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HYDROLOGICAL REGIME OF THE HULA VALLEY
in October 2008 — September 2009

J. Tsipris, M. Meron, and V. Orlov-Levin
MIGAL — Galilee Technological Center

Meteorological conditions.

Meteorological conditions of the Hula valley have been analyzed using data from the
"HULA" meteorological station, located in the East-Central part of the valley near to lake
Agmon (33°06°46°°N; 35°36°48’E), and "GIDULEI SADEH" meteorological station
(GSMS) collected historical data over the last 20 years (33°10°48°°N; 35°34°56°’E) located
in the NW part of Hula valley. Each station is equipped with 5 air temperature sensors (at 10,
4,2,0.5 and 0.1 m above ground), 2 soil temperature sensors (at 5 and 20 cm depth), and
relative humidity (RH), wind speed, global radiation and precipitation sensors. The distance
between two stations is about 8 km, but air temperature, wind speed and especially
precipitation is different for these locations. The cumulative precipitation for the GSMS
region generally ranges between 400-750 mm per year (with about 600 mm of average in last
20 years), and between 245- 480 mm per year for Hula MS (with 370 mm of average in last 7
years).

The 2007-2009 period was dry, with 492 mm rain yearly average. Precipitation measured
for the same period for the Hula station was 240-390 mm, i.e. about 70% of GSMS
precipitation. The 2007 - 2008 hydrological year was extremely dry (330 mm for GSMS and
240 mm for Hula station). Shortage of water in 2007-2009 was 475 mm in relation to the
average for GSMS.

Seasonal (September-May) precipitation
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Fig.1. Cumulative precipitation measured at Hula & GS Meteorological Stations
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Radiation Tair RH Windspeed Daylight ET Precipitation

MJ °C % Max,m/s mm mm
Oct 455 21.1 67 11.3 108 10
Nov 368 7.1 77 9.6 79 41.8
Dec 275 12.5 68 11.4 56 41.2
Jan 310 10.6 69 16.1 59 14.7
Feb 319 114 80 13.0 61 112
Mar 512 123 78 11.2 101 46.1
Apr 657 17.3 68 10.0 146 11
May 755 21.6 59 10.5 188 0
Jun 842 26.1 56 9.0 221 0
Jul 831 27.5 62 9.8 225 0
Aug 765 272 65 9.2 206 0
Sep 622 24.7 66 8.8 160 17

Table 1. Monthly meteorological data of 2008-2009 |

The maximum air temperature at 2 m height was 42.4°C (09/06/2009); the minimum air
temperature was -2.7°C (02/01/2009); maximum wind speed reached 16.1 m/s (22/01/2009).
Potential evapo transpiration (PET) calculated during the vegetation period (April-
September) by the Penman equation amounted to the annual value of 1240 mm. Annual
average air temperature changed from19.3 °C to 20.0 °C in 2003-2009 without any
significant tendency (Fig.2). The same can be sad about relative humidity that varied in the

range of 10%.
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Fig.2. Annual average air temperature and relative humidity measured at Hula
Meteorological Stations.
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Ground water level.

Ground water table observations were conducted monthly during 2008-2009 on 15
observation wells (instead of 44 wells in 2006) and 6 sites in open channels. (Map 1)
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Map 1. Well and observation points location in the Hula, 2009
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Depth of ground water table measured from soil surface are presented in Map 2 (April 2009,
after winter rains) and in Map 3 (September 2009, after end of irrigation and beginning the
rainy period).

The Hula project monitored area can be divided into three regions: (a) north to the
Agmon Lake (mostly deep peat with low lateral hydraulic conductivity - wells ##5, 6, 11, 13,
69, 113, 117,); (b) south from the Agmon (former Hula lake bed marl soils, deeply cracked
underground and very high conductivity, isolated from the lake by an underground barrier —
wells ##19, 27, 305); (c) West to the Agmon (peat to marl transition soils, low conductivity).
Depth of ground water and absolute ground water level of these wells are presented in Table
2 for April and September 2009.

In the northern part of project, GW depth was maintained from 0.93 m under soil surface
in April (average value was 1.23 m) down to 1.83 m in September (average value was 1.38
m), indicating acceptable regulation of ground water levels in the region and next to the
Agmon. . In the southern zone, GW table in well 27 (for the first time since 1995!) was
deeper than 3 m, because of drought in 2007-2009.

In maps 2 and 3, we could see the seasonal decline of GW from the spring to the end of
the dry season in the north and in the south of the project area: High GW area decreased,
more than 3 m deep GW area increased. Winter precipitation of 2009 — 2010, if sufficient,
will return the GWL to the previous winter values.

