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Assessment of Insect Diversity in a Differentially
Degraded Savanna Ecosystem
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Abstract This study was conducted between December 2024 and February 2025 and aimed at using insects as indicators
of disturbance in a differentially degraded ecosystem in Laikipia, Central Kenya. Three methods were employed namely pan
traps, pitfalls and sweep netting. Thirteen (13) transects were set prior to commencement of the study and cut across four (4)
vegetation types/habitats namely degraded, moderately degraded, undegraded (intact) and pristine. Species accumulation
curves almost reached reach plateau implying that the sampling effort to establish full species diversity per taxa was fairly
inclusive. A total of 131 species were reported and cut across 41 families. The dominant insect species were ants and beetles
and where Camponotus flavomarginatus, Camponotus vividus, Tetramorium sp, (Formicidae), Blatella germanica,
(Blattodea), Zophosis sulcata, Geophanus pygmae, Coryna apicicornis (Coleoptera) and Macrogalea candida
(Hymenoptera). There were significant differences in species richness (F (3, 35) =6.75, p=0.001), abundance (F (3, 35) =2.99,
p=0.04) and Shannon—Wiener diversity index (F (3, 35) = 5.54, p=0.003) for pan trapping samples where undegraded and
pristine habitats had significantly higher means than degraded and moderately degraded habitats. However, there were no
significant differences in all species diversity parameters for pitfall trapping methods. A t-test to compare species richness for
degraded with pristine habitas was also not significant t(6) =1.83, p=0.11. The study recommends restoration of degraded and
moderately degraded habitats which translates to Western Boundary/ Plains, Southwest Corner, Fig Tree Rock, Central Gate
Forest, Zebra Plains and Eastern Lugga. The study also recommends long term monitoring of forest fires for sustainable
restoration efforts.
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of environmental quality and have been widely used to
monitor ecosystems ([12]; [13]; [14]; [15]; [16]. Interesting
patterns have been reported on beetles and ants as indicators
of habitat quality in savanna ecosystems [17]; [18]; [19] as
well as in desert areas [20]. However, studies indicate that
worldwide decline of insects is happening due to diverse
threats [21], yet there is little published evidence on the same
[22]. The current study proposes to use insect monitoring
results to compare diversity in differentially degraded areas
in savanna ecosystem in Laikipia, Central Kenya, and
propose feasible management strategies to increase insect
diversity. The current study area was recently curved out of
the larger Lloldaiga Hills Ranch which begun as a sheep
farm in 1928 and grew to cattle ranch with diverse livestock
regimes. In 2013, the ranch came up with a Community
Crisis Grazing Programme (CCP) that allowed neighboring
group ranches a drought-relief access to its grasslands

1. Introduction

Savanna Ecosystems cover approximately 20% of the
earths service [1] and 65 % of the African continent [2]. They
are important in peoples’ livelihoods as they provide diverse
benefits [3]; [4]; [5]. Degradation of savanna and grasslands
is widely documented [6]; [9] and easily reflected in form of
reduced water quality, lower groundwater tables, reduced
soil fertility, soil erosion and loss in biodiversity [10].
Consequences of such degradation has already been reported
in the greater Mara ecosystem in Kenya [11]. There is an
increased need for more land to sustain increasing human
population while restoration of the degraded savannah
ecosystems can complement this process. As restoration work
continues [5]; [6], there is need to continuously monitor the
current savanna ecosystems to inform of their status.

Insects play diverse roles in ecosystems including nutrient

cycling, soil building, pollination and as part of food chains
and food webs [7]; [8]. They are known to be good indicators
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for several years [56,57]. This programme continued over
several years. The current status of degraded habitat, hence
reduced biodiversity, is as a result of many years of increased
livestock grazing with limited vegetation regeneration
coupled with human disturbances. Further changes in
management of the land transitioned the property into a
registered wildlife conservancy in 2021 and which is slowly


mailto:cwarui@mut.ac.ke

International Journal of Ecosystem 2026, 15(1): 14-26 15

enhancing the regeneration of this ecosystem as evident by
past vegetation report [58]. Currently a plan to restore most
of this degraded land is underway via Lolldaiga Valley
Initiative and justifies the need to use insects as indicators of
level of degradation.

