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Abstract – Restoration projects in wetlands are becoming increasingly frequent to recover or to create new
aquatic ecosystems, after the signiﬁcant impact and high degradation they have undergone. In the present
study, we focused on the changes in the zooplankton community in a permanent peridunal pond where a
restoration was carried out in order to increase its surface as a main objective. For this purpose, the community was compared before and after the restoration (15 years before, the year after and between 3 and 6 years
later). Signiﬁcant changes in environmental variables were observed after pond restoration: chlorophyll a
concentration decreased and dissolved oxygen increased. Substantial modiﬁcations in the aquatic community
were also observed, since species richness and diversity increased after restoration: a large number of new
species appeared (84%, mainly cladocerans), from external or internal sources. In addition, zooplankton community structure and composition changed from a low speciﬁc richness community copepod-dominated
in density (mostly nauplii) before restoration, to another one with higher richness and diﬀerent composition
co-dominated in density by rotifers and nauplii, but with greater abundance of cladoceran species. All this
suggests an important change in the ecological functioning of the pond, mainly produced by improvement in
habitat heterogeneity and water quality after restoration.
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Introduction
Aquatic ecosystems from Mediterranean regions present high biodiversity (e.g., Myers et al., 2000), but they
are especially vulnerable to some threats, mainly related to
drainage and destruction, eutrophication, pollution, salinization or introduction of invasive species (Pearce and
Crivelli, 1994; Grillas et al., 2004). Conservation policies
are strictly necessary to preserve these ecosystems, but
measures are frequently taken too late, and restoration
projects must be carried out to recover damaged habitats
and their biodiversity.
Although the main goal of ecological restoration is to
enable the functioning of all the ecological processes in the
restored system (Hobbs and Harris, 2001), this target is
frequently forgotten. In many aquatic ecosystems, restoration projects mostly focus on eutrophication control by
reducing the input of nutrients (Brouwer and Roelofs,
2001), or by the elimination or reduction of planktivorous
or benthivorous ﬁsh (Jeppesen et al., 1990; Moss et al.,
1996). The expected result of most of these changes is to
*Corresponding author: anparma@uv.es

avoid or reduce turbid states and to keep a permanent
clear water phase in the aquatic ecosystems, to facilitate
macrophyte development and improve water quality
(Scheﬀer et al., 1993). The success of the restoration
process is often based on comparisons with studies carried
out prior to this one, reference sites or palaeolimnological
studies (Drake and Naiman, 2000; Yan et al., 2004;
Louette et al., 2009), which are not always available. For
such evaluation aims and in order to assess the right
functioning of the main ecological processes, several
groups of organisms belonging to diﬀerent trophic levels
must be taken into consideration (Ruiz-Jaen and Aide,
2005). In this way, the community of planktonic invertebrates (which includes herbivorous, carnivorous and
detritivorous species) plays a key role in the transfer of
matter and energy in aquatic food webs, connecting
primary producers and higher consumers. They can also
be used as indicators for ecological processes, since their
changes in abundance or diversity can be considered as a
response to variations in water quality and can reﬂect
modiﬁcations produced in lower and higher trophic levels
(primary producers and predators, such as ﬁsh, respectively). Thus, they could be used to assess restoration
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measures (Louette et al., 2009; Azémar et al., 2010;
Jeppesen et al., 2011; Mialet et al., 2011). Furthermore,
zooplankton species from continental water bodies show
good adaptations for dispersal and colonization of new
habitats (Havel and Shurin, 2004). The success of this
colonization mostly depends on these species dispersal
capacity, inﬂuenced by regional factors (connectivity
among water bodies, pond isolation or regional diversity;
Frisch and Green, 2007; Badosa et al., 2010) and by local
factors such as environmental variables, including habitat
heterogeneity and the amount and viability of the
sediment egg bank, which will hatch and grow under
such potential environmental conditions (Brendonck and
De Meester, 2003; Vandekerkhove et al., 2005).
Our study was carried out in a small permanent
peridunal pond, which was restored in 2003 to increase
its surface (from 300 to 4000 m2) and depth (from 1.5 to
2 m) in order to improve its water quality and spatial
heterogeneity, and to be able to shelter a permanent
population of small endangered cyprinodontid ﬁsh species
[Aphanius iberus (Valenciennes, 1846) and Valencia
hispanica (Valenciennes, 1846)], which were previously in
the pond but in low density due to the small size of the
pond. Although sediment was probably disturbed during
restoration, a viable and diverse egg bank was supposed to
rest in the pond sediment, hence it would be expected that
the zooplankton community present after restoration
would be both the result of sediment egg bank hatching
in the pond’s new environmental conditions and the
arrival of new species from other water bodies through
dispersal vectors. In addition, submerged plants were
introduced immediately after the restoration, possibly
causing the introduction of some aquatic invertebrate
species, but also producing a change in the habitat
structure and the increase of heterogeneity.
The aim of this paper is to evaluate the changes on
zooplankton community and limnological characteristics
of this pond after its restoration in 2003. We hypothesise
that this process modiﬁed several environmental variables
in the water body, improving water quality (mainly a
decrease in chlorophyll a concentration and an increase in
dissolved oxygen), and thus, zooplankton community
turned into a more diverse community, with the presence
of indicator species of these variations. For this purpose,
the current zooplankton community and the environmental features (from Autumn 2006 to Summer 2009) were
compared with a set of data obtained from a study
performed 15 years before restoration (from February
1987 to January 1988; Soria Garcı́a, 1988; Soria and
Alfonso, 1993; Alfonso, 1996) and with data collected in
2004–2005, just after restoration.

