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ABSTRACT 

Land snails are largely utilized all over the world in several sectors of economy. 

However, there is a lack of studies about behavioral displays of alien species in 

the areas of introduction. The aim of the present work was to verify the activity 

period and the behavioral displays exhibited by individuals of Rumina decollata 

(Linnaeus, 1758). It was utilized 30 young and 30 adult snails, observed during 

24 hours by the method scan sample at intervals of 20 minutes. It was verified 

that this snail species presents nocturnal activity and adults were more active 

than young individuals. The behavioral display “Interact” showed significantly 

difference during the 24 hours of observation, with more interaction between 

adults. It was observed difference in the act “Feed” between young and adult 

snails in two hours during the scotophase (21 and at 3 hours) and in the act 

“Dislocate” at 21, 23 and 3 hours. The relative air humidity did not influence the 

snail’s behavior, but there was a positive correlation between the mean 

temperature and the activity of adult snails. The results demonstrated that R. 

decollata presents activity and rest period alike to other Subulinidae and 

showed difference in some behavioral displays between juvenile and adult 

snails, what can be attributed to niche differentiation in order to avoid 

intraspecific competition. Besides, because this species remains buried most of 

the time, it cannot be effective in controlling other snail species. 

KEY WORDS. Activity period. Biology. Ethogram. Niche differentiation. 
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RESUMO 

 

Estudo comportamental comparativo entre jovens e adultos de Rumina 

decollata (Mollusca, Subulinidae) Moluscos terrestres são amplamente 

utilizados em todo o mundo em diversos setores da economia. No entanto, há 

uma carência de estudos sobre aspectos comportamentais das espécies 

exóticas nas áreas de introdução. O objetivo do presente trabalho foi verificar o 

período de atividade e os aspectos comportamentais exibidos por indivíduos de 

Rumina decollata (Linnaeus, 1758). Foram utilizados 30 moluscos jovens e 30 

adultos, observados durante 24 horas pelo método de varredura da amostra 

em intervalos de 20 minutos. Verificou-se que esta espécie de molusco 

apresenta atividade noturna e que os indivíduos adultos foram mais ativos do 

que os jovens. O ato comportamental "Interagir" mostrou diferença significativa 

durante as 24 horas de observação, com mais interação entre os adultos. 

Observou-se diferença no ato "Alimentar" entre os moluscos jovens e adultos, 

em dois momentos durante o escotofase (21 e 3 horas) e no ato "Deslocar" em 

21, 23 e 3 horas. A umidade relativa do ar não influenciou o comportamento 

dos moluscos, embora tenha ocorrido correlação positiva entre a temperatura 

média e a atividade dos moluscos adultos. Os resultados demonstraram que R. 

decollata apresenta períodos de atividade e repouso semelhantes ao de outros 

subulinídeos e mostrou diferenças em alguns aspectos comportamentais entre 

os moluscos jovens e adultos, o que pode ser atribuído à diferenciação de 

nicho, a fim de evitar a competição intraespecífica. Além disso, por esta 

espécie permanecer enterrada a maior parte do tempo, pode não ser eficaz no 

controle de outras espécies de moluscos. 

PALAVRAS-CHAVE. Biologia. Diferenciação de nicho. Etograma. Período de 

atividade. 

 

INTRODUCTION 

There is a lack of studies about 

land snails despite its importance, 

with most of studies realized with 

aquatic snails. Land snails are 

utilized in economy sectors, can act 

as crop pests, intermediate hosts for 

helminths with medical veterinary 

importance and transmit plant 

pathogens, being the damages 
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mostly due to the widespread of 

alien species (Leahy, 1980; Roff, 

1992; Rao & Singh, 2000; Pigliucci 

et al., 2001; Pardo & Johnson, 

2005). 

Rumina decollata (Linnaeus, 

1758) is a terrestrial gastropod from 

Subulinidae family native from 

Mediterranean area, that was 

introduced in North America and 

nowadays, is found in other 

countries such Argentina 

(Francesco & Lagiglia, 2007), 

France (Mienis, 2008) and Brazil 

(Simone, 2006). This species is 

described as a voracious predator, 

feeding on other snails and their 

eggs.  Due to its feeding habit, it 

was introduced in USA in order to 

control populations of Helix aspersa 

(Müller, 1774) (Helicidae) (Cowie, 

2001).  There are records that R. 

decollata also eat plants, but with 

lower damage for them (Batts, 1957; 

Selander & Hudson, 1976; Fischer 

et al., 1980; Dundee, 1986; El-Wakil 

et al., 2011) although studies 

showed that R. decollata can cause 

serious damage in Citrus sp. L. 

plantations (Fisher et al., 1980). 

