l@ s Sumer Journal for Pure Science (ISSN: 2790-7031)
< SJPS 2026 (September), Vol. 5, No. 2 (SI), p.p. 105-114

Sumer journal for pure science

Seasonal Abundance and Spatial Distribution of Species Diplotemnus balcanicus

(Pseudoscorpiones: Atemnidae) in Agricultural Habitats of Southern Iraq

Sultan Taher Al-Mousawi!, Azhar Mohammed Al-Khazali2*

12Department of Science, College of Basic Education, University of Sumer, Thi Qar, Irag.
* Email address of the Corresponding Author: sultantaher@hs.uos.edu.iq
* Phone number: 07809636261
Abstract

The seasonal abundance of Diplotemnus balcanicus (Redikorzev, 1928) and its spatial
distribution were investigated in agricultural habitats and locations whithin Province of Dhi
Qar, south of Iraq, during the periods from July 2025 to June 2026. The samples collected
monthly from 12 sites across 4 stations these are (Al-Nasr, Al-Rifai, Qalat Sukkar, and Al-
Shatrah). Four hours was the one sampling time at each station. were collected manually and
litter sieving, then specimens identified according to their morphological features and
published descriptions. During collection, relative humidity and air temperature were
recorded. A total of ninety (90) individuals were found and collected, Monthly and seasonal
variation were clear. The peak monthly abundance was in October with 15 individuals with a
ratio of abundance of (16.67%), followed by September with a ratio of (13, 14.44%) and
November with a ratio of (12, 13.33%). No individuals were found in January (0%), and only
one individual in February. Seasonally, the highest abundance was in autumn with 40
individuals with a ratio of (44.44%), spring was with a ratio of (27, 30.00%), summer ration
was (20, 22.22%), and winter had the lowest ration with (3, 3.33%). Spatially, abundance was
similar across stations: 24 at Al-Nasr station, 23 at both stations of Al-Rifai and Qalat Sukkar,
and 20 at Al-Shatrah station. Study results indicate a strong seasonal peak of D. balcanicus
during autumn and spring seasons, along with a similar presence of D. balcanicus across the
stations. The study offers baseline new quantitative data on this species’ ecology in Iraq and
underscores the importance of multi-year research incorporating microhabitat and lifecycle
different factors.
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1. Introduction

There is a shortage in the Iragi arachnid diversity especially the study of pseudoscorpion
fauna. Till today, two taxonomic records only have been published. In Babylon Province,
middle of Irag, Minniza babylonica was identified and this marked as the first recorded
pseudoscorpion in Irag. [1] described Strobilochelifer grandimanus from Basrah Province,
south of Irag. Later, Strobilochelifer grandimanus recognized as a junior synonym of
Strobilochelifer spinipalpis (Redikorzev, 1918) [2]. In spite of these early and excellent
contributions, there aren’t any comprehensive investigations and surveys or ecological
researches along many past decades. As a result, information about the Iragi pseudoscorpions
diversity, distribution, habitat preferences, and seasonal patterns remains limited.

Recent field surveys in Dhi Qar Governorate revealed Diplotemnus balcanicus
(Redikorzev, 1928) for the first time in Irag. This discovery also marks the initial national
record for both the family Atemnidae and the genus Diplotemnus. While this taxonomic
identification confirms the species' presence and characteristics in Iraq, information about its
distribution, abundance, seasonal activity, and habitat preferences within the country are still
unknown. Therefore, collecting quantitative ecological data is essential to understanding how
this species has established itself and its local distribution within the Iragi pseudoscorpion
fauna.

Pseudoscorpions are tiny, mostly solitary arachnids measuring between 0.5 and 10 mm in
length. Their small size and limited movement abilities hinder their capacity for long-distance
dispersal. Despite this, they have adapted to a wide array of terrestrial habitats around the
globe [3]; [4] . They mainly reside in hidden microhabitats such as soil, leaf litter, crevices
under stones, tree bark, decaying wood, caves, and nests of birds and mammals. Some
species are also found in agricultural areas and environments altered by humans [5]; [6].

