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ABSTRACT:

A total of 4754 snails were collected from four sites (Qandil, Kawergosk, Khabat, and Sufaia) on Greater Zab River, Kurdistan
Region, Iraq, identified morphologically and the distribution results made up of 2764 (58.14%) of Physella acuta, 919 (19.33%) of
Radix auricularia, 416 (8.75%) of Radix euphratica, 180 (3.79%) of Radix sp., 255 (5.36) of Melanopsis praemorsa and 220 (4.63%)
of Gyraulus huwaizahensis. Statistical analysis of species distribution showed significant (p<0.05) differences with study sites. All
species (except Physella acuta) recorded for the first time in Greater Zab River.
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1. INTRODUCTION:

Snails are one of the most diverse groups of
freshwater invertebrates and are definitely among
the public's easiest to identify these soft-bodied,
unsegmented, univalve, calcareous shell, that
consist of a head, foot, visceral mass and mantle
(Pyron and Brown, 2015). The most widespread
species on the margins of lakes and streams and
possess a file such as radula which feed on detritus,
graze on macrophyte or cobble periphyton, or even
float upside down on the surface of the water
assisted by surface tension (Dey, 2007; Brown and
Lydeard, 2009). The first investigation on the
distribution of some mollusks was done in Irag by
Najim (1959), who collected various species of
freshwater mollusks from different parts that gave
an important note on the distribution of mollusks,
after that various species were recorded in different
geographical regions in Iraq by several researchers

(Harris, 1965; Shamsuddin and Al-Adhami,
1969; Ali, 1979; Radawy, 1979; Mohammad, 1983;
Al-Dabbagh and Daoud, 1985; Al-Dabbagh and
Luka, 1986; Al-Ali, 2002; Al-Qarooni, 2005;
Plaziat and Younis, 2005; Al-Daoody, 2006; Ali et
al., 2007; Gloer and Naser, 2007; Ali et al., 2008;
Farid et al., 2008; Al-Waaly et al., 2014; Al-
Shammari, 2015; Mohammad, 2015; Jaweir and
Abid-Ali, 2015; Ghulam and Abdul-Sahib, 2015;
Hashim and Al-Taee, 2015; Al-Abbad et al., 2015;
Al-Waaly et al., 2015). In contrast, the information
about freshwater snails in Kurdistan Region is very
scarce, only there are three reports on freshwater
snails were conducted in Greater Zab River
(Abdullah and Abbas, 1989; Ali, 2007; Ali and
Jiwar, 2007).

Snails can be identified using taxonomic
morphological features and reproductive structures
(Dey, 2007; Barco et al., 2010). On the light of
above reasons, this research was conducted to

investigate the identification and distribution of
freshwater snails collected from Greater Zab River
in Kurdistan Region, in order to add them to the
reported Iraqi fauna.

* Corresponding Author:
Shwan Khursheed Bashé

E-mail: Shwan.Raman@su.edu.krd
Received: 16/07/2022

Accepted: 15/01/2023

Published: 30/08 /2023


https://zancojournals.su.edu.krd/index.php/JPAS
http://dx.doi.org/10.21271/ZJPAS.35.4.24

2. MATERIALS AND METHODS

2.1. Study Area

Greater Zab River is located to the east
Tigris River in the northern part of Iraq (Kurdistan
Region) (Fig. 1). The freshwater snails monthly
collected and identify from various selected areas
(Qandil, Kawergosk, Khabat and Sufaia), during
October 2016 until September 2017. Samples were
brought to the laboratory and kept in glass aquaria
constantly aerated, aquatic vegetation was placed to
keep the water clean for a longer period.
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Figure 1: Map of Kurdistan Region, showing sampling sites
on the Greater Zab River

2.2. Diagnosis of Snails

The detected snails were identified
according to their morphology, the shell offers a
great number of characters important for taxonomy,
the general shape, presence or absence of
operculum, the number and the nature of coiling
may be dextral or sinistral, shape of whorls,
sculpture, the nature of umbilicus, columella and
the size and shape of the aperture of shell, radula,
reproductive structures and specific life stages are
very important traits for identifying freshwater
snails (Dey, 2007; Barco et al., 2010). The
following keys were used for identification Brown
(1994); Plaziat and Younis (2005); Gloer and Naser
(2007); Gloer and Pesi¢ (2012).

