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Abstract 

 

The present investigation had as objective to describe information about the 

diversity and distribution of molluscs in La Guajira, such as area of study to the 

ecosystem seasonal Estuary Laguna Grande (LG), located in the Sanctuary of Flora 

and Fauna Los Flamencos (SFFF). Samples were taken every 15 days for three of 

the year 2013, in times of drought. Climatic variables were provided by the 

Colombian Red Cross and Corporación Autónoma de La Guajira 

(CORPOGUAJIRA) through the Program in Early Warning Systems (AT), 

organisms were collected and preserved in 4% formalin, were analyzed in the 

laboratories of Biological Sciences (University of La Guajira).70 individuals were 

collected and distributed in two classes, four orders, 10 families, 19 and 20 species 

generates, Anomalocardia brasiliana with 37% had the greater representativeness, 

followed by Dosinia troscheli (20%) and Arca zebra (7%). For the statistical 

analysis of the biological component, climatic variables and soil was used the 

software Info Stat (DeplhiXE3) and biological indices were calculated with Past 

3.19. With the results of comparisons were made between biodiversity and the 

distribution of malacofauna compared to physical-environmental variables and soil; 

in conclusion, Laguna Grande (LG) exhibited unhealthy conditions in its ecological 

status, since he was affected by a long period of drought associated with climatic  
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With influences the results obtained comparisons were made between biodiversity 

and the distribution of malacofauna compared to physical-environmental variables 

and soil; in conclusion, Laguna Grande (LG) exhibited unhealthy conditions in its 

ecological status, since he was affected by a long period of drought associated with 

climatic influences. 

 

Keywords: Climatic influence, estuarine coast seasonal, Sanctuary of Flora and 

Fauna 

 

1 Introduction 

 

The molluscs are organisms that form one of the major phylum in the animal 

kingdom, despite the changes that have been made in the biota as a result of climate 

change [1]. These are the most numerous invertebrates after the arthropods, their 

economic interest and cultural diversity has become one of the groups of animals 

best known scientifically; due to their ecological success have representatives in 

almost all of the existing habitats, especially in estuaries where its variation is high. 

In recent years, has been documenting the presence of molluscs in various parts of 

the Caribbean Sea [2,3] and in estuarine area of La Guajira department in Colombia 

[4,5]. In this way, the present study sought to complement the existing information 

on malacofauna of this region, centered on the seasonal estuarine Laguna Grande 

(LG), located within the Sanctuary of Flora and Fauna the Flamencos (SFFF). 

 

2 Materials and methods 

 
The study area was located in the littoral zone of the estuary ecosystem in the 

seasonal LG L SFFF (municipality of Riohacha between the districts of shrimp and 

the river blockages). The samplings were taken every 15 days for each of the 

sampling sites for three (3) months; taking ranges between 7:00 a.m. and 3:00 p.m., 

covering the time of drought (Table 1). 

 

Table 1. Location of sampling sites 

 

Sites Latitude Longitude 

S1 11°24'2.86"N 73° 7'36.38"W 

S2 11°21'52.44"N 73° 7'8.78"W 

S3 11°22'38.23"N 73° 9'43.42"W 

S4 11O21’49.0” N 73O 7’25.1” W 

 

The malacofauna was collected by the technique of catch per unit of effort, with 

marches of collection of 30 minutes in the direction straight and parallel to line the 

coastal zone. Once the time of harvesting is deposited the molluscs in a jar, to secure 

them in 4% formalin and labeled (E-T, overall evaluation); for the evaluation in the 

laboratory of the total sample collected. In the laboratory of Biological Sciences 

(University of La Guajira) proceeded to confirm the assessment made in field (E- 
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C) and the remaining sample was evaluated (E-R), separating initially remains of 

sediments of invertebrates and to subsequently identify taxonomically. 

 

The data of climatic variables were obtained through the Colombian Red Cross and 

CORPOGUAJIRA, with the purpose of responding to society and respond early 

warning where the climatological monitoring daily; for this study used data from 

weather stations of Peladero, Penjamo and Almirante Padilla Airport of the city of 

Riohacha with the Institute of Hydrology, Meteorology and Environmental Studies 

(IDEAM), each with less than 50 km radius of the sampling site Laguna Grande, in 

the corregimiento of shrimp, La Guajira. As a part of the assessment of the 

characteristics of the soil data were taken of the following variables: granulometry 

and organic matter, by obtaining samples through the use of a corazonador of 0.2 

m2. 

