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Historic introduction

Th ink ing of  mineral sp rin gs an d
th erm al sp rings in  middle Europ e, na-
mes like Carlsbad,  Wiesbaden , Baden -
Baden , Sp a im mediate ly co me to  on e’s
mind.  Furth ermo re th is th ought
associates with an  ep och , durin g wh ich
many sp as played an  im por tant  part
in  th e so cial an d cultural life.  Th is was
th e 19 th  century an d th e first  decades
of  th e 20 th  century, a time wh en th e
leading classes no t on ly of  Europ e
gave th e sp as th eir  un ique ch aracter .
Th is so ciety fe lt  th e need to  re lax  an d
to  take care of  th eir  healt h. Th ey
probably were co nvinced th at th is
co uld be achieved by  curin g at  a sp a
an d dr ink ing th e water s. Th ose places
provided by  nature with mineral an d
th erm al sp rin gs used th eir  go od fo r-
tune.  Th eir  in vestmen ts in  sp a ho uses,
parks, ho tels, casin os have probably
been profitable.

At  first  th e visit ors came from th e
no bility,  from baron s an d co unt s to
kings an d em perors.  Th e wealt hy
bo urgeoisie so on fo llo wed,  since th ey
didn’ t want to  miss th e op por tunity to
mix with th e no ble . In creasin gly , ar -
tists, wr iters, th ink ers were at tracted.

Fo r th e ladies it  was an  ex cellent  op -
po rtunity  to  present th eir  marria-
geable daugh ters at  balls, co ncerts,  in
th e th eat re an d parks. Th e men wo uld
do  busin esses an d diplo macy . It  was
ex quisite  publicity  fo r th e sp a wh en
th e czar an d th e czarina with th eir  en -
tire co urt  came fo r a visit . Very wel-
co me were th e regular st ays of  th e
Prussian kings an d la ter  em perors.  Ve-
ry  of ten  came th e Austr ian em peror
with his wife,  Napoleon II I with Euge-
nie, Queen  Victo ria,  an d in num erable
German pr inces. Maharajas from In dia
brought an  or ien tal at mosphere to  th e
sp as.  Bismarck was a fr equent visit or.
Cavour an d Disraeli sh owed up  an d
th en th ere  were Beeth oven , Do sto -
jewsk i, Nietzsche, Victo r Hugo,  Gr il-
lp arzer, Richard Wagner, an d of  co ur-
se , Go eth e, co nceited an d eager  to  mix
with th e noble.  Several t imes a year,
of ten  fo r weeks, he  en joy ed life at  th e
sp as,  of  wh ich  he preferred Carlsbad
an d Marienbad. Let me remin d yo u of
th e “Marienbader  Elegies”.  He left  his
wife at  ho me or  sent her to  Bad La-
uchst ädt,  a sp a fo r th e lo wer  classes.
On  July 8th , 18 02 Go eth e wr ites in  his
diary : “Visited pr ince Reuß af ter
break fast , la ter  jo ined pr incess Lubo-
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mirsk a an d co unt  Po locky”.  On  July
15 th , 18 02 he wr ites: ”Dined with th e
co unt  of  Hesse, la ter  to ok a st roll
with pr incess Narischkin”.  Similar en -
tr ies ar e fo und each day. On  July 28 th

he wr ites to  his wife in  Bad Lauch -
st ädt : ”Enjo y yo urself,  have yo urself a
nice day occasionally . Yo u wo uldn’t
like Carlsbad.”

Th e Belle  Ep och  of  th e sp as lasted
un til  th e 20 th  century. Un til  th e
19 50´ s or ien tal po tent ates visit ed th e
sp as.  Th en th ere  was a ch ange. No w
th e visit ors were wo rking people with
finan cing from th e healt h in surance.
Th is perio d is co min g to  an  en d, to o
an d co nsidering th e lack of  mo ney  of
th e public healt h in surance, new co n-
cepts have to  be fo und.

I co uld ta lk about  th e old times fo r
ho urs, but I will st op here an d ta lk
about  th e th erm al water s.