Table 2. Ground water level in three regions of Hula project area in 2009 (2008 in
brackets)

Depth of GW from soil surface Absolute level of GW table
## of well April September April September
Region a (North)
5 1.29 1.43(1.51) 64.39 64.25
6 1.77 1.83(1.96) 65.79 65.73
11 1.1 1.53(1.34) 62.44 62.01
13 0.93 0.86(1.43) 61.94 62.01
69 1.18 1.33(0.90) 63.08 62.93
113 1.27 1.19(1.43) 63.64 63.72
117 1.04 1.46(1.36) 63.9 63.48
Region b (South)
19 215 2.24(2.08) 61.88 61.79
27 2.25 3.09(2.49) 62.12 61.28
305 2.05 61.15
Region ¢ (West)
25 1.82 2.14(2.04) 62.24 61.92
Post 43 63.19 63.48
Agmon 62.01 62.09

12
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Introduction

Lake Agmon is a small (area -1.1 km?®), shallow (mean depth < 1 m) wetland created
as part of the Hula Restoration Project in the dried peat soils of the Hula Valley in
1994 (Zohary et al 1998). The lake receives its water from two sources: a drainage
canal (throughout the year) and a reconstructed section of the Jordan River (during the
rainy period). The Jordan River brings low salinity but nutrient rich water, the
drainage canal water is of higher salinity and enriched with sulfate, calcium, iron and
humic acids (Pollingher et al 1998).

Starting from February 2008, Lake Agmon phytoplankton had been regularly
monitored as part of Hula & Agmon reserves monitoring project, with the aim to
follow the lake phytoplankton species diversity and population dynamics. In this
report the record acquired for one hydrological year from October 2008 until

November 2009.

Methods

Water samples for phytoplankton identification and chlorophyll analyses were
collected twice in October 2008, than in December 2008, in January 2009 (for
phytoplankton identification only) twice in February 2009 (4/2/09 — for phytoplankton
identification and chlorophyll analyses and 25/2/09 — for chlorophyll analyses only)
and than monthly from March to November 2009. All samples were collected at the
Agmon outflow. The samples for phytoplankton analysis were Lugol-fixed while
parallel samples were kept unpreserved; samples for chlorophyll determination (10-25
mL, depending on algal concentration) were filtered onto a GF/C filter and kept
frozen at -20C till their transfer for analysis at the Kinneret Limnological Laboratory
(KLL). All samples were collected and pre-processed by the Agmon Reserve staff.

At the Kinneret Limnological Laboratory, 10 ml of the Lugol-fixed samples were
examined after 24 h sedimentation in sedimentation chambers under inverted
microscope, Axiovert 135M, Zeiss. For more details fresh material was examined and
photographed with Olympus BX50 microscope equipped with Nomarski DIC system
with x20, x40 and x100 DIC objectives, and a PixeLINK PL-662 digital camera.
Algae were identified to genus or species level using the conventional taxonomic
literature (Huber Pestalozzi 1969, Komarek and Fott 1983, Komarek and
Anagnostidis 1999, 2005, Ettl 1978, Cox1996, John et al 2002). All species were
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recorded and ranked according to their relative abundance in the sample using the

species frequencies scale (Korde 1956):

Table 1. Species frequencies scale (after Korde 1956)

Number of observed cells Estimate code
1 -5 cells /chamber Occasional 1
10 - 15 cells /chamber Rare 2
25 - 30 cells /chamber Common 3
1 cell over a transect Frequent 4
Several cells over a transect Very frequent 5
A cell in every field of view Abundant 6

Chlorophyll a concentrations were determined fluorometrically after dark extraction (24
h in 90 % acetone) of the particulate matter collected on GF/C filters (Holm-Hansen et
al 1965).

Results

Chlorophyll concentrations

Chlorophyll a (Chl) concentrations in Lake Agmon during October 2008 — November
2009 ranged from 11.7 to 92.8 mg Chl/ L. Maximal chlorophyll concentration (92.8 mg
Chl/ L) had been recorded in end of February 2009. In start of October 2008 (7 Oct 08)
chlorophyll concentration in the lake was ~ 15 mg Chl/L. However this low value is
questionable: the sample was filtered through cellulose membrane filter, not through
GF/C. By 28 October the methodological problems were fixed. Chlorophyll a
concentration was 77 mg Chl/L and on 24 December it decreased to ~ 30 mg Chl/L
(Fig. 1). During February 2009 chlorophyll concentration increased from 51 mg Chl/L
in 4 Feb 09 to 92.8 mg Chl/ L. in 25 Feb 09. In March chlorophyll concentration
decreased to 37 mg Chl/L and remained in limits 30 — 50 mg Chl/L until June. In July
the chlorophyll concentration decreased to 20 mg Chl/L and stay stable low (12 - 20 mg
Chl/L) until November (Fig. 1a).

Chlorophyll concentrations in Lake Agmon in 2009 were lower and more stable than in

2008 (Fig. 1b).
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Figure 1. Chlorophyll a concentrations in Lake Agmon during October 2008 —
November 2009.

