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ABSTRACT 

 

Nickel mining activities have been identified as a factor in insect biodiversity degradation. This study aimed to 

evaluate insect community parameters, including species, diversity, abundance, and evenness, by comparing post-

mining and natural land in Amonggedo District, Konawe Regency. Sampling was conducted using sweep net, 

pitfall trap, and light trap methods. The findings showed a significant decrease in species richness in the post-

mining land (4 orders, 6 families, 11 individuals) compared to the control land (6 orders, 11 families, 104 

individuals). Although both locations had a moderate diversity index (H’) (1.55 vs. 1.72), the post-mining land 

recorded a higher evenness index (E) (0.86), indicating a more balanced distribution between families but with a 

much lower population. Dominance shifted from Ectobiidae in the natural land to Crambidae and Scoliidae in the 

post-mining area, confirming a transformation in community structure due to the impact of nickel mining. 
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INTRODUCTION 

In addition to its productive agricultural sector, with leading commodities such as rice, 

corn, and cocoa, Konawe Regency also plays a vital role in the mining industry in Southeast 

Sulawesi. This region has massive nickel potential, reaching a total of 529.9 million tons, 

divided into resources of 460.57 million tons and reserves of 69.3 million tons. With nickel 

content ranging from 0.6% to 2%, mining activity is concentrated in strategic areas such as 

Routa, Puriala, and Puriala Districts. This geological wealth positions Konawe as one of the 

main nickel extraction centers in the region (Nursahan et al. 2013).  

Nickel exploitation places significant ecological pressure on entomofaunal biodiversity. 

Land clearing and topsoil removal lead to habitat fragmentation, leading to the loss of 

numerous insect species. This has a direct impact on the degradation of ecosystem function, 

particularly for functional insect groups such as pollinators and decomposers. (Handayani et al. 

2021). The drastic decline in insect biodiversity in post-nickel mining areas is a logical 

consequence of the transformation of vegetation structure, the food crisis, and extreme 

microclimate fluctuations.  

This phenomenon stands in stark contrast to the biological nature of insects, the most 

successful class of arthropods, encompassing approximately 675,000 global species. Although 

insects are highly adaptable thanks to their drought-resistant chitinous exoskeletons, tracheal 

systems for aerial respiration, and the ability to fly for mobility, environmental pressures in 

post-mining areas appear to exceed the tolerance thresholds of many species. Flight, typically 

effective for mate search and predator avoidance, becomes suboptimal when the supporting 

habitat has undergone massive degradation (Humphreys dan Ruxton 2019).  Given the limited 

data on entomofaunal biodiversity in post-nickel mining areas in Southeast Sulawesi, 

particularly in Konawe Regency, this research is crucial. The study aims to identify the 

composition of insect species colonizing post-mining areas and conduct a comparative analysis 

of their diversity compared to undisturbed areas. 

METHODS 

This research took place from May to June 2025 in a post-nickel mining area in 

Amonggedo District, Konawe Regency, Southeast Sulawesi. The observation site covered 

approximately 1 hectare of land that had been abandoned for 6–12 months. Sampling was 
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conducted in five observation plots determined using purposive sampling techniques, taking 

into account similarities in vegetation characteristics and land topography. 

Insect specimen collection was conducted comprehensively using three sampling 

techniques: sweep nets, pitfall traps, and light traps. The sweep net procedure was carried out in 

the morning, using three sweeps at each point. This process was repeated for three consecutive 

days, both in the ex-mining area and the control area. All insects collected in the collection 

bottles were then further analyzed in the Plant Protection Laboratory for identification. 

Pitfall trap sampling was conducted in five observation plots in the post-mining area. 

Traps were set simultaneously in the morning between 7:00 and 9:00 a.m. WITA (Central 

Indonesian Time) to minimize specimen damage due to increased ambient temperature. The 

sampling cycle took place three times over a three-day period. All trapped insects were then 

transferred to collection bottles for identification in the Plant Protection Laboratory. Identical 

methods were also applied to the control area for comparison. 

Nocturnal insect samples were collected by placing light traps at central points in each 

observation area. The devices were installed in the afternoon between 6:00 PM and 6:30 PM 

WITA, with sampling frequency three times over three consecutive days. This procedure was 

applied consistently in both post-mining and natural areas. The collected specimens were then 

secured in collection bottles for identification at the Entomology and Toxicology Laboratory of 

the Plant Protection Department, Faculty of Agriculture, Halu Oleo University. 