2. Materials and Methods

The study was undertaken in Lolldaiga Valley Ecosystem

(LVE), located in Laikipia County, Central Kenya, (Figures
1 and 2). LVE experienced degradation due to prolonged
grazing pressure and occasional fires [56]. Laikipia
ecosystem is known for high diversity of primates and
mammals [23]; [24]. The LVE is a heterogenous savannah
ecosystem with unique landscapes including expansive
Lolldaiga Hills, plains and valleys and is characterized by
rich biodiversity in certain locations as demonstrated by
recent research ([23]; [25]; [26]. [27].
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LOCALITY OF TRANSECTS

Transect
No. 5] Local Name

Acacia Woodland 1

Central Forest Valley

Acacia Woodland 2 Central Gate Forest

Bush Woodiand 1

EFV to Eastern Lugga

Bush Woodiand 2 Eastern Ridge

Bush Woodland 3 Fig Tree Rock

1 Main Gate Forest

Z Red Ciiff Valley

rassland 3

Southemn Forest Valley

0 foo |~ o fon |on ko [N |

Ridgeline 1 Southwest Comer

10| Ridgeline 2 Western Boundary

11| Riverine Forest 1 Wester Plains

12| Rverine Forest 2 Western Ridge

13| Rwverine Forest 3

Zebra Plains 1o Acacia Grove

Figure 3. Locality of study transects at Lolldaiga Valley Ecosystem

2.1. Study Design

Based on latest aerial photographs, satellite images and
ground truthing during reconnaissance survey, the study area
was mapped into five main habitats reflecting the level of
habitat degradation The five main sub-habitats mapped out
were Riverine Forest, Bush woodland, Acacia woodland,
Grassland and Ridgeline (Rocky). Following a stratified
radomn sampling design, a total of thirteen (13) transects
ranging from 500m-2km in length were marked (Figure 3,
Table 1). For the purpose of investigating the changes in
insect diversity based on habitat quality (Level of degradation),
the transects/habitats were further categorized as degraded,
undegraded (intact), moderately degraded and pristine
(undisturbed), (Table 1), based on reconnaissance survey. A
GIS specialist along with the researcher marked the transects.
A software [28] was used to locate and track the transects
during sampling sessions.

Table 1. Randomly selected study transects and corresponding habitat
degradation levels

Transects

. Acacia Woodland 2 (1km)
. Grassland 3 (1.5km)

. Bush woodland 3 (0.75km)
. Grassland 2 (0.5km)

. Riverine Forest 3 (1.5km)

. Bush woodland 1 (1.65km)
. Bush woodland 2 (2km)

. Riverine Forest 1 (1km)

. Riverine Forest 2 (1.25km)
. Acacia Woodland 1 (1.5 km)
. Grassland 1 (1.25km

. Ridgeline 1 (1km)

. Ridgeline 2 (1km)

Habitat Degradation Levels

Degraded

Undegraded (Intact)

Moderately Degraded

N FRPINEP[AONEP|IOODWDNRE

Pristine/Undisturbed

2.2. Insects Survey Methods

Diverse methods exist to study different groups of insects
and in the current study insects were targeted using both
active (sweep nets) and passive sampling methods (pan traps
and pitfall traps). Although diversifying insects’ collection
methods to include other methods like malaise traps [59],
D-vac [60] and beet-sheets [61] would increase the sample
sizes, the costs of managing the resultant catch volumes
would be beyond the scope of this study. Furthermore,
studies by [62] clearly illustrated the importance a particular
technique for effective evaluation and monitoring of diverse
insect species and at different life stages within a species.
Where applicable, Lepidopterans only were identified in
the field through use of available field guides [29], [30].
However, for most of the insect species, further processing
and identification was carried out in the lab using microscopes
and other available taxonomic resources.