Methods
Study area

The pond under study is located in the sandy stretch
that separates the Mediterranean Sea and the Albufera de

Valencia (Spain), a freshwater lagoon (Fig. 1) in eastern
Spain. It is part of a set of dune slacks, all of them ﬁlled
with rainfall and groundwater and included in a protected
area (Albufera Natural Park) but where, nevertheless, the
anthropic pressure is very high. The lagoon is surrounded
by agricultural areas and the Park is a recreational space
with a high population density and visitors all year round.
In the 1960s–1970s, due to an urbanisation process in the
area, most of these ponds were silted, losing all their
habitat functions. However, in 1987, the area was declared
a Natural Park and those urbanisation projects were
stopped. Since the 1990s, several restoration projects have
been undertaken to restore the coastal dune ﬁelds and to
create new ponds in the silted old basins (more information can be found in Antón-Pardo and Armengol, 2010
and Ortells et al., 2012). However, the studied pond
(39x20'24.38''N; 0x18'34.92''W) was not silted in that period
and always maintained a water column more than 1 m
deep at all times, but presented a high density of emergent
vegetation and poor water quality (Soria and Alfonso,
1993). During summer 2003, the pond was restored by
digging an adjacent basin, which was connected with the
old one, making possible the arrival of zooplankton and
ﬁsh from the old pond. The total surface was increased
(from 300 to 4000 m2, Fig. 1) with the aim of using it
as a reserve for the endemic ﬁsh species A. iberus and
V. hispanica. Although it was not studied, before the
restoration, the pond had a population of these small ﬁsh
species, which remained in the restored pond. Aquatic
plants were introduced (Chara hispida L., Potamogeton
pectinatus L. and Zannichellia peltata Bertol.) and later the
pond developed a dense belt of emergent vegetation of
Phragmites australis (Cav.) Trin. Ex Steud. and Typha
domingensis Pers. The introduced plants were from a ﬁsh
farm of the Environmental Agency located in the area
(El Palmar) and came from natural populations taken in
water bodies of the Natural Park, hence the local gene
pool was maintained.

Sampling

The samplings were carried out in three diﬀerent
periods: (i) before restoration (1987–1988), (ii) during the
next hydrological cycle after restoration (2004–2005), and
(iii) during the period between November 2006 and
August 2009 (which comprised three hydrological cycles
– from autumn, when the rainy period starts, to summer,
when rain is almost null). Although the samplings were
performed by diﬀerent people in each period, similar
equipment and methods were used throughout the time. In
the study conducted prior to the restoration (1987–1988),
a total of eight samples were taken bimonthly (Soria
Garcı́a, 1988; Soria and Alfonso, 1993; Alfonso, 1996).
During 2004–2005 (just after restoration), four measures
of environmental variables were taken in this period, but
only two zooplankton samples were set up: one in
September 2004 and another one in January 2005. And
ﬁnally, between 2006 and 2009, samples were taken almost
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Fig. 1. Map of the study site. The grey dot shows the location of the studied pond on the map, and the dotted line shows the position of
the old basin.

