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Abstract. This research was conducted for a year, starting from August 2019 to August 2020, located in 

the river waters of Buton Island, in 5 district/city administrative areas. Objective of this study was to 
determine the typical characteristics of niche and spatial distribution of the invasive alien species Tarebia 

granifera in river waters of the island. Outcomes of this study are the standard data of bioecological 
aspect; it will be used as the scientific basis to set a management strategy of invasive alien species 

particularly in Buton Island and generally in Indonesia. Based on preliminary survey, sampling location of 
T. granifera was determined by a purposive sampling method. Meanwhile, a simple random sampling 

method was used to sample this invasive alien species. T. granifera was collected manually using gloves, 
because this snail lives on the surface of substrate (epifauna) and sticks to rocks and other hard objects 

in the river, so it was relatively easy to collect. T. granifera spread massively throughout the 
administrative region of Buton Island: in Buton Regency, South Buton Regency, North Buton Regency, 

Muna Regency and Baubau City. They occupies natural and artificial inland waterways, with various 
morphological characteristics such as, waterfalls, calm currents rivers, fast flowing rivers, muddy rivers, 

rocky rivers, sandy and gravel rivers as well as rice substrate, embankments/drainage and dams. 
Key Words: IAS, T. granifera, dispersion, type of niche, invasive status. 

 
 

Introduction. Buton Island is a terrestrial area, it is surrounded by oceans and located 
in the administrative area of Southeast Sulawesi Province. Buton Island consists of 5 
municipal districts which are connected by land, among others Buton Regency, South 
Buton Regency, North Buton Regency, Muna Regency and Baubau City. The total land 
area of Buton Island is 4,408 km2, it is 1/8 of the total land area of Southeast Sulawesi 
(38,140 km²). Therefore, these five administrative regions in Buton Island have a huge 
potential in inland fisheries resources. Buton Island mainland is have various types of 
rivers, both natural and artificial stationery water bodies, such as dam, lake, 
embankment and retention basin. Extensive land waters make Buton Island as a source 
of germplasm or mega-biodiversity for a typical freshwater commodity (BPS 2019). 
 One of the important economic commodities in freshwater that are widely used by 
the community of Buton Island, are gastropods (molluscs). There are many common and 
endemic gastropods in Buton Island river waters; however the presence of invasive alien 
species Tarebia granifera has ecologically succeeded in invading the local gastropods. It 
can be seen from the dominance of this species, found in river areas. Referring to the 
results of recent research conducted by Purnama et al (2020) in mainland cluster of 
Southeast Sulawesi (North Kolaka Regency, Kolaka Regency, East Kolaka Regency, 
Bombana Regency, Konawe Regency, North Konawe Regency, South Konawe Regency 
and Kendari City) showed that T. granifera is found in all these districts/city and its 
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population always dominated the habitats and niches of local gastropods and bivalves. 
The rapid reproductive ability and resistance or high adaptability to environmental changes 
are the main causes of this invasive alien species dominance (Purnama et al 2020). 

 Several findings from previous research explained that the T. granifera thiaridae 

snail is an invasive alien species (IAS) or exotic species, whose existence can disrupt the 
ecosystem balance, especially if the area provides environmental conditions that is 
suitable to its habitat preferences or its niche. In addition, parthenogenetic reproduction 
makes T. granifera snails able to reproduce fast, even without prior copulation with the 
opposite sex, because this reproductive system allows females to produce developing 
eggs without fertilization process (Purnama et al 2020; Purnama et al 2019; Rustiasih et 
al 2018; Didham et al 2007; Charles & Dukes 2007; Moslemi et al 2012; Rangel et al 

2011). Therefore, to find out in detail the distribution of T. granifera in Buton Island and 
its domination to local gastropods, research on spatial distribution and specific 
characteristics of niche is a first step to do in efforts to manage and control thiaridae 
snails, invasive T. granifera in Southeast Sulawesi river waters in general and Buton 
Island in particular.  

The present study aims to determine the characteristics of the niche and the 
spatial distribution of invasive alien species T. granifera in Buton Island. 

  
Material and Method. This research was conducted for a year (from August 2019 to 
August 2020) located in the river waters of Buton Island, specifically in five regencies/city 
namely in Buton Regency, South Buton Regency, North Buton Regency, Muna Regency 
and Baubau City (Figure 1).  
 