The presence and abundance of pseudoscorpions are shaped by environmental and habitat
factors such as temperature, humidity, vegetation, organic material, and microhabitat
features. Leaf litter and tree bark offer stable conditions of temperature and moisture, protect
against drying out, and host diverse communities of small arthropods that serve as prey.
Seasonal variations in these environmental factors can affect their movement, feeding,
reproduction, and how easily they are detected during field surveys [4]; [7]; [8]; [9]-

D. balcanicus is widely scattered, though discontinuous, across parts of Europe, northern
Africa, and Asia. It has been found in various natural and human-related microhabitats such
as caves, under stones and tree bark, bat guano, rodent and bird nests, and residential
buildings [4]; [5] .

These findings of this study suggest significant ecological adaptability of the D.
balcanicus (Redikorzev, 1928); however, detailed data on its seasonal abundance and spatial
distribution are limited, especially in arid and semi-arid environments. Therefore, this study
aimed to assess and investigate the seasonal abundance and distribution of D. balcanicus
within four agricultural locations in Province of Dhi Qar, south of Iraq, and identifying its
main microhabitats. This research shows the first quantitative ecological insights on D.
balcanicus in Irag, which will enhance the understanding of the ecology and distribution of
the Iragi’s relatively unknown pseudoscorpion species.
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2. Materials and Methods
2.1 Study area and sampling design

This study carried out within Dhi Qar Governorate, south of Irag, during July 2025 to
June 2026. Twelve sampling locations were chosen within four main stations located in the
cities of (Al-Nasr, Al-Rifai, Qalat Sukkar, and Al-Shatrah) ( see Figure 1) with three sites per
station representing key agricultural habitats found in the northern and central parts of the
province. Dhi Qar governorates located within the Mesopotamian alluvial plain with a
climate of an arid desert, summer is very hot (reach nearly 50°C) and dry. Winter is milder
and precipitation remains low and irregular. The soil in northern Dhi Qar is mainly consists
of recent alluvial sediment types with sandy clay and loamy textures with varying characters
such as organic matter content, calcium carbonate content, bulk density values, and hydraulic
conductivity [10], [11].

The selected stations included agricultural and rural habitats along Al-Gharraf River and
its irrigation system. Al-Nasr and Al-Rifai stations featured date-palm groves, fruit orchards,
and dense vegetation. In contrast, Qalat Sukkar covered date-palm groves, seasonal crops,
vegetables, and fields of wheat and barley. Al-Shatrah Station was mostly made up of large
agricultural fields, date-palm groves, fruit trees, and irrigation channels. Sampling took place
once a month at each station during the study, with efforts standardized to four person-hours
per station each time.
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Figure 1. The study area. (A) Location of Dhi Qar Province, south of Iraq within Irag. (B) Map of Dhi Qar
Province.
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2.2 Sample collection method and preservation

Specimens were collected manually by searches and litter sieving. Manual searches
included surface soil, decaying organic matter, inspecting leaf litter, beneath tree bark, and
the bases of date-palm fronds. Loose bark parts and detached palm-frond bases were shaken
over a white cloth sheet, and visible samples were carefully transferred with a fine brush or
forceps. Leaf litter, decomposing material, and surface soil, were sieved by shaking over a
white cloth sheet, then examined, pseudoscorpions collected using a fine brush. Additional
samples were processed with Berlese—Tullgren funnels, where heat and light push small
arthropods downward toward ethanol-filled containers. Each container was labeled with
sampling information, including sampling location, station name, collection date, habitat
type, microhabitat, and collection method. Specimens were stored in a dry, cool environment
for laboratory analysis and identification.

2.3 ldentification and Environmental Variables

Specimens were examined under a Ma Ant X60 stereomicroscope. Identification relied on
external diagnostic and morphological features such as carapace shape, body colour, and size,
number of eyes and placement, pedipalp structure and proportions, cheliceral shape,
abdominal tergites, galea form, , structure of leg, and the number and arrangement of
trichobothria on the chelal fingers (both movable and fixed). Identification as Diplotemnus
balcanicus  (Redikorzev, 1928) was confirmed by comparing these diagnostic and
morphological features with the previous published descriptions, illustrations, redescriptions,
and diagnostic data, especially those from [12], [13].