Phytoplankton species composition

The samples collected from October 2008 to November 2009 in Lake Agmon
contained a total of 105 phytoplankton species belonging to 9 phyla: Cyanobacteria,
Euglenophyta, Cryptophyta, Dinophyta, Chrysophyta, Xanthophyta, Bacillariophyta,
Prasinophyta and Chlorophyta (Table 2). From these phyla, Cryptophyta were the
most typical group of Lake Agmon phytoplankton. It was dominant in October —
December 2008 and 5 months of the year 2009 followed by Euglenophyta that were
dominant in end of October 2008 and in January, February and June 2009 (Table 3).
Cyanobacteria presented in Lake Agmon belong to three orders: Chroococcales,
Oscillatoriales and Nostocales, but only one Chroococales species Merismopedia
minima was dominant in May and September 2009 (Table 3). High abundance of
Oscillatoriales and Nostocales was not recorded. Bacillariophyta Cyclotella
meneginiana and Synedra affinis were dominant in February 2009, another
Bacillariophyta species, Synedra rumpens, was abundant in April 2009 (Table 3).
Chlorophyta were the most diverse phylum in the lake, represented by 48 species
from 4 orders: Volvocales, Chlorococcales, Ulotrichales and Zygnematales, in
contrast with 2 - 12 species in each of the other 6 phyla (Table 2). Usually the
abundance of each Chlorophyta species was low; only two Chlorococcales species

Monoraphidiym sp. and Selenastrum minutum were abundant in the lake in October
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2008 and April 2009 accordingly. Prasinophyta were not recorded in Lake Agmon
until November 2009 when Tetraselmis cordiformis appeared in high abundance.
Dinophyta, Chrysophyta and Xanthophyta were never dominant in the lake.
Dinoflagellates and Chrysophyta were presents in the lake only occasionally,
however, Xantophyta were permanently presents in the samples, and it’s abundance

and species diversity were higher than in Lake Hula and Lake Kinneret.

The succession of phytoplankton species in lake Agmon during hydrological year
2008 - 2009 was as follow. At the start of October 2008 Cryptophyta were the most
abundant group. By the end of October Cryptomonas curvata, Euglena proxima and
Euglena acus dominated. Species diversity in October was high (38 species), different
Euglenophyta and Chlorophyta species were frequently abundant. In December
species diversity and abundance sharply decreased, only Cryptomonas sp. remained
abundant (Table 2, 3). In January 2009 the prevailed algae group in the lake were
Cryptophyta and Euglenophyta. The dominant species were Cryptomonas curvata
(Cryptophyta) and Euglena tripteris (Euglenophyta). In February Bacillariophyta
joined to these prevalent phyla, the abundant species were Cryptomonas curvata
(Cryptophyta); Euglena tripteris, Phacus sp. and Trachellomonas sp. (Euglenophyta),
Cyclotella meneginiana and Synedra affinis (Bacillariophyta). The number of
abundant species was maximal (6 species) in February, correlating with chlorophyll
maximum. In March - April algae abundance decreased, Cryptophyta, Euglenophyta,
Bacillariophyta and several Clorophyta species were present in the water. All species
abundance during March was low. Dominance of the species Cryptomonas sp.,
Synedra rumpens (Bacillariophyta) and Selenastrum minutum (Chlorophyta) was
observed during April. An increase of Chlorophyta species occurred in May,
Cyanobacteria and Xantophyta appeared in the water. Number of phytoplankton
species increased, however algae abundance was not high, and only a small
Chroococales Cyanobacteria Merismopedia minimum was frequent. In June — July
Euglenophyta got prevalence again, and the species diversity of Chlorophyta
decreased. During June Euglena spirogyra was the most abundant specie, whereas in
July no specie regained dominance. In August Euglenophyta disappeared from the
water, species diversity of Chlorophyta increased and reached a maxima (26 species).
Furthermore N,-fixing cyanobacteria Anabaena spiroides and Anabaenopsis

circularis also appeared in the lake. However, the abundance of each species was low.
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In September while Chlorophyta remained the abundant group, and the number of
Cyanobacteria species increased. Ten Cyanobacteria species, including the potentially
toxic Aphanizomenon ovalisporum and Microcystis flos-aquae were presents in the
lake, but only Merismopedia minimum was frequent. Cryptophyta specie
Cryptomonas sp., also got dominates during September. In October N,-fixing
cyanobacteria completely disappeared from the lake phytoplankton, Cryptothyta
abundance decreased, the common group became Chlorophyta and Xantophyta but no
species were distinguished as a dominant. In November species diversity of
Chlorophyta and Xantophyta decreased, two Cryptophyta species — Cryptomonas
curvata and Rhodomonas sp. and firstly appeared Prasinophyta Tetraselmis
cordiformis (Tabs 2,3).

Table 2. Phytoplankton species list, relative species abundance and total number of

species in each Phylum in Lake Agmon during October 2008 - November 2009

80-120
80-120
80-2a
60-uer
60-921
60-1E A
60-1dy

Date

Cyanophyta
Anabaena spiroides 2 2
Anabaenopsis circularis 4
Aphanizomenon ovalisporum
Aphanocapsa sp. 1
Chroococus limneticus 1
Cyanodictyon imperfectum 2 2
Merismopedia glauca 2
Merismopedia minima 3 4 1 2 6 4 4 4
Microcystis botrys
Microcystis flos-aquae 2 4
Microcystis wesenbergii 2
Oscillatoria sp.
Phormidium sp. 4 2
Planktolyngbya sp. 1
Planktotrix sp. 4 1 2
Cyanophyta total 5 4 2 0 0 1 0 4 2 2 5 10 3

Cryptophyta
Cryptomonas curvata 5 6 5 6 4
Cryptomonas sp. 6 5 4 4 4 4 5
Rhodomonas sp. 4 3

