegla longirostri Bond-Buckup, 1994 (Aeglidae) presents a greater activity at night, as well as the crabs Geocarcimus
lateralis Freminville, 1835 (Geocarcinidae), Cardisoma guanhumi
Latreille, 1825 (Gecarcinidae), Ocypode quadrata Fabricius, 1787
(Ocypodidae) and the semi-terrestrial anomuran Caenobita
clypeatus Herbst, 1794 (Coenobitidae), whose activities occur preferably in the dark (PALMER 1971). It was not possible to recognize
a peak of activity in T. panoplus, however, it was possible to see a
marked increase in mobility during the period from 8:00 PM to

Table I. Trichodactylus panoplus: description of behavioral acts under laboratory conditions.
Behavioral categories

Behavioral acts

Feeding
Stirring the substrate using the chelipods and taking them to the mouth: the specimens revolve the
substrate and carry its particles to the mouth.
Still eating: the animal feed itself, moving the piece of food directly to its mouth or taking small pieces with the
chelipods and bringing them toward its mouth.
Moving away from other animals with food: due to the arrival of some individual, the animal escapes from
the others taking its food with it.
Exploration of the environment
Walking: slow or fast motion on the substrate.
Revolving substrate: movement of pereiopods, leading to a motion of the substrate, either stones or sand.
Climbing the glass: trying to climb the glass aquarium.
Immobility
Remaining buried: the individual total or partially buried in the substrate, with or without movement of the
appendices.
Standing still, moving some of the appendices: individual still, moving antennae, antennules, ocular
peduncles, pereiopods and/or maxillipeds.
Standing completely still: the absence of any apparent movement.
Social interaction
Friendly contact: one animal touches the other with its appendices, or even stays on the other, but there is no
signal of aggression, such as trying to hold with the chelipods or push the other crab.
Agonistic contact: group of physical interactions among individuals represented mainly by interactions
involving the indiscriminate use of chelipods.
Self-grooming
Movement of chelipods in direction to the open abdomen: the animal opens its abdomen, exposes the
pleopods and moves the pereiopods in their direction.
Cleaning the antennules with the maxillipeds: the animal lowers the antennules and passes the maxillipeds
on them.
Passing the chelipods on the cephalic appendices: chelipod movement through the antennae, antennules
and/or eye.
Passing chelipods on the pereiopods and maxillipeds: chelipod movement on the pereipods and maxillipeds.
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Table II. Trichodactylus panoplus: average frequency of the behaviors observed in the three replicates of experiments.
Behavioral categories

Behavioral acts

Feeding

Frequency (%)
8.69

Stirring the substrate using the chelipods and taking them to the mouth

1.02

Still eating

7.57

Moving away from other animals with food

0.10

Exploration of the environment

13.96

Walking

5.36

Revolving substrate

3.22

Climbing the glass

5.38

Remaining buried

25.27

Standing still, moving some of the appendices

27.71

Immobility

56.50

Standing completely still

3.52

Social interaction

16.31
Friendly contact

15.93

Agonistic contact

0.38

Self-grooming

4.54
Movement of chelipods in direction to the open abdomen

0.13

Cleaning the antennules with the maxillipeds

0.62

Passing the chelipods on the cephalic appendices

0.94

Passing chelipods on the periopods and maxillipeds

2.85

Total (5 behavioral categories)

100.00

Total (15 behavioral acts)

