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Abstract
This research is aimed to develop aquaculture techniques, particularly the use of stratified double floating net cage
(SDFNC) for polyculture to increase productivity, and maintain a healthy water ecosystem for sustainable aquaculture.
Installation of SDFNC was done at the Gulf Awerange, Barru, South Sulawesi. The polyculture system consisted of
macro algae (Euchema cottoni), rabbitfish (Siganus sp.), black tiger shrimp (Penaeus monodon), and Pacific white
shrimp (Litopenaeus vannamei). Macroalgae was cultivated by binding to the algae using polyethylene strap
transversely from the water surface to a depth of 5 m along the edge cage. A number of 50 ind. m  of rabbit fish were
farmed in the bottom net cage, 100 ind. m  of 12 m  in total of PL30 Pacific white shrimp and 50 individuals m  of
12 m  in total of PL30 black tiger shrimps were located in the upper net cage. Biomonitoring was carried out by
observing the structure of macrobenthic community. The condition of the water at the farmed area was still within the
normal range, both at a depth of 1 m and 5 m from the surface, and 1 m of bottom waters. There was a significantly
difference between polyculture and reference site, implying that there was a slight environmental disturbance of
sedimentary habitat underneath the farm cage. Overall, the area is considerably suitable for the application of SDFNC,
with water current range up to 14.1 cm sec . The growth of main biotas represented by Siganus sp. and L. vannamei
farmed using SDFNC exhibited faster compared to monoculture farm, owing to the relatively high values of the
relative growth rate (RGR) (2.3-6.2%) and specific growth rate (SGR) (1.05-1.4%). © 2016 BIOFLUX SRL. All rights
reserved.
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Gastropod fauna in key habitats surrounding Lake 
Mainit, Philippines with notes on snail-associated 
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Abstract. Lake Mainit is the deepest lake in the Philippines. Nonetheless, cases of schistosomiasis were 
also reported in several communities surrounding the lake adding to concern to the tourism in the area. 
This gastropod survey was conducted in ten barangays surrounding Lake Mainit to provide an inventory 
of gastropods and their possible preference to habitats surrounding the lake. Collection of samples was 
done monthly from February to November 2014. A total of fifteen gastropod species from nine families 
were identified, with four species endemic to the country. Of these species, only one, Vivipara angularis, 
was utilized for food, and is collected abundantly in the lake. Other species were either considered 
agricultural pests (Ampullaria luzonica, Pomacea luzonica) while others were known vectors of zoonotic 
diseases such as Oncomelania hupensis quadrasi, Melanoides tuberculata, and Radix rubiginosa.  
Notably, known vectors of schistosomiasis were found in rice fields and creeks but not in the lakeshore 
study stations. This study is the first documentation of gastropods in five habitats surrounding Lake 
Mainit and will be helpful as baseline data for researches on snail-associated zoonotic diseases in this 
area. 
Key Words: schistosomiasis, zoonosis, diversity, Caraga region. 

 
 
Introduction. Lake Mainit is the fourth largest lake in the Philippines, and the deepest in 
the country (LMDA 2005). Twenty-eight river tributaries contribute to the lake and flows 
into Butuan Bay (De Guzman et al 2008). The lake is divided almost equally shared 
between the provinces of Agusan del Norte and Surigao del Norte in Northeastern 
Mindanao. The lake is known in the region for its rich fish resources. About 31 barangays 
in the four-lakeshore municipalities are dependent on the lake for food and livelihood 
(LMDA 2005). There are various points around the lake with potential tourist attractions. 
Nonetheless, persistent reports of schistosomiasis cases of some residents near the lake 
communities have hampered the lake tourism and economy in general (LMDA 2010). 
Schistosoma japonicum was reported to be endemic in Lake Mainit as early as 1947 
(Pesigan 1947). Over the years, studies has continuously confirmed transmission of the 
disease in areas surrounding the lake at different prevalence rates (Cassion et al 2013; 
DOH 2004a,b).  

Early studies on the ecology of the lake reported a high diversity of aquatic fauna, 
most especially on the aspect of fisheries (Galicia & Lopez 2000). De Guzman et al 
(2008) described biodiversity and fisheries in the lake and has identified declining fish 
catch, declining quality of lake water and resource use conflicts as major concerns of 
lakeshore communities. A preliminary list of aquatic invertebrates from the lake was 
reported; however, nearby habitats surrounding the lake was not explored.  

This study aimed to conduct a gastropod survey in 10 lakeshore barangays of 
Lake Mainit with noted prevalence of schistosomiasis. Identification of the snails was 
performed up to the lowest possible taxon. Information from this study would be vital for 
updates on the resource utilization of gastropods in the different habitats surrounding the 
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Abstract. Water bodies often receive agrochemicals indiscriminately, but we know little about the effects 
of agrochemicals on the flora and fauna of the water bodies. In this study we assess the direct effects of 
pesticides and fertilizer on the fish production and biodiversity of two important beels; Hilna beel and 
Kumari beel of Rajshahi district, Bangladesh from July 2007 to June 2009. The result shows that in Hilna 
beel 2.92 kg ha-1 and Kumari beel 2.95 kg ha-1 pesticide was used. The amount was found to be 
increased 1.41 times for Hilna beel and 1.44 times for Kumari beel from 2005 to 2009. The results 
documented that fish production in both beels was decreased with the increment of pesticides used. The 
results obtained from this study will improve the understanding of the influence of agrochemicals on the 
important small indigenous fishes.  
Key Words: agrochemical, fertilizer, beel, biodiversity, fish.  

 
 
Introduction. Beels are parts of a riverine complex, being generally formed due to 
changes in the course of a river or strengthening of river embankments for flood control 
(Saha et al 1990), these potentially rich inland fishery resources are known as “floodplain 
wetland” (Das 2002). Locally, these floodplain wetlands are known as beels in 
Bangladesh and India especially in the states of Assam, West Bengal, Arunachal Pradesh, 
Manipur, Meghalaya and Tripura (Sugunan & Sinha 2001; Bandyopadhyaay & Hassan 
2002). These aquatic bodies are usually rain fed and may possess a completely separate 
ecosystem than pond or river and other wetlands. These open water habitats are 
naturally rich in various species of fishes and provide considerable fish production of the 
country. 

The beels generally poses high potential for its high production. The vast open 
water bodies provide natural habitats for various aquatic resources including wild fishes 
and prawns (Das et el 1990). The open water fisheries resources are declining day by 
day due to lack of proper management policy, over fishing, unplanned establishment of 
flood controlled drainage (FCD) and flood control drainage and irrigation dams (FCDI). 
Every year about 8000 mt. of pesticides are used in agriculture fields of Bangladesh 
(BFRI 2005). As a result about 54 indigenous species among 260 fresh water species is 
about to extinct which are born in floodplains and beels and these are main nutrition 
source of poor people (Haque et al 2010). Among many beels of Rajshahi district, Hilna 
beel and Kumari beel are two of the most important beels contributing to the adjacent 
people’s livelihood. In recent years fish production from these sources has alarmingly 
declined (Haque et al 2010; Sultana et al 2003). Although the culture fisheries sector has 
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