2.3. Statistical analysis

Statistical analysis was performed for the
data using software program Statistical Package for
Social Science (SPSS version 25). Post hoc test
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(Duncan) was applied to determine significant
differences between spatial and temporal variation.
All data are expressed as mean. A P value of 0.05
was considered as the limit for statistical
significance. Pearson correlation was calculated.

3. RESULTS AND DISCUSSION

In current study, six species of freshwater
snails were identified from the studied sites, five of
them recorded as new in Greater Zab River (Table
1).

Table 1: List of freshwater snails recorded during the study
period in various sites

Taxonomy

*| Kawergosk

Physella acuta (Draparnaud,1805)

Radix auricularia (Linnaeus, 1758)

Radix euphratica (Mousson, 1874)

Radix sp.

Gyraulus huwaizahensis
Gloer and Naser, 2007

Melanopsis praemorsa
(L. 1758, Buccinum)

3.1. Morphological Descriptions
3.1.1. Physella acuta (Draparnaud,1805)

This species has a thin shell with spire
elongates, but short, with five whorls has a sinistral
shell, extended mantle margin, or edge, that
partially covers the shell. The shell is a light “fawn”
color, with the body being gray and covered in fleck
spots on the top mantle under the shell. The aperture
or shell opening is ear-shaped and the suture
slightly impressed the height of up to 12-17 mm and
the width 6-8 mm (Figure 2). The description and
measurements of the present specimens were
similar to those reported by Paraense and Pointier
(2003).
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Figure 2: Physella acuta (20X)

3.1.2. Radix auricularia (Linnaeus, 1758)

The shell slightly variable; it is ovate or
spherically ovate in shape, relatively thin-walled
and fragile. The whorls 4 — 4.5 weakly convex.
Spire low, conical and sharply terminated, with the
body whorl greatly expanded. Aperture ear-shaped
very large which contains no operculum. Umbilicus
narrow, fissured and often covered. Shell color from
whitish-yellow to brown (Figure 3). Shell height,
usually the same or almost the same as its width,
reaches 14-24 mm, the width of the shell is from
12-18 mm. The description and measurements of
the present specimens were similar to those
recorded by Aksenova et al. (2018). The genus
Radix Montfort 1810, formerly included in
Lymnaea, is member of the Lymnaeidae family
(Pfenninger et al., 2006; Mhaisen et al., 2013).
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Figure 3: Radix auricularia (20X)

3.1.3. Radix euphratica (Mousson, 1874)

Shell egg-shaped, thin, shiny, and light
ivory. Spire height half of aperture height. 4-4.5
slightly convex whorls. The shell 15 mm high and 9
mm broad (Figure 4). Mantle pigmentation is
unicolored black without any spots. Head and foot
without speckles. The dark preputium and the black
mantle pigmentation and the missing speckles on
head and foot show the distinctness from Radix
auricularia. The present snail shows a great
similarity with the specimens of Aksenova et al.
(2018).

Figure 4: Radix euphratica (20X)



3.1.3. Radix sp.

The body is protected by a thin shell (Figure
5). Spiral form, not very much pointed and less
acuminate, more ovate with a narrow ovate
aperture; the outer lip not very much expanded and
almost straight in outline, The shell 22 mm high and
8 mm broad. The description and measurements of
the present specimens were similar to those reported
Tigga et al. (2014).

Figure 5: Radix sp. (20X)

3.1.4. Gyraulus huwaizahensis Gléer and Naser,
2007

The shell is small to medium-size, 3.0-3.5
mm in diameter and 1.0 mm in height. The animal
is light grey with one row of distinct small black
spots. Light-corneus shell is glossy and transparent
with fine growth lines. Three and three quarter
regular convex whorls with a clear suture increase
very rapidly from 2nd to 3rd whorl. The last whorl
is not deflected. Both sides of the shell are slightly
convex (Figure 6). It is lives on submerged aquatic
plants, synoptically with Bithynia sp., Radix spp.
and Physella acuta. The description and
measurements of the present specimens were
similar to those reported by Gléer and Naser (2007).