 
Figure 1. Research location: Buton Island, Southeast Sulawesi Province. 

 
Determination of study site or sampling locations was started by preliminary survey or 
field observation. Sampling location of T. granifera was determined by a method of 
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purposive sampling (non-probability sampling), while collection of T. granifera was done 
by a simple random sampling (probability sampling) method. T. granifera (epifauna) 
found in the sampling locations were collected by a manual method using gloves. This 
exotic species exploration was relatively easy, because it lives on the surface of substrate 

and rocks or on other hard objects in river at a depth of ±10-30 cm, so it did not require 
a special fishing gear to collect samples. Specific characteristics of niche and spatial 
distribution of invasive alien species T. granifera were analyzed by a descriptive 
qualitative analysis, which was interpreted using a distribution map based on the 
coordinates of the existing locations and a detailed of physical description of the niches of 
invasive thiaridae commodity was done. The following figure is a map of the research 
location (Buton Island, Southeast Sulawesi Province). 

  
Results. T. granifera (Figure 2) was found in almost all natural and artificial inland waters 
of Buton Island. This exotic thiaridae species occupies a variety of typical habitats and 
niches in Buton Regency, South Buton Regency, North Buton Regency, Muna Regency and 
Baubau City. In other words, the inland waters of 5 regencies/cities in Buton Island have 
been invaded massively by T. granifera. It can be seen by the dominance of T. granifera 
against local gastropods, with a density of 21-43 ind m-2. Native species only occupy the 
edges or walls of the river with a maximum density of 3-5 ind m-2. 

 
 

 
 

 
 
 

 
 

 

 
Figure 2. Invasive alien species Tarebia granifera. 

 

T. granifera occupies natural and artificial inland waterways with various morphological 
characteristics, such as, waterfalls, calm currents rivers, fast flowing rivers, mud-substrate 
rivers, rock, sand and gravel as well as rice substrate, embankments/drainage and dams. 
Figures 3-7 presents the detailed habitat and niches of T. granifera on Buton Island. 
 

   
Figure 3. Habitat and niche of Tarebia granifera in the Mainland of Baubau City. 

 

   
Figure 4. Habitat and Niche of Tarebia granifera in the Mainland of North Buton Regency. 
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Figure 5. Habitat and niche of Tarebia granifera in the Mainland of South Buton Regency. 
 
 

   

   
Figure 6. Habitat and Niche of Tarebia Granifera in the Mainland of Buton Regency. 

 

   

   
Figure 7. Habitat and niche of Tarebia granifera in the Mainland of Muna Regency. 

 
The area covered by T. granifera infestation in Buton Island is presented in Table 1. 
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Table 1 
The invasive alien species Tarebia granifera coverage in Buton Island 

 

No. Sampling location Type of inland waters Coordinates Invasive status 

1 

Baubau City 
Wisata Permandian Bungi, Lakologau Sub-

district, Kokalukuna District 
River (Dam) -5.4186413,122.6532229 Present (Dominant) 

Rice field/Embankment at Waliabuku Sub-

district, Bungi District 
Rice Field/Embankment -5.3891978,122.6811073 Present (Dominant) 

Rice Field, Embankmentand River at Ngkari-
ngkari Sub-district, Bungi District 

Rice field, Embankment and River -5.3819613,122.6850279 Present (Dominant) 

2 

Buton Selatan Regency 
Batuan Waterfall (Flat) at Bola Village, Batauga 

District 
Waterfall -5.6832426,122.6295445 Present (Dominant) 

Watershed at Katilombu Sub-district, 
Sampolawa District 

Rocky river -5.648162,122.6914696 Present (Dominant) 

TPI Watershed at Katilombu Sub-district, 
Sampolawa District 

River -5.6459146,122.692435 Present (Dominant) 

Wandoke Watershedat Gunung Sejuk Village, 
Sampolawa District 

Rocky river -5.5817969,122.7369227 Present (Dominant) 

3 

Buton Regency 
Wakoko Watershed at Wakoko Sub-district, 

Pasar Wajo District 
Rocky river -5.4663136,122.8597785 Present (Dominant) 

Kaongkea Watershed, Kaongkea Village, Pasar 
Wajo District 

Rocky river -5.4771894,122.7418421 Present (Dominant) 

