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Comparative data
on the Coleoptera diversity
in the Susurluk Basin, Tiirkiye

Abstract. This study investigates the Coleoptera fauna of two
contrasting areas within the Susurluk Basin, Balikesir Province,
Turkey, using bait-pitfall and window-pitfall traps in oak-
dominated forests. A total of 104 species from eight families were
recorded, of which 52 were identified as saproxylic. Window-
pitfall traps in the Susurluk district yielded a significantly higher
species richness (83 species) than in the Balya district. At the same
time, diversity indices (Shannon H=4.092, Simpson 1-D=0.9736)
confirmed greater ecological complexity in the western region.
Three TUCN-listed species documented,
including one Endangered and two Vulnerable taxa. These
findings highlight the importance of forest leaf-litter Coleoptera as

threatened were

bioindicators of ecosystem health and emphasize the need for
targeted conservation strategies in the biodiversity-rich habitats of
the Susurluk Basin.
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Coleoptera represent one of the most diverse insect orders
globally, playing cycling,

decomposition, pollination, sensitive

crucial roles in nutrient

and serving as
bioindicators of environmental quality (Carpaneto et al. 2015,
Edelmann et al. 2022). Saproxylic beetles, which depend on
dead or decaying wood at some stage of their life cycle, are
particularly valuable for assessing forest ecosystem health
and biodiversity (Nieto & Alexander 2010, Calix et al. 2018).
In Tiirkiye, more than 11,900 Coleoptera species have been
recorded (Tezcan 2020), yet distribution data remain
insufficient for many Mediterranean regions, including
important watersheds like the Susurluk Basin.

The Susurluk Basin, covering approximately 3.11% of
Ttirkiye's land area (2,434,909 ha), faces increasing pressures
from urbanization, industrial development, and climate
change (SYGM 2018). While several studies have documented
beetle diversity in specific localities within the basin (Platia et
al. 2018, Varl: et al. 2020, 2021, Stirgiit & Varli 2023, Tiiven &
Varl1 2024, Tiiven et al. 2025), comparative assessments across
different areas are lacking. This study examines Coleoptera
diversity in oak forests of two districts —Balya (eastern) and
(western) —using trapping
methods to capture both flying and ground-dwelling species.
By comparing trap efficiency and diversity patterns, we aim
to provide baseline data for conservation planning and
contribute to understanding beetle distribution in this
ecologically significant basin.

Field sampling was conducted during May-October

Susurluk complementary

2019-2020 in Quercus cerris forests at four locations: two in
Balya district (Camavsar and Kocaavsar) and two in Susurluk
district (Ekinlik and Karapiircek), all within Balikesir
Province (Table 1). Window traps consisted of 30x60 cm
transparent plastic sheets with collection trays beneath,
positioned 1.5-2.5 m above ground near tree trunks or
hollows. Bait traps containing a wine-sugar-vinegar mixture
(900 ml water, 100 ml wine, 25 g sugar, 25 ml vinegar) were
hung 1-1.5 m high on main branches. Ground pitfall traps
were set flush with the soil level. Window and pitball traps
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used ethylene glycol-water (1:1) as a preservative and were
sampled at three-week intervals. Ten traps of each type were
deployed per district, spaced at least 60 m apart. Specimens
were identified using reference collections at Balikesir
University Zoological Museum, with taxonomic verification
by specialists Nicklas Jansson and Stanislav Snill. Alpha
diversity metrics, including Shannon (H), Simpson (1- D),
evenness, Margalef, Chao-1, and ACE indices, were
calculated using PAST 5.0.1 software (Hammer et al. 2001).

Table 1. The information belonging to study fields.