Figure 6: Gyraulus huwaizahensis (40X)

3.1.5. Melanopsis praemorsa (Linnaeus, 1758)
Highly polymorphic within the same
population. The shell is fusiform, the spire consists
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of 5 to 6 rounds separated by deep sutures, medium
in size, dark-brown to black which may exceed 2
cm in length. The sculpture of the shell is highly
varied, being either smooth or ribbed to a greater or
lesser extent (Figure 7). The description t of the
present specimen are similar to those reported by
Mouahid et al. (1996); Elkarmi and Ismail (2006);
Nechad et al. (2016).

A A

Figure 7: Melanopsis praemorsa (15X)

3.2. Freshwater Snails’ Distribution

Concerning freshwater snails’ community,
abundance, and distribution of the results showed a
high variation during the studied period in the
studied sites. In this study recorded six species of
freshwater snails were recorded in four studied
sites. A total of 4754 snails were collected made up
of 2764 (58.14%) of Physella acuta, 919 (19.33%)
of Radix auricularia, 416 (8.75%) of Radix
euphratica, 180 (3.79%) of Radix sp., 255 (5.36) of
Melanopsis praemorsa and 220 (4.63%) of
Gyraulus huwaizahensis (Figure 8).

u Physa acuta

u Radix awriculeria
u Radix enphvatica
wRadix sp.

n G lnnvaizahensis

M praemorsa

Figure 8: Percentage of Snail’s distribution in Greater Zab
River
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Table 2: Sites variation of freshwater Snail species in Greater
Zab River (S1=Qandil, S2= Kawergosk, S3= Khabat, S4=
Sufaia).

Radix auricularia

Radix euphratica
Gyraulus huwaizahensis
Melanopsis praemorsa

1
=
>
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©
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@
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>
=
o

The letters (* ™ © .... etc.) represents the significance among
variations in Duncan test.

In Figure (8) showed that Physella acuta
distributed (58.14%) and present in three sites
except in Qandil site (Table 1), because this snail is
Mediterranean origin, common gastropod species in
Iraq invades all fresh waters in the world and
present in a moderate amount of aquatic vegetation
and organic debris (Smith, 2001; Wethington and
Lydeard, 2007; Al-Waaly, 2014). Another reason, it
is hermaphrodite and its ability to self-fertilization
can produce a large number of offspring through the
year (Magboul et al., 2014). Statistical analysis
shows significant differences (p<0.05) between P.
acuta with sites (Table 2).

According to R. auricularia, R. euphratica
and Radix sp. distributed with various prevalence in
three sites except in Qandil site. Statistically
showed significant (p<0.05) differences with study
sites (Table 1 and 2). The high number of R.
auricularia and R. euphratica were in the Sufaia
habitat with Physella acuta and minimum numbers
in Khabat site. The Radix species, it’s very variable
species and widespread across Greater Zab River
(Figures 2,3,4), the variability and plasticity of shell
forms and size depend on environmental conditions
(Jouet et al., 2010). The morphological
identification of lymnaeids species in the genus
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Radix is very difficult because of the continuous
variability and plasticity of the different criteria
depending on environmental conditions;
consequently, molecular tools are extensively used
to overcome these difficulties (Pfenninger et al.,
2006; Dung et al., 2013; Caron et al.,, 2017).
Recently, molecular biology brought a new insight
into the taxonomy of Radix snails (Hunova et al.,
2012).