Watershed at Wakalambe Village,  Kapontori 
District 

Sand/Gravel substrate-river -5.2569881,122.7471174 Present (Dominant) 

Drainage at Bukit Asri Village, Kapontori District Drainage -5.1268598,122.8445677 Present 
Watershed at Tumada Village, Kapontori District Sand/Gravel substrate-river -5.1306287,122.7779594 Present (Dominant) 
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No. Sampling location Type of inland waters Coordinates Invasive status 

4 

Muna Regency 
River at Kamosope Village, Pasir Putih District Rocky river -5.0423026,122.8141782 Present 

Watershed at Kamosope Village,Pasir Putih 
District 

Rocky river -5.039747,122.8124467 Present 

Watershedat Bumbu Village, Pasir Putih District Rocky river -5.0145936,122.8157215 Present (Dominant) 
Watershedat Wakorumba Village, Wakorumba 

SelatanDistrict 
Rocky river -4.9378853,122.8399234 Present (Dominant) 

Watershedat Pure Sub-district, Wakorumba 
Selatan District 

Sand/Gravel substrate-river -4.9045159,122.8383363 Present (Dominant) 

Watershedat Wambona Village, Wakorumba 

Selatan District 
Sand/Gravel substrate-river -4.851451,122.8325438 Present (Dominant) 

Watershedat Moolo Village, Batukara District Sand/Gravel substrate-river -4.8132803,122.8623753 Present 
Watershedat Moolo Village, Batukara District Sand/Gravel substrate-river -4.8000399,122.8607919 Present 

Watershedat Lanobake Village, Batukara District Sand/Gravel substrate-river -4.7799715,122.8585829 Present (Dominant) 
WatershedDesa Pohorua Kecamatan Maligano Sand/Gravel substrate-river -4.7365631,122.8481865 Present (Dominant) 

Watershedat Maligano Village, Maligano District Sand/Gravel substrate-river -4.7048198,122.8446271 Present 
Watershedat Latompa Village, Maligano District Muddy river -4.6769688,122.8467225 Present (Dominant) 

Watershedat Langkoroni Village, Maligano 
District 

Sand/Gravel substrate-river -4.6681353,122.8461626 Present 

5 

Kabupaten Buton Utara 
Watershed at Matalagi Village, Wakorumba 

Utara District 
Sand/Gravel substrate-river -4.5924071,122.8524992 Present (Dominant) 

Watershedat Matalagi Village, Wakorumba Utara 
District 

Sand/Gravel substrate-river -4.5767612,122.8562651 Present (Dominant) 

Watershed at Matalagi Village, Wakorumba 
Utara District 

Sand/Gravel substrate-river -4.5761046,122.8564783 Present 

WatershedDesa Labuan Bajo Kecamatan 
Wakorumba Utara 

Sand/Gravel substrate-river -4.4770369,122.90418 Present (Dominant) 

River at Labuan Bajo Village, Wakorumba Utara 

District 
Sand/Gravel substrate-river -4.4724857,122.9071467 Present (Dominant) 

Watershedat Labuan Bajo Village, Wakorumba 
Utara District 

Muddy sandy river -4.4700202,122.9078342 Present (Dominant) 
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In detail and systematically, the spatial distribution of the invasive alien species T. granifera in Buton Island was interpreted qualitatively 

using the existing area maps (Figures 8-13):  

 
Figure 8. Presence of Tarebia granifera in Buton Island. 
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Figure 9. Presence of Tarebia granifera in Baubau City. 
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Figure 10. Presence of Tarebia granifera in South Buton Regency.
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Figure 11. Presence of Tarebia granifera in Buton Regency.
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Figure 12. Presence of Tarebia granifera in Muna Regency.
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Figure 13. Presence of Tarebia granifera in North Buton Regency.
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Discussion. The main habitat and niche of T. granifera in Buton Island was at fast-
flowing river with rock, gravel and sand substrate. In addition, Inland waters also 
became the existing areas of T. granifera, such as a flat rock substrate waterfalls, calm 
rivers, embankments/drainage, rice fields and dams. These habitats and niches provide 

