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FENOMENUL HELIOTERMIC « A HELIOTERMIA JELENSEGE « THE PHENOMENON OF HELIOTHERMY

Fenomenul heliotermic

Pentru aintelege fenomenul care a facut din Sovata o statiune balneara de renume mondial, trebuie mai intai
sa avem o imagine despre natura asa-zisului ,strat haloclinal’. Daca o solutie salina concentrata este
acoperita cu grija cu un strat de apa dulce mai putin dens, cele doua straturi cu densitati diferite vor ramane
stabile, unul peste altul, pentru o perioada lunga de timp.

Aceasta se intampla la scara mai mare in Lacul Ursu: apa sarata aproape concentrata in zonele adanci
provine dintr-un parau sarat ocazional care submerge in lac, precum si din dizolvarea rocilor de sare. Apa cu
densitate mai redusa din apropierea suprafetei provine din paraurile cu apa dulce care se varsain lac. Limita
dintre cele doua straturi, unde concentratia de sare si, prin urmare, densitatea apei creste brusc pe masura
ce coboram spre adancuri, se numeste strat haloclinal. In Lacul Ursu, acesta se situeaza in prezent la o
adancime de aproximativ 2.7 m.

Autorul acestei prezentari, Dr. Péter HANTZ in timpul unei scufundari, a imprastiat ghinda si prune sub
suprafata apei, care s-au scufundat incet pana la stratul haloclinal. Deoarece concentratia de sare si, prin
urmare, densitatea apei creste brusc in acel segment, ghinda si prunele au inceput sa pluteasca pe acest
strat special, unde se gasesc si alte resturi de plante.

Cand un strat de apa este incalzit, acesta devine mai putin dens si se ridica in interiorul corpului de apa. Prin
urmare, intr-un lac ,obisnuit", straturile de apa apropiate de suprafata sunt cele mai calde in timpul verii.

Situatia este diferita in lacurile sarate si heliotermice. Imaginati-va ca coboram prin stratul haloclin al unui
lac heliotermic. Pe parcursul calatoriei noastre, gasim straturi de apa cu o concentratie crescanda de sare
(si densitate). Pe un segment, temperatura straturilor de apa mai adanci de asemenea creste (deoarece sunt
incalzite de radiatia solara), ceea ce in mod normal ar scddea densitatea.

Pe masura ce coboram, cresterea densitatii datorata cresterii concentratiei de sare este mult mai
semnificativa decat scaderea densitatii provocata de cresterea temperaturii. Prin urmare, straturile de apa
mai adanci pot fi mai dense chiar daca temperatura lor este mai mare decat a straturilor de deasupra. Acesta
se datoreaza faptului ca concentratia de sare in straturile inferioare este semnificativ mai mare, iar
salinitatea crescuta are un impact mai mare asupra densitatii in comparatie cu efectul temperaturii crescute.
Ca rezultat, gradientul de salinitate stabilizeaza stratificarea, permitand temperaturi mai ridicate in straturile
de apa inferioare. Aceasta este explicatia fenomenului de heliotermie, care arata de ce straturile de apa din
jurul haloclinei, si nu straturile de suprafata, sunt cele mai calde.

Mentinerea temperaturilor mai ridicate in jurul stratului haloclin este, de asemenea, ajutata de stratificarea
stabila a lacului in aceasta regiune, prevenind amestecarea straturilor inferioare, mai calde, cu cele
superioare. Efectul de captare a caldurii este intensificat si de faptul ca apa nu este transparenta la radiatia
infrarosie (radiatia termica).

Heliotermia se poate dezvolta numai in lacurile stratificate unde stratul haloclinal (chemoclinal pentru lacurile
care contin alte substante decat sarea), la care densitatea apei creste brusc in timpul submersiei, nu se afla
la 0 adancime prea mare Si, prin urmare, poate fi incalzit de radiatia solara, adica razele de soare nu sunt
absorbite in straturile de apa de deasupra. Deplasarea in jos a stratului haloclinal implica, prin urmare, si o
reducere a fenomenului heliotermic.

in Lacul Ursu, in regiunea de sub stratul haloclinal, de exemplu la o adancime de 4 m, salinitatea este aproape
saturata, mai mare decat 300 g/L, in timp ce deasupra stratului haloclinal, la 0 adancime de aproximativ 1m,
concentratia este de aproximativ 50 g/L. Concentratiile de la suprafata depind in mare masura de conditiile
meteorologice. Pentru comparatie, concentratia de sare din apa de mare este de aproximativ 35 g/L, in timp
ce solutia de sare saturata la 20 grade Celsius este de 317 g/L.

Exista, de asemenea, o multitudine de
informatii false despre acest fenomen in
literatura stiintifica nationala. De exemplu,
nu este adevarat ca reflectarea radiatiei
termice are vreo legatura cu fenomenul de
heliotermie. Din acest motiv, termenul de Jveghazhatas” kifejezés hasznalata sem
efect de ser@” nu este adecvat, ci mai szerencsés, de a ,h6csapda” kifejezés mar
degraba termenul de ,capcana termica" ar megfeleld.

fi mai potrivit.

hogy a hdsugarzas visszaverddésenek
barmi koze lenne a heliotermia
jelenségéhez. Eppen ezért az

description.

Alte lacuri heliotermice
Pe planeta noastra, doar cateva zeci de lacuri mai mari prezinta o heliotermie stabila care duce la o crestere
semnificativa a temperaturii. In Sovata, ne mai putem bucura de acest fenomen in Lacul Alunis, iar in

Transilvania gasim lacuri heliotermice, saline, in jurul Ocnei Sibiului si Turda.

Autorul acestei prezentari a investigat, de asemenea, un lac de mina de langa Geamana, in care apa foarte
acida care continea metale dizolvate a format stratul inferior, mai dens. in acest lac, de-a lungul asa-
numitului strat chemoclinal, unde saltul de densitate se datoreaza altor compusi in afara de sare, Si anume

metalelor dizolvate, heliotermia este de asemenea detectabila in timpul verii.

Alte lacuri heliotermice binecunoscute sunt Hot Lake din statul Washington, SUA, Lacul Hayward din Australia,
Lacul Solar din Eliat, Egipt, o parte reziduala a Marii Aral care se usuca, si Lacul Vanda din Antarctica, acoperit

cu gheata in majoritatea anului.

A jelensegrol sok téves informacio is kering There is a lot of misinformation in the

a hazai szakirodalomban. Példaul nem igaz, national scientific literature dealing with
heliothermy. For example, it is not true that
the reflection of thermal radiation has
anything to do with the phenomenon of
heliothermy. Therefore, the term
‘greenhouse effect’ is not appropriate to
use when talking about heliothermy; the
term 'heat trap' provides a more accurate
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The Phenomenon of Heliothermy

To understand the phenomenon that made Sovata/Szovata a world-famous spa, we first need to review
haloklin réteg mibenlétét kell attekintentnk. Amennyiben egy tomeny sooldatra ovatosan egy kisebb the nature of the so-called halocline layer. If a concentrated saline solution is carefully covered with a
sirliséql édesvizet helyezlnk, a két kilonboz6 sdrliséqi réteg hosszu ideig stabilan megmarad less dense freshwater layer, the two layers of different densities will remain stable on each other for a
egymason. long time.

A heliotermia jelensége

A Szovatat vilaghird flrdove emeld jelenség magyarazatanak megértéséhez eldszor az Gigynevezett

Ez torténik nagyban a Medve-to esetén is: a soban majdnem telitett alsobb viztest sotartalma a toba
omlG és alabuko, idoszakos sos patakbal és a sosziklak oldasabol szarmazik. A felszin kozelében levd
kisebb s(iriiséqu vizréteg pedig a toba befolyo édesvizii patakokbal ered. A két réteg hatarat, ahol
lefele haladva hirtelen megnovekszik a sokoncentracio, és ezaltal hirtelen megnd a viz sir(isége,
haloklin rétegnek nevezziik. Ez a Medve-toban jelenleg kb. 2,7 méter mélyen helyezkedik el.

This is what happens on a larger scale in the Bear Lake: the almost concentrated saltwater in the deeper
zones originates from an occasional salt stream that flows and dips down into the lake, and from the
dissolution of salt rocks. The lower-density water close to the surface comes from freshwater streams
that flow into the lake. The boundary between the two layers, where the salt concentration - and thus the
density of the water- increases abruptly on the way down, is called the halocline layer. In the Bear Lake,
this is presently situated at a depth of about 2.7 m.

During a scuba dive, the author of this review, Dr. Péter HANTZ scattered acorns and plums under the
water. They slowly sank onto the halocline layer. Since the salt concentration and the density of the water
suddenly increase there, the acorns and plums began to float. Other plant debris can also be found on
this special layer.