Na ture of  th erm al wa ters

Th e fo rmation  of  th erm al water s
requires,  th at pr ecipita tio n in filtrat es
in to great  depth s, th at th ere  is a suf-
ficiently  lo ng time of  co ntact with th e
ro ck,  an d th at th ere  is a po s-sibility
fo r th e water  to  ascen d to  th e earth ’s
surface again . A lo w geoth er-m al

gradient suppo rts th e ev olution  of
th erm al water s. Th ese co ndition s can
be fo und in  zo nes of  tecto nic mo ve-
ment,  e.g. along th e margins of  tecto -
nic graben sy stems. Th e result  ar e
th erm al sp rin gs, i. e. groun d water ,
wh ich  flows fr eely from th e earth 's
surface. Of  co urse on e can help nature
by  developin g th e th erm al water  with
deep wells in  places, wh ere  th e co n-
ditio ns seem favourable or  wh ere  th er-
mal sp rin gs already ex ist .

Depen ding on  th e ty pe of  ro ck an d
th e time,  th e in filtrat ing an d ascen -
ding heated water  is in  co ntact with
th e ro ck,  th e resulting th erm al water s
will have different  ch emical co mpo si-
tions. A num ber  of  th erm al water s in
Germany an d middle Europ e have a
lo w co ncentratio n of  th e major  io ns
Na, Ca, Mg, an d Cl, SO 4, HCO3. Th ese
are ak rat o-th erm al water s, wh ich  have
been in  co ntact with ro cks co ntainin g
litt le or  no  so luble co mpo nent s. Th ese
are silicate ro cks like granites,  dio-
rites, quart z po rph yries, quart zites,
slates, gn eiss’s.  Table  1 sh ows so me
ex amp les of  th ese  th erm al water s.
With co ncentratio ns of  to tal disso lved
so lids (TDS)  below 10 00 mg/l on e
sp eak s of  “low co ncentratio n”.

Table  1: Ex amp les fo r th erm al water s of  lo w io n co ncentratio n in  Middle Europ e.

T° C CO2 Na Ca Mg Cl SO4 HCO3

Wildbad
(Black Forest)

39,5 22,5 148 38 2,5 156 35,5 225

Schlangenbad
(Taunus)

29 <50 107 14 2 154 7 73

Luxenil-les Bains
(Eastern Vosges)

44 10 184 16 2 232 54 96

Bad Gastein
(Eastern Alps)

45 86 20 0 31 138 55

Am ong th ese fo ur th erm al water s
Bad Gastein is an  ex cep tion , because
of  th e radon  co ntent of  th ese  water s.
Th ey are termed radio active th erm al
water s. Th e radon  co mes from urani-
um  bearing gneiss’s. Radio active wa-
ters can be fo und elsewhere, but no t
all of  th em are th erm al water s. In
Heidelberg th ere  is a mineral water ,

wh ich  is co nsidered a radio active th er-
mal water  (Table 2) .

Ev idently , th e Heidelberg th erm al
water  has a very high co ncentr ation
of  so lut es. It  or iginates from Permian
quart z po rph yries, wh ich  give it  it s
radio activit y, an d from Tertiary ev a-
po rat es of  th e Up per  Rh ine graben,
wh ich  co ntr ibut e to  th e high co ncen-



Klauss Knoblich: THERMAL SPRINGS IN GERMANY AND MIDDLE EUROPE
___________________________________________________________________________________

___________________________________________________________________________________

3

tr ations of  Na an d Cl. Th roughout
middle Europ e many highly minera-
lised th erm al water s can be fo und, sin-
ce  halit e, gy psum, an d carbo nate  ro cks
are widespread, e.g. th e Tertiary of

th e Up per  Rh ine graben, th e Tr iassic
middle Musch elkalk an d Rö t, an d th e
Permian Zechstein  of  no rth ern an d
middle Germany. So me ex amp les are
listed in  table  3.

Table  2: Ex amp les fo r radio active th erm al water s.