optimal living requirements for T. granifera population. High adaptability to various water 
quality parameters (physico-chemical) and to inland water morphology were a cause of 
the dominance of T. granifera in every niche, where the species population was found. In 
addition, rocky rivers were a media for macroalgae attaching such as moss and other 
types, so that they became the area of thiaridae gastropod grazing. T. granifera is a 
herbivore gastropod, and strongly dominant in the ecological spaces of land-based waters 
in Buton Island. A high-density of T. granifera population resulted in the inability of 
native species to compete in space and for food, which in turn the dominance scale 
increased and slowly degraded the existence of native species. This invasive alien species 
is also found in other areas, with various type of habitat, such as, Lur Tawar Aceh Besar 
Lake (Arita et al 2019), rivers with rock, sand and gravel substrate, Dam of TPA Kebon 
Pongok hasthe highest population abundance compared to other species (Athifah et al 
2019) and also present in Rokan Kiri River, Rokan Hulu Regency (Purwanti et al 2015). 
Miranda & Perissinotto (2014), Appleton & Nadasan (2002) stated that T. granifera had 

succeeded in invading various typical inland waters in South Africa, especially in Durban 
Reservoir, Kwazulu-Natal and Isimangaliso Wetland Park, which can be seen from the 
aspect of high density and abundance of T. granifera populations. High resistance of T. 
granifera to physico-chemical fluctuation is one of many determinants of the presence of 
this species. Another vital factor that causes the biological dominance of T. granifera in 
nature is the reproductive system "Parthenogenesis" or a reproduction without the 
process of copulation or mating, in other words, T. granifera females can produce as 

many eggs as possible, and develop without fertilization by male individuals. This is the 
cause of explosion of uncontrolled population of T. granifera in nature. Purnama et al 
(2020) and Moslemi et al (2012) stated that several factors caused the high dominance 
of T. granifera in natural and artificial land waters in the mainland clusters area of 
Southeast Sulawesi and Trinidad (West Indies), such as parthenogenesis reproduction 
system and high adaptability to water physico-chemical parameters. Spatial distribution 
of T. granifera in inland waters of Buton Island was considered as cosmopolitan; 

indicated by the discovery of the invasive alien species in 5 administrative regions (Buton 
Regency, South Buton Regency, North Buton Regency, Muna Regency, and Baubau City) 
on various type of natural and artificial inland waters. Previous research by Purnama et al 
(2019, 2020) and Rustiasih et al (2018) confirmed that T. granifera is an invasive alien 
species that has a high adaptability, capable of living in various typical of inland waters, 
among others rivers, lakes, swamps, drainage, embankment, and dam. This condition 
has an ecological impact to the existence of native species populations. Dominance of 
invasive alien species in the inland waters of Buton Island was very high and massive, as 
well as generally in Southeast Sulawesi waters. So, it is necessary to control and manage 
the invasive alien species T. granifera, to ensure the preservation and sustainability of 
native species populations. Previous studies showed that every organism, naturally, has 
its own geographic distribution area which is commonly known as indigenous species 
(Prabowo & Ardli 2010). Native species is defined as a species that is within the range of 

its natural habitat and does not depend on human activities (Lymbery et al 2014). A 
foreign species is a new/immigrant species from another area or ecosystem. Foreign or 
alien species (exotic, non-indigenous) species are species that are transported by human 
activities to an area beyond their natural range (Lymbery et al 2014). Foreign fish or 
commonly known as introduced is a type of fish that does not come from the original 
habitat or its zoogeographic distribution area or can also be referred to as fish whose 
natural habitat does not come from Indonesia (Dewantoro & Rachmatika 2016). Invasive 
species are one of the biggest threats to biodiversity (Loveridge et al 2016), because 
they are a major component in global environmental change (Vitousek et al 1997; Hulme 
et al 2009), a threat to biodiversity and local species (Gordon 1998; Jose et al 2009), are 
the causes of changes in structure, ecosystem function, nutrient cycle, fire cycle, 
hydrological cycle, and energy cycle (Mack et al 2000), as well as for loss of biodiversity 
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(Charles & Dukes 2007). Invasive alien species is defined as non-native species that are 
generally introduced by humans and then threaten the ecosystems, habitats or other 
species and cause significant changes in the environment (Pejchar & Mooney 2009). 
Another impact caused by invasive alien species is the health sector. Many foreign 

