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ABSTRACT :The studies took place inside the Banco National Park (Abidjan-Ivory Coast) and were aimed at
finding, during the day, the conditions of temperature and relative humidity necessary for the start of activity of
two species, namely A. achatina and Arch. ventricosa. The results of this study showed that these snails have
their maximum activity during the cool moments of the day, especially at dawn (5h-9h) and at dusk (beyond
18h).Indeed, A. achatina is active when average daily temperatures vary between 25.2 + 1.2 ° C (22h-24h) and
29.5 + 2.8 ° C (11h-13h), hygrometry meanwhile oscillates between 76.5 + 2.1% (11h-13h) and 93.1 + 3.0%
(20h-22h). The species Arch. ventricosa is active for mean daily temperatures ranging from 23.0 £ 4.1 ° C (05h-
07h) to 29.5 = 1.0 ° C (13h-16h) with hygrometry ranging from 87.3 + 0, 4% (22h-24h) and 93.9 + 5.8% (05h-
07h). This could explain the absence in the environment of specimens of A. achatina and Arch. ventricosa at
certain times of the day, the animal adopting conservatory strategies and adaptation to survive adverse weather
conditions.
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l. INTRODUCTION

Achatinesor giant African snails are gastropod molluscs whose flesh is highly appreciated by African
consumers (Zongo 1995, Stievenart and Hardouin 1990), especially Ivorians. This flesh contains a protein
content between 37 and 51% of the dry matter (Hardouin and Stievenart, 1991). Because of its nutritional
qualities, the Achatine is the subject of a thriving trade mainly by women.Land snails, Achatinesare found in a
range of habitats ranging from closed habitats to degraded areas (Otchoumou, 2005). They live naturally in
the tropics, where the day-night cycle is very little away from 12 hours / 12 hours (Otchoumou, 2005), and
occupy various microhabitats (undergrowth of rainforests, forest-savanna transition zones, wooded savannahs,
etc.). Like many invertebrates, Achatines are cold-blooded animals. This means that they do not control their
body temperature. Also, they are called poikilothermes (Hardouin et al., 1995). Indeed, their main vital
functions are very dependent on environmental conditions, including day-night cycles, humidity and the
temperature of the environment in which they live. They do not have an integument to fight effectively against
dehydration.

So, to withstand dry atmospheres, they should adopt a conservatory strategy. This consists in
secreting at the opening of the shell a film more or less calcareous called epiphragm. During this unfavorable
time, the growth of the snail is stopped. The animal lives in slow motion, exhausts its reserves and loses
weight. It is the slowed life called "estivation™ in tropical countries. In the temperate zone, this corresponds to
the "hibernation” caused by the cold (Ghose 1963, Hodasi 1979, Stievenart 1996, Stievenart&Hardouin 1990).

Snails prefer a high rate of humidity (80-90%). They are very active during the wet periods of the
day, especially at dawn and dusk (Hardouin et al., 1995, Stievenart, 1996) and during the night (Hodasi, 1979,
Otchoumou et al., 1989-1990, Zongo et al., 1990). Outside these wet periods, they shelter under the natural
vegetation.
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Water is thus at the origin of most of the vital activities of Achatines (outings, foraging, mating, all
without exception occurs on the wet ground).

mollusks seems to detect the hygrometric degree of the air. Any excess humidity is harmful to
Achatines. The temperature also regulates the activity of the snail. Molluscs always feel the middle
temperatures directly and die as soon as they fall below a threshold or reach too high values.In the present
study, we will try to find atmospheric temperature and humidity values of the periods of the day that are
essential for the snail to come into activity. This investigation will be done in the Banco National Park, a forest
ecosystem hosting a variety of Achatine, including Achatinaachatina and Archachatinaventricosa, which
constitute the biological material of our study.

