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Preface

A b s t r a c t :  K a rs t an d  cave a re a s  of P o ­
lan d  a re  b rie fly  p resen ted . T he  a im  and  
scope of th is  vo lum e a re  rev ieved .

Introduction

In  h o n o u r of th e  8th In te rn a tio n a l S peleo ­
logical C ongress (B ow ling G reen , K en tucky , 
U SA, Ju ly  1981) th e  E d ito ria l B oard  of K ras  
i Speleologia  is p leased  to  p re sen t p a p e rs  
i lu s tra tin g  th e  p re s e n t s ta te  of P o lish  speleo ­
logy. T h is is th e  f i r s t  tim e  in  th e  e igh t 
congresses th a t  such  se t of p ap e rs  has been  
devo ted  to  th e  a c tu a l congress a n d  th is  
idea has been  a tta in e d  b y  an  e ffo rt of 
th e  P u b lish in g  O ffice of th e  S ilesian  U n i­
v e rs ity . P a p e rs  w e re  re s tr ic te d  to  a ro u n d  
15 pages in  leng th . T he co n tr ib u tio n s  w ere  
w r it te n  by  p ro m in e n t P o lish  sp ec ia lis ts  in  
d if fe re n t b ran ch es  of speleology. F o r reaso n s 
of com plete  p re se n ta tio n  of th e  P o lish  speleo ­
logical a c tiv ity  th e  m a jo rity  of p ap e rs  p re ­
sen ts  a re v ie w  of in d iv id u a l p ro b lem s or th e  
su m m ary  of th e  c u rre n t re se a rc h  p rob lem s 
of g re a te r  in te re s t fo r co lleagues from  o th e r 
coun tries .

K a rs t a rea s  w ith  th e ir  specific  fe a tu re s  
cause p ra c tic a l p ro b lem s a n d  a re  w id esp read  
th ro u g h o u t P o lan d ’s te r r i to ry  (see below ). 
P o lish  k a rs to lo g is ts  an d  cav e rs  h ave  had  
b ro ad  a c tiv ity  since th e  X IX  c e n tu ry  (see 
W ojcik ’s rev iew ). C aves of P o lan d  w ere  
th ro u g h ly  desc rib ed  in  e a rly  f if tie s  by

Karst and caves of Poland

K. K o w a l s k i  (1951, 1953, 1954) in  his 
m o n u m en ta l I n v e n to r y  o f  Polish caves. B ut 
since  th is  tim e  m an y  d iscoveries tw ice  e n ­
la rg ed  th e  n u m b e r of k n o w n  caves. R ecen t 
w o rk  on n ew  in v e n to ry  is re p o r te d  by 
J. G rodzick i an d  R. K a rd a ś  (see pp. 98), as 
w ell as th e  lo n g es t a n d  d ip es t caves of P o ­
la n d  a re  lis ted  by  R. K a rd a ś  (see pp. 103). 
E v ery  d ay  n e w  d a ta  a re  co llec ted  an d  new  
th eo rie s  a re  p u t fo r th . T he  ro le  of h y d ro - 
th e rm a l k a r s t  p rocesses in  th e  o rig in  of 
z in c -lead  deposits  is e la b o ra te d  by  S. D żu- 
ły ń sk i an d  h is co llab o ra to rs  (see pp. 21), new  
d iscoveries o f fossil k a r s t  of e a r ly  M esozoic 
ag e  a re  re p o r te d  b y  M. P aszk o w sk i an d  
J. W ieczorek  (see pp. 32) an d  b ro ad  s tu d ie s  
of L a te  P le is to cen e  cave  deposits  a re  su m ­
m arized  by  T. M ad ey sk a  (see pp. 43). H ow e­
v e r, n ew  d a ta  a n d  th eo r ie s  o ften  do no t 
re a c h  th e  p o p u la r  p ro fess io n a l jo u rn a ls  o r 
a re  p u b lish ed  on ly  in  P o lish  (see rev iew  of 
M ikuszew sk i); th e re fo re , th e y  a re  n o t r e ­
ad ily  av a ila b le  to  a ll w ho  a re  in te re s te d  in  
them . T h is  fa c t led  to  th e  p u b lish in g  o f th is  
issue w h ich  p re se n ts  k a rs t  re la tio n s  w ith in  
P o lan d ’s te r r i to ry  an d  th e  p ro b lem s of v a ­
rio u s b ran ch es  h a v in g  ad v an ced  re su lts . I n ­
fo rm a tio n  on speleo log ica l o rg an iza tio n  an d  
sc ien tific  in s ti tu t io n  dea lin g  w ith  speleo log i­
ca l p ro b lem s a re  g iv en  by  J . M ikuszew sk i 
(pp. 118).

T ill p re sen t, th e  w id e ly  av a ila b le  g en e ­
ra l  rev iew  of k a r s t  in  P o lan d  w as  p re s e n ­
te d  b y J .  G ł a z e k ,  T.  D ą b r o w s k i  a nd



R.  G r a d z i ń s k i  (1972), of caves by  M. 
P u  l i n a  (1969), of fossil k a rs t  by S. G i ­
l e w s k a  (1964) a n d  of b iospeleo logy  by 
A. S k a l s k i  (1976). H ow ever th ese  rev iew s 
a re  co n sid e rab ly  o u tda ted .

Karst and cave areas of Poland

T he k a r s t  rocks in  P o lan d  a re  w id e ly  
d is tr ib u te d  th ro u g h o u t th e  co u n try , b u t m ost 
a re  co v ered  w ith  C enozoic loose deposits. 
A lth o u g h  th e  su rface  k a r s t  reg ions in  P o ­
la n d  occupy  th e  a re a  of on ly  ab o u t 8000 
sq u a re  k ilo m e te rs  (i.e. 2,59/o of th e  co u n try  
su rface) in  th e  so u th e rn  p a r t  of th e  co u n try  
(Fig. 1), k a rs t  w a te rs  an d  fe a tu re s  co n s titu te  
g re a t p ro b lem s in  m in in g  o p e ra tio n s  and  
w a te r  su p p ly  in  som e o th e r reg ions.

T he Carpathians

T he T a tra  M o u n ta in s on th e  so u th e rn  
b o u n d a ry  of th e  co u n try - a re  th e  h ig h es t 
an d  n o r th e rn m o s t m ass if  in  th e  In n e r  C a r­
p a th ia n s  (h ighest p eak  in  S lo v ak ia  —; 2663 m 
a.s.l.). I t  consist of a c ry s ta llin e  core  co­
v e red  on th e  n o r th e rn  slope w ith  sed im en ­
ta ry  cover an d  sev e ra l nappes. S tru c tu ra l  
u n its  a re  d irec ted  a p p ro x im a te ly  ea s t-w e s t 
d ip p in g  to w a rd s  th e  n o rth . T he ca rb o n a te  
rocks of th e  M idd le  T riassic , U p p er Ju ra ss ic  
an d  L ow er C re taceo u s fo rm  n a rro w  b e lts  
c u tte d  by N -S  valleys. T he a lp in e  fo ld ing  
took  p lace  tw ice  in  th e  U p p er C re taceous 
an d  in  th e  M iocene, w h ile  th e  u p lif t  m o v e­
m e n ts  s ta r te d  in  th e  L a te  M iocene a n d  c a u ­
sed  s tro n g  erosion . D u rin g  th e  P le is tocene  
th e  T a tra  M ts. w e re  g lac ia ted  sev e ra l t i ­
m es. T he p re s e n t-d a y  T a tra  M ts. acq u ired  
a n  ,A lpine c h a ra c te r  w ith  a  cold a n d  hum id  
p e rig lac ia l c lim ate . K a rs t p rocesses h ave  
developed  w ith in  c a rb o n a te  ro ck s since  th e  
N eogene. A lto g e th e r th e re  a re  over fou r 
h u n d re d  caves k n o w n  so fa r , am ong  th e m  th e  
lo n g est cave of P o land  (M iętusia  C ave — 
9,040 m  long) an d  th e  deep est one (Ś n ież­
n a  C ave — 768 m  deep). A s to ried  a r r a n g e ­
m e n t of h o rizo n ta l passages (Phot. 1, 2 and  
3) connec ted  by  v e rtic a l sh a fts  an d  scan ty  
d rip s to n e  a re  c h a ra c te r is tic  fe a tu re s  of th e

T a tra  caves. N u m ero u s u n d e rg ro u n d  w a te r  
flow s w ere  tra c e d  ( D ą b r o w s k i ,  1967), 
an d  m an y  in v es tig a tio n s  w e re  c a rr ie d  th e re  
(cf. G ł a z e k  e t al., 1979). W hole k a rs t  a re a  
lies w ith in  th e  T a tra  N a tio n a l P a rk  an d  
cav ing  is re s tr ic te d  by  th e  N a tio n a l P a rk  
Code (special p e rm iss io n  is req u ired ). O n ly  
fo u r caves a re  accessib le  fo r to u r is t ,  am ong  
th e m  on ly  one — M roźna C ave — has e lec ­
tr ic  ligh t.

T he  P ien in y  K lip p en  B e lt re p re se n ts  a 
n a rro w  tec to n ic  zone b e tw een  th e  In n e r  
an d  E x te rn a l C a rp a th ia n s  w ith  M esozoic 
lim estone  sca les am ong  C re taceo u s m arls  
an d  C re taceo u s-P a leo g en e  flysch . F if te e n  
sm all caves a re  know n , up  to  170 m  in  len g th  
a n d  60 m in  dep th .

T he E x te rn a l C a rp a th ia n s  a re  b u il t  u p  
of C re taceo u s-P a leo g en e  fly sch  deposits  
o v e r th ru s te d  in  th e  fo rm  of e x ten s iv e  n ap p es  
on th e  fo re lan d  s tru c tu re s . K a rs t  fo rm s a re  
ab se n t th e re , b u t o v e r fo u r ty  caves w e re  
c rea ted  in  san d s to n es  d u e  to  s tre ss  re la x a ­
tio n  a n d  slope c reep ing . T he longest cave  
reach es  400 m  of le n g th  an d  th e  deep est 
one 45 m  in  dep th .

T he C a rp a th ia n  F o re-D eep

T he  ex ten s iv e  C a rp a th ia n  F o re -D eep  is 
filled  w ith  th ic k  M iocene s ilty -c lay ey  d e ­
posits  w ith  ro ck -sa lt, g y p su m -a n h y d rite  a n d  
d e tr i ta l  lim esto n e  in  th e  b o tto m  p a r t  of th e  
sequence , w h ich  o u tc ro p  on th e  g en tle  n o r t ­
h e rn  slope. W ith in  th e  lim es to n e  m in u te  
k a rs t  fo rm s a re  k n o w n , w h ile  in  th e  largest- 
g ypsum  a re a  (N ida r iv e r  b asin ) fo u r te e n  
caves (the  lo ngest one is 280 m long) a n d  
m an y  su rface  k a rs t  fo rm s (dolines, o uva las , 
b lin d  valleys) a re  know n . B en ea th  c layey  
o v e rb u rd en , th e  gypsum  w as k a rs tif ie d , an d  
in  p h re a tic  cond itions w as red u ced  b y  b i­
tu m e n s  c a rr ie d  w ith  w a te r  in to  th e  su lp h u r 
deposits  (O s m  ó 1 s k i, 1976). R ock sa lt d e ­
p osits  a re  squeezed  u p  in  fro n t of th e  C a r­
p a th ia n s  o v e r th ru s t an d  fo rm  fam ous d e ­
posits, w h ich  h ave  b een  ex p lo ited  since  th e  
m ed iev a l ages. In  th e  old sa lt m in e  in  W ie­
liczka  a C ry s ta l C ave w as en co u n te red  a n d  
re c e n tly  a sp e le o th e ra p e u tic a l sa n a to r iu m  
has b een  b u ilt  th e re .



Pig. !. M ap show ing  th e  d is tr ib u tio n  of k a rs t  in  P o lan d  on th e  geological back g ro u n d :
A  — T a t r a  M ts ., B  — P ie n in y  K lip p e n  B e l t ,  C — N id a  r i v e r  b a s in , D — S ile s ia n  U p la n d , E — C ra co w —W ie lu ń  U p la n d , F  — H o ly  C ro ss  M ts. ; 
1 — P r e - N e o g e n e  u n k a r s t i f i a b le  ro c k s ,  2 —  N e o g e n e  c la y e y - s a n d y  d e p o s it s  c o v e re d  k a r s t  in  o ld e r  ro c k s ,  3 — k a r s t  ro c k s ,  4 — c a r b o n a te  k a r s t  n e a r  
th e  s u r f a c e ,  5 — g y p s u m  k a r s t  n e a r  th e  s u r f a c e ,  G — s a l in e - g y p s u m  k a r s t  in  th e  s a l t  s t r u c tu r e s  (d o m es  e tc .) , 7 — im p o r ta n t  c a v e s  (a  — Ś n ie ż n a , 
b — M ię tu s ia , c — M ro ź n a , d — W  T r z e c h  K o p c a c h , e — W ie lic z k a  C ry s ta l  C av e , f  — S k o ro c ic k a , g  — N ie d ź w ie d z ia , h  — R a d o c h o w s k a , i  — J a s n a ,  
i  S z a c h o w n ic a , k  W ie rz c h o w s k a  G ó rn a , 1 — Ł o k ie tk o w a ,  m  — G łę b o k a ,  n  — E w y , o — R a j), 8 — C a r p a th ia n  o v e r th r u s t ,  9 — b o u n d a r ie s  
o f k a r s t  ro c k s  b e n e a th  th e  N e o g e n e  d e p o s its ,  10 — m a x im a l  e x t e n t  o f  th e  P le is to c e n e  c o n t in e n ta l  g la c ia tio n s



P ho t. 1. T he L ak e  in  th e  M ain  P assage  of th e  M ię tu sia  C ave, T a tra  M o u n ta in s
(Phot. W. B u rkack i)



P ho t. 2. P o tho le  in  th e  M ain  P assag e  of th e  M ię tu sia  C ave, T a tra  M o u n ta in s
(Phot. W. B u rk ack i)



P ho t. 3. „Z Z ap a łk am i” L ak e  in  th e  K as- 
p ro w a  N iżn ia  C ave, T a tra  M o un ta in s

(Phot. W. B u rk ack i)

M eta Carpathians Arch

O utside  th e  C a rp a th ia n  F o re -d eep  a b e lt 
o f u p la n d s  w as e lev a ted  d u rin g  th e  N eogene.

T h e  S ude tes  in  th e  w est consist of P re -  
c a m b ria n  a n d  P aleozoic  m e tam o rp h ic  rocks. 
A m ong th e m  sm all lenses of m arb le s  a re  
s tro n g ly  k a rs tif ie d . O ver fo u r ty  caves a re  
k n o w n  th e re , am ong  th e m  N iedźw iedzia  
(B ear) C ave reach es over 2 k m  in  len g th  
a n d  J a s n a  C ave is ab o u t 80 m  deep. T w o ca ­
ves N iedźw iedzia  (Phot. 4 an d  5) a n d  R ado- 
chow ska  a re  accessib le  fo r th e  to u ris t.

T h e  S ile s ian  U p lan d  consists of C a rb o n i­
fe ro u s co a l-m easu res covered  h e re  a n d  th e re  
by f la t- ly in g  T ria ss ic  m a rly —c a rb o n a te  d e ­
posits. N um erous su rface  k a rs t fo rm s, am ong

P ho t. 5. S peleo them s in  N iedźw iedzia  
C ave

P ho t. 4. B ones of cave b e a r in  N iedźw ie­
d zia  (B ear) C ave, S udetes

(Phot. J. M ikuszew sk i)



th em , la rg e  in filled  T e r tia ry  do linas a re  
k now n  here . U n d erg ro u n d  k a rs t  w a te r  c ir ­
cu la tio n  has caused  g re a t d ifficu ltie s  in  
th e  ex p lo ita tio n  of th e  z inc-load  deposits 
a n d  in  dam  c o n stru c tio n  (cf. G ł a z e k ,  
S z y n k i e w i c z ,  1979), b u t caves a re  u n ­
k n o w n  th e re . T he o rig in  of th e  U p p er S i­
les ian  z inc-lead  deposits  is ex p la in ed  by 
h y d ro th e rm a l k a rs t  p rocesses (see pp. 21). 
O n th e  n o r th -e a s te rn  m arg in  of th e  U pper 
S ilesian  coal b as in  th e  su b s tra tu m  of coal- 
-b e a r in g  fo rm atio n s  is com posed of M iddle 
D evon ian  th ro u g h  L ow er C arb o n ife ro u s c a r ­
b o n a tes  an d  is u n co n fo rm ab ly  covered  by 
T ria ssic  o r Ju ra ss ic  deposits. O n th is  a n g u la r 
u n co n fo rm ity  E a rly  M esozoic in filled  k a rs t 
fo rm s co n ta in in g  fossil v e r te b ra te s  w ere  
found  ( T a r l o ,  1959; L i s ,  W ó j c i k ,  1960; 
see also pp. 32).

T he C racow -W ie luń  U p land  is com posed 
of U p p er Ju ra ss ic  lim estones w h ich  form

a v as t m onocline, d ipp ing  n a r th e a s t  a t  law  
angle . T h is a re a  fo rm s th e  m ost p ro m in en t 
k a rs t  reg io n  of P o land  w ith  n u m ero u s  r e ­
sid u a l h ills  (Phot. 6) se p a ra te d  by  ex ten s iv e  
cockp it k a rs t  dep ressions (to 110 m  deep) 
filled  w ith  k ao lin ized  san d y -c lay ey  deposits 
of T e r tia ry  age. D uring  th e  P le is tocene  g la ­

c ia tions, th is  a re a  (e levated  to  504 m above 
sea level) w as n ev er com plete ly  covered  
by th e  ice -shee ts . A concave n u n a ta k  w as 
fo rm ed  an d  covered  w ith  o u tw ash  sands 
up  to  410 m e lev a tio n  ( R ó ż y c k i ,  1965). 
C aves an d  k a rs t  ch an n e ls  a lre a d y  ex is tin g  
w ere  re p e a te d ly  b locked  an d  filled  w ith  
sed im en ts  d u rin g  th e  B aden ian  tran sg re ss io n  
on th e  so u th -e a s te rn  edge of th e  u p lan d  
an d  d u rin g  P le is tocene  g lac ia tions. T he P lio ­
cene u p lif t an d  d u rin g  th e  r e t r e a t  of th e  
P le is tocene  g lac ia tio n s t'hese k a rs t  condu its  
w ere  re e x c a v a te d  lik e  a t  p re se n t tim e. N u ­
m erous s tu d ies  of cave sed im en ts  gave e v i­
dences of such  p rocesses a n d  d a ted  th em  
by paleo n to lo g ica l an d  o th e r m ethods. O ver 
s ix  h u n d red  sm alle r  caves a re  k now n  in 
th is  a rea . T hese  caves (Phot. 7) re p re se n t 
p rese rv ed  frag m en ts  cf p a r t ia l ly  destro y ed  
o ld er T e r tia ry  caves, o r accessib le  p o rtio n s  
of in filled  cave system s. T he longest cave

system  — Szachow nica  C ave — reach es one 
k ilo m e tre  in  to ta l passage  len g th  an d  th e  
deepest one — Jan u szk o w a  Szczelina C ave 
— exceeds 50 m  in  dep th . D eep k a rs t w a te r  
c ircu la tio n  is p re se n t th e re  a n d  th e  k a rs t 
a q u ife r  in  Ju ra ss ic  lim estones is th e  m ain  
source of w a te r  in  th is  a rea . E igh t caves



P ho t. 7. E n tra n c e  to  th e  W ierzchow ska 
G órna  C ave

(Phot. J. M ikuszew ski)

a re  accessib le  fo r th e  to u r is t (tw o of th e m  
h as e lec tric  light).

T he H oly C ross M o u n ta in s  re p re se n ts  an  
a n tic lin o riu m  e lev a ted  by  L a ra m ia n  m ove­
m en ts. In  th e  cen tre  D evon ian  ca rb o n a tes  
and  on th e  p e rip h e rie s  U p p er Ju ra ss ic  lim e ­
stones a re  th e  m a in  k a rs t  fo rm ations. T he 
paleo g eo g rap h ic  co n d itions of k a rs t  d ev e ­
lo p m en t in  th is  a re a  w e re  s im ila r to  those  
p re se n te d  fo r C racow -W ie luń  U pland . O ver 
f if ty  sm a lle r  caves a re  k n o w n  in  th is  a rea , 
th e  lo n g est one is R a j C ave (240 m  in  leng th ) 
an d  th e  deep est one (Jaw o rzn ick a  Cave) is 
21 m  deep. T w o caves a re  accessib le  to  
to u r is t , b u t th e  R a j cave is fu lly  ad o p ted  
an d  flood lit (Phot. 8 an d  9).

T he L u b lin  U p land  is b u ilt u p  of f la t-  
-ly in g  U p p er C re taceo u s cha lk  in te rc a la te d  
by  lim estones a n d  m arls , a n d  e x h ib its  g en tle  
su rface  co rro sio n a l d ep ressions an d  a lack  
of u n d e rg ro u n d  fo rm s. T h is  p ecu lia r  k a rs t 
is th e  re s u lt of th e  low  p e rm eab ility  of 
w eak ly  lith if ied  m ic ropo rous rocks an d  th e ir  
low  m ech a n ica l re s is ta n c e  ( M a r u s z c z a k ,  
1966). U p p er C ro taceous rocks a re  u n d e rla in  
by  U p p er Ju ra ss ic  lim estones re s tin g  on 
C arb o n ife ro u s coal m easu res . D eep k a rs t 
w a te r  c ircu la tio n  in  th is  Ju ra ss ic  lim estones 
cau se  g ra e t d ifficu lties  in  coal m ine ope­
ra tio n s  in  th is  area.

P hot. 8. E x h ib itio n  H all a t  th e  e n tra n c e  to  th e  R aj C ave



P h o t. 9. S ta la c ti te  R oom  in  th e  R a j C a­
ve, H oly  C ross M o u n ta in s

(Phot. J . M ikuszew sk i)

Low land area

T o th e  n o r th  of th e  M e ta -C a rp a th ia n  
A rch  th e  lo w lan d  is covered  by  C enozoic 
deposits  up  to  200 m  th ick . K a rs t rocks 
(U pper P e rm ia n  sa lt, g y p su m  a n d  c a rb o ­
n a te s , U p p er Ju ra s s ic  lim estones) occu r n e a r  
th e  su rface  in  th e  b u rie d  a n tic lin o riu m  t r e n ­
d ing  n o r th -w e s t fro m  th e  H oly C ross M o u n ­
ta in s . K a rs t  cav itie s  (in filled  or open) an d  
d eep  c irc u la tio n  of k a rs t  w a te rs  w e re  enco ­
u n te re d  in  som e sa lt dom es, coper m ines, 
b ro w n -co a l s tr ip -m in e s  an d  deep  lim esto n es 
q u a rr ie s .

Closing remarks

T he E d ito rs  w ish  to  apolog ize fo r th e  
scope of th is  issu e  is n o t com p lete  because  
som e of th e  in v ite d  p a p e rs  w e re  n o t su b ­
m itte d  in  tim e , a n d  th e n  m u s t be  o m itted . 
T he  E d ito rs  w ou ld  lik e  to  in fo rm  o u r re a d e rs  
th a t  in  th e  n e a r  fu tu re , w e in te n d  to  p u ­
b lish  a re v ie w  of su ch  im p o rta n t su b jec t

as b iospeleo log ica l re se a rc h  in  P o lan d  o r 
P o lish  cav ing  a n d  sc ien tific  in v es tig a tio n s  
in  o th e r  co u n tr ie s . T he  p a p e r  of M. P  u - 
1 i n  a (pp. 67) m ay  se rv e  as a n  ex am p le  of 
in v es tig a tio n s  c a rr ie d  ab road .
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The role oï hydrotherm al karst processes 
in the em placem ent of sulfide ores

A b s t r a c t :  Z n -P b  su lfid e  o res be longing
to  th e  ca tego ry  of M ississipp i V alley  ty p e  
deposits  a re  a ssoc ia ted  w ith  u n d e rg ro u n d  
k a rs t  s tru c tu re s . A rg u m en ts  p re se n te d  h e re  
in d ica te  th a t  th ese  s tru c tu re s  an d  th e  ores 
re s id e n t in  th e m  can  be in te rp re te d  in  
te rm s  of h y d ro th e rm a l k a rs t p rocesses.

Introduction
T he assoc ia tion  of Z n -P b  su lfid e  ores 

w ith  k a r s t  cav ities  is am ong  th e  d iagnostic  
fe a tu re s  of so ca lled  „M ississipp i V alley” 
ty p e  deposits  (see g lossary). T he d isp u tab le  
q u estio n  h e re  is th e  re la tio n sh ip  b e tw een  th e  
k a r s t  cav ities  an d  th e  ores re s id e n t in  them . 
In  g en era l, th e  a ssoc ia tion  of su lfid e  ores 
w ith  u n d e rg ro u n d  k a rs t  s tru c tu re s  is in te r ­
p re ted  in  te rm s  of th re e  possib le  e x p la n a ­
tions ( W a l k e r ,  1928): 1 — th e  k a rs t  s t r u ­
c tu re s  a n d  th e  ores co n ta in ed  in  th e m  a re  
p ro d u c ts  of co ld -w a te r p rocesses, 2 — th e  
k a rs t s tru c tu re s  re su lted  from  th e  ac tion  
of cold m eteo ric  w a te rs  befo re  th e  in t ro ­
d u c tio n  of hot, o re -b e a rin g  so lu tions and , 
3 — th e  k a rs t  s tru c tu re s  an d  th e  o res w ere  
fo rm ed  m ore  o r less s im u ltan eo u sly  by  th e  
ac tion  of a scend ing  h y d ro th e rm a l so lu tions. 
T he f i rs t e x p la n a tio n  is ad v an ced  by  geolo­
g is ts  w ho fav o r th e  se d im e n ta ry  a n d  ex h a - 
la tiv e -se d im e n ta ry  o rig in  of o res (e.g.: R o u- 
v i e r ,  1971; B e r n a r d ,  1971; L  a g n  y, 
1975). T he second an d  th ird  ones a re  accep ­
ted  by ex p o n en ts  of th e  h y d ro th e rm a l-e p i­
gene tic  hypo theses of o re  fo rm a tio n  (e.g.: 
H o a g l a n d  a t  al., 1965; R i d g e ,  1968; 
B o g a c z  e t al., 1970; S a s s - G u s t k i e ­
w i c z ,  1975; D ż u ł y ń s k i ,  1976; D ż u ­
ł y ń s k i ,  S a s s - G u s t k i e w i c z ,  1977, 
1978).

T he  above th re e  ex p la n a tio n s  a re  n o t 
m u tu a lly  exc lu s iv e  ( C a l l a h a n ,  1974). T he 
g row ing  ev idence , how ever, p o in ts  ou t th e  
th ird  e x p la n a tio n  as th e  m ost p lau s ib le  one. 
U n d er such  e x p la n a tio n  co n sid erab le  p a r ts  
of th e  su lfid e  o res a ss igned  to  M ississipp i 
V alley  ty p e  deposits  can  be  in te rp re te d  in  
te rm s  of h y d ro th e rm a l k a rs t  processes.

T he a im  of th is  p a p e r  is to  d iscuss th e  
p rem isses  a n d  c r i te r ia  w h e reb y  th e  ores r e ­
s id en t in  k a rs t  cav ities  can  be in te rp re te d  
in  te rm s  of h y d ro th e rm a l k a rs t  processes, 
a n d  to  g ive  ex am p les  of such  ores. T he 
exam ples p re se n te d  com e from  th e  C racow - 
-S ile s ian  ore  d is tr ic t, a  re p re se n ta tiv e  of 
M ississipp i V alley  ty p e  deposits. In  th is  d i­
s tr ic t, th e  m in e ra liz ed  k a r s t  s tru c tu re s  occur 
in  th e  o re -b e a rin g  do lom ite  w h ich  is a c ry ­
s ta llin e  neosom e p ro d u ced  b y  re p la c e m e n t of 
M idd le  T ria ss ic  lim esto n es an d  re c ry s ta l l i­
za tion  of e a rly -d ia g e n e tic  do lostones (for 
re fe ren ces  an d  d e ta ils  see: B o g a c z  e t al, 
1975).

General prem isses

T he te rm s  „ u n d e rg ro u n d  k a r s t” as u sed  
in  th is  a r t ic le  ap p lie s  e ssen tia ly  to  u n d e r ­
g ro u n d  fo rm s, s t ru c tu re s  an d  deposits  p ro ­
duced  by  th e  ac tio n  of ag ressiv e  w a te ry  so­

* S ta n is ła w  D ż u ł y ń s k i ,  P o lish  A ca­
dem y of Sciences, In s ti tu te  of Geology, J a -  
g ie llo n ian  U n ivers ity , ul. O lean d ry  2 a, PL  
30-063 K rak ó w , P o land

M aria  S a s s - G u s t k i e w i c z ,  In s titu te  
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lu tio n s  of a n y  o rig in  a n d  te m p e ra tu re . T he 
u n d e rg ro u n d  k a rs t  fe a tu re s  in v o lv e  n o t only  
so lu tio n  cav e rn s  b u t a lso  v a rio u s  rock  d e ­
fo rm a tio n s  re su ltin g  from  s tre ss  r e d is tr ib u ­
tio n  co n seq u en t up o n  th e  so lu tio n a l rem o v a l 
of so lu b le  rocks. S u ch  d e fo rm a tio n s, in d i­
ca te d  as „ k a rs t te c to n ic s” ( B a l w i e r z ,  
D ż u l y ń s k i ,  1976) in c lu d e : so lu tio n  co llap ­
se  b recc ias , sag  fissu res , m in o r g ra v ity  fau lts , 
t i l t in g  of lay e rs  to w ard s  a re a s  of m ax im u m  
d isso lu tion , e tc. T he  d e fo rm atio n s  m en tio n ed  
a re  p ro d u c ts  of b r i t t le  fa ilu re  a n d  invo lve  
d ila ta n c y  w h ich  is m an ife s ted  in  th e  a p p e a ­
ra n c e  of d e fo rm a tio n  voids. S uch  voids, too, 
a re  in c lu d ed  in to  k a r s t  cav ities .

I t  m ay  be  added , a t  th is  p lace , th a t  a ll 
th e  d ila ta n t zones, w h a te v e r  th e i r  o rig in , 
a re  reg io n s of low  flu id  p ressu re . C o n seq u en ­

t l y ,  a n y  a v a ila b le  flu id  w ill m ove to w ard s  
such  zones to  fill vo ids ( M e a d ,  1925). T h is 
has a  p ro fo u n d  b e a rin g  u p o n  th e  m in e ra l i­
za tio n  of d e fo rm a tio n  vo ids ( B o y l e ,  1970).

T he  u n d e rg ro u n d  k a rs t  fe a tu re s  p roduced  
by  th e  ac tio n  of h y d ro th e rm a l so lu tio n s fa ll 
in to  th e  ca te g o ry  of „ h y d ro th e rm a l” or 
„ th e rm o m in e ra l k a r s t” p h en o m en a  (K u n - 
s k  y, 1957; M a k s i m o v i c h ,  1969). As 
in tro d u ced , th e  above m en tio n ed  te rm s  r e ­
fe r re d  to  th e  p re se n t day  k a rs t  fe a tu re s  
e ffec ted  b y  th e  ac tio n  of h y d ro th e rm a l b u t 
n o t o re -b e a rin g  so lu tions.

T he concep t of h y d ro th e rm a l k a rs t  has 
been  on ly  re c e n tly  ap p lied  to  p a le o k a rs t 
s t ru c tu re s  co n ta in in g  Z n -P b  su lfid es (B o- 
g a  c z e t al., 1970). In  o re  geology, how ever, 
th is  co ncep t is n o t n ew  in so fa r  as th e  g en e­
ra l th o u g h t is concerned . I t  has b een  touched  
upon , a lth o u g h  by im p lica tio n s  r a th e r  th a n  
a sse rtio n , th ro u g h o u t a n u m b e r of p ap e rs  
in  w h ich  th e  so lu tio n  cav ities  a n d  th e  ores 
re s id e n t in  th e m  a re  a ss igned  to  th e  sam e 
fo rm a tiv e  p rocesses (e.g.: P o s ę p n y ,  1894; 
O h 1 e, 1959; R i d g e ,  1968 a n d  o thers).

T he case of th e  h y d ro th e rm a l-k a r s t  con ­
cep t as ap p lied  to  Z n -P b  su lfid e  o res re s ts  
on th e  fo llow ing  g en e ra l p rem isses : 1 — th e  
vo ids se rv in g  as o re  recep tac le s  a re  of k a r-  
s tic  o rig in , 2 — th e  su lfides in f illin g  th e  
k a rs t  d e te rm in e d  voids a re  p ro d u c ts  of h y ­
d ro th e rm a l so lu tions an d , 3 — th e  k a rs t 
d e te rm in ed  vo ids an d  th e  ores re s id e n t in  
th e m  re su lte d  sy n ch ro n eo u sly  from  th e  ac tion  
of th e  sam e fo rm a tiv e  so lu tions.

Karst determ ined ore receptacles

O re-filled  so lu tion  cav e rn s  v ir tu a l ly  r id d le  
th e  o res an d  th e  host do lom ite . T he  cav e rn s , 
g e n e ra lly  sm all, show  n e tw o rk , an asto m o sin g  
o r spongew ork  p a tte rn s  an d  th e i r  geo m etry  
is v e ry  s im ila r to  th a t  of o rd in a ry  m eteo ric  
k a r s t  cav ities  (Fig. 1). In  m ost in s tan ce s  
th is  g eo m etry  is in d ica tiv e  of f re a tic  co n ­
d itio n s (Fig. 2). T he  o re -filled  c av e rn s  a re  
bed d in g  a n d  f r a c tu re  co n tro lled . A m ong th e  
c o n tro llin g  fac to rs  a re  also  th e  m e ta so m a tic  
b o u n d a rie s  of seco n d ary  do lom ites (Fig. 3), 
th e  b o u n d a rie s  of „ san d ed ” i.e. so lu tio n a lly  
d isag g reg a ted  c ry s ta llin e  do lom ites (Fig. 4) 
a n d  d iffu ss io n  b an d in g s  in  ores.

/

Fig. 1. O re lin ed  so lu tio n  ca v e rn  p a r t ly  
filled  w ith  o re -cem en ted  co llap se  b recc ia  
(b lack  a re a s  — ores)

T he  f ra c tu re d  c h a ra c te r  of th e  do lom ites 
ho stin g  th e  su lfid e  o res p re v e n ts  th e  d ev e lo p ­
m e n t of la rg e  so lu tio n  ca v e rn s  w ith  in ta c t 
ceilings. S uch  a c h a ra c te r  p ro m o tes th e  fo r­
m a tio n  of e x ten s iv e  zones of so lu tio n  col­
lap se  b recc ias  a n d  f ra c tu re s  w h ich  co n sti­
tu te  th e  m ost im p o rta n t o re  recep tac le s  in  
th e  C raco w -S ile sian  d is tr ic t an d  in  m an y  
o th e r  ore  d is tric ts .

T he so lu tio n -co llap se  b recc ias  u n d e r  co n ­
s id e ra tio n  ta k e  th e  fo rm  of h ig h ly  ir re g u la r , 
ta b u la r  an d  com m only  b ran ch in g , bed d in g - 
-p a ra lle l bodies. T he h o rizo n ta l e x te n s io n  of 
such  bodies am o u n ts  to  se v e ra l h u n d re d s  of 
m e te rs  an d  th e ir  m ax im u m  h e ig h t m ay  re a c h  
sev e ra l ten s  of m eters .

T he  k a rs tic  o rig in  of th e  b recc ias  u n d e r  
c o n sid e ra tio n  is show n  by  th e  fo llow ing  fe a ­
tu re s  (Fig. 5): 1 — th e  lo w erm o st b o u n d a rie s



Fig. 2. B edd ing- an d  f ra c tu re -c o n tro lle d  o re - lin e d  so lu tio n  cav e rn s  (schem atic  p re s e n ta ­
tion). D eta il of c av e rn  (circle, lo w er rig h t):
1 — in c r u s ta t io n s ,  2 — m a s s iv e  s p h a le r i t e  r e p la c e m e n t  r im s , 3 — a u re o le  o f s p h a le r i t e  im p r e g n a t io n

Fig. 3. M inera lized  so lu tion  cav e rn s  (3) developed  along  th e  m e ta so m a tic  co n tac t be tw een  
o re -b ea rin g  do lom ite  (2) an d  lim esto n e  (1)

Fig. 4. C av ern s (A, B) developed  a long  u p p e r  b o u n d arie s  of d isag g reg a ted  do lom ite  (1), 
2 — c las tic  in te rn a l sed im en t, 3 — h a rd  do lom ite , 4 — g a len a  (a f te r  B o g a c z  e t al., 1973)
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Fig. 5. R eco n stru c tio n  of so lu tio n  co llapse b recc ia  based  up o n  ex p o su res (A, B, C) in  m in e  w o rk in g s  (a f te r  S a s s  - G u s t k i  e- 
w  i c z, 1974):
1 — p r e s u r e  a r c h ,  2 — lim e s to n e ,  3 — d o lo m ite ,  4 — b re c c ia te d  d o lo m ite ,  5 — f in e - g r a in e d  c la s t ic  m a te r ia l ,  6 — la m in a te d  in t e r n a l  s e d im e n ts ,  
7 — r e c o n s t r u c t e d  p a r ts ,  8 — o re



of th e  b recc ia  bodies a re  so lu tion  su rfaces 
re p re se n tin g  th e  fo rm er floors o f caves, 2 — 
th e  so lu tio n  su rface s  a re  covered  w ith  in ­
te rn a l c lastic  cave sed im en ts  g rad in g  u p w ard s  
in to  a m ass of a n g u la r  b locks and , 3 — th e  
u p p e r  an d  la te ra l  b o u n d a rie s  of th e  b recc ia  
bodies a re  com m only  g ra d a tio n a l an d  th e  
chao tic  ru b b le  of a n g u la r  b locks is seen  to  
pass th ro u g h  c rack le  b recc ias in to  a  n e t ­
w o rk  of c rack s an d  fissu res  c u ttin g  th e  a d ja ­
cen t an d  o v erly ing  s t r a ta  in  v a rio u s  d ire ­
c tions (for de ta ils  an d  re fe ren ces  see: S a s s -  
- G u s t k i e w i c z ,  1974, 1975b; D ż u  1 y  ri­
s k  i, S a s s - G u s t k i e w i c z ,  1978). In  
som e tra n sv e rs e  sec tions th ro u g h  th e  b recc ia  
bodies th e  above m en tio n ed  fissu res  m ay  
ap p ro x im a te  th e  p a tte rn  of ten s io n  dom e 
( M c C o r m i c k  e t a l., 1971; S a s s - G u s t ­
k i e w i c z ,  1974). T he b recc ias  a re  also  asso ­
c ia ted  w ith  ex ten s iv e , bedd ing  co n tro lled  sag 
fissu res  in  th e  o v erly ing  s t r a ta  (Fig. 5).

T he breccias described  te n d  to  occur a long  
specific  ho rizons w ith in  th e  o re -b e a rin g  do­
lom ite . In  m an y  in s tan ces, h ow ever, th e  in ­
c ip ien t c av e rn s  a re  loca ted  along  th e  low er, 
m e taso m atic  b o u n d a ry  of th is  dolom ite. Such 
b recc ias  a re  seen  to  ex p an d  la te ra lly  and  
u p w a rd s  w ith  l i t t le  o r no d o w n w ard  e x p a n ­
sion  (Fig. 3).

Fig. 6. E x p e rim e n ta lly  p ro d u ced  so lu tion  
co llapse b recc ia  (a f te r  B a l w i e r z ,  D ż u -  
ł y ń s k i ,  1976)

T he  fo rm a tio n  m ech an ism  of so lu tion  
co llapse  b recc ias  is k n o w n  from  o b se rv a ­
tio n s  ( D a v i e s ,  1951; W h i t e  a nd  W h i t e ,

1969) an d  ex p e rim e n ts  ( B a l w i e r z  a nd  
D ż u ł y ń s k i ,  1976, see also  fig. 6 in  th is  
artic le ). A ccord ing ly , on ly  few  com m en ts a re  
h e re  needed . T he  b recc ias  o rig in a te  u n d e r  
p h re a tic , v adose  or com bined  p h re a tic -v a -  
dose cond itions. T hey  develop  th ro u g h  p ro ­
g ressive  f ra c tu r in g  an d  d if fe re n tia l se ttlin g  
of d e tach ed  b locks c o n c u rre n tly  w ith  th e  
so lu tio n a l rem o v a l of ro ck s in  th e  low er 
p o rtio n s  of th e  b recc ia  bodies. A  p ro longued  
tr a n s fe r  of ag ress iv e  so lu tions is th e  p r im a ry  
re q u ire m e n t fo r th e  d ev e lo p m en t of la rg e  
b recc ia s  bodies. By cessa tion  of so lu tion  
tr a n s fe r  a n d  jam m in g  of b ro k e n  frag m en ts , 
th e  d ev e lo p m en t of b recc ias  m ay  be te m ­
p o ra r ily  a rre s te d . I t  is, h ow ever, re a c tiv a te d  
w ith  th e  re su m p tio n  of th e  so lu tion  tra n s fe r .

