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Additional information

Physical features of the site:
Geology, hydrogeology

Following the withdrawal and the sedimentation of the last lake, the so-called Late Miocene Lake
Pannon in this region on the Great Plain, approximately 4.5 million years ago, the ancestor
structures of the Danube, the ancient Tisza and the tributaries of the latter appeared. From this
point on the previous lake sediment supply was replaced by river sedimentation (primarily by the
Danube). Until the Gunz-Minden Interglacial Episode in the Pleistocene Ice Age following
Pliocene Epoch the Danube ran southeast-bound towards Szeged, cutting the region in half, and
supplied river sedimentation in a width of some 1000 metres. In the Giinz-Minden Interglacial
Episode of the Ice Age a major change occurred: with the development of the region’s south-
western depression (Kalocsa depression) the Danube gradually started to drift westward by
leaving its previous diagonal flow direction and took over its present north-south position. The
Danube had already filled up the previous areas. River sedimentation ceased on the alluvial fan
replacing these, situated east of the region, which remained higher than the Trans-Tisza region,
and a thick eolic sedimentary layer were deposited on it (in the areas undisturbed by water).

This sedimentary layer consists of sand blown out of the Danube valley in the ice-free periods of
the Ice Age, which was structured as a series of sand piles in the north-south direction according
the dominant wind direction, as well as loess developed during the ice formation periods, their
transformed (e.g. soil) varieties and sediments washed out by local precipitation.

The sediment pattern delivered by the Danube-Tisza interfluvial winds protrudes slightly east of
the current Tisza route, between the river layers of the Tisza. Therefore a geological situation
developed in the smaller eastern section of the region where the Tisza, through its westbound
movement, entered the alluvial fan of Danubian origin and in certain locations cut up and
destroyed the surface of Danubian origin from the late Pleistocene period and enriched it with its
own sediments (occasionally in an astonishing width of several hundred metres).

Based on geological evolution, the geological structures covering the surface and the
morphological conditions the region can be divided into three major geological units:

- Danube Valley (a tectonic and erosional depression along the Danube river in a width of some
20-30 km) with an average height of 90-100 m above sea level.

Pedology

Prior to the river control of the Danube the Danube Valley used to be the river’s normal
floodplain, then it was an area covered with inland waters on a regular basis subsequently, as
well. Also, as a result of its pedological (mainly calcareous-sodic plains developed on a fine
granule rock bed) and geological structure (the significant presence of a fine waterproof clay
layer) precipitation filter downwards with difficulty and may remain permanently in the
depressions. It is generally true that due to the winter precipitation and the high ground water
level in the spring significant water volumes appear in the depressed areas (in the isolated
depressions of lake beds and old water flows).
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The soil types developed here are:

- Chernozem meadow soil types, which are surfaces developed on a sandy loess base situated in
the highest level layers in the region, with a high humus content. Their layer thickness varies
between 20-40 cm. Generally the salty ground water already does not impregnate these layers. In
cases where these highest locations are relatively expansive, tillage activities are carried out on
them, and if they are smaller in size (a few 100 m?), they form islands on the saline steppe, partly
conserving the old sand and loess steppe flora of these areas.

- Solonetz meadow or carbonated solonetz soils, which appear in non-classical forms, in patches,
and are more of a transition between the meadow and sodic soils in various combinations,

- Solonchak-solonetz soils, sodic solonchak soils, solonchak soils of eroded salt berms. Among
these calcareous-sodic solonchak-solonetz soils are the most common, giving the character of
the sodic plains found here. Due to their isolation and weak runoff conditions such depressions
and low areas promoted the accumulation of periodic waters, which, as a result of the known salt
composition of ground water, led to the formation of sodic wetlands and higher level sodic
areas.

Climate

The climate variations are limited in the region of the Carpathian Basin. The macroclimate can
be considered a homogenous basic feature in terms of surface and fauna evolution, as well.

The region has a temperate continental climate. Its unique features are limited cloudiness, a
relatively high number of sunshine hours, high daily and annual temperature variation, relative
dryness and very low humidity values.