1. MATERIAL AND METHOD OF STUDY
2.1. Study area
Our study took place in the Banco National Park.The Banco National Park is located on the north shore
of the Ebrié Lagoon northwest of Abidjan, between 05 ° 21 'and 05 ° 25' north latitude and between 04 ° 10 ‘and
04 ° 50" west longitude . It covers an area of 3,474 hectares (Da, 1992, M.E.F., 1999, Kouadio, 2000).
The Banco National Park is bounded to the north by the Abobo commune, to the south by the North Highway,
to the west by the Yopougon industrial zone and to the east by the Adjamé commune (Figure 1).

2.2. Biological material

The study focused on two species of Achatines: A. achatina and Arch. ventricosa (Figures 2 and 3).

2.3 - Method of study

2.3.1- Sampling

The study was carried out on sample surfaces and for each species of swine encountered, the following
information was recorded: the time of collection, the temperature, the hygrometry and the physiological state
of the animal. (active or in a slower state of life).

2.3.2 - Statistical analyzes

Mean values of temperature and hygrometry of different times of the day were determined. Also, the
relationship between the relative abundance of active snails,and collecting times is established with Excel
software

1. RESULTS AND DISCUSSION

3.1- Results
3.1.1- Daily variation in mean temperature and hygrometry in the collection areas of the studied species

The average temperature and hygrometry data recorded in the locations where the species studied were
collected are shown in Tables | and Il.In the areas where individuals of the A. achatina species were collected,
mean daily temperatures ranged from 25.2 £ 1.2 ° C (22h-24h) to 29.5 = 2.8 ° C (11h- 13h); atmospheric
humidities oscillate between 76.5 + 2.1% (11h-13h) and 93.1 + 3.0% (20h-22h).Concerning the species Arch.
ventricosa, individuals were collected in areas with mean daily temperatures ranging from 23.0 + 4.1 ° C (05h-
07h) to 29.5 £ 1.0 ° C (13h-16h); the atmospheric humidities oscillating between 87.3 + 0.4% (22h-24h) and
93.9 £ 5.8% (05h-07h).

3.1.2- Daily variation in the activity of Achatinaachatina

The daily evolution of the activity of the species A. achatina from 05h to 24h is presented in the graph below
(figure 4):

The analysis of this graph shows that the activity of the species A. achatina is initially weak (5h-7h). Then, it
rises to reach its maximum around 7h-9h, then decreases gradually to cancel between 13h-16h, before resuming
its rise from 16h, to reach again its maximum around 22h-24h

3.1.3- Daily variation of the activity of the species Arch. ventricosa

The daily evolution of the activity of the species Arch. ventricosa from 05h to 24h is shown in the graph below
(figure 5):

The analysis of this graph reveals that the activity of the species Arch. ventricosa is first raised (5h-9h), then
decreases sharply (9h-13h) and reaches its maximum value (18h-20h). Then she undergoes a regression from
20h until 24h

3.1.4- Comparison of the daily activity of species A. achatina and Arch. ventricosa
Daily activities of species A. achatina and Arch. ventricosa from 05h to 24h are presented in the graph below
(figure 6):
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The analysis of this chart reveals the following information:

- The species A. achatina is more active than the species Arch. ventricosa from 07h-13h and from 22h-24h ;

- The species Arch. ventricosa, on the other hand, has a higher activity than the species A. achatina from 05h-
07h, from 13h-16h and 16h-20h.