E sorok szerzoje, Dr. HANTZ Péter buvarmertlés soran makkot és szilvat szort ki a viz alatt, és azok

lassan lemerultek a haloklin rétegre. Mivel ott hirtelen megné a sékoncentracio és igy a viz siriisége
is, @ makk és a szilva lebegni kezdett ezen a kilonos rétegen, ahol sok mas, fokent novényi eredetd

szerves tormelek is talalhato.

When a layer of water warms up, it becomes less dense and rises to the surface. Therefore, in a "normal"
lake, the water layers near the surface are the warmest in the summer.

Amennyiben eqy vizréteg felmelegszik, kisebb siir(isegtive valik, és a viztomegen belul felemelkedik.
Ennek kovetkezteben egy ,normal” toban nyaron a felszin kozeli vizrétegek a legmelegebbek.

The situation is different in saltwater and heliothermal lakes. Imagine that we're descending through the
halocline layer of a heliothermal lake. As we descend, the layers of water became saltier and thus, of
course, more dense. In a segment, the temperature of the deeper water layers increases because they
are warmed by solar radiation which would decrease the density.

Mas a helyzet a sos viz(i és heliotermikus tavakban. Képzeljuk el, hogy egy heliotermikus t6 haloklin

retegén at lefele haladunk. Utunk soran novekvo sokoncentracioju, és ennélfogva nagyobb siiriséqd
vizrétegeket talalunk. Eqy szakaszon, az egyre mélyebben leve vizrétegek homerséklete is novekszik
(mert a napsugarzas melegiti 6ket), ami a siirliséget csokkentené.

However, as we descend deeper, the increase in density due to rising salt concentration outweighs the
decrease in density caused by increasing temperatures. Consequently, the deeper water layers can be
denser, even if their temperatures are higher than those of the layers above. This is because the salt
concentrations in the lower layers are significantly higher, and this increased salinity has a more
significant impact on density compared to the effect of the increased temperature. As a result, the
salinity gradient stabilizes the stratification, allowing for higher temperatures in the lower water layers.
This phenomenon, known as heliothermy, explains why the water layers around the halocline are warmer
than the surface layers.

Ahogy lefele haladunk, a hmérseklet-novekedés miatti stiriiségcsokkenésnél sokkal jelentGsebb a
sokoncentracio novekedése miatti sirlisegnovekedés. Ennek eredményeképpen akkor is nagyobb
lesz eqy melyebben leve vizréteg sir(isége, ha annak hémeérséklete magasabb a felette leve rétegeénel.
Az alsobb rétegek sokoncentracioja ugyanis joval nagyobb, és ez a megnovekedett sotartalom
jelentésebb mértékben befolyasolja a vizrétegek siriségét, mint a megnovekedett hdmérseklet
hatasa. Ennek eredményeképpen a sokoncentracio valtozasa stabilizalja a rétegzddest, lehetové téve,
hogy az alsobb vizrétegek homérséklete magasabb legyen. Ez a heliotermia jelenségének
magyarazata, ami megindokolja, hogy miért a haloklin réteg koruli, és nem a felszini vizrétegek a
legmelegebbek.

The preservation of higher temperatures around the halocline layer is also supported by the stable
stratification of the lake in this region, preventing the lower, warmer layers from mixing with the upper
ones. The heat-trapping effect is further intensified because the water is not transparent to infrared
(thermal) radiation.

A haloklin réteg korili magasabb hémeérseéklet megGrzését az is segiti, hogy a to rétegzédese ebben a
tartomanyban stabil, és az also, melegebb rétegek nem keverednek a feljebb levokkel.

A hécsapdazo hatast az is erdsiti, hogy a viz nem &tlatszé az infravords sugarzas (hdsugarzas)
szamara.

Heliothermy can only develop in stratified lakes in which the halocline (chemocline for lakes containing
substances other than salt) layer, where the water density suddenly increases as one moves downwards,
is located at a depth where it can still be warmed by solar radiation (i.e., the sunshine is not absorbed in
the water layers above it). A downward displacement of the halocline layer therefore implies a reduction
of the heliothermal phenomenon.

Heliotermia csak azokban a rétegzett tavakban alakulhat ki, ahol a haloklin (s6t6l kiilonb6z6
anyagokat tartalmazo tavak esetén a kemoklin) réteg - vagyis ahol lefele haladva hirtelen megné a viz
siirlisége - nincs tal mélyen, és igy a napsugarzas felmelegitheti azt (tehat a Nap sugarai nem
nyelddnek el a felette levd vizrétegekben). Eqy lejjebb toladé haloklin réteg a heliotermia jelenségének
csokkenéseét is maga utan vonja.

In the Bear Lake, in the region below the halocline layer, at a depth of 4 m for example, the salinity is
almost saturated (more than 300 g/L), while above the halocline layer, at a depth of about 1m, the
concentration is about 50 g/L. Surface concentrations are strongly dependent on the weather. For
comparison, the salt concentration in seawater is about 5 g/L, while the saturated saline solution has a
concentration of 317 g/L at 20 degrees Celsius.

A Medve-toban, a haloklin réteg alatti tartomanyban, példaul 4 méteres melység alatt szinte telitett
sooldatot talalunk (nagyobb, mint 300 g/L sétartalommal), mig a haloklin réteg folott, kb. 1 méter
meélyen kb. 50 g/L a toményseég. A felszini koncentracio erdsen fligg az iddjarastal.
Osszehasonlitasképpen,

koncentracidja 20 °Celsius-os hdmérsékleten 317 g/L.

in anumite conditii, de obicei datorit4 fenomenului asa-numitei duble difuzii, se pot forma mai multe straturi halocline intr-un lac. Autorul acestei prezentéri a
descoperit, cu ajutorul unui sonar, un al doilea haloclin in Lacul Ursu, intr-o toamna, la 0 adancime de aproximativ 5 metri. Nu toate lacurile stratificate sunt
heliotermice, deoarece fenomenul necesita, de asemenea, o cantitate semnificativa de radiatie solara pentru a ajunge la stratul haloclinal, i sa se absoarba acolo
cat mai mult din ea.

Bizonyos korilmenyek kozott, altalaban az ugynevezett kettds diffizio jelenségének koszonhetben, egy toban tobb haloklin réteg is kialakulhat. E sorok szerzoje
szonar segitsegével egy 6sszel a Medve-taban is felfedezett egy masodik haloklint, mintegy 5 méteres mélysegben. Nem minden réteges szerkezet( to heliotermikus,
mert a jelenséq kialakulasahoz az is szlkséges, hogy jelentds mértéki napsugarzas érje el a haloklin réteg kornyekeét, és abbol ott mineél tobb elnyelGdjon.

Under certain conditions, usually due to the phenomenon of the so-called double diffusion, several halocline layers can form in a lake. Using a sonar, the author of
this review discovered a second halocline in Bear Lake at a depth of about 5 meters. Not all stratified lakes are heliothermal. Heliothermy can only develop if a
sufficient amount of solar radiation not only reaches the halocline layer but also absorbs into it.

Further Heliothermal Lakes

Only a few dozen larger lakes on our planet show stable heliothermy resulting in significant temperature

Tovabbi heliotermikus tavak

A Foldon minddssze nehany tucat nagyobb toban alakult ki stabil, és jelent6sebb hémeérséklet-

novekedest eredményezo heliotermia. Szovatan a Mogyoradsi-taban is élvezhetjlk a jelenséget, increase. In Sovata we can also observe the phenomenon in Lake Alunis/Mogyorasi. Heliothermy manifests in

Erdélyben még Vizakna és Torda kornyéken talalunk sos, heliotermikus tavakat. a few other lakes in Transylvania, namely some saline lakes around Ocna Sibiului/Vizakna and Turda/Torda.
E sorok szerzbje egy olyan banyatavat is vizsgalt Geamana mellett, amelyben oldott fémeket The author of this review has also investigated a mine lake near Geamana, in which highly acidic water
tartalmazo, er6sen savas viz alkotta a stir(ibb, also réteget. Ebben a toban az Gn. kemoklin containing dissolved metals formed the denser, lower layer. In this lake we can also observe heliothermy in
réteg mentén, ahol a slirliség ugrasa a sotol eltéro vegytleteknek, pontosabban az oldott the summer along the so-called chemocline layer, where the density increase is due to dissolved metals, not
féemeknek koszonhetd, szintén érezhetd a heliotermia a nyari idoszakban. salt.

Ismert heliotermikus tavak még a Hot (Forré)-t6 az Amerikai Eqgyesiilt Allamokban (Washington Other well-known heliothermal lakes include Hot Lake in Washington State, USA, Lake Hayward in Australia,
allam), a Hayward-t6 Ausztraliaban, a Solar-t6 az eqgyiptomi Eliatban, a kiszaraddban levé Aral- Lake Solar in Eliat, Egypt, a residual part of the drying Aral Sea, and the mostly ice-covered Lake Vanda in

t0 egyik maradvanya, valamint a tobbnyire jéggel fedett, antarktiszi Vanda-to is. Antarctica.