This region is the area with the least cloudiness in Hungary. The annual average cloudiness is 52-
57%. The annual average number of sunshine hours is approx. 2050. At the same time this is one
of the warmest areas in the country. No significant variations exist in this region. The annual
average temperature is between 10-11°C. The mean temperature of the coldest month (January)
is between minus 1.5 and minus 2°C, while that of the warmest month (July) is 21-22°C.
Characteristically of areas with a continental climate, the annual average temperature variance is
quite significant (23-24°C). The region can be classified within Hungary as one with a short
winter and a long summer. The number of winter days is only 26-31, however, major frosts are
common. Spring comes early, and the average temperature rises above 10°C in the whole region
between 7-12 March. The number of summer days is 81-84. In the fall the daily average
temperature falls below 10°C again generally between 17-21 October.

The region is one of the parts of the country having the least precipitation. Under normal
conditions the annual precipitation is between 500-600 mm in the region. The rainfall of the
summer semester (April-September), the so-called breeding period, is around 300-350 mm. The
winter precipitation occurs mainly in the form of snow. The number of snow-cover days is 30-
40. The precipitation conditions therefore are relatively disadvantageous. This is further
intensified by low humidity values, with an annual average of many years at 71-74%. Based on
this data we may declare that the balance of precipitation and evaporation is negative in the
region. The wetlands that have developed and exist can thank their subsistence to supplementary
water influences (e.g. ground water).

The region so characteristic of the plain territories of the Carpathian Basin in terms of geology
and climate offered settling opportunities for the natural continental fauna, including elements of
both steppe and mediterranean nature. In addition, due to its geographical location (e.g. as a
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basin centre surrounded by mountains) and its other features it became a place for the
development of numerous endemic plant and animal species.

Under the given geological situation and under homogenous climate conditions the varied fauna
is primarily the result of the abundance of pedological, hydrological and micro-relief conditions.

General ecological features:

Lepdio-Puccinellietwm and Astero-Agrostetum albae sodic marshes: The feature of this habitat is that it
has only temporary or ephemeral saline water-flooding zone (0-10 cm), usually from later
autumn to later spring. After it has dried out saline crystals often occur in high density on the
bare surface, therefore, plant growth is strongly hampered here. The characteristic vegetation,
which can thrive in these extreme conditions consists mainly of terrestrial halophyte and
succulent plants such as: Lepidio crassifolium, Puccinellia limosa, Camphorosma annua, which occur
sporadically on the surface. This habitat is one of the most important shorebird feeding zone
because it has seasonal shallow (0-10 cm) water coverage and bare surface, often only the surface
is wet and the muddy ground is soft. This feeding habitat exists mainly in spring and autumn for
the waterbirds, when there is higher water level on the site.

Puccinellietum limosae sodic marshes: This habitat is similar as Lepidio marshes, but it has longer
and a bit deeper saline water-flooding (0-20 cm), usually from early autumn to beginning of
summer, due to more vegetation biomass can be found here, especially high dominant of
halophyte Puccinellia limosa. The sodium crystal accumulation is not so expressed on the surface
only in the deeper level of the soil. The vegetation coverage abundance may be very variable.

Bolboschoenus-Phragmitetum sodic marshes: This habitat regulatly is covered with shallow water (0-
30 cm) or wet all over the year. Due to here can overgrow more abundant halophyte vegetation
as on saline marshes 2. zone. The characteristic dominant plants are Bolboshoenus maritinus and
saline ecotype of Phragmites communis, these may occurrence in very different coverage proportion.
Open bed of pans: This habitat regulatly is covered with deeper saline shallow water (10-50 cm)
all over the year. According to there is not important emergent vegetation only few sporadic
saline submerged water plants as Potamogeton pectinatus. This habitat is the major importance for
waterbirds. In hot summer, when the water level may be dropped seriously, so pool-bed surfaces
can be become only wet or dried out.

Other not characteristic wetlands types can be also found such as Algpecuretum pratensis meadow
and Caricetum acutiformis ripariae marshes.

Continental Pannonic sodic affected steppes are extensively scattered around the wetlands such
as  Artemisio-Festucetum  psendovinae dannbiale, and _Achilleo-Festucetum  psendovinae. — Fragmented
Pannonic loess steppic grasslands are also such as Salvio-Festucetum rupicolae.



Ramsar Site: 187 — Upper Kiskunsag Alkaline Lakes Ramsar Information Sheet

Bibliographical references:

Andrikovics, S. & Muranyi, D. (2003): Zoobenstosz egytittesekrol a Szabadszallas-Filpszallas
kornyéki fehér szikes vizekben. With English summary: Zoobenthic assemblages in the white
sodic waters near Szabadszallas-Fulopszallas (Hungary). Természetvédelmi Kozlemények 10.
pp-251-271, 2003

Boros, E. (1996): Koegzisztens fészkel6é partimadarak monitoringjanak eredményei 1992-1995
kozott. With English summary: Preliminary results of the monitoring of coexistently breeding
waders in Hungary between 1992 and 1995. Partimadar 5: 1-9p.