Cryptophyta total 1 1 1 1 2 1 1 1 2 1 11 1
Dinophyta

N W W N W
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Gymnodinium sp.
Peridiniopsis cunningtonii
Peridiniopsis oculatus
Dinophyta total
Euglenophyta
Euglena acus
Euglena ehrenbergii
Euglena proxima
Euglena sp.
Euglena spirogyra
Euglena tripteris
Lepocinclis sp.
Phacus caudatum
Phacus curvicauda
Phacus longicauda
Phacus pyrum
Phacus sp.
Strombomonas sp.
Trachelomonas sp.
Euglenophyta total
Chlorophyta
Actinastrum hantzchii
Ankistrodesmus falcatus
Ankyra sp.
Chlorogonium sp.
Chlamydomonas sp.
Closterium acutum
Closterium aciculare
Coelastrum astroideum
Coelastrum microporum
Crucigeniella rectangularis
Crucigenia tetrapedia
Crucigenia triangulares
Didimocystis sp.
Didimogenes anomala
Elakotothrix gelatinosa
Euastrum denticulatum
Eudorina elegans
Gonium pectorale
Kirchneriella contorta
Micractinium pusillum
Micractinium quadrisetum
Monoraphidium sp.
Nephroclamis sp.
Nephrocytium lunatum
Oocystis lacustris
Pandorina morum
Pediastrum duplex
Pediastrum duplex var.
gracillimum
Pediastrum boryanum
Pediastrum tetras
Pediastrum simplex

W W N =
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Scenedesmus bicaudatus
Scenedesmus bicellularis
Scenedesmus bijuga
Scenedesmus acuminatus
Scenedesmus acutiformis
Scenedesmus denticulatus
Scenedesmus quadricauda
Scenedesmus opoliensis
Scenedesmus protuberans
Selenastrum gracile
Selenastrum minimum
Staurastrum sp.
Tetraedron caudatum
Tetraedron minimum
Tetraedron triangulare
Tetrastrum heterocanthum
Tetrastrum staurogeniaeforme
Treubaria setigera
Spirogyra sp.
Chlorophyta total
Bacillariophyta
Cyclotella meneginiana
Frustulia rhomboides
Aulacoseira granulata var.
angustissima
Epithemia sp.
Navicula sp.
Nitzschia sp.
Synedra acus
Synedra affinis
Synedra rumpens
Bacillariophyta total
Xantophyta
Goniochloris fallax
Goniochloris tripus
Goniochloris sp.
Goniochloris spinosa
Isthmochloron lobulatum
Poligonichloris sp.
Poligonichloris tetragona
Pseudostaurastrum limneticum
Pseudostaurastrum sp.
Tetradriella sp.
Tetraplectron laevis
Tetraplectron sp.
Xantophyta total
Chrysophyta
Mallomonas sp.
Chrysophyta total

Prasinophyta
Tetraselmis cordiformis
Prasinophyta total

Number of species

107279109

2

2 3

2 1
4 3
1

2 4

20 19 4 5

0 0 0 0
38 38 10 17
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Table 3. The most frequent and abundant species of Lake Agmon phytoplankton in
October 2008 - November 2009.

Oct-08
Oct-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Jul-09
Aug-09
Sep-09

Date
Cyanophyta
Merismopedia minima

[e)
(9]

Cryptophyta
Rhodomonas sp.
Cryptomonas curvata 5 6 5 6
Cryptomonas sp. 6 5
Euglenophyta
Euglena acus
Euglena proxima 6
Euglena spirogyra 5
Euglena tripteris 5
Phacus sp.
Trachelomonas sp.
Chlorophyta
Monoraphidium sp. 5
Selenastrum minutum 5
Diatoms
Cyclotella meneginiana
Synedra affinis
Synedra rumpens 5
Prasinophyta
Tetraselmis cordiformis

Conclusions

Phytoplankton dynamic of Lake Agmon in 2008 —2009 was characterized by the
following features:

1. Chlorophyll a (Chl) concentrations ranged during October 2008 - November
2009 from 12 to 93 mg/ L. The maximal Chl concentration was recorded in
February 2009. In start 2008, the Chl maximum was also recorded in February —
March, however the maximal Chl concentration was higher - 300 mg /L (Alster

2009). Generally, Chl concentrations were lower in 2009 and more stable than in
2008.
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2. The winter Chl maximum, both in 2008 and 2009, was associated with
Cryptophyta and Euglenophyta bloom. The second peak of Chl concentration, in
June 2008 occured with high Euglenophyta abundance. In June 2009,
Euglenophyta did appear as well, but relative the abundance of the algae was lower
and Chl concentration increase was not recorded.

3. Based on 2008 — 2009 observations, the seasonal dynamic of Lake Agmon
phytoplankton can be described as follows:

e During the winter (January — February) Cryptophyta and Euglenophyta
dominated and several Bacellariophyta species were recorded. The algae
appeared in high abundance, and Chl concentration reached the maximum.

¢ During the spring — early summer (March — May) Cryptophyta and
Euglenophyta abundance and Chl concentration decreased, Chlorophyta became
common, but not abundant.

e In June the second peak of Euglenophyta occurred. At the same time species
diversity of Chlorophyta increased, and Cyanobacteria and Xantophyta
appeared.

e From mid- summer to fall (July — October) Lake Agmon phytoplankton
composed by Chlorophyta, Cyanobacteria and Xantophyta.