A lth o u g h  cave co llapse  is am ong  th e  m ost 
im p o rta n t fa c to rs  p ro m o tin g  th e  d eve lop ­
m e n t of b recc ias  it  is rea lized  th a t  th e  in c i­
p ie n t c av e rn s  m ig h t h ave  n e v e r  g ro w n  to 
a n y  s izab le  v e r tic a l d im ensions. A s i t  is 
show n by  ex p e rim e n ts  ( B a l w i e r z  a nd  
D ż u ł y ń s k i ,  1976), th e  b recc ias  m ay  also 
re s u lt  fro m  p iecem eal d e ra n g e m e n t of lay ers  
ov e rly in g  th e  s t r a ta  w h ich  a re  su b jec t to  
s im u ltan eo u s  d isso lu tio n  a long  a  g re a t n u m ­
b er of tra n sm iss iv e  fissu res  („po lycen tric  
so lu tio n  d e ra n g e m e n t b recc ias” — B a l ­
w i e r z  a n d  D ż u ł y ń s k i ,  1976).

Infilling of karst determ ined voids

T he so lu tio n  cav e rn s  an d  d e fo rm a tio n  
vo ids h e re  d iscussed  a re  p a r t ly  o r e n tire ly  
filled  w ith  su lfid e  p re c ip ita te s  (Phot. 1) a n d / 
/o r  in te rn a l c las tic  sed im en ts  of specific 
com position .

T he p re c ip ita te s  consist ch iefly  of ga lena , 
sp h a le r ite  a n d  iro n  su lfides. T he su lfides 
h av e  b een  em p laced  by h y d ro th e rm a l so lu ­
tions. T h is  is ev idenced  by  flu id  inc lusion  
in v es tig a tio n s . F o r  th e  C raco w -S ile s ian  ores 
su ch  in v es tig a tio n s  in d ica te  te m p e ra tu re s  of 
d eposition  ra n g in g  from  90 to  135°C ( K a r ­
w o w s k i  e t al., 1979) w h ich  is co n sis ten t 
w ith  te m p e ra tu re s  of su lfid e  d eposition  r e ­
p o rte d  from  o th e r  M ississipp i V alley  type  
deposits.

T he  m orpho log ies o f th e  p re c ip ita te s  a p ­
p ro x im a te  closely  th e  m orpho log ies of c a l­
careous a n d /o r  a ra g o n ite  spe leo them s of n o n -



P ho t. 1. T y p ica l ex am p le  of m in e ra lized  so lu tio n  co llap se  b recc ia  — O lkusz M ine

-m in e ra liz ed  h y d ro th e rm a l caves. A m ong th e  
com m on fo rm s a re  d ru sy  an d  fin e ly  c ry s ta l­
lin e  or „co llo fo rm ” b an d ed  e n c ru s ta tio n s  of 
d iv e rse  co n fig u ra tio n s  — P ho t. 2. S uch  p re -

su b -h o riz o n ta l sides of th e  rock  frag m en ts . 
S u lfid e  d rip s to n es  in d ica tiv e  of v adose  co n ­
d itio n s  a re  re la tiv e ly  r a r e  ( S o b c z y ń s k i  
a n d  S z u w a r z y ń s k i ,  1975).

T he  in te rn a l c las tic  sed im en ts  consis t of 
v a rio u s  so lu tio n s re s id u es , d isag g reg a ted  do- 
lom itic  g ra in s , c las tic  fra g m e n ts  o f o res an d  
au tig en ic  su lfid e  c ry s ta ls  (fo r d e ta ils  see 
H o r z e m s k i ,  1962; B o g a c z  e t a l., 1973; 
S a s s - G u s t k i e w i c z ,  1975a). T he  in te r ­
n a l sed im en ts  m ay  re v e a l a  f in e  la m in a tio n  
an d  „ so f t-ro ck -d e fo rm a tio n s” — P h o t, 3. In

P h o t. 2. T y p ica l ex am p le  of su lfid es  l i ­
n in g  ro ck  fra g m e n ts  in  so lu tio n  co llapse 
b recc ias

c ip ita te s  a re  in d ica tiv e  of p h re a tic  cond itions 
and , in  m o s t in s tan ces , h ave  c ry s ta lliz ed  d i­
re c tly  on w a lls  of so lu tio n  cav e rn s  o r  open 
f ra c tu re s  a n d  on  th e  sides of ro ck  fra g m e n ts  
in  b reccias. Som e of th e se  su lfides , how ever, 
a p p e a r  to  h av e  n u c lea ted  in  so lu tio n  an d  
se ttle d  u n d e r  g ra v ity  co n tro l to  fo rm  caps 
an d  o v erh an g s  on  th e  u p p e r h o rizo n ta l or P ho t. 3. F ra g m e n t of la m in a te d  in te rn a l 

sed im en t



som e in s tan ces  th e  am o u n t of c lastic  ore 
frag m en ts  is so h igh  th a t  th e  in te rn a l sed i­
m en ts  in f illin g  th e  so lu tio n  cav e rn s  an d  
d e fo rm a tio n  voids d eserv e  th e  nam e  of „se­
d im e n ta ry  o re s” ( S a s s - G u s t k i e w i c z ,  
1975a).

Essential sim ultaneity of brecciation  
and mineralization

I t  is rea lized  th a t  th e  m ere  p resen ce  of 
h y d ro th e rm a l o res in  k a rs t  cav ities  canno t 
be  reg a rd ed  as a  c rite r io n  of h y d ro th e rm a l 
k a rs t  processes. T he conv incing  ev idence  in  
th is  re sp ec t is p rov id ed  by  e ssen tia l s im u l­
ta n e i ty  of b recc ia tio n  an d  m in e ra liza tio n .

T he b recc ias  d iscussed  re su lte d  from  
a  succesion  of m in e ra liz a tio n  a n d  b recc ia ­
tio n  p rocesses, w h ereb y  succesively  younger 
su lfid e  m in e ra ls  enclose an d  enve lope  th e  
c lastic  p ro d u c ts  of e a r lie r  b recc ia tio n  and  
m in e ra liz a tio n  ( S a s s  - G u s t k i e w i c z ,  
1975b). T he  b recc ia tio n  an d  m in e ra liz a tio n  
phases w e re  n o t in te rru p te d  by  a n y  sig n i­
fic an t tim e  in te rv a ls  an d  w ere  p a r t ly  o v e r­
lap p in g  in  tim e  a n d  space. M in e ra log ica lly  
th e re  is h a rd ly  a n y  d is tin c tio n  b e tw een  th e  
specific  su lfides belonging  to  d if fe re n t s ta ­
ges of m in e ra liza tio n . T h e re  is a lso  no e v i­
dence  of th e  in te rfe re n c e  of a n y  ox id izing  
w a te rs  b e tw een  th e  stages of su lfid e  m in e ­
ra liz a tio n . In  ad d itio n , th e  b recc ia  bodies, 
a s  seen  in  p la n  v iew , show  a zonal and  
co ncen tric  a r ra n g e m e n t w h ich  re f le c ts  th e  
la te ra l g ro w th  of such  bodies. T he succes­
sively  y o unger s tages of m in e ra liz a tio n  and  
b recc ia tio n  cover p ro g ressiv e ly  m ore  e x te n ­
sive a rea s  ( S a s s - G u s t k i e w i c z ,  1975b). 
T hese re la tio n sh ip  suggest th a t  th e  ores and  
th e i r  host b reccias w e re  p ro d u ced  by  th e  
ac tio n  of e ssen tia lly  th e  sam e tr a n s fe r  of 
so lu tions. T hese so lu tions, how ever, w ere  
h y d ro th e rm a l so lu tions as it  is show n by  th e  
p rev io u sly  m en tio n ed  flu id  inc lu sions in  o re  
m in e ra ls  a n d  by  o th e r  geologic ev idence 
w h ich  need  no t be en n u m e ra te d  h e re  (see 
D ż u ł y ń s k i ,  1976). A ccord ing ly , a  fu r th e r  
in fe ren ce  a n d  th e  n e x t log ical s tep  is th e  
conclusion  th a t  th e  m in e ra lized  breccias 
u n d e r  co n sid e ra tio n  re p re se n t h y d ro th e rm a l 
p a le o k a rs t fe a tu re s . T he  above conclusion  
can  be e x ten d e d  to  cover th e  e a r l ie r  d e sc ri­

bed  „roofed”, o re - lin e d  so lu tion  cav ern s 
w h ich  a re  seen  to  pass in to  th e  co llapse 
s tru c tu re s . C onsequen tly , th e  w ho le  a ssem ­
b lage  of th e  u n d e rg ro u n d  k a rs t  s tru c tu re s  
h e re  d iscussed  m ay  be in te rp re te d  in  te rm s  
of h y d ro th e rm a l k a rs t  p h en o m en a  or m ore  
p rec ise ly  „ th e rm o m in e ra l” k a rs t  phenom ena  
ad o p tin g  th e  nam e  coined by  J. K  u n  s k  y 
(1957) fo r th e  m in e ra lized  k a rs t  s tru c tu re s . 
In  th is  connection , w e m en tio n  th a t  th e  m i­
n e ra liz ed  k a rs t  cav ities  u n d e r  co n sid e ra tio n  
a re  a ssoc ia ted  w ith  w a ll-ro ck  a lte ra tio n s  
w h ich  in c lu d e  th e  re p la c e m e n t of dolom ite 
by sp h a le r ite  an d  so lu tio n a l d isagg rega tion  
of dolom ite. S uch  a lte ra tio n s  p ro v id e  y e t 
a n o th e r , co m p lem en ta ry , a rg u m e n t in  favo r 
of th e  h y d ro th e rm a l-k a r s t o rig in  of th e  
s tru c tu re s  d iscussed.

I t  shou ld  be b o rn e  in  m ind , how ever, 
th a t  th e  h y d ro th e rm a l k a r s t  p henom ena , 
a lth o u g h  of p r im a ry  im p o rtan ce  fo r th e  
M ississipp i V alley  ty p e  deposits , re p re se n t 
on ly  a p a r t  of th e  processes w h ich  h av e  led  
to  th e  fo rm a tio n  of th e  o re  bodies in  q u e ­
stion . T hese bodies in c lude  a lso  m in era lized  
tec to n ic  fissu res , ex ten s io n  b recc ias  no t r e ­
la ted  to  th e  so lu tio n a l rem o v a l of rock  and , 
f in a lly , la rg e  bod ies of m e taso m atic  ores.

Horizontal distribution of karst ores

A lth o u g h  th e  o rig in  of h y d ro th e rm a l so­
lu tio n s  is a c o n je c tu ra l q u estion , th e i r  flow  
p a tte rn  can  a lw ay s be re so lv ed  in to  tw o  
com ponen ts: th e  v e rtic a l a scen t an d  th e  ho ­
riz o n ta l sp read . T he  f i rs t com ponen t is p re ­
se rv ed  in  th e  fo rm  of v e rtic a l, f is su re -c o n ­
tro lled  o re  v e in s  ( D ż u ł y ń s k i  a nd  S a s s -  
- G u s t k i e w i c z ,  1977 an d  1980). Such 
v e in s  h ow ever, c o n s titu te  on ly  a m in o r p a r t  
of M ississipp i V alley  ty p e  deposits. T he b u lk  
of th e se  deposits  is m ad e  u p  of o re  bodies 
w h ich  a re  d isposed  m ore  or less p a ra lle l to  
th e  bedd ing  su rfaces  of host ca rb o n a tes . 
S uch  d isposition  re f le c ts  a lso  th e  o rig ina l 
h o rizo n ta l p osition  of o re  bodies w h ich , as 
it  is show n  by  am p le  ev idence, p re d a te  m a ­
jo r tec to n ic  d is tu rb an ce s  a n d  w e re  em p la- 
ced in to  n e a rly  f la t- ly in g  ca rb o n a te  rocks. 
In  such  a s itu a tio n , th e  h o rizo n ta l ex ten s io n  
of th e  k a rs t  d e te rm in ed  o re  re cep tac les  m ay  
a r ise  from  th e  fac t th a t  in  f la t- ly in g  ca rb o ­



n a te  rocks th e  bed d in g  su rfaces  an d  sp ec i­
fic  tra n sm iss iv e  lay e rs  se rv e  a s  p r im a ry  
ro u te s  fo r g ro u n d w a te r  m ovem en t. I t  shou ld  
a lso  be  n o ted  th a t  m an y  of th e  m in e ra liz ed  
k a r s t  b recc ias  a re  loca ted  n o t fa r  b en ea th  
u n co n fo rm itie s  m a rk in g  th e  p osition  of a n ­
c ien t lan d  su rfaces. U n d er such  cond itions, 
th e  k a r s t  w a te r- ta b le  m ig h t h av e  been  
am ong  th e  fac to rs  co n tro llin g  th e  sp read  of 
a scen d in g  h y d ro th e rm a l an d  m in e ra liz in g  
so lu tions. E v idence  su p p o r tin g  such  a p o ss i­
b il ity  is fo u n d  in  th e  b eh av io r of som e p re ­
se n t-d a y  ho t w a te rs  ( M ü l l e r  a n d  S â r -  
v â r y ,  1977).

A s n o ted  a t  th e  o u tse t of th is  a rtic le , th e  
t'h ree ex p la n a tio n s  w ith  re sp ec t to  th e  a sso ­
c ia tio n  of M ississipp i V alley  ty p e  deposits  
w ith  k a r s t  s t ru c tu re s  a re  n o t m u tu a lly  e x ­
c lusive . T h e  n e a r  su rface  lo ca tio n  of m an y  
su lfid e  deposits  p rov ides o p p o rtu n itie s  fo r 
m u tu a l in te rfe re n c e  of h y d ro th e rm a l an d  
cold w a te r  k a rs t  p rocesses (m ix ing  of so lu ­
tio n s  d iffe rin g  in  com position  an d  te m p e ra ­
tu r e  is am ong  th e  fac to rs  p ro m o tin g  th e  
d ev e lo p m en t of k a rs t  cav itie s  an d  th e  p re ­
c ip ita t io n  of su lfid e  ores). T h is  is in  a g re e ­
m e n t w ith  w h a t is k n o w n  of re c e n t h y d ro - 
th e rm a l k a r s t  p h en o m en a  (J a k  u  c s, 1977). 
C on seq u en tly , i t  is possib le  th a t  th e  hy d ro - 
th e rm a l so lu tions, w o rk in g  th e ir  w ay  u p ­
w ard s , h av e  a lso  deposited  su lfid e  o res in  
th e  p re -e x is tin g  k a rs t  s t ru c tu re s  of m eteo ric  
o rig in . T h is q u estio n  re q u ire s  fu r th e r  in v e s ­
tig a tio n s . H ow ever, in  th e  p re s e n t w rite rs  
op in ion , on ly  a sm a ll p a r t  of th e  su lfide  
o res can  be acco u n ted  fo r in  th is  m an n e r .

A  fu r th e r  consequence  of th e  n e a r - s u r ­
face  lo ca tio n  of m an y  su lfid e  ores is th e  
a lte ra t io n  effec ted  by  th e  c ircu la tio n  of cold 
m e teo ric  w a te rs . T he su lfid e  o res a re  p a r t i ­
cu la r ly  sen s itiv e  to  such  a lte ra t io n  w h ich  
in c lu d es o x id a tio n , local rem o b iliz a tio n  i.e. 
re p re c ip ita tio n  of su lfides an d  th e  su p e r­
p o sitio n  of new ly  fo rm ed  m e teo ric  k a rs t 
s tru c tu re s  up o n  th e  e a r l ie r  h y d ro th e rm a l 
ones. M ost of th e  M ississipp i V alley  type  
deposits  b e a r  a c le a r re co rd  of su ch  s u p e r­
gene  a lte ra tio n s . O nly  a p ass in g  re fe ren ce  
is, h ow ever, g iven  to  th is  q u es tio n  w hich , 
a lth o u g h  of in te re s t fo r th e  k a rs t sciences, 
is b eyond  th e  scope of th e  p re s e n t a rtic le .

E nglish  t e x t  b y  th e  au thors

Glossary

„M ississippi V alley  type” deposits  or, ra re ly , 
„U p p er S ilesia  — M ississipp i V alley  ty p e ” 
( D a n  h a m ,  1950): ch ie fly  b ed d in g  con ­
tro lle d  Z n -P b  su lfid e  o res in  c a rb o n a te  
rocks.

Dilatancy: th e  p ro p e r ty  of ex p an d in g  in  b u lk  
w ith  th e  change  of sh ap e , d u e  to  th e  
in c rea se  in  space  b e tw een  in d iv id u a lly  
r ig id  p a rtic le s  o r p a r ts  a s  th e y  change  
th e i r  re la tiv e  position .

M etasom atism : re p la c e m e n t of a n  o ld e r pa­
r e n t  ro ck  by  n ew ly  fo rm ed  m in e ra ls .

N eosom e: n ew ly  fo rm ed  p a r t  o f  ro ck  c o n se ­
q u e n t u p o n  m e ta so m a tic  p rocesses.

M etasom atic boundaries: te rm  re fe rr in g  to 
th e  b o u n d a rie s  of rocks th a t  a re  fo rm ed  
b y  m e ta so m a tic  p rocesses.

Cracle breccia: one w hose  fra g m e n ts  a re  
s lig h tly  d is jo in ted  w ith  l i t t le  o r no  d is ­
p lacem en t.

Solutional disaggregation: tra n s fo rm a tio n  of 
h a rd  c ry s ta llin e  c a rb o n a te s  (m ostly  do lo ­
m ites) in to  w eak ly  cem en ted  o r in co h e ­
r e n t  m ass of g ra in s  th ro u g h  th e  ac tio n  
of slow  n o n in te g ra te d  t r a n s fe r  of a g g re s ­
sive  so lu tions.
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R O LA  H Y D RO TER M A LN Y CH  PR O C ESÓ W  K RA SO W Y C H  
W PO W STA W A N IU  ZŁÓ Ż K RU SZCO W Y C H

S t r e s z c z e n i e

W ystępow an ie  bo g a ty ch  n ag ro m ad zeń  ru d  cynkow o-o łow io- 
w y ch  w  s t ru k tu ra c h  k ra so w y ch  je s t zn am ien n y m  z jaw isk iem  
w  złożach ty p u  M ississipp i V alley , s tan o w iąc  je d n ą  z w ażn ie jszych  
ich  cech  d iagnostycznych . P ro b lem em  w zb u d za jący m  k o n tro w e r­
s je  je s t zw iązek  m iędzy  fo rm am i k ra so w y m i a z n a jd u jący m i się 
w  n ich  ru d am i. R o zp a try w an e  są  trz y  m ożliw e p rz y p a d k i (W a 1- 
k  e r , 1928):

1 — s t ru k tu ry  k raso w e  i k ru szce  są  p ro d u k te m  k ra s u  m eteo- 
rycznego ,

2 — s t ru k tu ry  k ra so w e  po w sta ły  w  w y n ik u  dz ia łan ia  k ra s u  
m eteorycznego , p o p rzed za jąc  depozycję  ru d  z ro z tw o ró w  h y d ro - 
te rm a ln y c h ,

3 —  s t ru k tu ry  k ra so w e  i k ru szce  u tw o rzy ły  się m n ie j w ięcej 
rów nocześn ie  jako  re z u lta t  dz ia ła lności a scen zy jn y ch  roz tw orów  
h y d ro te rm a ln y ch . N a p rzy k ład z ie  złóż Z n -P b  re jo n u  ś lą sk o -k ra -  
kow sk iego  p rzed y sk u to w an o  p rze s łan k i w sk azu jące  n a  trz ec ią  
z w y m ien io n y ch  m ożliw ości i udow odn iono , że z jaw isk a  k ra su  
h y d ro te rm a ln eg o , w  p rzy p a d k u  złóż ty p u  M ississipp i V alley, ode­
g ra ły  ro lę  czynn ika  złożotw órczego. W ykazano  m ianow icie , że:

— s t ru k tu ry  będące  s ied lisk iem  k ru szcó w  są pochodzen ia  k r a ­
sow ego;

— sia rczk i w y p e łn ia jące  fo rm y  k ra so w e  są p ro d u k te m  ro z tw o ­
ró w  h y d ro te rm a ln y ch ;

— s tru k tu r y  k raso w e  i z n a jd u ją c e  się w  n ich  k ru szce  u tw o ­
rzy ły  się sy n ch ro n iczn ie  pod  w p ływ em  ty c h  sam ych  roztw orów . 
P ra c a  o m aw ia  szczegółow e p rze s łan k i geo logiczne stan o w iące  p o d ­
s taw ę  p rzed s taw io n eg o  ro zum ow an ia .

S tan is ław  D żu łyńsk i, M aria  S ass-G u stk iew icz

L E  R O LE D ES PR O C E SSU S K A R ST IQ U E S H Y D R O T H E R M A U X  
D A N S L A  FO R M A T IO N  D ES G ISE M E N T S M IN E R A U X

R é s u m é

L a p ré sen ce  de rich es  accu m u la tio n s  de m in e ra i p lom bo-z inc i- 
- fè re  d an s les s t ru c tu re s  k a rs tiq u e s  e s t u n  ph én o m èn e  sig n ifi­
c a tif  de g isem en ts  de ty p e  de M ississipp i V alley , ce q u i co n stitu e  
u n  de leu rs  im p o rta n ts  t r a i t  d iagnostiques. C ep en d an t le ra p p o r t 
e n tre  les fo rm es k a rs tiq u e s  e t les m in e ra is  y a p p a ra is s a n t su sc ite  
les co n tro v e rsio n s. A insi so n t p ris  en  co n sid é ra tio n  tro is  cas 
possib les (W a 1 k  e r, 1928):



1 — s tru c tu re s  k a rs tiq u e s  e t m in e ra is  son t p ro d u its  du  k a rs t  
m étéo riq u e ,

2 — s tru c tu re s  k a rs tiq u e s  fo rm ées a u  cours de l ’a c tio n  du 
k a r s t  m é téo riq u e  o n t p ré c é d é  la  sé d im e n ta tio n  de m in e ra i p ro v e ­
n a n t des so lu tions h y d ro th e rm a le s ,

3 — s t ru c tu re s  k a rs tiq u e s  e t m in e ra is  se son t fo rm és à peu  
p rès s im u lta n é m e n t com m e ré s u lta t  de l’ac tio n  des so lu tions 
hy d ro th e rm a les .

S u r l ’ex em p le  des g isem en ts  de Z n -P b  de la  rég ion  de S i- 
lés ie -C racov ie  on t é té  d iscu tées  les p rém isses in d iq u a n t la  t r o i­
sièm e des p o ss ib ilités  c itées c i-dessus. A é té  p ro u v é  que  les 
phénom ènes du  k a r s t  h y d ro th e rm a l, en  cas des g isem en ts de 
ty p e  de M ississipp i V alley , o n t joue  le rô le  trè s  im p o r ta n t dans 
la  fo rm a tio n  du  g isem ent. A  é té  n o ta m e n t d ém o n tré  q u e ; les 
s tru c tu re s  é ta n t le  s ite  de m in e ra i so n t de l ’o rig ine  k a rs tiq u e ; 
les su lfides  re m p lis sa n t les fo rm es k a rs tiq u e s  so n t p ro d u its  des 
so lu tions h y d ro th e rm a le s ; les s t ru c tu re s  k a rs tiq u e s  e t les m in e ­
ra is  y  a p p a ra is s a n t se  so n t fo rm és sy n ch ro n iq u em e n t sous l’in f lu ­
ence des m êm es so lu tions. L ’é tu d e  p ré se n té  d iscu te  les p rem isses 
géo logiques p a rtic u liè re s  é ta n t la  b ase  du  ra iso n n e m e n t en  q u e s­
tion .

T ra d u i t  par Teresa  K orba-F iedorow icz
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Fossil karst witli Mesozoic bone breccia  
in Czatkowice (Cracow Upland, Po land )

A b s t r a c t :  T he p re lim in a ry  re su lts  of 
geolog ical s tu d ie s  on new ly  fo u n d  fossil k a rs t  
fo rm s w ith  v e r te b ra te  fa u n a s  a t  C zatkow ice  
(C racow  U p land ) a re  p re se n te d  in  th is  pap e r. 
Tw o ph ases of k a rs tif ic a tio n  h av e  been  
e s tab lish ed  — th e  f i rs t  p h ase  beg an  d u rin g  
th e  L a te  C a rb o n ife ro u s  an d  en d ed  in  th e  
E a rly  T ria ss ic  (before  R oth) an d  th e  n e x t 
p h ase  beg an  d u rin g  th e  L a te  T ria ss ic  and  
ended  in  th e  M idd le  Ju ra ss ic  (befo re  th e  
C allov ian).

Introduction

C ainozoic k a rs t  p h en o m en a  a re  w ell s tu ­
d ied  in  th e  C racow  U p lan d  ( G r a d z i ń s k i ,  
1962; M a d e y s k a - N i k l e w s k a ,  1969; 
M a d e y s k a ,  1977) w h ile  M esozoic a n d  L a ­
te  P aleozoic  k a r s t  fo rm s, th o u g h  m en tio n ed  
in  th is  a re a  ( S i e d l e c k i ,  W i e s e  r , 1948; 
L i s ,  W ó j c i k ,  1960; G r a d z i ń s k i ,  W ó j ­
c i k ,  1966; G ł a z e k  e t al. 1972) h av e  n o t 
y e t b een  c losely  ex am in ed . N ew  in fo rm a tio n  
ab o u t th e  fossil k a r s t  of th e  C racow  U p lan d  
is p ro v id ed  by  th e  a u th o r ’s p re lim in a ry  ob ­
se rv a tio n  a t  th e  C zatkow ice  q u a rry . K a rs t 
fo rm s h av e  developed  h e re  in  L o w er C a rb o ­
n ife ro u s  lim estones. B one b recc ias  w ith  fo s­
sils  of fishes, re p tile s  a n d /o r  am p h ib ian s  
occu r in  som e of th em . T h is  bone m a te r ia l 
en ab le s  one to  e s tab lish  m ore  p rec ise ly  th e  
ages of th e  k a rs tif ic a tio n  ph ases in  th is  
a rea . T he  bone b recc ias  w e re  d iscovered  in  
J u ly  1978 by  M arek  M icha lik  an d  M ariu sz  
P aszkow sk i, te ac h in g  a ss is ta n ts  a t  th e  In ­
s t i tu te  o f G eologica l Sciences, Ja g ie llo n ia n  
U n iv e rs ity , d u rin g  geological m ap p in g . A t 
th a t  tim e , la rg e  b locks of th e  bone b recc ia

* Ja g ie llo n ia n  U n iv e rs ity , In s ti tu te  of G eo­
log ica l Sciences, ul. O lean d ry  2a, P L  30-063 
K rak ó w , P o lan d

could  be  fo u n d  on th e  w a s te -h e a p s  of th e  
C zatkow ice  q u a rry . L a te r , som e loca lities 
co n ta in in g  th e  bone m a te r ia l w e re  d isco ­
v e re d  m a in ly  by  M. P aszk o w sk i in  th e  f i l­
lings of th e  k a r s t  fo rm s in  th e  q u a rry . 
P re lim in a ry  in v e s tig a tio n  of th e  b o n e -b e a ­
r in g  k a r s t  fo rm s w e re  m ad e  by  th e  a u th o rs  
w ith  th e  h e lp  of re se a rc h  w o rk e rs  a n d  
s tu d e n ts  of th e  In s ti tu te  of G eologica l 
Sciences to  w hom  th e  a u th o rs  w ou ld  lik e  
to  ex p re ss  th e i r  g ra titu d e . In  1979 w o r­
k e rs  of th e  P o lish  A cadem y  of S ciences 
b eg an  to  ta k e  p a r t  in  th e  e x p lo ra tio n  of 
th e  bone  b reccia . D r T. M a ry a ń sk a  (M useum  
of th e  E a r th  of th e  P o lish  A cadem y  of 
Sciences, W arsaw ) a n d  D r H. O sm ólska (In ­
s t i tu te  of P aleob io logy  of th e  P o lish  A ca­
d em y  of Sciences, W arsaw ) in  co llab o ra tio n  
w ith  co -w o rk e rs , u n d e rto o k  th e  ta s k  of p a ­
leon to log ica l in v es tig a tio n .

T he a u th o rs  th a n k  P ro f. S. D żu łyńsk i 
a n d  D r. J . G łazek  fo r fie ld  d iscussion , P ro f. 
Z. K ie la n -Ja w o ro w sk a  a n d  D r. T. M a ry a ń ­
sk a  fo r in fo rm a tio n  on  th e  p re lim in a ry  id e n ­
tif ic a tio n  of th e  v e r te b ra te  fa u n a  a n d  to  
D r. M. K ry so w sk a-Iw aszk iew icz  fo r p re lim i­
n a ry  an a ly s is  of h eav y  m in e ra ls . T he  a u ­
th o rs  a lso  ex p re ss  sp ec ia l th a n k s  to  
D r. T. C. A tk in son , D r. J . G łazek, M r M. 
A. K am iń sk i an d  M rs R. P aszk o w sk a  fo r 
th e i r  h e lp  in  th e  p re p a ra tio n  of th e  E n ­
g lish  tex t.

Geological setting

T he L o w er C arb o n ife ro u s  ro ck s w h ich  
o ccu r in  th e  C zatkow ice  q u a r ry  (Figs. 1,2) 
fo rm  th e  w e s te rn  lim b  of th e  D ębn ik  a n ti-



Pho t. 1. V iew  of th e  n o r th  w a ll a t  C zatkow ice  q u a r ry  (level 310). O u tline  
in d ica te s  a p re se rv ed  fra g m e n t of cave (locality  1) w ith  bone b recc ia  in  th e  
low er p a r t  — a rro w  bbi; b b 2 — p lace  covered  by  ru b b le  heap , frag m en ts  
of bone b recc ia  w ere  ch ao tica lly  d is tr ib u te d  in  g reen ish  loam s a n d  gypsum

(Phot. J. W ieczorek)

P ho t. 2. V iew  (O ctober, 1979) of q u a r ry  w a ll (level 370), lo ca lity  T. F ra g ­
m en t of a  cave filled  m a in ly  by  tu ffite s  (T) is m ark ed , LV — V isean  lim e ­
stones fo rm in g  th e  floor of th e  cave, CLV  — V isean  lim es to n es com ing  from  
th e  co llapse of th e  cave roo f
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P h o t. 2. C ross-sec tion  th ro u g h  block of bone breccia  (lo­
ca lity  1): 1 — fra g m e n ts  of L ow er C arbon ife rous lim esto ­
nes, b  — fra g m e n ts  of bones (X 1)

(Phot. K. Fedorow icz)

P ho t. 1. U pper p a r t  of loca lity  1 filled  w ith  sandy  non- 
-cem en ted  deposits  (s). C alc ite  flow stones a re  p rese rv ed  on 
th e  w alls

(Phot. J. W ieczorek)



P hot. 1. T h in -sec tio n  of bone breccia , locality  1: b — bones, q — q u artz , 
c — calc ite , (X 75)

(Phot. J. W ieczorek)

P ho t. 2. T h in  section  of bone breccia , loca lity  H : b — bones, q  — qu artz , 
(X 75)



1
Phot. 1. C ross-sec tion  th ro u g h  cong lom era te  b lock w ith  pebb les of L ow er 

C arb o n ife ro u s lim estones an d  bones (b), loca lity  1, (X 1)
(Phot. K. Fedorow icz)

P ho t. 2. F ra g m e n t of bone b reccia , lo ca lity  H  (X 1). F ra g m e n ts  of bones 
an d  a to o th  of Ceratodus phil l ipsi  can  be  seen  (C)
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Fig. 1. G eological sk e tch -m a p  of C zatkow ice  a rea , m od ified  from  R. G r a d z i ń s k i  
(1972):
1 — T e r t i a r y ,  2 — U p p e r  J u ra s s ic ,  3 — M id d le  J u r a s s ic ,  4 — T r ia s s ic ,  5—7 — P e r m ia n  (5 — F il lp o w ic e  
T u ffs , 6 — p o r p h y r ie s ,  7 — M y śla c h o w ice  C o n g lo m e ra te s ) ,  8 — U p p e r  C a rb o n if e ro u s  ( to g e th e r  w i th  M a- 
l in o w ic e  b e d s  — U p p e r  V is e a n -N a m u r ia n  A ), 9 — L o w e r  C a r b o n ife ro u s ,  10 — D e v o n ia n  (G iv e tia n  
th r o u g h  F a m e n n ia n ) ,  11 — m a in  fa u l ts ,  12 — q u a r r ie s ;  A —B — l in e  o f th e  g e o lo g ic a l  c ro s s - s e c t io n  p r e ­
s e n te d  a t  F ig . 2

cline  (vide S i e d l e c k i ,  1954; B o g a c z ,  
1977). W ith in  th e  q u a r ry  th e re  is a  change 
of d ip  of th e  beds, fro m  50—60°, in  th e  
e a s te rn  p a r t  of th e  q u a rry , to  ab o u t 90° 
in  th e  c e n tra l p a r t ,  a n d  in  th e  m ost w es te rn  
p a r t  th e  beds d ip  in  th e  E a s te rn  d irec tio n  
(Fig. 2) T he s tr ik e  of th e  beds is a p p ro x i­
m a te ly  m erid io n a l. T h is w e s te rn  lim b  of 
th e  D ębn ik  an tic lin e  is ca lled  th e  C za tk o ­
w ice  f le x u re  ( B o g a c z ,  1977).

T he c e n tra l p a r t  of th e  D ębn ik  an tic lin e  
is com posed of do lom ites an d  lim estones 
of G iv e tian  to  F a m e n n ia n  age (S i e d 1 e ­

c k  i, 1954; B a l i ń s k i ,  1979). H ow ever in  
th e  C zatkow ice  q u a r ry  th e  u p p e r  p a r t  of 
th e  T o u rn a is ian  a n d  L ow er an d  M iddle 
V isean  a re  exposed . T he T o u rn a is ian  is 
re p re se n te d  by  d a rk , b itu m in o u s  w e ll-bedded  
lim estones. T he  th ick n ess  of beds v a rie s  
from  20 to  100 cm. U sua lly  c a lc iru d ite s  fo rm  
th e  th ic k  lay e rs , w h ile  th in n e r  one consist 
of ca lc a ren ite s  a n d  ca lc ilu tite s . In  som e la ­
y e rs  flin ts  a re  p re sen t. T he V isean  is r e ­
p re se n te d  ch iefly  by  w e ll-b ed d ed  ca lc a re n i­
te s  a n d  ca lc ilu tite s , u su a lly  lig h te r  in  colour 
th a n  th e  T o u rn a is ia n  ones, b u t in  th e  w e-

3 K ra s  i  s p e le o lo g ia 33



o 5  s te rn  p a r t  of th e  q u a r ry  lim es to n es (chiefly
i ca lc iru d ite s) w h ich  a re  a lm o st w h ite  in  co-

“  „ lour. V isean  lim es to n es co n ta in  m ore  th a n
13 » 90% C a C 0 3 by  w e ig h t an d  th e i r  p o ro s ity
0. § is ab o u t 1% ( K a m i e ń s k i ,  R u t k o w -
O ®•g ^  s k i ,  1975). In  som e p a r ts  lim estones a re
2 " dolom itized ..iS CO
3  M T he  M idd le  V isean  ro ck s a re  in  fa u lte d

U C S
03

0) •£

c o n tac t w ith  th e  M alinow ice  B eds (U pper 
V isean -L o w er N am u rian ) a lo n g  th e  K rze-

u  "  szów ka fau lt, to  th e  w est of th e  C zatkow ice
§ 3  q u a r ry  (Fig. 2). In  th e  a re a  to  th e  w est
.2 I of K rzeszów ka a n d  E liaszów ka fa u lts  th e
>
0 "  C arb o n ife ro u s  ro ck s (L ow er C arb o n ife ro u s
3  an d  low er p a r t  of th e  U p p er C arb o n ife ro u s)

Ai §  ■3 a re  covered  by  T ria ssic  (R oth  a n d  M usche l-
ftœ o S  k a lk ) an d  Ju ra ss ic  (C allov ian  an d  O x fo rd ian )

^  “ O deposits . B u n te r  S an d sto n e  w as fo u n d  on ly
£ " 1  a t  C zerna , in  c las tic  dykes ( A l e x a n d r o -
«  “ “ w  i c z, 1957). F u r th e r  to  th e  w est, in  th e

V .2 a re a  of th e  M ięk k in ia  an d  K arn io w ice ,^  xi >
CQ ~ 5  C arb o n ife ro u s  ro ck s a re  covered  by  th e
. • e Q P e rm ia n  c o n tin e n ta l M yślachow ice  C onglo-CO CL.

~  u m e ra te s , locally  by  th e  K arn io w ice  T ra v e r-
g 3  % tin e , by  p o rp h y r ie s  a n d  loca lly  by  m e la -P O CO i

o, S p h y res , an d  a lso  by  F ilipow ice  T u ffs a n d
u  tu ff ite s  also  of E a rly  P e rm ia n  age  (see
C "  I S i e d l e c k i ,  1954, B o g a c z ,  1967). H ow e-
73 ° ” v e r, th e re  a re  no P e rm ia n  a n d  T ria s s ic  de-
E j ”  p o sits  to  th e  e a s t of th e  K rzeszów ka  an d

a  à  E liaszów ka fau lts , a n d  th e  o ld er P aleozoicG S ro ck s (L ow er C arb o n ife ro u s  an d  D evonian) 
3 « u a re  d irec tly  covered  by  M idd le  Ju ra ss ic
a, “ « deposits  (see J u r k i e w i c z ó w  a, 1974).

o g  O nly  in  localized  in f illin g s  of k a r s t  fo rm s
o ■§ can  th e  L ow er or U p p er T ria s s ic  a n d  J u ­

rassic , p re -C a llo v ian  deposits  be found .

2 .2 Characteristics of the karst localities_ Ù m f i a "
m  o .2
3 P t, N u m erous k a r s t  fo rm s can  be o bserved

in  th e  C zatkow ice  q u a r ry  (Fig. 3). T hey  
h av e  developed  in  a lm o st v e rt ic a lly  bedded  

> L o w er C arb o n ife ro u s lim estones. S uch  ano & 1%
^ H

u 3  „ y a rra n g e m e n t of beds caused  th e  d ev e lo p m en t 
^  o ^  u v e ry deep  k a rs t  fo rm s. T he fossil k a rs t
o S § » fo rm s a re  filled  w ith  clayey , s ilty  an d  sandy
5  J Ü 3  sed im en ts  an d  in  som e fillin g s re m n a n ts
fi ;  § "  of v e r te b ra te s  w e re  fo u n d  o ccu ring  e ith e r
(j; a  ^  I se p e ra te ly  o r in  bone  b reccia . In  a d d itio n
E  I j  h  to  th e  reco rd ed  b o n e -b ea rin g  lo ca lities  w it-

u“ 5  S h in  q u a rry , a  n u m b e r of b locks w ith  bone
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Fig. 3. S k e tch  m ap  of th e  C zatkow ice  q u a r ry  (in  1979):
1 — e s c a rp m e n ts ,  2 — fo s s i l  k a r s t  fo rm s . B o n e - b e a r in g  k a r s t  fo r m s  a r e  m a rk e d  b y  n u m b e rs ;  T  — a  c a v e  
f i l le d  m a in ly  w i th  tu f f i t e s .  S y m b o ls  1. 310 e tc .  in d ic a te  le v e ls  o f e x p lo i ta t io n  a n d  t h e i r  h e ig h  a b o v e  th e  
s e a - le v e l

m a te ria l w e re  found  on th e  w as te -h eap s  
of th e  q u a r ry  (localities H  a n d  D). U n d oub tly  
th ese  b locks cam e fro m  th e  in fillin g s of 
k a rs t  fo rm s w h ich  h ave  been  q u a rr ie d  aw ay  
b u t th e ir  p r im a ry  loca liza tio n  is p ro b lem a­
tic.