V. DISCUSSION

Studies carried out on the daily evolution of the activity of the species A. achatina and Arch. ventricosa
in relation to temperature and average hygrometry have shown that these two species have their maximum
activity during the cool moments of the day, especially at dawn (5h-9h) and at dusk (other than beyond 18h). At
these times in particular, the temperatures are low (around 27° C) and the hygrometry is high (around 90%).
This is consistent with Memel (2009) who argues that Achatinidae are abundant in the environment when
climatic conditions are better (temperature between 26.4 + 1.4 ° C and 27.7 £ 0.1 ° C and relative humidity
between 88,6 + 0.9% and 89.3 + 2.8%). It is the same for Daguzan (1981) who argues that the preferential
humidity of snails is 75 to 95%.Studies on the ethology of African giant snails have revealed that these animals
have nocturnal activities (Hodasi, 1979, Otchoumou et al., 1989-1990, Zongo et al., 1990), but also diurnal
especially at dusk and at dawn as well as in very wet periods (Hardouin et al., 1995, Stievenart, 1996), for
example immediately after rains. This explains the high abundance of species studied between 5h-9h and
beyond 18h and that could also justify the strong presence of Achatinidae in humid regions (West and East of
Cote d'lvoire).Indeed, the Achatines are poikilothermes (Hardouin et al., 1995), that is to say animals with cold
blood. This means that they do not control their body temperature. As a result, their main life functions are
highly dependent on environmental conditions, including day-night cycles, humidity and the temperature of the
environment in which they live.

Thus, to support the dry atmospheres, they must adopt a conservatory strategy (Bonavita et al., 1962,
Bonavita, 1964, Chevallier, 1977, 1982, Daguzan, 1981, Ricou, 1964 and Sacchi, 1971). This results in
adaptation phenomena allowing them to lead a slower life. This adaptation strategy is to secrete at the opening
of the shell, a more or less calcareous film called epiphragm. During this unfavorable time, the growth of the
snail is stopped. The animal lives in slow motion, exhausts its reserves and loses weight. It is the slowed life
called "estivation" in tropical countries. In the temperate zone, this corresponds to the "hibernation" caused by
the cold (Ghose 1963, Hodasi 1979, Stievenart 1996, Stievenart&Hardouin 1990). This could explain why in the
hot period of the day (13h-16h), it is difficult to see specimens of purchase, including Achatinaachatina, active
in the area. When normal conditions return, the animals resume their activity.

V. CONCLUSION
This study confirms that snails in general and Achatines in particular are active during the cool times of
the day, especially at dusk and dawn. However, during the course of the day, at certain periods, Achatines (A.
achatina and Arch ventricosa) are active (looking for food or sexual partners, etc.). Also, it is important to take
this information into account in the domestication (breeding behavior) of snails, especially with regard to the
selection of the times of the day when they have to present their food. This could avoids overeating which could
be harmful for their survival.
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Figure 1: Location of the Banco National Park B
(Source: National Committee for Remote Sensing and Geographic Information, modified)
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Figure 4: Daily evolution of the activity (relative abundance) of the species A. achatina
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Figure 5: Daily evolution of the activity (relative abundance) of the species Arch. ventricosa
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Figure 6: Comparison of daily activities of species A. achatina and Arch. ventricosa

Table I: Mean temperature and relative humidity recorded in the locations where individuals of the
species A. achatina were collected

Measuredparameters | 5h-7h 7h-9h 9h-11h 11h-13h | 13h-16h | 16h-18h | 18h-20h | 20h-22h | 22h-24h
Température (°C) 27,0 27,7 + | 283 +[295 +|295 +|270 +| 265 +| 265 * | 252 %

I+

1,2 14 0,6 2,8 0,9 0,0 0,5 13 1,2
Hum. Relative (%) 908 + | 872 +|877 +|765 + 887 +|882 +|884 +|931 +|899 =
55 6,1 2,3 2,1 12 4,1 0,5 3,0 34

Table I1: Mean temperature and relative humidity recorded in the locations where individuals of the
species Arch. Ventricosawere collected

Mesured 5h-7h 7h-9h 9h-11h | 11h-13h | 13h- 16h- 18h- 20h- 22h-
parameters 16h 18h 20h 22h 24h
Température 230 * | 265%14 287 | 282 =+ |295 +| 270 x| 280 £ | 253 = | 260 =
(°C) 41 15 13 1,0 0,2 1.2 04 0,2
Hum. Relative | 93,9 =+ | 89,9+39 89,7 +|830 +|90,0 +|922 +|893 £ |91 +|873 %
(%) 58 45 2,6 0,2 11 43 1,0 0,4
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