At each station, a portable digital thermo-hygrometer was used to measure the relative
humidity and air temperature simultaneously. For each sampling event, three readings of each
environmental variable were taken then the average was used to represent the conditions at
that time.

2.4 Statistical analysis

Monthly, seasonal, and spatial changes in D. balcanicus abundance were summarized by
using the specimen counts and percentages. Relative abundance was computed usinf the
following eq.RA (%) = ni/ N x 100, where (ni) is the individuals number in a given season ,
month, or station, and (N) is the total number of the collected specimens. Monthly data were
grouped into the four seasons, summer (June, July, August), autumn (September, October,
November), winter (December, January, February), and spring (March, April, May).
Spearman’s correlation investigated the relationships between the abundance and the
environmental factors (temperature and relative humidity). Correlations were based on the
total monthly abundance and the mean environmental values in four stations, with separate
analyses for each station. Significance was tested at p<0.05.

3. Results

3.1 Abundance Seasonal variations
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A total of 90 D. balcanicus individuals were collected from all stations during July 2025
to June 2026. Monthly abundance fluctuated clearly, with no individual’s presence in January
and the abundance’s peak of 15 individuals in October. 7 individuals (7.78%) were recorded
in July: 2 from Al-Nasr, 2 from Al-Rifai, 2 from Qalat Sukkar, and only 1 from Al-Shatrah
station. The count decreased to five (5.56%) in August, as 2 from Al-Rifai and only one from
each of the other stations. Abundance then rises in autumn, reaching 13 individuals (14.44%)
in September and the abundance peak of 15 individuals (16.67%) in October. In November,
numbers slightly dropped to 12 (13.33%), with 5 from Al-Nasr, 3 from Qalat Sukkar, and 2
individuals from each of Al-Rifai and Al-Shatrah stations (Table 1; Figure 2).

During winter, a significant decrease in abundance was observed. In December, only 2
individuals (2.22%) were found, only 1 specimen from Al-Rifai and 1 from Qalat Sukkar
stations while no individuals were recorded from Al-Nasr or Al-Shatrah stations. In January,
D. balcanicus was disappeared across all four sampling stations. In February, only 1
individual (1.11%) was noted from Al-Shatrah station. Abundance rose again in spring, with
seven individuals (7.78%) in March, 11 (12.22%) in April, and nine (10.00%) in May, with
April showing the highest spring count. In June, eight individuals (8.89%) were recorded,
two from each station. Overall, autumn had the highest abundance, with 40 individuals
(44.44%), followed by spring with 27 (30.00%), summer with 20 (22.22%), and winter with
only three (3.33%).

The seasonal abundance of D. balcanicus varied across the four stations. At Al-Nasr, 13
individuals were observed in autumn, six in spring, five in summer, and none in winter. Al-
Rifai recorded eight individuals in both autumn and spring, six in summer, and one in winter.
At Qalat Sukkar, the counts were ten in autumn, seven in spring, five in summer, and one in
winter. Al-Shatrah had nine in autumn, six in spring, four in summer, and one in winter.
Autumn was the peak season at Al-Nasr, Qalat Sukkar, and Al-Shatrah, while Al-Rifai saw
equal numbers in autumn and spring. Overall, D. balcanicus was most commonly found
during autumn and spring, present at all stations in summer, and occasionally recorded in
winter.

3.2 Variation in abundance across sampling stations

The number of Diplotemnus balcanicus across the four sampling sites showed slight
variation. Al-Nasr Station hosted the most, with 24 individuals, accounting for 26.67% of the
total. Both Al-Rifai and Qalat Sukkar had 23 individuals each, representing 25.56%, while
Al-Shatrah had only 20 individuals, making up 22.22%. The difference between the highest
and lowest counts was just four individuals. The species was found at all four locations,
suggesting a fairly even distribution across the agricultural habitats studied.