In the other way, the other new record
Gyraulus huwaizahensis, statistical analysis showed
significant differences with study sites with this
species (Table 2). Previously, recorded as new
species in Basrah by Glder and Naser (2007). Ali
(2007) recorded Planorbus albs in Qandil site on
the same River. Other species registered in lIraq;
Gyraulus euphraticus, G. convexiusculus, G.
convexiusculus as a widely distributed and common
species with a geographical range from Lower
Mesopotamia (Gloer and Naser, 2007), Gyraulus
ehrenbergi  (Najim, 1959), Gyraulus iragensis
(Harris, 1965). Recent papers by Plaziat and Younis
(2005) mentioned that use Gyraulus albus species
names not distributed in Iraqg, as well as Gyraulus
intermixtus, which belongs to the genus Planorbis
(Gloer and Naser, 2007). Planorbid species tend to
happened in high levels of organic matter decaying
and water bodies with a mud bottom (Spyra and
Strzelec, 2013).

The latest freshwater snail Melanopsis
praemorsa recorded only in Qandil site and
considered as the first record in Greater Zab River
and in Kurdistan Region. In spite of non-observed
during cold months (December, January, February
and March) may be related to temperature.
Regarding the effect of water temperature on snails
population it was found in Summer and Autumn
was included in the optimum temperature required
for breeding and reproduction of snails (Karimi et
al., 2004). Also, Al-Daoody (2006) recorded in
pedol resort in Mosul province, and Farman and
Almukhtar (2015) recorded M. praemorsa reached
its maximum density in Diyala River. Statistical
analysis showed significant differences with study
sites (Table 2).



3.3. Sites Variation of Freshwater Snails
Distribution

In Table (2) and Figure (9), shows
significant differences between freshwater snails
and study sites.
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Figure 9: Site variation of freshwater snails distribution

In Qandil site, there were less diversity and
snail abundant than other sites, two species were
found, the first one is M. praemorsa (100%), not
present in other sites, this result slightly similar to
Al-Daoody (2006) was recorded in two sites in
Mosul province with (13.6%-86.4%), and the
second one is G. huwaizahensis was recorded in
Qandil site (50.45%), and in Sufaia site (49.55%),
may be due to fast flowing River body which does
not allow snail population to build up, it washes and
sweeps off the foot of snails. The similarity and
differences of sequences between G. huwaizahensis
were collected in Greater Zab River compared with
other in Basrah due to a thermal adaptation involves
functionally relevant changes to the genome and
therefore leads to a stronger dependence of
organisms to  their  specific  environment
(Lagerspetz, 2006). There is also absence of organic
matter/suspended matter to support snail population
and this result supported by Njoku-Tony (2011),
reducing the devastation of the natural environment
resulting from the decline of heavy industry can
stop the decrease in the biodiversity of freshwater
gastropods, and geomorphological conditions also
belong to the factors affecting the diversity of snail
species (Michalik-Kucharz, 2008). Previously,
recorded in Irag by (Shamsuddin and Al-Adhami,
1969; Al-Daoody, 2006; Ali et al., 2007; Ali et al.,
2008).
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In Kawergosk and Khabat sites, four species
were recorded: Physella acuta (36.51%), R.
auricularia (33.41%), R. euphratica (25.24%) and
Radix sp. (22.78%); and in Khabat site Physella
acuta (34.12%), R. auricularia (33.19%), R.
euphratica (31.97%) and Radix sp. (27.78%), the
similarity distribution between two neighbor sites
due to water temperature is considered to be one of
the important aquatic environmental factors,
especially in areas with slightly different seasons.
The high temperatures concomitant with water can
affect the development of the snail population
(Mardin et al., 2018). The maximum number of P.
acuta and R. auricularia collected in Kawergosk
site in small ponds linked to River, where dries in
the Summer, most individuals migrated from the
exposed substratum towards the submerged wet
zone, this result agree with Gulanicz et al. (2018)
stated that behavioral strategy under unfavorable
conditions is burrowing to cooler and more humid
sediment layers. (Kuk-Dzul and Diaz-Castafieda,
2016). In Khabat site, four specie of snails were
previously recorded namely Gyraulus ehrembergi,
Lymnaea lagotis, L. truncatula and Physa acuta
(Abdullah, 2002).

In Sufaia site, the snails were more diverse
and abundant than other sites; Physella acuta
(29.38%), R. auricularia (33.41%), R. euphratica
(42.79%), Radix sp. (49.44%) and G. huwaizahensis
(49.55%). The vegetation types and abundance have
a great role in the distribution of freshwater snail
species (Brogan Il and Relyea, 2015).