L ocality Czatkowice 1

T his is a  fra g m e n t of a cave, p re se rv ed  
a t  330 m  above sea leve l (Fig. 3, P l. 1, 
Phot. 1) w h ich  h as developed  a long  th e  
bedd ing  p lan es of V isean  lim estones. T he 
w a lls  of th e  u p p e r p a r t  of th e  cave a re  
„ p o ck -m ark ed ” covered  in  p laces by ca lc ite  
flow stones 20—30 cen tim e te rs  th ick  (PI. 2,

P ho t. 1). T he  u p p e r  p a r t  of th e  cave is f i l­
led  w ith  a 2 m e te r  th ic k  sequence  of ye llow  
sands , an d  th e  lo w er p a r t  co n ta in s g reen - 
-b ro w n ish  cave  loam s w ith  gypsum  in te r ­
c a la tio n  a n d  ca lc ite  flow stones. In  th is  6 m  
th ic k  sequence , n u m ero u s  fra g m e n ts  of c a l­
c ite  flow stones a n d  L ow er C arb o n ife ro u s l i ­
m esto n e  occur. T he  low est p a r t  of th e  cave 
is filled  w ith  bone b recc ia  lay e rs  (Pl. 1, 
P ho t. 1, PI. 2, P h o t. 2, PI. 3, P ho t. 1) to ta llin g  
ab o u t 70 cm  th ick . T he  lo w er bone breccia  
bed, ab o u t 40 cm  th ick  is p e n e tra te d  by 
ca lc ite  flow stones a n d  cave loam s from  th e  
u p p e r  b recc ia  bed , ab o u t 25 cm  th ick . T he 
bone b recc ia  is v e r tic a lly  c rack ed  a n d  th e  
c rack s a re  filled  by  cave  loam s. S im ila r



loam s occu r be low  th e  bone b reccia . T he 
adges of se p a ra te d  b locks of th e  bone  b re c ­
c ia a re  s lig h tly  ro u n d ed . In  th e  e a s te rn  p a r t  
of th e  cave  (bb2 in  P ho t. 1 on PI. 1) sm a lle r  
a n d  se p a ra te d  b locks of bone  b recc ia  occur 
in  cave  loam s. T he bone  b recc ia  m a te r ia l 
fro m  th e  lo ca lity  C zatkow ice  1 con ta in s 
n u m ero u s  fra g m e n ts  of re p tile  bones of th e  
Prolacerti ll ia  an d  Proterosuchia.  T hese  bones 
a re  n o t a b ra d e d  a n d  a re  com p le te ly  or 
p a r t ly  filled  by  ca lc ite  a n d  in  th is  la t te r  
case show  g eo p e ta l s tru c tu re s . T he p ro la te  
fra g m e n ts  of bones show  a  d isce rn ib le  d i­
re c tio n a l a rra n g e m e n t. In  th e  bone  b recc ia  
c o n ta in in g  ca lc ite  cem en t, 15— 20% of th e  
ro ck  is com posed  of w ell ro u n d e d  q u a rtz  
g ra in s  h a v in g  a n  av e rag e  d ia m e te r  of 0,2  m m  
b u t som etim es reach in g  1,0 m m  in  size. In  
one of th e  loose b locks of b recc ia  (consisting  
m a in ly  of w ell ro u n d ed , s lig h tly  silificed  
peb b les  of L ow er C arb o n ife ro u s  lim estones) 
occasionaly  fra g m e n ts  of tu f f ite s  an d  b ro ­
k en  bones w e re  s ta te d  (PI. 4, P ho t. 1). T he 
bone b recc ia  sed im en ts  w e re  m ech a n ica lly  
dep o sited  in  dep ressio n s in  th e  cave floor. 
L ay e rs  of b recc ia  m ay  p oss ib ly  h av e  been  
b ro k en  in to  b locks a n d  sm a lle r  fra g m e n ts  
re d ep o s ite d  in  deep er p a r ts  of th e  cave.

L ocality C zatkowice 2

T h is  w as a sm a ll fra g m e n t of a  cave, 
n o w  com ple te ly  d estroyed . I t  w as filled  
m a in ly  w ith  cave  loam s a n d  s ilty  a n d  san d y  
sed im en ts  a s  w ell as n u m ero u s  re m n a n ts  
of v e r te b ra te  bones, fish  sca les a n d  Cera-  
todus  te e th . B ones a ccu m u la ted  in  san d y  
la m in ae , a  few  cm  th ick , w h ich  w e re  also  
ric h  in  q u a r tz  g ra in s. I t  is poss ib le  th a t  
bone b recc ia  m a te r ia l fo u n d  on  th e  w a s te -  
-h eap s  of th e  q u a r ry  (locality  C zatkow ice  H) 
w as d e riv ed  fro m  th is  cave.

L ocality C zatkowice H

T he blocks of bone  b recc ia  (PL 3, P ho t. 2, 
PI. 4, P h o t. 2, te x t-P h o t . 1) w h ich  w e re  
fo u n d  d u rin g  th e  S u m m er of 1978 on th e  
q u a r ry  dum ps a re  fu ll of C eratodus  tee th . 
T he  m a jo rity  of th e m  m ost p ro b ab ly  r e ­
p re se n t th e  species Ceratodus phil l ipsi  A gas­
siz (det. J. W i e c z o r e k ) .  T hey  also

T e x t-P h o t. 1. B lock of bone b recc ia , lo ­
ca lity  H

(Phot. K. Fedorow icz)

co n ta in  n u m ero u s  sq u am a  a n d  bone f ra g ­
m en ts  of fish  Pycnodon tidae ,  S em ion o tid ae  
an d  Pholidophoridae  an d  fra g m e n ts  of a m ­
p h ib ian s  —■ p ro b a b ly  Capitosauro idea  (det. 
T. M a r y a ń s k a )  bone. T he  v e r te b ra te  r e ­
m a in s  occur in  lam in e  w h ich  o b lique ly  con ­
ta c t  th e  beds of th e  do lom itized  L o w er 
C arb o n ife ro u s lim es to n es ( te x t P ho t. 1). In d i­
v id u a l la m in a e  d iffe r  s lig h tly  in  re sp e c t to  
th e  q u a n ti ty , s ta te  of p re s e rv a tio n  a n d  ta x o ­
nom ic com posity  of bone m a te r ia l a n d  to  
th e  q u a n ti ty  of q u a r tz  g ra in s . A n g u la r a n d  
su b a n g u la r  q u a r tz  g ra in s  h a v in g  a  d ia m e te r  
of ab o u t 0,5 m m  occur in  la m in a e  a n d  r e ­
p re se n ts  u p  to  50% of th e  rocks. Id io m o r- 
p h ic  q u a rtz  c ris ta ls  a lso  occur occasionaly . 
T he  h eav y  m in e ra l com position  of th e  bone  
b recc ia  is as fo llow s —  zircon  — 68,5%, 
to u rm a lin e  — 12,0%, g a rn e t — 11,0%, r u ­
ti le  — 6,0%, ep ido te  — 2,0%, s ta u ro li te  — 
0,5%. T h is  is s im ila r  to  san d y  th e  M iddle  
Ju ra ss ic  deposits  o f th e  K rzeszow ice  reg io n



(see K r y s o w s k a ,  1960). T he  v e r te b ra te  
bones an d  te e th  a re  u n a b ra d e d  w h ich  te s t i ­
fies to  th e  sh o r t m ech an ica l t r a n s p o r t  an d  
qu ick  deposition  of u n lith if ie d  frag m en ts .

Other localities

N um erous re m n a n ts , m a in ly  th e  bones 
of re p tile s  w e re  fo u n d  in  th e  do lom itized  
bone b recc ia  (locality  C zatkow ice  D). B locks 
of th is  b recc ia  w e re  found  on th e  w aste - 
-h eap s  in  th e  q u a rry . R em n an ts  of v e r te ­
b ra te s  w e re  also  found  in  sev e ra l o th e r 
fillings of th e  k a rs t  fo rm s (localities 3—7 
in  Fig. 3) w h ich  h av e  n o t b een  y e t in v e s ti­
g a ted  in  de ta il. A som e specim ens of te e th  
of th e ro m o rp h  rep tile s  (p re lim in a ry  det. 
P ro f. Z ofia K i e l a n - J a w o r o w s k a )  w e ­
re  found  in  loca lities 4— 5 w h ich  re p re se n t 
la rg e  k a rs t  fo rm s filled  w ith  c lays and  
silts.

L o ca lity  T. T h is is a  la rg e  cave (Pl. 1, 
P ho t. 2) filled  m a in ly  w ith  p o rp h y r itic  
tu f fs  an d  tu f f ite s  co n ta in in g  frag m en ts  of 
p o rp h y rie s  an d  L o w er C arb o n ife ro u s lim e ­
stones. T he  in fillin g s a lso  co n ta in  a 40 cm 
th ic k  ca lc ite  flow stone  lay e r , p in k  lim esto n e  
lam in ae  a n d  a la y e r  of re d  ja sp e r. In  th e  
tu ff ite s  r ip p le m a rk s , g rad ed  bedd ing  an d  
se d im e n ta ry  dykes filled  w ith  lam in a ted  p in k  
lim es to n e  a re  a ll  v is ib le  in d ica tin g  th a t  th e  
tu f f ite s  w e re  w ash ed  in  th e  la rg e  k a rs t 
fo rm s w h ich  w e re  a t  le a s t p a r t ly  filled  w ith  
w a te r. O n th e  basis  of th e  sp a tia l r e la ­
tio n s  b e tw een  cave m a te r ia l an d  th e  C arb o ­
n ife ro u s  host lim es to n e  one can  conclude 
th a t  th e  ro o f of th e  cave co llapsed  an d  
because  of th e  p re s su re  of th e  co llapsed  
rock  lay e rs  of cave in f illin g s  w e re  b roken .

Age of the karst forms

F ro m  an a ly s is  of th e  geological h is to ry  
of C racow  U p land  an d  fro m  th e  k n o w n  age 
of bone  m a te r ia l filling  k a rs t  fo rm s in  C za t­
kow ice q u a r ry  one m ay  a ssu m e  th a t  tw o  
ph ase s  of k a rs tif ic a tio n  took  p lace  in  th e  
a re a  d u rin g  th e  L a te  Paleozoic  a n d  E arly  
M esozoic:
—  b e tw een  th e  L a te  C arb o n ife ro u s an d

R oth ,
— b e tw een  th e  L a te  T ria ssic  an d  C allov ian .

T he  f i r s t  p h ase  beg an  a f te r  th e  d ev e ­
lo p m en t of th e  D ębn ik  a n tic lin e  d u rin g  
th e  L a te  V ariscan  m o v em en ts  in  th e  L a te  
C arb o n ife ro u s. T he  w a rm  c lim a te  w as fa ­
v o u ra b le  to  th e  d ev e lo p m en t of th e  k a rs t  
p rocesses in  th e  L o w er C arb o n ife ro u s  lim e ­
stones w h ich  w e re  exposed  a f te r  th e  e ro ­
sion  of th e  th in  co v er of th e  U p p er C a rb o n i­
fe ro u s  c la s tic  deposits . T he o rig in  of th e  
cave  filled  w ith  tu f f ite s  a t  C zatkow ice  (lo­
c a lity  T) m a y  be  c o rre la te d  w ith  th is  p h ase  
of k a rs tif ic a tio n . T he lack  of a llo ch to n o u s 
yo u n g er m a te r ia l in  th e  tu f f ite s  suggests 
th a t  th e  fillin g  of th e  cave  w as p ro b ab ly  
s im u ltan eo u s  o r a lm o st s im u ltan eo u s  to  th e  
E a rly  P e rm ia n  vo lcan ic  a c tiv ity  w h ich  took  
p lace  in  th e  C racow  U pland .

K a rs t  p rocesses m ay  possib ly  co n tin u ed  
in  th e  L a te  P e rm ia n  as th e  Z ech ste in  t r a n s ­
g ressio n  n e v e r  re a c h e d  th e  reg ion . L ik e ­
w ise, d u rin g  th e  E a rlie s t T ria ss ic  th e  pa leo - 
g eo g raph ic  co nd itions w e re  also  fav o u rab le  
fo r c o n tin e n ta l p rocesses, in c lu d in g  k a rs t. 
T h is c o n tin e n ta l p h ase  w as ended  by  th e  
R o th  tran sg re ss io n . T he  deve lo p m en t of loca­
li ty  C zatkow ice  X is asso c ia ted  w ith  th is  
P e rm o -T ria ss ic  k a rs t  phase . S ed im en ts  in ­
fillin g  th is  cave  a re  so m ew h a t y o u n g er th a n  
th o se  filling  lo ca lity  T. T h is  is ev id en t b e ­
cause  of th e  p resen ce  of r a r e  red ep o s ited  
fra g m e n ts  of tu f fs  as w ell as th e  occurence  
of a n  E a rly  T ria ss ic  an d  p e rh a p s  U p p er P e r ­
m ia n  v e r te b ra te  fa u n a  (Prolacertillia  a n d  
Proterosuchia).  T h e  re m n a n ts  of th e se  sm a ll 
te r re s t r ia l  c re a tu re s  w e re  sw ep t in to  th e  
cave befo re  th e y  u n d e rw e n t fo ssiliza tion  on 
th e  su rface . P re su m a b ly  th e  cave w as com ­
p le te ly  filled  w ith  sed im en ts  befo re  th e  
R o th  tran sg re ss io n . T h ere  is, ho w ev er no  
rea so n  to  b e liev e  th a t  th e se  k a r s t  p rocesses 
p e rs is te d  in to  th e  M idd le  T ria ssic , as w as 
th e  case in  th e  a re a  o f K lu cze-G liny , w h e re  
k a r s t  p rocesses s t il l took  p lace  on iso la ted  
is lan d s  ( G ł a z e k  e t a l., 1972). In  th e  C za t­
kow ice  reg ion , th e  R o th  Sea tra n sg re sse s  
up o n  a  la n d  su rface  of v e ry  low  re lie f  (S i e - 
d 1 e c k  i, 1955: Ł y d k a ,  1956). In  th e  C ra ­
cow  U p land , k a r s t  p rocesses  could  h av e  b een  
re n e v e d  a f te r  th e  reg re ss io n  of th e  M u - 
sch e lk a lk  Sea a n d  b efo re  th e  ad v an ce  of th e  
C allo v ian  Sea. In  th is  p h ase  k a r s t  fe a tu re s  
w e re  deve loped  on th e  M idd le  T ria ss ic  
lim es to n e  in  th e  w e s te rn  p a r ts  of th e  C ra -



cow  U p land , w h e rea s  in  th e  e a s te rn  p a r t , 
e a s t of th e  K rzeszów ka an d  E liaszów ka 
fau lts , on th e  Paleozoic  b asem en t, k a r s t i f i ­
c a tio n  a ffec ted  U p p er D evon ian  a n d  L ow er 
C arb o n ife ro u s  lim estones. T he K rzeszów ka- 
-E liaszów ka  fa u lt lin e  w as u n d o u b ted ly  a c ­
tiv e  d u rin g  L a te  T ria ss ic  tec to n ic  m ovem ents . 
T he u p lif te d  e a s te rn  b lock of th e  C racow  
U p lan d  w as e ro s io n a lly  s tr ip p e d  of its  cover 
of M u sch e lk a lk  lim estone . In  th is  reg ion , 
th e  co v er of th e  K e u p e r  an d  R h ae tic  is 
a lso  m issing , ex e p t in  iso la ted  loca lities 
w h e re  deposits  of th is  age  a re  p re se rv e d  
as  in f illin g s  of k a rs t  fo rm s. T h is K eu p er 
a n d  R h ae tic  fo rm atio n s  a re  m ore  fu lly  
p re se rv e d  in  th e  reg io n  of C h rzanów  (S i e- 
d l e c k i ,  1952; B i l a n ,  1976). A s u b tro p i­
ca l c lim a te  d u rin g  th e  L a te  T ria ssic  an d  
E a rly  Ju ra s s ic  is ev idenced  by  th e  occu­
re n c e  of coal, k a o lin ite  c lays a n d  a d iag n o ­
stic  f lo ra  (Z n  o s k  o, 1955), S uch  c lim atic  
co n d itio n s w e re  fa v o u ra b le  to  th e  dev e lo p ­
m e n t of k a r s t  p rocesses in  th e  C raco w -S i- 
le s ia  U p lan d  (see also  G i l e w s k a ,  1971). 
K a rs t  fo rm s assoc ia ted  w ith  th is  p h ase  
h av e  a lre a d y  been  described  in  th e  l i te r a ­
tu r e  ( S i e d l e c k i ,  1955: G ó r z y ń s k i ,
1963; L i p i a r s k i ,  1971; G ł a z e k  e t al., 
1972; G ł a z e k ,  1973; G r o d z i c k a - S z y -  
m a n k o ,  1978) b u t th e y  h ave  n o t b een  
ad eq u a te ly  d a te d  paleon to log ica lly . T he lo ca ­
litie s  C zatkow ice  2 an d  H in filled  by  th e  
ce ra to d u s  bone  b recc ia  can  be co rre la te d  
w ith  th is  p h ase  of k a rs tif ic a tio n . T he  age 
of th e se  in f illin g s  is d ocum en ted  by  th e  oc­
cu rence  of n u m e ro u s  specim ens of C eratodus  
ph il l ip s i , c ited  b y  L. A g a s s i z  (1833) from  
L ow er a n d  M idd le  Ju ra s s ic  sed im en ts, as 
w ell a s  by  th e  occurence  of fishes -— 
Pycnodon tidae ,  Sem ion o tid ae  a n d  Pholido-  
phoroidae  w h ich  suggest a n  age no o lder 
th e n  th e  L a te  T riassic . T hese  o rgan ism s 
in h a b ite d  fre sh  w a te r  (personal co m m u n ica ­
tio n s  — D r. T. M a r y a ń s k a ) .

I t  is in te re s tin g  to  n o te  th a t  such  a la rg e  
accu m u la tio n  of te r re s t r ia l  E a rly  M esozoic 
v e r ta b ra te  re m n a n ts  has n o t b een  found  
in  P o la n d  before. In d iv id u a l re p tile s  an d  
C era todus  h av e  b een  re p o r te d  from  th e  
R h ae tic  L isow  B reccia  (R o e m  e r, 1870) an d  
re m n a n ts  of L a b yr in th o d o n ts  h ave  b een  r e ­
p o rte d  fro m  L o w er T ria ss ic  (L a b ir in th o d o n t

Beds) fro m  th e  H oly  C ross M ts. (S enko- 
w ic zo w a , 1976). V e rte b ra te  re m a in s  a re  a lso  
k n o w n  fro m  th e  M u sch e lk a lk  L im esto n e  
from  th e  C racow  reg ion  ( S i e d l e c k i ,  1952) 
a n d  from  th e  H oly  C ross M ts ( L i s z k o w ­
s k i ,  1973) as w ell as fro m  th e  U p p er T r ia s ­
sic of th e  M iechów  sy n c lin o riu m  ( P a w ł o w ­
s k a ,  1978). T hese  re p re se n t m a r in e  fo rm s 
lik e  th o se  fo u n d  in  m an y  ,,b o n e-b ed s” d e s­
c rib ed  fro m  th e  U p p er T ria ss ic  of G erm an y  
a n d  E n g lan d  (see R  e i f , 1971; S y k e s ,  1977; 
A  n  t  i a , 1979). M arin e  as w e ll a s  te r re s t r ia l  
re p tile s  of M iddle  T ria ss ic  age (see T a r  1 o, 
1959) w e re  found  in  cave  bone  b recc ia  from  
th e  S ta re  G liny  q u a r ry  ( L i s ,  W ó j c i k ,  
1959, 1960; G ł a z e k ,  1973).

T h is  a r t ic le  co n ta in s  on ly  th e  p re l im i­
n a ry  re s u lts  of in v es tig a tio n s  of k a r s t  fo rm s 
in  th e  C zatkow ice  region.- T he  a u th o rs  in ­
te n d  to  co n tin u e  fu r th e r  w o rk  on  th is  su b ­
jec t w ith  th e  co o p era tio n  of o th e r  sp ec ia ­
lists.

E nglish  t e x t  by  th e  au thors
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M ariu sz  P aszkow sk i, Jó ze f W ieczorek

K O PA LN Y  K R A S Z M E ZO ZO IC ZN Y M I B R E K C JA M I K O STN Y M I 
W  C ZA TK O W IC A C H  K O ŁO  K R Z E SZO W IC  

(W YŻYNA K R A K O W SK A )

S t r e s z c z e n i e

W w ap ien ia ch  dolnego k a rb o n u  o d słan ia jący ch  się w  k a m ie ­
n io łom ie C zatkow ice  (rye. 1, 2) ro zw in ię te  są  liczne fo rm y  k ra su  
kopalnego  (ryc. 3). W y p ełn ien ia  n ie k tó ry c h  fo rm  za w ie ra ją  szczą t­
k i k ręgow ców  (ryb, p łazów  lu b  gadów ) w y stęp u jące  pojedynczo  
lub  tw o rzące  b re k c je  kostne . N a p o d staw ie  an a lizy  h is to rii geo­
logicznej re jo n u  C zatkow ic  o raz  u w zg lęd n ia jąc  w stęp n e  dane  
paleon to log iczne  i p e tro g ra fic zn e  o w y p e łn ien iach  fo rm  k ra s o ­
w ych  m ożna sądzić, że is tn ia ły  n a  ty m  obszarze  dw ie  fazy  k ra s o ­
w ien ia  podczas późnego paleozo iku  i m ezozoiku. P ie rw sza  faza 
rozpoczęła  się w  późnym  k a rb o n ie  po w y p ię trzen iu  an ty k lin y  
D ęb n ik a  i u su n ięc iu  znad  w a p ie n i d o ln o k arb o ń sk ich  p o k ry w y  
k las ty czn y ch  u tw o ró w  k a rb o n u  górnego. Z akończen ie  te j fazy 
nastąp iło  po p rzy k ry c iu  obszaru  W yżyny K rak o w sk ie j p rzez  m o­
rze re tu . W aru n k i k lim a ty czn e  w  ty m  o k res ie  sp rzy ja ły  rozw o jo ­
w i p rocesów  k raso w y ch , a s ilne  n ach y le n ie  w a rs tw  k a rb o n u  u w a ­
ru n k o w ało  rozw in ięc ie  się w  C za tkow icach  g łębok ich  fo rm  k r a ­
sow ych, s ięga jących  sto  k ilk ad z ie s ią t m e tró w  pon iżej p ow ierzchn i 
te re n u . Tę fazę k ra so w ien ia  d o k u m e n tu je  duża ja sk in ia  (s tan o ­
w isko  C zatkow ice  T — ryc. 3, pl. 1, fo t. 2) w yp e łn io n a  g łów nie 
tu fa m i i tu f ita m i p o dobnym i do d o ln o p erm sk ich  tu fó w  filipo - 
w ick ich . M ożna sądzić, że w y p e łn ien ie  te j  fo rm y  k ra so w e j m a ­
te r ia łe m  tu fito w y m  było sy n ch ro n iczn e  lu b  n iem a l sy n ch ro n iczn e  
z e ru p c ja m i w u lk an iczn y m i, ja k ie  m ia ły  m ie jsce  w  re jo n ie  K rz e ­
szow ic podczas w czesnego pe rm u . R ów nież z tą  fazą m ożna w ią ­
zać p o w stan ie  i w y p ełn ien ie  fo rm y  k ra so w e j (s tanow isko  C za tk o ­
w ice 1 — ryc. 3, pl. 1, fot. 1, pl. 2, fot. 1) zaw ie ra jące j w  sp ąg o ­
w ej p a r t ii  b rek c ję  k o s tn ą  (pl. 2, fot. 2, pl. 3, fo t. 1, p l. 4, fot. 1). 
W b rek c ji obecne są liczne szczą tk i d ro b n y ch  lądow ych  gadów  
z g ru p y  Prolacertillia  i Preterosuchia  (det. d r T. M a r  y  a  ń  s k  a). 
Sposób w ystęp o w an ia  i s ta n  zachow an ia  szczątków  kręgow ców  
W skazuje n a  nam ycie  ich  do fo rm y  k raso w ej, n im  zosta ły  p o ­
g rzeb an e  w  osadzie na  pow ie rzch n i te re n u . D ru g a  faza  k ra so w ie ­
n ia  na  obszarze  C zatkow ic  rozpoczęła  się w  późnym  tr ia s ie  po 
u s tą p ie n iu  m orza  w ap ie n ia  m uszlow ego, a  zakończy ła  d e fin ity w ­
n ie  w raz  z tra n sg re s ją  m orza  kelow ejsk iego . P odczas późnego 
tr ia su  re jo n  C zatkow ic  by ł w ynoszony  tek to n iczn ie  w zdłuż u sk o ­
ków  K rzeszów ki i E liaszów ki, co doprow adziło  do in ten sy w n e j 
e roz ji i u su n ięc ia  p o k ry w y  w ap ie n ia  m uszlow ego. P rocesom  k r a ­
sow ym  n a  ty m  obszarze pod lega ły  ponow n ie  odsłon ię te  w ap ien ie



dolnego  k a rb o n u . T en  ok res k ra so w ien ia  d o k u m en to w an y  jes t 
w  C za tkow icach  fo rm am i k raso w y m i zaw ie ra jący m i w  w y p e ł­
n ien iach  b re k c je  k o stn e  ( te x t fot. 1, pi. 3, fot. 2, pl. 4, fot. 2) 
z b a rd zo  licznym i szczą tk am i ce ra to d u só w  (głów nie g a tu n ek  
C era todus  phil l ipsi  —  det. d r  J. W  i e c z o r  e k), a  tak że  in n y ch  
słodkow odnych  ry b  (głów nie z g ru p  S em io n o t id a e , P ycnodontidae ,  
P holidophoridae  —  w stę p n e  oznaczen ia  d r  T. M a r y a ń s k i e j )  
o raz  lab iry n to d o n tó w .

M ariu sz  P aszkow sk i, Józef W ieczorek

B R È C H E S O SSEU SES M É SO ZO ÏQ U E S D AN S L E  K A R ST 
F O S S IL  À C ZA TK O W IC E PR ÈS DE K R ZESZO W IC E,

L E  H A U T -PL A T E A U  D E C RA C O V IE (PO LOG NE)

R é s u m é

A  C zatkow ice  d an s la  c a rr iè re  des ca lca ire s  du  C arb o n ifè re  
in fé r ie u r  o n t é té  co n sta té s  q u e lq u es  sites  du  k a r s t  fossil avec 
des o ssem en ts de v e rté b ré s  (poissons, a m p h itie s , rep tile s )  fo rm an t 
des a ccu m u la tio n s  de ty p e  de b rèch es osseuses. L ’an a ly se  de l ’h i­
s to ire  géo log ique de la  rég io n  é tu d iée  e t les d é te rm in a tio n s  p ré ­
lim in a ire s  des o ssem en ts de v e rté b ré s  p e rm e tte n t de c o n s ta te r  
que  ces fo rm es k a rs tiq u e s  se son t fo rm ées au  cou rs des phases 
de k a rs tif ic a tio n  d an s le  C arb o n ifè re  s u p é r ie u r  — le T ria s iq u e  
in fé r ie u r  (a v a n t le  R oeth) e t d an s le  T ria s iq u e  su p é r ie u r  — 
le J u r a  m oy en  (av an t le  C allovien).

T ra d u i t  par Teresa  K o rb a -F ied s ro w icz
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Late Pleistocene cave deposits in Poland

A b s t r a c t :  A rev iew  of archaeo log ica l,
palaeozoolog ical an d  geological m ethods and  
re s u lts  of in v es tig a tio n s  of L a te  P le is tocene  
sed im en ts  in  caves an d  rock  sh e lte rs  in  P o ­
lan d  is p re se n te d  here , w ith  a p a r tic u la r  
d e sc rip tio n  of th e  C racow —W ieluń  U pland . 
A reco n s tru c tio n  of a  n a tu ra l  e n v iro n m en t 
d u rin g  L a te  P le is tocene  an d  an  e s tim a te  of 
its  in flu en ce  on co lon iza tion  by  P a laeo lith ic  
peop le  re c a p itu la te  th e  m u ltid isc ip lin a ry  n a ­
tu r a l  an d  a rchaeo log ica l in v es tiga tions.

Studies up to recent times

L a te  P le istocene  cave an d  ro c k -sh e lte r  
deposits  a re  in te re s tin g  because  of th e i r  no ­
ted  h a b ita tio n  trace s  an d  a r t ifa c ts  of a n c ie n t 
m an , accom pan ied  by  a n im a l rem ain s . The 
f i r s t  ex cav a tio n s  in  P o lan d  w e re  loca ted  in  
th e  C racow —W ieluń  U p land  a t  th e  end  of 
th e  X IX th cen tu ry . T he  sam e a re a  has 
been  to  d a te  th e  m ost in te re s tin g  one from  
th e  p o in t o f v iew  of poss ib le  com plex  in v e ­
stig a tio n s  as it  w as th e  m a in  a re a  of r e ­
cognized tra ce s  of M iddle  an d  L a te  P a laeo ­
lith ic  cave co lon iza tion  (Fig. 1, 2, 3).

In  th e  H oly  C ross M ts., a  sing le  M iddle 
P a laeo lith ic  s ite  has been  n o ted  — th e  R aj 
C ave (Studies..., 1972). D eta iled  inv es tig a tio n s 
of sed im en ts  of th e  N iedźw iedzia  C ave in  
th e  K łodzko B asin  ( P u l i n a ,  1970; W i s z ­
n i  o w  s k  a, 1970, 1976, 1978) h ave  n o t su p ­
p lied  us w ith  u n d isp u ta b le  traces  of m en. 
In  th e  caves of th e  T a tra  M ts. no  tra ce s  
of an c ie n t m an  h ave  b een  found  an d  sp u ­
rio u s finds of a so -ca lled  c u ltu re  of cave

* In s titu te  of G eology of th e  P o lish  A ca­
dem y of Sciences, L a b o ra to ry  of Q u a te rn a ry  
G eology, al. Ż w irk i i W igu ry  93 P L  02-089 
W arszaw a, P o land

b e a r  h u n te r s  in  th e  M ag u ra  C ave ( J u r a ,  
1955) shou ld  be ignored.

In  th e  C racow —W ieluń  U p land  ab o u t 40 
caves a n d  sh e lte rs  h av e  b een  in v es tig a ted  
over th e  la s t h u n d re d  y ea rs  (Fig. 2 an d  3). 
T hese sites a re  of v a ry in g  v a lu e  fo r p re h i­
sto ric  an d  n a tu ra l  s tu d ies ; on th e  one hand  
it  is an  e ffec t of v a ry in g  s ta n d a rd  of in v e ­
stig a tio n s, d e p e n d a n t on th e  p rog ress of 
ex cav a tin g  m ethods, on th e  o th e r  h an d  it 
depends on ty p es  of sed im en ts.

A m ong th e  in v es tig a ted  s ites  th e re  a re  
la rg e  passage  caves as w ell as sm all sh e l­
te r s  o f th e  n a rro w -p a s sa g e  type , seldom  c u t­
tin g  th e  rock  r ig h t th ro u g h  b u t also  shallow  
rock  n ich es a n d  sm all p re se rv e d  frag m en ts  
of la rg e r  caves.

T h ere  a re  v a rio u s  ty p es  of sed im en ts  in  
caves a n d  sh e lte rs . A g en e ra l re g u la r i ty : 
in  la rg e  caves th e  sed im en t sequences could 
be deposited  w ith o u t a  re m a rk a b le  sed i­
m e n ta ry  b re a k  since  th e  end  of th e  L ast 
In te rg la c ia l u n ti l  H olocene; in  sh e lte rs  an d  
close to  th e  cave e n tran ces  th e  sed im en ts  
could  be m o re  easily  d estro y ed  — th e ir  p re ­
se rv ed  frag m en ts  u su a lly  co rrespond  w ith  
a  y o u n g er p a r t  of th a t  perio d  ( M a d e y ­
s k a ,  1972b, 1977).

C o m p reh en siv e  s tu d ies  a f te r  th e  las t 
w o rld  w a r  h av e  been  c a rr ie d  ou t in  22 s i­
tes ; th ir te e n  of th em  enclosed th e  h a b ita ­
tio n  tra ce s  of P a laeo lith ic  m an  an d  m an y  
— of N eo lith ic  m an . In  13 sites  a  fossil fau n a  
w as an a ly zed  com ple te ly  o r fra g m e n ta rily  
and  in  12 s ite s  — d e ta iled  an a ly ses  of sed i­
m en ts  w e re  done. T he ex cav a tio n s  w ere  c a r­
ried  o u t by  a rch aeo lo g is ts  of W arsaw , C ra ­
cow  an d  C zęstochow a cen tre s  (in s titu te s  of



Fig. 1. G e n e ra l location  m ap, show ing  (A) th e  C racow —W ieluń  U p lan d  (for de ta ils  — 
see Fig. 2) a n d  o th e r in v es tig a ted  loca lities of cave deposits  in  P o lan d



Fig. 2. L ocation  m ap  show ing  in v es tig a ted  loca lities of cav e  deposits  in  th e  C racow — 
—W ieluń  U p lan d  (inset B is p re se n te d  a t  Fig. 3)



Fig. 3. L ocation  of cave lo ca lities  n e a r  O jców : S JN  — S h e lte r  above th e  N ied o stęp n a  
C ave, S chr. pod T. W. — S h e lte r  b e n e a th  th e  T u n e l W ielk i C ave

A rchaeo logy  of th e  Jag ie llo n ian  an d  W arsaw  
U n iv e rs itie s , In s titu te  of H is to ry  of M a te ria l 
C u ltu re  — P o lish  A cadem y of Sciences — 
in  W arsaw , A rchaeo log ica l M useum  in  C ra ­
cow , R eg ional M useum  in  C zęstochow a), se ­
v e ra l ones w ith  co llab o ra tio n  of geologists 
( In s ti tu te  of G eological Sciences, P o lish  A ca­

dem y of Sciences in  W arsaw ) a n d  of zoolo­
g is ts  (L ab o ra to ry  of S y stem a tic  a n d  E x p e ­
r im e n ta l Zoology, P o lish  A cadem y  of S c ien ­
ces in  C racow ). M any  of th e se  s ite s  a re  
d escribed  in  fu ll m o n o g rap h s  w h e rea s  o th e rs  
a re  k n o w n  from  p a p e rs  d ea ling  w ith  som e 
p ro b lem s only.



Main directions of archaeologic 
investigations

T ypologic-chronologic direction of investiga­
tions before W orld War II

In  th e  f irs t  p h ase  of in v es tig a tio n s  in  th e  
cave  sites  th e re  w as a ten d en c y  to  collect 
as m an y  a rchaeo log ic  im p lem en ts  as p oss i­
b le; th e  m a te r ia l w as th e n  in te rp re te d  by 
a typo logie  ana ly s is , ap p ly in g  th e  connections 
w ith  P a leo lith ic  c u ltu ra l u n its  defined  in  
W este rn  E u ro p ean  co u n tries . R esu lts  of th e ­
se in v es tig a tio n s  a re  n ow  sc a tte re d  in  m an y  
p ap ers . A n an a ly s is  of arch aeo lo g ica l in v e ­
s tig a tio n s  of th a t  perio d  w as done by J. 
K o s t r z e w s k i  (1949), w h e rea s  a h is to ry  
o f cave ex p lo ra tio n s  — in  a m o n o g rap h  of K. 
K o w a l s k i  (1951— 1954); so I w ou ld  like  
to  m en tio n  th e  m ost im p o r ta n t p a p e rs  only.

W. D e m e t r y k i e w i c z  (in: D e m  e-
t r y k i e w i c z ,  K u ź n i a r ,  1914) described  
th e  m ost a n c ie n t assem b lage  k n o w n  a t  th a t  
tim e  of P a leo lith ic  f l in t too ls from  th e  O kien- 
n ik  C ave n e a r  S karżyce; he  no ted  th e re  th e  
s im ila ritie s  w ith  assem b lages from  la  M ico- 
q u e  in  F ra n c e  a n d  w ith  M o u s te rian  of th e  
L a Q u ina  type . S. K r u k o w s k i  (1921) 
p u b lish ed  th e  re su lts  of in v es tig a tio n s  of th e  
caves n e a r  Z loty  P o tok ; th e re , on ly  N eo li­
th ic  a rchaeo log ica l ev idence  has b een  found.

F ir s t  re c a p itu la tio n  of in v es tig a tio n s  on 
th e  P a leo lith ic  in  P o lan d  w as p re se n te d  by 
L. K o z ł o w s k i  (1922, 1925). H e com piled  
a ll th e  few  s tra tig ra p h ic a l a n d  p a leo n to lo ­
gical ev idence  of h im  an d  of o th e r au th o rs  
k n o w n  a t  th a t  tim e  a n d  co llec ted  in  M am u ­
tow a C ave ( Z a w i s z a ,  1874, 1877), N ad 
G aloską C ave ( O s s o w s k i ,  1881), M aszyc- 
k a  C ave ( O s s o w s k i ,  1884, 1885), N ie to ­
perzow a an d  K oz ia rn ia  C aves ( R o m e r ,  
1883, 1884) an d  o th e rs , b u t also  som e of in ­
fo rm a tio n  p u b lish ed  la te r  on, co llected  by 
S. J. C z a r n o w s k i  (1924) in  th e  P uchacza  
S k a ła  S he lte r.

L. K ozłow ski co rre la ted  an  assem b lage  of 
f l in t a r t ifa c ts  fro m  th e  O k ien n ik  C ave w ith  
so -ca lled  L a te  A cheu lean  Epoch (in a g re e ­
m e n t w ith  a co n tem p o ra ry  in te rp re ta tio n  of 
archaeo log ic  c u ltu re s  as th e  chronologic  
u n its )  an d  th e  assem blages from  th e  N ad 
G aloską  C ave a n d  th e  M am utow a C ave — 
w ith  th e  M o u s te rian  Epoch. T he U p p er P a ­

leo lith ic  in  m a n y  caves w as connected  w ith  
S o lu tre a n  a n d  M ag d a len ian  E pochs. A t th e  
sam e tim e  he an a ly zed  th e  re la tio n  of P a ­
leo lith ic  c u ltu re s  w ith  p eriods an d  phases 
of a  g lac ia l epoch  d esc rib in g  th e  co n tem po­
ra ry  n a tu ra l  cond itions a n d  re fe r in g  to  p a - 
leoc lim atic  curves.

The recognition and definition of n ew  cultu­
ral units and investigations of their evolution

A co m p reh en siv e  m o n o g rap h  of S. K  r  u - 
k o w s k i  (1939— 1948) co n ta in s  in fo rm a tio n  
from  n u m ero u s  o rig in a l au th o rs  stud ies. 
O n th e  basis of h is ow n  in v es tig a tio n s  he 
defined  a so -ca lled  „D upice” in d u s try  of th e  
O k ien n ik  site . In  th e  C iem na C ave (K r  u - 
k o w  s k  i, 1924) a n  a ssem b lag e  o lder th a n  
th a t  one from  O k ien n ik  w as d is tin g u ish ed  
a n d  co rre la ted  w ith  th e  R iss G lacia tion . To 
th e  beg in n in g  of th e  L a s t G lacia tion  w as 
asc r ib ed  th e  y o u n g er assem b lag e  nam ed  th e  
„O jców ” in d u s try  of th e  C iem na C ave. T he 
a u th o r  also  described  th e  A u rig n ac ian  a s ­
sem blages, am ong  o th e rs  of th e  M am utow a 
C ave. T he  m o n o g rap h  h ad  b een  fo r m any  
y ea rs  th e  p rin c ip a l sy n th es is  an d  handbook  
of th e  P a leo lith ic  in  th is  co u n try . T he n ex t 
sy n th esis  w as p u b lish ed  over 35 y ea rs  la te r  
( C h m i e l e w s k i ,  1975).

As a  re s u lt of m ore  an d  m ore  p rec ise  
ex cav a tin g  m ethods a  p o ss ib ility  a ro se  to  
s tu d y  th e  ev o lu tio n  of ev e ry  cu ltu re , an d  
also, to  p re p a re  th e ir  m ore  ex ac t s t r a t i ­
g rap h y  e.g. m o n o g rap h s of Je rzm an o w ic ian  
( C h m i e l e w s k i ,  1961) a n d  th e  M icoquo- 
-P ro n d n ik ia n  ( C h m i e l e w s k i ,  1969a) cu l­
tu res .

T he U p p er P a leo lith ic  Je rzm an o w ic ian  
c u ltu re  w as d is tin g u ish ed  on th e  basis of 
th re e  assem b lages from  N ie toperzow a Cave. 
S im ila r assem b lages h ave  also  been  found  in  
th e  K oz ia rn ia  an d  M am utow a C aves. A m ong 
th e  f lin t a r t ifa c ts  of th is  c u ltu re  th e  le a f­
like  p o in ts  p red o m in a te ; th ey  a re  consi­
dered  to  be th e  sp ea rh ead s . T hese  tools, 
as w ell a s  rem a in s  c f  fire -p lace s  located  
across th e  cave su p p o r t th e  in te rp re ta tio n  
of th e  s ite  in  N ie toperzow a C ave as a te m ­
p o ra ry  h u n te r s ’ cam p, a n d  th e  th e s is  of d r i ­
v ing  a n im a ls  aw ay  fro m  th e  cave w ith  
u se  of a sm oky  fire . S e p a ra te  assem blages 
of th e  Je rzm an o w ic ian  C u ltu re  from  th e



N ietoperzow a C ave d iffe r  from  one a n o th e r  
in  th e  v a rio u s  ra tio  of p a r t ic u la r  too l types 
(sc rap ers , b u rin s) w h ich  is a n  e ffec t of 
s lig h tly  v a ry in g  c h a ra c te r is tic s  of ev ery  
cam p  site . In s tead , a  change  in  th e  p re ­
p a ra t io n  of p o in ts  is in te rp re te d  a s  a n  evo ­
lu tio n  of th e  f l in t tool assem blages. In  
e a r l ie r  one t'he p o in ts  possess b ila te ra l s u r ­
face f lak in g s  w h e rea s  in  th e  la te r  ones — 
th e  p o in ts  h av e  f ra g m e n ta ry  su rface  f la ­
k in g s o r flak in g  on ly  a t  th e  ends an d  e d ­
ges (Fig. 4).