At Al-Nasr, monthly abundance varied from zero individuals in December, January, and
February to a peak of five in November. The counts included four individuals in both
September and October, three in April, two in July, May, and June, and one in August and
March. At Al-Rifai, the highest numbers appeared in September, October, April, and May,
with three individuals each. Two individuals were noted in July, August, November, March,
and June, while only one was found in December. No individuals were recorded in January or
February. Qalat Sukkar reached its peak in October with four individuals, followed by three
in September, November, and April. In July, March, May, and June, two were recorded, with
one in August and December, and none in January or February.
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Al-Shatrah station recorded the lowest overall abundance ratio among the studied
stations. 4 individuals was its peak monthly count in October, with 3 individuals in
September. Counts of 2 were recorded in November, March, April, May, and June, while
only 1 individual was found in July, August, and February. No individuals were observed in
both December and January. The species was present at all four study stations during the
period from July to November and again from March to June period. During December, the
species was found at Al-Rifai and Qalat Sukkar, and in February, only found at Al-Shatrah
station. These findings indicate that D. balcanicus was not confined to a single location but
was present across all the four studied agricultural stations.

3.3 Relationship between abundance and environmental factors

Throughout the study duration, relative humidity and air temperature showed notable and
clear fluctuations. Station temperatures ranged from 16.2°C in January to 44.8°C in July,
while relative humidity varied between 8% in July and 52% in November. Averaged across
four stations, July had the highest mean temperature at 44.38°C with seven individuals
collected, whereas January recorded the lowest at 16.75°C with no observations. Mean
relative humidity ranged from 9.00% in July to 46.75% in January.

The highest abundance occurred in October with 15 individuals at an average
temperature of 33.55°C and humidity of 13.50%. September followed with 13 individuals at
34.70°C and 21.25% humidity, and November had 12 individuals at 26.63°C and 41.00%
humidity. In December, only two individuals were found at 18.75°C and 41.00% humidity;
January had none at 16.75°C and 46.75%; and February saw one individual at 30.20°C and
17.25% humidity. In spring, numbers increased from seven in March to 11 in April before
decreasing to nine in May. Spearman’s correlation indicated a weak positive relationship
between monthly abundance and mean air temperature, but this was not statistically
significant (see figures). A weak, non-significant negative relationship was observed between
abundance and relative humidity. Station-level analyses showed similar trends: positive but
non-significant correlations with temperature, and negative but non-significant ones with
humidity. Overall, the fluctuations in abundance over time did not show a straightforward
correlation with temperature or humidity alone. These temporal variations in abundance
cannot be simply explained by monotonic relationships with either environmental factor.

Table 1- Monthly And relative abundance of Diplotemnus balcanicus across four sampling stations along with
their environmental Factors .

Mean

Month A Al-Rifai Qalat AF Total, n (%) temperature Mean _relative
Nasr Sukkar  Shatrah 0) humidity (%)

July 2 2 2 1 7(7.78) 44.38 9.00

August 1 2 1 1 5 (5.56) 36.03 14.50
September 4 3 3 3 13 (14.44) 34.70 21.25

October 4 3 4 4 15 (16.67) 33.55 13.50
November 5 2 3 2 12 (13.33) 26.63 41.00
December 0 1 1 0 2 (2.22) 18.75 41.00
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January 0 0 0 0 0 (0.00) 16.75 46.75
February 0 0 0 1 1(1.11) 30.20 17.25
March 1 2 2 2 7(7.78) 27.68 39.25
April 3 3 3 2 11(12.22) 2775 39.75
May 2 3 2 2 9 (10.00) 37.05 26.25
June 2 2 2 2 8 (8.89) 39.48 10.50
Total 24 23 23 20 90 (100.00) — —

mmm Abundance =@==[Vlean temperature (°C) ==fr=Vlean relative humidity (%)

Figure -2 Monthly variation in the abundance of Diplotemnus balcanicus across four sampling stations in Dhi
Qar Province, southern lIraq, from July 2025 to June 2026, in relation to mean air temperature and relative
humidity.