All of the snails present in the study were
found in habitats with both clear ground/rocky
bottoms, but also in habitats with mud covering the
bottom, this result agree with Lydig (2009) argued
the importance of the substratum in the water
bodies. Distributed of various species of snails due
to the biophysiological differences among these
species (Al-Salman et al., 2019). In the present
study, snail population density in the pond was
highest, this could be attributed to the fact that
favorable conditions such as presence of organic
matter content and high concentrations of
electrolytes abound in pond water (Njoku-Tony,
2011).
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4. CONCLUSIONS

We conclude that six species of freshwater
snails (Physella acuta, Radix auricularia, Radix
euphratica, Radix sp., Melanopsis praemorsa and
Gyraulus huwaizahensis), were collected from four
sites (Qandil, Kawergosk, Khabat, and Sufaia) on
Greater Zab River. All species (except Physella
acuta) recorded for the first time in Greater Zab
River (Kurdistan Region)/Irag.

References

ABDULLAH, S. 2002. Ecology, taxonomy and biology of
some parasites of fishes from Lesser Zab and Greater
Zab rivers in north of Irag. Ph. D. Thesis, Coll. Educ.
(Ibn  Al-Haitham), Univ. Baghdad: 153pp. (In
Arabic).

ABDULLAH, S. A. & ABBAS, M. H. 1989. A survey of
invertebrates in Erbil city- Irag. J. Educ. Coll., Univ.
of Salahaddin, 1, 87-94.

AKSENOVA, 0. V., BOLOTOV, I. N., GOFAROV, M. Y.,
KONDAKOV, A. V. VINARSKI, M. V.,
BESPALAYA, Y. V. KOLOSOVA, Y. S,
PALATOQOV, D. M., SOKOLOVA, S. E. & SPITSYN,
V. M. 2018. Species richness, molecular taxonomy
and biogeography of the radicine pond snails
(Gastropoda: Lymnaeidae) in the OIld World.
Scientific reports, 8, 11199.

AL-ABBAD, M., SALMAN, S. & AL-QAROONI, I. 2015.
Biodiversity of the macroinvertebrates in the
Southern Iraqi Marshes, with a special reference to
Oligochaeta.  Journal ~ of  Biodiversity and
Environmental Sciences (JBES), 7, 61-71.

AL-ALI, A. A. 2002. Stages of growth and development of
Fasciola gigantica and histopathological changes in
the intermediate host Lymnaea auricularia. Univ. of
Basrah. pp: 88.

AL-DABBAGH, K. & DAOUD, Y. 1985. The ecology of
three gastropod molluscs from Shatt Al-Arab. Journal
of Biological Science Research, 16, 155-168.

AL-DABBAGH, K. Y. & LUKA, J. Y. 1986. Population
dynamics of the gastropod Theodoxus jordani
(Sowerby) in the Shatt Al-Arab river. Freshwater
Biology, 16, 443-448.

AL-DAOODY, A. A. 2006. Comparative Biological and
Biochemical Study for a Number of Cercariae. Ph.D.
Thesis, University of Mosul, Irag.

AL-QAROONI, E. H. M. 2005. Study of seasonal abundance
of aquatic invertebrates in southern lragqi marshes.
Basrah, University of Basrah. M. Sc.

AL-SALMAN, A. N., FARID, W. A. & ALI, W. A. 2019.
Effect of Endosulfan Pesticide on the Oxygen
consumption rate of three species of Snails collected
from Middle part of Shatt Al-Arab River. Basrah
Journal of Agricultural Sciences, 32, 323-331.

AL-SHAMMARI, A. Y. 2015. Study of some types of aquatic
snails in the Dijla river passing through the city of
Tikrit as an intermediate host of some larval stages of
digenean. M. Sc., Tikrit University.

ZANCO Journal of Pure and Applied Sciences 2023

AL-WAALY, A, MOHAMMAD, K. & AL-MIALI, H. 2014.
Freshwater snails diversity in the Middle and South
regions of Irag. Adv. Bioresearch, 5, 166-171.