monthly (nine samples from autumn 2006 to summer
2007 and eight samples in the periods 2007–2008 and
2008–2009). In each sampling, conductivity, dissolved
oxygen and pH were measured. The concentration of
chlorophyll a was also measured (except for the period
2004–2005), after extraction from Whatman glass ﬁber
GF/F ﬁlters using acetone 90%, the concentration being
determined by spectrophotometry and calculated following
Jeﬀrey and Humphrey (1975). Zooplankton samples were
taken by ﬁltering a volume of water (from 6 to 15 liters)
through a 35 mm ﬁlter from diﬀerent sites of the pond to
include all found microhabitats (open water, littoral zone,
and vegetated areas) in a single integrated sample.
Organisms were ﬁxed in 4% formaldehyde and stored.
Individuals were identiﬁed to species level when possible
and counted in the laboratory using an inverted microscope.

Data analyses

A set of community parameters were calculated for the
main zooplanktonic groups (rotifers, copepods, and
cladocerans) in each period (before restoration, the year
after restoration – 2004/2005 and for each hydrological
cycle 3–6 years after restoration): organism density,
species richness per visit (mean richness for each period),
cumulative species richness (total number of species found
in each period), and the Shannon–Wiener Diversity Index.
These values were compared using the non-parametric test
of Kruskal–Wallis, and when this analysis was signiﬁcant,
the pairwise comparisons were performed employing the
non-parametric post hoc Mann–Whitney test. Statistic
analyses were made using the software PAST (Hammer
et al., 2008).

Results
The comparison between the environmental variables
(Table 1) showed that conductivity did not present
signiﬁcant changes for each hydrological cycle during
all the study periods. However, the Kruskal–Wallis
analysis showed that dissolved oxygen concentration
signiﬁcantly diﬀered along the study period (P < 0.01).

The Mann–Whitney test results revealed that concentration was lower before restoration: diﬀerences were
signiﬁcant between the 1987 and 1988 cycle and the last
three cycles (P < 0.05 for 2006–2007; P < 0.01 for the last
2 years). The period 2007–2008 had the highest mean
oxygen concentration, which was signiﬁcantly higher than
in 2004–2005, 2006–2007 (P < 0.05) and 1987–1988
(P < 0.01). Averaged chlorophyll a concentration decreased
after restoration from 27.7 mg.Lx1 in 1987–1988 to a
minimum of 2.2 mg.Lx1 in the period 2006–2009
(P < 0.01). Signiﬁcant diﬀerences were also observed
for the mean pH values, with lower mean values
before restoration (1987–1988) than for the last few years
(2006–2009; P < 0.05).
Zooplankton species richness increased gradually after
restoration (Fig. 2a). Before restoration, 16 species were
found (14 rotifers, one copepod and one cladoceran).
Immediately after restoration (the two samples from 2004
to 2005), a total of 26 zooplankton species were counted
(23 rotifers, one copepod and two cladocerans). During
the period 2006–2009, 78 species were identiﬁed: 54 species
in the ﬁrst hydrological cycle, 48 in 2007–2008 and
55 species in the last cycle. From 2006 to 2009, rotifers
were the richest group (60 species), followed by cladocerans (13 species) and copepods (ﬁve species). As sampling
frequency diﬀered during each period, species richness per
visit was compared (Fig. 2b), and diﬀerences among
periods were also found. For rotifers, species richness
was signiﬁcantly lower before restoration (1987–1988)
than immediately after it (2004–2005; P < 0.05), and also
lower than for the last 3 years (P < 0.01). For copepods,
diﬀerences were signiﬁcant between the ﬁrst sampling
period in 1987–1988, when only one copepod species
per visit was found, and for the cycles 2006–2007 and
2008–2009, when two copepod species per visit appeared
(P < 0.05). Regarding cladocerans, the only species observed before restoration was Daphnia magna. In
2004–2005, two species were found, but without any
signiﬁcant diﬀerences if compared with the ﬁrst cycle.
However, the diﬀerences observed among cladoceran
richness per visit before restoration and in the last 3 years
were signiﬁcant (P < 0.01): between 2006 and 2009 the
number of cladoceran species per visit ranged between 2.4
and 3.8. This value was also signiﬁcantly higher than the
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Fig. 2. (a) Cumulative richness for the main zooplankton groups (rotifers, copepods and cladocerans) in the diﬀerent periods studied.
(b) Mean species richness (and standard error) for the main zooplankton groups (rotifers, copepods and cladocerans) in diﬀerent years.
The arrow shows the time when the pond was restored.
Table 1. Average values and standard errors of the environmental variables measured and the Shannon–Wiener diversity index (H')
in diﬀerent hydrological cycles. The grey background represents the period before the restoration. ( x ), no data.
1987–1988
2004–2005
2006–2007
2007–2008
2008–2009