4. Discussion

This study identified a distinct seasonal pattern in the collection of D. balcanicus in Dhi
Qar Province, with the highest numbers in autumn (44.44%) and spring (30.00%), and only
3.33% in winter. The autumn and spring peaks align with the bimodal activity pattern
observed in Pselaphochernes scorpioides, which is most active during these seasons [14].

This suggests that D. balcanicus may also exhibit increased surface activity or
microhabitat movement during these times. However, because we did not examine the life
stages or reproductive status of the specimens, we cannot confirm whether these peaks
correlate with reproduction or developmental stages. The near absence in winter contrasts
with year-round activity reported for some temperate pseudoscorpions [14]; [15], indicating
that activity patterns vary by species, region, climate, and habitat. Unlike other tropical
studies, such as [16], who found higher abundance in rainy seasons but differing responses
between two locations, and [17], who observed no seasonal change, the present findings
likely reflect species- and region-specific behaviors rather than universal patterns.
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The seasonal abundance pattern does not show a direct or strict correlation with air
temperature and relative humidity alone.The highest abundance was observed in October,
with an average temperature of 33.55 °C and humidity at 13.50%. November also showed
high counts despite being more humid and cooler. In contrast, only 1 individual appeared in
February, despite an average temperature of 30.20 °C. These findings imply that abundance
is not directly influenced by temperature or humidity. Previous studies also showed that
pseudoscorpion responses to environmental factors different among species, locations and
habitats [16]; [17]; [18]. Note that this study recorded the ambient local conditions during
collection time, not microclimates within litter, soil, or under bark. Needed further research
measuring substrate temperature, soil moisture and litter, as well as prey availability to clarify
the environmental factors influencing seasonal patterns and distribution.

The monthly data underscore that abundance cannot be explained by temperature or
humidity alone. For example, October included 15 individuals under invironmental
conditions of 33.55 ° C and 13. 13.50% humidity, and November had a similar or higher
number despite lower temperature and increased humidity. Conversely, only 1 individual was
appeared in February despite a mean temperature of 30. 20 ° C, similar to months with higher
abundance. [16] noted that pseudoscorpion species respond differently to environmental
condition gradients, likely due to their specific biological and ecological needs. [17] showed
that pseudoscorpion assemblages vary across habitats such as soil, tree trunks, termite nests,
and canopies, highlighting habitat position as a key factor over general climate condition. The
observed seasonal variation might involve additional factors like substrate moisture, prey
abundance, microhabitat availability, or life cycle stages; exploring these factors requires
targeted testing, which cannot be confirmed solely from the current information.

Spatial variation among sampling stations was low. Al-Nasr station yielded 24 individuals
(26.67%), Al-Rifai and Qalat Sukkar stations yielded 23 individuals (25.56%) each, and Al-
Shatrah station had 20 individuals with a ratio of (22.22%). Only 4 individuals separated the
highest and lowest station totals despite the same monthly sampling effort. This moderate
similarity disagreed with [19], who reported pseudoscorpions being more abundant in older,
unmanaged field margins with more litter than in recently cleared or frequently mown areas.
It also differs from [12], who found higher numbers of Neochelanops michaelseni in the
forests Nothofagus compared to open peatlands grasslands and. These differences likely stem
from habitat distinctions: previous studies compared structurally different or differently
managed habitats, whereas the four stations here were all primarily agricultural lands, date-
palm groves, orchards, or irrigation channels. The similar totals across stations suggest that
none offered a significant advantage based on the measured variables, though data on
vegetation, litter depth, and substrate would help verify this [8]; [19].

The presence of D. balcanicus at all 4 sites during most months aligns with its wide
geographical and ecological distribution. [12] identified and study the species in Asia,
southern Europe, and northern Africa, clarifying its taxonomy by synonymizing several taxa,
including D. insolitus and D. vachoni, with D. balcanicus. [13] summarized records from
various habitats, like bat guano, nests, caves, beneath stones and bark, and buildings.
Compared with isolated or small samples from parts of its range, the collection of 90
individuals over a year indicates the species is not simply an accidental occurrence in Dhi
Qar but likely has established populations within the agricultural areas. However, since
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microhabitat data were not quantified, researchers cannot determine which habitat
components support its persistence [12]; [13].
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