Pan traps

These are traps of colour filled with water and little
detergent and are placed on the ground to attract winged
insects which land and are drowned [31]; [32]. Pan traps
target visually oriented invertebrates such as bees and other
pollinators that are often attracted by color and the method is
widely used in research [33]. The traps have been reported to
be very effective in open places [34]. In the current study
blue, white and yellow pans were used [33]. Pan traps were
systematically placed in grids of three along each transect
where station one was at the beginning of the transect while
the other two stations were systematically placed along the
transect. Each of these stations had a grid of 3 pan traps of
each of the aforementioned colours that were half filled with
soapy water and a little ethanol (Figure 4). The traps were
left out for two nights (48hours) but were emptied after every
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24 hours. Samples were taken to the lab for further processing.
Pitfall traps

These are passive traps for capturing epigeal insects for
ecological surveys [32]. Many factors are known to
influence their efficiency [35]; [36]. In the current study, we
used double cone-shaped plastic containers of 500ml with a
diameter of 8.5 cm, buried to their rim where insects
inadvertently fell [37]; [38]. Soapy water was used to break
the surface tension and ensure insects fell and drowned
immediately. Pitfalls were placed at systematically designed
intervals along each of the thirteen transects (Figure 4).

Along each transect nine (9) pitfalls were systematically set
in grids of 3 traps. At each grid, the pitfalls were 10m apart,
along each of the established transects.

The traps were checked and emptied after every 48 hours
for a total of four (4) consecutive days. Similar trapping has
been used in the past to sample insects [39]; [38]. During
emptying, a grid of three samples were pulled together to
make a sample. Eventually, each transect had 3 samples after
every 48hrs transiting to 6 samples per transect after 96 hours.
In total there were 90 pitfall samples collected. It is noted
that pitfall traps were set on different days from pan traps to
minimize disturbances.

PAN AND PITFALL TRAPPING SAMPLING STATIONS

Simplified landcover types
B Bareland

A Pn-PAL

W reoem B Green Cover (Shrubs & Grass)
, Pit3 - PC1 B Green Cover (Trees)

/ Exstgirncls —

v LVE- boundary
/\/ Timau river

Transects 06 0

06 1.2 Klometers

Figure 4. The pan and pitfall trapping sampling stations and transects

SWEEP NETTING SAMPLING POINTS

Simplified landcover types

A SvepNesstl W Bare and
. Sweep Nets st 2. B Green Cover (Shrubs & Grass)
B Green Cover (Trees)
Transects
[ LVE-boundary
/\/ Existing tracks
/\/ Timau river

07

07 14 Kilometers

Figure 5. The sweep-netting transects and sampling stations
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Figure 6. Species accumulation curve for pan traps showing how new species were added during the sampling period

Sweep-netting

This method was mainly employed only for applicable
habitats that had low vegetation (grasslands, Acacia woodland
and ridgelines). Sweeping involved walking through the herb
layer and understorey vegetation swinging a sweep net for a
standard number of times [40]; [41]. Fifty (50) back and
forth sweeps were performed along each of the established
transects of known distance (Figure 5). After every 25
sweeps, samples were emptied on a killing jar with a killing
agent (ethanol soaked on saviette). Two sweeping samples
(of 50 sweeps each) were collected at the beginning of
transect (Station 1) and at end of transect (final third). Later
all the invertebrates were placed on a plain tray and sorted
into appropriate vials and collection boxes. Sweeping was
only performed once per transect during the study period.

2.3. Laboratory Processing of Samples

Laboratory processing
relaxation, pinning, labelling and identification. All collected
insect materials were identified to the lowest possible
taxonomic level (species or morphospecies) using the most
recent databases, catalogues and taxonomic keys [42]; [43].
Comparisons were also made with voucher specimen
collections held at the National Museums of Kenya (NMK)
and taxonomic manuals. Where further identification and
verification was needed, consultation with relevant taxa
experts was sought.

2.4. Data Analysis

Data was initially entered into excel spread sheets [63]
after lab processing. Statistical analysis (species area curves,
diversity and ordination) was performed in PRIMER [44] as
well as STATISTICA. In PRIMER, the diversity results
considered were Total abundance (N), Total species richness
(S), Pielou Evenness (J) and Shannon-Wiener diversity
index (H").

3. Results

The evaluation of sampling effort.

Although there were some incidences of destruction of
traps where gazelles/impalas or zebra drank water from
pantraps and baboons plucked a few pitfall traps and
ungulates trampled on few pitfall traps, this did not
significantly affect the study results. There were no
incidences of flooding throughout the study. In the current
study, the species accumulation curve for the pan traps is
reported (Figure 6) where the curve was almost levelling.
Similar curves were obtained for pitfalls and sweep netting
samples.