¢ In the late fall — winter (November — December) Cryptophyta and Euglenophyta
got prevalence.

4. The number of algal species, found in Lake Agmon in 2009 was higher, than in
2008 (102 and 91 accordingly), however in 2009 algae reached bloom abundance
less frequently than in 2008.

5. Cryptophyta and Euglenophyta remained most common algae group in Lake
Agmon both in 2008 and 2009. Nevertheless, in 2009 these algae were relatively
less abundant than in 2008.

6. Species diversity and abundance of Xantophyta in 2009 increased in comparison
with 2008.
7. N-fixing Cyanobacteria were found in Lake Agmon only during August —

September and in very moderate amounts.

The common Lake Agmon phytoplankton community, dominated by Cryptophyta and

Euglenophyta, is typical for aquatic environments with high nutrient concentrations
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and high level of organic pollution. The two periods of Euglenophyta domination in
Lake Agmon indicate that in the lake there are two period of high nutrient supply
and/or intensive organic matter inflow: the rain period and in June. The decline of Chl
concentration and algal abundance in 2009 probably indicate decrease of nutrient
inflow to Lake Agmon in this year. In contrast to Euglenophhyta and Cryptophyta,
Xantophyta are known as a group succeful in clear water and typically growing in
conditions of low organic pollution (Barinova 2000). Therefore, the increase of
Xantophyta abundance and species diversity in 2009 also indicate decrease of organic
matter provision to the lake. Both in 2008 and 2009 N,-fixing Cyanobacteria were
found in Lake Agmon, during two or three summer month only and in moderate
amounts. Thus, in spite of decreased inflows and the resulting augmentation of
summer nitrogen deficiency, Cyanobacteria did not develop massive population in

Lake Agmon, in contrast to the situation in Lake Hula and Lake Kinneret.
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VPN : (NPON PYR) NPHDINI DIPOVXNPR NPYIN->TDN 25772 DOPYWTIN DOV .1 AYav
2009 X1 — 2008

Taxa Dates: | 31/10 | 12/11 | 21/12 | 28/01 | 25/02 | 01/03 | 31/03

ZOOPLANKTON:

ROTIFERA:

Asplanchna sp. 1

Brachionus sp. 1 6 4 3 1

ARTHROPODA:

Crustacea: Cladocera

Bosmina longirostris 1 9 2 17 18 1,441

Ceriodaphnia cornuta

Ceriodaphnia dubia 5

Ceriodaphnia reticulata

Ceriodaphnia sp.

1
Chydorus sphaericus* 2 14 305 | 2,117 11,212 | 1,103 | 27

Daphnia curvirostris 15 38

N (0o

Disparalona rostrata

Moina micrura 1

Crustacea: Copepoda

Cyclopoidae 80 130 378 51 111 127 14

Cyclopoidae (parasitic species)

Insecta:

Hemiptera: Corixidae

Micronecta sp. 1 57 1

Hemiptera: Notonectidae

Anisops sp.

ZOOBENTHOS:

PLATYHELMINTHES: Turbellaria

Phagocata ? armeniaca

NEMATODA 1 1

TARDIGRADA 1

BIN|WIN
—

ANNELIDA: Oligochaeta 16

ANNELIDA: Hirudinea

Helobdella stagnalis 4 2 1 1

ARTHROPODA:

Crustacea: Cladocera

Alona cambouei 1 10 243

Alona quadrangularis 22 84

Alona rectangula 4 32 37 29

Camptocercus uncinatus 6

Ilyocryptus agilis

Ilyocryptus sordidus

Leydigia leydigi

Macrothrix laticornis 17 27 5

= 1AIN

Monospilus dispar

Simocephalus vetulus 1 6

Crustacea: Copepoda

Cyclopoidae:

Paracyclops sp. 12 6 10 6 19

Harpacticoidae 2 28 11 7 19 8

—_

Crustacea: Ostracoda 3 14 16 22 6 28

Crustacea: Decapoda

Atyaephyra desmaresti 9 4

N|Ww
N
N[—

Acarina 1

68



D'OIZX NI'7IN "I0N

Insecta:

Ephemeroptera

Zygoptera

—_

Trichoptera

Coleoptera: Dytiscidae

? Hyphydrus sp.

Diptera: Chironomidae

27

MOLLUSCA: Gastropoda

Haitia acuta

69
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— 2008 TIVPIN : PN X¥INA DPOXNPN NPYIN-TDN 1IN DOPYNIN DOV .2 7YV
2009 XM

Taxa Dates:

31/10

12/11

2112

28/01

25/02

01/03

31/03

ZOOPLANKTON:

ROTIFERA:

Asplanchna sp.

25

10

41

1,740

Brachionus sp.

82

75

441

127

1,870

ARTHROPODA:

Crustacea: Cladocera

Bosmina longirostris

2,470

Ceriodaphnia cornuta

76

Ceriodaphnia laticaudata

Ceriodaphnia reticulata

Chydorus sphaericus*

11

39

Daphnia curvirostris

26

N —

Moina micrura

97

611

220

Crustacea: Copepoda

Cyclopoidae

454

2,183

2,598

1,140

843

217

426

Insecta:

Hemiptera: Corixidae

Micronecta sp.