A  m o n o g rap h  of th e  M ico q u e -P ro n d n ik ian  
C u ltu re  (C h m  i e 1 e w  s k  i, 1969a; M a d e y -  
s k a - N i k l e w s k a ,  1969b), based  on d a ta  
fro m  th e  W ylo tne  S h e lte r  a n d  th e  C iem na 
Cave, p ro v id es a n o th e r  ex am p le  to  s tu d y  
th e  e v o lu tio n  of a f l in t assem b lages (Fig. 5). 
In  th e  W ylo tne  S h e lte r  th re e  c u ltu ra l la ­
yers , se v e ra l c e n tim e tre s  th ick , h av e  been  
found ; th e y  w e re  ric h  in  f l in t a r t ifa c ts  an d  
n o ted  due  to  p rec ise  ex cav a tin g  m ethods. 
T he  la t te r  in c lu d ed  e x p lo ra tio n  in  5 cm  th ick  
lay e rs  an d  a d e ta iled  lo ca liza tion  (on m aps) 
of a ll too ls an d  th e  lim its  of s lig h tly  d if­
fe r in g  beds. T h u s in  sp ite  of an  in ten siv e  
d e fo rm a tio n  of th e  o rig ina l bed  a rra n g e m e n t, 
th e  se p a ra te  a ssem b lages could  be  d is tin ­
g u ished  w ith o u t a n y  a d m ix tu re s . T he tool 
com position  of th e se  assem b lages changes 
co n sid erab ly . T hese  changes w e re  e v a lu a te d  
as ind ices — e.g. so -ca lled  T o ta l A cheu lean  
In d e x  g ra d u a lly  decreases from  33.9% in  th e  
lo w er c u ltu ra l ho rizon , th ro u g h  30.1% in  th e  
m idd le  one, to  17.7% in  th e  u p p e r  horizon. 
T he  v a lu es  of a B iface In d e x  d iffe r  from  
one a n o th e r  in  20% w h e rea s  a n  In d ex  of 
kn iv es  of th e  P ro n d n ik ia n  ty p e  —  in  4°/o.

Paleontologie investigations

D u rin g  th e  f i rs t ex cav a tio n s  in  th e  caves 
co llec ting  of paleozoological d a ta  in c luded  
on ly  a  se p a ra tio n  of bone re m a in s  of la rg e  
an im als . T he ap p lic a tio n  of sed im en t siev ing  
m ethods w ith  a u se  of a  slu ice  en ah lo d  
to  co llect a r ic h  an a ly tic  m a te r ia l —- bone 
re m a in s  of sm all an im als .

A n im al rem a in s  go t in to  th e  cave by 
d if fe re n t w ays (K. K o w a l s k i ,  1962). T he 
firs t g ro u p  is com posed of th e  re m a in s  of 
an im a ls  th a t  lived  o r took  sh e lte r  in  th e

caves (cave bea r, b a ts ; r a re ly  cave  hyena , 
cave  lion , h e re  an d  th e re  fox  an d  bad g er; 
in  w in te r  som e re p tile s  a n d  am p h ib ia n s  
sh e lte re d  th em se lv es  th e re ; close to  th e  
en tra n c e s  of caves th e  b ird s  o ccu rred : ow ls, 
sw allow s, sw ifts , jack d a w s, s ta r lin g s  — B o ­
c h e ń s k i ,  1974a).

T he o th e r  m ost a b u n d a n t a n im a l g ro u p  
consists  of th e  p re y  of m a n  an d  b e a s ts  — 
m am m als  a n d  b ird s . A m ong th e m  th e re  a re  
la rg e  m am m als  (u n g u la ted ) as w ell as p a r ­
tic u la r ly  s ig n ific an t re m a in s  of ro d e n ts  an d  
also  of b ird s , fish , etc.

A r ic h  paleozoological co llec tion  g a th e red  
fro m  caves a n d  sh e lte rs , ex am in ed  b y  e x ­
p e rts , h as  b een  th e  b asis  fo r in v es tig a tio n s  
in  sev e ra l fields.

C hanges of fauna com position in separate  
site layers

T he in v e s tig a tio n  of th e se  changes g ives 
us v e ry  v a lu a b le  in fo rm a tio n  co ncern ing  
flu c tu a tio n s  of c lim a tic -e n v iro n m e n ta l co n d i­
tio n s. T h is  p ro b lem  is to  be d iscussed  b e ­
low , to g e th e r  w ith  a d e sc rip tio n  of m eth o d s 
of e n v iro n m e n ta l re c o n s tru c tio n . T hese  d a ta  
a re  also  u sed  fo r a re c o n s tru c tio n  of h u n ­
te r s ’ m eth o d s a n d  h u n te r  sp ec ia liza tio n  of 
a n c ie n t m an .

T he  re su lts  of th e se  in v es tig a tio n s  a re  
p u b lish ed  a s  se p a ra te  c h a p te rs  in  m o n o g rap h s 
of in d iv id u a l s ites  ( C h m i e l e w s k i  e t al., 
1967; S tudies... 1972; K. K o w a l s k i  e t 
al., 1965, 1967) o r in  se p a ra te  p a p e rs  (K. K  o- 
w a l s k i ,  1958, 1961, 1964; N a d a c h o w -  
s k  i, 1976, in  press).

Investigations of particular system atic  groups 
of anim als

B one m a te ria l co llec ted  d u rin g  e x c a v a ­
tions in  caves is so r ic h  th a t  it  cou ld  h av e  
b een  an a ly zed  in  p a p e rs  dea lin g  w ith  in d i­
v id u a l sy s tem a tic  fa u n a l g roups. T h ere fo re , 
am ong  th e  m am m als  th e  ro d e n ts  (K. K  o- 
w a l s k i ,  1966), th e  cave  b e a r  ( W ó j c i k ,  
1971; W i s z n i o w s k a ,  1976), th e  w ease ls  
( W ó j c i k ,  1974), th e  fam ily  C an id ae  (B i- 
g a j, 1963) h ave  been  se p a ra te ly  described . 
A m ong o th e r th in g s th e  p a p e rs  su p p ly  in ­
te re s tin g  in fo rm a tio n  ab o u t th e  ev o lu tio n a l 
changes of a  p a r t ic u la r  species, in  d e p e n d e n ­
ce acco rd ing  to  e n v iro n m e n ta l cond itions.
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N u m erous b ird  re m a in s  h av e  been  a n a ­
lyzed  an d  described  in  a v a lu ab le  m ono- 
p ra g h  by Z. B o c h e ń s k i  (1974a) an d  in  
o th e r  p a p e rs  of th e  sam e a u th o r  ( B o c h e ń ­
s k i ,  1974b, in  press). Z. B ocheńsk i described  
ab o u t 80 b ird  ta x o n s  a t  a  species o r a genus 
level. A m ong th em  th e re  a re  m a in ly  b ird s 
th a t  occupy v a s t a re a s  of E u ro p e  now  b u t 
a lso  th o se  th a t  occur to  th e  n o r th  o r to  th e  
so u th  of P o land .

In  th e  cave sed im en ts  th e re  a re  also  
n u m ero u s  re p tile  a n d  a m p h ib ia n  rem a in s  
( M ł y n a r s k i ,  1977).

T he m olluscs a re  less a b u n d a n t in  caves 
th a n  o th e r a n im a l re m a in s  as th e i r  shells 
a re  u su a lly  bad ly  p re se rv e d  in  sto n y  se ­
d im en ts . In  som e of th e  sites, how ever, th e  
m a te r ia l fo r an a ly ses  could  be ob ta in ed  
a f te r  a  d e lica te  w ash in g  of th e  sed im en t 
w ith  a  use of a  sieves. T he m olluscs in  th e  
caves an d  sh e lte rs  of th e  S ąspow ska  V alley  
w ere  described  by  E. S t w o r z e w i c z  (1973, 
in  p ress), an d  th o se  in  th e  sh e lte rs  in  P u ­
chacza S k a ła  an d  in  Ż y tn ia  S k a ła  — by 
A. W i k t o r  (in: K. K o w a l s k i  e t al., 
1965, 1967). A ll th e  d escribed  species live 
in  P o lan d  a t  th e  p re s e n t day  an d  only  
som e of th em  do no t occur n e a r  O jców.

Botanical analyses

B o tan ica l d a ta  a re  u n fo r tu n a te ly  r a r e  an d  
lim ited  only  to  d e te rm in a tio n s  of charcoa l 
w ood com ing  from  P a leo lith ic  firep laces 
( K o z ł o w s k a ,  1921; Z a b ł o c k i ,  1956; 
R e y m a n ó w n a ,  in:  C h m i e l e w s k i  et 
al., 1961). A ttem p ts  to  do a  po llen  an a ly s is  
have  been  th u s  f a r  unsuccessfu l.

Lithologie and sedim entologic 
investigations

F ir s t sim p le  sed im en to log ic  in fo rm atio n s  
an d  g en e ra l d a ta  on th e  litho log ie  com po­
sition  of cave fillings com e from  th e  in ­
v es tig a tio n s  a t  th e  end  of th e  X IX th cen ­
tu ry . T he f i rs t s tra tig ra p h ie  subd iv ision  of 
cave sed im en ts  w as p re p a re d  by G. O s- 
s o w s k i  (1881, 1884, 1885), w ho d is tin g u i­
shed  „ d ilu v ia l” beds (com posed of P le is to ­
cene  sed im en ts  an d  P a leo lith ic  tr e a te d  a lto ­

g e th e r) an d  „ a llu v ia l” beds (co rrespond ing  
to  th e  H olocene a n d  co n ta in in g  N eolith ic  
m a te ria l). T he p ap e rs  p u b lish ed  a t  th e  b e ­
g in n in g  o f th is  c e n tu ry  u su a lly  co n ta in  only  
scan ty  in fo rm a tio n  on th e  sed im en t com po­
sition . S. K r u k o w s k i  (1921, 1924, 1939— 
1948) in tro d u ced  a n ew  m eth o d  to  ex cav a tin g  
w o rk s b ased  on  in v es tig a tio n s  of sed im en t 
changes in  lo n g itu d in a l as w ell as in  t r a n s ­
v e rse  sec tions a n d  on  co llec tion  of a rc h a ­
eological an d  p a leon to log ica l d a ta  of in d i­
v id u a l beds. T h is  m e th o d  w as th e  v e ry  b e ­
g in n in g  of p rec ise  s tra tig ra p h ie  in v es tig a tio n s  
co n tin u ed  a f te r  th e  W orld  W ar II ( S a w i c -  
k  i, 1953) a n d  la te r  ex p an d ed  by  a su m m ary  
of sed im en to log ic  o b se rv a tio n s (C hm ielew ­
ski, 1958b).

Elaboration of a m ethod for studies of cave  
sedim ents

T he la b o ra to ry  an a ly ses of g ran u lo m e tric  
a n d  chem ica l com position  of cave sed im en ts 
(begun  in  th e  S u d e tic  caves — R o d e ,  1928; 
U t e s c h e r ,  1939), h av e  b een  in tro d u ced  
on a la rg e  scale  d u rin g  in v es tig a tio n s  of 
caves of th e  C racow —W ieluń  U p lan d  in  th e  
s ix tie s  w h en  a p e rio d  of com p lex  s tu d ies  
w as s ta r te d .

T he  la b o ra to ry  an a ly ses  of cave sed i­
m en ts  a re  to  e s tab lish  th e  ch an g eab ility  of 
th e ir  litho log ie  fe a tu re s  an d , w ith  d e ta iled  
o b se rv a tio n s  of changes in  th e  sections, 
c re a te  (the b asis  fo r a  rec o n s tru c tio n  of th e  
se d im e n ta ry  en v iro n m en t.

T he  m eth o d s of la b o ra to ry  an a ly ses  w ere  
p roposed  by  T. M adeyska  basing  h e r  in ­
v es tig a tio n s  on m e th o d s  ap p lied  in  F ran ce , 
G e rm an y  an d  S w itze r lan d  an d  a lso  on h e r  
ow n experience . T hey  fo rm  a se ries  of sim ple 
ph y sica l an d  chem ica l ana ly ses, ap p lied  d u ­
r in g  in v es tig a tio n s  of sev e ra l s ite s  ( M a d e y -  
s k  a -N  i k  1 e w  s k  a, 1969a, 1971; M a d e y ­
s k a ,  in : S tudies..., 1972; in  press).

T h e  an a ly ses  in c lu d e  a  d e te rm in a tio n  
of a g ra in  size com position  — of an  a u to ­
ch tonous (rubble) fra c tio n  as w ell as of an  
a llo ch th o n o u s f ra c tio n  (loam , sand , silt). A n 
e s tim a tio n  of a h u m u s co n ten t i.e. of o rg a ­
n ic  m a tte r , seem s to  be  v a lu a b le  fo r a  d es­
c rip tio n  of th e  ev o lu tio n  of v eg e ta tio n  on 
th e  su rface  or fo r d efin ing  th e  se ttle m e n t 
ph ases (Fig. 6).



Fig. 6. D iag ram  sho w in g  re su lts  of th e  ana ly ses of th e  sed im en ts from  th e  T u n e l W ielk i C ave:
I—IV : g r a in - s iz e  c o m p o s i t io n : I  — l im e s to n e  r u b b le :  a — > 4 0  m m , b  — 20—40 m m , c — 2—20 m m ; I I  — f r a c t io n  0,5—2,0  m m , I I I  — f r a c t io n  
0,5— 0,005 m m , IV  — f r a c t io n  <  0,005 m m  in  d ia m e te r ,  V — p ro p o r t io n  o f a  c la y  f r a c t io n  a  — <  0,005 m m  to  a  s i l ty  f r a c t io n  b  — 0,005— 0,5 m m , 
V I — r u b b le  ro u n d n e s s  o f  a  f r a c t io n  >  10 m m  in  d ia m e te r :  a  — a n g u la r  p ie c e s , b — s u b a n g u la r ,  c — s u b ro u n d e d ,  d — ro u n d e d ,  V II — p ieces  
w ith  c o r ro s iv e  h o llo w s , V II I  — p o r o s i ty  o f a  s u r fa c e  o f l im e s to n e  p ie c e s , IX  — h u m u s  c o n te n t



T he m ost in te re s tin g  re su lts  a re  o b ta ined  
by  a n  an a ly s is  of th e  m orpho logy  of a l i ­
m es to n e  ru b b le . A  ro u n d n ess  deg ree  is d e ­
fin ed  b y  th e  p e rcen tag e  co n tr ib u tio n  of 
ro u n d ed , s lig h tly  ro u n d ed  a n d  sh a rp -ed g ed  
pieces; i t  p roves th e  deg ree  of w e a th e rin g  
of th e  ru b b le  caused  by  h u m id ity  an d  te m ­
p e ra tu re  increase . S om etim es th is  v a lu e  is 
c ited  as ro u n d n ess  coeffic ien t based  on th e  
ca lc u la tio n  of d e ta iled  d a ta  —• as  a sing le  
nu m b er. I f  th e re  a re  on ly  sh a rp -ed g ed  p ie ­
ces in  a  la y e r th e n  th e  coeffic ien t eq u a ls  
0 a n d  in c reases w ith  th e  in c rease  in  q u a n ­
t i ty  of ro u n d ed  p ieces. So, i t  w ell po in ts  
ou t th e  lay e rs  w ith  sh a rp -ed g ed , cryoc lastic  
ru b b le , ty p ica l of th e  co ldest c lim atic  co n d i­
tions. As te m p e ra tu re  an d  h u m id ity  in c rease  
th e n  th e  q u a n ti ty  of ro u n d ed  p ieces an d  
deg ree  of th e ir  ro u n d n ess  in c rease , w h ich  is 
w e ll p ro v ed  by  th e  in c rea se  of th e  coeffi­
c ien t. T he  p ieces w ith  p it te d  co rro siv e  h o l­
low s a re  d is tin g u ish ed  sep a ra te ly , fo r th e ir  
q u a n ti ty  suggests th e  in te n s ity  of chem ical 
w e a th e rin g  in  connec tion  w ith  considerab le  
agg ressiveness of w a te r ; in  th e  cond ition  of 
h igh  h u m id ity  of th e  sed im en ts  th e  d ilu ted  
m a tte r  can  be  ta k e n  aw ay . T h is is also  pos­
sib le  in  cool c lim atic  cond itions. S om etim es 
fra g m e n ts  hav in g  v a rio u s  p re se rv a tio n  s ta te s  
of th e  su rface  a re  d is tin g u ish ed  as w ell 
as ones w h ich  h av e  c racked  w ith in  th e  
sed im en t.

T he  p o ro s ity  of th e  su rface  of lim estone  
p a rtic le s  is s till a n o th e r  e ffec t of ch em i­
cal w e a th e rin g  connected  w ith  w a rm  c li­
m atic  cond itions a n d  p ro b ab ly  w ith  a  low er 
sed im en t m o istu re , th a n  in  th e  case of 
p it te d  w ea th e rin g . P o ro s ity  is in d ire c tly  d e ­
fined  by  a w e ig h t e s tim a tio n  of th e  w a te r  
ab so rb ed  by th e  rock  frag m en ts  im m ersed  
in  it, com pared  to  th e  sam p le  w eigh t.

T he above m ethod  w as u sed  d u rin g  in ­
vestig a tio n s of 12 sites. F ig u re  6 is an  e x a m ­
p le  of co n fro n ta tio n  of a n a ly tic  resu lts .

A ge differentiation  of caves and their 
earliest sedim ents

T he d e te rm in a tio n  of th e  o rig in  of the  
e a r lie s t cave sed im en ts  has b een  a side 
p ro b lem  d u rin g  in v es tig a tio n s. T hese sed i­
m en ts  fill th e  bo tto m  ch an n e ls  an d  o th e r 
dep ressions in  w alls  a n d  bo tto m s of caves. 
S tud ies  of th e ir  d if fe re n tia tio n  (dependen t

on th e ir  p osition  above th e  v a lley  bo ttom s 
a n d  th e i r  re la tio n  to  rock  te r ra c e s , fo r 
ex am p le  a t  S ąsp o w sk a  V alley) re su lte d  in  
conclusions on th e  age  of ev e ry  rock  level 
a n d  th e  caves connec ted  w ith  them . I t  has 
a lso  b een  fo u n d  th a t  a lm o st th e  w ho le  
sy s tem  of te r ra c e s  of th e  S ąspow ska  V alley  
has b een  fo rm ed  d u rin g  Q u a te rn a ry  (M a- 
d e y  s k  a, 1977).

Datings of fossil bones by 
the fluorine-chlorine-apatite  
and collagen method

Bones from  th e  N ie toperzow a an d  K o­
z ia rn ia  C aves, co llec ted  d u rin g  ex cav a tio n s, 
h av e  been  th e  b asis  fo r th e  d a tin g  m ethod  
e la b o ra te d  by  T. W ysoczańsk i-M inkow iez. 
T he m eth o d  is b ased  on a  p ro p o r tio n  of col­
lag en  to  m in e ra l m a tte r , a n d  a lso  of f lu o rin e  
an d  ch lo rin e  to  pho sp h o ru s. A n in d ex  of 
co llagen  losses in d ica te s  c lim atic  changes. 
T he  flu o rin e -c h lo r in e -a p a tite  in d ex  of 
T. W y s o c z a ń s k i - M i n k o w i e z  (1969) 
en ab le s  to  d a te  th e  bones an d , in d irec tly , 
th e  sed im en ts  as w ell.

Reconstruction of changes 
in the natural environm ent —  
a recapitulation of detailed  
investigations of cave and rock- 
-shelter sedim ents

R ich  geological, p a leo n to lo g ica l an d  a r ­
chaeo log ica l d a ta  on  th e  sed im en ts  of caves 
a n d  ro c k -sh e lte rs  h av e  b een  co llected  and  
an a ly zed  to  re c o n s tru c t th e  n a tu ra l  en v iro n ­
m e n t an d  its  changes d u rin g  th e  L a te  P le is to ­
cene. T hese  d a ta , su p p lem en ted  w ith  sed i- 
m en to log ic  a n d  palaeopedo log ic  inv es tig a tio n s 
of open  sites, h ave  b een  th e  su b jec t of 
a m o n o g rap h  on th e  n a tu ra l  e n v iro n m en t 
d u rin g  M iddle an d  U p p er P a laeo lith ic  in  
th e  P o lish  te r r i to ry  (M a d e y s k  a, 1981).

T he m ost v a lu a b le  d a ta  com e from  th e  
sites th a t  h av e  b een  s tu d ied  over th e  la s t 
tw e n ty  y ears , m a in ly  w ith  th e  a u th o r ’s help . 
She used  p u b lish ed  in fo rm a tio n s  as w ell 
as  th a t  in  p re ss  b u t p re se n te d  to  th e  a u th o r  
in  m a n u sc rip t form .



T he m ost s ig n ifican t sites a re : th e  N ie­
to p e rzo w a  C ave ( C h m i e l e w s k i  e t al., 
1961; C h m i e l e w s k i ,  1958a, 1961; B o ­
c h e ń s k i ,  1974; K. K o w a l s k i ,  1961, 
1964; M a d e y s k  a-N  i k  1 e w  s k  a, 1969a; 
R ó ż y c k i ,  1972), th e  K o z ia rn ia  C ave 
C h m i e l e w s k i ,  M a d e y s k a ,  1961; 
C h m i e l e w s k i  e t al., 1967; B o c h e ń ­
s k i ,  1974a); th e  T u n e l W ielk i C ave, th e  
S h e lte r  above th e  N iedostępna  C ave, th e  
S ąsp o w sk a  Z achodn ia  C ave, th e  B ram k a  
S h e lte r  ( S t w o r z e w i c z ,  1973; B o c h e ń ­
s k i ,  1974a, in  p ress; M a d e y s k  a, in  p ress; 
N a d a c h o w s k i ,  in  p ress); th e  W ylo tne  
S h e lte r  ( C h m i e l e w s k i ,  1969a, 1970, 1975; 
M  a d e y s k  a -N  i k  1 e w  s k  a, 1969a, b, 1970); 
th e  C iem na C ave ( K r u k o w s k i ,  1939— 
1948; S. K o w a l s k i ,  1967a; 1971); th e  M a­
m u to w a  C ave (S. K o w a l s k i ,  1967b, 1969; 
B o c h e ń s k i ,  1974a; N a d a c h o w s k i ,  
1976); th e  R aj C ave (S tudies..., 1972; B o- 
c h e ń s k i ,  1974a); th e  Ż y tn ia  S k a ła  sh e l­
te r s  (K. K o w a l s k i  e t al., 1967; B o c h e ń ­
s k i ,  1974a).

T he  o th e r  g ro u p  inc ludes caves a n d  sh e l­
te r s  of less d if fe re n tia te d  sed im en t sequences 
or th o se  w h ich  w e re  in v es tig a ted  a longer 
tim e  ago, w ith  th e  use  of less p rec ise  m e t­
hods: th e  sh e lte r  in  P u ch acza  S k a ła  (K. K o ­
w a l s k i  e t al., 1965); th e  M aszycka C ave 
(L. K o z ł o w s k i ,  1922; J. K. K o z ł o w ­
s k i ,  1962, 1963; S. K. K o z ł o w s k i ,  1969); 
th e  C ave in  S k a ła  O k ien n ik  ( D e m e t r y -  
k i e w i c z ,  K u ź n i a r ,  1914); th e  S h e lte r  
in  D ziadow a S k a ła  ( C h m i e l e w s k i ,  1958b; 
D y 1 i k  e t al., 1954); th e  J a s n a  C ave, th e  
Z aciszna  C ave a n d  th e  S h e lte r  by  O kno

Fig . 7. E x am p les  o f sim p lified  lis ts  o f r e ­
su lts  of litho log ie  an a ly se s  fro m  th e  R aj 
C ave (A), th e  T u n e l W ielki C ave (B) an d  
th e  B ram k a  S h e lte r  (C):
1 — l im e s to n e  r u b b le  w i th  a  d ia m e te r  o f  p ie c e s  
o v e r  40 m m , 2 — r u b b le  20—40 m m  in  d ia m e te r ,  
3 — r o u n d n e s s  c o e f f ic ie n t ,  4 — n u m b e r  o f p ie c e s  
w i th  c o r ro s iv e  h o llo w s  c a lc u la te d  f o r  th e  f r a c t io n  
o v e r  20 m m  in  d ia m e te r ,  5 — p o r o s i ty  o f a  s u r ­
fa c e  o f l im e s to n e  piece® o f th e  f r a c t io n  10—20 m m , 
6 — h u m u s  c o n te n t  in  a  f r a c t io n  <  1 m m , 7 — 
c o n te n ts  o f f e r r u g in o u s - p h o s p h a te  a g g re g a te s  in  
a  s i l ty  f r a c t io n ;  M  — h o r iz o n  w i th  M es o li th ic  

r e m a in s ,  N  — N e o li th ic  c u l tu r a l  la y e r ,  M P  — 
M ic o q u e -P ro n d n ik ia n  c u l tu r a l  la y e r ,  S W  — h o r i ­
zo n s  w i th  s o u th - e a s t - C h a r e n t ia n  a s s e m b la g e s

( S a w i c k i ,  1953); th e  caves a t  Z lo ty  P o to k  
( K r u k o w s k i ,  1921) th e  S h e lte r  a t  P od le - 
sice ( C h m i e l e w s k a ,  P i e r z c h a ł k o ,  
1956; K r  y s i a  k, 1956; Z a b ł o c k i ,  1956) 
an d  th e  Z am kow a D olna C ave ( K o p a c z ,  
1975; K o p a c z ,  S k a l s k i ,  1971).

In  th e  m en tio n ed  m o n o g rap h  ( M a d e y ­
s k a ,  1981) th e  m ost s ig n ific an t re s u lts  of 
an a ly se s  a re  co n fro n ted  in  a  u n ifo rm  w ay  
to  il lu s tra te  changes in  litho log ie  fe a tu re s  
fo r p a leo c lim a tic  in te rp re ta tio n  (an  e x a m p le  
in  Fig. 7).
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A fossil fa u n a  of m am m als is com piled  
fo r a n  ecological in te rp re ta tio n  of th e  a s ­
sem blages of p a r t ic u la r  layers . F o r th is  p u r ­
pose se ts of species w h ich  a re  ty p ica l for 
th e ir  s im ila r ecological needs w ere  d is tin g u i­
shed. B asing  on in fo rm a tio n  in  th e  li te ra tu re  
(K. K o w a l s k i ,  1961, 1966, in : S tudies..., 
1972, 1976; N a d a c h o w s k i ,  1976) th e  fo l­
low ing  ecological g roups of species w ere  
d is tin g u ish ed :

T u n d ra  species:

R o d en tia : D icro s to n yx  to rą u a tu s, L em m u s
le m m u s, M icro tus gregalis, M icro tus n iva lis . 
L ag o m o rp h a : L ep u s  tim id u s  
P robosc idea : M a m m u th u s  p rim ig en iu s  
P e risso d ac ty la : C oelodonta  a n tiq u ita tis  
A rtio d ac ty la : O vibos m o scha tu s , R ang ifer
ta randus
C arn iv o ra : A lo p e x  lagopus

Steppe  an d  s te p p e - tu n d ra  species:

R o d en tia : C ite llus supercilio sus, C. c ite llo - 
id e s , C ite llu s  ex. gr. m ajor, C rice tu lu s m i-  
gra torius, C rice tus crice tus, L agurus lagurus  
L ag o m o rp h a : O chotona pusilla  
P e risso d ac ty la : E quus caballus  
A rtio d ac ty la : B ison  priscus

F o re s t species:

R o d en tia : A p o d em u s flav ico llis , A p o d em u s  
s ilva ticu s, C astor fib er, C le th r io n o m ys glare- 
olus. E lio m ys quercinus, G lis glis, M uscardi-  
n u s  ave llanariu s, S c iu ru s  vu lgaris, S ic ista  
betu lina .
In sec tiv o ra : C rocidura  sp., T alpa  europea  
C h iro p te ra : M yo tis  bechste in i, P ip is tre llu s
p ip is tre llu s
A rtio d ac ty la : A lces alces, Bos p r im igen iu s, 
C apreolus capreolus, C ervus elaphus, Sus  
scrofa.
C arn iv o ra : F elis s ilves tr is , G ulo gulo, L y n x  
ly n x , M ertes m ertes , M eles m e les , U rsus  
arctos

E u ry top ic  species:

R o d en tia : A rvico la  terrestr is , M icrom ys m i-  
n u tu s , M icro tus agrestis , M icro tu s arva lis, 
M icro tus oeconom us, P ity m y s  su b terra n eu s  
In sec tiv o ra : N eo m ys fod iens, S o re x  araneus, 
S o re x  m in u tu s
C h iro p te ra : B arbaste lla  barbaste llu s, E p te-

sicus n ilsson i, M yo tis  b rand ti, M yo tis  dasyc- 
nem e, M yo tis  daub en to n i, M yo tis  em arg ina tu s, 
M yo tis  m yo tis , M yo tis  m ys ta c in u s , M yo tis  
n e tte rer i, P leco tu s a u ritu s  
L ag o m o rp h a : L ep u s europeus, O rysto lagus  
cu n icu lu s
C arn iv o ra : C anis lupus , C rocuta  spelaea,
M uste la  erm inea , M uste la  n iva lis , M ustela  
pu to r iu s, P an thera  spelaea, U rsus spelaeus, 
V u lp es vu lp es

Som e rem a in s  described  w ith  p rec is ion  
to  a genus level as C erv id ae  or B ovidae 
a re  inc luded  in to  th e  eu ry to p ic  g ro u p  since 
th e y  co n ta in  species th a t  liv e  in  v a rio u s  e n ­
v iro n m en ts .

In d e p e n d e n tly  from  th e  above subd iv ision  
a  g ro u p  of m am m als connec ted  w ith  a n  
aq u a tic  en v iro n m e n t w as d is tin g u ish ed : A r v i­
cola te rres tr is , M icro tus oeconom us, N eo m ys  
fod iens, M yo tis  d asycnem e, M yo tis  d a u b en ­
ton i, C astor fiber.

W ith in  th e  H olocene lay e rs  th e  dom estic  
m am m als h av e  b een  also  n o ted  as: Bos 
taurus, C apra  sp., O vis  sp., S u s scrofa  do- 
m estica , F elis catus.

R esu lts  of th e  écologie a n a ly s is  of f a ­
u n a  a re  p re se n te d  in  d iag ram s th a t  show  
th e  c o n ten ts  of m am m al assem blages of every  
lay e r, in  a su b d iv is io n  in to  th e  m en tio n ed  
g roups of d if fe re n t écologie dem an d s (Fig. 8). 
T he f i rs t p a r t  of a  d iag ram  show s th e  sp e ­
cies com position  changes w h e re a s  th e  se ­
cond one —  th e  changes in  a  n u m b e r of 
ro d e n t in d iv id u a ls  co n ten t a g a in s t th e  sam e 
su b d iv is io n  in to  g roups. In  se p a ra te  co lum ns 
th e re  a re  th e  specim ens connec ted  w ith  
a w a te r  en v iro n m en t.

A  sp ec ific a tio n  p re se n te d  a t  Fig. 9 r e ­
c a p itu la te s  th e  d e ta iled  d a ta  an d  is based  
on a c o rre la tio n  of sec tions of v a rio u s  sites 
localized  in  th e  so u th e rn  p a r t  of th e  C ra ­
cow —W ieluń  U pland . I t  il lu s tra te s  th e  tre n d s  
of changes of fa u n a  assem b lages, a  w e a th e ­
rin g  deg ree  of a  lim esto n e  ru b b le  a n d  o ccu r­
ren ce  of a rchaeo log ic  ho rizons a g a in s t a b ack ­
g ro u n d  of V is tu lian  s tra tig ra p h ie  u n its .

As m en tio n ed  befo re  th e  cave sed im en ts  
of th e  C racow —W ieluń  U p land  com e from  
a  period  s ta r tin g  fro m  th e  L a s t In te rg la c ia l 
u n ti l  H olocene so, th e y  com prise  th e  w hole 
la s t cold perio d  (V istu lian).

In  th e  p o st-E em ian  p a r ts  of th e  s e q u , 
ences th e re  a re  tw o  d is tin c t horizons, typi*
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Fig. 9. S chem atic  s tra tig ra p h ie  sp ec ific a tio n  of d a ta  of sed im en ts  from  v a rio u s  caves an d  
sh e lte rs  of th e  so u th e rn  p a r t  of th e  C racow — W ieluń  U p land :
I — l i s t  o f m a m m a ls  c o m p ile d  a c c o rd in g  th e  g ro u p s  o f v a r io u s  é co lo g ie  d e m a n d s :  a  — tu n d r a ,  b  — 
s te p p e  a n d  s te p p e - tu n d r a ,  c  — e u ry to p ic ,  d — f o r e s t ,  e  — d o m e s t ic  m a m m a ls ;  IA, —( l i s t  o f  a  n u m b e r  
o f  m a m m a l s p e c ie s , IB  — l is t  o f  a  n u m b e r  o f r o d e n t  s p e c im e n s ;  I I  — p re s e n c e  o f c o n ife ro u s  a n d  d e c i­
d u o u s  t r e e s  fo u n d  on  th e  g ro u n d  o f  a  c h a r c o a l  a n a ly s is ;  I I I  — ro u n d n e s s  c o e f f ic ie n t  o f  a  l im e s to n e  
r u b b le ;  IV  — p re s e n c e  o f a r c h a e o lo g ic  m a te r ia l  in  p a r t i c u l a r  lo c a l i t ie s :  N  — N ie to p e rz o w a  C av e , K  — 
K o z ia rn ia  C av e , C — C ie m n a  C av e , M t — M a m u to w a  C av e , W  — W y lo tn e  S h e l te r ,  T W  — T u n e l  W ie lk i 
C av e , B — B r a m k a  S h e l te r ,  M  — M asz y ck a  C av e , P  — S h e l te r  in  P u c h a c z a  S k a ła ,  O — o th e r  s h e l­
t e r s  o f th e  P o l is h  J u r a ,  R  — R a j C av e ; A rc h a e o lo g ic  c u l tu re s :  1 — 1 ,e va  1 lo is -M o n s te r ia n . 2 — M ico q u e -  
- P r o d n ik ia n ,  3 — o th e r  M id d le  P a la e o l i th ic  a s s e m b la g e s ,  4 — J e r z m a n o w ic ia n ,  5 — E a s t -C h a re n t ia n ,  
6 — E a s t  G r a v e t t i a n  a s s e m b la g e , 7 — o th e r  U p p e r  P a la e o l i th ic  a s s e m b la g e s ,  8 — E p ip a la e o l i th ic ,  9 — 
M a g d a le n ia n  C u ltu re ,  10 — M es o li th ic  a s s e m b la g e , 11 — N e o li th ic  a s s e m b la g e s

cal fo r effec ts of in ten s iv e  ph y sica l w e a th e ­
r in g  c h a ra c te r is tic  fo r ex tre m e ly  cold c li­
m a tic  cond itions a n d  co n ta in in g  n u m ero u s 
re m a in s  of th e  A rctic  an im als . A sign ificance  
of th ese  ho rizons fo r a s tra tig ra p h y  of P a ­
laeo lith ic  c u ltu re s  an d  a p ro b lem  of c o rre s ­

po n d in g  p h ases of th e  A rc tic  c lim a te  in  
ev o lu tio n  of th e  c u ltu re s  w e re  p re sen ted  
by  W. C h m i e l e w s k i  (1969b). H e p roved  
a n  absence  of tra c e s  of m an  o ccupa tion  
in  b o th  th ese  p e rio d s b u t th e i r  in itia l o r 
f in a l phases, d u rin g  e x tre m e ly  sev e re  c li­

<■----------------------------------------------------------------------------------------------------------------------
Fig. 8. C om position  of a n im a l re m a in s  in  sed im en ts  of th e  R a j C ave  (A), th e  T une l 

W ie lk i C ave (B) a n d  th e  B ra m k a  S h e lte r  (C), d iv id ed  in to  g ro u p s of d if fe re n t écologie 
dem an d s:
I  — s p e c if ic  c o m p o s i t io n  o f m a m m a lia n  f a u n a ,  I I  — c o m p o s i t io n  o f  r o d e n t  fa u n a  a c c o rd in g  to  n u m ­
b e r  o f in d iv id u a ls ;  T  — t u n d r a ,  S  — s te p p e  a n d  s t e p p e - tu n d r a ,  E  — e u ry to p ic ,  L  — fo r e s t ,  D — d o ­
m e s t ic ,  W  — w a te r  s p e c ie s . T h e  n u m b e r s  a t  le f t  s id e  d e s ig n a te  th e  s u c c e s s iv e  la y e r s ,  t h e  n u m b e r s  a t  
r ig h t  s id e  — a  n u m b e r  o f  r o d e n t  s p e c im e n s  in  th e  la y e r



m atic  cond itions in  o u r te r r i to ry  th e  h u m an  
g ro u p s d isp laced  to  th e  so u th  fro m  P o land .

T he  cave sed im en ts  co rre sp o n d in g  w ith  
th e se  tw o  A rc tic  p h ases  (i.e. w ith  L o w er an d  
U p p er P len ig lac ia l) a re  com posed g en e ra lly  
of sh a rp -ed g ed , n o n -w e a th e re d  lim estone  
ru b b le  connec ted  w ith  a  p a le  yellow  loess, 
c o n ta in in g  a s lig h t a d m ix tu re  of hum us 
m a tte r . In  deep er p a r ts  of la rg e  caves these  
lay e rs  a re  r a th e r  th in  b u t th e i r  th ick n ess  
in c rea se s  to w a rd s  th e  cave en tran ce . In  
sm a ll sh e lte rs  th e re  is u su a lly  a sing le  lay e r 
of th is  type. I t  is a n  e ffec t of d e s tru c tiv e  
p rocesses, re su ltin g  in  th e  rem o v a l of som e 
sed im en ts  fro m  th e  v ic in ity  of cave e n tr a n ­
ces o r even , from  th e  w ho le  sh e lte rs . T he 
m a in  in te n s if ic a tio n  of th ese  processes o ccu r­
red  in  th e  p h ase  b e tw een  b o th  A rc tic  phases.

T he  m ost ty p ica l ro d e n t species found  
w ith in  th e  lay e rs  co rresp o n d in g  w ith  th e  
A rc tic  p h ases a re : D icro s to n yx  to rq u a tu s, 
h e m m u s  le m m u s, M icro tus gregalis. W ith in  
th e  sed im en ts  of th e  R a j C ave, th e  H oly 
C ross M ts., L ep u s  tim id u s , A lo p e x  lagopus, 
C oelodonta  a n tiq u ita tis , R a n g ife r  ta ra n d u s  
a n d  O vibos m o sch a tu s  h ave  b een  also  n o ­
ted , acco m p an ied  b y  th e  species ty p ica l for 
a P le is to cen e  s te p p e - tu n d ra : L a g u ru s la-
gurus, O chotona pusilla , C ite llu s  an d  E quus  
caballus. A fo re s t e lem en t is re p re se n te d  
d u rin g  b o th  th e se  p h ases  a lm o st ex c lu s iv e ly  
by  C le th r io n o m ys g lareo lus  — n ow  i t  is 
a n  ex c lu s iv e ly  fo re s t species b u t d u rin g  P le i­
stocene  it  h ad  a w id e r  e n v iro n m e n ta l n itch  
( N a d a c h o w s k i ,  1976).

A m ong th e  b ird s  of L ow er P len ig lac ie l 
L agopus lagopus  a n d  Lagopus m u tu s  g re ­
a tly  p red o m in a ted  o ver th e  o th e r species; 
L a ru ru s  te tr ix  a n d  Falco co lu m b a riu s  w ere  
a lso  n u m ero u s. A m ong th e  b ird s  n es tin g  
in  tu n d ra  Squa taro la  squa taro la , C alidris  
tes tacea , N yc tea  scandiaca  o ccu rred  w h ereas  
am o n g  th e  w a te r-m a rs h y  ones — C apella  
m edia . In  U p p er P len ig lac ia l th e re  w ere : 
Sq u a ta ro la  squa taro la , L y ru ru s  te tr ix  an d  
N u m e n iu s  phaeopus  —  n ested  by  th e  tu n d ra  
lak es , am ong  th e  aq u a tic  species: P orzana  
porzana  an d  A sio  fla m m eu s.

T h e  c u ltu re s  od M idd le  P a laeo lith ic  h ave  
deve loped  in  th e  P o lish  te r r i to ry  since th e  
E em ian  In te rg la c ia l, th ro u g h  E a rly  V is tu lian  
u n til th e  beg in n in g  of L o w er P len ig lac ia l. 
A ccord ing  to  th e  c u ltu ra l su b d iv is io n  of

W. C h m i e l e w s k i  (1975) th e  L ev a llo is- 
-M o u s te r ian  C u ltu re  is th e  e a r lie s t one of th e  
M idd le  P a laeo lith ic ; its  tra c e s  h av e  b een  n o ­
te d  in  th e  N ie toperzow a C ave. D u rin g  E arly  
V is tu lian  th e  M ico q u o -P ro n d n ik ian  C u ltu re  
has a p p e a re d  an d  la s ted  u n ti l  th e  P len ig lac ia l 
cooling  ( M a d e y s k a - N i k l e w s k a ,  1969b). 
T he E ast C h a re n tia n  C u ltu re  w as  n o ted  on ly  
in  th e  R aj C ave w h e re  it  w as d a te d  fo r th e  
la te r  p h ase  of E a rly  V istu lian .