AL-WAALY, A. B. 2014. Use of molecular technique and
scanning electron microscope in freshwater snails
taxonomy and their infection with larval Trematoda
in the middle and south of Iragq. Al-Qadisiya
University.

AL-WAALY, A. B. M., AL-MAYALI, H. M. H. &
MOHAMMAD, M. K. 2015. Molecular identification
of giant liver fluke Fasciola gigantica from
intermediate host snail Radix sp. in middle and south
of Irag. Al-Qadisiyah Journal of Pure Science, 20,
24-29.

ALl, A, AZIZ, N. & HAMZA, H. 2007. Abundance,
occurrence, seasonal changes and  species
composition of Macroinvertebrates in the restored
Iragi southern marshes. Marsh Bulletin, 2, 80-95.

ALI, L. 2007. A study of macroinvertebrates community in
the middle sector of Greater Zab River, Irag. Ph. D.
Thesis. Univ. of Baghdad. Iraqg.

ALI, L. A. & JIWAR, H. J. 2007. Community Structure of
Benthic invertebrate in Greater Zab River/lrag. The
first conference on Biology. University of Mosul,
College of Education J. Edu. Sci.

ALI, T. H. 1979. Some aspects of the biology of freshwater
snail Lymmea auricularia (L) M. Sc., University of
Mosul.

ALI, T. H., AL SALAHI, M. S. A. & AL DAWOODY, A. A.
K. 2008. Study on some freshwater snails as parasite
intermediate host in Mosul area (North of Iraq).
BioSciences RRBS, 2, 65-69.

BARCO, A., CLAREMONT, M., REID, D., HOUART, R,
BOUCHET, P., WILLIAMS, S., CRUAUD, C.,
COULOUX, A. & OLIVERIO, M. 2010. A
molecular phylogenetic framework for the Muricidae,
a diverse family of carnivorous gastropods.
Molecular Phylogenetics and Evolution, 56, 1025-
1039.

BROGAN IIlI, W. R. & RELYEA, R. A. 2015. Submerged
macrophytes mitigate direct and indirect insecticide
effects in freshwater communities. PloS one, 10,
e0126677.

BROWN, D. S. 1994. Freshwater snails of Africa and their
medical importance, CRC press.

BROWN, K. M. & LYDEARD, C. 2009. Mollusca:
gastropoda. Ecology and Classification of North
American Freshwater Invertebrates (Third Edition).
Elsevier.

CARON, Y. CABARAUX, A., MARECHAL, F. &
LOSSON, B. 2017. Swimmer's Itch in Belgium: First
Recorded Outbreaks, Molecular Identification of the
Parasite Species and Intermediate Hosts. J Vector-
Borne Zoonotic Diseases, 17, 190-194.

DEY, A. 2007. Handbook on Indian freshwater molluscs,
AICOPTAX--Mollusca, Zoological Survey of India.

DUNG, B. T., DOANH, P. N., THE, D. T., LOAN, H. T,
LOSSON, B. & CARON, Y. 2013. Morphological
and molecular characterization of lymnaeid snails
and their potential role in transmission of Fasciola



spp. in Vietnam. The Korean journal of parasitology,
51, 657.

ELKARMI, A. Z. & ISMAIL, N. S. 2006. Allometry of the
gastropod  Melanopsis  praemorsa  (Thiaridae:
Prosobranchia) from Azraq Oasis, Jordan. Pak J Biol
Sci, 9, 1359-1363.

FARID, W. A., AL-SAAD, H. T. & AL-ADHUB, A. Y. 2008.
Monitoring of Hydrocarbons in Shatt Al Arab river
by using some species of Molluscs. Marina
Mesopotamica 23, 305-319.

FARMAN, K. S. & ALMUKHTAR, E. A. 2015. Diversity
and geographical distribution of Freshwater
Gastropods in Diyala River Basin, Irag. Iraqi Journal
of Biotechnology, 14, 238-248.