invasive species cause health problems. Nearly 100 species (6%) of foreign invertebrates 
in Europe have affected human and animal health (Roques et al 2009). Several 
researchers have reported the impact of invasive species on native species and their 
community structure (Williamson 1996; Parker et al 1999; Sala et al 2000; Stein et al 
2000). In the end, invasive species aggravate the entire ecosystem, because due to the 
higher amount of non-native species (exotic, alien), will occupy the specific space of a 
water. Some of negative impacts of invasive alien species are: (1) Change in native 
habitat (2) Damage to ecosystems (3) Breakdown of food chains (4) Decrease in native 
fish populations (5) Decrease in endemic fish populations (6) Loss of genetic variability 
(7) Decrease in native population due to competition (8) Decreasing local resources such 
as fish. More than half of the 12 nematodes introduced were endoparasites to humans or 
caused zoonoses (Bangladesh) in livestock or to animals obtained directly from nature 
(Samad 2011). The impact of invasive species on native species, communities, and 
ecosystems has been widely recognized for decades (Lodge 1993; Simberlof 2009), and 

invasive species are now viewed as a significant component of world change (Vitousek et 
al 1997). The most obvious impacts of this species is visible in economic perspective; the 
cost of invasive species are estimated to range from millions to billions of dollars per year 
(Pimentel et al 2000). Based on an economic approach, the direct costs of managing 
invasive alien species are very high. Actions to control invasive alien species before they 
spread can be more cost-effective and more successful than actions after they have 
spread. Although only a small proportion of alien species become invasive, the effects 

can be devastating (Mc Neely et al 2001). Several studies have reported that the 
economic losses incurred by a country due to invasive species, can reach 375 million 
dollars per year, even in Europe between 1988 and 2000 the losses reached 5 billion 
dollars (Purwono et al 2002). 
 
Conclusions. Invasive alien species T. granifera spread massively throughout the 
administrative region of Buton Island: Buton Regency, South Buton Regency, North 

Buton Regency, Muna Regency and Baubau City. T. granifera occupies natural and 
artificial inland waterways with various morphological characteristics such as, waterfalls, 
calm currents rivers, fast flowing rivers, muddy rivers, rocky rivers, sandy and gravel 
rivers as well as rice substrate, embankments/drainage and dams. 
 
Acknowledgements. Authors deliver profusely thank to all fellow researchers namely 
Alfi Kusuma Atmaja, LM. Junaidin Sirza, Aksa Julianto and Muh. Arjuna RA for the 
willingness to help and facilitate activities during the field research.  
 
References 
 
Appleton C. C., Nadasan D. S., 2002 First report of Tarebia granifera (Lamarck, 

 1816) (Gastropoda: Thiaridae) from Africa. Journal of Molluscan Studies 

68(4):399-402. 
Arita S., Kamal S., Agustina E., 2019 Gastropod diversity in Lake Lut Tawar, Central Aceh 

Regency. Biotic Prosiding 5(1). 
Athifah A., Putri M. N., Wahyudi S. I., Rohyani I. S., 2019 Mollusca diversity as a 

bioindicator of water quality in the TPA Kebon Kongok, West Lombok. Journal of 
Biologi Tropis 19(1):54-60. 

Charles H., Dukes J. S., 2007 Impacts of invasive species on ecosystem services. 
Ecological Studies 193:217-237. 

Dewantoro G. W., Rachmatika I., 2016 Foreign introduced and invasive fish species in 
Indonesia. Indonesian Institute of Sciences, 67 p. 



AACL Bioflux, 2021, Volume 14, Issue 1. 
http://www.bioflux.com.ro/aacl 247 

Didham R. K., Tylianakis J. M., Gemmell N. J., Rand T. A., Ewers R. M., 2007  Interactive 
effects of habitat modification and species invasion on native species decline. 
Trends in Ecology and Evolution 22:489–496. 

Gordon D. R., 1998 Effects of invasive, non-indigenous plant species on ecosystem 

processes: lessons from Florida. Ecological Applications 8(4):975-989.  
Hulme P. E., Roy D. B., Cunha T., Larsson T., 2009 A pan-European inventory of alien 

species: Rationale, implementation and implications for managing biological 
invasions. In: Handbook of alien species in Europe. Invading Nature - Springer 
Series in Invasion Ecology, vol 3. Springer, Dordrecht, pp. 1-14. 