100.00

3:00 AM, mainly due to substantial increase in the exploration of
the environment. VALENTE & EDWARDS (1955) have studied the activity rhythm of Trichodactylus petropolitans Goldi, 1886 crabs in
the laboratory and showed that the movement start on average
at 7:16 PM and ceases at 07:04 AM, being constant during the
whole night. Besides, little activity was observed during the day.
According to the authors, these data are similar to those obtained
from observations in natural conditions, because it is possible to
notice that animals stay immobile and hidden during the day
and are active during the search for food at night. Such results
are similar to those observed in T. panoplus, because the animals
moved during the night and presented minimal movement during the day. This behavior may possibly represent a defense strategy against daytime predators. There were some reports about
other crustaceans which live in environments similar to the T.
panoplus, such as aeglids, or even Trichodactylus borellianus Nobili,
1896 (Trichodactylidae) and have predators with daytime habits,
such as birds, mammals and fish (BURNS 1972, COLLINS et al. 2006).
During exploration of the environment, the animals run
through the glass aquarium, apparently in search for food.
However, its limited space may have constrained this activity,
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since the exploration of the environment was interrupted by
the contact with the animals and the aquarium walls, and at
this moment the trichodactylids tried to climb the glass. The
same behavior was observed in the study carried out by MINEO
et al. (2003) with the yellow scorpion Tityus serrulatus Lutz &
Mello, 1922 (Buthidae) and in crustaceans aeglids.
T. panoplus fed nearly every time food was offered, not
only in its period of greater activity. SOKOLOWICZ et al. (2007)
observed the same response in the anomuran Aegla longirostri,
which became active either in the light or dark phases when
food was offered. REIGADA (2002) also observed that the crabs
Callinectes ornatus Ordway, 1863 and Callinectes danae Smith,
1869 (Portunidae) had their activities altered when exposed to
food, regardless of the photoperiod. PONTES & ARRUDA (2005),
who studied the shrimp Litopenaeus vannamei Boone, 1931
(Penaeidae) showed that food has acted as an inductor in the
substrate exploration, either in the light or in the dark phase,
making the shrimp more active in all times following its offer.
Most freshwater crabs are omnivorous and revolve the
substrate searching for food, mainly taking in vegetal matter,
but some are opportunist meat eaters, using either live or dead
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prey that they can find (YEO et al. 2008). Usually, whenever
individuals T. panoplus received food, they remained still, eating it. In some occasions, when other individuals were around
and felt the presence of food, those which had the food went
away carrying the piece of fish. In some moments there was
even fight for this resource. In other moments, either with or
without food in the aquarium, the individuals revolved the
substrate with the chelipods and brought them toward their
mouth, possibly catching small particles of food.
The most frequent behavioral category, immobility, is
possibly a defense strategy which avoids the detection of the
prey by visually oriented predators (EDMUNDS 1974). According
to COLLINS et al. (2006), who worked with the population dynamics of T. borellianus in Argentina, these individuals have an
important trophic role since they are part of fish, amphibious,
bird, and mammal diets. The social interaction category was the
most common after the immobility and this remained relatively
constant along the day. Agonistic contact occurred among individuals of the same sex as well as among individuals of opposite
sex. Most of the disputes were related to food and place in the
substrate. However, the animals spent more time to the friendly
contact, possibly reflecting a tendency to aggregate.
When they were still or partially buried, the specimens
of T. panoplus generally kept moving some appendices. The antennules were the most used structures since they constantly
remained in movement, probably due to its sensorial functions.
According to STEULLET et al. (2001) chemical perceptions are crucial to mediate behavioral patterns in many animals, and the
antennules are the principal chemosensory organs of decapods
crustaceans.
The self-grooming category was observed mainly at night.
Besides the antennules, decapods crustaceans have chemioreceptors distributed into the mouthparts (SHELTON & LAVARACK
1970), in the dactyls and propods of chelipods and in the pereiopods (VOIGT & ATEMA 1992, GÓMES & ATEMA 1996). Despite the
cephalic region includes most of the sensorial organs, the moving appendices have received most of the attention regarding
cleaning, because the trichodactylids spent more time for clean
them. KELLER et al. (2003), examined the role of some crab sensorial appendices in Callinectes sapidus Rathbun, 1896 (Portunidae)
and concluded that the cephalic appendices make it possible for
the animals to identify attractive smells. The signals noticed by
the pereiopods allow the crabs to acquire information about
spatial pattern of the chemical cues, which are important for
orientation. The pleopods, limited to the abdominal region
(which remains most of the time attached to the ventral part of
these organisms) were also cleaned preferably during the night.
According to the Morisita index, T. panoplus presents a
clustered distribution. Such distribution is probably related with
the kind of substrate, given that the animals present significant preference for a specific substrate. That is, once there is
preference for substrate with gravel, the crabs tend to group in
these areas. In the natural environment this factor must also
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influence the distribution of these animals, once, during the
collection, all animals sampled were next to areas with this
kind of substrate. Nevertheless, it is necessary more studies to
confirm this tendency, since others factors may be related to
this choice. The preference for one specific substrate has been
reported in other decapods (SÁNCHEZ 1997, RÖNNBÄCK et al. 2002,
QUELLETTE et al. 2003). It is possible that the T. panoplus preference may be an anti-predator strategy once on the gravel these
animals became camuflaged (similar size and color). This relation of substrate and predation was showed by TALLMARK & EVANS
(1986) for the shrimp Crangon crangon Linnaeus, 1758
(Crangonidae). These authors have observed a significant reduction of predation when the animals were in their favorite
substrate. COLLINS et al. (2006) also observed that T. borellianus
chooses the substrate in order to avoid those with planktivorous
fish predators. This way, T. panoplus would choose the substrate
where it is more difficult for its predators to find them and,
therefore, the individuals of this species would aggregate in
this substrate, obtaining benefits with such behavior.
This study is precursor in relation to the behavioral biology of T. panoplus. In face the scarcity of works involving
Trichodactylidae, we expect to have contributed to a better
understanding of the behavioral biology of these animals, as
well as to provide a basis comparisons with other freshwaters
crustaceans.
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