 

3. Results and discussion 
 

Throughout the period of study collected a total of 70 individuals distributed in 2 

classes, 4 orders, 10 families, 19 genera and 20 species. Climate results were 

recorded on average every 15 days during the sampling of research, 6 of the 13 July 

2013 to 21 September 2013. The behavior of the organic matter during all sampling 

reflected important changes for each of the stations, where it can be clearly seen, 

that the lowest values of these were represented in the third sampling, followed by 

the fourth and later a positive increase important, higher values of organic matter 

for three of the four seasons (Figure 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Concentrations of organic matter for each sampling stations during the 

development of the research. Site 1 (S1), Site 2 (S2), Site (S3), Site (S4). 

 

The particle size for each of the soil samples described a structure of very fine sand 

(MFA), Fina (AF) and coarse sand (AG); which faced major changes during the 

development of the study (Figure 2). 
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Figure 2. Percentages of very fine sand (MFA), fine sand (AF) and coarse 

sand (AG), for each of the stations in the different samples. Site 1 (S1), Site 2 

(S2), Site 3 (S3), Site 4 (S4), very fine sand (MFA), fine sand (AF) and coarse 

sand (AG). 

 

One of the impacts that are made visible the phenomenon of climate change is 

that weather patterns are becoming more unstable and unpredictable in the planet, 

a fact that increasingly affects the biodiversity of ecosystems by the relationship 

you have living organisms in the face of these variables [6]. In this connection the 

water component is certainly the most important factor for life, this provides health 

care to our ecosystems by strengthening the richness of living organisms whether 

animals or plants to our landscapes; for this reason, in both the phenomenon of 

global warming is more evident in our planet, its effects are more noticeable within 

the hydrological cycle, which is why the witness longer periods of drought and 

drastic changes in precipitation patterns [7]. Periods of drought may have important 

implications for the environment, agriculture, the economy, health, and society. The 

effects vary depending on the vulnerability of the ecosystem. However, the impact 

of this situation affects today in many parts of the planet [8]. 

 

Given the results obtained in this investigation, took into account the impact of 

climate change on life on the planet and mainly Colombia, as well as especially 

water routes in greater proportion these effects. Environmental physical variables 

relative humidity, atmospheric pressure and temperature are directly correlated with 

the precipitation or rainfall that enrich the level of the waters of the lagoon body; in  
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the area of development of the research according to records provided by the entity 

of the Colombian Red Cross and CORPOGUAJIRA, through its program on early 

warning society where daily climatological writ; precipitation in the last 8 months 

prior to this study, had been almost zero, forcing the agencies associated with this 

ecosystems to survive a prolonged dry season. 

 

In the last few months of study there were very low levels of precipitation in which 

on average did not exceed the 4.2 mm/month, added to this were presented 

temperatures up to 44.0°C; these facts made a drastic drop in the water levels in 

LG, which led to a high mortality of the species. The water level was not greater 

than 12 cm in some areas of the lagoon, however inside there was access to the 

great barrier of sludge that there were many meters before this; photographic 

records and direct observations show how the molluscs were in areas completely 

dry. However, the records of individuals living organisms were found in a 100% 

for the S2 (mangrove area) during the first sampling as it was with a small volume 

of water, which subsequently disappeared. 

Individuals collected were found damaged in their shells by effects of the 

temperatures and droughts, mainly in the S4 where they were with an impairment 

of their shells of up to 70%, in addition to the wind speed as time passed resulted 

to be buried the bodies on the ground, becoming more and more difficult to meet, 

on the other hand also caused the little water that had mobilized and increase its 

contact surface for then evaporate more easily. With the results achieved, it was 

determined the biodiversity of the malacofauna calculated and analyzed the 

variables both physical-environmental soil. 