Observation Variables 

The variables observed in this study are as follows: 

Insect diversity 

 The method for estimating species diversity parameters is determined through the 

integration of species richness and population evenness. This analysis is calculated using the 

Shannon-Wiener Diversity Index, referring to a modified study by Awaluddin et al. (2024). 

 

H’ =  ∑            
    

Description: 

H' = diversity index. 

ni = number of species or families in a plot or number of i-th individuals. 

N = total number of individuals obtained. 
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Pi = proportion of the first species in the community. 

The diversity index category values are determined by referring to the Shannon-Wiener 

index criteria as stated in Table 1. 

Table 1. Diversity Index Category Criteria (%) 

H’ value Diversity Category 

H' < 1 Low 

1 ≤ H' ≤ 3 Medium 

H' > 3 High 

 

Abundance of Insects 

Species abundance is measured quantitatively to determine the number of individuals in 

a community. Methodologically, this value is obtained by calculating the percentage ratio 

between the number of each species and the total number of individuals using the formula: 

 

KRi = ∑
  

 
      

Description: 

KRi = Relative abundance (%) 

Ni = Total number of individuals 

N = Total number of individuals obtained 

Insect Evenness Index 

To describe how evenly distributed individuals of each species are in an environment, a 

parameter called the Index of Evenness or Evenness Index is used. 

 

E = 
  

     
 

E = Evenness index (value between 0 – 1) 

H’ = Shannon-Wiener species diversity index 

In = Natural logarithm 

S = Number of species found 

A community's evenness is considered high if the proportion of individuals between 

species tends to be balanced. Conversely, dominance by one or more species indicates a low 
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evenness value. This parameter has a range of values between 0 and 1, where values closer to 1 

reflect an even distribution of individuals, while values closer to 0 indicate population 

imbalance due to species dominance.  

Data analysis  

Observation data were identified and analyzed descriptively based on the type, diversity, 

abundance and evenness of insects found in Amonggedo District, Konawe Regency. 

RESULTS AND DISCUSSION 

Taxonomic arrangement of insects that inhabit a habitat 

There were significant differences in the insect community structure at the two sites; the 

mined area contained only 11 individuals from 4 orders and 5 families. In contrast, the unmined 

area exhibited significantly higher species richness, with a total of 104 individuals from 7 

orders and 11 families. Coleoptera, Hymenoptera, Lepidoptera, and Diptera dominated the 

mined area, but the undisturbed area also contained additional orders such as Blattodea, 

Hemiptera, Odonata, and Orthoptera, demonstrating broader diversity (Figure 1). 

 

 

 

 

 

 

 

 

 

  

Figure 1.   Initial land conditions (before mining) and post-nickel mining land 

The ecological conditions in the pre-mining area indicated significant biodiversity, with 

104 individuals found. However, after nickel extraction, the insect population in the area 

decreased drastically to just 11 individuals, indicating habitat loss and a significant shift in 

community structure.  The transformation of natural forest into former nickel mining areas has 

resulted in the loss of insect order diversity. While pre-mining areas were inhabited by a variety 

of groups, from Blattodea to Orthoptera, post-mining areas retain only four dominant orders 
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with very limited numbers of individuals(Aronson dan Le Floc’h 1996).  

Diversity Index 

Insect community characteristics at both research sites were measured using the 

Shannon-Wiener metric (H') and the evenness index (E). The distribution of individuals at each 

site is also presented through an abundance analysis, as shown in (Figure 2). 

  

 

 

 

 

 

 

 

 

 

 

Figure 2. Diversity of insect species found before and after nickel mining 

Biodiversity analysis at the two research sites revealed a relatively small difference in 

H' scores, namely 1.55 for the former mining area and 1.72 for the undisturbed area. The 

inclusion of both locations in the moderate category indicates that the insect community 

structure there still maintains a relatively equal population balance in terms of quality index 

(Semy dan Singh 2023). 

Although the initial soil profile had a higher abundance of individuals, the evenness 

index (E) in the post-mining area was higher (0.86) than in the unmined area (0.71). This 

indicates the dominance of certain families in the undisturbed area, while in the post-mining 

area, individuals were more evenly distributed across families (Řehounková et al. 2016). 

Overall, mining activities have altered the insect community structure by reducing abundance 

and shifting species distribution patterns, although diversity categories remain relatively 

similar.  In the post-mining area, only six families were recorded with relative abundances 

ranging from 8% to 25%, with Megachilidae and Crambidae being the most dominant groups. 

In contrast, the initial shaded area showed higher diversity, with eight families and significantly 
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larger populations (Beneduci et al. 2023). Ectobiidae (49%) was the most dominant family in 

the unmined area, followed by Gryllidae (16%) and Libellulidae (12%). 