Trap No  Localty Altitude  Coordinates

1B-P 449 m 39°41'40.00"N 27°24'35.00"E
2B-P 459 m 39°41'39.00"N 27°24'37.00"E
3B-P 457 m 39°41'43.00"N 27°24'39.00"E
4B-P 446 m 39°41'50.00"N 27°24'45.00"E
5B-P Balya- 446 m 39°41'47.00"N 27°24'51.00"E
6 B-P Camavsar 457 39°41'58 54"N 27°24'58.31"'E
7B-P 446 m 39°42'00.00"N 27°25'02.00"E
8 B-P 414 m 39°42'05.03"N 27°25'00.44"E
9B-P 448 m 39°42'03.00"N 27°25'06.00"E
10 B-P 415m 39°42'08.00"N 27°25'05.00"E
11 W-P 234 m 39°40'47 44"N 27°35'43.57"E
12 W-P 255 m 39°40'46.15"N 27°35'36.91"'E
13 W-P 310 m 39°40'49.28"N 27°35'25.79"E
14 W-P 313 m 39°41'00.48"N 27°35'38.71'E
15W-P Balya- 330 m 39°40'57.84"N 27°35'33.49"E
16 W-P  Kocaavsar  341m 39°41'04.82"N 27°35'41.82"E
17 W-P 370 m 39°41'13.28"N 27°35'46.25"E
18 W-P 329 m 39°41'09.64"N 27°35'50.07"E
19 W-P 268 m 39°41'08.40"N 27°35'56.89"E
20 W-P 212m 39°40'50.70"N 27°35'51.98"E
1B-P 133 m 39°53'50.95"N 28°11'29.75"E
2B-P 157 m 39°53'44.37"N 28°11'33.90'E
3B-P 214 m 39°54'18.50"N 28°11'37.46"E
4B-P 286 m 39°54'16.58"N 28°11'52.61"'E
5B-P Susurluk- 328 m 39°54'10.10"N 28°12'02.43"E
6 B-P Ekinlik 347 m 39°54'03.59"N 28°12'05.30"E
7B-P 267 m 39°54'02.74"N 28°11'46.11"E
8 B-P 329 m 39°53'49.35"N 28°11'57.82"E
9B-P 365 m 39°53'52.29"N 28°12'07.67"E
10 B-P 386 m 39°53'56.27"N 28°12'18.80"E
11 W-P 350 m 39°56'56.35"N 28°14'44.53"E
12 W-P 391 m 39°57'00.79"N 28°14'58.91"E
13 W-P 242 m 39°57'23.82"N 28°14'47.22"E
14 W-P 253 m 39°57'15.16"N 28°14'41.65"E
15W-P  Susurluk- 307 m 39°57'17.36"N 28°14'57.28'E
16 W-P  Karapiircek 361 m 39°57'13.04"N 28°15'09.88"E
17 W-P 336 m 39°57'22.48"N 28°15'16.93"E
18 W-P 453 m 39°56'53.62"N 28°15'13.99"E
19 W-P 467 m 39°57'02.79"N 28°15'23.19'E
20 W-P 484 m 39°57'08.58"N 28°15'30.47"E

A total of 104 species from eight families were recorded
across both districts: Elateridae (21 species, 20.19%),
Cerambycidae (20 species, 19.23%), Scarabaeidae (19 species,
18.27%), Tenebrionidae (13 species, 12.50%), Carabidae (12
11.54%), species, 7.69%),
Staphylinidae (7 species, 6.73%), and Lucanidae (4 species,
3.85%). Fifty-two species (50%) were classified as saproxylic.
Five species represent new records for Balikesir Province:

species, Curculionidae (8

Platycerus caraboides (Linnaeus, 1758), Podeonius acuticornis
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(Germar, 1824), Mycetochara quadrimaculata (Latreille, 1804),
Muycetochara maura Fabricius, 1792, and Melanotus crassicollis
(Erichson, 1841). According to IUCN Red List criteria (IUCN
2025-2), 40 species are listed, including P. acuticornis
(Endangered), and Ischnodes sanguinicollis (Panzer, 1793) and
Protaetia mirifica (Mulsant, 1842) (both Vulnerable).

Species richness varied substantially between locations
and trap types. Window-pitfall traps in Susurluk captured 83
species (310 individuals), whereas Balya window-pitfall traps
yielded 60 species (185 individuals). Bait-pitfall traps showed
lower richness: 66 species (290 individuals) in Susurluk
versus 39 species (376 individuals) in Balya. The Susurluk
window-pitfall site exhibited the highest diversity indices:
Shannon H=4.092, Simpson 1-D=0.9736, and Brillouin=3.593.
In contrast, Balya bait-pitfall showed the lowest diversity
(H=3.362, 1-D=0.9555). Estimated richness indices (Chao-1,
ACE) were consistently higher in the Susurluk window-pitfall
(1024 and 103.2, respectively), suggesting greater potential
species discovery with increased sampling effort. Dominance
values were lowest in the Susurluk window-pitfall
(D=0.02637), indicating a more balanced community
Evenness was highest in Balya bait-pitfall
(eMH/S=0.74), reflecting fewer rare species despite lower
overall diversity (Table 2).

structure.