N
8
4
9
8
8

Conductivity (mS.cmx1)
1613.0 ¡ 191.9
2053.5 ¡ 384.5
1786.3 ¡ 48.1
1950.5 ¡ 101.8
1888.8 ¡ 105.5

Dissolved oxygen (mg.Lx1)
4.7 ¡ 1.6
7.7 ¡ 3.8
8.8 ¡ 2.9
12.0 ¡ 4.2
9.9 ¡ 3.5

cladoceran richness reported in 2004–2005 (P < 0.05).
Species richness was also compared using only the
coincident sampling months (considering only the months
of November, January, April, May and July for 1987–1988
and 2006–2009). Even so, the results revealed that
species richness rose signiﬁcantly after pond enlargement
(P < 0.05).
The Shannon–Wiener Diversity Index increased after
restoration (Table 1), with values above 2 in the last
3 years, if compared with 0.5 before restoration (P < 0.01)
and with 0.7 in the cycle 2004–2005 (P < 0.05).
The comparison of the mean density for each cycle
(Fig. 3) indicates that rotifers were the only group with no
signiﬁcant diﬀerences in abundance among periods, with a

Chlorophyll a (mg.Lx1)
27.69 ¡ 4.07
(x)
2.20 ¡ 0.66
4.1 ¡ 1.2
2.17 ¡ 0.97

pH
7.7 ¡ 0.3
(x)
8.7 ¡ 0.1
8.9 ¡ 0.1
8.5 ¡ 0.1

H'
0.5 ¡ 0.1
0.7 ¡ 0.3
2.1 ¡ 0.3
2.3 ¡ 0.3
2.3 ¡ 0.3

maximum mean value of 911.4 ind.Lx1 in 2008–2009 and
a minimum mean value of 62.6 ind.Lx1 in 2006–2007.
Copepods displayed higher density before restoration,
with more than 1500 ind.Lx1; mainly due to the high
density of nauplii and copepodites. This value signiﬁcantly
diﬀered for copepod density in 2004–2005 (P < 0.05) and
in 2006–2009 (P < 0.01). Cladocerans exhibited the opposite tendency, with greater abundance between 2006 and
2009 (14.1 ind.Lx1) when compared with their density
before restoration (0.04 ind.Lx1; P < 0.01) and immediately after restoration (1.0 ind.Lx1; P < 0.05).
Changes in the composition and relative abundance of
the dominant rotifers and crustaceans noticed for each
period (Fig. 4) were also remarkable. Before restoration,
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Fig. 3. Mean density and standard error of the main zooplanktonic groups for each year in the study period. The arrow shows the time
when the pond was restored.
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Fig. 4. Relative abundance (percentage) of rotifer (upper circle) and crustacean species (lower circle). The arrow shows the time when
the pond was restored.