Community Structure and Dominance Analysis.  A striking difference between the two 

locations lies in the evenness of individuals.  Unmined Land: Despite having higher family 

richness (8 families) and a greater number of individuals, this ecosystem exhibits population 

imbalance. The dominance of the Ectobiidae family (49%) indicates a population "explosion" 

of one species group. According to Pielou's Evenness Criteria, this condition is often found in 

stable lands where resources are abundant for generalist species.  Post-Mining Land: In 

contrast, in post-mining land, the distribution of individuals is more even (range 8–25%) 

(Maczkowiack et al. 2012). This explains the higher Evenness Index (E) value (0.86) here, 

despite the significantly lower number of individuals (Antwi et al. 2008). The absence of 

highly dominant families indicates that the site is in the early stages of colonization, where 

interspecific competition is not yet particularly intense (Hale dan Swearer 2017).   

Relationship between Habitat Conditions and Found Families.  Presence of Ectobiidae, 

Gryllidae, and Libellulidae: The dominance of Ectobiidae (forest cockroaches) and Gryllidae 

(crickets) in unmined areas is closely related to the availability of abundant litter and organic 

material as food sources. The presence of Libellulidae (dragonflies) at 12% is an important 

indicator of water sources or high humidity in the initial soil conditions, considering that 

dragonflies are bioindicators of clean waters according to the National Institute of Sciences 

(BRIN) Biosystematics Research Center (Gradict Semiun et al. 2023).   

Dominance of Megachilidae and Crambidae: In post-mining areas, the presence of 

Megachilidae (leafcutter bees) and Crambidae (moths) indicates that the area may have begun 

to be colonized by pioneer plants or open vegetation that supports pollinating insects and flying 

herbivores active in warm areas.  Impact of Nickel Mining on Entomofauna.  Ecologically, 

nickel mining causes the loss of topsoil (Kamal et al. 2025). Your data analysis shows that: 

There was a drastic decrease in the number of individuals (from 104 to 11). The loss of 

sensitive families such as Libellulidae in post-mining areas indicates the loss of aquatic habitat 

or moist microhabitats due to land clearing (University dan Vicentini 2022).  Post-mining areas 

have lower stability despite high evenness, as small populations are highly susceptible to local 

extinction. 
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CONCLUSION AND IMPLICATIONS 

Based on the results of research and analysis of insect diversity in two different 

locations, it can be concluded that: 

a. Nickel mining activities significantly reduced the number of individual insects. This is 

evident in the drastic decline in the number of individuals, from 104 in the initial (unmined) 

area to just 11 in the former mined area. 

b. Despite the significant differences in the number of individuals, the Shannon-Wiener 

diversity index (H') values at both locations were still in the moderate category (Unmined 

Land H' = 1.72; Former Mined Land H' = 1.55). This indicates that categorically, species 

diversity has not been completely lost, but the stability of the ecosystem has been disrupted. 

c. There are contrasting distribution patterns. The ex-mining land has a higher evenness index 

(E) (0.86) due to the relatively equal distribution of individuals across families (no one is 

highly dominant). In contrast, the initial shaded land has a lower evenness index (0.71) due 

to the strong dominance of the Ectobiidae family (49%), indicating an abundance of 

organic resources in the natural forest. 

d. Mining has led to the loss of sensitive families and indicators of healthy environments, 

such as Libellulidae (dragonflies) and Gryllidae (crickets). In former mined areas, 

communities have shifted to simpler ones, with the Megachilidae and Crambidae families 

dominating, which are better adapted to open areas. 

e. Overall, nickel mining degrades insect community structure through vegetation removal 

and microclimate changes. Restoring ecological function in post-mining areas requires 

reclamation efforts focused on restoring native soil structure and vegetation to allow lost 

families to recolonize. 

REFERENCES 

Antwi EK, Krawczynski R, Wiegleb G. 2008. Detecting the effect of disturbance on habitat 

diversity and land cover change in a post-mining area using GIS. Landscape and Urban 

Planning. 87(1):22–32. doi:10.1016/J.LANDURBPLAN.2008.03.009. 

Aronson J, Le Floc’h E. 1996. Vital landscape attributes: Missing tools for restoration ecology. 

Restoration Ecology. 4(4):377–387. doi:10.1111/J.1526-100X.1996.TB00190.X. 