The introduction of this species 

for biological control is questionable 

(Fisher et al., 1980; Cowie, 2001). 

Several species, terrestrial and 

aquatic have been introduced with 

this purpose; with serious 

consequences to the environments 

were the established (Kinzie III, 

1992; Pointier, 1993; Pointier, 2001; 

Cowie et al., 2009). 

The introduction of alien 

species can be harmful because 

they usually show competitive 

superiority and have no predators in 

introduced areas, what can lead to 

the extinction of native snails (Byers, 

2000). The distribution of R. 

decollata must be studied in regional 

scales for the diagnosis of its 

potential to cause damages and as 

invasive species (Francesco & 

Lagiglia, 2007). However, little is 

known about the ecology and 

behavior of R. decollata in areas 

where it was introduced (Francesco 

& Lagiglia, 2007), including in Brazil, 

which demonstrate necessity of 

studies about behavioral biology of 

this species. 

The aim of this study was to 

observe the behavioral displays of 

juvenile and adult individuals of R. 

decollata, and to determinate its 

activity period. 

 

MATERIAL AND METHODS 

For the assays, it were utilized 

30 adult snails, and the same 
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number of juveniles, obtained from 

colonies maintained at Museu de 

Malacologia Prof. Maury Pinto de 

Oliveira, Universidade Federal de 

Juiz de Fora, Minas Gerais, Brazil. 

To describe the behavioral 

displays, snails were distributed (10 

snails/group, with three repetitions) 

in plastic terrariums containing 

moistened and sterilized soil (12° for 

one hour) and feed according to 

Bessa & Araújo (1995a,b). 

The observations were carried 

out during the photophase (6:00 to 

17:00h) and scotophase (18:00 to 

5:00h), using the “Scan Sample´” 

method (Altmann, 1974) every 20 

minutes totalizing 24 hours of 

observation. The behavioral displays 

observed were adapted from 

Junqueira et al. (2004). The 

nocturnal observations were 

realized by using a flashlight 

wrapped in red cellophane to 

provide a lower wavelength in order 

to reduce the interference in snail’s 

behavior. 

The work was realized under 

natural conditions of temperature 

(23.8 ± 0.5º C) and relative air 

humidity (70 ± 4%). The 

temperature and relative air humidity 

were registered every observation. 

The behavioral displays were 

analyzed as mean frequency (mean 

number of each act registered ± 

standard deviation). The activity 

period was evaluated quantifying 

activity and rest periods of adult and 

juvenile snails. 

To compare the behavioral 

parameters observed, it was utilized 

the ANOVA test, followed by the 

Tukey test. To evaluate the 

influence of temperature and relative 

air humidity in snails displays it was 

used Multiple Linear Regressions 

calculated with BioEstat 5.0 

software (significance of 0.05). 

 

RESULTS 

The results demonstrated that 

R. decollata presented nocturnal 

activity period (Adults: Q=16,07; 

p<0,01 and Juveniles: Q=20,49; 

p<0,01) (Figure 1). It was observed 

that adults and juveniles presented 

activity and rest period alike during 

photophase, however, during 

scotophase, adults were more active 

(Q=4,13; p<0,01) (Figure 1). 
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Figure 1: Activity and rest during photophase and scotophase of juvenile and adult individuals of 

Rumina decollata (AP- activity in photophase; RP- rest in photophase; AS- activity in 

scotophase; RS- rest in scotophase). Minute letters indicates difference between each age 

(adults and juvenile) during photophase and scotophase and capital letters indicate difference 

between adult and juveniles. 

 

When compared the frequency 

of behavioral displays exhibited 

during 24 hours between adults and 

juveniles, only the behavior 

“Interact” showed significant 

difference (Q=3.42; p<0.05) with 

higher interaction among adults 

(Figure 2). The other behavioral 

displays did not showed statistical 

difference (p>0,01). 
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Figure 2: Frequency of behavioral displays of adult and juvenile individuals of Rumina decollata 

observed during 24 hours (Rest- Rest; Dis- Dislocate; Bury- Bury; Bur- Burying; Exp- Explore; 

Feed- Feed; Eme- Emerge; Int- Interact).  

Different letters indicate statistical 

difference. 