the community was dominated in density by the rotifer
Keratella tropica (with a percentage of 86.7%) and the
juvenile stages of the copepod Tropocyclops prasinus
(99.9%). After enlarging the pond surface, the dominant
species was, for rotifers, Anuraeopsis ﬁssa (above 50%)
and for crustaceans, nauplii of Acanthocyclops americanus
(63.8%). These dominant species did not undergo any
major changes in the last 3 years studied, but their relative
abundance was modiﬁed: A. ﬁssa and A. americanus
decreased to 38% and 50%, respectively. On the other
hand, the main rotifer species which increased their density
were Trichocerca pusilla and Polyarthra dolichoptera.
Almost the total number of species found (85%) were
new species – mainly rotifers – which appeared in the pond
after restoration (Table 2; Appendix 1). The density of one
of them, A. ﬁssa, increased from average 68.3 ind.Lx1
immediately after restoration to 274.3 ind.Lx1 in the last
3 years, being at this moment the dominant species. The
increase observed for the cladoceran species after restoration (12 species) is remarkable, while the only species
found before restoration was D. magna, one of the few

species found in all the periods sampled, together with ﬁve
rotifer species (the taxa Bdelloidea was not included since
diﬀerent species could be present). Some of these rotifers
presented high densities, such as K. tropica (dominant in
1987–1988 with an average density of 1744 ind.Lx1) or
P. dolichoptera (with an average density of 116.4 ind.Lx1
in the last 3 years). Recovered species considered were
those present before restoration, but they were not
found immediately after restoration and they reappeared
in the last 3 years. Only two rotifers, B. angularis and
B. urceolaris (recorded as disappeared species), were found
in 1987–1988, but not in the periods following restoration.

Discussion
This work highlights the important changes that took
place in the zooplankton community, as well as in the
limnological characteristics after restoration of a small
pond by enlarging its surface, depth and introducing
macrophytes. The data reveal that the zooplankton
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Table 2. Number of species found during the study period classiﬁed according to its presence or absence in each cycle before and
after restoration. Disappeared: present before the restoration (1987–88) and absent after; recovered: present before the restoration,
absent just after restoration (2004–2005), and present in the last three periods studied (2006–2009); always present: species present
after and before restoration; new: new species found after restoration.
Rotifers
Copepods
Cladocerans
TOTAL

Disappeared
2

Recovered
3

2

3

community responded to this change in a short time (after
only 1 year post-restoration) as speciﬁc richness and
diversity increased. In addition, community composition
also changed if compared with the community found some
years before restoration. These changes are in agreement
with other studies where fast colonization by zooplankton,
vegetation or macroinvertebrates has been reported
(Williams et al., 2008; Badosa et al., 2010).
An improvement of the trophic state was one of the
main changes registered by the comparison of environmental variables, suggested because the mean chlorophyll
a concentration decreased. Although chlorophyll a is one
of the main indicators for the trophic state, this statement
should be taken with caution in shallow lakes, which can
be dominated by macrophytes (Canﬁeld et al., 1983), and,
on the other hand, the absence of comparable values of
nutrient concentrations before and after restoration
cannot conﬁrm this statement. Nevertheless, other factors
such as the increase of dissolved oxygen and pH after
restoration, related to production/decomposition processes are also supporting this fact. The lower oxygen
concentration observed before restoration was probably
due to its high consumption by the large amount of
organic matter (high decomposition rate) and humic
compounds (Scheﬀer, 2004), which were accumulated in
the sediment before restoration, when emergent vegetation
was very abundant (Soria, personal observation). The rise
of pH values after restoration also supports this statement,
since this variable increases if respiration rates and humic
compounds decrease and it can also reﬂect variations in
primary production (by macrophytes and by phytoplankton; Wetzel, 2001).
Substantial enhancement in species richness and the
appearance of many new species after restoration may be
related to diﬀerent factors: (a) arrival of resting stages
from external sources through dispersal; (b) re-colonization from internal sources (sediment egg bank); and (c)
due to the new environmental conditions, increased species
abundance, which were present before restoration, but in
low densities that are hard to detect in samplings (Keller
and Yan, 1998). This pond is located in an area with
high regional diversity with many water bodies, including
rice ﬁelds and a large lagoon (Albufera) and hence,
these surrounding ponds can act as important zooplankton reservoirs (Antón-Pardo and Armengol, 2010; Olmo
et al., 2012). The arrival of new species from external
sources can take place through several dispersal vectors.