3.1. Checklists, Species Composition & Abundance

Table 2. Summary total number of insect families and morphospecies
reported
. . . Order Family No. of species/ morphospecies
involved sorting, specimen
Blattodea 2 6
Coleoptera 12 32
Diptera 7 15
Hemiptera 4 6
Hymenoptera 9 46
Lepidoptera 3 12
Mantodea 1 1
Orthoptera 3 13
Total 41 131

A total of 4199 invertebrates (3967 insects), belonging to
131 species/morphospecies were reported (Appendix 1.1).
Overall, a total of eight (8) insect orders were encountered
represented by 42 individual insect families (Table 2). Among
the dominant insect species were Camponotus flavomarginatus,
Camponotus vividus, Tetramorium sp, Tetramorium sp
(Formicidae), Blatella germanica, (Blattodea), Zophosis
sulcata, Geophanus pygmae, Coryna apicicornis (Coleoptera)
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and Macrogalea candida (Hymenoptera). The most diverse
orders in terms of families were Coleoptera (32) and
Hymenoptera (46).

3.2. A comparison of Species Diversity Pameters
in the Differentially Degraded Habitasts

Table 3. Pitfall traps diversity results for one way ANOVA across diverse
habitats. * represents significant figures at p=0.05

Variable Habitat Mean 1SE DF, F, Pvalue
3,35=4.51
N Degraded 4146.46
P =0.009*
Undegraded
. 40.37.27
(intact)
Moderatel
oderately 334968
degraded
Pristine 101.5433.17
3,35=20.43
J Degraded 0.81 +0.03
P =0.000*
Undegraded
. 0.80 +0.04
(intact)
Moderatel
Yl 0722007
degraded
Pristine 1.88 +0.31
3, 35=0.52
H' Degraded 1.54 +0.08
P=0.67
Undegraded
- 1.64 +0.12
(intact)
Moderately
1.3940.18
degraded
Pristine 1.57 +0.24

There was a significant difference in species richness across
the various habitat categories with degraded and moderately
degraded habitats returning significantly low means, F(3, 35)
=6.75, p=0.001. The source of variation was degraded and
moderately degraded habitats which had significantly lower

means. Similarly, there was a significant difference in insect
abundance with the pristine habitats returning significantly
higher means than the rest of habitats, F(3, 35) =2.99, p=0.04.
However, there was no significant difference in species
evenness F (3, 35) =1.34, p=0.27). There was a significant
difference in Shannon—-Wiener diversity index (H") for pan
traps where moderately degraded habitats returned lower
means than the other habitats, F(3, 35) = 5.54, p=0.003.

For data collected using pitfall traps, there were no
significant differences in pitfall species richness across the
habitat categories, F(3,35) = 1,55, p = 0.22. However, there
were significant differences in the mean abundance and
species evenness (Table 3). The source of variation was the
Pristine habitat which reported significantly higher means in
abundance and species evenness compared to the others.
There was also no significant difference for pitfall species
richness between degraded and pristine habitats (Figure 7).
On analyzing all sweep samples, there were no significant
differences in all diversity measures among the three habitats
sampled (Table 4). Further, pairwise comparisons between
any two habitats did not yield any significant differences
between means.

12 - t(6)=1.83, p=0.11
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Figure 7. Results of a t-test comparing the means for pitfall species

richness between degraded and pristine habitats

Table 4. Sweeps diversity results for one way ANOVA across three habitats. *represents significant figures at p=0.05

Variable Habitat Mean 1SE DF F P value

Species richness (S) Degraded 4.17 40.48 2,11 1.3 0.30
Moderately degraded 3.5 #.65
Pristine 3041

Abundance Degraded 13.33+2.06 2,11
Moderately degraded 15 43.94 0.69 0.52
Pristine 10.5+1.19

Pielou Evenness (J) Degraded 0.89 #0.04 2,11
Moderately degraded 0.78 #0.13 0.97 0.41
Pristine 0.75 #0.08

Shannon-Wiener diversity index, (H") Degraded 1.24 +0.12 2,11
Moderately degraded 0.97 £0.27 1.67 0.23
Pristine 0.81 +0.16
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4. Discussion and Recommendations

4.1. Discussion

Although species area curves for the three methods did
not flatten completely, one can reasonably conclude that
the sampling effort was optimal and species lists were
satisfactory. This is supported by diverse studies [44]; [45];
[46]; [48] which have adversely discussed the relationship
between species area and habitat. The fact that the entire
study was only for one dry season implies that the list of 131
morphospecies is not exhaustive of the checklist and more
species are likely to be encountered with more sampling over
diverse seasons. The list is however more exhaustive for
LVE compared to a previous report by [49] where a rapid
assessment yielded only 45 species belonging 14 families
Coleoptea (7), Lepidoptera (4) and Hymenoptera (3).