CONCENTRATIA DE SARE SI TEMPERATURA IN FUNCTIE DE ADANCIME VARA
SOKONCENTRACIO ES HOMERSEKLET A MELYSEG FUGGVENYEBEN NYARON
SALT CONCENTRATION AND TEMPERATURE AS A FUNCTION OF THE DEPTH IN SUMMER

oo

‘ adancime / mélyséq / depth

50 300 g/L

I I concentratie / toményseg / concentration

\ I I temperatura / homérséklet / temperature

20 40 ©°C

Aplicatii practice ale efectului heliotermic

Geograful maghiar Sandor KALECSINSZKY, autorul primei lucrari stiintifice despre
Lacul Ursu si heliotermia naturala, a propus deja exploatarea acestui fenomen in
celebrul sau articol din 1901. Potrivit savantului, heliotermia ar putea fi folosita pentru
a crea ,acumulatoare de caldurd”.

Crescatorii norvegieni de stridii au exploatat fenomenul de heliotermie inca de la
sfarsitul secolului al XIX-lea pentru a obtine productii mai bune. Primavara, golfurile
mici erau inchise de apa sarata a marii, permitand acumularea de apa dulce
deasupra lor. Chiar si 0 mica diferenta de densitate a dus la o crestere vizibila a
temperaturii datorita efectului heliotermic.

in Israel, in anii 1980, compania Ormat a construit si a mentinut in functie timp de
aproximativ 7 ani o centrala electrica de 5 MW care exploata fenomenul heliotermic.
Universitatea din Texas-El Paso a exploatat o centrala electrica experimentala din
1985 panain 2003. Acestea nu ar mai fi rentabile, avand in vedere panourile solare din
ce in ce mai eficiente din zilele noastre.

0 perspectiva de exploatare a fenomenului heliotermic ar putea exista in domenii in
care apa calda in sine poate fi utilizata, cum ar fi desalinizarea. Aceasta a fost
realizata de Pyramid Salt, o companie cu sediul in statul Victoria din Australia.

Vulnerabilitatea stratului haloclinal
(si fenomenul heliotermic)

Pe masura ce se coboara prin stratul haloclinal, concentratia de sare trebuie sa
creasca brusc. Daca acest gradient este perturbat intr-o mica masura, stratul doar se
onduleaza si face valuri ca o ,mare subacvaticad", care se va linisti (autorul acestei
recenzii a realizat cateva videoclipuri cu acest fenomen, inclusiv unul in care a turnat
lapte pe stratul haloclinei in timpul unei scufundari).

in cazul in care stratul haloclinal este perturbat in mod semnificativ, perturbarea va
disparea complet numai atunci cand masa de apa amestecata paraseste Lacul Ursu
(dupa ce a fost inclusa in stratul de apa mai putin sdrata de deasupra haloclinei).
Acest fenomen este explicat de fizica statistica. Un namol agitat (cu particule
macroscopice) se asazd, dar 0 apa saratd omogena nu va recapata niciodata o
structura stratificata: acest fenomen este impiedicat de miscarea termica constanta
a moleculelor si ionilor.

Acesta este motivul pentru care trebuie sa protejam stratificarea lacului si pentru
care partea din spate a lacului trebuie sa fie inchisa, iar pauza de scaldat de la
amiaza este necesara. Daca stratul haloclinal este afectat, fenomenul heliotermic se
reduce si el. Temperatura maxima a lacului scade la inceputul sezonului de imbaiere.

Ce s-ar intampla daca apa mai putin sarata si mai usoara ar disparea de la
suprafata lacului?

Daca paraurile de apa dulce care alimenteaza lacul ar seca, consecintele pentru
intreaga zona ar fi catastrofale. Pe de o parte, heliotermia ar inceta. Pe de alta parte,
s-ar pierde natura stratificata a lacului, ceea ce ar rezulta in aducerea la suprafata a
straturilor inferioare, bogate in hidrogen sulfurat si cu un miros caracteristic. Un
astfel de fenomen a fost observat in mod repetat de oamenii de stiinta in alte lacuri.
Acest scenariu ar putea avea loc doar in cazul unei secete extrem de severe si
prelungite, ceea ce este putin probabil sa se intample in viitorul apropiat.

Care ar fi consecintele unei reduceri a cantitatii de sare dizolvata in apa lacului?

Potrivit echipei de cercetare a autorului acestei expozitii, acesta este cazul.
Concentratiile stratului superior, mai putin sarat, si ale celui inferior, aproape saturat,
se schimba putin, dar limita dintre cele doua domenii, stratul haloclinal, s-a deplasat
in jos de lainceputul secolului trecut - ceea ce inseamna ca volumul apei foarte
sarata a scazut. Procesul se datoreaza in principal cauzelor naturale, dar si scaldatul
a contribuit la acest fenomen. Deoarece radiatia solara trebuie sa patrunda printr-un
strat superior de apa mai groasa, zona din jurul haloclinei se incalzeste mai greu.
Astfel, puterea heliotermiei scade.

Alte procese, care nu sunt pe deplinintelese, pot juca, de asemenea, un rol in slabirea
heliotermiei, cum ar fi o crestere a absorbtiei luminii de cétre stratul superior de apa.
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Lacul Ursu « Medve-to - Bear Lake

Cea mai mare temperatura inregistrata in 2023 - Legmagasabb mért hdmérséklet 2023-ban - Highest recorded temperature in 2023: 35 °C (-2.6 m)
Adancime maxima - Legnagyobb mélység - Highest depth: 19 m
Lungime « Hossz « Length: cca. 300 m
Suprafata « Feliilet » Surface: cca. 4 ha (40.000 m?)

A heliotermikus hatas gyakorlati alkalmazasai

A jelenseég hasznositasara mar KALECSINSZKY Sandor magyar geografus,

a Medve-toral, és egyben a természetes heliotermiarol szol6 els6 tudomanyos
kozlemeny szerzdje is javaslatot tett hires 1901-es cikkében. A tudas szerint
.hbdaccumlatorokat” hozhatnank létre a heliotermia segitségével.

Norvégiai osztrigatenyésztok mar a 19. szazad vegen kihasznaltak a heliotermia
jelenségét, jobb hozamot elérve ezaltal. Kisebb obloket tavasszal elzartak a sos
tengerviztdl, igy azok tetejen felgy(ilhetett az édesviz. Mar egy csekely
stirliségkllonbseg is érezhetd heliotermikus hémeérséklet-novekedést
eredmenyezett.

Izraelben az 1980-as években az Ormat vallalat épitett, és mintegy 7 éven at
uzemeltetett egy 5 MW teljesitményd, a heliotermikus jelenséget kihasznald
erémdavet. A University of Texas-El Paso 1985 és 2003 kozott miikodtetett egy
kiserleti erdmiivet. Ezek a mai, egyre hatékonyabba valo napelemek mellett mar
nem lennének nyeresegesek.

A heliotermikus jelenség kihasznalasanak olyan tertleteken lehet perspektivaja,
ahol maga a forro viz hasznalhato fel, példaul sotlanitasra. Ezt valositotta meg az
Ausztralia Victoria allamaban m(ikodo Pyramid Salt vallalat.

A haloklin réteg (és a heliotermikus jelenség)
sériilékenysége

A haloklin rétegen at lefele haladva a sokoncentracionak élesen novekednie kell.
Ha ezt kisebb mertékben megzavarjuk, a réteg csak fodrozodik és hullamozni
kezd mint eqgy ,viz alatti tenger”, ami még lecsillapodik (e sorok szerzdje videdkat
készitett a jelenségrdl Ugy is, hogy buvarmerUlés soran a viz alatt tejet ontott a
haloklin rétegre).

Ha jelentGsen megzavarjuk a haloklin réteget, a zavaras csak akkor tinik el
teljesen, amikor a felkavart viztomeg kifolyik a Medve-tabol (miutan a haloklin
réteq folotti, kevésbé sos vizrétegbe keriil 4t). Ennek magyarazatat a statisztikus
fizika adja meg. Eqy felkavart iszap (amelyben makroszkopikus részecskék
vannak) leiilepszik, de egy homogén sdoldat soha nem lesz tjbol réteges
szerkezet(: ezt a molekulak és ionok allandd hdmozgasa akadalyozza meg.

Ezert kell vnunk a to rétegzettséget, és ezért van szlkség a hatso resz
lezarasara, valamint a déli firdési szlinetre. A haloklin réteg seriilésével ugyanis
a heliotermikus jelenség is csokken. A toban mért maximalis hémerséklet
lecsokken a flrdési szezon megkezdése utan.

Mi lenne, ha eltiinne a kevésbé sds, konnyebb viz a té felszinérdl?