 

The direction of the wind gives us answers that to be oriented air currents from the 

sea toward the interior of the lagoon are created conditions that increase the 

concentration of compounds of calcium carbonate that strengthens the composition 

of the shells of molluscs [9], Which makes us see that there was a greater amount 

of individuals in the S1 (mouth) to be closer to the waters of the sea and have a 

more direct influence with the winds brackish. The type of soil, these organisms to 

be benthic organisms are more preferred shares of soils with very fine features as 

there can be hidden and are more easily able to obtain food, as the particles of the 

substrate are easier to filter [10]; In this respect the stations S1 and S4 (Stream), 

with a greater proportion of very fine sand over time, a response that is related to 

the increased number of individuals present these two stations, followed to these 

we find the S3(end), and finally the S2 (mangrove area).  

Organic matter, this is a condition of the stay of these types of organisms as these 

to be filter feeders take living or dead particles present in the soil and consumed as 

food [11]. In the results you can clearly understand how the levels of Organic 

matter. greatly increase over the course of the study for each station, a fact that 

shows us how the absence or action of the molluscs in front of the consumption of 

the same is almost zero, implying that these agencies were no longer present in 

areas assessed and recorded every time more values of diversity with a tendency to 

zero.  
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4. Conclusions 
 

The estuarine ecosystem temporal Laguna Grande (LG) exhibited for the time of 

study conditions in their quite deteriorated ecological status, given that several 

months prior to the investigation, he was affected by a long period of drought when 

it was coined as a promoter of the phenomenon of climate change with periods of 

scarce rains, the ecosystem lost much of the water in LG, what the conditions of the 

model itself and directly influenced the diversity and distribution of malacofauna. 

Was characterized the specimens collected during the different sampling and for 

each of the stations evaluated, giving us as product 70 individuals distributed in 2 

classes, 4 orders, 10 families, 19 genera and 20 species. A. brasiliana was devoted 

to how the specimen of highest abundance in this lagoon complex, followed by d. 

troscheli and between the last the Murex messorius. 

 

The distribution of benthic malacofauna was given under 4 study stations S1 

(mouth), S2 (Mangle), S3 (End) and S4 (Stream) where the greater abundance of 

individuals was presented at the S1 with 31 copies, this counted as flagship species 

with the d. troscheli followed by A. zebra, Trachycardium magnum, Ark imbricata, 

Crassinella Lunulata, mactra ihering, Anadara brasiliana and tegula 

excavata  unique in its train station, apart from these other specimens were found in 

smaller proportion spread also in other sites sampled; the S2 presented 11 

individuals in the course of the study with specimens as Olivella olssoni, Thais, 

rustic, Murex Messorius prunum, Harasewychia harasewychi, phyllonotus 

margaritensis, Strombus pugilis and Gaza fischeri, taking with them these types of 

particular species that are not managed to collect in other seasons. In the S3 was 

obtained a total of 12 individuals, for which were classified species that was only 

submitted in that area, such as, Fasciolaria tulipa and Donax striatus, in relation to 

this is recognized as Anomalocardia brasiliana the most abundant species of this 

station with a number of nine individuals; on the S4 only showed a type of species 

the Anomalocardia brasiliana who at the end of the study for this season with a 

number of 16 individuals cataloged as the leader of this species. 

 

The relationship of physical-environmental variables with the distribution and 

diversity of the Malacofauna was given by the influence of climate change, where 

high temperatures, low humidity, strong winds and little or no precipitation, 

prevented the rain made before and during the surveys that allow the lagoon is 

maintained with water, thus causing a high drought in the field and the absence of 

the vital liquid of life, affecting this perhaps in the peculiar distribution and loss of 

diversity at the time. On the other hand the variables of the soil examined hinted at 

the habitat preference of bivalve molluscs that certainly to be found water in the 

area were able to move in order to qualify for better conditions of nutrients and 

constitution of the soil in order to survive; in front of the organic matter we can 

argue that higher levels of this were found in the S1 which has a positive 

relationship given that at this point we collected the greatest number of individuals 

which is also associated with the very fine sand that in greater proportion is at that  
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site; these associations of number of specimens collected relate in turn with the 

possible influence on the diversity of the malacofauna studied. 
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