T°C CO2 Na Ca Mg Cl SO4 HCO3

Bad Gastein
(Eastern Alps)

45 86 20 0 31 138 55

Heidelberg
(Upper Rhine Graben)

24 137 22820 6556 567 50100 0 1124

Table  3: Ex amp les fo r highly mineralised th erm al water s

T° C CO2 Na Ca Mg Cl SO4 HCO3

Boll 49 1100 1423 645 108 1734 1930 1136

Urach 54 1330 826 723 95 1102 1297 1458

Salzuflen 37 42351 1978 631 65924 50372 2440

Oeynhausen 33,5 1540 18710 1621 379 29020 4271 1437

Aachen 55 1421 63 15 1601 276 1031

Nauheim 33 1126 10416 1412 127 18124 44 2059

Wiesbaden 65 219 2673 351 48 4605 65 619

Baden-Baden 64,5 850 129 2 1437 155 1

Karlsbad 61 510 1726 132 45 624 1713 2319

Th e th erm al water s of  th e no rth
rim of  th e Rh ein isch e Schiefergebirge,
Carlsbad,  th e so uth  rim of  th e Taunus
get th eir  sa lt  co ntent from th e Per-
mian Zechstein . So me of  th ese  water s
tr avel a lo ng distance from th e ar ea of
recharge an d salt  disso lution to  th e
area of  ascen t an d disch arge. Th is
becom es obvio us from th e fo llo wing
Fig. 1.

Between th e recharge an d th e dis-
ch arge ar ea,  or  within th e disch arge
area so me water s receive addit ional
CO 2. Th ose th erm al water s like in  Bad
Oeynh ausen an d Bad Nauheim are
called acidulous mineral water s.

Th erm al water s of  th e Schwäbische
Alb an d it s fo reland to  St utt gart -Bad
Cannstatt  an d especially Urach , Bo ll,
Überk ingen are en riched with NaCl
from th e Tr iassic middle Musch elkalk
an d receive CO 2 from a la te ph ase of
th e regio nal Tertiary vo lcanism .

In  th e Up per  Rh ine graben th e

th erm al water s ar e in fluenced by
Tertiary ev apo rates in  th e graben.

On e must no t fo rget to  mention
th e sulph uric  th erm al water s. Th ey
co ntain disso lved sulph ides or  hy d-
ro gen  sulph ide.  Th ese co nst ituents
or iginate  from py rit e bearing bitum i-
no us sh ales, like th e Liassic Po sido-
nia-shale , th e Tertiary Pechelbro nn
series, or  th e co pper-sh ale  of  th e
Zechstein . Th e th erm al water s of  Hei-
delberg, Bad Bo ll,  Oeynh ausen, an d
Füssing belon g to  th is group . Füssing is
situated in  a zo ne,  wh ich  co mpr ises
th e Alps an d th e Mo lasse–forelan d.
Th erm al water s of  th is zo ne ar e Bad
Gastein, wh ich  I have already mentio-
ned, Ragaz, Baden  near Vienn a, an d
Leukerbad. Altho ugh th ey are of  dif-
feren t or igin, th ey all have ra ther lo w
io nic  co ncentratio ns an d sh ow sp ecific
features like radon  or  hy dro gen sul-
ph ide co ntents.
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Fig 1 : Sa lt water tran sport

Co ncl usio ns

I th ink , th is ov erv iew gave an  idea
of  th e fr equency  an d diver sity  of
th erm al water s in  Germany an d middle
Europ e, so me of  wh ich  ar e used fo r a
very lo ng time.  Many of  th em sh ow
sp ecial at tributes, like co nsiderable
co ncentratio ns of  carbo n dioxide, so -

dium ch lor ide,  sulph ate,  bicarbonate,
hy dro gen sulph ide,  or  radon . Of ten ,
th erm al water s of  different  co mpo -
sitio n occur  within th e same regio n
an d so met imes ev en at  th e same sp a.

Th e great  diver sity  of  th e th erm al
water s an d th eir  classification in to
different  regio nal provinces is sh own
in  th e final Fig. 2.