Awaluddin, Dadang, Anwar R, Giyanto. 2024. Endosymbion microbials low abundance of 

Nilaparvata lugens (Stal) (Hemiptera: Delphacidae) from Indonesia rice production center 



Awaluddin, Ibnu Fajar, Muhammad Botek, Waode Siti Anima Hisein, Nuriadi, Siska 

Efendi, Analysis Of Insect Fauna Biodiversity On Reclamation Land From Former Nickel 

Mining In Konawe Regency 

Journal Of Agriculture, Agribusiness, Welfare, Technology, Humanity, Environment, 

Social, And Economy 

  

9  

based on metagenomic study using 16Sr RNA. BIO Web of Conferences. 99:04006. 

doi:10.1051/BIOCONF/20249904006. 

Beneduci ZJ, Scott DA, Byrd SM, Swab RM. 2023. We Built It; Did They Come? Pollinator 

Diversity and Community Structure in a Post-Mining Prairie Restoration Project. 

Ecological Restoration. 41(4):180–188. doi:10.3368/ER.41.4.180. 

Gradict Semiun C, Mamulak YI, Pani E, Stanis S, Semiun CG. 2023. The Study of Dragonfly 

(Odonata) Diversity as Bioindicator of Water Quality in Science Techno Park Spring-

Beleknehe Village. Jurnal Biologi Tropis. 23(1):174–178. doi:10.29303/JBT.V23I1.4477. 

Hale R, Swearer SE. 2017. When good animals love bad restored habitats: how maladaptive 

habitat selection can constrain restoration. Journal of Applied Ecology. 54(5):1478–1486. 

doi:10.1111/1365-

2664.12829;WEBSITE:WEBSITE:BESJOURNALS;WGROUP:STRING:PUBLICATIO

N. 

Handayani RD, Primus Priyanto, TonnyGultom. 2021. Keanekaragaman Hayati Kawasan Nikel 

Laterit Studi: Pertambangan Nikel Pulau Obi, Maluku Utara. Prosiding Temu Profesi 

Tahunan XXX dan Kongres XI Perhapi., siap terbit. 

Humphreys RK, Ruxton GD. 2019. Dropping to escape: a review of an under-appreciated 

antipredator defence. Biological Reviews. 94(2):575–589. 

doi:10.1111/BRV.12466;REQUESTEDJOURNAL:JOURNAL:1469185X;CTYPE:STRI

NG:JOURNAL. 

Kamal M, Ramadhani AR, Oktariansyah Y. 2025. Analysis of Soil Insect Diversity as 

Bioindicator of Post-Mining Land Reclamation Success Rate: Case Study at West Banko 

Area, PT Bukit Asam. BIOVALENTIA: Biological Research Journal. 11(1):57–66. 

doi:10.24233/biov.11.1.2025.468. 

Maczkowiack RI, Smith CS, Slaughter GJ, Mulligan DR, Cameron DC. 2012. Grazing as a post-

mining land use: A conceptual model of the risk factors. Agricultural Systems. 109:76–

89. doi:10.1016/J.AGSY.2012.03.002. 

Nursahan I, Isnaniawardhani V, Sulaksana N. 2013. Penentuan Kawasan Pertambangan Berbasis 

Sektor Komoditas Unggulan Sumberdaya Nikel Kabupaten Konawe Dan Konawe Utara 

Provinsi Sulawesi Tenggara. Buletin Sumber Daya Geologi. 8(2):41–53. 

doi:10.47599/bsdg.v8i2.79. 



Awaluddin, Ibnu Fajar, Muhammad Botek, Waode Siti Anima Hisein, Nuriadi, Siska 

Efendi, Analysis Of Insect Fauna Biodiversity On Reclamation Land From Former Nickel 

Mining In Konawe Regency 

Journal Of Agriculture, Agribusiness, Welfare, Technology, Humanity, Environment, 

Social, And Economy 

  

10  

Řehounková K, Čížek L, Řehounek J, Šebelíková L, Tropek R, Lencová K, Bogusch P, Marhoul 

P, Máca J. 2016. Additional disturbances as a beneficial tool for restoration of post-

mining sites: a multi-taxa approach. Environmental Science and Pollution Research 2016 

23:14. 23(14):13745–13753. doi:10.1007/S11356-016-6585-5. 

Semy K, Singh MR. 2023. Changes in plant diversity and community attributes of coal mine 

affected forest in relation to a community reserve forest of Nagaland, Northeast India. 

Tropical Ecology 2023 65:1. 65(1):16–25. doi:10.1007/S42965-023-00310-Z. 

University C, Vicentini F. 2022 Mar 29. Soil invertebrates in post-mining sites. [diakses 2026 

Jan 29]. https://dspace.cuni.cz/handle/20.500.11956/172286. 