The current study is the first to report a large collection of
insects (approx. 3967 individual belonging to 131 species)
for LVA. Majority of past studies have been general to entire
Laikipia ecosystem and were more inclined to specific taxa.
Some of such studies reported 33 species of Lepidoptera [64],
[65]; 29 species of Carabidae [66]; 8 Species of ants [67],
[68]; 17 species of Diptera [69] among others. The dominance
of Hymenoptera and coleoptera is similar to past studies
in savanna ecosystem where [14] reported seven orders
dominated by Hymenoptera and Coleoptera. Studies by [70]
relied on similar methods but reported double the total
abundance of insects (8147) due to a longer intensity and
duration of sampling but the overall patterns of species
richness and diversity were comparable.

The significant differences in species richness, abundance
and Shannon-Wiener diversity index imply that the insects
collected by pan traps were sensitive to the level of habitat
degradation and therefore clearly indicates that degraded and
moderately degraded habitats had low insect diversity.
Previous studies have clearly demonstrated similar results
where insects were sensitive to habitat quality [50]; [51];
[52]; [53]. The data on sweep netting and pitfall trapping,
however, had no significant trends in insect abundance,
species richness and diversity as demonstrated by the results
and and table 4. This is contrary to studies in a similar
ecosystem where interesting patterns were reported like a
higher overall insect abundance [14]; reduced diversity with
increased tree cover [51]; and positive correlation of
environmental variables like temperature to diversity [54].
Lack of significant changes in sweeps results may imply that
majority of the insects were not sensitive to changes in the
habitat. It may also imply that the sampling duration intensity
was probably not enough [55] or that the species collected by
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these two methods were not really sensitive to changes.
Studies by [36]; [55] have also highlighted the importance of
sampling intensity and duration in determining the efficiency
of pitfall trapping, implying the need to prolong sampling
duration.

The significantly low species in the degraded and
moderately degraded habitats implied that the Eastern Plains,
Western Boundary, Fig Tree Rock, Central Gate Forest,
Zebra Plains to Acacia Grove and the south-western corner
area have conspicuously lower insect species richness
compared to Eastern and Western Ridges, Red Cliff Valley,
Central Forest Valley as well as the Main Gate Forest. This
could be attributed to the level of degradation of these
habitats. It is expected that the ongoing restoration activities
shall target the degraded areas and lead to improvement of
habitat quality and consequently a rise in species diversity.

4.2. Conclusions & Recommendations

The insects collected from pan traps clearly discriminated
the level of habitat degradation in LVA. The pitfall and sweep
netting samples were not sensitive to changes happening to
the ecosystem on the ground. There is however a need to
encourage restoration of degraded and moderately degraded
habitats in order to increase the biodiversity of insects which
have many benefits to the ecosystem where management
decisions can target the affected habitats for restoration. A
recommendation is made for future studies to increase the
intensity and duration of sampling to uncover hidden patterns
of insect diversity in this ecosystem as well as long term
monitoring of forest fires for sustainable restoration efforts.