A tavat taplalo édesvizii patakok elapadasa katasztrofalis kovetkezményekkel
jarna az egesz kornyékre nézve. Egyfel6l, megsziinne a heliotermia. Masfeldl,
megszlinne a to rétegzett jellege, és ennek kovetkeztében az alsobb,
kénhidrogénben gazdag, jellegzetes szagu rétegek is a felszinre kertlhetnének.
llyen jelenséget mas tavaknal mar tobb izben megfigyeltek a tudosok. Ez a
forgatokonyv csak extrém erds és hosszu szarazsagban fordulhatna elg,
amelynek kialakulasa (egyel6re) nem valdszind.

Mivel jarna a to vizében oldott somennyiség csokkenése?

E kiallitas szerzojének kutatocsoportja szerint ez tortent. A fels, kevésbé sos, és
az also, saban szinte telitett vizrétegek koncentracioja kevesse valtozik, de a két
réteg hatara, a haloklin réteg a mult szazad eleje ota lejjebb tolodott - vagyis az
erdsen sos viztomb térfogata csokken. Ez a folyamat elsGsorban természetes
okoknak tulajdonithato, de a fiird6zeés is hozzajarult. Mivel a napsugarzasnak
egyre vastagabb felso vizrétegen kell athatolnia, egyre nehezebben tudja
felmelegiteni a haloklin réteg kdrnyékét. igy a heliotermia eréssége csékken.

Mas, nem teljesen tisztazott folyamatok is szerepet jatszhatnak a heliotermia
gyengulésében, mint példaul a felsé vizréteg fényelnyelésének novekedése.

Dr. HANTZ Péter

Dr. Miklas VINCZE, von Karman Laboratory for Environmental Flows, ELTE, Hungary

Dr. Alfred WUEST, Swiss Federal Institute of Aquatic Science and and EPFL, Switzerland
Research scientists of Sapientia-Hungarian University of Transylvania
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Practical Applications of the Heliothermal Effect
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The Hungarian geographer Sandor Kalecsinszky, the author of the first scientific
paper on Bear Lake and natural heliothermy, proposed the exploitation of this
phenomenon in his famous 1301 article. According to Kalecsinszky, heliothermy could
be used to create "heat batteries".

Norwegian oyster farmers exploited the phenomenon of heliothermy as early as the
late 19th century to achieve better yields. Small bays were closed off from salty
seawater in the spring, allowing freshwater to accumulate on top. Even a slight
difference in density has resulted in a noticeable heliothermal temperature increase.

In the 1980s, the Ormat company in Israel built and operated a 5 MW power plant
exploiting the heliothermal phenomenon for about 7 years. The University of Texas-El
Paso operated an experimental power plant from 1985 to 2003. These would no longer
be profitable with today's increasingly efficient solar panels.

There may be perspective for exploiting the heliothermal phenomenon in areas where
the hot water itself can be used, such as desalination. This has been achieved by
Pyramid Salt, a company based in the state of Victoria, in Australia.

Vulnerability of the Halocline Layer
(and that of the Heliothermal Phenomenon)

There should be a sharp increase in salt concentration as one moves down through
the halocline layer. If this gradient is mildly disturbed, the layer would ripple and wave
like an "underwater sea", and would eventually settle (the author of this review made
some videos of this phenomenon, including one where he poured milk on the
halocline layer during a dive).

If the halocline layer is significantly perturbed, the original state can only be re-
installed if the mixed water can flow out of Bear lake after moving to the upper, less
dense strata. This fenomenon can be explained by statistical physics. An agitated
sludge (with macroscopic particles) settles, but a homogeneous saltwater will never
regain a layered structure: this is prevented by the constant thermal movement of
molecules and ions.

This is why we need to protect the stratification of the lake and why the back part of
the lake needs to be closed and a midday bathing break is necessary. If the halocline
layer is damaged, the heliothermal phenomenon will be reduced. The peak
temperature in the lake drops at the beginning of the bathing season.

What if the less salty, lighter water disappeared from the surface of the lake?

|f the freshwater streams feeding the lake were to dry up, the consequences for the
whole area would be catastrophic. On the one hand, heliothermy would cease. On the
other hand, the stratified nature of the lake would be lost, which would allow the
lower layers, rich in hydrogen sulphide and having a characteristic smell, to move to
the surface. Such a phenomenon has been repeatedly observed by scientists in other
lakes. This scenario could only occur in the event of an extremely severe and
prolonged drought, which is unlikely to occur in the near future.

What would be the consequences of a reduction in the amount of salt dissolved
in the lake?

Our research team has observed exactly this scenario.The concentrations of the
upper, less salty, and lower, almost saturated layers of water change little, but the
boundary between the two layers, the halocline layer, has been shifted downwards
since the beginning of the last century - meaning the volume of the highly salty water
has been decreasing. This process is mainly due to natural causes, but bathing has
also played a role. As the solar radiation has to penetrate through a thicker upper
layer of water, the area around the halocline is heated up less. Therefore, the
strength of heliothermy decreases.

Other processes, not yet fully understood, may also play a role in the weakening of
heliothermy, such as an increase in the absorption of light by the upper water layer.

Biofizician, scafandru cercetator / Biofizikus, kutatobuvar / Biophysicist, research diver
Cluj / Kolozsvar / Klausenburg
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Algele Ulva / Enteromorpha din Lacul Ursu M

Lacul Ursu prin ochii unui scafandru cercetator
A Medve-to egy kutatobuvar szemevel
The Bear Lake Through the Eyes of a Research Diver

Algele Ulva traiesc in principal in mari, dar una dintre aceste specii se gaseste siin Lacul Ursu, participand la formarea namolului din lac. Ulvele
sunt speciale prin faptul ca au nevoie de substante asemanatoare hormonilor vegetali pentru a se dezvolta, iar aceste substante sunt produse de
anumite bacterii. Lacul Ursu ofera un ecosistem unic in cadrul caruia se poate investiga care sunt bacteriile ce asigura dezvoltarea algelor din
genul Ulva in functie de concentratia de sare, care variaza odata cu adancimea. Cercetarea ar putea oferi indicii privind evolutia plantelor si
informatii cu privire la proprietatile terapeutice ale apei si a namolului Lacului Ursu.

Biofilmele de cianobacterii din Lacul Ursu si Lacul Rosu

Cianobacteriile se numara printre cele mai vechi organisme de pe Terra. Ele au jucat un rol important in formarea unei atmosfere bogate in
oxigen. Comunitatile de cianobacterii, care alcatuiesc adesea intregi straturi pe fundul partilor mai putin adanci ale lacurilor, poarta numele de EIH:I,EI
biofilme. Cercetarea dinamicii anuale a biofilmelor, a formarii de modele si a interactiunilor din biofilme ar putea conduce la dezvoltarea unor - :E
fotobioreactoare mai eficiente (sisteme in care cresc cianobacterii sau alge comestibile care fotosintetizeaza). [=]¥.
Diatomee si biofilmele lor din lacurile Transilvaniei

Aproximativ o treime din oxigenul din atmosfera terestra provine de la diatomee (alge microscopice cu corpuri de culoare brun-galbuie, si care
traiesc intr-un “schelet” spectaculos, alcatuit dintr-un material asemanator sticlei. Cercetarile noastre au in primul rand o semnificatie ecologica.
Am descoperit biofilme spectaculoase dominate de diatomee, care se dezvolta pe arborii din padurile inundate din Lacul Rosu, ale caror studiu
poate duce la 0 mai buna intelegere a "colaborérii" dintre bacterii si diatomee. In Lacul Ursu am intalnit o diversitate de diatomee tolerante la sare.

www.primariasovata.ro/diving

Mai multe imagini si filme
Tovabbi képek és videok
Further pictures and movies

‘ BINE ATI VENIT ‘ MINUNI ASCUNSE
Asa cum Egiptul este darul Nilului, la fel si Sovata Bai este darul Lacului Ursu. Orasul nostru este Zecile de mii de turisti care se scalda in Lacul Ursu din Sovata cu scop recreational sau pentru
mandru sa fie locul care gazduieste asemenea minunatie naturala, unul din cele mai mari lacuri tratament, nici nu banuiesc ce lume feericd se gaseste la doar cativa metri sub suprafata apei. In
heliotermale din lume. De aceea, este prioritar sa promovam cercetarea si pastrarea acestei comori
unice. Dorim sa le oferim oaspetilor nostri informatii inedite despre lac si imprejurimile sale. De data
aceasta, am organizat o expozitie neobisnuita, unica in tara noastra, care dezvaluie un spatiu pe
care putini oameni au ocazia sa il vada: adancurile Lacului Ursu.

https://www.fibervar.com/bear-lake/

calitate de scafandru cercetator, am avut ocazia sa efectuez in ultimii ani multiple scufundariin lac, si
cu fiecare ocazie am fost uimit de spectacolul oferit de biodiversitatea existenta aici.