Boros, E. (1997): A Boddi-szék - egy kevéssé ismert alfoldi szikes t6 jellemzése a Bonaparte
parttutd (Calidris fuscicollis) els6 el6fordulasa kapcsan. With English summary: First record of
White-rumped Sandpiper in Hungary. Tazok (Madartani Tajékoztato) 2.évf. 3.szam. 102-105.p.

Boros, E. (1998): Partimadar kolt6habitatok térbeli makromintazatanak vizsgalata két szikes
tavon. With English summary: Spatial pattern of breeding habitats of three wader species at two
saline lakes. Ornis Hungarica & Suppl. 1: 59-68. 1998

Boros, E. (1998): Kiiszvago csér (Sterna hirundo) tészkelShelyek kialakitasa a Kiskunsagi Nemzeti
Parkban. Partimadar. 6-7. (1997-1998): 1-8.

Boros, E. (1998): First record of White-rumped Sandpiper in Hungary., Aquila: vol. 103-104:
p146-148. (1996-1997)

Boros, E. (1999): A magyarorszagi szikes tavak és vizek Okologiai értékelése. With English
summary: Ecological state of sodic water bodies in Hungary. Acta Biol. Debr. Oecol. Hung. 9:
p13-80 1999.

Boros, E'. & Biré, CS.* (1999): A Duna-Tisza kozi szikes tavak ¢koldgiai allapotvéltozasai a
XVII-XX. szazadok idGszakaban. With English summary: Ecological change of sodic water
bodies in the plain between Danube and Tisza from 18" to 20" centuries. Acta Biol. Debr. Oecol.
Hung. 9: 81-105, 1999.

Boros, E. — Pigniczki, CS. (2001): Feltolt6dott szikes tavak rekonstrukcidja és a szikes mocsari
vegetacié kezelése a kiskunsagi szikes tavaknal. With English summary: Habitat reconstruction of
charged sodic lakes and the maintain of the sodic marshland vegetation at the Kiskunsagian sodic
lakes. Tuzok 6(1), 2001. p8-14.

Boros, E. (2002): Partimadarak (Charadrii) potencialis taplalékkinalata és az él6helykezelés
Osszefiggésel kiskunsagi szikes gyeptertiileteken. With English summary: Investigations on the
relation between potential food resource of shorebird (Charadrii) and habitat management
practices on sodic grassland habitats in the Kiskunsag. Aquila, 107-108, p. 15-35.

Boros, E. (2003): Vizimadar populaciévaltozasok és kornyezeti okai a Kiskunsagi Nemzeti Park
szikes tavain és mocsarain. With English summary: Waterbird population changes and their
environmental reasons on sodic lakes of the Kiskunsag National Park. Természetvédelmi
Kézlemények 10. pp. 289-312, 2003

Farago, S. (1995): Geese in Hungary 1986-1991. IWRB Publication 36, 1995.



Ramsar Site: 187 — Upper Kiskunsag Alkaline Lakes Ramsar Information Sheet

Farago, S. (1996): A magyar vadlad adatbazis 1984-1995: egy tartamos monitoring — Data base of
gees in Hungary 1984-1995: A long-term monitoring. Magyar Vizivad Kézlemények — Hungarian
Waterfowl Publications No. 2. p3-222.

Fehér, G. (2003): Szikes tertiletek vizeinek Desimales floraja. With English summary: Desimales-
flora of sodic waters. Természetvédelmi Kozlemények 10. pp.177-183, 2003

Fehér, G. & Schmidt, A. (2003): Kiskunsagi szikes tavak (KNP 1I) algologiai vizsgalata. With
English summary: Algological investigations of sodic ponds in Kiskunsag. Természetvédelmi
Kézlemények 10. pp.163-176, 2003

Forro, L. (2003): A Fulopszallas-Szabadszallas kornyéki szikes vizek rakfaunaja. With English
summary: The microcrustacean fauna of the sodic waters in the vicinity of Fulopszallas-
Szabadszallas. Természetvédelmi Kozlemények 10. pp.241-250, 2003

Forro, L. & Boros, E. (1997): Microcrustacean zooplankton as potential food of Recurvirostra
avosetta in sodic waters of the Hungarian Plain. Lymnology and Waterfowl monitoring, modelling
and management. Hungarian Waterfowl Publications No.3. (Ed. S. Faragé and J. Kerekes)
Sarréd-Sopron, 21-23. nov. 1994. 239-250p.