T he sed im en ts  co rre sp o n d in g  w ith  th e  
E em ian  In te rg la c ia l co m p rise  th e  w e a th e rin g  
loam s, p re se rv e d  in  la rg e  caves. T hey  a re  
b row n , re d -b ro w n  or g ray ish , in  p laces t in te d  
w ith  c u ltu ra l rem a in s . T hey  co n ta in  a  sm all 
a m o u n t of a s tro n g ly  w e a th e re d  lim esto n e  
ru b b le  an d  pieces of ca lc ite  s in te rs ; in  th e  
N ie toperzow a C ave a lso  a s ta la c tite  co lum n  
w as found  in  th is  horizon. W ith in  a  loam  
of in te rg lac ia l lay e rs  co n sid e rab le  q u a n tity  
of h u m u s w as  found . A ll th e se  fe a tu re s  
suggest w a rm  an d  h u m id  cond itions , fa v o u ­
ra b le  fo r a chem ica l w e a th e rin g , d ev e ­
lo p m en t of v e g e ta tio n  a t  th e  su rface  an d  
also , fo r soil fo rm atio n .

T he sed im en ts  of E a rly  V is tu lian  a re  
c h a rac te riz ed  by less in te n s iv e  ch em ica l 
w e a th e rin g  in  co m p ariso n  to  th e  in te rg la c ia l 
ones; a t  th e  sam e tim e  se v e ra l f lu c tu a tio n s  
of a sm a lle r  o rd e r  c an  be n o ted  in  th e  
sections. T he sed im en ts  of th a t  age  com pose 
of lig h t-b ro w n  or b ro w n  loam s w ith  a  co n ­
s id e rab ly  b u t g re a tly  v a r ia b le  h u m u s  con ­
te n t, w ith  a  less ch em ica lly  w e a th e re d  lim e ­
stone  ru b b le  th a n  th e  ru b b le  of in te rg la c ia l 
layers. T he ro u n d n ess  coeffic ien t of th e  
ru b b le  is h igh  an d  show s tw o  or th re e  
flu c tu a tio n s  w ith in  th e  w ho le  series. O n th e  
b asis  of th e  ab o v e  m en tio n ed  fe a tu re s  one 
sh o u ld  accep t th a t  d u rin g  th e  w a rm  ph ases 
of E a rly  V is tu lian  th e  te m p e ra tu re  w as h igh  
b u t lo w er th a n  d u rin g  th e  in te rg la c ia l a n d  
h u m id ity  w as high.

A m ong th e  m am m als of th e  in te rg la c ia l 
la y e rs  th e re  a re  ab o u t 30% of fo re s t species 
(am ong o th e rs : Talpa  europea , A p o d em u s
silva ticu s)  b u t th e  s tep p e  ones (O chotona  
pusilla , C rice tus crice tus, E quus caballus).

A lm ost a ll E a rly  V is tu lian  la y e rs  co n ­
ta in  a fossil fa u n a  of a ll th e  five  écologie 
g roups b u t th e ir  q u a n ti ta t iv e  d if fe re n tia tio n  
is m ore  d is tin c t in  th e  case of ro d e n t ‘in d i­
v id u a ls  th a n  in  th e  case  of a ll m am m al



species. A tu n d ra  e lem en t ap p e a rs  a t  th e  
beg inn ing  of th e  E a rly  V istu lian . A n a p p e a ­
ra n c e  of M icro tus gregalis  a n d  L ep u s  tim id u s  
is fo llow ed by  D icro s to n yx  to rq u a tu s  and  
L em m as lem m u s. F o re s t e lem en t is p o o re r 
and  less n u m ero u s  th a n  in  th e  in te rg lac ia l 
layers . A t m an y  sites  a n u m b e r of species 
connected  w ith  w a te r  en v iro n m e n t in c re ­
ases a t  th e  end  of th e  E a rly  V is tu lian  w h a t 
suggests p ro b ab ly  a m ore  hum id  clim ate .

A m ong th e  b ird s Z. B o c h e ń s k i  (1974) 
found  A eg itha lo s cauda tus  an d  R eg u lu s re- 
gu lus  w ith in  th e  in te rg la c ia l lay e rs  w h ereas  
w ith in  th e  E a rly  V is tu lian  lay e rs  Lagopus  
lagopus  an d  L agopus m u tu s  as w ell as L y -  
ru ru s te tr ix  p red o m in a ted . In  th e  sed im en ts  
of th e  R aj C ave th e re  w ere  a lso  fo res t 
a n d  w a te r-m a rs h y  species.

O n th e  g ro u n d  of charcoa ls  a  p resence  
of F ra x in u s  w as n o ted  d u rin g  th e  in te r ­
g lac ia l an d  on ly  of C on ife rae  (P inus silve -  
stris , L d r ix  v e l P icea ) d u rin g  th e  E arly  
V istu lian .

T he E a rly  V is tu lian  is to  be d escribed  
th e n  as th e  period  w ith  a g re a t v a r ie ty  of 
v eg e ta tio n  in  tim e  as w ell as in  th e  space. 
T he  c lim atic  f lu c tu a tio n s  re su lte d  in  c h a n ­
ges of th e  a rea s  occuppied  by  tu n d ra , 
s te p p e - tu n d ra , fo re s t- tu n d ra  a n d  fo res t (taiga 
o r b irc h -p in e  w oods) com m un ities . D uring  
w a rm e r  p eriods th e  fo rests  p ro b ab ly  occup­
p ied  a  la rg e  p a r t  of th e  a re a  b u t a  co n ti­
nuous s ta y  of tu n d ra  a n d  s tep p e  an im a ls  
p ro v es th a t  locally , e.g. in  v a lley s a t  foot 
of slopes exposed  to  th e  n o rth , p a tch e s  
of tu n d ra  v eg e ta tio n  h av e  b een  p rese rv ed  
w h e rea s  in  d ry  p laces — e.g. a t  va lley  edges 
— th e  p a tch e s  of a s tep p e  v eg e ta tio n . In  
tu rn , d u rin g  cold phases, th e  tre e  com m u­
n itie s  o ccu rred  in  re lic  h a b ita ts  fav o u rab le  
from  a m icroc lim atic  p o in t of v iew  — a t 
v a lley  slopes of so u th e rn  exposition , in  p la ­
ces p ro tec ted  from  th e  w ind.

T he U p p er P a laeo lith ic  c u ltu re s  d ev e ­
loped  in  o u r te r r i to ry  d u rin g  th e  in te rv a l 
b e tw een  th e  tw o  above m en tio n ed  a rc tic  
f lu c tu a tio n s  (L ow er a n d  U p p er P len ig lac ia l)
i.e. d u rin g  th e  In te rp le n ig lac ia l. T h is w a r ­
m ing , com prises sev e ra l c lim a to s tra tig ra p h ic  
u n its  of low er o rd er. T w o d is tin c t w arm  
flu c tu a tio n s , co rresp o n d in g  w ith  in te rs ta d ia ls  
d is tin g u ish ed  as D enekam p  an d  H engelo , a re  
se p e ra te d  by  a cooling tr e n d  (H a m  m e n

e t al., 1967). W. C h m i e l e w s k i  (1975) 
d is tin g u ish ed  in  th e  te r r i to ry  of P o lan d  th e  
fo llow ing  c u ltu ra l u n its  of th e  U p p er P a la e o ­
lith ic : Je rz m a n iw ic ia n  C u ltu re , S ze le tian  C u l­
tu re , A u rig n ac ian  a ssem b lages an d  F a s t G ra- 
v e tt ia n  assem blages. J.K . K o z ł o w s k i  a nd  
S. K.  K o z ł o w s k i  (1977) d is tin g u ish ed  se ­
v e ra l sm a lle r  u n its  based  on a typologie 
ana ly s is . T he s tra tig ra p h ie  d a ta  g en era lly  
p ro v e  th a t  th e  Je rzm an o w ic ian  an d  A u ri­
g n ac ia n  c u ltu re s  a re  fo llow ed  in  th e  so u t­
h e rn  P o lan d  by a d ev e lo p m en t of E ast G ra- 
v e tt ia n  a ssem b lages w h ich  la s ted  u n ti l  th e  
b eg in n in g  of th e  U p p er P len ig lac ia l.

T he sed im en t se rie s  deposited  d u rin g  
th e  In te rp le n ig la c ia l in  la rg e  caves a re  com ­
posed g en e ra lly  of sm oothed  lim esto n e  ru b ­
b le  an d  lig h t-b ro w n  or pa le  ye llow  s ilty  
loam , co n ta in in g  a con sid e rab ly  sm a lle r  (in 
com parison  w ith  th e  sed im en ts  of th e  E a rly  
V is tu lian  am o u n t of re s id u a l c lay  an d  o r ­
gan ic  m a tte r . A lim esto n e  ru b b le  is m uch  
less chem ically  w e a th e red ; it  is ex p ressed  
by a sm all p e ro s ity  a lth o u g h  a rou n d n ess 
coeffic ien t is h igh. T h is  se ries  a re  b es t d ev e ­
loped in  th e  N ie toperzow a C ave w h e re  it  is 
2 m  th ick . A d is tin c t f lu c tu a tio n  of th e  ro u n ­
dness coeffic ien t is n o ted  th e re  w h a t p roves 
to  be a  cool p h ase  th a t  se p a ra te s  th e  series 
in to  tw o  p a rts .

In  th e  ro c k -sh e lte rs  th e  d e s tru c tiv e  p ro ­
cesses th a t  de fo rm ed  th e  o rig in a l position  
of lay e rs , occu rred  d u rin g  th e  In te rp le n i­
g lacial. T h is w as caused  by  h u m id  c lim atic  
cond itions. A t th a t  tim e  th e  sed im en ts  h ave  
been  f re q u e n tly  rem o v ed  from  sh e lte rs  due to  
w ash in g  a n d  slope c reap  n e a r  th e  en tran ce .

A m ong th e  m am m al re m a in s  tu n d ra  
e lem en t is re p re se n te d  by  lem m ings, an d  
M icro tus gregalis  occurs in  th e  w ho le  se q u ­
ence. M icro tus n iva lis  an d  C oelodonta  an ti-  
q u ita tis  a re  n o ted  on ly  d u rin g  th e  above 
m en tio n ed  cold osc illa tion . A t th a t  tim e  also 
L ep u s  tim id u s , A lo p e x  lagopus a n d  R a n g ifer  
ta ra n d u s  a p p e a re d  a lso  a n d  la s te d  u n ti l  th e  
end  of th is  period .

A s tep p e  e lem en t is m a in ly  re p re se n te d  
by  L agurus lagurus, O chotona pusilla  and  
E quus cuballus. A  fo re s t e lem en t is v e ry  
poor. B esides C le th r io n o m ys g lareolus, com ­
m on  d u rin g  th e  w ho le  L a te  P le istocene , in  
th e  la te r  p a r t  of th e  In te rp le n ig la c ia l Sic ista  
b e tu lin a  a n d  G ulo gulo  occur, th e  species



ty p ic a l fo r con ife rous fo re s ts  a lth o u g h  th e  
la t te r  species is a lso  n o ted  in  th e  fo re s t-  
- tu n d ra  zone.

A n a q u a tic  e lem en t, re p re se n te d  m a in ly  
by  M icro tu s eoconom us  th a t  is u su a lly  m ore  
a b u n d a n t th a n  A rv ico la  te rres tr is , is no ted  
in  a ll in te rp le n ig la c ia l horizons b u t i t  is 
m o re  com m on in  its  lo w er a n d  u p p e r  p a rts .

A r ic h  b ird  co m m u n ity  of th e  M am u to ­
w a  C ave ( B o c h e ń s k i ,  1974) p ro v es s i­
m ila r  f lu c tu a tio n s  a n d  en ab le s  th e  a u th o r  to 
d ra w  a s im ila r  conclusion  on  th e  n a tu ra l  
e n v iro n m en t. Lagopus lagopus  a n d  L y ru ru s  
te t r ix  a re  m ost com m on w h e rea s  a cold- 
- r e s is ta n t L agopus m u tu s  a p p e a rs  d u rin g  
a  cold flu c tu a tio n . A  sing le  bone of A lauda  
a rven s is  has b een  also  found  a n d  w ith in  
th e  sed im en ts  co rre sp o n d in g  to  th e  la te r  
p a r t  of th is  p e riod  — tw o  w a te r-m a rs h y  
species: A nas crecca  an d  R allus aqua ticus.

A n ov erv iew  b ased  on a n im a l rem a in s , 
p re se n ts  of a  s te p p e - tu n d ra  w ith  p a tch e s  
o f con ife rous tre e s  (fo re s t-tu n d ra ). D uring  
th e  m id d le  in te rv a l th e  c lim a te  is coo ler and  
tu n d ra  p red o m in a te s . A n an a ly s is  of c h a r ­
coals p ro v ed  th e  p re sen ce  of P in u s silve -  
s tr is , P in u s  cem bra , L a r ix  vel Picea.

T h e  U p p er P a laeo lith ic  cu ltu re s , n o ted  in  
th e  P o lish  te r r i to ry  d u rin g  th e  L a te  G lacia l, 
a re  re p re se n te d  in  th e  caves b y  sm all a sse m ­
blages of th e  M ag d a len ian  C u ltu re  (an  a s ­
sem b lag e  b es t p re se rv e d  com es fro m  th e  
M aszycka C ave). H a b ita tio n a l re m a in s  of 
N eo lith ic  com m u n itie s  a re  q u ite  f re q u e n tly  
n o ted  in  th e  caves.

L a te  G lacia l sed im en ts  occur m a in ly  
in  sm a ll ro c k -sh e lte rs  an d  locally , close to  
th e  en tra n c e s  of la rg e r  caves. In s id e  th e  ca ­
ves, th e  c las tic  sed im en ts  of th e  L a te  G lac ia l 
a n d  H olocene a re  n o t m o re  th a n  sev e ra l 
c en tim e tre s  th ick . S uch  a  sm a ll th ick n ess  
of th e se  sed im en ts  in  an  e ffec t of th e  sh o r t 
d u ra tio n  of th is  p e rio d  in  com parison  w ith  
th e  p reced in g  ones a n d  of a  m ild  c lim a te  
of H o locene w h ich  h as n o t b een  fa v o u ra b le  
to  ph y sica l w ea th e rin g .

In s id e  th e  sh e lte rs , th e  sed im en ts  of th is  
age  a re  co n sid e rab ly  v a r ia b le  a n d  d epend  
on in d iv id u a l c h a ra c te r is tic s  of a s ite  such  
a s : e n tra n c e  exposition , slope s teepness o u t­
side  a n  en tra n c e , th ic k n e ss  of th e  ro ck  cap  
above a cave. T h ese  fe a tu re s  in f lu en ce  th e  
p h y sica l w e a th e rin g  of ro ck s a n d  a lso  a  q u ­

a n ti ty  o f w ash ed  (at th a t  tim e) fin e  sed i­
m en t, m a in ly  com posed  of red ep o s ite d  loess. 
In  re s u lt,  th e  ru b b le  se rie s  a re  dep o sited  
in s id e  th e  sh e lte rs ; th e  ru b b le  consis ts  
of v a rio u s  fra c tio n s , fro m  fin e -g ra in e d  ones 
up to  la rg e  b locks. A w ash ed  loess loca lly  
c rea te s  a s  m u ch  as a lm o st 100% of th e  
w ho le  sed im en t a n d  f re q u e n tly , i t  h a s  
s tre a k s  cau sed  by  w ash in g . T he  u p p e r  
p a r ts  of L a te  G lac ia l lay e rs , localized  a t  
sh e lte r  en tra n c e s , a re  u su a lly  tra n s fo rm e d  
by  H olocene soil p rocesses.

T he H olocene sed im en ts  possess a s im ila r­
ly  d if fe re n tia te d  g ra in -s iz e  com position  b u t 
u su a lly  co n ta in  m u ch  hu m u s , a n d  also  
locally  d is tin c t c u ltu ra l la y e rs  w ith  re m a in s  
of fire s  of N eo lith ic  com m un ities .

T he H olocene sed im en ts  a re  ty p ic a l fo r 
an  o ccu rren ce  of v a rio u s  k in d s  of speleo - 
them s. In  deep e r p a r ts  of caves th e  flow sto - 
ne  c ru s ts  cem en t th e  u p p e r  p a r t  of th e  se ­
quence , locally  w ith  cave  p e a rls  (R aj C ave, 
N ie toperzow a Cave), c re a tin g  th e  la y e rs  se ­
v e ra l c e n tim e tre s  th ick . S uch  a flo w sto n e  
h as cem en ted  in  th e  N ie to p e rzo w a  C ave 
c o rn  g ra in s  a n d  N eo lith ic  p o tte ry ; i t  con ­
ta in ed  a lso  p r in ts  of leav es of dec iduous 
trees.

In s id e  sm a lle r  caves an d  sh e lte rs  no ty ­
p ica l sp e leo th em s a re  n o ted  b u t th e re  a re  
com m on s ilty  c a rb o n a te  p re c ip ita tio n s  th a t  
c em en t th e  sed im en ts , locally  to  a d e p th  of 
se v e ra l dozen ce n tim e tre s , fo rm in g  co n ­
g lo m era tio n s  of loam  or loess. I f  th e  lay e rs  
com pose of q u ite  a  loose ru b b le , th e  c a rb o ­
n a te s  p re c ip ita te  a t  lo w er sides of th e  
frag m en ts  as f in e -c ry s ta llin e  covers o r a 
m oonm ilk . T hey  a re  e as ily  w e a th e re d .

T he  p a lae o fau n a  of L a te  G lac ia l sed i­
m en ts  in  th e  ro c k -sh e lte rs  is ty p ifie d  by  
t'he co ex is tence  of species fro m  a ll th e  éco­
logie assem b lages. F o r th e  re la tiv e ly  sm all 
th ick n ess  of th e se  lay e rs  a n d  th e  fac t, th a t  
th e y  a re  u su a lly  com posed  of loose sed im en ts  
o r a t  le a s t th e y  w e re  loose a t  th e  b eg in n in g  
of H olocene, a m ix in g  of th e  a n im a l r e ­
m a in s  of b o th  th e se  p e rio d s  is d is tin c t an d  
com m on.

L a te  G lacia l an d  th e  b eg in n in g  of H o lo ­
cene s ta r t  w ith  th e  a p p e a re n c e  of n ew  th e r ­
m oph ilous an im a l species, a b se n t in  th e  u n ­
d e rly in g  lay e rs  ( B o c h e ń s k i  e t al., 1968). 
P a r tic u la r ly  m an y  n ew  species a re  no ted



am ong  th e  b ird s  w h ich  seem  to  be connec­
ted  n o t on ly  w ith  a n  in c rease  of its  p o p u ­
la tio n  a t  th a t  tim e  b u t also, m ay  be a n  e f­
fec t of m ore  fav o u rab le  co nd itions of p re ­
se rv a tio n  fo r frag ile  bones in  y o u n g er se d i­
m en ts . S im u ltan eo u sly , in  th e  L a te  G lacia l 
lay e rs  th e  tu n d ra  species a re  s till n o ted  b u t 
a  co n sid e rab le  n u m b e r of a q u a tic  an d  m a r ­
shy  an im a ls . T he  tu n d ra  species d isap p ea r 
d u rin g  H olocene b u t th e y  a re  rep laced  by 
s te n o th e rm a l fo rm s, am ong  th e m  also  th e  
ones th a t  a re  re lic t o r a b se n t n ow  in  th e  
P o lish  te r r i to ry :  th e  species o f th e  H olocene 
c lim atic  op tim u m  i.e. L acerta  v ir id is , E laphe  
longissim a, E lio m ys quercinus, M yo tis  bech-  
ste in i, A eg yp iu s  m onachus.

Conclusions

In te rd is c ip lin a ry  in v es tig a tio n s  of L a te  
P le is to cen e  cave fillings en ab le d  th e  a u th o r  
to  d ra w  in te re s tin g  conclusions on th e  p a - 
laeocology an d  ph ases of an c ie n t co lon isa­
tion .

1. In  th e  caves of th e  C racow -W ieluń  
U p land  th e re  a re  sed im en t sequences co r­
re sp o n d in g  in  tim e  to  th e  la s t cold period  
(V istu lian); th e ir  litho log ie  fe a tu re s  a llow  to 
d is tin g u ish  th e  c lim atic  flu c tu a tio n s  of a se ­
cond o rd e r  too. T he la t te r  a re  no ted  by 
a v a ry in g  degree  w e a th e rin g  of th e  lim e­
stone  ru b b le  an d  by changes of com position  
of th e  cave  loam .

2. A n a lk a lin e  en v iro n m e n t of th e  cave 
sed im en ts  fav o u rs  a good p re se rv a tio n  of 
an im a l rem a in s . T he com position  of th e  
p a lae o fau n a  does n o t co rre sp o n d  ex ac tly  
w ith  n a tu ra l  com m un ities  th a t  liv ed  close 
to th e  cave b u t is a  re s u lt o f se lec tion  caused  
by  t'he m ean s of em p lacem en t of th e  an im a l 
rem a in s  in to  th e  cave  sed im en ts. In  sp ite  
of th a t , a n  in v es tig a tio n  of th e  changes in  
th e  fa u n a  com position  fro m  a p o in t o f v iew  
o f écologie d em an d s  of ev e ry  species is, 
besides litho log ie  s tu d ies , th e  basis fo r r e ­
co n s tru c tio n  of en v iro n m e n ta l-c lim a tic  con ­
d itions.

3. T he  caves w e re  u sed  by  an  an c ie n t 
m a n  as sh e lte rs  w h ich  is ev idenced  by  h a ­
b ita tio n  tra ce s , u su a lly  f ire -p lace s  a n d  f l in t 
tools. T h ese  fin d s a re  of th e  M idd le  an d  
U p p er P a laeo lith ic  b u t also, of th e  N eo­

lith ic  an d  y o u n g er ages. D ue to  de ta iled  
s tra tig ra p h ie  in v es tig a tio n s  th e  c u ltu re s  of 
th e  M idd le  P a laeo lith ic  w e re  fo u n d  to  h av e  
developed  in  th e  E a rly  V istu lian , U pper 
P a laeo lith ic  —  d u rin g  th e  so -ca lled  I n te r - 
p len ig lac ia l; d u rin g  b o th  P lem g lac ia l A rc tic  
f lu c tu a tio n s  no co lo n isa tio n  is n o te d  is so u ­
th e rn  P o land .

T ra n s la ted  by  L e sze k  M arks
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T eresa  M adeyska

M Ł O D O PL E JST O C E Ń S K IE  OSADY JA S K IN IO W E  W PO LSC E 

S t r e s z c z e n i e

P rzed s taw io n o  m etody  i w y n ik i b ad ań  a rcheo log icznych , p a - 
leozoologicznych i geolog icznych  m ło d o p le js to ceń sk ich  osadów  
ja sk iń  i sch ro n isk  sk a ln y ch  w  Polsce, ze szczególnym  uw zg lęd ­
n ien iem  W yżyny K rak o w sk o -W ie lu ń sk ie j.

W ja sk in iach  W yżyny K rak o w sk o -W ie lu ń sk ie j są  zachow ane 
se rie  osadów  o d p o w iad a jące  czasow o o s ta tn iem u  o k resow i z im ­
n em u  (V istu lian), p rzy  czym  z ich  c h a ra k te ru  lito log icznego  m oż­
na  odczytać k o le jn e  w a h a n ia  k lim a ty czn e  d rug iego  rzędu . W a­
h an ia  te  zap isa ły  się w  p o stac i z różn icow an ia  s to p n ia  zw ie trze ­
n ia  g ru zu  w ap ien n eg o  i zm ian  w  sk ładzie  g liny  jask in io w ej.

Z asadow e środow isko , jak ie  s tan o w ią  osady  jask in iow e, sp rzy ­
ja  dob rem u  zachow an iu  szczątków  zw ierząt. S k ład  fau n y  k o ­
p a ln e j n ie  odpow iada ściśle zespołom  n a tu ra ln y m  zam ieszku jącym  
w  d an y m  czasie okolice ja sk iń , lecz jes t w y n ik iem  se lek c ji zw ią­
zane j ze sposobam i d o staw an ia  się szczątków  zw ierzęcych  do 
osadów  jask in i. M im o to  p rześ led zen ie  zm ian  sk ład u  fau n y  pod 
w zg lędem  w y m ag ań  ekologicznych  poszczególnych  g a tu n k ó w  jes t 
— obok b ad ań  lito log icznych  — p o d staw ą  re k o n s tru k c ji w a ru n ­
ków  środow iskow o-k lim atycznych .

Ja s k in ie  by ły  w y k o rzy sty w an e  p rzez  człow ieka p radzie jow ego  
jak o  m ie jsce  sch ro n ien ia , czego e fek tem  są  ślady  jego poby tu , 
g łów nie w  postac i ognisk  i na rzęd z i k rzem ien n y ch . Z naleziska 
te  n a leżą  do środkow ego  i gó rnego  pa leo litu , a  ta k ż e  do n eo ­
li tu  i do k u ltu r  m łodszych. D zięki szczegółow ym  bad an io m  
s tra ty g ra fic z n y m  stw ierdzono , że k u ltu ry  środkow ego  p a leo litu  
ro zw ija ły  się w e w czesnym  V is tu lian ie  górnego  p a leo litu  (w  tzw . 
in te rp len ig lac ja le ) , a  podczas dw u  p len ig lac ja ln y ch  w ah n ień  
a rk ty czn y ch  b ra k  o sad n ic tw a  w  Polsce po łudn iow ej.

T eresa  M adeyska

SÉD IM EN TS CA V ERN EU X  DU PL É IST O C È N E  RÉCEN T 
EN PO LO G N E

R é s u m é

L ’a rtic le  p ré se n te  les m éthodes e t les ré s u lta ts  des rech e rch es  
a rchéo log iques, paléozoologiques e t géo logiques su r  les séd im en ts  
c av e rn eu x  du  P le is tocene  ré c e n t e t les a b ris  sous ro ch e  en  P o ­
logne, en  co n s id é ran t p a rt ic u liè re m e n t le H a u t-P la te a u  de C ra - 
covie—W ieluń.

D ans les g ro tte s  du H a u t-P la te a u  de C racov ie—W ieluń  se 
son t conservées des séries de séd im en ts  c o rre sp o n d an t tem p o ra i-

5 K ra s  i sp e le o lo g ia 65



re m e n t à la  d e rn iè re  p ério d e  fro id e  (V istu lian). L eu r c a ra c tè re  
lith o lo g iq u e  p e rm e t de lire  les o sc illa tions succesives du  d eu x ièm e 
o rd re . E lles se so n t in sc rite s  en fo rm e de d if fé re n tia tio n  du 
deg ré  d’a lté ra t io n  des d éb ris  c a lca ire s  e t de ch an g em en ts  de
la  com position  de la  lim on  de caverne .

L e m ilieu  a lca lin , q u e  c o n s titu e n t les séd im en ts  c av e rn eu x , 
fav o rise  u n e  b onne  co n se rv a tio n  des o ssem en ts d ’an im au x . La 
com position  de la fau n e  fossil n e  co rresp o n d  pas ex a c te m e n t au x  
assoc ia tions n a tu re le s  h a b ita n t les en v iro n s  des g ro tte s  dans 
le  tem p s donné, m ais e lle  ré su lte  de la sé lec tion  liée  à la
façon  don t les o ssem en ts  d’a n im a u x  se so n t tro u v é s  d an s les 
séd im en ts  c av e rn eu x . M alg ré  cela , l ’é tu d e  des ch an g em en ts  de 
la  com position  de la  fau n e  du  p o in t de v u e  des ex igences
écologiques des espèces p a r tic u liè re s  co n stitu e , à  cô té  des r e ­
che rch es litho log iques , la  b ase  de la  re c o n s tru c tio n  des cond itions 
de l ’e n v iro n n e m e n t e t du c lim at.

L es g ro tte s  se rv a ie n t d ’a b ris  à  l’hom m e p réh is to r iq u e . Les 
foyers  e t les ou tils  de s ilex  so n t e ffe ts  de sa p résence . Ces 
tro u v a ille s  a p p a r t ie n n e n t ég a le m en t au  P a léo lith iq u e  m oyen  et
su p é r ie u r , au  N éo lith iq u e  e t a u x  c u ltu re s  in fé rie u re s . L es é tudes 
s tra tig ra p h iq u e s  dé ta illées  on t p e rm is  de c o n s ta te r  que  les cu l­
tu re s  du  P a lé o lith iq u e  m oyen  se d é v e lo p p a ien t d an s le déb u t 
du  V is tu lian  celle  du  P a lé o lith iq u e  su p é r ie u r , p e n d a n t l’In te rp le n i-  
g lac ia ire , e t q u ’il m a n q u a it de co lo n isa tio n  a u  S ud  de la  P o logne 
d u ra n t  les d eu x  o sc illa tions a rc tiq u e s  p len ig lac ia ire s .

T ra d u it par T eresa  K orba -F iedorow icz
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A b s t r a c t :  T he p a p e r  deals w ith  k a rs t-
-re la te d  fe a tu re s  found  a t  th e  B e rtil G lacie r 
in  th e  ce n tra l p a r t  of W est S p itsbergen . 
S uch  fe a tu re s  a re  connected  w ith  an  u n d e r ­
g ro u n d  d ra in ag e  of th e  g lacier. A m ong th e  
su rface  fe a tu re s  th e re  a re  o v a l-sh ap ed  d e ­
p ressions w ith  shafts-ip-onors an d  pocket 
va lley s, localized  in  a m a rg in a l p a r t  of th e  
g lac ier. In s ide  th e  g lac ie r th e re  is a  system  
of ch an n e ls  w ith  a c e n tra l co llec to r — a la r ­
ge h o rizo n ta l cave w ith  a system  of caves 
a n d  w ells ift th e  m a rg in a l p a r t  of th e  g la ­
cier. T he ex p lo ra ted  caves a re  over 1 km  
long. T he p a p e r  com prises also  th e  re su lts  
of hydro log ie  an d  h y d ro ch em ica l ana ly ses 
c a rr ie d  ou t a t  th e  B ertil G lacier. S evera l 
gene tic  w a te r  types w e re  d is tingu ished , 
am ong them , a n c ie n t w a te rs  flow ing  inside  
th e  c e n tra l collector. T hese  w a te rs  rem a in ed  
u n fro zen  d u rin g  p o la r w in te rs .

T he re su lts  of in v es tig a tio n s  have  been  
ap p lied  to  a g lac ia l w a te r  in ta k e  p ro jec t. 
In  a u tu m n  a n d  in  w in te r  1979/1980 th ese  w a ­
te r s  supp lied  th e  S ov ie t se ttle m e n t an d  th e  
m in e  a t  P y ram id en .

Introduction

P henom ena  of ice k a rs t  in  W est S p its ­
bergen , s im ila r to  th e  ones n o ted  a t  th e  
B ertil G lacier, w ere  described  by S. B a r a ­
n o w s k i  (1968) an d  J. C z e r w i ń s k i  (1968) 
— th e  m em b ers of th e  P o lish  ex p ed itio n
ac tin g  in  th e  H o rn su n d  reg ion  d u rin g  th e  
I l l r d  In te rn a tio n a l G eophysical Y ear. T he 
g lac ie r caves of th e  K ongsfjo rd  a re a  w ere  
described  by  G. G a 11 o (1968), a m em ber 
of th e  F ren ch  exped ition .

T he a u th o r  s ta r te d  h is s tu d ies  on g lac iers
in  th e  so u th e rn  p a r t  of W est S p itsb e rg en
a t th e  b eg inn ing  of th e  seven ties , d u rin g

th e  ex p ed itio n s o rgan ized  by  th e  W roclaw  
U n ivers ity . D uring  th ese  w orks sev e ra l caves 
have  b een  d iscovered  in  g lac iers an d  in  m a ­
n y  y e a rs ’ snow  as w ell a s  fe a tu re s  a t g la ­
c ie r su rfaces, s im ila r to  th e  ones no ted  in  
lim estone  k a rs t  a reas . S uch  fe a tu re s  n o ted  
a t  S p itsb e rg en  w ere  found  a t  th a t  tim e  to 
be s tr ic tly  connected  w ith  an  u n d erg ro u n d  
glac ia l d ra in ag e  system  ( P u l i n a ,  1979).

In  1979— 1980 th e  author** co n tinued  these  
in v es tig a tio n s  w ith  a  p a r t ic u la r  re g a rd  to 
g lac ie r hydro logy  an d  h y d ro ch em istry . N ew  
caves w ere  d iscovered  inside  H ans, W erens- 
kio ld  an d  T o re ll g lac iers of th e  H ornsund  
a re a  an d  in s id e  th e  B e rtil G lacie r by B ille- 
fjo rden . A t th e  B e rtil G lac ie r th e  m ost fu lly  
developed  (am ong th e  ones no ted  a t S p its ­
bergen  u n ti l  th a t  tim e) p h enom ena , sim ila r 
to  k a rs t ones, w ere  found. Som e in fo rm atio n  
ab o u t th ese  in v es tig a tio n s  w as enclosed in  
sev e ra l sc ien tific  no tes  ( K r a w c z y k ,  P u ­
l i n a ,  1980; R ó ż k o w s k i ,  1980, 1980a).
F u ll re su lts  of th e se  s tu d ies , c a rr ied  ou t 
d u rin g  th e  w ho le  yea r, p o la r n ig h t in c lu ­
ded, w ill be th e  su b jec t of a s e p a ra te  pap e r.

A ccording to  th e  a u th o r ’s know ledge, th e  
ice caves a n d  som e g lac ie r fe a tu re s  s im ila r 
to  k a rs t ones, w ere  described  by L. C l a y ­
t o n  (1964), W. R. H o l l i d a y  a nd  C. H.  
A n d e r s o n  (1970), M. S e p p a l â  (1972) 
an d  R. A. W a t s o n  (1976); l i te ra tu re  on

* L ab o ra to ry  of K a rs t G eom orphology, 
U n iv e rs ity  of S ilesia , ul. M ielczarsk iego  58, 
PL  41-200 Sosnow iec, P o land

** T he in v es tig a tio n s  w ere  ca rr ied  on 
d u rin g  th e  n a tio n a l ex p ed itio n  o rgan ized  by  
th e  In s titu te  of G eophysics, P o lish  A cadem y 
of Sciences.



th e rm o k a rs t fe a tu re s  in  p e rm a fro s t w as co l­
lec ted  by  J. D y l i k  (1968), A. L. W a s h ­
b u r n  (1973) an d  A. J a h n  (1975).

T he in v es tig a tio n s  a t  th e  B e rtil G lacie r 
w e re  c a rr ie d  ou t by  th e  P o lish -S o v ie t e x p e ­
d itio n  in  a u tu m n  an d  w in te r  1979, in v ited  
by  th e  m an ag e r of a coal m in e  a t  P y ra m i-  
den. T he  P o lish  p a r t ic ip a n ts  w e re : A. Róż- 
k o w sk i (G eological In s titu te , Sosnow iec), J. 
P e rey m a  (W roclaw  U n ivers ity ), S. S w erpe l 
( In s ti tu te  of M eteoro logy  an d  W a te r A d m i­
n is tra tio n , G dynia) an d  J. K ark o szk a  (m em ­
b e r  o f th e  S p itsb e rg en  ex p ed itio n  o rgan ized  
by  th e  S ilesian  U n iv e rs ity , w h e rea s  th e  So­
v ie t ones: I. S. P ostnov , A. D. K a sa tk in , E. 
L ip a to v a  a n d  V.P. V olodsk iy , SEVM ORGEO  
— L en in g rad ). T he p u rp o se  of th ese  in v e s ti­
g a tio n s w as to  fin d  poss ib le  ap p lic a tio n  of 
w a te rs  fro m  th e  in n e r  p a r t  of th e  B e rtil 
G lac ie r to  su p p ly  th e  se ttle m e n t an d  th e  coal 
m in e  P y ra m id e n , as w ell as to  p ro v id e  an  
e s tim a tio n  of th e  w a te r  re so u rces an d  th e ir  
u se fu ln e ss  fo r consum ption . A  d esc rip tio n  
of th e  g lac ie r hydro logy , a  d e fin itio n  of w a ­
te r  ty p es  an d  th e i r  p h y sico -ch em ica l p ro - 
p e ritie s  w e re  th e  sc ien tific  effec t. T he ch e ­
m ica l an a ly se s  of w a te rs  w e re  done in  th e  
fie ld  w ith  u se  of th e  fie ld  la b o ra to ry  M P-1 
( M a r k o w i c z ,  P u l i n a ,  1979). T he  com ­
p le m e n ta ry  an a ly ses w e re  p e rfo rm ed  in  th e  
hyd ro ch em ica l la b o ra to ry  of th e  S ilesian  
U n iv e rs ity , in s ta lle d  a t  th e  P o lish  p o la r  s t a ­
tio n  in  H ornsund . T he  sam p les  fo r oxygen  
a n d  h y d ro g en  iso topes an a ly ses  w ere  co lle­
c ted  by  A. R óżkow ski. T hey  w e re  ex am in ed  
a t  th e  In s ti tu te  of N u c lea r R esearch , M in ing - 
-M e ta llu rg ica l A cadem y a t  C racow . As th e  
re s u lt, tw o  e x p e rt a p p ra isa ls  w e re  p re p a re d  
( P u l i n a ,  P o s t n o v ,  1979; P u l i n a ,  P o ­
s t n o v ,  R ó ż k o w s k i ,  K a s a t k i n ,  1979). 
G eological m a te r ia ls  an d  geodesic m aps w e ­
re  su p p lied  by  th e  m an ag e r of th e  P y ra m i­
den  m ine.

As th e re  a re  d ifficu ltie s  in  th e  w a te r  
su p p ly  of se ttle m e n ts  a t  S p itsb e rg en , e sp e ­
c ia lly  in  w in te r , th e  in v es tig a tio n s  of th e  
B e rtil G lacie r a re  of g re a t m e th o d ica l an d  
p ra c tic a l sign ificance . A co n tin u a tio n  of th ese  
s tu d ie s  is ex p ec ted  w ith  a  use  of th e  m ost 
m o d e rn  m easu rin g  m ethods. In  su m m er 1980 
th e  S ov ie t g lacio logie an d  geologic ex p e d i­
tio n s  co llec ted  geophysica l d a ta  an d  u n d e r ­

took  d rillin g  in  th e  g lac ie r ice. T he  a u th o r  
a tte n d e d  th e se  w orks, c o n tin u in g  th e  h y d ro ­
logie an d  h y d ro ch em ica l o b serva tions .

M orphology of the B ertil Glacier

T he B e rtil G lac ie r is loca ted  in  D ickson  
L an d  in  th e  c e n tra l p a r t  of W est S p itsb e r­
gen. I t  occurs to th e  n o r th -w e s t of th e  
n o r th e rn  b ra n c h  of B ille fjo rd en . T he  v a lley  
of th e  B e rtil G lac ie r e n te rs  d irec tly  in to  
th e  b u rie d  p a r t  o f th e  M in e r B ay  (Fig. 1). 
T he  B ertil G lac ie r occurs in  a  deep  v a l­
ley, cu ttin g  th e  so u th e rn  slopes of a rock  
m assif th a t  rise s  up  to  1000 m  above th e  
w a te r  level in  th e  B ille, D ickson  an d  A ust 
fio rds. T he v a lley  is ab o u t 500 m  deep  an d  
5.5 k m  long, an d  it  s e p a ra te s  tw o  h ig h es t 
ran g es  of th is  m assif: R e u te rsk io lf je lle t (1029 
m  above sea level) w ith  th e  p eak  of L it tle  
P y ra m id  an d  th e  ra n g e  of G rea t P y ra m id  
(935 m  above sea level). T he  va lley  is of th e  
a lp in e  ty p e  an d  h as ty p ica l g lac ia l fe a tu re s . 
In  th e  u p p e r , w id e r sec tion  of th e  v a lley  
th e re  is a  tw o -s ta g e  f irn  fie ld  a n d  b e n e a th  
its  th re sh o ld  — a s teep -s id ed  g lac ia l tro u g h . 
T he  tro u g h  is e n te re d  by  tw o  side v a lley s 
w ith  h an g in d  c irq u e  g lac ie rs , com ing  fro m  
L ittle  P y ra m id  an d  G re a t P y ram id . T he  g la ­
c ier is located  in  th e  c e n tra l g lac ia l c irq u e  
a t  450— 550 m  above sea level. T he f i rn  fie ld  
passes g en tly  n o rth w a rd s  in to  th e  g lac ie rs : 
F e rd in a n d b re e n  an d  S w een b reen , be ing  
a  fra g m e n t of th e  c e n tra l p a r t  of th e  la rg e  
ice cap  th a t  covers th e  D ickson  M assif. 
S o u th w ard s , th e  fie ld  passes in to  a n a r ro w  
g lac ia l tongue, ab o u t 4 k m  long. A  fro n t 
of th is  g lac ie r decends to  th e  a lt itu d e  of 
120 m  above sea leve l (Phot. 1). T he  ice 
th re sh o ld  a t  th e  c o n tac t of th e  f i rn  fie ld  an d  
th e  g lac ia l to n g u e  is gen tle  a n d  in c lin ed  a t  
a n  an g le  less th a n  20°. T w o g lac ie rs  in  th e  
s ide g lac ia l c irq u es h ave  no  co n n ec tio n  w ith  
th e  to n g u e  of th e  B e rtil G lac ie r. T he la rg e r  
of th em  — a g lac ie r of a  c irq u e  type , is 
lo ca ted  a t  th e  slope of L it tle  P y ram id . T he 
B e rtil G lac ie r is su rro u n d e d  by  h igh  la te ra l  
m o ra in es, o bserved  dow n th e  g lac ia l c irque . 
A t th e  foot of a f la t g lac ie r f ro n t th e re  a re  
end  m o ra in es, w ith  m ag n ific en t a d jo in in g  
eskers.