Lacul Ursu are o serie de caracteristici care ii ofera unicitate. Printre acestea se numara stratul de
haloclina situat la 2,6 m adancime, unde nivelul de salinitate creste brusc. Datorita acesteia apare

A (iszONTO fenomenul de heliotermie: apa in jurul haloclinei este incdlzita de radiatiile solare. Ecosistemul Lacului M.Icmorg?msme ex"e.mome care traleSt.': in con.dlt" extreme .

@ \hogyan Egyiptom a Nilus ajandeéka, Ugy Szovatafirdo a Medve-toe. Varosunk biiszke arra, hogy Ursu include cianobacterii fotosintetice care formeaza structuri si modele pe suprafata namolului Ia oMlcroorganlsm.eIe Care traiesc in medii foarte aC|de., alcaline, s.arate, polu.ate s.au termale se numesc extrer.noflle. Lercetarea acestor? este
ennek az egyedulallo termeszeti ritkasagnak, a vilag egyik legnagyobb heliotermikus tavanak a adancimi mai mici, alge din genul Ulva, crustacee de sare si bacterii care traiesc in namolul colorat. importanta, printre altele, pentru dezvoltarea de noi procese biotehnologice i pentru descoperirea mecanismelor de adaptare, dar si pentru
gazdaja lehet. Kiemelt feladatunknak tekintjiik ezen egyediilallo kincs kutatasanak és megérzésének aspectele astrobiologice (stiinta posibilitatilor vietii in afara Terrei). Activitatea noastra se concentreaza asupra microorganismelor care trdiesc in
eldmozditasat. Szeretnénk, ha vendégeink szinvonalas tajekoztatast kaphatnanak tavunkrol, és Incet-incet, Lacul Ursu isi dezvaluie secretele. Una din dorintele mele este ca intr-o zi, printr-un tunel adanc.urlle Iacu.rllor sarate, precum siin !acurlle extrem d.e poluate din I’E(.]I.Unl|e miniere ale Transilvaniei. Lacurile miniere, in ciuda poluari lor,
annak kornyekerol. Ezuttal eqy rendhagyo, és orszagunkban egyedulallo kiallitast lathatnak, amely de sticla, toata lumea sa poata admira minunatiile lacului, pe care astazi doar scafandrii cercetatori au gazduiesc ecosisteme bogate, remarcabile pentru potentialul de adaptabilitate.
olyasmit mutat meg, amit egyelore csak kevesen lathatnak: a Medve-to mélységeit. ocazia sa le observe. A . .
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Ay - A Medve-té Ulva / Enteromorpha algai

If Egypt is the gift of the Nile, Sovata Resort Town is the gift of Bear Lake. Our town is proud to have
this unique natural wonder, one of the largest heliothermal lakes in the world. We consider it a
priority to promote the research and preservation of this unique treasure. We would like to provide
our guests with interesting information about our lake and its surroundings. This time, we organized
an unusual exhibition, unique in our country, presenting something that only a few people have the
privilege to see: the depths of Bear Lake.

Fulop Laszlé Zsolt
Primarul orasului Sovata

Szovata varos Polgarmestere

Dr. HANTZ Péter
Biofizician, scafandru cercetator / Biofizikus, kutatobuvar / Biophysicist, research diver
Cluj / Kolozsvar / Klausenburg
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A Medve-toban megfurdd évi sok tizezer pihend és gyogyulo turista nem is sejti, hogy nehany méterrel
a vizfelszin alatt milyen csodalatos vilag rejtozik. Kutatobivarkéent mar tobb éve merulok a toban,
amely minden alkalommal tartogatott szamomra néhany szép meglepetest.

A Medve-to szamos egyedi tulajdonsaggal rendelkezik. Ezek egyike a 2,6 méter meélyen levo haloklin
réteg, ahol a sakoncentracio hirtelen mequgrik. Ennek koszonhetGen jon létre a heliotermia jelensége:
a haloklin reteg kornyéeke felmelegszik a napsugarzas hatasara. A Medve-to élGvilagahoz tartoznak a to
sekelyebb részeinek iszapjan él6, mintazatokba rendez6do, fotoszintetizalo cianobaktériumok, az Ulva
algak, a sorakok, valamint a tarka iszapban élo mikroorganizmusok.

A Medve-t6 csak lassan fedi fel titkait. Szeretném, ha egyszer majd egy ivegalaguton at mindenki
megcsodalhatna valamennyit abbal a vilagbol, amelyet ma csak a kutatobuvarok pillanthatnak meg.

HIDDEN BEAUTIES

Thousands of people bathe in Bear Lake every year for recreation and therapy. However, most visitors
do not know about the lake's hidden wonders just a few meters below the surface of the water. As a
researcher, | have been diving in the lake for several years now, and every time it keeps surprising me
with its beauty.

Bear lake has a series of unique features. One of these is the halocline layer at a depth of 2.6 meters,
where the salt concentration suddenly increases. This leads to the phenomenon of heliothermy: the
area around the halocline is heated up by the solar radiation. The ecosystem of Bear Lake includes
photosynthetic cyanobacteria that form structures and patterns on the mud of the shallower parts as
well as Ulva algae and microorganisms that live in the colorful mud.

Bear Lake is slow in revealing its secrets. | hope that one day an underwater glass tunnel will enable a
lot more people to admire the lake’s hidden wonders, which are only accessible for research divers
today.

dlf’h
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Az Ulva alga fajai elsdsorban tengerekben élnek, de eqgyik valtozatuk a Medve-toban is elofordul, es a to iszapjanak keletkezéseben is szerepet
jatszik. Az Ulvaknak az a killonlegessége, hogy fejl6désikhoz bizonyos baktériumok altal termelt, novéenyi hormonokhoz hasonlo anyagokra van
szukseg. A Medve-to egyedulallo rendszert kinal annak vizsgalatara, hogy mely baktériumok biztositjak az Ulva egyedfejlGdéset a mélység

hozhat.

A Medve-to és Gyilkosto cianobakterialis biofilmjei

A cianobakteriumok Foldunk legosibb élGlenyei koze tartoznak. Fontos szerepuk volt az oxigendus legkor kialakitasaban. A tavak sekelyebb
részeinek aljan bevonatot képez6 kozosséguket biofilmnek nevezziik. A biofilmek éves ciklusanak, mintazatképzodesének és kolcsonhatasainak
kutatasa hatékonyabb fotobioreaktorok (fotoszintetizald, akar ehetd cianobaktériumok és algak termesztésére szolgalo rendszerek)
kidolgozasahoz vezethet el.

Kovamoszatok és biofilmjeik erdélyi tavakban

A foldi légkor oxigénjének mintegy harmada kovamoszatoktol (mikroszkopikus, livegszer(i anyagbol késziilt, szép vazban éld, sargasbarna
szintesttel rendelkezd algak) szarmazik. Kutatasunknak elsdsorban okoldgiai jelentGsége van. Kiilondsen érdekes, kovamoszat-dominalt
biofilmeket fedeztiink fel a Gyilkosto viztiikre alatti elarasztott erdd fain, melyek vizsgalata a baktériumok és kovamoszatok ,egyuttmiikodésének”
jobb megeértésehez vezethet el. A Medve-toban sokedveld kovamoszatok nagy valtozatossagaval talalkoztunk.

Szélsdséges korilmenyek kozott eld, un. extremofil mikroorganizmusok

A rendkivul savas, lugos, s6s, szennyezett vagy forrd kornyezetben él6 mikroorganizmusokat extremofiloknak nevezzik. Kutatasuknak tobbek
kozott Uj biotechnoldgiai eljarasok kifejlesztésében, és alkalmazkodasi folyamatok felderitésében van jelentdsége, de asztrobioldgiai (a foldon
kiviili élet lehetdségeit vizsgald tudomanyag) vonatkozasai is fontosak. Munkank soran a sos tavak mélyén élé mikroorganizmusokat, valamint az
erdeélyi banyavidekek extrem modon szennyezett tavait kutatjuk. A banyatavak, szennyezettseqiik ellenére, kiilonos és gazdag okoszisztémaknak
adnak otthont.

OUR SCIENTIFIC RESEARCH

The Ulva / Enteromorpha algae of Bear Lake

Ulva algae mainly live in seas, but one of the species is also found in Bear Lake, and isinvolved in the production of the lake's mud.

Ulva are special algae: to develop, they need plant hormone-like substances produced by certain bacteria. Bear Lake is a unique place where
researchers can investigate exactly which bacteria support the development of Ulva algae under salt concentrations which vary depending
on depth. Research could also yield results on plant evolution and the healing properties of Bear Lake.

