BIOLOGIJA. 2015. Vol. 61. No. 3-4. P. 167-172
© Lietuvos moksly akademija, 2015

A study on determining of macroinvertebrate
biodiversity in water wells with stygobiont

species findings

Pinar Ozkahya',
Belgin Camur-Elipek®*

! Faculty of Fisheries and Aquatic Sciences,
Mugla Sitki Kocman University,
Mugla, Turkey

? Department of Biology,
Trakya University, Edirne, Turkey

Although the groundwater ecosystems are diversely populated
habitats, it is believed that a lot of species wait for description in
these special environments. But, increasing pollution in the world
also affects groundwater ecosystems. Macroinvertebrates living as
a subterranaean form in groundwaters play an important role in
the purification of these habitats and provide usable water qual-
ity and they can be extinct before their description. Water wells
which are man-made holes to get water from underground are
very important environment for a lot of living things. They are
made by the digging or drilling of groundwater in underground
aquifers and sometimes stygobiont species occurs and can live in
these habitats. The wells can create proper environments for liv-
ing things. In this study, we investigated macroinvertebrate fauna
of the wells which are used for drinking/using in a province at
Turkish Thrace. For this aim, a total of 80 water wells were sam-
pled during the years 2009-2010. Thus, it was aimed to determine
the biodiversity on the macroinvertebrate fauna of these special
habitats. As a result, macroinvertebrates belonging to Annelida
(Oligochaeta, Hirudinae), Arthropoda (Isopoda, Amphipoda,
Diptera), and Mollusca (Gastropoda, Bivalvia) were reported as
the first records in the wells of the studied area. Also, an eyeless
stygobiont Amphipod species, Niphargus valachicus, was also
found at two different water wells.
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INTRODUCTION

the water body, sampling difficulties, etc. But,
it was believed that great populations belong-

It is very difficult to investigate the groundwa-
ter environments for macroinvertebrate fauna
because of a lot of reasons, such as reach to
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ing to subterranean fauna which are diversely
populated wait for description in these special
habitats (Hancock, Boulton, 2008; Dole-Olivi-
er et al., 2009; Gibert et al., 2009; Stoch, Galassi,
2010; Stein et al., 2012). Therefore, water wells
which are man-made holes to get water from
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underground can serve to habit some sub-
terranean fauna. Some specimens which are
known as stygobiont can occur and live in these
environments.

Although there are a lot of studies which
were performed on determining the physico-
chemical or biological features of water wells,
it is seen that a lot of them on biological situ-
ation are related with microbiota of the well
water (McFeters et al., 1974; Higsmith et al,,
1977; Hasde et al., 2002). The data on mac-
roinvertebrates which are living in water wells
are very rare (Pesce et al., 1978; Sket, 1990).
But, this special habitat may provide very pro-
tective areas for macroinvertebrates, especially
for stygobiont species. Therefore, it can present
very important results on subterranean fauna.

Until now, there is no study on aquatic
macroinvertebrates living in water wells of
Turkish Thrace. The macroinvertebrate in
these special areas has been generally ignored
by Turkish researchers up to now. In this
study, we examined macroinvertebrate fauna
of water wells in the Edirne Province which is
located in the European part of Turkey (Turk-
ish Thrace). Especially, it was aimed to find
subterranean forms adapted to these special
areas to contribute to the subterranean fauna.
Thus, it has been aimed to be a preliminary re-
search which will be performed in Turkey on
macroinvertebrate fauna in water wells and to
obtain geographical distribution by subterra-
nean ways in the world.

MATERIALS AND METHODS

This study was performed at a total of 80 dif-
ferent water wells (dug well) in the Edirne
Province (with 9 different districts) at Turk-
ish Thrace. We sampled a total of 12 wells in
the Edirne city center, 11 wells in the Lalapasa
district, 4 wells in the Suloglu district, 1 well
in the Havsa district, 23 wells in the Uzun-
kopru district, 9 wells in the Meric district, 5
wells in the Ipsala district, 5 wells in the Kesan
district, and 10 wells in the Enez district be-
tween the dates from April 2009 to May 2010.
The specimens were collected by using an Ek-

man grab (15 x 15 cm) and simple plankton
net (mesh size 400 um). Remaining material
was put into 250 cc plastic bottles including
70% ethanol for preserving and was sorted and
identificated in the laboratory under a binoc-
ular stereomicroscope. Also, some physico-
chemical features of the wells were measured
to determine the environmental conditions of
the stygobiont organisms living in the sam-
pled waters.