Always present
6
1
1
8

New
57
4
12
73

In our study area, the wind (Caceres and Soluk, 2002;
Vanschoenwinkel et al., 2008b) and water birds (Figuerola
and Green, 2002), frequently observed in the enlarged
pond (individuals of Anas platyrhynchos, Gallinula chloropus or Bubulcus ibis), could be considered important
dispersal vectors. However, dispersal associated with
human activities and through other terrestrial animals
(Vanschoenwinkel et al., 2008a; Waterkeyn et al., 2010)
was important as well, since the presence of people and
other animals (dogs and wild boars) is common in this
area. In addition, during the restoration project, aquatic
vegetation was introduced; thus, some zooplankters might
have been introduced unintentionally in this way.
Although ﬁsh and plants were not included in the present
study, their eﬀect cannot be neglected as they are keystone
species in aquatic habitats (Scheﬀer, 2004) that can
modify, in an important way, the food web and the
structure of the aquatic community. Fish were present in
the pond throughout the study period (before and after
restoration) and their population increased, particularly
A. iberus was considered very abundant in the periodic
controls conducted in the last period using minnow traps
(unpublished information from the technicians of the
Environmental Agency).
On the other hand, the work carried out to enlarge the
pond area can contribute to digging up still viable buried
resting stages, which may hatch under the pond’s new
environmental conditions. Some studies conducted in
invertebrates and vegetation have suggested the importance of this viable present egg bank to facilitate colonization after pond restoration (Brouwer and Roelofs, 2001;
Brady et al., 2002; Jenkins and Boulton, 2007).
In addition, increased habitat heterogeneity (horizontal and vertical) may create new ecological niches and
could favour the occurrence and adaptation of a large
number of species (Crosetti and Margaritora, 1987; Keller
and Yan, 1998; Antón-Pardo and Armengol, 2010).
Before the restoration (1987–1988), the open water
microhabitat dominated the pond, whereas after the
introduction and development of macrophytes, a percentage of vegetation cover of more than 70% was observed
in most of the samplings. Moreover, the species were
diﬀerent: mainly helophytes in the littoral area of the pond
in 1987–1988, and a bed of charophytes after the
restoration process. Submerged vegetation, natural and
introduced during the restoration, is one of the main
variables that contribute to habitat heterogeneity, but it is
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also an important source of oxygen, a shelter against
predation and a food source for zooplankton (Scheﬀer,
2004; Rennie and Jackson, 2005), which can explain an
increase in the number of rotifer species, as found in other
systems (Duggan, 2001; Kuczynska-Kippen, 2001).
The change noticed in the dominant zooplankton
species also highlights the modiﬁcations observed in the
community. Before restoration, the dominant species were
those adapted to eutrophic conditions, such as K. tropica
or nauplii of T. prasinus (Dussart, 1969; Koste, 1978).
At this time, a unique cladoceran species, D. magna, a
cosmopolitan species that tolerates a wide range of
environmental conditions (Alonso, 1996), appeared with
low abundance in a single sample during winter
(February), a period when ﬁsh activity is low. After
restoration, some indicators of eutrophic conditions such
as A. ﬁssa were present, but they did not reach high
densities or biomass (considering its small size). In
addition, the number as well as density of cladoceran
species rose strongly, pointing out the improvement of
water quality, as this group is more sensitive to habitat
features (Jeppesen et al., 2011).
Most studies that have focused on ecological restoration stress the importance of carrying out assessment
studies to conﬁrm the success of these processes (Hobbs
and Harris, 2001; Ruiz-Jaen and Aide, 2005). In our case,
studies prior to habitat degradation were not available,
but zooplankton community can be used as an indicator of
water quality after the restoration process (Jenkins and
Boulton, 2007). Thus, we can conclude that the enlarged
size, the increase in habitat heterogeneity and complexity
and the other consequent changes occurring in this pond,
have improved habitat and water quality in a short period
of time. This statement is supported by the increase in
oxygen concentration and pH and the decrease in
chlorophyll a concentration. As a consequence, changes
in community composition were produced; zooplankton
richness and diversity increased, favouring the appearance
of a high number of species, mainly cladocerans, which
indicate an improvement of water quality.
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Appendix
Appendix 1. List of the species found during the study period classiﬁed according to its presence or absence in each cycle.
Brachionus angularis Gosse, 1851
Brachionus urceolaris Müller, 1773
Synchaeta oblonga Ehrenberg, 1832
Synchaeta pectinata Ehrenberg, 1832
Testudinella patina (Hermann, 1783)
Tropocyclops prasinus (Fischer) 1860
Bdelloidea
Keratella tropica (Apstein, 1907)
Lecane bulla (Gosse, 1851)
Lepadella patella (Müller, 1786)
Lophocharis salpina (Ehrenberg, 1834)
Polyarthra dolichoptera Idelson, 1925
Daphnia magna Straus, 1820
Anuraeopsis ﬁssa (Gosse, 1851)
Brachionus plicatilis Müller, 1786
Brachionus ibericus Ciros-Pérez et al., 2001
Brachionus quadridentatus brevispinus Ehrenberg, 1832
Brachionus rotundiformis Tschugunoﬀ, 1921
Cephalodella catellina (Müller, 1786)
Cephalodella cf. intuta Myers, 1924
Cephalodella gibba (Ehrenberg, 1832)
Cephalodella sp.
Colurella adriatica Ehrenberg, 1831
Colurella obtusa (Gosse, 1886)
Colurella uncinata (Müller, 1773)
Collotheca sp.
Cupelopagis vorax (Leidy, 1857)
Eosphora najas Ehrenberg, 1830
Euchlanis cf. meneta (Myers, 1930)
Hexarthra fennica (Levander, 1892)
Hexarthra oxyuris (Sernov, 1903)
Lecane decipiens (Murray, 1913)
Lecane aculeata (Jakubski, 1912)
Lecane closterocerca (Schmarda, 1859)
Lecane furcata (Murray, 1913)
Lecane hamata (Stokes, 1896)
Lecane inopinata Harring and Myers, 1926
Lecane nana (Murray, 1913)
Lecane obtusa (Murray, 1913)
Lecane papuana (Murray, 1913)
Lecane punctata (Murray, 1913)
Lecane pyriformis (Daday, 1905)
Lecane quadridentata (Ehrenberg, 1832)
Lecane luna (Müller, 1776)
Lecane curvicornis (Murray, 1913)
Lecane ﬂexilis (Gosse, 1889)
Lecane hornemanni (Ehrenberg, 1834)
Lecane lunaris (Ehrenberg, 1832)
Lepadella acuminata (Ehrenberg, 1834)
Lepadella ovalis (Müller, 1786)
Lepadella rhomboides (Gosse, 1886)
Lepadella triptera (Ehrenberg, 1830)
Lindia torulosa (Dujardin, 1841)
Mytilina ventralis (Ehrenberg, 1832)
Notholca squamula (Müller, 1786)
Notholca acuminata (Ehrenberg, 1832)
Platyias quadricornis (Ehrenberg, 1832)
cf. Proales
cf. Ptygura