Phot. 1. S nou t of th e  B e rtil G lacier, seen  from  th e  end m ora ine , S ep tem b er 1979. In  th e  r igh t c e n tra l p o rt a re  g rav e l-san d y  ridges — a re s id u u m  of m elted  
ou t sed im en ts of an  ice cave. T he E lza C ave occurs in  th e  ce n tra l p a r t  of th e  sn o u t n e a r  th e  h u t. T he caves of a m arg in a l m ean d e r a re  located  a t  th e  foot 
of G rea t P y ram id , a t th e  co n tac t of th e  to n g u e  of th e  B e rtil G lacie r w ith  a la te ra l m oraine  (in th e  righ t). T he p ipe  in  th e  fo reg ro u n d  is th e  bo reho le  th a t 
found  th e  e n tra n c e  frag m en t of th e  E lza Cave.

A ll pho tographs are the  a u th o r’s



1 — a m a p  s h o w in g  a r t i f i c ia l  g a l le r ie s  a n d  n a tu r a l  p a ss a g e s  o f th e  E lza  C av e  (F ig . 2), 2 — c a v e  m e a n ­
d e rs ,  3 — ice  w e lls , 4 — s p r in g s ,  5 — c re e k , 6 — s a m p l in g  s i te s  o f  w a te r  f o r  c h e m ic a l  a n a ly s e s
(T ab le  1): a  — s u r f a c e  w a te r s ,  b — w a te r s  o f ice  c av e s ; 7 — p a th  o f a  t r a c e r  ( f lu o ro s c e in e )  t r a n s -
p o r t :  a  — d ro p  s i te  o f  t h e  t r a c e r



T he low er p a r t  of th e  end  m o ra in e  is 
cu t by  g lac ia l s tre a m s th a t  ou t from  a ty p i­
cal fluv iog lac ia l fan , re a d in g  th e  bo ttom  
of th e  b u ried  fra g m e n t of M ire  B ay. A clo­
se r an a ly s is  o f th e  fro n ta l p a r t  of th e  
B ertil G lacie r p ro v es th a t  th e re  is no ty ­
p ica l o r u n ifo rm  end  m o ra in e  b u t a com plex  
m o ra in ic -e sk e r- lik e  fe a tu re , c rea ted  as a 
re s u lt of in ten s iv e  p rocesses of g lac ia l k a rs t. 
In  w in te r , a n  ice cover of an  ic ing  is 
fo rm ed  a t  th e  g lac ie r fro n t as e ffec t of th e  
freez in g  of w a te rs  th a t  flow  o u t from  a 
sy s tem  of caves of th e  B e rtil G lacier.

N ow  th e  B e rtil G lacie r is in ten siv e ly  r e ­
tre a tin g . M elting  h as b een  p ro n o u n sed  fo r 
th e  p a s t sev era l y ears , especia lly  in  th e  d ep re s ­
sion  of th e  g lac ie r snout. H ow ever th e  snou t 
e x te n t has changed  only  s lig h tly  over th e  
la s t sev e ra l years . L a te ly  (1978— 1979), th e  
su rface  of th e  g lac ie r sn o u t a t  th e  end  m o­
ra in e  has low ered  over 4 m. H ence th e  a v e ­
ra g e  an n u a l a b la tio n  is eq u a l ab o u t 2 m  
(persona l in fo rm a tio n  of L. T ro ick y  of th e  
g lacio log ical exp ed itio n , o rgan ized  by  th e  
A cadem y of Sciences of th e  S ov ie t U n ion  a t 
M oscow). W ith in  th e  g lac ie r sn o u t th e  m e­
d ian  m o ra in es w e re  m elted  ou t (s trip s  of 
a n g u la r  blocks) as w ell as th e  passages of 
ice caves g rav e l-filled  (eskers w ith  flu v ia l 
g ravels). T he end  m ora ines, accom pan ied  by 
esk ers  an d  th e  la te ra l m o ra in es co n ta in  dead 
g lac ie r ice, m an y  m e tre s  th ick , in  th e i r  core.

K arst-related features at the surface 
of the Bertil Glacier

A t th e  su rface  of th e  B ertil G lacie r, fe a ­
tu re s  s im ila r to  k a rs t  ones, no ted  in  th e  
a re a s  b u ilt of c a rb o n a te  rocks, w ere  found. 
T hey  a re  d irec tly  connected  w ith  d ra in ag e  
of th e  g lac ie r su rface  an d  w ith  ab la tio n  p ro ­
cesses.

T he la rg e s t fe a tu re s  occur in  th e  f irn  
fie ld  of th e  g lac ier. T hey  a re  th e  oval- 
-sh ap ed  dep ressions w ith  a d ia m e te r  of over 
100 m  (Fig. 1). E ach  d ep ression  possesses a t 
le a s t a s ing le  w ell th a t  collects th e  w a te r  — 
th u s  se rv in g  as a  ponor. In  th e  c e n tra l p a r t 
of th e  f irn  fie ld  th e re  a re  a t  le a s t tw o  such 
dep ressions. A t th e  su rface  of th e  f irn  field  
th e re  is no su p erfic ia l d ra inage .

A t th e  m arg in s  of th e  g lac ie r tongue,

m a in ly  in  its  e a s te rn  p a r t , th e re  is a  sy s tem  
of m a rg in a l su rface  m ean d e rs  fo rm ed  by 
th e  ac tio n  of s tream s flow ing  in  th is  p a r t  
of th e  g lac ie r (Phot. 2). In  th e  u p -g lac ie r 
sec tion  of th e  tongue, th e  w a te r  flow s in  
su p e rfic ia l m ean d e rs  b u t d o w n -g lac ie r it 
d isap p ea rs  in s id e  th e  ice (o ften  reach in g  
bedrocks) — in  a  sy s tem  of m ean d e rin g  ca­
ves. T hese  caves a re  localized  a t  sev e ra l le ­
vels, a t  d ep th s  to  ab o u t 20 m . As a re s u lt 
of ex p lo ra tio n  of th e se  cave system s in  S ep ­
te m b e r 1979, passages of over 1 km  len g th  
w e re  d iscovered . T he caves ru n  h o rizo n ta lly  
an d  occur a t  sev e ra l levels fo rm ed  d u rin g  
successive p h ases of u n d e rg ro u n d  m ean d e r 
b o tto m  erosion . T he passages a re  th e  n a rro w  
g a lle ries , se v e ra l m e tre s  high. L ocally , th e  
passages a re  open  a n d  re a c h  d irec tly  to  th e  
g lac ie r su rface  (w ells an d  b reak -d o w n s to  
o v e r 20 m  deep). A t th e  b o tto m  of th e  m e a n ­
d e rin g  passages th e re  a re  s tre a m s th a t  flow  
am id st ty p ica l cave g ravels. In  th e  m e a n ­
d e rin g  caves a lm o st a ll th e  fe a tu re s  n o ted  
in  lim esto n e  caves w e re  found . T he fe a tu ­
re s  fo rm ed  in  a p h re a tic  p h ase  an d  ch anne l 
fe a tu re s  a re  p a r t ic u la r ly  in te res tin g .

T he m ean d e rin g  caves co n tac t d irec tly  
w ith  s tre a m s  flow ing  dow n th e  slopes of 
G rea t P y ram id . T h e ir  tu n n e ls  cu t ac ro ss 
dead  ice of th e  la te ra l  m ora ine . In  a d d i­
tion , th e y  a re  connec ted  w ith  the, s tre am s 
flow ing  off th e  c e n tra l p a r t  of th e  g lac ie r 
to n g u e  (p a r tic u la r ly  from  u n d e r  th e  th r e ­
sho ld  of th e  f irn  field). A connection  is r e a ­
lized  th ro u g h  a sy s tem  of in c reased  m e a n ­
ders.

T he su rface  of th e  g lac ie r an d  of th e  
la te ra l m o ra in e  w ith in  th e  m arg in a l m e ­
a n d e rs  is in ten s iv e ly  deform ed. T h ere  a re  
nu m ero u s dep ressions , sinkho les a n d  open 
fissu res . I t  is a  ty p ica l a re a  of m ezoform s 
of a su p e rfic ia l k a rs t.

In  th e  g lac ie r sn o u t a re a  th e re  a re  e s­
k e rs , be ing  th e  frag m en ts  of m e lted -o u t 
g ra v e l-f ille d  cave passages (Phot. 1). In  a d ­
d itio n  th e re  a re  pon o rs  th a t  co n ta in  th e  
w a te rs  flow ing  dow n th is  p a r t  of th e  g lac ie r 
snout. In s id e  th e  la t te r  a  c e n tra l cave p a s ­
sage w as found  th a t  conducted  th e  w a te rs  
from - th e  in n e r  p a r t  of th e  B ertil G lacie r. 
T he co llec to r go t o u t in to  th e  su rface  w i­
th in  th e  lim its  of th e  end  m ora ine . In  w in ­
te r , i t  su p p lie s  w ith  w a te r  th a t  fo rm s an



P ho t. 2. A fra g m e n t of m a rg in a l m ean d e rs  a t  th e  foot of G rea t P y ram id  
on a to n g u e  of th e  B e rtil G lacier. V iew  d o w n -g lac ie r, S ep tem b er 1979

ice fan . T he  E lza G ave is a  f ra g m e n t of 
th e  c e n tra l system .

In s ide  th e  end  m o ra in e  of th e  g lac ier 
th e re  a re  n u m ero u s  m e ltin g -o u t fe a tu re s  
as w ell a s  dep ressio n s a n d  w ells , located  
above th e  n e tw o rk  of th e  u n d e rg ro u n d  c e n ­
tr a l  collector.

The Elza Cave inside the Bertil 
Glacier

F ig u re  2 p re se n ts  a loca liza tion  of th e  
E lza C ave in s id e  th e  sn o u t o f th e  B ertil 
G lacie r. T he  cave  is a  fra g m e n t of a  la rg e  
c e n tra l sy s tem  th a t  conducts w a te rs  from  
in s id e  th e  g lac ier. I t  is com posed of ty p ica l 
„ k a rs t” ch an n e l, fo rm ed  a t  th e  b o rd e r of

th e  p h re a tic  an d  vadose  zones (Phot. 3). I t  
h as  d is tin c t ch an n e l fe a tu re s  (bo ttom  vadose  
incision , h o rizo n ta l ch an n e l g rooves, ty p ic a l 
tra n sv e rs a l sec tion , ce iling  h a lf -tu b e s , sc a l­
lops, po tho les), an d  good ex am p les of fe a ­
tu re s  fo rm ed  u n d e r  h igh  w a te r  p re ssu re , 
am ong  o th e rs  o v a l-sh ap ed  passages (Phot. 4). 
T he flu v ia l g rav e ls  in  th is  cave n eed  som e 
a tte n tio n . T hey  occur a t  th e  b o tto m  of 
a  c e n tra l passage  a n d  fill th e  side ch anne ls , 
som e of th em  — com plete ly . G rave ls  a re  
th e  ty p ica l cave sed im en t; th e y  a re  w ell- 
-ro u n d ed  an d  h av e  a  v a ry in g  p é tro g ra p h ie  
com position  th a t  re f le c ts  th e  geologic s t ru c ­
tu re  of th e  g lac ie r va lley . D u rin g  th e  h igh  
w a te r  levels in  sp rin g  1979, la rg e -s ize  g ra ­
vels w ere  tra n sp o rte d . A fra g m e n t of th e  
a r t if ic ia l g a lle ry , ru n n in g  to  th e  E lza C ave,

  :   >-
Fig. 2. S chem e of a n e tw o rk  of a r t if ic ia l g a lle rie s  a n d  n a tu r a l  passages of th e  E lza 

C ave (O ctober 1979):
1 — a r t i c i f i a l  g a le r ie s  a n d  n a tu r a l  p a ss a g e s  o f th e  E lza  C av e , 2 — n a t u r a l  u n d e r g r o u n d  c r e e k :  a  — 
p r e s e n t ,  b — a n c i e n t ,  3 — a l t i tu d e  o f a  p a s s a g e  b o t to m  in  m e tr e s  a b o v e  s e a  le v e l,  4 — w a te r  p u m p , 
5 — w a te r  s a m p l in g  s i te s  fo r  c h e m ic a l  a n a ly s is :  a  — u n d e r g r o u n d  w a te r s ,  b — w a te r s  a t  th e  g la c ie r  
s u r f a c e ,  6 — a i r  te m p e r a tu r e s  in  "C in s id e  th e  g a l le ry  a n d  th e  c a v e  (a), a t  th e  s u r f a c e  (b) o n  18th  a n d  
19th O c to b e r  1979, 7 — w a te r  te m p e r a tu r e s  in  °C o n  18th a n d  19th  O c to b e r  1979 , 8 — a r e a  o f  a  n a tu r a l  
c a v e  ( e n la rg e d  a t  F ig . 3)





P ho t. 3. C e n tra l passage  of th e  E lza C ava, th e  B e rtil G lacie r, N o v em b er 1979. 
P ro file  of a n  ice passage  is of a  fig u re  e ig h t shape . A t a w a ll an d  a t  th e  top  
of th e  passage  a re  scallops. In  th e  bo ttom , a creek  flow s a m id s t th e  g rav e ls  
ly ing  on th e  g lac ia l ice.

P ho t. 4. E nd  p a r t  of th e  E lza C ave in s id e  th e  B e rtil G lacie r, N ovem ber 1979. O val sh ap e  
of th e  passage. Scallops occur on th e  ice w alls . In  th e  b o tto m  of th e  passage, a creek  ru n s  
a m id s t th e  g ravels.
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Fig. 3. P la n  an d  sections of th e  E lza C ave a t  th e  B e rtil G lacier. S ep tem b e r—O ctober 
1979:

1 — to p o g ra p h ic  p o in ts ,  2 — lo c a l iz a t io n  o f w a te r  s a m p le s  fo r  c h e m ic a l a n a ly s is ,  3 — t r a n s v e r s a l  
s e c tio n s , 4 — lo n g i tu d in a l  s e c tio n s ,  5 — ic e  w a lls  a t  2 m  a b o v e  th e  b o t to m  o f a  p a ss a g e , 6 — ic e  w a ll 
a t  a  p a s s a g e  b o t to m , 7 — ic e  le d g e , 8 — f lu v io g la c ia l  s e d im e n ts  a t  a  p a ssa g e  b o tto m , 9 — w a te r  
s t r e a m :  a — in  a  p la n , b — a t  s e c tio n s



w as a t  th a t  tim e  a lm o st com p le te ly  filled  
by th ese  g rav e ls  d u rin g  sev e ra l days. F i­
g u re  3 p re sen ts  a  d e ta iled  p la n  of th e  cave 
an d  m orpho log ic  sections.

T he  E lza C ave w as d iscovered  an d  e x ­
p lo red  in  a u tu m n  1979 by  th e  P o lish -S o v ie t 
team , w o rk in g  on th e  in v ita tio n  of th e  coal 
m ine  m an ag e r a t  P y ram id en . In  th is  cave, 
in  S ep tem b er a n d  O ctober 1979 a w a te r  
in ta k e  w as in s ta lled  th a t  sup p lied  th e  s e t­
tle m e n t an d  th e  coal m ine  a t  P y ram id en .

Remarks on hydrology of the Bertil 
Glacier

B ased  on th e  hydro log ica l in v es tig a tio n s  
an d  th e  effects of ex p lo ra tio n  of th e  cave 
n e tw o rk s , th e  fo llow ing  w a te r  ty p es  w ere  
d is tin g u ish ed  in  th e  B e rtil G lacie r:

1. A lloch thonous w a te rs . T hey  com e from  
o u ts id e  th e  g lac ier, f i rs t  of a ll from  th e  
slopes of th e  g lac ie r v a lley  (w a te rs  of 
m e ltin g  of snow  p a tch es an d  w a te rs  of side 
g laciers).

T he a llo ch th o n o u s w a te rs  flow  a t th e  
g lac ie r su rface  in  its  m a rg in a l p a r t  and  
u n d e r  th e  ice, in s id e  th e  m ean d e rin g  caves. 
U sually , th e y  com e in to  co n tac t w ith  th ese  
caves u n d e r  th e  g ro u n d  su rface . No a llch - 
th o n o u s  w a te r  w as found  to  d irec tly  feed 
th e  c e n tra l collector. T he a llo ch th o n o u s w a ­
te rs  a re  connected  in  a m ean d e r n e tw o rk  
w ith  au to ch th o n o u s su p e rfic ia l w a te rs .

T hese  w a te rs  leav e  th e  g lac ie r a t  its 
snou t. T hey  flow  ou t a t  ty p ica l sp rings, 
u su a lly  as open ch an n e ls  o r a s  ascend ing  
sp rin g s (Fig. 1).

T he a llo ch th o n o u s w a te rs  an d  th e  w a te rs  
m ix ed  in  th e  m a rg in a l caves — m ean d e rin g  
caves, flow  from  Ju n e  to  O ctober. T hey  d i­
sa p p e a r a t th e  b eg inn ing  of w in te r .

2. A u toch thonous w a te rs . T hey  com e from  
th e  m e ltin g  of g lac ie r ice an d  snow  as w ell 
as from  a tm o sp h e ric  p re c ip ita tio n  th a t  fa lls  
on to  th e  g lac ie r su rface . T he w a te rs  of 
th is  ty p e  flow  a t  th e  g lac ie r su rface  and  
a re  u su a lly  d irec ted  in to  th e  in n e r  p a r t  of 
th e  g lac ie r th ro u g h  a  n e tw o rk  of w ells  — 
pono rs (in th e  f i rn  fie ld  an d  in  th e  ce n tra l 
p a r t  of th e  g lac ie r tongue) o r to w a rd s  th e

m ean d e rin g  caves in  th e  m a rg in a l p a r t  of 
th e  g lac ie r w h e re  th e y  connec t w ith  th e  
a llo ch th o n o u s w a te rs .

In s id e  th e  g lac ie r th e re  is a  c e n tra l co l­
lec to r th a t  conducts th e  w a te rs  from  th e  
g lac ie r f irn  fie ld  an d  from  th e  c e n tra l p a r t  
of th e  g lac ie r tongue.

T he su rface  w a te rs  flow  in  sp rin g  u n til  
th e  end  of su m m er, u su a lly  in  M ay, Ju n e -  
-S ep tem b er, O ctober. H ow ever, w a te r  c irc u ­
la te s  in  th e  m a in  u n d e rg ro u n d  system  all 
th e  y e a r ro u n d , th e  w ho le  p o la r w in te r  
an d  n ig h t inc luded .

T he  w a te rs  in s id e  th e  E lza C ave a re  
a  good ex am p le  of th e  w a te rs  c ircu la tin g  
in s id e  th e  c e n tra l co llec to r (Phot. 3, 4). T hey  
g e t ou t in to  th e  su rface  as open ou tflow s 
(in th e  s ix tie s  such  a n  o u tflow  h ad  been  
o bserved  from  th e  cave loca ted  a t  th e  foot 
of a n  end  m o ra in e  of th e  B e rtil G lacier) 
or, m ost f re q u e n tly , as ascend ing  sp rings. 
T he w in te r  ou tflow s of th e se  w a te rs  from  
an  ice fan .

A d e fin itio n  of g en e tic  w a te r  ty p es  of 
th e  B e rtil G lac ie r w as done on th e  basis 
o f chem ica l an a ly se s  (see th e  n e x t ch ap te r) 
a n d  of tra c in g  th e  u n d e rg ro u n d  w a te rs  by 
a  use  of flu o resce in  (Fig. 1).

Physico-chem ical properties of waters 
of the B ertil Glacier

Tw o sam p le  se rie s  h av e  been  co llected  
in  sev e ra l su p e rfic ia l a n d  u n d e rg ro u n d  creeks 
a n d  sp rings. In  ad d itio n , th e  w a te rs  th a t  
flew  ou t th e  E lza G ave, h av e  b een  sam p led  
sev e ra l tim es. T he  sam p les w e re  co llected  on 
8th a n d  9th S ep tem b e r 1979 an d  on 19th an d  
21st O ctober 1979. Som e e x tra  sam p les from  
th e  E lza C ave w e re  co llected  in  M ay an d  
J u n e  1980. In  a ll 24 sam p les w e re  collected , 
in  w h ich  th e  m a in  ions w e re  d e te rm in ed  
as w ell a s : pH , free  C 0 2 an d  to ta l m in e ra ­
liza tio n  (2 m ). T hese  d e te rm in a tio n s  w ere  
done in  th e  fie ld  w ith  a use  of field  la b o ra ­
to ry  M P-1. R esu lts  a re  p re sen ted  in  th e  
T ab le  1. In  a d d itio n , se v e ra l sam p les to  d e ­
te rm in a tio n  of oxygen  an d  h y d ro g en  iso ­
topes w ere  co llec ted  ( R ó ż k o w s k i ,  1980).



P h y s ic o -c h e m ic a l  p ro p e r t i e s  o f w a te r s  o f th e  B e r t i l  G la c ie r  
(S e p te m b e r ,  O c to b e r  1979; M ay , J u n e  1980)

L o c a ­
l i ty

no.*
L o c a l iz a t io n D a te

T im e
GM T

tw
l°C]

pH CO.2 
[mg/1]

C a 2+
[mv/1]
[mg/1]

M g2f
[mv/1]
[mg/1]

N a H  
+  K  + 

[mv/1] 
**

h c ° -
[mv/1]
[mg/1]

S° 4
[mv/1]
[mg/1]

C l~
[mv/1]
[mg/1]

C aC o 3
[m v/lj
[mg/1]

Q i s

[.Q/cm]
I m

[mg/1]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 E lza  C a v e -B e r t i l  G la c ie r ,  
o u t le t  o f a n  ice  tu n n e l

8 th  S e p t. 
1979

5 p .m . 0.3 7.2 — 0.80
18.0

0.46
5.5

1.40 1.30
79.3

0.87
41.7

0.59
20.9

1.36
68.0

5075.3 141.9

la E lza  C a v e -B e r t i l  G la c ie r  
i s n id e  a n  ice  tu n n e l - n e a r  
a  p u m p

19th Oct. 
1979

11 a .m . 0.86
17.2

0.62
7.4

1.71 1.45
88.4

1.11
53.5

0.63
22.4

1.48
74.0

4383.1 164.3

1 E lz a  C a v e -B e r t i l  G la c ie r  
o u t le t  o f a n  ic e  t u n n e l

21st O ct. 
1979

11 a .m . 
sair.ple for iso- 
topic analyses 

(tr.tium)

2 E lza  C a v e -a n  ic e  tu n n e l  
b e lo w  a  c a v e

19th O ct. 
1979

1 p .m . 0.1 7.4 2.2 0.82
18.4

0.56
6.7

1.82 1 40 
85,4

1.24
59.6

0.66
23.4

1.48
74.0

4275.6 168.4

2 E lz a  C a v e  
n e w  w a te r  in ta k e

1st M ay  
.1980

8 p .m . 0.1 7.5 4.4 1.10 
22 0

0.80
9.6

2.51 1.75 
If  6.7

1.50
72.0

1.1C
41.2

1.90
95.0

3317.1 217.1

2 E lz a  C av e  
n e w  w a te r  in ta k e

2 n d  M ay  
1980

10 a .m . — 7.5 4.4 1.10
22.0

0.70
8.4

2.51 1.75
106.7

1.40
67.2

1.16
41.2

1.80
90.0

3317.1 217.1

2 E lz a  C a v e  
n e w  w a te r  in ta k e

3 rd  M ay  
1980

3 p .m . — 7.4 5.5 1.10
22.0

0.76
9.1

2.46 1.90
115.9

1.26
60.5

1.16
41.2

1.86
93.0

3317.1 217.1

2 E lza  C av e  
n e w  w a te r  in ta k e

4 th  M ay  
1980

4.30 p .m . /— 7.4 5.5 1.06
21.2

0 70 
8.4

2.41 1.75
106.7

1 26 
60.5

1.16
41.2

1.76
83.0

3317.1 217.1

2 E lza  C av e  
n e w  w a te r  in ta k e

5th  M ay  
1980

8 a .m . — 7.5 4.4 1.10 
22 0

0.70
8.4

2.51 1.75
106.7

1.40
67.2

1.16
41.2

1.80
80.0

3317.1 217.1

2 E lza  C a v e  — a n  ice  tu n n e l  
b e n e a th  th e  c a v e  —  n e w  
in ta k e

1st J u n e  
1980

7.6 3225.0 223.3

3 E lza  C av e  — r ig h t  
o ro g r a p h ic ly  c r e e k

9th  S e p t. 
1980

9.30 p .m . 0.0 7.6 — 0.80
18.0

0.50
6.0

1.34 1.40
85.4

0.76 
36 6

0 58
20.6

1.40
70.0

5048.2 142.6

3 E lza  C a v e  — r ig h t  c r e e k  
o r o g r a p h ic ly

19th O ct. 
1979

0.30 p .m . 0.1 7.6 2 2 0.88
17.6

0.72 
8 6

1.67 1.50
91.5

1.14
54.5

0.63
22.4

1.60
80.0

4275.6 168.4



4 E lza  C a v e  — le f t  c r e e k  
o r o g r a p h ic ly

9th  S ep t. 
1980

9.20 p .m . 0.1 7.5 — o.so
18.0

0.46
5.5

1.40 1.40
85.4

0.78
37.6

0.58
20.6

1.36
63.0

5013.6 143.0

4 E lza  C a v e  — le f t  c r e e k  
o r o g r a p h ic ly

19th O c t 
1979

12 a .m . 0.0 7.2 3.3 0.92
18.4

0.60
7.2

1.70 1.50
91.5

1.09
52.1

0.63
22.4

1.52
76.0

4337.8 166.0

5 B e r t i l  G la c ie r  — le f t  m e a n d e r  
o r o g r a p h ic ly  — m a r g in a l  
s t r e a m  o f th e  g la c ie r

9th  S ep t. 
1979

3.15 p .m . 0.1 7.4 1.26
25.2

0.38
4.6 '

1.75
106.7 "

0.27
9.6

1.64
82.0

7771.5 92.6

6 B e r t i l  G la c ie r  — le f t  m e a n d e r  
o r o g r a p h ic ly  — a f t e r  
a  c o n n e c t io n  o f s t r e a m s

9th  S e p t 
1979

3 p .m . 0.2 7.4 1.56
31.2

0.84
10.1

0.24 1.55
94.5

0.82
39.5

0.27
9.6

2.40
120.0

5014.3 143.6

7 B e r t i l  G la c ie r  — le f t  m e a n d e r  
o r a g r a p h ic ly  — s t r e a m  b y  
th e  „ c a m p ”

8th  S ep t. 
, 1979

12 a .m . 0.0 7.2 1.30
36.0

0.88
10.6

0.24 1.50
91.5

1.10
52.7

1.10
11.4

2.63
134.0

4628.6 155.6

8 B e r t i l  G la c ie r  — le f t  m e a n d e r  
o r o g r a p h ic ly  — in s id e  th e  cav e  
b e f o r e  a  c o n n e c t io n

8th  S e p t. 
1979

0.10 p .m . 0.0 7.2 1.80
36.0

0.80
9.6

0.25 1.65 
1G0.6

0.91
43.9

0.29
10.3

2.60
130.0

4651.3 154.8

9 B e r t i l  G la c ie r  — t r i b u t a r y  
f r o m  th e  g la c ie r  to  a  le f t  
m e a n d e r  (o r o g ra p h ic ly )

8th  S e p t. 
1979

12 a .m . 0.1 6.3 0.50
10.0

0.20
2.4 "

0.85
51.8

0.19
6.7

0.70
35.0

19006.3 37.9

10 B e r t i l  G la c ie r  — le f t  m e a n d e r  
o r o g r a p h ic ly  in s id e  th e  
c a v e  b y  th e  e n t r a n c e

8th  S e p t. 
1979

0.30 p .m . 0.1 7.2 1.68
33.6

0.82
9.8

0.11 1.55
94.5

0.77
36.8

0 29 
10.3

2.40
120.0

5085 2 141 6

11 B e r t i l  G la c ie r  —- le f t  m e a n d e r  
o r o g r a p h ic ly  in s id e  th e  
c a v e -d e e p ly

8th  S e p t.
1979

1 p .m . 0.1 7.1 1.80
36.0

0.54
6.5

0.21 1.65
100.6

0.58
27.9

0.32
11.4

2 34 
117.0

5146.0 139.9

12 B e r t i l  G la c ie r  — le f t  m e a n d e r  
o r o g r a p h ic ly ,  a  c r e e k  a t  th e  
s u r f a c e  o f  th e  w h o le  
m e a n d e r

8th  S e p t. 
1979

1.30 p .m . 0.0 7.2 1.76
35.2

0.82
9.8

0.11 1.65
100.6

0.79
37.8

0.25
8.9

2.58
129.0

4387.3 147.3

13 B e r t i l  G la c i e r  — r ig h t  
m e a n d e r  o r o g r a p h ic ly

9th S e p t. 
1979

2 p .m . 0.2 7.0 — 1.20
24.0

0.34
4.1

— 1.50
91.5

— 0.17 
6 0

1.54
'.'70

8909.5 20.8

14 B e r t i l  G la c ie r  — a c r e e k  a t  
th e  ic e  s u r f a c e  — a b o v e  
th e  c a v e

8th  S e p t. 
1979

5 p .m . 0.2 6.8 0.64
12.8

0.18
2.2

1.05
64.0

0.17 
6 0

0.82
41.0

16952.4

.

42 5

* N u m b e rs  o f s i te s  in  a g r e e m e n t  w ith  f ig u r e s  1, 2 a n d  3.
** (N a ++ K +) e v a lu a te d  f ro m  a  d if f e r e n c e  o f c a t io n s  a n d  a n io n s .



O n th e  basis of th e  an a ly ses  p re sen ted  
in  th e  d iag ram s (Figs 4—8) an d  in  th e  T a b ­
le 1, th re e  g en e tic  w a te r  ty p es  can  be d is ­
tin g u ish ed :

1. A u to ch th o n o u s w a te rs . T hey  c irc u la te  
a t th e  g lac ie r su rface  an d  feed  th e  u n d e r ­
g ro u n d  w a te r  n e tw o rk  inside  th e  g lac ier. 
T hese w a te rs  a re  s lig h tly  m in e ra liz ed : 2 m 
is sm a lle r  th a n  50 m g /l ,  a  w a te r  ty p e  
H C 0 3- - C a 2+- ( N a + +  K+). S am p le  14 in  T a ­
b le  1 a n d  in  F ig u re  5 is an  ex am p le  of 
such  w a te r.

rg79 1900

Fig. 4 . In c rea se  in  m in e ra liz a tio n  of w a ­
te r s  of th e  B e rtil G lac ie r (the  E lza Gave) 
fro m  th e  end  of a u tu m n  1979 u n ti l  th e  end 

of w in te r  1980

2. A lloch thonous w a te rs . T hey  flow  in 
m a rg in a l m ean d e rs . T hey  com e from  th e  
slopes of th e  g lac ia l v a lley  a n d  possess a 
m ean  m in e ra liz a tio n  of 100— 150 m g /l. T hey  
a re  of th e  ty p e  H C 0 3_ —C a2+ —SO 2 - (M g2+). 
T he  ion ic  com position  of th e se  w a te rs  r e ­
flec ts th e  k in d  of ro ck s th e y  p ass  over. 
T hese  ro ck s m a in ly  flow  in s id e  th e  m e a n ­
d e rin g  caves of th e  B e rtil G lacier.

3. A lloch thonous — u n d e rg ro u n d  w a te rs . 
T hey  occur in s id e  th e  B e rtil G lacie r. T hey  
com e from  th e  su rface  g lac ia l w a te rs  and  
ru n  in to  g lac ie r w ells  an d  ponors . T he w a ­
te rs  c irc u la te  in side  th e  v a s t b asin s  an d  
n e tw o rk s  of ice passages; th e i r  ex change  
la s ts  fo r sev e ra l y ea rs  as p ro v ed  by  tr i t iu m  
an a ly ses a n d  re su lts  of e x p e rim e n ta l cryo- 
chem ica l w o rk s of th e  sam e au th o r . T he 
w a te rs  possess a m ean  m in e ra liz a tio n  of: 
142—217 m g/l (n° 1, 2, 3, 4, a t  F ig. 5 and  
in  th e  T ab le  1). T he ty p e  of w a te r  is s im ila r

to  th e  one of feed ing  — au to ch th o n o u s  w a ­
te rs :

H C 0 3- - C a 2+- ( N a +  +  K + )

T he m in e ra liz a tio n  of th e se  w a te rs  w as 
found  to  in c rea se  co n sid e rab ly  in  tim e  fro m  
sp rin g  to  su m m er to  w in te r . T he  m ax im u m  
of m in e ra liz a tio n  occurs a t  th e  end  of w in ­
te r  w h e rea s  its  m in im u m  — in  sp ring . T he 
in c rease  in  th e  a m o u n t of som e ions in  
th ese  w a te rs  is w ell i l lu s tra te d  by  F igs 4 
a n d  8. S uch  p h en o m en o n  is caused , as p roved  
by  th e  a u th o r ’s ex p e rim e n ts  done a t  th e  
P o lish  s ta tio n  in  H o rn su n d , by  th e  so -ca lled  
cryochem ica l effect.

Final remarks

T he in v es tig a tio n s  c a rr ie d  o u t a t  th e  
B ertil G lac ie r h av e  n o ted  p h en o m en a  s im ila r  
to  k a rs tic  ones. S im ila r p h en o m en a  h ad  b een  
fo u n d  p rev io u sly  a t  th e  g lac ie rs  of th e  H o rn ­
su n d  a re a  ( P u l i n a ,  1979). S u p e rf ic ia l k a rs t  - 
- re la te d  fe a tu re s  a re  d irec tly  co n n ec ted  w ith  
u n d e rg ro u n d  g lac ia l d ra in a g e  an d  w ith  som e 
aspec ts  of ab la tio n . T h an k s  to  a d iscovery  
of la rg e  cave sy s tem s in s id e  th e  B e rti l G la ­
c ie r an d  th e  poss ib ilitie s  to c a rry  ou t th e re  
hyd ro log ica l an d  th e  h y d ro ch em ica l s tu d ies , 
a w e ll-o rg an ized  h y d ro g rap h ic  sy s tem  of 
th e  g lac ie r w as found . In s id e  th e  g lac ie r 
occur b as in s  filled  w ith  w a te r  a n d  a n e t ­
w o rk  of ch an n e ls  connec ted  w ith  a  c e n tra l 
co llec to r. T he E lza C ave is th e  o u tle t f r a g ­
m e n t of th is  co llecto r. T he  w a te rs  c irc u la te  
in s id e  th e  b as in s  an d  th e  caves of th e  cen ­
t r a l  ch an n e l fo r sev e ra l y e a rs  w h e re a s  th e ir  
m in e ra liz a tio n  a n d  som e p h y sico -ch em ica l 
p ro p e r tie s  a re  c rea ted  by  th e  c ryochem ica l 
effect.

B ased on hyd ro log ica l an d  hyd ro ch em ica l 
in v es tig a tio n s  as w ell a s  on a  re s u lt of 
a cryochem ica l ex p e rim e n t, th e  fo llow ing  
d a ta  h ave  b een  received . T he  v o lu m e of th e  
k a rs tic  sy s tem  of th e  B e rti l G lac ie r, in s id e  
w h ich  th e  w a te rs  c irc u la te  in  w in te r , is 
over 100 th o u sa n d  cubic  m e tre s . A t th e  sam e 
tim e  th e  passages of th e  ice caves occupy 
on ly  a sm a ll p a r t  of th e  vo lum e. M ost of 
it, is occupied  b y  w a te r-b e a r in g  b as in s  fo r-
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Pig. 5. C hem ical com position  of g lac ia l w a te rs  of th e  B e rtil G lacie r in  a c irc u la r  d iag ram . T he sam p le  n u m b ers  as in  th e  T ab le  1
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Fig. 6. D ependence  of th e  co n cen tra tio n  of H C O ^ on th e  co n c e n tra tio n  of (Ca2+-fM g2+) 
in  w a te rs  of th e  B e rtil G lac ie r (S ep tem b er, O ctober — 1979; M ay, J u n e  — 1980):

h c c >7
A — w a te r s  a t  th e  g la c ie r  s u r f a c e ------------------------=  1.1—1.3

C a2+ +  M g2-

hco7
B — w a te r s  in s id e  th e  E lza  C av e  ------------------------=  0.9—1.0

C a2+ +  Mg2+

HC0 7
C — w a te r s  in s id e  th e  c a v e s  o f a  le f t  m e a n d e r ------------------------=  0.6—0.7

C a2+ +  Mg2+

H C 0 1
D — e q u i l ib r iu m  c u rv e  ------------------------=  1

C a2+ 4- Mg2+
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Fig. 7. D ependence  of th e  co n cen tra tio n  of C a2+ to  M g2+ in  w a te rs  of th e  B e rtil G lacie r 
(S ep tem ber, O ctober 1979; M ay, J u n e  1980):
A  — w a te r s  a t  th e  g la c ie r  s u r f a c e ,  B  — w a te r s  in s id e  th e  E lz a  C av e , C — w a te r s  in s id e  th e  c av e s  o f
a  l e f t  m e a n d e r ,  D — e q u il ib r iu m  c u rv e



Fig. 8. D ependence  of c o n cen tra tio n s  of io n s(C a2+ +  M g2+), HCO 3 , N a + +  K +, SO^ C l-  
on th e  to ta l  m in e ra liz a tio n  (2 m ) in  w a te rs  of th e  B e rtil G lac ie r (S ep tem b er, O ctober 1979; 
M ay, J u n e  1980):
A  — w a te r s  a t  th e  g la c ie r  s u r f a c e  in  i ts  c e n t r a l  p a r t ,  A ’ — w a te r s  a t  th e  g la c ie r  s u r f a c e  in  i t s  m a r g in a l  
p a r t ,  B  — w a te r s  in s id e  t h e  E lza  C av e , C — w a te r s  in s id e  th e  c a v e s  o f th e  l e f t  m e a n d e r ,  D — e q u i­
l ib r iu m  l in e ,  E — o p tim u m  m e a n s  o f  g e n e t ic  c o n n e c t io n  o f w a te r  ty p e s  o f  t h e  B e r t i l  G la c ie r



m ed of m ic ro -ch an n e ls , as sm a ll as 1 cm 
in  d iam ete r . T he vo lum e of th e  k a rs tic  sy s­
tem  is eq u a l to  ab o u t 0,05% of th e  vo lum e 
of th e  w ho le  B e rtil G lacie r. T he vo lum e 
of th e  n e tw o rk  m u s t be accep ted  to  in c re ­
ase  by  a t  le a s t tw ice  in  sum m er. T h erefo re , 
it m ay  co n s titu te  over 0,1% of th e  vo lum e 
of th e  w ho le  g lacier.

T he vo lum e of w a te rs  th a t  flow  o u t th e  
g lac ie r in  w in te r , can  be ev a lu a ted  a s  over 
100 th o u san d  cubic m e tre s . T he w a te r  c a rr ie s  
ou t ab o u t 17 to n s of d isso lved  sa lts , m a in ly  
ca lc ium  ca rb o n a te  an d  su lp h a tes .

T he  p re se n te d  re s u lts  of s tu d ies  from  
th e  B e rtil G lacie r, a lth o u g h  th e y  a re  only  
p re lim in a ry , p ro v e  th a t  a t S p itsb e rg en  th e re  
a re  g lac ie rs  w h ich  h ave  a w ell developed  
k a rs tic  h y d ro g rap h y . T he w a te rs  c ircu la te  
in side  th e  g lac ie rs a ll y e a r ro u n d , d u rin g  
t’he p o la r  w in te r  n ig h t as w ell.