49

65

318

14

Hemiptera: Notonectidae

Anisops sp.

ZOOBENTHOS:

PLATYHELMINTHES:
Neorhabdocoela

NEMATODA

20

— 0o

ANNELIDA: Oligochaeta

18

ANNELIDA: Hirudinea

Batracobdelloides tricarinatus

Helobdella stagnalis

ARTHROPODA:

Crustacea: Cladocera

Alona cambouei

Ilyocryptus agilis

Leydigia acanthocercoides

569

66

Leydigia leydigi

49

Leydigia (?) ciliata

41

25

Macrothrix laticornis

167

18

10

Crustacea: Copepoda

Cyclopoidae:

Unid.

Harpacticoidae

26

Crustacea: Ostracoda

35

12

N[ —

Crustacea: Decapoda

Atyaephyra desmaresti

Acarina

Insecta:

Ephemeroptera

Zygoptera

Trichoptera

Coleoptera

Diptera: Ceratopogonidae

Diptera: Chironomidae

W=
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MOLLUSCA: Gastropoda

Haitia acuta

71

LOINDINITI D) KRN *




D'OIZX NI'7IN "I0N

: (NI HWI9) YT9N NHYNL OMOVXNPN NPIIN-YT0N 25972 OOYHIN DOV .3 AYaY
2009 X1 — 2008 12I0PIN

Taxa Dates: 11/10 | 31/10 | 12/11 | 21/12 | 28/01 | 25/02 | 01/03 | 31/03
ZOOPLANKTON:

ROTIFERA:

Brachionus sp. 2 1

ARTHROPODA:

Crustacea: Cladocera

Bosmina longirostris

Ceriodaphnia ? laticaudata

Chydorus sphaericus* 1

Daphnia ? curvirostris

Disparalona rostrata 3 5 6

Crustacea: Copepoda

Cyclopoidae 41 1 5 13 31 68 6
ZOOBENTHOS:

NEMATODA 2 1 2 1 9 23 2 18
TARDIGRADA 1

ANNELIDA: Oligochaeta 7 1 4 10 27 1 4
ANNELIDA: Hirudinea

Helobdella stagnalis 1 4

ARTHROPODA:

Crustacea: Cladocera

Alona quadrangularis 5 12 38 1

Alona rectangula 8 1 1 78 1
Camptocercus uncinatus 2 2

Ilyocryptus agilis 9 3 43

Ilyocryptus sordidus

Leydigia acanthocercoides 4

Leydigia leydigi 4 12 10

Macrothrix laticornis 11 1 12

Monospilus dispar 5 1 11 38 83 4
Pleuroxus laevis 3

Simocephalus expinosus 1

Simocephalus vetulus

Crustacea: Copepoda

Cyclopoidae:

Paracyclops fimbriatus 14 8 73 155 27 1 15
Harpacticoidae 14 2 3 21 10

Crustacea: Ostracoda 10 17 10

Crustacea: Decapoda

Atyaephyra desmaresti 34 12 23 4 9 5
Acarina 1 1 1 5 1
Insecta:

Ephemeroptera 8 1 8 11

Odonata: Anisoptera

Odonata: Zygoptera 3

Trichoptera

Coleoptera: Dytiscidae

Herophydrus guinensis 1

Coleoptera: Helophoridae

Diptera: Ceratopogonidae 1 11 8 2 2
Diptera: Chironomidae 11 3 5 18 31 3 10

Diptera: Dixidae 1
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MOLLUSCA: Bivalvia

Corbicula fluminalis

Pisidium sp.

MOLLUSCA: Gastropoda

Bithynia phialensis

Haitia acuta

Melanopsis buccinoidea

Melanopsis costata

Melanopsis “saulcyi”

11

Theodoxus michonii

=N

Valvata saulcyi

73
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: (29Y10 HWI9) YTPN NHYNL OMONXNPN NPIIN-YT0N 20972 OOYTIN DMV .4 AYaV
2009 X1 — 2008 12I0PIN

Taxa Dates: 31/10 | 12/11 | 21/12 | 28/01 | 25/02 | 01/03 | 31/03

ZOOPLANKTON:

ROTIFERA:

Brachionus sp.

ARTHROPODA:

Crustacea: Cladocera

Bosmina longirostris

Chydorus sphaericus*

Disparalona rostrata 3 28 8 5 9

Crustacea: Copepoda

Cyclopoidae 2 22 72 59 5 24

Insecta:

Hemiptera: Corixidae

ZOOBENTHOS:

NEMATODA 1 2 2 43 9 1 2

TARDIGRADA

ANNELIDA: Oligochaeta 2 4 2 5 24 1

ANNELIDA: Hirudinea

Helobdella stagnalis 3

ARTHROPODA:

Crustacea: Cladocera

Alona guttata tuberculata 1

Alona quadrangularis 2 19 35 4 8

| 0o

Alona rectangula 1 43

Camptocercus uncinatus

Ilyocryptus agilis 3 5 2 6

Leydigia leydigi

~N | =

Macrothrix laticornis 18 15 5

Monospilus dispar 4 36 133 125 274 3 57

Pleuroxus laevis

Simocephalus vetulus 1

Crustacea: Copepoda

Cyclopoidae:

Paracyclops sp. 3 36 87 199 127 78

Harpacticoidae 22 14 24 8 6

—_

Crustacea: Ostracoda 3 1 4 5 2

Crustacea: Decapoda

Atyaephyra desmaresti 2 4

RN
()]
w

Acarina

Insecta:

Ephemeroptera 1 4 12 14

Odonata: Zygoptera 4 3

Trichoptera 2

Coleoptera: Hydrophilidae

Diptera: Ceratopogonidae 2 27 97 41

N O

Diptera: Chironomidae 2 3 21 10 17

Diptera: (?) Tipulidae

MOLLUSCA: Bivalvia

Pisidium sp.