 

It wasn’t observed the behavior 

“Defecate” neither for adult nor for 

juvenile snails during the 

observation period. Regarding the 

behavior “Explore”, there was no 

statistical difference between adult 

and juveniles (p>0,01) during the 

observation period (Figure 3). This 

behavior was not observed for both 

ages from 7:00 to 14:00h (Figure 3). 

 

 
Figure 3: Comparison of the behavioral display “Explore” between adult and juvenile Rumina 

decollata during 24 hours. It was not observed statistical difference (ANOVA, p<0,05). 

 

The feed did show significant 

difference between adult and 

juveniles only in two hours of 

scotophase: at 21 o’clock (Q=4,00; 

p<0,05), with adults feeding more 

and at 3 o’clock (Q= 4,00; p< 0,05) 

when juveniles feed more (Figure 4). 

 

Adults dislocated more and this 

act presented significant difference 

at three different hours in 

scotophase: at 21 o’clock (Q=9,89; 

p<0,01), at 23 o’clock (Q= 4,47; 

p<0,05) and at 3 o’clock (Q= 4,42; 

p< 0,05) (Figure 5). 
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Figure 4: Comparison of the behavioral display “Feed” between adult and juvenile Rumina 

decollata during 24 hours. Different letters indicates statistical difference (ANOVA, p<0,05). 

 

 

 
Figure 5: Comparison of the behavioral display “Dislocate” between adult and juvenile Rumina 

decollata during 24 hours. Different letters indicates statistical difference (ANOVA, p<0,05). 

 

It was observed a correlation 

between the mean temperature and 

the activity of adults (F=6,11; 

p=0,02; R2=0,22) and juveniles 

(F=14,14; p<0,01; R2=0,39) (Figure 

6). 
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Figure 6: Correlation between mean temperature and activity of adult and juvenile Rumina 

decollata observed during 24 hours. 

 

However, there was no 

correlation between relative air 

humidity   for juveniles (F=0,91; 

p=0,35; R2=0,04) and adults 

(F=0,1088; p=0,74; R2=0,01). 

 

DISCUSSION 

It was observed that adult and 

juveniles remained buried during the 

most part of the observation period, 

which corroborates the studies of El-

Wakil et al. (2011) that described 

this snail species as ground dwellers 

that live basically buried. Batts 

(1957) in field observations 

described individuals of R. decollata 

moving (exploring) while others 

where completely covered or only 

with the shell apex visible, as 

observed in the present study. 

Selander & Kaufman (1973) stated 

that R. decollata in comparison to 

other snail species is remarkably 

sedentary. This species restrict its 

movements to small areas and 

usually is not found far from 

aestivation sites, even in rainy 

periods or when the conditions are 

favorable for activity. 

According to Pieri & Jurberg 

(1981) burying is a common 

response to adverse environmental 

conditions. This behavior is 

widespread among molluscs, 

including other Subulinidae such as 

Leptinaria unilamellata (Orbigny, 

1835) that is a soil dweller, 

remaining hidden in dried interlaced 
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of gramineae and roots, being found 

until 15cm deep in soil (Dutra, 

1988). The same was observed to 

Beckianum beckianum (Pfeiffer, 

1846) (Almeida & Mota, 2011). 

During scotophase, adult snails 

were more active than juvenile, 

showed more interaction and 

explored more at certain times. This 

can be attributed to the fact that 

adult snails are searching partners 

to copulate. Junqueira et al. (2004) 

evidenced the nocturnal habit of 

Sarasinula linguaeformis (Semper, 

1885) (Veronicellidae) which 

presented higher activity during the 

night and at early morning. 

According to these authors, the 

most frequent behavioral displays 

exhibited during scotophase were 

dislocate and feed, and during 

photophase, dislocate and bury. To 

L. unilamellata the preferable period 

for all activities was the nocturnal. 

During the day, snails were inactive, 

buried or under the ration recipient 

or lettuce leaves, always aggregated 

(Almeida & Bessa, 2001). 

The behavioral differences 

observed among juvenile and adult 

snails can be due to a niche 

differentiation between individuals of 

different ages. Intraspecific 

comparisons between individuals 

size are useful and enhance the 

environmental variables that 

motivate certain behaviors and can 

change the development of the 

organism (Byers, 2000). 

Cruz (2002) considered that 

niche assembles a set of 

interactions established between 

individuals and the surrouding 

environment, and observed two 

groups of essential and independent 

variables that  influences all the rest. 

This autor classifies this variables in: 

structural division, that include all 

the dimensions related to habitat 

utilization and temporal division, 

which group the time dimensions 

such as anual and circadian cycle. 