In terms of conservation of species, there is need for
further taxonomic analysis as some species were identified to
morpho-species level. However, several species appear in
IUCN red list as of Least concern (LC) as follows: Actizera
stellate (Lepiodoptera, Lycaenidae); Byblia ilithyia, Charaxes
achaemenes, Charaxes aubyni, Charaxes candiope, Charaxes
chapalunga (Lepidoptera, Nymphalidae). The following are
Data deficient (DD): Gymnobothrus linea and Taramassus
cunctator (Orthoptera, Acridida).
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Appendix 1.1. A checklist of insects of Lloldaiga valley Ecosystem based on three (3) methods
COLLECTION METHODS
Order Family Genus/sp/Morhospecies Pan traps Pitfalls Sweeps  Total
Blattodea Blaberidae Perisphaeria sp 6 6
Blattodea Blattellidae Blatella germanica Linnaeus, 1767 128 56 2 186
Blattodea Blattellidae Ceratinoptera sp 5 2 7
Blattodea Blattellidae Pseudoderopeltis bimaculata (Walker, 1868) 5 11 16
Blattodea Blattellidae Pseudoderopeltis sp 1
Blattodea Blattidae Herbardina sp 4 2 6
Coleoptera Beprestidae Acmaeodera sp 1
Coleoptera Carabidae Abacetus sp 2 3 5
Coleoptera Carabidae Acupalpus sp 1 1
Coleoptera Carabidae Agonum sp 2 2
Coleoptera Carabidae Chlaenius sp 1 1
Coleoptera Carabidae Cypholoba tetrastigma (Chaudoir, 1848) 1 1
Coleoptera Chrysomelidae Chaetocnema sp 73 73
Coleoptera Chrysomelidae Podagrica sp 35 35
Coleoptera Coccinelidae Cheilomenes lunata (Fabricius, 1775) 1 1
Coleoptera Coccinelidae Cheilomenes sp2 2 2
Coleoptera Coccinelidae Epilachna sp 1 1
Coleoptera Coccinelidae Exochomus ventralis Gerst&ker, 1871 2 3 5
Coleoptera Coccinelidae Lidalia intermedia 29 29
Coleoptera Curculionidae Episus sp 1 3
Coleoptera Curculionidae Systates sp 2
Coleoptera Lagriidae Lagria purpurascens (Borchmann, 1916) 1 1 56 58
Coleoptera Lampyridae Lampyris sp 1 1
Coleoptera Meloidae Coryna apicicornis Gu&in-Mén&ville, 1847 93 5 98
Coleoptera Meloidae Corynasp 1 2 2
Coleoptera Meloidae Hycleus apicipennis (Reiche, 1865) 12 12
Coleoptera Melyridae Melyridae sp2 2 2
Coleoptera Melyridae Melyridae spl 1 1
Coleoptera Nitidulidae Lasiodactylus sp 1 10 11
Coleoptera Nitidulidae Lasioglossum sp2 11 11
Coleoptera Nitidulidae Micraspis striata (Fabricius, 1792) 1 1
Coleoptera Staphylinidae Paederus sp
Coleoptera Staphylinidae Zyras sp
Coleoptera Tenebrionidae Eurychora sp
Coleoptera Tenebrionidae Geophanus pygmae (Steven, 1829) 12 72 84
Coleoptera Tenebrionidae Gonocephallum sp2 6 6
Coleoptera Tenebrionidae Gonocephalum simplex (Fabricius, 1801) 2 71 73
Coleoptera Tenebrionidae Zophosis sulcata 23 526 4 553
Diptera Asilidae Promachus binucleatus Bezzi 1908 1 1
Diptera Bomyliidae Petrorossia sp 1
Diptera Calliphoridae Auchmeromyia sp 2 3
Diptera Calliphoridae Chrysomya sp 2
Diptera Muscidae Dichaetomyia spl 2 10 12
Diptera Muscidae Dichaetomyia sp2 2 8 10
Diptera Muscidae Musca sp 18 1 19
Diptera Muscidae Orthellia spl 1 1
Diptera Muscidae Orthellia sp2 1 1
Diptera Sarcophagidae Sarcophaga sp 3
Diptera Sarcophagidae Sarcophaga spl 1 3
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COLLECTION METHODS

Diptera
Diptera
Diptera
Diptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hemiptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera
Hymenoptera

Sarcophagidae
Stratiomyidae
Stratiomyidae
Tachnidae
Cercopidae
Coreidae
Cydnidae
Pyrrhocoridae
Pyrrhocoridae
Pyrrhocoridae
Apidae
Apidae
Apidae
Chrysidoidae
Eumenidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Formicidae
Halictidae
Halictidae
Halictidae
Halictidae
Halictidae
Halictidae
Halictidae
Halictidae
Halictidae
Halictidae
Halictidae
Megachilidae
Megachilidae
Megachilidae
Megachilidae
Pompilidae
Pompilidae
Pompilidae
Pompilidae