Disappeared
X
X

Recovered

Always present

New

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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(Appendix 1). (Contd)
Disappeared
cf. Ptygura sp. 2
Ptygura cf. longicornis (Davis, 1867)
Ptygura cf. barbata Edmonson, 1939
Synchaeta tremula kitina (Rousselet, 1902)
Squatinella rostrum (Schmarda, 1846)
Trichocerca rattus (Müller, 1776)
Trichocerca weberi (Jennings, 1903)
Trichocerca cf. elongata (Gosse, 1886)
Trichocerca cf. sulcata (Jennings, 1894)
Trichocerca pusilla (Lauterborn, 1898)
Tripleuchlanis sp.
Acanthocyclops americanus (Marsh, 1893)
Eucyclops serrulatus (Fischer, 1851)
Horsiella brevicornis (van Dowe, 1905)
Nitocra sp.
Alona rectangula Sars, 1862
Alona sp.
Bosmina longirostris (Müller, 1776)
Ceriodaphnia quadrangula Müller, 1785
Ceriodaphnia reticulata (Jurine, 1820)
Chydorus sphaericus (Müller, 1776)
Daphnia pulicaria Forbes, 1893
Macrothrix laticornis (Jurine, 1820)
Moina micrura Kurz 1875
Pleuroxus aduncus (Jurine, 1820)
Scapholeberis ramneri Dumont and Pensaert, 1983
Simocephalus vetulus (Müller, 1776)

Recovered

Always present

New
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