Jose S., Kohli R. K., Singh H. P., Batish D. R., Pieterson E. C., 2009 Invasive plants: a 
threat to the integrity and sustainability of forest ecosystems. In: Invasive plants 
and forest ecosystems. Kohli R. K., Jose S., Singh H. P., Batis D. R. (eds), 3-10Boca 
Raton: CRC Pr. 

Lodge D. M., 1993 Biological invasions: lessons for ecology. Trends in Ecology & 
Evolution 8(4):133-137.  

Loveridge R., Wearn O. R., Vieira M., Bernard H., Ewers R. M., 2016 Movement behavior 
of native and invasive small mammals shows logging may facilitate invasion in a 
tropical rain forest. Biotropica 48(3):373-380. 

Lymbery A. J., Morine M., Kanani H. G., Beatty S. J., Morgan D. L., 2014 Co-invaders: 
the effects of alien parasites on native hosts. International Journal for Parasitology: 
Parasites and Wildlife 3(2):171-177. 

Mack R. N., Simberloff D., Lonsdale W. M., Evans H., Clout M., Bazzaz F. A., 2000 Biotic 
invasions: causes, epidemiology, global consequences, and control. Ecological 
Applications 10(3):689–710. 

McNeely J. A. (ed.), 2001 Global strategy on invasive alien species. IUCN. 

Miranda N. A., Perissinotto R., 2014 Benthic assemblages of wetlands invaded by Tarebia 
granifera (Lamarck, 1822) (Caenogastropoda: Thiaridae) in the iSimangaliso 
Wetland Park, South Africa. Molluscan Research 34(1):40-48.  

Moslemi J. M., Snider S. B., MacNeill K., Gilliam J. F., Flecker A. S., 2012 Impacts of an 
invasive snail (Tarebia granifera) on nutrient cycling in tropical streams: The role of 
riparian deforestation in Trinidad, West Indies. PLoS ONE 7(6):1-9. 

Parker I. M., Simberloff D., Lonsdale W. M., Goodell K., Wonham M., Kareiva P. M., 

Goldwasser L., 1999 Impact: toward a framework for understanding the ecological 
effects of invaders. Biological Invasions 1(1):3-19. 

Pejchar L., Mooney H. A., 2009 Invasive species, ecosystem services and human 
wellbeing. Trends in Ecology & Evolution 24(9):497-504. 

Pimentel D., Lach L., Zuniga R., Morrison D., 2000  Environmental  and  economic  costs  
of non-indigenous  species in the United States. Bio‐Science 50:53–65.  

Prabowo R. E., Ardli E. R., 2010 Inventory of non-indigenous barnacles attached to the 
ocean going vessel at Tanjung Intan Cilacap Port. Biosfera 27(2):73-81. 

Purnama M. F., Admaja A. K., Haslianti H., 2019 Freshwater bivalves and gastropods in 
Southeast Sulawesi. Journal of Penelitian Perikanan Indonesia 25(3):191-202. 

Purnama M. F., Sari S. F., Admaja A. K., Salwiyah, Abdullah, Haslianti, 2020 Spatial 
distribution of invasive alien species Tarebia granifera in Southeast Sulawesi, 
Indonesia. AACL Bioflux 13(3):1355-1365. 

Purwanti T., Yolanda R., Purnama A. A., 2015 Structure of the gastrpoda community on 
the Sangkir River, Tributary of the Rokan Kiri River, Rokan Hulu Regency. Student’s 
Scientific Journal of the UPP Biology Study Program, 8 p. 

Purwono B., Wardhana B. S., Wijanarko K., Setyowati E., Kurniawati D. S., 2002 
Biodiversity and control of invasive alien species. Ministry of Environment of the 
Republic of Indonesia and The Nature Conservancy, Jakarta, Indonesia, 102 p. 

Rangel R. L. J., Gamboa Aguilar J., García Morales M., Ortiz Lezama O. M., 2011 Tarebia 

granifera (Lamarck, 1822) en La Región Hidrológica Grijalva-UsumacintaenCurrent 
Trends in Aquatic Science 1(1):16-23. Tabasco, México. Acta Zoologica Mexicana 
27(1):103-114. 