Cyanobacterial biofilms of Bear Lake and Red Lake

Cyanobacteria are among the oldest living organisms on Earth. They played an important role in the formation of an oxygen-rich atmosphere.
Their community, forming a coating on the bottom of shallow waters, is called a biofilm. Research on the annual cycles, pattern formation and
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Dr. Péter HANTZ, biofizician din Cluj, si-a obtinut doctoratul la
Universitatea din Geneva/Elvetia si a lucrat in multiple institutii de
invatamant superior si de cercetare din tara si din strainatate. Este
autorul a numeroase publicatii stiintifice, articole de popularizare a

>

interactions of biofilms could help to build more efficient photobioreactors (systems in which edible photosynthetising cyanobacteria and algae Gyula SZABO, Gaddlld

can be grown). Dr. E6rs SZATHMARY, MHAS, ﬁkolégiai Kutatokozpont
Diatoms and their biofilms in Transylvanian lakes Dr. Agnes SZEGEDI, ELKH TTK

About one third of the oxygen in the earth's atmosphere comes from diatoms (microscopic algae with yellowish-brown bodies living in a beautiful Johann Franz ULRICH, Univ. Jena

skeleton made of glassy material). Our research is primarily of ecological significance. In particular, we have discovered interesting Dr. Gabor VASAS Gabor, Univ. Debrecen
diatom-dominated biofilms on the flooded trees below the surface of the Red Lake. The study of these biofilms may lead to a better Dr. Lajos VOROS, BLKI

understanding of the "collaboration” between bacteria and diatoms. We encountered a great diversity of salt-tolerant diatoms in Bear Lake. Dr. Thomas WICHARD, Univ. Jena

Extremophile microorganisms Dr. Alfred WUEST, EPFL

Microorganisms living in an extremely acidic, alkaline, saline, polluted or hot environments are called extremophiles. Their research is important
for a number of reasons: firstly. for the development of new biotechnological processes and the discovery of adaptation mechanisms, but also for
astrobiological aspects (the science of the potential of life outside the Earth). Our work focuses on micro-organisms living in salty lakes and in
extremely polluted lakes in a number of Transylvanian mining regions. These mine lakes, despite their extreme pollution, host special and rich
ecosystems.

Dr. HANT/Z Péter kolozsvari biofizikus a Genfi Egyetemen Dr. Péter HANTZ, a biophysicist from Cluj/Kolozsvar/Klausenburg,
doktoralt, majd tobb hazai és kulfoldi felsooktatasi intezmenyben, received his PhD from the University of Geneva/Switzerland and has
valamint kutatointézetben dolgozott. Szamos tudomanyos worked in several higher education and research institutions in
kozlemény, ismeretterjeszto iras, valamint tobb szabadalom Romania and abroad. He is credited with the discovery of a family of
stiintel, brevete si a realizat mai multe inovatii. Lui i se atribuie szerzoje és innovacio kidolgozoja. Nevéhez flizodik egy pattern-forming chemical reactions. Dr. Hantz authored numerous
descoperirea unei clase de reactii chimice care formeaza structuri si mintazatképz6 kémiai reakciocsalad folfedezése. Az Eurdpai scientific publications, popular science papers, several patents and
modele. A fost candidat pentru postul de astronaut in cadrul recentului Urhivatal lequtobbi valogatasan annak Grhajosjeldltje volt. A hazai implemented a number of innovations. He was selected an

proces de selectie al Agentiei Spatiale Europene. Este cunoscut kozvelemény a folyoink szennyezesenek részletes feltarasa astronaut candidate in the European Space Agency's recent
publicului din tara pentru investigarea detaliata a fenomenului de érdekében tett ergfeszitései révén is ismerheti. Okolégiai kutatasi selection process. He is also known for his exploration of the
poluare a raurilor noastre. Temele sale de cercetare ecologica sunt témai a biofilmekkel kapcsolatosak. Munkaja soran egy, a pollution of the Transylvanian tributaries of our rivers. His ecological
legate de biofilme. In cadrul activitatii sale stiintifice execut3 vidéekinkon ujnak szamito modszert, a kutatobuvarkodast is research topics are related to biofilms. He works using exploratory
scufundari, 0 metoda noua de cercetare in regiunea noastra. alkalmaz. diving, a novelty in our region.
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Muste de apa sarata
Solegyek
Saltwater Flyes

O

Larve de muste de apa saratd pe ramura unui
copac scufundat. In unele parti ale lumii aceste
insecte sunt consumate. In America de Nord, de
exemplu, indienii Paiute din jurul lacului sarat Mono
din California obisnuiau sa le consume, fiind
cunoscuti si sub numele “Kutzedika”, ceea ce
inseamna “mancator de muste”.

-

Solegy larvak egy vizbe borult fa agan. A vilag egyes
reszein ezeket a rovarokat fogyasztjak is: Eszak-
Amerikaban példaul a sos vizu, a kaliforniai Mono-
to kornyeki Paiute indianok a ,Kutzedika” néven is
iIsmertek, amely legyevot jelent.

P

Saltwater fly larvae on a branch of a tree under the
water. These insects are edible and consumed in
many parts of the world. The North American
Paiute Indians for example, who live around the
saline Mono Lake in California, used to eat them,
therefore being also called “Kutzedika®, which
means “fly eater”.




0 alga speciala
Egy kulonleges alga
A Special Alga

O

Alga Ulva (Enteromorpha) aflata intre ramurile unui ~ Ulva (Enteromorpha) algak a toban, illetve egy vizbe  Ulva (Enteromorpha) algae in the lake and in the
copac cazut in apa. Aceste alge sunt speciale prin zuhant fa agai kozott. Ezeknek az algaknak az a branches of a tree under the water. These algae
faptul ca au nevoie de substante similare kulonlegessége, hogy normalis fejlodésukhoz are special: in order to grow normally, they need
hormonilor vegetali produsi de bacterii pentruase  bakteriumok altal termelt, novenyi hormonokhoz plant hormone-like compounds produced by
dezvolta in mod normal. hasonlo anyagokra van szukseqguk. bacteria.




.Resturi biologice” in stratul de haloclina
.Biologiai tormelek™ a haloklin retegben
the Halocline Layer

“Biological Debris”

In stratul haloclinal situat la o adancime de 2,6
metri, salinitatea si densitatea apei cresc brusc.
Resturile biologice, cum ar fi frunze sau ghinde,
plutesc o perioada de timp pe acest strat. Apoi, de
requla se fragmenteaza si se scufunda.

iy

SE

A 2,6 meter melyen levo haloklin retegben hirtelen
megns a sokoncentracio és a suruség. A toba hullo
bioldgiai tormelek, ugy mint a levelek es a makkok
itt eqy idGre megrekednek, altalaban apro
darabokra hullanak, majd ugy sullyednek tovabb.

P

In the halocline layer at 2.6 m depth, there is a
sudden increase in both salinity and density. The
fallen biological debris like leaves or acorns are
stuck here for a while, then usually break into
small pieces and continue sinking.




Pete rosii pe namol
Voros foltok az iszapon
Red Spots on the Mud

P

0 pata rosie in namol, deasupra stratului de Voros szin(i folt a to iszapjaban, a haloklin réteg A red spot in the mud, above the halocline layer of
haloclina al lacului. Culoarea poate proveni de la folott. A szin kulonleges, voros szinanyaggal the lake. The color likely originates from special
bacterii speciale cu un pigment purpuriu. rendelkezo baktériumoktol szarmazhat. A hasonlo bacteria with a red pigment. The character of such

Caracterul unor astfel de pete e studiat de foltok jelleget vizsgaljak a kutatok. patches is being investigated by researchers.
cercetatori.




Crustacee de sare
Sé'rékok |
Brine Shrimp s’“ 3

O

Crustacee de sare (Artemia) atrase de lumina
lampii de scafandru intr-o scufundare nocturna, la
doi metri adancime. Aptitudinea racusorului de
sare de a supravietui in apa cu concentratii mari
de sare se datoreaza capacitatii tractului intestinal
de a absorbi in mod activ apa, prevenind ceea ce
se numeste deshidratare osmotica.

A bavarlampa fényére osszeqyilt sorakok (Artemia)
egy éjjeli mer[]lésen ket méter mélyen. A sorakok

vizben, hogy bélrendszeruk kepes a viz aktiv
felszivasara, megakadalyozva ezaltal testuk
ugynevezett ozmotikus kiszaradasat.

Artemia shrimp attracted by the light of the diving
lamp on a night dive at a depth of 2 meters. Brine
shrimp are able to survive in waters with high salt
concentration because their intestinal tract is able
to actively absorb water, preventing the so-called
osmotic dehydration.




Biofilme care formeaza structuri
Mintazatkepzo biofilmek
Pattern-Forming Biofilms

,Covor” de cianobacterii (microorganisme
fotosintetizante) verzi aflate pe fundul galben al
lacului, la 0 adancime de 1,5 metri, a caror model
de distributie spatiala reprezinta o noutate
stiintifica. Acest ,covor” (biofilm) are o dinamica
anuala unica.