T he  hyd ro ch em ica l in v es tig a tio n s  a re  the  
p rin c ip a l w ay  to  d is tin g u ish  th e  genetic  
types of w a te rs  in s id e  g lac ie rs  s im ila r to 
th e  B e rtil G lacie r. R esu lts  of th e se  in v e s ti­
ga tions a re  of g re a t p ra c tic a l sign ificance  
of th e  s e ttle m e n t a n d  th e  coal m in e  a t  
P y ram id en . T he cost of g e ttin g  th e  w a te r  
a n d  its  ex p lo ita tio n  a re  m an y  tim es  sm a lle r 
an d  m ore  c e r ta in  th a n  th e  p rev io u s h yd ro - 
logical ap p lied  a t  S p itsbergen .

T ra n sla ted  by L eszek  M arks
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M arian  P u lin a

Z JA W IS K A  Z B L IŻ O N E  DO K RA SO W Y C H  W LODOW CU 
B E R T IL , ZA C H O D N I SPIT SB E R G E N

S t r e s z c z e n i e

T em atem  a r ty k u łu  są  fo rm y  zbliżone do k raso w y ch , o d k ry te  
w  lodow cu B ertil, położonym  w  c e n tra ln e j części Z achodniego  
S p itsb e rg en u  (rys. 1). F o rm y  te  są  pow iązan e  z podziem nym  
odw odn ien iem  lodow ca o raz  z sy s tem em  ja sk iń  i s tu d n i położo­
nych  w  częścii m a rg in a ln e j lodow ca. D ługość k o ry ta rz y  ty ch  
ja sk iń  p rzek racza  1 km .

A rty k u ł zaw ie ra  ró w n ież  w y n ik i b a d a ń  hydro log icznych  i h y ­
d rochem icznych  p rzep ro w ad zo n y ch  w  lodow cu B e rtil (tab . 1, 
rys. 4, 5). W yróżniono  tu  k ilk a  g en e tycznych  ty p ó w  w ód, w  ty m  
w ie lo le tn ie  w ody  p ły n ące  w  c e n tra ln y m  k o lek to rze  (rys. 6— 8). 
W ody te  n ie  z a m a rz a ją  w  czasie nocy p o la rn e j.

W yn ik i b a d a ń  zosta ły  w y k o rzy s tan e  do p ro je k tu  u jęc ia  w ód 
z lodow ca B ertil. W sezonach  je s ien n y ch  i z im ow ych  1979 i 1980 
w ody te  zasila ły  rad z ieck ie  osied le  i k o p a ln ię  P iram id en .

M arian  P u lin a

PH ÉN O M ÈN E S R ESSE M B L A N T  A U X  PH ÉN O M ÈN ES 
K A R ST IQ U E S D ANS LE  G LA C IER  

B ER T IL , S P IT S B E R G  O C C ID EN TA L

R é s u m é

D ans ce t a r t ic le  son t d iscu tées les fo rm es re s se m b la n t à  celles 
k a rs tiq u e s , déco u v erte s  d an s le g lac ie r B e rtil, s itu é  d an s la p a r ­
tie  c e n tra le  du  S p itsb e rg  O cciden ta l (fig. 1). E lles so n t liées 
à  la  d é sh y d ra ta tio n  so u te rra in e  du  g lac ie r e t u n  sy s tèm e  de 
g ro tte s  e t d e  p u its  s itu é s  dans la  p a r t ie  m a rg in a le  du  g lac ie r. 
L a lo n g u eu r des g a le r ie s  dépassé  1 km .

L ’a r tic le  p ré se n te  ég a le m en t les ré s u lta ts  des re ch e rch es  h y d ro ­
log iques e t h y d ro ch im iq u es  e ffec tu ées d an s le g lac ie r B ertil 
(tab leau  1, fig. 4, 5). O n t y  é té  d is tin g u és  q u e lq u es  types d ’eau x  
g én é tiq u es, y  com pris les e au x  de longues an n ées  co u lan t dans 
le  co lle c teu r c e n tra l (fig. 6— 8). Ces eau x  ne  g è len t pas d u ra n t 
la  n u it  po la ire .

L es ré s u lta ts  des re ch e rch es  o n t é té  e ffec tu és p o u r le  p ro je t 
du  cap ta g e  d ’eau x  du  g lac ie r B ertil. E n  saison  d ’au to m n e  et 
d ’h iv e r  1979 e t 1980 ces eau x  a lim e n ta ie n t u n e  c ité  so v ié tique  
e t la  m in e  P iram id en .
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An outline of history of Polish speleology**

A b s t r a c t :  A sh o r t re v ie w  of m ore  im ­
p o r ta n t a tta in m e n ts  of P o lish  speleology 
is p re sen ted , w ith  a  p a r t ic u la r  a tte n tio n  
p a id  to  th e  s tu d ies  c a rr ie d  o u t a f te r  1945 
(inc lud ing : geologic, archaeo log ic , b iospeleo- 
logic stud ies). T he co n sid e rab le  in te re s t  of 
P o lish  n a tu ra lis ts  in  geologic a n d  pa laeo n - 
to log ic  aspec ts of p a la e o k a rs t is em phasized . 
A lso, a  co n sid e rab le  in te re s t w as focused 
on  ap p lic a tiv e  p ro b lem s of s tu d y in g  caves 
an d  on w o rk s on th e  o rig in  of deposits  in  
th e  k a rs tic  areas .

Introduction

A rchaeolog ic  s tu d ies  h av e  b een  ca rr ied  
th ro u g h  since th e  X IX th c e n tu ry  in  th e  
caves of th e  P o lish  te r r i to ry  (cf. K o w a l ­
s k i ,  1951— 1953). T hey  p ro v ed  th a t  th e  
caves w e re  in h a b ite d  by  m a n  d u rin g  th e  
P a laeo lith ic  an d  N eolith ic . L a te r  on, th e  
caves w e re  u sed  fo r s to rage . F ir s t  no tes  
ab o u t th e  k a rs t  fe a tu re s  can  be  found  a lr e ­
ad y  in  a  l i te r a tu re  of th e  X V Ith an d  X V IIth 
c e n tu ry  (at th a t  tim e  th e  caves w e re  a lre a d y  
described  as w ell a s  speleot'hem s o ccu rring  
in  th em , d isap p ea rin g  s tream s, la rg e  sp rings, 
etc.). T he  f i r s t  a tte m p ts  of a  sc ien tific  in te r ­
p re ta tio n  of cave o rig in  can  be  connected  
w ith  th e  s tu d ie s  c a rr ie d  by  S. S t a s z i c  
(1815) in  th e  X V IIIth an d  a t  th e  beg in n in g  
of th e  X IX th cen tu r ie s  in  th e  C racow  U p land  
(O jców  a re a  n e a r  C racow ) as w e ll a s  in  
th e  Po lish , S lo v ak ian  an d  H u n g a ria n  C a rp a ­
th ian s . H e belived  in  th e  co n sid e rab le  ro le  
of in f il tra t in g  w a te rs  in  th e  w a sh in g  of l i ­
m estones and  spe leo them  fo rm atio n . In  a d ­
d itio n , he  described  th e  bone re m a in s  of 
cave b ea rs , k n o w n  espec ia lly  fro m  th e  caves 
o f th e  N iżn ie  T a tra  M ts.

B ack  th e n , m an y  geologists d ea lt w ith  v a ­
r io u s  a sp ec ts  of cave o rig in  a n d  a f te rw a rd s , 
a lso  of su p e rf ic ia l k a rs t. I  w ish  to  m en tio n  
som e p a p e rs  in  th a t  fie ld : 1 — S. P l a c h e t -  
k  o (1876) w ho  described  sev e ra l sinkho les 
in  lim es to n es a t  P o d h o rce  n e a r  Lvov, 2 — 
S. S y r  s k i  (1876) w ho  p re sen ted  a  com ­
p lex  d e sc rip tio n  of th e  P o sto jn a  C ave w ith  
an  an a ly s is  of th e  liv in g  cond itions of P ro ­
teu s  an g u in u s , 3 — ;A. R e h m a n  (1895) 
w ho d escrib ed  th e  S lo v ak ian  K a rs t w h en  he 
p re p a re d  a g eog raph ic  d esc rip tio n  of th e  
C a rp a th ia n s  an d  in tro d u ced  th e  te rm  „ k a rs t” 
in to  th e  P o lish  l i te ra tu re , 4 — W. Ł o z i ń ­
s k i  (1907) w ho  s tu d ie s  th e  k a r s t  of th e  
G a lic ian  Podole , 5 — L. S a w i c k i  (1909) 
w ho u sed  th e  concep t of W. M. D av is fo r 
an  in te rp re ta tio n  of géom orpholog ie  ev o lu ­
tio n  of k a rs tic  a rea s , 6 — K. K o w a l s k i  
(1951— 1953) w ho  p u b lish ed  an  in v es to ry  of 
th e  P o lish  caves w ith  a  com pend ium  of 
know ledge of a k a rs t  an d  caves in  th is  
c o u n try  an d  w ith  a n  a n a ly s is  of p rev io u s 
ach ie v em en t in  geology, hydro logy , m ic ro ­
c lim ate , b iospeleology, n a tu re  conserva tion , 
etc.

S ince th e  v e ry  b eg in n in g  of k a rs t  an d  
cave re sea rch , geologic, a rchaeo log ic  an d  
palaeon to log ic  a sp ec ts  of cave  deposits h ave  
been  analyzed . A t th e  beg in n in g  of th e  X X th 
c e n tu ry  b iospeleologic  in v es tig a tio n s  h ad  
been  a lso  s ta r te d  an d  th e n , w o rk s fo r th e  
pu rp o ses of n a tu ra l  co n se rv a tio n  (especia lly

* M useum  of th e  E a rth , P o lish  A cadem y 
of Sciences, al. N a S k a rp ie  20/26, P L  00-488 
W arszaw a, P o lan d

** T he  p a p e r  w as p re se n te d  a t  th e  V Ith 
S peleo log ical School a t  L ąd ek -Z d ró j, 6th F e ­
b ru a ry  1980.



in  connec tion  w ith  sav in g  cave fillings from  
being  ex p lo ited  as fe rtilize rs). R ecen tly , 
com plex  in v es tig a tio n s  of m ore  in te re s tin g  
caves o r v a s te r  k a rs t h av e  b een  c a rr ied  
th ro u g h .

P o lish  geolog ists h ave  been  in te re s te d  in  
caves of m an y  E u ro p ean  c o u n tr ie s  since  th e  
X V IIIth cen tu ry . In  th e  X IX th ce n tu ry  
J . C z e r s k i  (1876) c a rr ie d  ou t speleologie 
in v es tig a tio n s  in  S iberia . A fte r W orld  W ar 
II, th e  P o lish  cav e rs  h ave  w o rk ed  in  m an y  
co u n tr ie s  (s ta r tin g  from  th e  tro p ic s  of C uba 
to  th e  p o la r a re a  of th e  S v a lb a rd  A rch ip e ­
lago). A t f irs t , th e y  w ere  in te re s te d  in  caves 
w ith in  lim estones, th e n  w ith in  gypsum , loess 
a n d  san d s to n es , an d  la te ly  w ith in  g lac ie r 
ice as w ell.

In  P o lan d  th e re  is now  a v e ry  ac tiv e  
te am  fo r cave  re se a rc h  (sc ien tific  fields, 
to u r is t an d  spo rt) of p a la e o k a rs t an d  of 
s im ila r  ph en o m en a . In  sp ite  of th is , th e re  
is n e ith e r  a  se p a ra te  re se a rc h  in s ti tu te  n o r 
a  speleo log ica l fed e ra tio n  in  th is  coun try . 
T h e re fo re , a  p ro p e r  ap p lic a tio n  of re su lts  
of dom estic  a n d  e x te rn a l re se a rc h  e x p e d i­
tio n s  is n o t easy.

Era of basic physiographic studies 
( X lX th  and the beginning of XXth  
centuries)

T he q u a n ti ty  of sc ien tific  co n tr ib u tio n s  
to  k a r s t  a n d  caves (ab o u t 2000***) m ak es 
th e  su b d iv is io n  of th e  h is to ry  of P o lish  
speleo logy  in to  se p a ra te  p eriods a com plex  
task . G en e ra lly  sp eak ing , one can  accep t 
th a t  u n ti l  th e  end  of th e  1st W orld  W ar 
th e re  h a d  b een  a perio d  of so -ca lled  basic  
p h y sio g rap h ic  s tu d ies . B u t in  th a t  tim e  also, 
m an y  reg io n a l sy n th eses  h av e  b een  p re p a ­
red , m u ch  s im ila r  to  th e  ones of th e  period  
b e tw een  th e  tw o  w o rld  w a rs . F in a lly , in  
th e  la s t p e rio d  in itia te d  by  th e  m on o g rap h  
of K. K o w a l s k i  (1951—1954), a tte m p ts  
of m ore  g en e ra l com plex  s tu d ies  p re d o m i­
n a ted .

T he  in te re s t  in  caves an d  k a rs t  d u rin g

*** F o r th is  re a so n  th e  a u th o r  m en tio n s 
on ly  som e p a p e rs : he  hopes to  p re p a re  a n o ­
th e r  p a p e r  w ith  a  fu ll a n a ly s is  of th e  
a c h ie v em en ts  of P o lish  speleology.

th e  p e rio d  of so -ca lled  p h y sio g rap h ic  s tu ­
dies, re f le c ts  th e  g en e ra l tr e n d s  of n a tu r a l  
sc iences in  th e  X IX th a n d  a t  th e  b eg in n in g  
of th e  X X th cen tu ry . M ore in te n s iv e  w o rk s  
in  th e  caves h av e  b een  s ta r te d  in  th e  second  
h a lf  of th e  X IX th c e n tu ry  in  re s u lt  of s tu ­
d ies of cave  fills  fo r a rchaeo lo g ica l p u rp o ses 
(com p. Z a w i s z a ,  1871; D e m e t r y k i e -  
w  i c z, 1914). T hese  w o rk s h av e  a lso  in i t ia ­
ted  palaeon to log ic  (com p. Ł o m n i c k i ,  1881; 
K i e r n i k ,  1913), b o tan ic  (com p. Ż m u d a ,  
1915) a n d  zoologie (S y r  s k  i, 1877; D e m  e 1, 
1918) in v es tig a tio n s. F ir s tly  sp ecu la tio n  on 
th e  o rig in  of a s ing le  cave  w as th e  p ro b lem  
o r a n  a n a ly s is  of its  specific  fe a tu re s  (eg. 
th e  re c e n t fa u n a  of th e  P o s to jn a  C ave — 
S y r  s k i, op. cit., th e  o rig in  of a spe leo - 
th em  cave a t  Ł o k u tk i by  T łum acz, Podole  
— Ł o m n i c k i ,  1895) o r of a  sm a ll a re a  
w ith  sin k h o les  an d  u n d e rg ro u n d  s tre a m s  in  
P o d h o rce  ( P ł a c h e t k o ,  op. cit.). B u t a l r e ­
ad y  befo re , th e  n eed  fo r cave  in v es tig a tio n s  
of c e r ta in  m o u n ta in  a re a s  h ad  b een  a p p re ­
c ia ted . O w ing to  th a t  J . G. P a w l i k ó w -  
s k  i (1887) w o rk ed  ou t th e  caves in  th e  
W este rn  T a tra  M ts.

Period of first regional syntheses  
(betw een the two world wars)

T he p e riod  of so -ca lled  p h y sio g rap h ic  
s tu d ie s  as w ell a s  th e  fo llow ing  p e rio d  of 
f i rs t reg io n a l sy n th e se s  a re  n o t u n ifo rm . 
T he palaeon to log ic  a n d  geologic s tu d y  of 
J . C z e r s k i  (op. cit.), d ea lin g  w ith  th e  
o rig in  of th e  N izh n e -U d in sk ay a  C ave an d  
asso c ia ted  in v es tig a tio n s  in  th e  su r ro u n d in g s  
of L ak e  B aik a l, w as a n  a t te m p t in  in te r ­
p re ta tio n  of th e  géom orpho log ie  ev o lu tio n  
of a k a rs tic  a re a , be ing  a h e a d  o f th e  ideas 
of W. M. D avis. T hese  in v es tig a tio n s  h av e  
been , to  som e e x te n t, c o n tin u ed  b y  L. S a -  
w i c k i  (1909) w ho  in te rp re te d  k a r s t  evo ­
lu tio n  as a n  e ffec t of ch an g in g  c lim atic , 
tec to n ic , etc. cond itions; w h ich  he  based  on 
a d e ta iled  an a ly s is  of th e  géom orpho log ie  
ev o lu tio n  of th e  S lo v ak ian  K a rs t  an d  of ty ­
p ica l k a rs tic  a re a s  in  E u ro p e  (F ren ch  C en ­
tr a l  M assif, D in a rid es , J u ra ,  etc.). A re f e ­
ren ce  to  th e  idea  of th e  g eog raph ic  cycle of 
W. M. D avis by  h im  w as th e re fo re  q u ite  fo r-



m al. T he la s tin g  v a lu e  of S aw ick i’s idea 
(s im ila rly  as th e  one of C zerski) re su lts  from  
a tig h t connection  of k a rs t  ev o lu tio n  w ith  
co n d itions of re lie f  fo rm atio n  in  th e  a n a ­
lyzed a reas .

T he in v es tig a tio n s  of th e  p e riod  be tw een  
th e  tw o  w ars , c a rr ie d  ou t by  L. S a w i c k i  
(1924) in  T h a ilan d  or by B. Z a b o r s k i  
(1932) in  th e  C en tra l M assif, also  b ro ad ly  
d ea lt w ith  th e  géom orpholog ie  ev o lu tio n  of 
th ese  a reas . T he sam e ap p ro ach  w as also  r e ­
p re sen ted  by  A. W r z o s t e k  (1933) in  his 
p a p e r  d ea ling  w ith  k a rs t in  th e  T a tra  M ts., 
in  connection  w ith  th e  idea of A. G rund  
ab o u t a u n ifo rm  level of k a rs tic  w a te rs . To 
a c e r ta in  degree, h is in v es tig a tio n s  w ere  
co n tin u ed  by S. Z w o l i ń s k i  (1955) a l t ­
hough  th e  la t te r  considered  t'he o rig in  of 
k a rs t  as a re s u lt of th e  evo lu tio n  of m an y  
s e p a ra te  un its .

In  th e  perio d  b e tw een  th e  tw o  w orld  
w a rs  th e  f i rs t  cave m ono g rap h s in  th e  C ra ­
cow  U p land  ( C i ę t a k ,  1935) had  b een  in i­
tia te d  as w ell as a tte m p ts  of in te rp re ta tio n  
of g re a t u n its  of k a rs t  o rig in  d ep en d an t on 
d e fin ite  tec to n ic  d e fo rm a tio n s  of a k a rs t 
a re a  of th e  D in a rid es  ( M a l i c k i ,  1938). 
A  s tu d y  on a gypsum  k a rs t in  P okuc ie  (by 
M a l i c k i ,  1938) is a lso  a  reg io n a l sy n th e ­
sis. In d ep en d en tly , re se a rc h  on fossil m am ­
m als, found  in  a cave a t  W ęże by  D ziało­
szyn, h ad  been  s ta r te d  fo r pa laeo g eo g rap h i- 
ca l p u rp o ses  ( S a m s o n o w i c z ,  1934).

Speleological investigations after 1945

T he m ost re c e n t perio d  of speleological 
stu d ies  in  P o lan d  is, a t  th e  sam e  tim e, 
g re a tly  connected  w ith  v e ry  in ten s iv e  in v es­
tig a tio n s. A cave in v e n to ry  of K. K o w a l ­
s k i  (1951— 1954) w as n o t only  a re c a p itu ­
la tio n  of h ith e rto  know ledge b u t i t  also 
p ro v o k ed  a y o unger g en e ra tio n  of n a tu ra lis ts  
to  fu r th e r  stud ies.

G eology of karst and caves

L a te ly  m an y  p a p e rs  h av e  been  pub lished  
in  th is  co u n try  an d  ab ro ad ; am ong  th em  I 
h av e  chosen  only  som e to  be p re se n te d  h ere  
in  g ro u p s:

1. E x p e rim e n ta l stud ies.

T hey  h av e  been  in itia te d  in  P o land  by 
J. R u d n i c k i  (1960) w ith  h is w o rk s on 
flu tes . In  a  la b o ra to ry  he has ob ta in ed  
a  se ries  of scalops in  p la s te r -o f-P a r is  u sing  
w a te r  s tre a m s of d if fe re n t flow  velocity . 
T he  c rea ted  fo rm s n o t only  p roved  th e  
d irec tio n  of a flow  b u t a lso  re f le c ted  
a fu n c tio n a l dep en d en cy  of th e  d ep ression  
sh ap e  on th e  flow  velocity . T h is p ap e r 
shou ld  be co nsidered  as a p re lim in a ry  w ork  
on th e  p rob lem .

J . B a l w i e r z  a nd  S. D ż u ł y ń s k i  
(1976) h av e  m odelled  th e  cond itions in  w h ich  
p h re a tic  k a rs t  p rocess de fo rm a tio n s has 
cau sed  rock. In  ex p e rim e n ts  th e y  u sed  a 
c rack ed  p la s te r-o f-P a r is  m a te r ia l an d  a con ­
tin u o u s  w a te r  s tre a m  in  open ta n k s  an d  
closed  co n ta in e rs . T hese  inv es tig a tio n s 
w ere  of p ra c tic a l s ign ificance  an d  w e re  
ap p lied  d u rin g  an a ly ses of th e  o rig in  of 
k a rs t  lead  an d  zinc deposits  (see below ).

2. M orphology  of caves an d  su rface  k a rs t  
re lie f.

B ased  on th e  an a ly se s  of v a rio u s  fea ­
tu re s  of cave re lie f , a tte m p ts  to  re c o n s tru c t 
th e  o rig in  of u n d e rg ro u n d  a n d  su rface  k a rs t  
h av e  been  in itia te d . T he idea connected  
w ith  concep ts of M. K l i m a s z e w s k i
(1958) a n d  S. Z. R ó ż y c k i  (1960), ab o u t 
a k a rs t  P a laeo g en e  re lie f  (m onadnocks) in  
th e  C racow -C zęstochow a U p land , in flu en ced  
fo r m an y  y ea rs  th e  s tu d ies  on k a rs t  re lie f. 
T he  in v es tig a tio n s  of th e  u n d e rg ro u n d  k a rs t  
re lie f  in  th e  C racow  U p lan d  ( G r a d z i ń ­
s k i ,  1962), s tu d ies  on su rface  re lie f  by 
S. D ż u ł y ń s k i  e t al. (1966) and  on th e  
cave sed im en ts  in  th a t  a re a  ( M a d e y s k a -  
-N  i k  1 e w  s k  a, 1969) p ro v ed  th a t  th e  p re ­
sen t to p o g rap h y  of th e  C racow -C zęstochow a 
U p land  is y o u n g er (U pper M iocene, P lio ­
cene, Q u a te rn a ry ).

D eta iled  s tu d ie s  on th e  m orphogenesis 
of caves h av e  b een  s ta r te d  in  P o lan d  by 
J . R u d n i c k i  (1958, 1967) an d  R. G r a ­
d z i ń s k i  (1962). T he fo rm er has an a ly zed  
on th is  basis th e  cave  ev o lu tio n  in  th e  T a ­
tr a  M ts., w h e rea s  th e  la t te r  — in  th e  C ra ­
cow  U p land . In  b o th  cases a re c o n s tru c tio n  
of th e  ev o lu tio n  of th e  u n d e rg ro u n d  k a rs t



w as connected  w ith  th e  m o rp h o g en e tic  e n ­
v iro n m e n t of th e  P o lish  u p lan d s  a n d  m o u n ­
ta in s  in  th e  T e r tia ry  an d  Q u a te rn a ry .

M orphologic  a sp ec ts  of k a rs t  evo lu tion , 
p a r t ic u la r ly  in  th e  trop ics , w e re  s tu d ied  by 
R. G r a d z i ń s k i  a n d  A.  R a d o m s k i  
(1963) in  C uba a n d  by  J. G ł a z e k  (1966,
1970) in  N o rth  V ie t-N am . M ain  em p h asis  
w as  p laced  on  th e  fo rm a tio n  of m onadnocks 
a n d  po ljes , con sid e rin g  th e  c lim atic  co n d i­
tio n s  of k a r s t  ev o lu tio n  as w ell as th e  geo­
logy of th e  in v es tig a ted  a rea .

S uch  s tu d ie s  a lso  in c lu d ed , am ong  o th ers , 
a  m o n o g rap h  of a  g ypsum  k a rs t  in  th e  C a r­
p a th ia n  F o red eep  ( F l i s ,  1954) a n d  also , th e  
s tu d y  of A. M a l i c k i  (1946), d ea ling  w ith  
k a rs t- l ik e  fe a tu re s  of loess. W ith in  th is 
sp h e re  m an y  o th e r  sm a lle r  p a p e rs  h ave  
b een  p u b lish ed , d esc rib in g  th e  caves w ith in  
fly sch  san d s to n es  in  th e  C a rp a tia n s  (comp. 
K o w a l s k i ,  1954).

A m ong th e  m ost re c e n t re se a rc h  re su lts  
th e  m ost s ig n ific an t ones in c lu d e  a p ap e r 
ab o u t th e  fo rm a tio n  of so -ca lled  p ro g lac ia l 
caves ( G ł a z e k  e t al., 1977) a n d  th e  s tu d y  
of J . R u d n i c k i  (1979) ab o u t th e  in f lu ­
ence of convec tion  c u rre n ts  on k a rs t  evo ­
lu tio n  in  th e  p h re a tic  zone.

3. T ecton ic  cave  prob lem s.

A m ong o th e rs  tw o  asp ec ts  h av e  been  
s tud ied . J. G r o d z i c k i  (1970) no ted  th e  
s ig n ific an t p a r t  p lay ed  by  tec to n ic  p red isp o ­
sitio n s in  th e  fo rm a tio n  of cave passages. 
C o m p arin g  th e  cave sec tions in  san d s to n es  
of th e  B esk ides an d  in  lim es to n es of th e  
T a tra  M ts., h e  found  th a t  in  m an y  caves 
co rro sio n  p lay ed  only  a seco n d ary  ro le  in  
th e  fo rm a tio n  of u n d e rg ro u n d  passages.

Som e o th e r  p ro b lem s w ere  in v es tig a ted  
b y  Z. W ó j c i k  a n d  S. Z w o l i ń s k i
(1959). T hey  d escrib ed  th e  d isco n tin u o u s d e ­
fo rm a tio n s  of cave passages in  th e  T a tra  
M ts. a n d  assoc ia ted  th e i r  fo rm a tio n  w ith  
neo tec to n ic  m ovem ents .

4. H ydrochem ica l inv es tig a tio n s.

T he  s tu d ie s  in  th is  fie ld  ten d ed  am ong 
o th e r  th in g s , to  f in d  th e  r a te  of k a rs t  d e n u ­
dation . T hey  w e re  c a rr ie d  ou t in  th e  C ra ­
cow —C zęstochow a U p lan d  by  M. M a r ­

k o w i e  z - Ł o h i n o w i c z  (1972), in  th e  H oly 
G ross M ts. by  J. G ł a z e k  a n d  M.  M  a r -  
k o w i c z - Ł o h i n o w i c z  (1973), in  th e  S u - 
d e tes by  M. P u l i n a  (1974, 1977) an d  in  
th e  T a tra  M ts. by  A. K o t a r b a  (1972). 
G en e ra lly  sp eak ing , a  co n sid e rab le  loss of 
lim y  m ass w as n o ted  fo r th e  holocene. S i­
m ila r  in v es tig a tio n s  w e re  c a rr ie d  o u t by  
M. P iu  l i n a  (1968, 1971, 1972, 1977, 1978) 
in  o th e r  co u n tr ie s , in c lu d in g  E ast S ib e ria  
a n d  S p itsb e rg en , a n d  by  M. M a r k o w i c z ,  
W.  P o p o w  a n d  M.  P u l i n a  (1972) in  
B u łg aria . S tu d ies  on la rg e  u n d e rg ro u n d  
overflow s w e re  also  done (com p. G ł a z e k  
e t al., 1972).

5. S pe leo them s stud ies .

S p e leo th em s s tu d ie s  on th e  o rig in  of 
m o onm ilk  in  th e  caves of th e  T a tra  M ts. 
h av e  defined  th e  co n d itio n s in  w h ich  th e y  
e x is ted  ( G r a d z i ń s k i ,  R a d o m s k i ,  1957). 
D e ta iled  geochem ical s tu d ies  of B. L i s  et 
al. (1967) h av e  su ggested  a p ro b ab le  p a r t ic i­
p a tio n  of o rgan ic  m a t te r  in  m o onm ilk  fo r ­
m ation .

M uch a tte n tio n  w as p a id  to  v a rio u s  
p ro b lem s connec ted  w ith  th e  o rig in  of sev e ­
ra l  ty p es  of ca lc ite  spe leo them s. I suggest 
to  d is tin g u ish  tw o  p a p e r  g ro u p s  on ly : ones 
d ea ling  w ith  cave  p e a rls  (ooids) an d  m u ­
sh ro o m -sh ap ed  s in te rs . T he fo rm e r in lu d es  
th e  p a p e r  ab o u t p e a rls  from  caves in  C uba. 
R. G r a d z i ń s k i  a n d  A.  R a d o m s k i  
(1967) w ere  in te re s te d  in  p ro b lem s of p e a rl 
sh ap e  an d  su rface , d ep en d in g  on a  sed i­
m e n ta ry  en v iro n m e n t b u t a lso , in  fu r th e r  
ca lc ite  re c ry s ta lliz a tio n  in s id e  th em . In  an o ­
th e r  p a p e r  th e  sam e a u th o rs  ( G r a d z i ń ­
s k i ,  R a d o m s k i ,  1976) an a ly z ed  th e  r e ­
c ry s ta lliz a tio n  r a te  of T e r tia ry  ooids found  
n e a r  C racow . A co n sid e rab le  m e ta m o rp h o ­
sis of th e  ooid s tru c tu re  w as n o t, how ever, 
connected  by th e m  w ith  d e fo rm a tio n  w ith in  
th e  sed im en t (w h ich  seem ed  to  be obvious) 
b u t w ith  changes in  th e  s e d im e n ta ry  e n v i­
ro n m e n t (hu m id ity  changes). In  ad d itio n  
R. G o s p o d a r i C  a n d  Z.  W ó j c i k  (1965) 
d escrib ed  p ea rls  from  th e  P o s to jn a  C ave 
th a t  h av e  b een  fo rm ed  a f te r  1912. M any  
s im ila r  p ro b lem s w ere  d esc r ib ed  in  a  p a p e r  
ab o u t onk o lith s  fro m  s tre a m s  in  N o rth  
V ie t-N am  a n d  in  th e  P o lish  T a tra  M ts.



( G ł a z e k ,  1965); th e  p a p e r  a lso  co n ta in ed  
som e in fo rm a tio n  on th e  p a r tic ip a tio n  of 
flo ra  in  th e  sed im en ta tio n  of ca lc ium  ca rb o ­
n a te  in  s tre a m s of lim y  a reas .

M u sh ro o m -sh ap ed  s in te rs  a re  especia lly  
com m on in  th e  caves o f th e  T a tra  M ts. and  
of th e  C racow —C zęstochow a U pland . T h e ir 
o rig in  w as a ssoc ia ted  by R. G r a d z i ń -  
s k  i an d  R. U n  r  u  n  g (1960) e ith e r  w ith  
an  in f il tra t io n  of so lu tion  in s id e  a  po rous 
rock  o r w ith  a  sp lash in g  of w a te r  d rops. 
O th e r au th o rs  ( K a s i ń s k i ,  K r a j e w s k i ,
1978) connected  th e  g ro w th  of th ese  s in te rs  
w ith  a cyclic sed im en ta tio n , d ep en d an t on 
c lim atic  v a ria tio n  n e a r  th e  cave.

6 . C ave sed im en ts.

Q u ite  a  lo t of a tte n tio n  h as b een  p a id  to 
stu d ies  of a llo ch th o n o u s sed im en ts  in  th e  
caves of th e  T a tra  M ts. by  Z. W ó j c i k  
(1966, 1968). T he sed im en ts  h av e  been  t r a n s ­
p o rted  in to  th e  caves by  su p e rfic ia l s tre am s 
a n d  occur a t  v a rio u s  a lt itu d e s  above th e  
va lley s. T hey  c re a te  a specific  geologic se q u ­
ence w h ich  re f le c ts  th e  chang ing  w e a th e rin g  
cond itions in  a lim e n ta ry  a reas . A ttem p ts  of 
d e ta iled  chronolog ic  in te rp re ta tio n  of these  
sed im en ts  (u n q u es tio n ab ly  of P liocene  and  
P le is to cen e  age) h av e  b een  u n su ccessfu l due 
to  u n sa tis fa c to ry  p a laen to lo g ic  d o cu m en ta ­
tion .

In  th e  C racow — C zęstochow a U p land  an  
an a ly s is  of L a te  P le is to cen e  c lastic  sed i­
m en ts  in  caves h as b een  accom plished  (M a - 
d e y s k a - N i k l e w s k a ,  1969: M a d e y -
s k  a, 1977), U sually , th e  au to ch th o n o u s  se ­
d im en ts  occuring  th e re  re f le c t c lim atic  v a ­
ria tio n s .

O ne shou ld  ad d  th a t in  th e  sed im en ts  
of sev e ra l caves in  th e  T a tra  M ts. v arious 
cryogen ic  fe a tu re s  h ave  b een  n o ted , am ong 
th em , s tru c tu ra l  so ils as w ell. M. Z. P  u - 
l i n o w a  a n d  M.  P u l i n a  (1972) e x p la i­
n ed  th e  v e ry  beg in n in g  of th e se  soils by 
de fo rm atio n s caused  by  th e  freez ing  of 
c lastic  covers a t  cave bo ttom s. I consider 
th e  p ro b lem  to be m u ch  m ore  com plica ted : 
th e  soils w e re  fo rm ed  as  a re s u lt of sed i­
m en t de fo rm a tio n  in  seaso n a lly  chang ing  
h u m id ity  conditions. T he p ro b lem s how ever 
need  fu r th e r  in v es tig a tio n s. B u t a d e sc r ip ­
tion  of w e a th e rin g  a n d  se d im e n ta ry  fe a ­

tu re s , e spec ia lly  fo u n d  in  th e  e n tra n c e  p a r ts  
of th e  T a tra  caves, is u n d o u b ted ly  of g re a t 
cogn itive  sign ificance .

7. H ydrogeolog ie  in v es tig a tio n s.

T hese h ave  b een  c a rr ie d  ou t on a  la rg e r  
sca le  in  th e  T a tra  M ts. ( D ą b r o w s k i ,  
1967a, 1967b; D ą b r o w s k i ,  G ł a z e k ,  1968). 
By dyeing  m eth o d s (u ran in ) of w a te rs , th e  
m a in  hydrogeolog ie  u n its  h ave  been  d is tin ­
gu ished , w ith  deep  overflow s u su a lly  in d e ­
p e n d e n t of su rface  to p og raphy .

8 . P ro b lem s of a p a lae o k ars t.

T hese  h av e  b een  u n d e r ta k e n  m an y  a tim e  
an d  som e a tte m p ts  of th e  re c a p itu la tio n  of 
a n a ly tic  d a ta  w e re  p re se n te d  by  S. G i ­
l e w s k a  (1964, 1971) as w ell as by  R. G r a -  
d z i ń  s k  i a n d  Z.  W ó j c i k  (1966), J. G ł a ­
z e k ,  T.  D ą b r o w s k i  a nd  R.  G r a d z i ń -  
s k  i (1972). A n o th e r v iew  on th e  p ro b lem  
w as p re se n te d  b y  J. G ł a z e k  (1973) w ho 
stre ssed  th e  s ign ificance  of p a la e o k a rs t fo r 
an  u n d e rs ta n d in g  of th e  pa laeogeog raph ic  
ev o lu tio n  of th e  P o lish  te r r ito ry . T he la t te r  
a u th o r  has in itia te d  a b ro a d e r  ac tio n  on 
a  co m p reh en siv e  an a ly s is  of p a la e o k a rs t 
fe a tu re s , am ong  o th e rs  in  th e  C racow — 
C zęstochow a U p lan d  (com p. B o s â k  e t al.,
1979) an d  in  th e  H oly C ross M ts. ( G ł a ­
z e k  e t al., 1976).

9. K a rs t deposits.

T h is p ro b lem  h as b een  in v es tig a ted  m an y  
a  tim e , espec ia lly  in  re fe re n c e  to  o rig in  of 
copper deposits  in  th e  H oly  C ross M ts. 
( R u b i n o w s k i ,  1958) an d  la te r  on of zinc 
a n d  le ad  deposits  in  th e  C raco w -S ile sian  
a re a  (o.g. B o g a c z  e t al., 1970, 1975; S a s s- 
- G u s t k i e w i c z ,  1975a, 1975b, 1974; D ż u ­
ł y ń s k i ,  1976; D ż u ł y ń s k i ,  K u b i e  z,
1971). T he in v es tig a tio n s  of th ese  a u th o rs  
p ro v ed  th a t  d isso lu tio n  of M iddle T ria ssic  
lim esto n es fo llow ed  by  a deposition  of ores 
in  k a rs t  vo ids w e re  caused  by  w a rm  w a ­
te rs .

F o r m an y  y ea rs  th e  s tu d ies  over a k a r s t  
o rig in  of m an y  dep ressions , th e n  filled  w ith  
p e a ts  (cf. S z c z e p a n e k ,  1971) o r w ith  
b ro w n  coal (cf. G r a d z i ń s k i ,  W ó j c i k ,



1966), h av e  been  c a rr ie d  th ro u g h . Som e of 
th ese  deposits  occur in  k a rs tif ie d  gypsum  
caps of s a lt  d iap irs.

T he in v es tig a tio n s  of m o u ld ing  san d s  of 
th e  C racow — C zęstochow a U p land  shoud  be 
a lso  m en tioned . A m ong m an y  p a p e rs  th e re  
is a  d o cu m en ta ry  m o n o g rap h  of th e  cen ­
tr a l  p a r t  o f th is  a re a  by M. B l a s z a k  (1970), 
a s tu d y  on  th e  sed im en ta tio n  of T e r tia ry  
s in k h o le  d eposits  found  in  Ju ra ss ic  lim e ­
stones ( G r a d z i ń s k i ,  1977) as w ell as 
co n sid e ra tio n s  on th e  o rig in  age of such  
sed im en ts  in  C e n tra l E u ro p e  ( B o s â k  e t 
al., 1977).

10. O th e r p rob lem s.

A ttem p ts  to  ap p ly  a b so lu te  d a tin g  m e­
th o d s h av e  b een  u n d e r ta k e n  to  d efin e  th e  
age of bone re m a in s  found  in  k a rs tic  fe a ­
tu re s  a n d  cav es ( W y s o c z a ń s k  i - M i n k o -  
w  i c z, 1969). T hese  m eth o d s en ab le d  a  do ­
c u m e n ta tio n  of P liocene  an d  P le is tocene  
sed im en ts.

Q u ite  a lo t of a t te n tio n  has b een  p a id  
to  p ro b lem s of co n se rv a tio n  of s ig n ifican t 
p a la e o k a rs t ob jec ts . I  w ou ld  ju s t lik e  to  
'm en tio n  a  p a p e r  of A. S z y  n  k  i e w  i c z 
(1976) a b o u t th e  re se rv e  „W ęże” n e a r  D zia ­
łoszyn as it  h as  b een  th e  s ta r t in g  p o in t fo r 
th e  p re p a ra tio n  of a lan d scap e  p a rk  in  th a t  
a rea . A lis t of p a la e o k a rs tic  fe a tu re s , co n ­
se rv ed  a n d  w o rth  conserv ing , w as p u b lish ed  
b y  Z. W ó j c i k  (1976).

Problem s of cave archaeology

A n u p - to -d a te  sy n th es is  of d a tin g  of cave 
sed im en ts  b y  a rchaeo log ic  m eth o d s w as  p re ­
sen ted  by  S. K r u k o w s k i  (1939). A fte r 
th e  la s t W orld  W ar th e  s tu d ies  in  th is  field  
h av e  b een  g en e ra lly  of a com plex  type . T he 
m ono g rap h s of th e  K oz ia rn ia  C ave n e a r  
O jców  ( C h m i e l e w s k i  e t al., 1967), th e  
R aj C ave in  th e  H oly  C ross M ts. ( K o w a l ­
s k i  e t al., 1972) a re  th e  good exam ples. 
T he  m ost a n c ie n t sed im en ts  in  th e se  caves 
com e fro m  th e  L a s t In te rg la c ia l w h e re a s  th e  
c u ltu ra l re m a in s  a re  connected  w ith  th e  
W iirm  a n d  H olocene.