AACL Bioflux, 2021, Volume 14, Issue 1. 
http://www.bioflux.com.ro/aacl 248 

Roques A., Rabitsch W., Rasplus J. Y., Lopez-Vaamonde C., Nentwig W., Kenis M., 2009 
Alien terrestrial invertebrates of Europe. In: Handbook of alien species in Europe. 
Pp. 63-79, Springer, Dordrecht. 

Rustiasih, Endang, Arthana, Wayan I., Sari, Waskita H. A., 2018 Diversity and abundance 

of macroinvertebrates as biomonitoring of Tukad Badung Waters, Bali. Current 
Trends in Aquatic Science 1(1):16-23. 

Sala O. E., Chapin F. S., Armesto J. J., Berlow E., Bloomfield J., Dirzo R., Leemans R., 
2000 Global biodiversity scenarios for the year 2100. Science 287(5459):1770-
1774. 

Samad M. A., 2011 Public health threat caused by zoonotic diseases in 
Bangladesh. Bangladesh Journal of Veterinary Medicine 9(2):95-120. 

Simberloff D., 2009 The role of propagule pressure in biological invasions. Annual Review 
of Ecology, Evolution, and Systematics 40:81-102. 

Stein B. A., Kutner L. S., Adams J. S. (eds), 2000 Precious heritage: the status of 
biodiversity in the United States. Oxford University Press on Demand, pp. 301-321. 

Vitousek P. M., Mooney H. A., Lubchenco J., Melillo J. M., 1997 Human domination of 
Earth's ecosystems. Science 277(5325):494-499. 

Williamson M., 1996 Biological invasions (Vol. 15). Springer Science & Business Media. 

*** BPS Southeast Sulawesi (Central Bureau of Statistics Southeast Sulawesi), 2019 
Fisheries Potency of Southeast Sulawesi Province. Southeast Sulawesi Provincial 
Government, 135 p. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Received: 16 November 2020. Accepted: 11 February 2021. Published online: 18 February 2021. 
Authors:  

Muhammad Fajar Purnama, Halu Oleo University, Faculty of Fisheries and marine Science, Departement of 
Aquatic Resources Management, Indonesia, 93232 Kendari, e-mail: muhammadfajarpurnama@gmail.com    

Sri Fatmah Sari, Muhammadiyah University, Faculty of Fisheries and Marine Science, Departement of Aquatic 
Product Technology, Indonesia, 93232 Kendari, e-mail: aysary7@gmail.com  

Dedy Oetama, Halu Oleo University, Faculty of Fisheries and marine Science, Departement of Aquatic Resources 
Management, Indonesia, 93232 Kendari, e-mail: dedyoetama@yahoo.com 

La Ode Muhammad Junaidin Sirza, Muhammadiyah University of Buton, Faculty of Agriculture, Departement of 

Aquatic Resources Management, Indonesia, 93724 Baubau, e-mail: sirzam86@gmail.com  
Alfi Kusuma Admaja, Marine and Fisheries Community Academy, Indonesia, 93791 Wakatobi, e-mail: 

admaja.k@gmail.com 
Khoirul Anwar, Asca Amoghasida Enginering Consultant, Indonesia, 50273 Semarang, e-mail: 

khoirul_anwar@rocketmail.com 
Salwiyah, Halu Oleo University, Faculty of Fisheries and marine Science, Departement of Aquatic Resources 

Management, Indonesia, 93232 Kendari, e-mail: wia_fish@yahoo.com 
Abdullah, Halu Oleo University, Faculty of Fisheries and marine Science, Departement of Aquatic Resources 

Management, Indonesia, 93232 Kendari, e-mail: abdullahsuere001@gmail.com  
Muhammad Nur Findra, Halu Oleo University, Faculty of Fisheries and marine Science, Departement of Aquatic 

Resources Management, Indonesia, 93232 Kendari, e-mail: muhammad.findra@uho.ac.id 
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 

permits unrestricted use, distribution and reproduction in any medium, provided the original author and source 
are credited. 

How to cite this article: 
Purnama M. F., Sari S. F., Oetama D., Sirza L. O. M. J., Admaja A. K., Anwar K., Salwiyah, Abdullah, Findra M. 

N., 2021 Specific characteristics of niche and spatial distribution of invasive alien species Tarebia granifera in 
Buton Island, Indonesia. AACL Bioflux 14(1):233-248. 