Z0ld cianobaktériumok (fotoszintetizalo
mikroorganizmusok) alkotta ,szonyeq" a sekely,
sarga tofenéken, 1,5 méter melyen, amely
tudomanyos ujdonsagnak szamito mintazatot
képez. A ,sz6nyeq” (biofilm) egyedi éves ciklussal
rendelkezik.

"Mat" of green cyanobacteria (photosynthesizing
microorganisms) at a depth of 1.5 meters on the
shallow, yellow bottom of the lake. The “mat”
(biofilm) displays a spatial pattern which is a
scientific novelty and has a unique yearly cycle.




Soarta unui deseu
Egy hulladek sorsa

The Fate of Waste

O -~

Un biofilm de cianobacterii se dezvolta pe o sticla

aruncata in apa in lacul Alunis, adiacent Lacului
Ursu.

A Medve-toval szomszedos Mogyoraosi-toban egy

vizbe dobott palackon cianobaktériumokbol allo
biofilm novekszik.

A cyanobacterial biofilm grows on a bottle thrown

Into the water in Lake Alunis/Mogyorosi, adjacent
to Bear Lake.
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Biofilm fotosintetizant in timpul primaveri
Fotoszintetizalo tavaszi biofilm
Biofilm Photosynthesizing in Springtime

Productia intensa de oxigen intr-un biofilm de Intenziv tavaszi oxigenkepzdodes eqy Intense spring oxygen productionin a
cianobacterii in timpul primaverii. cianobakterialis biofilmben. cyanobacterial biofilm.




Frunze si ghinde
Levelek es makkok
Leaves and Acorns

P

Frunze de toamna si fructe de carpen pe suprafata  Oszi levelek és gyertyan termések a viz felszinén, Autumn leaves and hornbeam fruits on the surface
apei, 0 ghinda care se scufunda incet, si frunze pe egy lassan sullyedo makk, és levelek a to melyen. of the water, a slowly sinking acorn and leaves on

fundul lacului. the bottom of the lake.




Sectiunea transversala a laculul

A to keresztmetszete
Cross-section of the Lake
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Zonele profunde ale lacului, vizualizate cu sonarul Hangradar (szonar) felvétel két
(hidrolocator) prin inregistrare in doud intervale de  frekvenciatartomanyban a t6 mélyérdl. Jol

frecventa. Se pot observa stratul de haloclind aflat ~ megfigyelheto a 2,6 meter koruli haloklin réteg, és The halocline layer at a depth of
la 0 adancime de aproximativ 2,6 metri si copaciin ~ nehany fa a to mélyen. A to retegzettsege miatt a and some trees at the bottom of

adanc. Datorita stratificarii lacului, valorile de mutatott mélyseq ertékek nem pontosak.
adancimi aratate nu sunt exacte.
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Sound radar (sonar) images recorded in two
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visible. Due to the stratification

epths of the lake.
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the lake are well
of the lake, the

depths indicated are not accurate.




Chironomidae

Imagine macro a tuburilor unor larve de
Chironomidae in namol galben si alge filamentoase
(Ulva/Enteromorpha intestinalis), la 0 adancime de
1,5 metri. Aceasta vietuitoare este o sursa de hrana
pentru multe pasari, lilieci si alte insectivore.
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Makrofelvetel a sarga iszapban levo arvaszunyog
larvak csoveirol és eqgy fonalas algarol
(Ulva/Enteromorpha intestinalis), kb. 1,5 méter
melyen. Az arvaszunyog szamos madar, denever és
egyeb rovarevo taplalékaul szolgal.

Macrophoto of tubes of Chironomidae larvae in
yellow mud and a filamentous algae
(Ulva/Enteromorpha intestinalis), at a depth of 1.5
meters. These lake flies are a food source for many
birds, bats and other insectivores.




Structura namolulul
Az iszap szerkezete

Namolul situat deasupra haloclinei de 2,6 metri are
0 structura stratificata si doar suprafata sa este
galbena. Culoarea galbena rezulta din compusi
oxidati, iar culoarea neagra din compusi redusi.
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A 2,6 meter melyen levo haloklin tartomany feletti
iszap reteges szerkezetl(, csak a felszine sarga.

A sarga szint oxidalt, a feketét redukalt vegyuletek
eredmenyezik.
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The mud above the halocline at 2.6 meters de
has a layered structure, only its surface is yel

nth
ow.

Oxidized compounds are yellow while reducec
compounds are black.




Stratul de haloclina si ceea ce se afla dedesubt
A haloklin reteg es ami alatta van

The Halocline Layer and What Lies Beneath it

O —

Apa foarte sarata de sub haloclind (sdgeti) poate fi A haloklin réteg (nyilak) alatti er6sen sos viz eqy The heavily saline water below the halocline layer
considerata un ,lac in lac”, care poate chiar sa .L0ban levo tonak” tekintheto, amely meg (arrows) can be considered a “lake within a lake”
formeze valuri. In regiunea sa superioara se hullamozhat is. Ennek felso tartomanyaban that can even form ripples. In its upper part there
gasesc bacterii sulfuroase verzi care consuma kénhidrogént fogyaszto zold kénbaktériumok are green sulfur bacteria which consume hydrogen
hidrogen sulfurat si absorb toata lumina. elnek, amelyek minden féenyt elnyelnek. sulfide and absorb all the light.
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Plutire pe stratul de haloclina
Lebeges a haloklin retegen
Hovering on the Haloclione Layer

O - P

In haloclina aflat la cca. 2,6 m adancime, A haloklin rétegben, kb. 2,6 m mélyen, hirtelen Salt concentration and water density suddenly
concentratia de sare dizolvata si densitatea apei megn0 a vizben oldott s6 koncentracioja és a viz increase in the halocline layer at a depth of
cresc brusc, astfel incat ghindele si prunele cazute  suruseége. Itt lebegni fog a vizbe hullo makk és approximately 2.6 m. Acorns and plums dropped

plutesc in masa apei, iar laptele turnat se szilva, a kiontott tej pedig feheér fatyolt alkotva into the water float here. Milk spilled into the water
raspandeste sub forma unui voal alb. szetterdl. expands like a white vell.
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Golful magic
A varazsobol
The Magic Bay

P

Stratul de halocling intr-unul din golfurile lacului. A haloklin réteg a to eqyik oblében. Az éles Halocline layer in one of the lake's bays. Oxygen-
Deasupra delimitarii bruste, in stratul cu producing cyanobacteria show above the sharp
concentratia mai mica de sare, se vad boundary, in the layer with lower salt
cianobacterii producatoare de oxigen. Mai jos, in concentration. Below, in the layer with very high
regiunea cu continut ridicat de sare, lumina e tartomanyban zold kenbakteriumok nyelik el a salt concentration, green sulfur bacteria absorb

absorbita de bacterii sulfuroase verzi. fenyt. the light.
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0 metoda in microbiologie
Egy mikrobiologiai modszer

A Method in Microbiology
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Aceste diagrame circulare, cunoscute sub numele
de diagrame Krona, sunt folosite pentru a prezenta
vizual si intr-un mod simplu compozitia
microbiomului, adica a ansamblului de bacterii si
archee care traiesc intr-un anumit loc sau mediu.
Plecand din centru spre exterior, vedem straturi

care corespund unor niveluri taxonomice specifice.

Daca pe un strat cu o anumita raza predomina un
segment de culoare, atunci un anumit tip de
microorganism este mai abundent in comunitatea
studiata.

Ezek a korlap-diagramok, az ugynevezett Krona
diagramok arra szolgalnak, hogy konnyen
attekinthetd modon megmutassak egy adott helyen
vagy kornyezetben élo baktériumok és
dsbaktériumok (archeak) osszességének, a
mikrobiomnak az 0sszetetelét. A kozepponttol
kifelé haladva az egyes rendszertani szinteknek
megfelel rétegeket latunk. Ha egy bizonyos sugard
hejon eqgy adott szind tartomany tulsulyban van,
akkor egy mikroorganizmus-tipus gyakoribb a
vizsgalt kozossegen beldl.

P

These pie charts, known as Krona diagrams,
display the composition of the microbiome in an
easily comprehensible way. A microbiome
represents all the bacteria and archaea that live in
a particular place or environment. From the center
outwards, we can observe layers corresponding to
specific taxonomic levels. If a color segment
predominates on a shell with a certain radius, then
a certain type of microorganism is more abundant
in the investigated community.
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Ce face ca anumite straturi ale Lacului Ursu sa fie izbitor de calde? Oare se incalzeste lacul?
Sau se afla un izvor geotermal, cu apa fierbinte in adancurile lui?

Lacul nu este incalzit artificial. Nu exista nicio activitate geotermala sau post-vulcanica in lac sau
in jurul acestuia. Stratul de apa calda a lacului, care se afla intre 2 si § metri adancime si care
uneori depaseste 30 °C, se datoreaza exclusiv radiatiei solare si fenomenului heliotermic.

De ce este lacul sarat?