GHULAM, I. N. & ABDUL-SAHIB, I. M. 2015. Investigation
of some aquatic snails infection with digenean larvae,
in Alheinadah creek/holy city of Karbala. Karbala’
heritage Quarterly Authorized Journal Specialized in
Karbala’ Heritage, 2, 272-287.

GLOER, P. & NASER, M. D. 2007. Gyraulus huwaizahensis
n. sp.—a new species from Mesopotamia, Iraq
(Mollusca: Gastropoda: Planorbidae). Mollusca, 25,
147-152.

GLOER, P. & PESIC, V. 2012. The freshwater snails
(Gastropoda) of Iran, with descriptions of two new
genera and eight new species. ZooKeys, 11.

GULANICZ, T., KOBAK, J. & POZNANSKA-KAKAREKO,
M. 2018. Effects of water level fluctuations and
substratum drying on the survival and behavior of the
invasive freshwater snail Physa acuta Draparnaud,
1805. Marine Freshwater Research, 69, 1389-1396.

HARRIS, S. A. 1965. Ecology of the freshwater Molluscs of
Irag. Canadian journal Zoology, 43, 509-524.

HASHIM, N. H. & AL-TAEE, M. M. 2015. Biodiversity of
Benthic Macroinvertebrates in Al- Razzaza Lake at
Karbala province/ Irag. International Journal of
Advanced Research, 3, 423-427.

HUNOVA, K., KASNY, M., HAMPL, V., LEONTOVYC, R.,
KUBENA, A., MIKES, L. & HORAK, P. 2012.
Radix spp.: Identification of trematode intermediate
hosts in the Czech Republic. Acta Parasitologica, 57,
273-284.

JAWEIR, H. J. & ABID-ALI, H. H. 2015. Association of
Aquatic worms and infected snails with Digenean
larvae Baghdad Science Journal 12, 273-278.

JOUET, D., SKIRNISSON, K., KOLAROVA, L. & FERTE,
H. 2010. Molecular diversity of Trichobilharzia
franki in two intermediate hosts (Radix auricularia
and Radix peregra): a complex of species. Infection,
genetics and evolution, 10, 1218-1227.

KARIMI, G. R.,, DERAKHSHANFAR, M. & PAYKARI, H.
2004. Population density, trematodal infection and
ecology of Lymnaea snails in Shadegan, Iran.
Archives of Razi Institute, 58, 125-129.

KUK-DZUL, J. G. & DIAZ-CASTANEDA, V. 2016. The
relationship  between  mollusks and  oxygen
concentrations in Todos Santos Bay, Baja California,
Mexico. Journal of Marine Biology, 2016.

LAGERSPETZ, K. Y. 2006. What is thermal acclimation?
Journal of Thermal Biology, 31, 332-336.

Bashé. SH. and.Ali L. /ZJPAS: 2023, 35 (4): 247-255

254

LYDIG, A. 2009. Factors conditioning the distribution of
freshwater pulmonates, Biomphalaria spp., Bulinus
spp., and Lymnea spp., in Babati District, Tanzania.,
Bachelor’s Thesis 15 ECTS. Biology Programme.
School of Life Science. Sédertérn University.

MAQBOUL, A., AOUJDAD, R., FADLI, M. & FEKHAQUI,
M. 2014. Population dynamics of Physa acuta
(Mollusca: Pulmonata) in the lakes of Rif mountains
(northern Morocco, Ouergha watershed). J Entomol
Zool Stud, 2, 240-245.

MARDIN, S., SARDJONO, T. W,, FITRI, L. E., AULANNI,
A. M. & RAMADHAN, A. 2018. Effect of
Ecological Factors on Snails Infection by
Schistosoma japonicum in  Central  Sulawesi,
Indonesia American Journal of Environmental
Sciences 14, 55-62.

MHAISEN, F. T., KHAMEES, N. R. & ALI, A. H. 2013.
Checklists of Trematodes of Freshwater and Marine
Fishes of Basrah Province, Iraq. Basrah Journal of
Agricultural Sciences, 26.