In the present study, juveniles 

rested more than adults during 

scotophase, which showed higer 

activity, this can indicate behavioral  

adjustments to avoid competition 

during the utilization of resources. 

Besides, a temporal division in the 

act “Feed” can be observed, which 

presented statistical difference in 

two distinct hours with a bigger part 

of the adult snails feeding more at 9 

pm and most of juveniles feeding at 

3 am. 

The division of rest sites 

among juvenile and adults of the 

same species was observed to 
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Arianta arbustorum (Linnaeus, 

1758) (Helicidae) in field 

(Ledergerber et al., 1997). These 

authors argue that this niche 

differentiation enable the 

coexistence of individuals from 

different species and from the same 

species in different ages. 

Conner et al. (2008) realized 

assays manipulating adult and 

juvenile Pomacea paludosa (Say, 

1829) (Ampullariidae), and juveniles 

of  P. paludosa in the presence of 

adults from an alien species. It was 

observed that juveniles presented a 

decrease in growth when raised in 

the presence of one or a small 

number of adults P. paludosa in 

tanks. Regarding the survival, the 

authors verified that it was higher for 

juveniles created in the absence of 

adults of the same species. The 

opposite was observed when 

juveniles were put with an exotic 

adult or four adults of the same 

species, in other words, the survival 

of juveniles diminished with the 

increasing of adults density, 

especially from the alien species. 

Pearce (1997) observed a similar 

pattern for Mesodon thyroidus (Say, 

1816) (Polygyridae) and Neohelix 

albolabris (Say, 1817) (Polygiridae) 

in experiments realized in field and 

in laboratory conditions, where 

juveniles from both species 

competed for resources with adults 

from the same species and the 

growth of juveniles was affected by 

the presence of adults. Thus, it was 

evidenced the importance of niche 

differentiation among adult and 

juvenile snails, which can explain 

the differences found in some 

activities at different hours. 

Adults dislocated more than 

juveniles in three distinct hours (21, 

23 pm e 3 am), interacted and 

presented higher activity (during 

scotophase), this difference can 

bedue to the fact of adults being 

searching partners. 

The temperature influenced the 

activity of snails but not humidity, 

despite the last one being a factor 

with strong influence in snails, as 

stated for several authors (Batts, 

1957). It is worth highlighting the 

incidence of microclimate variations; 

since it was proved that they can 

cause intraspecific variations in 

activity (Potts, 1975). 

Maltz (2003) observed that the 

climate conditions influenced the 

activity of individuals of Helicodonta 

obvoluta (Müller, 1774) (Helicidae) 

that were more active at the 

begining or the ending of April. 
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Under constant conditions of 

temperature and humidity in field 

and in laboratory conditions, adult 

snails exhibited two activity peaks: 

at the end of the evening (twilight) 

and in the early morning, with a rest 

period during the day. Immature 

individuals were more active, with 

high and constant activity from the 

afternoon until early morning, with 

several individuals remaining active 

during the day. 

In favorable conditions of 

temperature and humidity (in field) 

and in laboratory conditions, the 

activity in all ages depended on 

temperature and humidity. The 

authors also registered that 

immature snails were more active 

(Maltz, 2003). Individuals of R. 

decollata utilized in the present work 

were evaluated in two phases: 

photophase and scotophase. The 

activity of adult and juvenile snails 

presented significant difference only 

during scotophase, unlike the 

observed to the terrestrial gastropod 

H. obvoluta. The same was 

observed to Arion lusitanicus 

(Mabille, 1868) (Arionidade) (Grim & 

Schaumberger, 2002). 

R. decollata, at two ages, 

remained most of the time resting, 

so as was verified to A. lusitanicus 

that spend 68% of 24 hours resting, 

mainly in photophase. The feeding 

showed difference in two distinct 

hours, at 9 pm with adults feeding 

more and at 3 pm, with juveniles 

feeding more, wich corroborate the 

observations realized with Limax 

valentianus (Ferussac, 1821) 

(Limacidade) that also presented a 

peak in feeding at 9 pm (Hommay et 

al., 1998), and H. aspersa that fed 

preferably in the period between 1 

and 2:30 pm (Grim & 

Schaumberger, 2002). 

 

CONCLUSIONS 

It was evidenced that R. 

decollata has an activity period alike 

other molluscs as described before, 

that they basically remain buried 

and dislocate too few which can 

indicate that the utilization of this 

species as biological control is not 

viable, specially in controlling 

species with climbing behavior such 

H. aspersa. 
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