Sarcophaga sp2

Hermatia spl

Hermatia sp2

Compsilura sp2

Poophilus sp

Mirperus jaculus (Thunberg, 1783)
Macroslytus sp

Aderphis thoracia Stehlik 1965
Dsydercus nigrofasciatus St&, 1855
Dysdercus sp

Apis mellifera (Linnaeus, 1758)
Ceratina sp

Macrogalea candida (Smith, 1879)
Chrysis sp

Ancistrocerus sp

Camponotus flavomarginatus (Mayr, 1862)
Camponotus maculatus (Fabricius, 1782)
Camponotus rufoglaucus (Jerdon, 1851)

Camponotus sp4

Camponotus vividus

Crematogaster sjoestedti Mayr, 1907
Crematogaster sp

Crematogaster spl

Crematogaster sp2

Dorylus fimbriatus

Monomorium sp

Odontomachus sp

Pachycondyla annalis (Latreille, 1802)

Pheidole sp
Pheidole sp2

Platythyrea cribrinodis (Gerst&cker, 1859)

Tetramorium sp
Halictus sp
Lasioglossum spl
Lasioglossum sp2
Lasioglossum sp3
Nomia sp
Patellapis sp2
Petallapis spl
Seladonia sp
Seladonia sp2
Seladonia sp3
Seladonia sp4
Megachile sp2
Megachile spl
Megachile sp3
Megachile sp4
Anoplius morosus Smith, 1855
Chlorion sp
Pompilidae sp
Pseudagenia spl

4 1
5
5 1
3
1
1 6
4
4 1
1 1
69 4
1
3 3
243 281 4
94 197
7 2
12
111 185
12
2
2 15
43
36 49
1
48
50 120
33
8 76
252 253
1
21 1
30
4
1
47
3
1
15
6
9
1
4
1
4
1
1
1
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12

17
43
85

48
170
33
84
505
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Hymenoptera Pompilidae Pseudagenia sp2 2 2
Hymenoptera Sphecidae Ammophila sp 4 4
Hymenoptera Sphecidae Liris sp 6 6
Hymenoptera Vespidae Polistes spl 1 1
Hymenoptera Vespidae Polistes sp2 3 3
Lepidoptera Lycaenidae Actizera stellata (Trimen, 1883) 3 3
Lepidoptera Lycaenidae Lycaena sp 2 2
Lepidoptera Nymphalidae Bibylia sp 2 3
Lepidoptera Nymphalidae Byblia ilithyia (Drury, 1773) 1 2
Lepidoptera Nymphalidae Junonia oenone (Linnaeus, 1758) 1 1
Lepidoptera Nymphalidae Charaxes achaemenes C. & R. Felder, 1867 1
Lepidoptera Nymphalidae Charaxes aubyni van Someren & Jackson, 1952 8
Lepidoptera Nymphalidae Charaxes candiope (Godart, 1824) 5
Lepidoptera Nymphalidae Charaxes chapalunga van Someren, 1969 2
Lepidoptera Nymphalidae Neptis sp 1
Lepidoptera Pieridae Colotis danae 1 1
Lepidoptera Pieridae Colotis sp 3 3
Mantodea Mantidae Parasphendale sp 2 1 3
Orthoptera Acrididae Acrididae nymph 6 6
Orthoptera Acrididae Acrotylus sp 1 1
Orthoptera Acrididae Gymnobothrus lineaalba Bol war, 1890 2 5 7
Orthoptera Acrididae Taramassus cunctator sjGstedti (Ramme, 1929) 1 3 4
Orthoptera Gryllidae Gryllulus spl 3 35 38
Orthoptera Gryllidae Gryllulus sp2 9 18 27
Orthoptera Gryllidae Gryllulus sp3 2
Orthoptera Gryllidae Phaeophilacris sp 4 4
Orthoptera Pyrgomorphidae  Atractomorpha acutipennis 2 12 14
Orthoptera Pyrgomorphidae  Catantops spl 1
Orthoptera Pyrgomorphidae  Catantops sp2
Orthoptera Pyrgomorphidae  Pyrgomorphella sp 1 1
Orthoptera Pyrgomorphidae  Taramussus sp 1 1 2
Araneae (Spiders)  Araneae Araneae spp 65 171 15 251
Grand total 4218
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