RESULTS AND DISCUSSION

Although a total of 80 water wells were sam-
pled, the organisms belonging to macroinver-
tebrates were found at 25 of them only. A total
of 158 individuals belonging to Annelida (Oli-
gochaeta, Hirudinae), Arthropoda (Isopoda,
Amphipoda, Diptera), Mollusca (Gastropoda,
Bivalvia) were determined from the sampling
wells. The list and numbers of the macroinver-
tebrates which have been provided from these
localities are presented in the Table. While
only one taxon was found in a lot of sampled
wells, different taxa belonging to Oligochaeta
(one specimen), Isopoda (5 specimens), Am-
phipoda (3 specimens), and Diptera (12 speci-
mens) were determined at station 43.

Up to now, the studies which were per-
formed on water wells are especially related
with public health. In those studies, the phys-
icochemical properties, microbiological con-
tents, bacteriological situations, and/or heavy
metal concentrations of water wells were deter-
mined (McFeters etal., 1974; Hasde etal., 2002;
Gormly, Spalding, 1979; Lagakos et al., 1986;
Chen et al., 1988; Benes et al., 1989; Chen and
Wang, 1990; Lawson et al., 1991; Kross et al,,
1993; Kurttio et al., 1999; Kaplan et al., 1999;
Katkat, 2000; Knobeloch et al., 2000; Alacon-
Herrera, Martin-Domingues, 2001; Yilmaz,
Ekici, 2004; Dursun et al., 2005; Durmaz et al.,
2007; Agaoglu et al., 2007; Alemdar et al,
2009; Temamogullar et al., 2010). Especially
determining the level of fluoride, nitrite, ni-
trate, arsenic, and other heavy metal concen-
tration of water wells is a very common issue
for the studies on these topics.
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Table. The findings on macroinvertebrates in the sampled wells with a number of organisms

Taxa

Location number (number of organisms)

Filum: Annelida

Oligochaeta

Lumbricillus sp.

1 (72 specimens), 61 (1 specimen)

Nais elinguis

43 (1 specimen)

Hirudinae

46 (2 specimens)

Filum: Arthropoda

Isopoda

Asellus aquaticus

11 (1 specimen), 23 (1 specimen), 27 (1 specimen),
32 (1 specimen), 43 (6 specimens), 54 (1 specimen),
67 (1 specimen)

Amphipoda
Niphargus valachicus 43 (3 specimens), 72 (1 specimen)
Diptera
Culiciidae 12 (1 specimen), 27 (1 specimen), 29. (2 specimens),
31 (2 specimens), 43 (4 specimens)
Chironomidae

Chironomus anthracinus

18 (3 specimens), 21 (1 specimen), 36 (1 specimen)

Chironomus thummi

36 (2 specimens)

Ceratopoganidae

43 (8 specimens)

Filum: Mollusca

Gastropoda
Hydrobiidae 3 (2 specimens), 19 (1 specimen)
3 (4 specimens), 4 (1 specimen), 5 (5 specimens), 8 (8 specimens),
Planorbiidae 12 (2 specimens), 18 (2 specimens), 19 (1 specimen), 20 (1 specimen),
21 (10 specimens), 26 (1 specimen), 61 (1 specimen), 67 (1 specimen)
Bivalvia 7 (1 specimen)

The studies on macroinvertebrates of these
special areas were very rare. But, it was be-
lieved that invertebrates in groundwater habi-
tats play an important role in the purification
and can provide usable water quality (Hum-
phreys, 2006; Murray et al., 2006). In a study
concerned with aquatic macroinvertebrates in
water wells, unpigmented specimens belong-
ing to Isopoda were recorded (Sket, 1990).
In this mentioned study which has been per-
formed at Cyprus, it was also reported that
Amphipoda (Bogidiella cypria) and some spe-
cies belong to Turbellaria, Copepoda, Gas-
tropoda, and Oligochaeta (Sket, 1990). In
another study on underground water sourc-
es including some water wells in Greece by
Pesce et al. (1978), the specimens belonging to
Copepoda, Amphipoda, Syncaridea, and Isop-

oda were reported. In this mentioned study,
it was recorded that an Amphipod species,
Niphargus orcinus, was recorded in a freshwa-
ter well (Pesce, 1978).