In zona din jurul orasului Sovata, cunoscuta sub numele de Tinutul Sarii, solul ascunde in multe
locuri roci de sare. Cavitatea lacului s-a format prin dizolvarea rocilor de sare, iar lacul este
alimentat ocazional si de un parau sarat.

Sunt pesti in lac?

Nu exista pesti in lac, ci doar racusori de sare (Artemia salina), si numai in zona de deasupra
stratului haloclinal, in regiunea mai putin adanca, de 2,7 metri. Chiar si in straturile cel mai putin
saline, aproape de suprafata lacului, cea mai halofila specie de peste din lume, care nu este nici
macar indigena din Europa, abia ar supravietui. Sub stratul haloclinal, nu exista oxigen si sunt
concentratii foarte mari de hidrogen sulfurat, prin urmare nu se pot gasi organisme superioare.

Exista poluare antropica daunatoare lacului? Lacul este uneori drenat pentru a fi curatat?
Apa sarata din lac este curata, iar lacul este bine intretinut. Un lac natural nu poate fi drenat si nici
nu are nevoie sa fie drenat, deoarece ecosistemul sau il curata in mod natural.

In partea inchisa a lacului traiesc pradatori acvatici sau terestri?
Nu, pradatorii ar muri rapid in lac. Partea din spate a lacului este inchisa pentru a proteja stratul
haloclinal, nu pentru ca acolo traiesc pradatori.

De ce ar trebui sa se ,,odihneasca” lacul la pranz?

Pauza de la pranz este necesard ca stratul haloclinal (care genereaza fenomenul heliotermic), aflat
in prezent la 0 adancime de aproximativ 2,7 m, perturbat intr-o masura mai mare sau mai mica de
miscarile scaldatorilor, sa nu fie deranjat pentru perioade prelungite.

De ce scade temperatura stratului haloclinal in comparatie cu masuratorile efectuate la
inceputul secolului trecut?

Unul dintre motivele scaderii temperaturii este ingrosarea stratului superior, mai putin sarat, al
lacului. Aceasta este o consecinta a pierderii de sare din lac, cauzata de fenomene naturale si de
scaldat. Astfel, cum stratul haloclinal se deplaseaza spre adancimi mai mari, este expus la tot mai
putina radiatie solara. Este posibil ca si alte fenomene sa joace un rol in sldbirea heliotermiei, cum
ar fi o crestere a absorbtiei de lumina a stratului superior de apa. Inversarea acestui proces va fi
una dintre provocarile limnologice ale viitorului.

Cum a primit lacul numele de ,Lacul Ursu™?

Lacul a fost numit Lacul ,lllyés” la inceputul anilor 1900, dupa numele fostului sau proprietar.
Numele ,Lacul Ursu” a inceput sa fie folosit in jurul anului 1910, deoarece forma lacului seamana cu
o piele de urs. Ursii nu fac baie in lac si nici nu-si imbaiaza puii in apa sarata.
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4. Nitil feltiinden melegek a Medve-to egyes vizrétegei? Talan fiitik a tavat? Vagy geotermikus,
@ forro vizii forras van a to mélyén?

A tavat nem fiitik mesterséges uton. Nincs sem geotermikus, sem utovulkani tevékenyseg a téban vagy
kdrnyéken. A t6 2-3 méteres mélységek kozott talalhato vizrétegének melegebb, olykor 30 °C feletti
homerséklete kizérolag a napsugarzashbol, a heliotermia jelenségeébdl szarmazik.

Miért sos a to vize?
Szovata kornyéken, az ugynevezett Sovidéken, a talaj sok helyen sosziklakat rejt. A t6 urege sosziklak viz
altali kioldasa réven jott letre, és a tavat eqy id6szakos, sos vizii patak is taplalja.

Elnek-e halak a toban?

Nem, a téban nem élnek halak, csak sorakok (Artemia salina), azok is csak a haloklin réteg folotti, kb. 2,7
meéteres tartomanyban. Még a to felszinhez kozeli, legkevésbe sos réetegekben is alig élne meg a vilag
legnagyobb sokoncentraciot kibiro halfaja, amely egyébként nem is honos Eurdapaban. A haloklin réteg
alatt nincs oxigen, nagyon magas a kénhidrogén koncentracio, igy ott semmilyen magasabb rendii
eléleny nem talalhato.

Van-e a tonak barmilyen karos mertékii, emberi eredetii szennyezése? Nem szoktak néha
leengedni a tavat, hogy megtisztuljon?

A t0 s0s vize tiszta, és a t0 gondosan karban van tartva. Egy természetes tavat nem lehet leengedni, és
nincs is szUkseg ra, mert az okoszisztémaja természetes modon tisztitja azt.

Elnek-e vizi vagy szarazfoldi ragadozok a to lezart részében?
Nem, a ragadozo allatok hamar elpusztulnanak a toban. A to hatso része a haloklin réteg vedelme
erdekeben van lezarva, nem azért, mert ragadozok élnek ott.

Miért kell delben pihentetni a tavat?

A déli szlinetre azért van szilkség, hogy a fiird6zok mozgasa altal kisebb-nagyobb mértékben felkavart,
jelenleg kb. 2,7 m mélyen levd haloklin réteg (amely a heliotermiat biztositja) ne legyen hosszabb idén at
megzavarva.

Miért csokken a haloklin réteg homeérséklete a mult szazadi mérések eredményeihez képest?

A homerséklet csokkenésenek legfébb oka a to felsd, kevesbe sos vizrétegenek vastagodasa. Ez a to
sovesztésenek, vagyis az also, erdsen sos viztomb vastagsaga csokkenésének kovetkezmenye, ami
természetes okok, és a fiirddzés miatt térténik. Igy az egyre mélyebben levé haloklin réteget egyre
kevesebb napsugarzas éri el. A heliotermia gyengulesében mas jelenségek is szerepet jatszhatnak, ugy
mint a felsé vizréteg fényelnyelésének novekedese. A folyamat visszaforditasa a jovo egyik limnolagial
feladata lesz.

Minek koszonhetden kapta a té a Medve-to nevet?

A tavat az 1900-as évek elejen még lllyés-tonak hivtak, egykori tulajdonosa utan. A Medve-to név 1910
korul kezdett elterjedni, mert a to alakja kiteritett medveborhoz hasonlo. A toban a medvéek nem
furodnek, es kicsinyeiket sem furdetik a sos vizben.

What makes certain layers of the Bear Lake strikingly warm? Is the lake being heated? Or is it a
geothermal, hot spring at the bottom?

The lake is not heated artificially. There is no geothermal or post-volcanic activity in or around the lake.
The warm water layer of the lake, which is situated at about 2-3 meters under the surface of the lake and
can sometimes get over 30 °C, is exclusively due to solar radiation, namely the heliothermal phenomenon.

Why is the lake salty?

The area around Sovata/Szovata is known as the Salt Region, as in many places the soil contains salt
rocks. The lake cavity was formed by the dissolution of salt rocks and the lake is fed by a saltwater
stream.

Are there any fish in the lake?

No, there are no fish in the lake, only brine shrimp (Artemia salina), and only in the area above the
halocline layer, in the region shallower than 2.7 meters. Even the world's most halophilic species of fish -
which is not even endemic to Europe - would barely survive in the least salty layers of the lake close to
the surface . Below the halocline layer there is no oxygen, and there are very high concentrations of
hydrogen sulphide. Therefore no higher organisms can be found.

Is there any harmful anthropogenic pollution of the lake? Is the lake sometimes drained to get
cleaned?

The saltwater in the lake is clean and the lake is well maintained. A natural lake cannot be drained, nor
does it need to be, because its ecosystem naturally cleans it.

Do aquatic or terrestrial predators live in the closed part of the lake?
No, predators would quickly die in the lake. The back of the lake is closed to protect the halocline layer,
not because of predators.

Why should the lake “get a break” at noon?

The "recess” is needed to allow the halocline layer (which provides the heliothermal phenomenon) to
‘rest’. Bathers'movements stir up and disturb the halocline layer located at a depth of about 2.7 meters.
Repeated and prolonged disturbances might cause damage to it.

Why is the temperature of the halocline layer decreasing compared to measurements made at the
beginning of the last century?

One of the reasons for the drop in temperature is the thickening of the upper, less salty layer of the lake.
This is the result of the loss of salt from the lake due to natural causes and bathing. The deeper the
halocline layer ‘sinks’, the less it is exposed to solar radiation. Other phenomena may also play a role in
the weakening of heliothermy, such as the increase in the light absorption of the upper water layer.
Reversing this process will be one of the limnological challenges of the future.

How did the lake get the name Bear Lake?

The lake was called Lake lllyés in the early 1900s, after its former owner. The name Bear Lake started to
be used around 1910, because the shape of the lake resembles that of a bearskin. Bears do not bathe in
the lake, nor do they bathe their cubs in the saltwater.