Pisidium annandalei 2

MOLLUSCA: Gastropoda

Melanopsis buccinoidea
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Melanopsis costata

Melanopsis “saulcyi”

~N =

Theodoxus michonii

ENFN

NN
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901210 PN N2 OOOVRNPNX NPIIN->IDN 215712 OOYTIN DMV .S NYaV
2009 XM — N

Taxa Dates: 28/01 | 25/02 | 01/03 | 31/03

ZOOPLANKTON:

ROTIFERA:

Asplanchna sp. 10

Brachionus sp. 592 912 10 2

ARTHROPODA:

Crustacea: Cladocera

Bosmina longirostris 10

Ceriodaphnia pulchella

Ceriodaphnia sp. 30

—
o ||

Chydorus sphaericus* 341 585 574

Daphnia curvirostris 1 57 1

Crustacea: Copepoda

Cyclopoidae 412 768 316 31

Insecta:

Hemiptera: Pleidae

Plea sp. 1

ZOOBENTHOS:

PLATYHELMINTHES: Neorhabdocoela 1

NEMATODA

TARDIGRADA

w
W@

ANNELIDA: Oligochaeta 1 14

ARTHROPODA:

Crustacea: Cladocera

Alona cambouei 52 9

Alona (?) quadrangularis

N|—=

Alona rectangula 155 23 24

—_—

llyocryptus sordidus

Leydigia acanthocercoides 7
Leydigia leydigi 8 7 5
Macrothrix laticornis 27 1 4
Simocephalus vetulus 2

Crustacea: Copepoda

Cyclopoidae:

Paracyclops sp. 2 6
Harpacticoidae 28 63 73 12
Crustacea: Ostracoda 452 109 8
Crustacea: Decapoda

Atyaephyra desmaresti 6

Insecta:

Zygoptera 7 4 4
Trichoptera 1 5 5 1
Diptera: Chironomidae 7 14 8
MOLLUSCA: Gastropoda

Haitia acuta 2 9 26 1

0NN O KNI *
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£0132N PN M) PPIND )TV NYYNI NPT MTTH, 00N *NNVINL .6 NYav

2009 729nV90 — 2008 I12IVPIN

noMa noMa :Inax JInax nwn nwn RN
navia navia AN |avn Haalh) Haath)
nIoY nmnT DANNN n1'on NT™-7U19 -2w19
2yn

214 20.0 18.3 31/10/08

21.2 18.9 19.5 12/11/08

11.5 11.9 11.9 21/12/08

14.2 16.0 14.5 15.0 28/01/09

13.4 11.9 12.6 11.4 25/02/09

10.9 11.5 10.8 9.3 9.6 01/03/09

21.5 23.6 19.3 215 31/03/09

22.1 24.2 225 18.8 26/04/09

25.8 24.7 26.2 22.1 25/05/09

26.5 24.5 22.8 21.8 28/06/09

255 27.8 24.9 20.3 30/07/09

27.1 30.1 29.1 23.8 221 29/08/09

LOPIDN MOYNI NINNN MNVINVN *

PN N2 POIND JTVN NOYNA, NPT MITTH 000 DY *dDNwn Movn .7 AYav

2009 920090 — IND’ :NVIIN

noMa noMa INax JInax nyn nn 1NN
navn n1avia AN |ayn Haath! Haath)
n1IoY nmnT DANNN n1'on nTn-2v1o 7919
2yn

274 272 229 221 28/01/09

290 289 282 236 25/02/09

491** 445** 302** 202 198 01/03/09

347 505** 238 235 31/03/09

217 391 220 221 26/04/09

243 268 214 209 25/05/09

210*** 254 232 218 28/06/09

380 278 416** 436™** 30/07/09

253 338 288 399** 429** 29/08/09

J70/032°0172°0 TN NI NPYNRYNN MMIN *
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DTIPN N7 MY N7YT2 MDIZON NPHINOPLN MXAPN DY DMIIYN MNYN NIV : NOD)

D"yTNn NinYy

D'y NinYy

PLATYHELMINTHES:

Neorhabdocoela

NINIVY — DW7IN

Turbellaria D'0 — 'W7In
ROTIFERA nI'7'a%7a
NEMATODA ni'ma — nwiin
TARDIGRADA "om —2T"
ANNELIDA: NIMYav — DW7IN
Oligochaeta nreT — 97 0WIIN
Hirudinea N1y
ARTHROPODA: ‘0720 — 'Pno
Crustacea: D010
Cladocera D'N19T
Copepoda D'"'7270Y
Ostracoda NIMIoTY
Decapoda 220 — "'wyn D010
Acarina NIMEN
Insecta: :0'pPn
Ephemeroptera D'INIMA
Odonata: :0'N'9Y
Zygoptera NINMoY
Anisoptera niM'oy
Hemiptera: ‘0'N — 'YOYO
Corixidae D'NIN — D'YDYWDO
Notonectidae D0V — D'YOYD
Trichoptera D'n — 'Yy
Coleoptera NI'YI9'N
Dytiscidae NIN'NY — NI'YI9'N
Hydrophilidae D'N NIQAIN — NI'YI9'N
Diptera: ‘0'NaIarT
Ceratopogonidae D"vina!

Chironomidae

(0"wiun') o'x'Ixn — D'YIN'

Dixidae

Tipulidae D'"NY7I9'0
MOLLUSCA: MDD
Bivalvia NI9TY
Gastropoda nnITn
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8PN .1

MY TN DXWXIANY DIXTN MIIN YNVLNY TYNNA YNIND 2009 MV DTN NN NV
DNV YYD DY NPDON INND NDIND VPMIS NV DTN PO YTIN 2007 NIV .2007 INN
NIN) 1ND2DD) NN DIXTN NN 2NN NN PITAD NN D NVIN NIVN . IPON YN XD DA
.DNYN P2 MV TONNA NIIN2 DONY DY

DNNN 112 DYYI) 9NN TV NNNN 7 2 YY) AN NV .NNNN 14 2 1wy DXNVNIN
N2, MPON PYN-1TI NN ,NI2NND NYYN DN DIXNVIN MWD MAMWNN NINNN
ATV-NWTN NN 101 NOYN-MIYS THINAN NI NDIN NIAND NOYN IR RN ,07I900
YTT0Y DTN NN P2V DA IWPN PTIN, 03 MODND DX TTH D) IPT) , 00T Y NVNY qONA
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M2 7N 9N YHHIN DXVIN 90N .NNNNN P NNYN P2 DIDTIAN INNNDI NIAND PTTNA
LN DYTHN OX0N9N 90N DM 1N NNNNN - (NNHRNND 314 NNIYD 614) 1IN IWNND
POIND ONT DY M) 190N TN DIAND NV .PYIND NDNON MY MNPINN NNNNN
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MINN) 101 NYYN — MY PN MNNA HAPNN,NNNNN P20 NP MAIN TIVD ,IAND NV
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(MNNN2 0.411 1.58 Hw ©¥27y) (1 MINMN) NIANND NOYN MNNN DAPNN

DIPON MY YTTNI NN W) DN INNN ,TODNYN MM ,NNVIMNL DY DTN
101 NSYN— MY 7NN MINNA DINVIN NIVWA NRNNI NMIN NPDNYNN MININN .NNNN2
D991 (11 NINN) HYI9 MNN2 DXNVIN MW INNN) INPI DN OV (10 NINN)

18.6C° ya m>n 2>aNa MMNVIDNLA NNV 91251 POVLYN NYAPH NRND DN DXMIN
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pugnax
1 1 Tawny Owl Strix aluco | N8N D
201 201 Black-tailed Limosa limosa | mI8n Nyndd
Godwit
1 1 Common Myna | Acridotheres tristis | 12180 NNND
433 433 Glossy Ibis | Plegadis falcinellus DN N0
1 1 White-winged Chlidonias | 2% MmN
Tern leucopterus 90
1 1| Whiskered Tern Chlidonias | 12Y 7MY N
hybridus nY

-132 -




0"I9'Y

PO WO
27N nYasn | WY may NN OV Y Y 1
NPNIPN o
1034 1034 Northern Anas clypeata mIn
Shoveler
21 2 19 White Wagtail Motacilla alba | 29 *oNO5N)
67 65 2 Yellow Wagtail Motagcilla flava | 21X Y985
2 2 Eurasian Accipiter nisus NNN X
Sparrowhawk
5 5 Levant | Accipiter brevipes R NIPAY!
Sparrowhawk MYyaSN
4 4 Syrian Dendrocopos YND P
Woodpecker syriacus
22 22 Garden Warbler Sylvia borin TON 010
1 1 Warbler sp. Sylvia sp. .N.2°0910
4 4 Eastern Orphean | Sylvia crasirostrus LZa) aRmRlv)
Warbler YNNN
50 48 2 Lesser Sylvia curruca | ©»MV D1D
Whitethroat
1 1 Barred Warbler Sylvia nisoria INY) Y10
26 25 1 Common Sylvia communis DN Y010
Whitethroat
131 129 2 Blackcap Sylvia atricapilla NV Y010
N9’
9 9 Sardinian Sylvia NV 010
Warbler melanocephala UNI
3 3 Eurasian Jynx torquilla YNI2D
Wryneck
300 1 299 Common | Gallinula chloropus Mo
Moorhen
1 1 Alpine Swift Tachymarptis DN OO
melba
289 289 Common Swift Apus apus NN DO
3 3 Pallid Swift Apus pallidus MNNN OO
767 767 Pied Avocet Recurvirostra 19’0
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