In our study, a total of four eyeless Am-
phipod specimens belonging to the species
Niphargus valachicus were found at two water
wells which have 7 and 11 m depth. The am-
phipods belonging to the Niphargidae fam-
ily are known including the specimens that
have adapted to subterranean conditions. This
stygobiontic invertebrate is known as per-
fectly adapted to groundwater habitats, has
translucent, blind, exhibit enhanced tactile
sense organs and lacks circadian periodic-
ity (Stein et al., 2012). Until now, a total of
9 species belonging to the genus Niphargus
from Turkey has been reported (Akbulut et
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al., 2001; Fiser et al., 2009; Karaman, 2012).
In the past, only one species from this stygo-
biont family, N. valachicus, was reported from
Turkish Thrace at three different localities
which are located at Kirklareli and Istanbul
(Fiser et al., 2009). Therefore, these findings
on N. valachicus in our study are the first re-
ports for the studied area (Edirne province and
the sampled wells). In the sampling localities
where N. valachicus was observed, salinity was
measured as 0.13 and 0.09 %o, dissolved oxygen
was measured as 1.8 and 3.8 mg/L, total hard-
ness was found at soft and medium hard quality
at the wells. In station 43, other benthic organ-
isms with N. valachicus, the species Nais elin-
guis from Oligochaeta, Asellus aquaticus from
Isopoda, Culicidae and Ceratopogonidae from
Diptera were also observed. But, there was no
benthic macroinvertebrate in station 72 except
the stygobiont Amphipod N. valachicus.

Also, the species Nais elinguis which is
known as a very cosmopolite form in aquatic
ecosystems (from freshwater sources to brack-
ish water bodies) was determined at only
one station in this study (Table). The species
Lumbricillus which is another species from
Oligochaeta was found at two water wells.
Although it is known that Isopoda includes
the species adapted to special underground
conditions, there is no finding on subterrane-
an isopods in this study. But, we have recorded
a very common species in freshwater ecosys-
tems, Asellus aquaticus, from 7 different local-
ities in this study. The adults of species belong-
ing to order Diptera can fly and they can find
different suitable habitats for egging. There-
fore, it is not surprise to find the larval-pupal
stage of them in water wells. We have found
the specimens belonging to the families Cera-
topogonidae and Chironomidae in this study.
Especially, two common species, Chironomus
anthracinus and Chironomus thummi, belong-
ing to Chironomidae were found at the stud-
ied water wells. Although, a total of 41 valves
belonging to Gastropoda from 12 different lo-
calities were found, only one valve belongs to
Bivalvia from one locality. None of them has
organisms.

CONCLUSIONS

Consequently, in this study, macroinvertebrate
fauna with some of them adapted to subterra-
nean conditions has been reported from wa-
ter wells in the Edirne Province. All findings
in this study are the first record for the stud-
ied wells. To obtain subterranean forms, wa-
ter wells can be providing suitable habitats to
researchers. Therefore, it was suggested that
similar studies should be increased in water
wells.
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VANDENS SULINIU MAKROBESTUBURIU
IVAIROVE
Santrauka
Zmogaus iSkasti $uliniai pozeminio vandens nau-
dojimui yra svarbi aplinka pozemio gyvinams.
Kadangi jie iskasti ar iSgrezti iki vandeningojo
horizonto, kartais juose galima aptikti stygobion-
ty. Siame tyrime buvo istirti Trakijos provincijos
(Turkija) geriamojo vandens $uliniy makrobes-
tuburiai. Siekiant jvertinti makrobestuburiy bioj-
vairove Sioje specifinéje aplinkoje, 2009-2010 m.
buvo istirta 80 $uliniy pavyzdziy. Pirma kartg $ios
teritorijos $uliniy aplinkoje buvo nustatyti makro-
bestuburiai, priklausantys zieduotosioms kirmé-
léms (Oligochaeta, Hirudinae), nariuotakojams
(Isopoda, Amphipoda, Diptera) ir moliuskams
(Gastropoda, Bivalvia). Beaké stygobionty Soni-
plauky rasis Niphargus valachicus buvo aptikta
dviejuose skirtinguose Suliniuose.

Raktazodziai: vandens $uliniai, makrobestubu-
riai, pozemiy gyvinai, Turkija, Trakija