MICHALIK-KUCHARZ, A. 2008. The occurrence and
distribution of freshwater snails in a heavily
industrialized region of Poland (Upper Silesia).
Limnologica, 38, 43-55.

MOHAMMAD, M. K. 1983. Biological study on the effect of
parasitism on freshwater snails of freshwater
(Lymnaea auricularia and Bulinus truncatus) in Iraqg.
M.Sc. thesis University of Baghdad.

MOHAMMAD, M. K. 2015. The parasitic infection of the
freshwater snails collected in central Irag. Int. J. Curr.
Microbiol, 4, 47-55.

MOUAHID, A., IDAGHDOUR, M., GHAMIZI, M. & MOE,
H. 1996. Observation of spawn in Melanopsis
praemorsa (Prosobranchia: Melanopsidae). Journal
of Molluscan Studies, 62, 398-402.

NAJIM, A. T. 1959. Notes on the distribution of some
Molluscs in Irag. Proc. malac. Soc. Lond., 33, 159-
163.

NECHAD, I., FADIL, M., GHAMIZI, M. & FADIL, F. 2016.
Composition and structure of the malaco fauna of
sources Ain Regarg, Sidi bouali and Tataw middle
Atlas (Morocco). Journal of Biodiversity and
Environmental Sciences (JBES), 9, 244-253.

NJOKU-TONY, R. F. 2011. Effect of some physico-chemical
parameters on abundance of intermediate snails of
animal trematodes in Imo State, Nigeria. Researcher,
3, 1-20.

PARAENSE, W. L. & POINTIER, J.-P. 2003. Physa acuta
Draparnaud, 1805 (Gastropoda: Physidae): a study of
topotypic specimens. Memorias do Instituto Oswaldo
Cruz, 98, 513-517.

PFENNINGER, M., CORDELLIER, M. & STREIT, B. 2006.
Comparing the efficacy of morphologic and DNA-
based taxonomy in the freshwater gastropod genus
Radix  (Basommatophora, Pulmonata). @ BMC
Evolutionary Biology, 6, 100.

PLAZIAT, J.-C. & YOUNIS, R. W. 2005. The modern
environments of Molluscs in southern Mesopotamia,
Irag: A guide to paleogeographical reconstructions of
Quaternary fluvial, palustrine and marine deposits.

ZANCO Journal of Pure and Applied Sciences 2023



Bashé. SH. and.Ali L. /ZJPAS: 2023, 35 (4): 247-255
255

Carnets de géologie/ Notebooks on Geology, Brest,
Article (CG2005_A01), 1-18.

PYRON, M. & BROWN, K. M. 2015. Introduction to
mollusca and the class Gastropoda. Thorp and
Covich's Freshwater Invertebrates (Fourth Edition).
Elsevier.

RADAWY, I. A. J. 1979. Aquatic snail in Iraq and the
determination of heamatobium snail. Ministry of
Health Chronic disease institute.

SHAMSUDDIN, M. & AL-ADHAMI, M. 1969. Studies on
freshwater larval trematodes from Mosul, Irag. Part I.
Incidence of larval trematodes in two species of
snails and their ecological relations. Bull. biol. Res.
Cent. Baghdad, 4.

SMITH, D. G. 2001. Pennak’s freshwater invertebrates of the
United States: Porifera to Crustacea, John Wiley &
Sons.

SPYRA, A. & STRZELEC, M. 2013. Occurrence and
morphological variability of Gyraulus crista
(Gastropoda: Pulmonata: Planorbidae) on different
types of substratum in woodland ponds. Biologia, 68,
679-686.

TIGGA, M., BAURI, R.,, DEB, A. & KULLU, S. 2014.
Prevalence of snail's intermediate host infected with
different trematodes cercariae in and around Ranchi.
Veterinary World, 7.

WETHINGTON, A. R. & LYDEARD, C. 2007. A molecular
phylogeny of Physidae (Gastropoda:
Basommatophora) based on mitochondrial DNA
sequences. Journal of Molluscan Studies, 73, 241-
257.

ZANCO Journal of Pure and Applied Sciences 2023