Table 2. Alpha diversity parameter values were calculated for
species belonging to eight families detected in the selected
habitats in the Balya and Susurluk districts, where bait-pitfall
and window-pitfall trap sampling methods were used.

BALYA SUSURLUK

Parameter Bait- Window- Bait- Window-

Pitfall Pitfall Pitfall Pitfall
Taxa_S 39 60 66 83
Individuals 376 185 290 310
Dominance_D 0.04447 0.03566 0.05131 0.02637
Simpson Index[D] 0.9555 0.9643 0.9487 0.9736
Shannon-Wiener[H] 3.362 3.789 3.588 4.092
Evenness_e"H/S 0.74 0.7366 0.5479 0.7212
Brillouin 3.127 3.218 3.17 3.593
Menhinick 2.011 4411 3.876 4.714
Margalef 6.409 11.3 11.46 14.29
Equitability_J 0.904 0.8864 0.8296 0.8961
Fisher_alpha 10.94 30.83 26.68 37.13
Berger-Parker 0.09309 0.1135 0.1241 0.0871
Chao-1 39.2 94.18 89.13 102.4
iChao-1 39.62 107.9 98.31 109.4
ACE 39.67 96.31 92.46 103.2
Squares 39.19 93.7 103.7 105

The marked difference in species richness between
Susurluk and Balya districts likely reflects distinct habitat
characteristics anthropogenic pressure gradients.
Susurluk's higher diversity aligns with findings from other
Mediterranean oak forests, where structural heterogeneity
and dead wood availability strongly influence saproxylic
beetle communities (Carpaneto et al. 2015, Garcia et al. 2018).
Edelmann et al. (2022) demonstrated that forest management
practices that affect tree species composition and canopy
cover significantly influence saproxylic beetle assemblages in
European forests. Similarly, our results suggest that the

and
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Susurluk area may retain more old-growth features or
experience less intensive land use compared to Balya.

Numerous studies have demonstrated that window traps
are considerably more effective than pitfall traps for sampling
saproxylic beetles (@kland 1996, Hyvérinen et al. 2006,
Quinto et al. 2013). In the present study, the effect of trap type
was pronounced, with window traps capturing more species
than pitfall traps (Table 2). These findings suggest that a
substantial proportion of the saproxylic fauna consists of
flight-active species and are consistent with previous
research. Peuhu et al. (2019) reported that, on a per-trap basis,
window traps captured approximately 70% more saproxylic
species than pitfall traps. In contrast, Ranius & Jansson (2002)
found that window traps yielded the highest overall species
richness. However, they also emphasized that pitfall traps
were more effective in capturing species associated with tree
hollows, highlighting the advantage of combining both
trapping methods. Similarly, Hyvérinen et al. (2006)
demonstrated that trunk window traps and flight window
traps exhibited sampling efficiencies 4.15- and 3.30-fold
higher, respectively, than pitfall traps. Furthermore, Jkland
(1996) reported substantially higher numbers of individuals
and species in window and trunk-window traps compared
with the extraction cylinder. Overall, the results of the present
study are in strong agreement with previous findings,
confirming the higher effectiveness of window traps in
revealing saproxylic beetle diversity.

The detection of three threatened species (IUCN 2025-2),
particularly the Endangered P. acuticornis, underscores the
conservation value of oak forests in the Susurluk Basin. Nieto
& Alexander (2010) identified dead wood availability as the
primary limiting factor for European saproxylic beetle
populations. The relatively high proportion of saproxylic
species (50%) in our study indicates that both districts retain
critical microhabitats, though Susurluk appears to support
more assemblages.
Mediterranean saproxylic beetles (Garcia et al. 2018, Calix et
al. 2018) have highlighted Tiirkiye as a data-deficient region
requiring urgent survey efforts.

The low diversity in Balya, coupled with high individual
counts but few species in bait traps, suggests environmental
stress or habitat simplification — possibly linked to historical
forest use or ongoing degradation. Conversely, Susurluk's
balanced species distribution and high estimated richness
(Chao-1=102.4) indicate a more intact ecosystem capable of
supporting specialized taxa. Future research should examine
seasonal dynamics, microhabitat variables (e.g., dead wood
volume, canopy openness), and land-use history to elucidate
mechanisms underlying these diversity patterns. Given the
Susurluk Basin's ecological and economic importance,
establishing  long-term  monitoring  programs
implementing habitat restoration in degraded areas like Balya
would enhance regional biodiversity conservation.

diverse Recent assessments of

and
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