Fizi, A. — Biro, B. & Toth, T. (2003): N6vény-mikroba kolesonhatasok és néhany
talajtulajdonsag kozotti 6sszefiiggés hazai szikeseken. With English summary: Plant-microba

interactions and the effect of some soil properties on salt affected areas. Természetvédelmi
Kézlemények 10. pp.191-205, 2003

Mahunka, S. [eds.] 1986: The fauna of the Kiskunsag National Park, Vol 1. Akadémia Kiado,
Budapest 1986.

Mahunka, S. [eds.] 1987: The fauna of the Kiskunsag National Park, Vol II. Akadémia Kiado,
Budapest 1987.

Papp, B. (2003): A Fulopszallas kornyéki szikes tavak mohaflorajanak allapotfelmérése. With
English summary: Investigations on the bryophyte flora of saline-alkali lakes around
Filopszallas. Természetvédelmi Kozlemények 10. pp.217-228, 2003

Palfai, 1. (1994), Osszefoglalé tanulmany a Duna—Tisza kozi talajvizszint-siillyedés okairdl, és a
vizhianyos helyzet javitasanak lehetSségeirdl. — In: Palfai I. (szerk.) 1994: A Nagyalfold
Alapitvany Kotetei 3. A Duna—Tisza kozi hatsag vizgazdalkodasi problémai. — Nagyalfold
Alapitvany, Békéscsaba. pp. 111-126. ISBN 963 04 3942 1, ISSN 1216-4933.

Schmidt, A (2003): Kiskunsagi szikes tavak (KNP II) 6sszehasonlité vizkémiai vizsgalata. With
English summary: Comparing water chemical investigations of sodic ponds in the Kiskunsag
National Park (KNP II). Természetvédelmi Kézlemények 10. pp.153-162, 2003

Szabo, A. (2003): Protozooldgiai (Protozoa, Ciliata) vizsgalatok a Ful6pszallas-Szabadszallas
kornyéki szikes kisvizekben. With English summary: Recent protozoological investigations of
small alkaline wetland patches in Filopszallas-Szabadszallas area. Természetvédelmi
Kozlemények 10. pp.229-239, 2003



Ramsar Site: 187 — Upper Kiskunsag Alkaline Lakes Ramsar Information Sheet

Szabd, S. 1993: The effect of becoming waterless and experiments of livingplace reconstruction
on Mollusca living in the soid laces of Upper Kiskunsag. Malacological Newsletters. 12. 47-57p.

Szabd, S. 1990: The survival, resettle and Return of the protected snails living in the National
Parks of Hungary, - Abstr. 2 Int. Congt. on Medical and Applied Malacology (Seul, Korea 1990

Szabd, S. (2003): Két évtized a Fels6-Kiskunsag szikes vizeiben ¢é16 Molluscak kutatasaban. With
English summary: Aquatic Mollusca of the sodic waters in the Upper Kiskunsag.
Természetvédelmi Kozlemények 10. pp.273-288, 2003

Szujko-Lacza, J. & Kovats, D. (eds.) 1993: The Flora of the Kiskunsag National PArk. In the
Danube-Tisza Mid-Region of Hungary. Vol. I. Magyar Természettudomanyi Muzeum, Budapest
1993. 469pp.

Sterbetz, 1. 1981. Protected wetlands of international importance in Hungary. IWRB XVII.
International Conference in Debrecen 1981.

Toth, T. — Kuti, L. & Fugedi, U. (2003): Havonkénti vizsgalatok a Zab-szék mellett. A toviz, a
talajviz, a talaj, névényzet idébeli valtozasai. With English summary: Monthly observations at
Zab-szék saline lake. Temporal changes of lake water and groundwater, soils and vegetation.
Természetvédelmi Kozlemények 10. pp.191-205, 2003

Voéros, L. & Balogh, K. (2003): Fotoautrot6f pikoplankton Duna-Tisza kozi szikes tavakban.
With English summary: Photoautotrophic picoplankton of the natron lakes in the Danube-Tisza
Interfluve. Természetvédelmi Kézlemények 10. pp.185-189, 2003