Palaeontologic investigations

T hese  h av e  a  long tr a d it io n  in  th is  co u n ­
try . A fte r  th e  la s t W orld  W ar th e y  h av e

b een  c a rr ie d  ou t a t  f irs t, am ong  o th ers , by 
K. K o w a l s k i  (1961, 1964b, 1974, 1977). 
In itia lly , th e y  co n cern ed  th e  b a ts  a n d  th en , 
sm all m am m als of th e  C racow —C zęstocho­
w a U p lan d  an d  th e  H oly  C ross M ts. T he  
g re a te r  m am m als w ere  in v e s tig a te d  by 
Z. R y z i e w i c z  (1957) w ho  described , 
am ong  o th e rs , a  n e a rly  com ple te  sk e le to n  
of a cave  b e a r fro m  th e  T a tra  M ts. Such  
s tu d ies  h av e  been  la te ly  c o n tin u ed  by 
T. W i s z n i o w s k a  (1976, 1978) w ho p re ­
sen ted  a m o n o g rap h  on th e  re m a in s  of 
cave  b ea rs  an d  cave p a n th e r s  of th e  N iedź­
w iedzia  C ave in  th e  S udetes .

In  th e  la s t few  y ea rs  co m p reh en siv e  s tu ­
d ies on th e  M iocene bee tle s  of P rzew o rn o  
in  th e  L ow er S ilesia  h av e  b een  p re se n te d  
( G a l e w s k i ,  G ł a z e k ,  1973, 1978) as w ell 
as on sm all m am m als from  th e  C racow — 
W ieluń  U p lan d  ( S u l i m s k i ,  1964; S u -  
1 i m  s k  i e t al., 1979).

In te n s iv e  in v es tig a tio n  of sub fo ssil r e ­
m a in s  of b a ts  in  th e  T a tra  caves h av e  b een  
c a rr ie d  ou t by  B. W. W o ł o s z y n  (1970) 
th e y  su p p lied  m an y  d a ta  on th e  ev o lu tio n  
of th ese  a n im a l a ssem b lages d u rin g  th e  
H olccene.

B iospeleologic investigation

In  sp ite  of co n sid e rab le  tr a d it io n  in  th is  
fie ld  (cf. Ł o m n i c k i ,  1881; K  i e r  n  i k, 
1913; Ż m u d a ,  1915) in v es tig a tio n s  h ave  
g re a tly  in c reased  a f te r  th e  Second  W orld  
W ar. Q u ite  a lo t of a tte n tio n  h as b een  p a id  
to  in v e r te b ra te s  of th e  caves in  v a rio u s  
p a r ts  of P o lan d  a n d  su r ro u n d in g  a reas . 
F ro m  th e  caves of th e  T a tra  M ts. a  re lic  
fa u n a  has b een  am ong  o th e rs  described  
( C h o d o r o w s k a ,  C h o d o r o w s k i ,  1960) 
w h e re a s  from  th e  caves of th e  P o lish  
u p la n d s  n u m ero u s  species of a q u a tic  in v e r ­
te b ra te s  ( S k a l s k i ,  1970, 1973, 1976). T he 
fa u n a  of th e  S u d e tic  caves w as desc rib ed  
am ong  o th e rs  b y  Z. I T a j d u k  a n d  A.  O g o ­
r z a ł e k  (1970).

S tu d ies  on re c e n t m am m als  h av e  b een  
also  c a rr ie d  o u t p a r t ic u la r ly  on  th e  b a ts  
( K o w a l s k i ,  1953, 1955, 1964b; W o ł o ­
s z y n ,  1964). S uch  w o rk s  h av e  b een  also  
done fo r th e  caves of o th e r  c o u n tr ie s  as 
e.g. of C uba.



M icroclim atic investigations

T he need  fo r such  in v es tig a tio n s  has 
been  rea lized  q u ite  recen tly . T hese a n a ­
lyses h av e  been , a f te r  a ll, done on occasion 
of g eo g rap h ic -p h y sica l s tu d ies  ( P u l i n a ,  
1968b), écologie s tu d ies  ( S t a r z e c k i ,  1959) 
or fo r pu rp o ses of a g en e ra l desc rip tio n  
of th e  en v iro n m en t ( K w i a t k o w s k i  et 
al., 1979).

T he p re se n t w orks in  th is  fie ld  a re  m ore 
a n d  m ore  o f s tr ic t ly  p ra c tic a l sign ificance. 
O n th e ir  basis th e  r a te  of d es tru c tio n  of 
sp e leo th em s in  th e  caves com m only  v is ited  
b y  to u r is ts  is e v a lu a ted  ( R u b i n o w s k i ,  
1977). O w ing to  these  w orks e.g. th e  R aj 
C ave is from  tim e  to  tim e  closed fo r to u ­
ris ts .

Other investigations

T he ex p lo ra tio n  of th e  N iedźw iedzia  C ave 
in  th e  S ude tes  re su lted  in  m an y  specific 
p ap e rs . A m ong o th ers , geophysic  re s is tiv ity  
m eth o d s w ere  ap p lied  to  find  passages 
p rev io u sly  u n k n o w n  ( B i e r o ń s k i ,  1978). In  
th e  sam e cave a la se r w as u sed  to  fix  th e  
tr a n s v e rs a l  sec tions in  th e  ch am b e rs  (s tu ­
d ies of S. C a c o ń  a n d  com pany , p rep a red  
to  press).

B ro ad e r l i te r a tu re  on th e  su b jec t is also  
in c lu d ed  by a m ed ica l d isc ip line , ca lled  
sp e leo th e rap y . T h is b ra n c h  of science u ti l i­
zes, am ong  o th ers , p rev ious m in in g  ex ca ­
v a tio n s  of th e  W ieliczka sa lt m ine  fo r th e  
tre a tm e n t of deseases of th e  re s p ira to ry  
system .

C om plex investigations

T he e ffo rts  of th e  C racow  C av e rs’ C lub 
re s u lte d  in  a n  in v e n to ry  of P o lish  caves 
by  K. K o w a l s k i  (1951— 1954). T he m em ­
b e rs  of th is  club  h ave  done m a in ly  th e  c a r to ­
g ra p h ic  su rveys. L a te r  in  o th e r  c en tre s  
th e  idea of com plex  s tu d ies  has b een  ta k e n  
up . In  Prace M u z e u m  Z iem i  of 1968 a co l­
lec tio n  of w orks on th e  sc ien tific  e x p lo ra tio n  
of th e  Szczelina C hochołow ska C ave in  th e  
T a tra  M ts. h a s  b een  p u b lished . A m ong th em  
w ere  geologic, geochem ie (m oonm ilk), h y d ro ­

geologie a n d  biospeleo log ic  (subfossil ba ts , 
re c e n t w a te r  fau n a ) analy ses.

T he e x p lo ra tio n  of th e  N iedźw iedzia  
C ave in  th e  S u d e tes  in  1966 re su lte d  no t 
o n ly  in  e ffo rts  to  th e  legal c o n se rv a tio n  of 
th is  o b jec t an d  its  su rro u n d in g s  b u t f i rs t  of 
a ll, in  th e  beg in n in g  of de ta iled  m u ltid isc i- 
p lin a r  stud ies. In  1970— 1978 th re e  vo lum es 
h av e  been  p u b lish ed  by  th e  W roclaw  U n i­
v e rs ity  (A. J  a  h  n  — ed ito r) on th is  cave; 
th e y  in c luded  th e  re su lts  of geologic an d  géo­
m orpho log ie , p a laeon to log ic  an d  b io speleo ­
logic, geophysic  an d  h y d ro g rap h ic  stud ies. 
A ll th e se  w o rk s h av e  b een  m anaged  from  
th e  v e ry  beg in n in g  by  M. P u lin a , w ho p u ­
b lished , since 1977, n ew  p ap e rs  on th e  N iedź­
w iedz ia  C ave in  th e  p e rio d ica l of th e  U n i­
v e rs ity  of S ilesia  K ras i speleologia.

A  co llection  of p ap e rs  on th e  R aj C ave 
in  th e  H oly C ross M ts. has b een  a lso  p u ­
blished . In  1972 „Folia  Q u a te rn a r ia ” vol. 41 
in c lu d ed  sev e ra l p a p e rs  on cave sed im en ts 
do cu m en ted  by  archaeo log ic  an d  p a lae o n to ­
logic m ethods. In  1974 th e  K ielce S cien tific  
S ocie ty  p u b lish ed  a vo lum e e n ti tle d  I n v e ­
st igat ions and accession o f  th e  R a j  Cave  
(ed ito r Z. R u b i n o w s k i ) .  T his vo lum e 
enclosed , am ong  o th e rs , geologic, géom orpho ­
logie, hydrogeologie  descrip tions. In  1976 
a p o p u la r m o n o g rap h  by Z. R ub inow sk i 
an d  T. W rób lew sk i (in co llab o ra tio n  w ith  
K. K ow alsk i a n d  J . K. K ozłow ski) w as d ed i­
ca ted  to  th is  cave.

Final remarks

A ll th e  w o rk s  p re se n te d  above a re  also  
co n tin u ed  a t  p re sen t. A m ong them , th e  
s tu d ie s  of J. G łazek, A. Szynk iew icz  an d  
A. S u lim sk i cn  th e  p a la e o k a rs t of th e  C ra ­
cow —W ieluń  U p land  an d  of n e ig h b o u rin g  
a rea s  seem  to  be rńcs t in te re s tin g . T hey  
c o n tr ib u te  to w a rd s  th e  m o re  p rec ise  d es­
c rip tio n  of pa laeo g eo g rap h y  as w ell as of 
th e  géom orphologie  ev o lu tio n  of th e  P o lish  
te r r ito ry , espec ia lly  o u ts id e  th e  C arp a th ian s .

T he p rob lem , la te ly  u n d e r ta k e n  by J . R u d ­
n ick i jon th e  basis of h is  s tu d ies  in  I ta ly  
an d  C uba, seem s to  be a lso  of p a r t ic u la r  
sign ificance . H e helps define  th e  co rro sive  
ro le  p layed  by  m ix in g  of sa lin e  an d  fre sh  
w a te rs . T he  consequences of th ese  an a ly ses



a re  obvious, esp ec ia lly  fo r th e  m ore  p rec ise  
fix in g  of th e  e x te n t of th e  seas in  v a rio u s  
geologic epochs.

W ith in  th e  fie ld  of b iospeleo logy  w o rk s 
on  th e  ev o lu tio n  of a q u a tic  fa u n a  in  caves 
a n d  k a rs tic  f issu res  in  th e  L a te  T e r tia ry  
a n d  Q u a te rn a ry  a re  c a rr ie d  on. T he  h is to ­
r ic a l ex p re ss io n  of th is  p u re ly  zoologie 
su b jec t seem s to  be  im p o rta n t fo r geologic 
in v es tig a tio n s .

T he  fo reseeab le  fu tu re  shou ld  b r in g  a 
sy n th e s is  of th e  o rig in  of deposits  connected  
w ith  k a r s t  evo lu tion . T he need  of such  a 
sy n th e s is  is em phasized  b y  th e  p re se n t 
w orks.

T ran s la ted  b y  L e s z e k  M arks
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Z bign iew  W ójcik

ZA RY S D Z IE JÓ W  S PE L E O L O G II P O L S K IE J 

S t r e s z c z e n i e

D okonano  k ró tk ieg o  p rzeg ląd u  w ażn ie jszych  o siągn ięć sp e ­
leologii po lsk ie j, zw raca jąc  szczególną uw agę  n a  b ad an ia  p ro ­
w adzone po 1945 ro k u  (m .in. s tu d ia  geologiczne, a rcheologiczne, 
b iospeleologiczne). P o dk reś lono  znaczne za in te reso w an ie  po lsk ich  
p rzy ro d n ik ó w  geologicznym i i pa leon to log icznym i a sp ek tam i k ra s u  
kopalnego . Z w rócono  ta k ż e  uw agę n a  znaczne za in te reso w an ie  
p rak ty czn y m i zag ad n ien iam i b ad ań  ja s k iń  o raz  s tu d iam i n ad  g e ­
n ezą  złóż obszarów  k rasow ych .

Z b ign iew  W ójcik 

PR É C IS  D’H IS T O IR E  DE LA  S P É L É O L O G IE  PO LO N A ISE  

R é s u m é

A é té  fa ite  u n e  b rèv e  rév is io n  de p lu s  im p o rta n te s  r é a l i­
sa tio n s d an s le  dom aine  de la  spéléo log ie  po lonaise , en te n a n t 
p a r tic u liè re m e n t com p te  a u x  é tu d es  e ffec tuées ap rè s  1945 (en tre  
a u tre s  é tu d es géologiques, a rchéo log iques e t b iospéléologiques). 
A é té  sou lignée l’a tte n tio n  des n a tu ra lis te s  po lonais a u x  aspec ts 
géo logiques e t p a léo n th o lo g iq u es du  k a rs t  fossil. A é té  ég a lem en t 
re m a rq u é  l ’in té rê t a u x  q u es tio n s  p ra tiq u e s  c o n ce rn an t les r e ­
cherches des g ro tte s  e t les é tu d es  s u r  la  g enèse  des g isem en ts 
des rég ions k a rs tiq u es .

T ra du i t  par Teresa  K orba-F iedorow icz
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Inventory of Polish Caves

A b s t r a c t :  W orks on th e  in v en to ry in g  of 
ab o u t 1250 caves d iscovered  in  P o lan d  a re  
p re se n te d  w ith  a  d esc rip tio n  of th e ir  p ro ­
g ress in  ev e ry  s ite  reg ion . A  scope of fu n d a ­
m e n ta l cave  d o cu m en ta tio n  is p resen ted .

S tu d ies  on k a rs t  ph en o m en a , eno rm ously  
im p o r ta n t fo r cogn itive  as w ell as fo r eco­
nom ic p u rp o ses, m u s t s ta r t  w ith  in v en to ry  
a n d  p re lim in a ry  w o rk s on th e  fe a tu re s  of 
su rface  k a rs t  an d  p se u d o -k a rs t an d  f i rs t of 
a ll, of u n d e rg ro u n d  k a rs t. A re c a p itu la tio n  
of th e  p re s e n t s ta te  of cave ex p lo ra tio n  an d  
basic  d a ta  on caves shou ld  be found  in  th e  
d o cu m en ta tio n  co llec tion  of each  reg io n  i.e. 
in  th e  cave in v en to ry .

T ra d itio n s  in  th e  p re p a ra tio n  of Po lish  
cave d o cu m en ta tio n s  go b ack  to  th e  second 
h a lf  of th e  X IX th c e n tu ry  ( K o w a l s k i ,  
1951, 1953); in te re s tin g  d a ta  h ave  b een  col­
lec ted  e spec ia lly  in  th e  th ir t ie s  of th is  cen ­
tu ry  (ex ce llen t cave m aps p re p a re d  by  S te ­
fa n  a n d  T adeusz  Z w olińsk i) b u t it  w a sn ’t 
u n ti l  th e  la s t th i r ty  y ea rs  th a t  th e  m odern  
cave in v e n to ry  has b een  p rep a red . T he m o­
n o g rap h  of K. K o w a l s k i  (1951, 1953,
1954) sho u ld  be considered  as th e  f irs t an d  
p rin c ip a l one, dealing  w ith  th e  w ho le  co u n ­
t r y  an d  in c lu d in g  a d o cu m en ta tio n  of 658 
caves. S ince it  w as  p u b lish ed , o u r know ledge 
ab o u t th e  P o lish  caves has co n siderab ly  
a d v an ced . K. K o w a lsk i’s m on o g rap h  covers

* Je rz y  G r o d z i c k i ,  In s titu te  of G eo­
log ical Sciences, P o lish  A cadem y of Sciences; 
u l. Ż w irk i i W igu ry  93, P L  02-089 W arsaw , 
P o lan d

R afa ł M. K a r d a ś ,  W arsaw  B ran ch  of 
th e  P o lish  F ellow s S ociety  of E a rth  Sciences, 
ul. W spó lna  27 m. 22, P L  00-519, W arsaw , 
P o land

ab o u t h a lf  of th e  caves k n o w n  to d ay  a n d  
m an y  of th o se  ca ta lo g u ed  a t  th a t  tim e , h ave  
b een  ex p lo red  w ith  good re su lts , lead in g  
som etim es to  a  d isco v ery  of v a s t caves sec­
tions. A lso since th a t  tim e , m an y  re se a rc h  
w o rk s  h ave  b een  c a rr ie d  th ro u g h  (zoologi­
cal, geological, hydrogeo log ical, a rch aeo lo ­
gical, c lim ato log ica l an d  o th e r  ones). N ew  
idea's of cave o rig in  an d  ev o lu tio n  w e re  
c rea ted , n ew  p ro b lem s dea lin g  w ith  k a rs t  
a n d  caves — being  an  e ffec t of h u m a n  ac tio n  
— aro se  or becam e sig n ifican t.

In  1954— 1975 on ly  som e e x p lo re rs  of v a ­
rio u s cen tre s  h av e  co n tin u ed  m ore  or less 
ir re g u la r ly  th e  s tu d ie s  of K. K ow alsk i. O ne 
shou ld  m en tio n  th e  W arsaw  c e n tre  an d  ed i­
to r ia l b o a rd  of Speleologia  d e riv ed  from  it, 
w h ich  p u b lish ed , as n ew  in fo rm a tio n  is 
o b ta in ed  S u p p le m e n ts  to th e  in v e n to r y  o f  
Polish caves  (con tinued  n ow  by  K ras i sp e ­
leologia). T h e re  w as a lso  th e  C racow  c e n tre  
th a t  p u b lished , in  its  c lub  b iu lle tin s , m uch  
d o cu m en ta tio n  on n ew ly  d iscovered  caves. 
T he C zęstochow a c e n tre  k e p t ex p lo rin g  th e  
caves of th e  C racow -W ie luń  U p lan d  w h e rea s  
th e  W rocław  c e n tre  — p a r t ic u la r ly  th e  k a r ­
stic  a re a s  of th e  S udetes . F ro m  th e  b eg in ­
n in g  of th e  sev en tie s  th e  S ile s ian  cen tre  
s ta r te d  ac tion .

In  th e  sev en tie s  an  in c rea sed  in te re s t 
in  d o cu m en ta tio n  w o rk s  w as no ted . In  1975 
th e  W arsaw  B ran ch  of th e  P o lish  S ociety  
of F ellow s of th e  E a r th  Sciences, in  co n ­
su lta tio n  w ith  th e  T a tra  N a tio n a l P a rk , 
s ta r te d  th e  w o rk s lead in g  th e  in v e n to ry in g  
of th e  T a tra  caves. A ll ex is tin g  d e ta iled  
d a ta  on  ev e ry  cave w as hoped  to  be  g a th e ­
red , com p leted  w ith  a fie ld  co llec tion  of



n ecessa ry  in fo rm a tio n  — p a r t ic u la r ly  fo r
th e  caves (or its  p a rts )  d iscovered  a f te r  th e  
in v e n to ry  of K. K o w a l s k i  (1953) w as 
p u b lished . S ta r tin g  th e  w o rk s in  th e  T a tra  
M ts. s tim u la te d  a  m ore  com m on in te re s t on 
in v en to ry in g  an d  d o cu m en ta tio n  of caves. 
A n a tte m p t to  develop  th is  a c tio n  in  a ll 
k a rs t  a re a s  of P o lan d , to  co -o rd in a te  effo rts  
an d  to  s tan d a rd iz e  m ethods a n d  co n v en ­
tio n s, re su lte d  in  th e  idea  of o rg an iza tio n  
o f a n n u a l a ll -—• P o lish  m eetin g s u n d e r th e  
n am e  of P rob lem s o f  In v e n to r y in g  and, 
D ocum en ta t io n  o f  Caves. T he  o rg an iza tio n  
of th re e  con ferences u p  to  d a te  w as u n d e r ­
ta k e n  by  th e  W arsaw  B ran ch  of th e  P o lish  
Socie ty  of F ellow s of th e  E a r th  Sciences — 
in d iv id u a lly  or to g e th e r w ith  o th e r  in s t i ­
tu tions .

B esides a n  ex ch an g e  of ex p e rien ce  and  
v iew s as w ell as a re p o r t session, th ese  
con ferences re su lte d  in  m an y  d e fin ite  d e ­
cisions in  o rgan iz ing  a n d  m eth o d ic  fields. 
T h e re  w e re  d iscussed , am ong  o th e rs : th e  
c o n ten t of cave d o cu m en ta tio n , ap p lied  con ­
v en tio n a l sym bols, th e  use  of a  co m p u te r 
p ro g ram  to  p re p a re  p lan s  a n d  sections, th e  
accu racy  a tta in e d  of su rv ey in g  w orks, docu ­
m e n ta tio n  p ro b lem s of e x p lo ra tio n  ex p ed i­
tions. B ased  on a  b ro ad  d iscussion  a f in a l 
se t of in s tru c tio n s  o r gu ide lines fo r cave 
d o cu m en ta tio n  w as p re p a re d  ( G r o d z i c k i ,  
K a r  d a  ś, 1978). I t w as accep ted  as o b li­
g a to ry  d u rin g  a m ee tin g  a t  S zczyrk  (1978). 
T hese in s tru c tio n s  com prise  a  co llec tion  of 
p rin c ip les  fo r th e  p re p a ra tio n  of cave do­
cu m en ta tio n , considered  to  be of u n iv e rsa l 
ty p e  — used  as th e  s ta r tin g  p o in t fo r re s e ­
a rc h  s tud ies  as w ell as fo r ex p lo ra tio n  or 
sp o r t caving. T he  m ethodo logy  an d  co n ten t 
of each  p a r t  of d o cu m en ta tio n  w e re  also  
defined . F if ty  n in e  co n v en tio n a l sym bols, 
a d a p te d  to  P o lish  k a rs t  a re a s  w e re  g iven 
in  a n  an n e x  to  th e  in s tru c tio n s .

T he con ference  in  1977 also  re su lte d  in  
som e o rg an iza tio n a l so lu tions. P o lish  Society  
of F ellow s of th e  E a r th  Sciences w as po­
s tu la te d  to  p a tro n ize  th e  a ll-P o lish  in v e n ­
to ry in g  action . T h is p o s tu la te , a lth o u g h  it 
h as n o t y e t b een  fu lly  in tro d u ced , effected  
in  th e  fo rm a tio n  of th e  C om m ittee  fo r K a rs t 
R esearch , P o lish  S ociety  of F ellow s of th e  
E a r th  Sciences; th e  co m m ittee  possesses a 
su b -co m m ittee  fo r cave in v en to ry in g . F o r

a n  e ffec tive  p re p a ra tio n  of d o cu m en ta tio n  
a n d  to  avo id  a  doub ling , a lso  a  reg io n a l 
su b d iv is io n  of cave a rea s  in to  in d iv id u a l 
c en tre s  a n d  te am s w as done; a t  th e  sam e 
tim e, co -o rd in a to rs  an d  sc ien tific  c o n su ltan ts  
of w orks in  ev e ry  reg io n  w e re  ap p o in ted .

T h ere fo re , a  cave  d o cu m en ta tio n  p re p a re d  
in  a g reem en t w ith  th e  accep ted  in s tru c tio n s  
( G r o d z i c k i ,  K a r d a  ś, 1978) in c lu d es:
— in  g rap h ic  p a r t :  p lan , tra n sv e rs a l a n d  

lo n g itu d in a l sec tions; b lo ck d iag ram s an d  
lo ca liza tion  sk e tch es if  need  be;

— in  th e  te x t :  p rin c ip a l geograph ic  a n d  
m o rp h o m e tric  in fo rm a tio n , en tra n c e  lo ca ­
liz a tio n  an d  to p o g rap h ic  d esc rip tio n  of 
th e  oave, a c tu a l in fo rm a tio n  on th e  cave 
(g en era l d esc rip tio n , b asa l sc ien tific  ob ­
se rv a tio n s  an d  re s u lts  o f s tu d ies , h is to ry  
of e x p lo ra tio n  a n d  stud ies), re fe ren ces;

— in  th e  p h o to g rap h ic  p a r t :  pho tos w ith  
a loca liza tio n  of th e  en tran ce , possib le  
ph o to s of ty p ic a l a n d  in te re s tin g  in n e r  
frag m en ts , d rip sto n es , e ro s ive  an d  co r- 
ra s io n a l xeatu res, etc.
T he w o rk s in  in d iv id u a l reg ions a re  d if­

fe re n tly  ad v an ced ; am ong  th e se  cave reg ions 
th e  fo llow ing  ones u sed  to  be d is tin g u ish ed : 
T a tra  M ts., P ien in y  K lip p en  B elt, B esk idy  
M ts. w ith  S u b -C a rp a tia n s , S udetes , C racow - 
-W ie lu ń  U p lan d , N ida  T rough , H oly C ross 
M ts.

T he T a tra  M ts. a re  th e  m ost im p o rta n t 
cave  a re a : in  a sm a ll a re a  th e y  com prise  
th e  deepest (W ielka Ś n ieżna  C ave — 768 m 
deep) a n d  th e  longest (M iętusia  C ave — 
9040 m  long) caves in  P o lan d  (13 caves deep e r 
th a n  100 m  an d  15 lo n g er th a n  1 km ). A l­
m ost a ll th e  caves h av e  b een  fo rm ed  in  
c a rb o n a te  ro ck s b u t ab o u t a  dozen — in  
c ry s ta llin e  ro ck s of th e  H igh  T a tra  M ts. 
(caves of tec to n ic  orig in). T h is a re a  is e x ­
p lo red  by c lubs from  th e  w ho le  of P o land  
an d  th e  n u m b e r of ex p lo red  caves has in ­
creased  from  ab o u t 70 in  1954 ( K o w a l s k i ,  
1953, 1954) to ab o u t 480 a t  p re se n t an d  
from  — 213 m  in  d ep th  an d  1900 m in  len g th  
to  th e  d im ensions c ited  above. In  p rev io u s  
y ea rs  som e w o rk s h ave  b een  p re p a re d  b u t 
sy s tem a tic  s tu d ie s  on a m ono g rap h  of th e  
T a tra  M ts. h av e  b een  s ta r te d  in  1975 by  
th e  in v en to ry in g  te a m  of th e  W arsaw  B ran ch  
of th e  P o lish  S ocie ty  of F ellow s of th e  
E a r th  Sciences th a t  h as  located , u n ti l  O cto-
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b er 1980, a lm o st 380 caves, an d  co llected  374 
fu ll d o cu m en ta tio n s  of caves of th e ir  ow n 
a n d  o th e r a u th o rs  a n d  45 f ra g m e n ta ry  d o ­
cu m en ta tio n s . T he  end  of th is  p rin c ip a l 
phase  of w o rk s  is p la n n e d  fo r th e  la s t 
m o n th s of 1981. T he te am  co llab o ra te s  w ith  
W arsaw  speleologie c lubs: C av ing  S ection  
of H ig h -m o u n ta in  C lub , W arsaw  Speleoclub  
of th e  P o lish  T o u rin g  Society , W A K S and  
also  w ith  o th e r  cen tre s , in c lu d in g  th e  K a ­
tow ice  Speleologie C lub, C av ing  S ection  of 
th e  H ig h -m o u n ta in  C lub in  C racow  and  
C racow  B ran ch  of th e  P o lish  S ociety  of 
F ellow s of th e  E a r th  Sciences shou ld  be 
m en tio n ed  f i rs t of all.

T he P ie n in y  K lip p en  B elt possesses w e a ­
k ly  developed  caves. A m ong 15 caves kno w n  
in  th is  a re a  th e  g re a te s t d im ensions a re  
p re se n te d  by  th e  C ave in  O ciem ne (170 m 
long  a n d  60 m  deep). A ll ca ta logued  caves 
( K o w a l s k i ,  1954 — 10 caves; th e  o th e rs  
by C racow  cav ers  a re  p u b lish ed  in  m im eo ­
g rap h ed  b iu lle tin s).

T he  B esk idy  M ts. an d  th e  S u b -C a rp a ­
th ia n s  a re  th e  m ost im p o rta n t reg io n  w h e re  
th e  caves in  n o n -k a rs tic  ro ck s occur w ith in  
flysch  san d s to n es. A bou t 40 caves h av e  been  
d iscovered  th e re  ( K o w a l s k i ,  1954 —• 23) 
u p  to  400 m  long (the  C ave in  T rzy  K opce) 
a n d  45 m  deep  (the  D iab la  D ziu ra  C ave in  
B ukow iec). S y stem atic  w o rk s  in  th is  a re a  
a re  c a rr ie d  ou t by  th e  S peleoclub  from  
B ie lsko -B ia ła  th a t  successively  d u p lica te s  th e  
in fo rm a tio n  an d  also, som e w o rk s a re  p u ­
b lish ed  in  a n  a n n u a l „W ierchy”.

In  th e  S u d e tes  th e  caves occur in  sm all 
lenses a n d  in te rc a la tio n s  of c a rb o n a te  rocks, 
a rra n g e d  in  is lan d s am id s t in so lu b le  rocks 
(to ta l a re a  of 15 k m 2 —  P u l i n a ,  1977). 
Up to  n ow  ab o u t 43 caves h ave  b een  ex p lo ­
re d  (am ong th e m  7 caves w ere  destro y ed  
d u rin g  e x p lo ita tio n  in  q u a rr ie s) . T h is n u m ­
b e r  inc ludes also  5 n o n -k a rs tic  caves. T he 
lo n g est cave  in  th e  S ude tes  (the  N iedźw ie­
dzia  C ave) is 2 k m  long, th e  o th e rs  a re  
sh o r te r  th a n  300 m  w h e rea s  th e  deep est cave 
(the  J a s n a  C ave in  W ojcieszów ) has a n  re la ­
t iv e  re lie f  of ab o u t 95 m  (—80, +15). A fte r

th e  w o rk  of K. K o w a l s k i  (1954), w ho  
desc rib ed  19 caves; th e  s tu d ie s  in  th is  a re a  
w e re  co n tin u ed  by  th e  D ow er S ile s ian  g roups, 
m a in ly  from  W roclaw  u n ti l  th e  beg in n in g  
of th e  sev en tie s , la te ly  a  sy s tem a tic  in v e n ­
to ry  w as s ta r te d  by  a te am  fro m  th e  S peleo ­
c lub  a t  Ż agań . M any  su p p lem en ts  h av e  b een  
p u b lish ed  (p a rtly  m im eo g rap h ed  in fo rm ation ).

T he  C raco w -W ie lu ń  U p lan d  is th e  g re ­
a te s t k a rs tic  a re a  in  P o lan d  w ith  ab o u t 
600 ex p lo red  caves (the  lo n g est one — th e  
S zachow nica  C ave is ab o u t 1000 m  long 
w h e rea s  th e  deep est — th e  Ja n u sz k o w a  Szcze­
lin a  C ave is 56,5 m  deep). S ince th e  s tu d ie s  
of K. K  o w  a 1 s k  i (1951, 1954), w ho  d es­
c rib ed  513 caves, s ig n ific an t p ro g ress  in  e x ­
p lo ra tio n  h as b een  no ted . W ork  on  th e  
su p p lem en ts  h ave  b een  c a rr ie d  o u t by  v a ­
rio u s c en tre s  — m a in ly  by  C zęstochow a 
a n d  C racow , p a r t ly  by  W arsaw ; la te ly , th e  
m o s t sy s tem a tic  in v en to ry in g  a c tiv ity  is c a r ­
ried  on by  th e  K a to w ice  S pe leoc lub  an d  
A K SiA  of th e  S ile s ian  M edical A cadem y. 
B u t som e d o cu m en ta tio n  is n o t fu lly  a g re e ­
a b le  w ith  in v e n to ry  dem ands.

T he  N ida  T ro u g h  is th e  a re a  w h e re  sm a ll 
caves in  gypsum  o ccu r (the  longest one — 
280 m  long S ko roc icka  C ave com posed  of 
sev e ra l fra g m e n ts  se p a ra te d  by  a  co llapsed  
roof). K. K ow alsk i d escrib ed  14 caves an d  
since th a t  tim e  no e x p lo ra tio n  has been  
done in  th is  a rea .

In  th e  H oly  C ross M ts. o v e r 50 caves 
h av e  b een  id en tif ied . T he lo n g est — th e  
R a j C ave — is 240 m  long w h e re a s  th e  
deep est is on ly  21 m  deep. O n ly  11 caves 
h av e  b een  desc rib ed  in  d e ta il u p  to  now  
(bu t a  lis t of a  re v ie w  c a ta lo q u e  w as  p u ­
b lished  — W o ł o s z y n ,  W ó j c i k ,  1965). 
N ow  th e  in v e n to ry  w o rk s h av e  b een  d is ­
con tinued .

O n th e  seaside, close to  P u ck , K . K  o- 
w  a 1 s k  i (1954) desc rib ed  tw o  sm a ll caves 
in  san d sto n es. M ore caves of th is  ty p e  h av e  
n o t b een  discovered .

T ran s la ted  by  L e s z e k  M a rks
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Je rz y  G rodzick i, R afa ł M. K a rd aś

IN W E N T A R Y Z A C JA  JA S K IŃ  P O L S K I 

S t r e s z c z e n i e

W la ta c h  1951, 1953 i 1954 w y d an e  zosta ły  3 to m y  o p raco w a­
n e j p rzez  K. K ow alsk iego  m o n o g ra fii ja s k iń  P o lsk i. D zieło to 
zaw ie ra  d o k u m en tac je  658 jask iń . O becnie  poznano  w  Polsce 
ok. 1250 ja sk iń . R óżne ośrodk i i k lu b y  speleo log iczne pod ję ły  
p ra c e  zm ie rza jące  do w y k o n an ia  a k tu a ln y c h  in w e n ta rz y  d la  
poszczególnych  obszarów  w y s tęp o w an ia  ja sk iń . P rz y ję te  zosta ły  
jed n o lite  zasad y  ich  o p raco w y w an ia  i u s ta lo n o  zaw arto ść  p o d ­
s taw o w y ch  d o k u m en tac ji.

W poszczególnych  re jo n a c h  poznano  do tychczas n a s tęp u jące  
ja sk in ie : T a try  — około 480 (obszar n a  k tó ry m  w y stę p u ją  n a j ­
w iększe  ja sk in ie  P o lsk i), P ien in y  — 15, B esk idy  i P o d k a rp ac ie  
— około 40 (ja sk in ie  w  p iask o w cach  fliszow ych), S u d e ty  — 43, 
W yżyna K rak o w sk o -W ie lu ń sk a  — około 600, N iecka  N idziań - 
ska  —  14 (k ras  gipsow y), G óry  Ś w ię to k rzy sk ie  — ponad  50 
i W ybrzeże —  2 (ja sk in ie  w  spo jonych  p ia sk ach  p le jstoceńsk ich ).

Je rz y  G rodzick i, R a fa ł M. K a rd aś  

IN V E N T A IR E  D ES G R O T TE S DE PO LO G N E  

R é s u m é

D ans les a n n é e s  1951, 1953 e t 1954 o n t é té  éd ité s  tro is  vo lum es 
de m o n o g rap h ies  des g ro tte s  de P o logne é labo rées p a r  K. K o­
w alsk i. C e tte  o eu v re  co n tien t les d o cu m en ta tio n s  su r  658 g ro ttes . 
A c tu e llem en t en  P ologne on a d éco u v ert 1250 g ro tte s  env iron . 
L es d if fé re n ts  c e n tre s  e t c lubs spéléo log iques o n t e n tre p ris  des 
tr a v a u x  a y a n t p o u r  b u t l ’ex ecu tio n  des in v e n ta ire s  a c tu e ls  p o u r 
les rég ions re sp ec tiv es. O n t é té  ad m is les m êm es p rin c ip e s  de 
le u r  é la b o ra tio n  e t a é té  é ta b l i t  le co n ten u  des d o cu m en ta tio n s 
é lém en ta ire s .

D ans les rég ions re sp ec tiv e s  o n t é té  reco n n u es  les g ro tte s  
su iv a n te s  T a tra s  — 480 en v iro n  (la rég io n  où a p p a ra is se n t les 
p lu s g ran d es  g ro tte s  de Pologne), P ien in y  — 15, B esk ides et 
P o d k a rp ac ie  — 40 en v iro n  (g ro ttes  d an s  le  g rès  de flysch), S u- 
d e tes  —  43, le  H a u t-P la te a u  de C raco v ie -W ie lu h  — 600 env iron , 
N iecka  N ied z iań sk a  — 14 (k a rs t gypseux), M on tag n e  de S te 
C ro ix  — p lu s  de 50 e t la  C ôte — 2 (g ro ttes  d an s les sab les 
c im en tés  du  P le istocene).

T ra d u i t  par Teresa  K orba-F iedorow icz

'



Rafał M. Kardaś*

Greatest Caves of Poland

A b s t r a c t :  A rev iew  of th e  g re a te s t caves 
in  P o lan d  w as done; th e y  w e re  p re sen ted  
in  tw o  lis ts  i.e. of caves o ver 100  m  deep 
(or h igh) an d  of caves o ver 1 km  long (a fte r 
th e  d a ta  on F e b ru a ry  1981). F o r each  cave, 
p r in c ip a l in fo rm a tio n , needed  by  C om m is­
sion  of G rea t C aves of th e  In te rn a tio n a l 
U n ion  of Speleo logy  (UIS), w as collected.

Introduction

L ists  of g re a te s t caves in  P o land  have  
b een  p re p a re d  sev e ra l tim es. F irs t, only 
th e  lis ts  of th e  deepest caves w e re  p re se n ­
ted  ( R a j w a ,  1968; R a j w a ,  P a r m a ,  1970; 
G r o d z i c k i ,  1971a) b u t th e n , a  lis t of th e  
longest caves w as ad d ed  ( G r o d z i c k i ,  
1975a, 1976). A ll th ese  lists  w ere  lim ited  to 
f ig u res k n o w n  a t  th a t  tim e. M ore in fo r­
m a tio n  ab o u t th ese  caves w as in c lu d ed  in  
th e  m a te r ia ls  fo r th e  V IIth In te rn a tio n a l 
C ongress of Speleo logy  a t  S heffie ld  (C h a- 
b e r t ,  1977).

T he p re se n t lis t (accord ing  to  d a ta  of 
F e b ru a ry  1981) inc ludes fu ll in fo rm a tio n  
needed  by  th e  U IS  C om m ission  of G rea t 
C aves: th e  nam e  of th e  cave, its  leng th  
o r d ep th  (height), to p o g rap h ic  location  (m oun­
ta in  ch a in  o r u p lan d , m o u n ta in  group , n e ­
a re s t v a lley  or m o u n ta in ), a d m in is tra tiv e  
location  (p rov inc ia l a d m in is tra tiv e  cen tre  — 
a d is tr ic t, bo rough  or m un ic ipa lity ), e n ­
tra n c e  he ig h t in  m e tre s  above sea level, 
geologic d a ta , h is to ry  of e x p lo ra tio n s  an d  
th e  m ost im p o rta n t re fe ren ces. T he lis t in ­
c ludes a ll th e  caves over 100  m  deep  (high) 
a n d  o v e r 1 km  long. As th e  e x p lo ra tio n  
of som e caves has no t b een  fin ish ed  yet, 
fu r th e r  changes in  th e  above figu res a re

still possib le. T h e re  a re  d ifferences , r e la ­
tin g  to  th e  p rev io u s lis ts  an d  som e c ited  
p a p e rs  w h ich  re s u lt from  co n tinued  ex p lo ­
ra t io n  as w ell a s  from  a v e rif ic a tio n  of 
ca lcu la tio n s an d  m easu rem en ts .

In  th is  p ap e r, re fe ren ces  w ere  u sed  as 
w ell as m an y  o th e r pub lish ed  no tes  an d  
p a ra g ra p h s , in fo rm a tio n  in  d u p lica ted  b u l­
le tin s  of speleologie c lubs (papers, notes, 
m aps), o rig in a l u n p u b lish ed  in fo rm a tio n  of 
th e  W arsaw  B ran ch  of th e  Po lish  Society  
of F ellow s of th e  E a r th  Sciences (ab b re ­
v ia tio n : OW PT PN oZ ) th a t  keeps co llec ting  
th e  d a ta  on th e  T a tra  caves, also  used  w as 
in fo rm a tio n  of o th e r  au th o rs , pe rso n a l ones 
as w ell. T he p re p a ra tio n  of th is  lis t w as 
m ade  ea s ie r due  to  th e  help  of d r  J. G ro ­
dzicki (w ho deals w ith  in v en to ry in g  w o rk s 
in  th e  T a tra  M ts.). I am  g en u in ly  in d eb ted  
fo r th is  help .

A. Caves over 100 m deep (high)

1 — W ielka Śnieżna Cave (a connec tion  of 
N ad  K o tlin am i, J a s n y  A w en  an d  Ś n ieżna
caves) (Fig. 1 ) .......................................—768 m

T he C a rp a th ia n s , W este rn  T a tra  M ts., M ala 
Ł ąk a  V alley ; N ow y Sącz, Z akopane. E n tra n ­
ces: 1876 m  (N ad K otlinam i), 1851 m  (J a s ­
n y  A w en), 1703 m (Śnieżna). L im estones, 
do lom ites w ith  sha le  in te rc a la tio n s  — T r ia ­
ssic. S p rin g : L odow e S p rin g  in  th e  K oście­
liska  V alley  (971 m  a.s.l.).

* W arsaw  B ran ch  of th e  P o lish  F ellow s 
S ociety  of E a r th  S ciences (ab b rev ia tio n : OW 
PT PN oZ ), u l. W spólna 22 m. 27, PL  00-519 
W arsaw , P o land



Ś nieżna  C ave: d iscovered  in  1959 and  
ex p lo red  to  a  d ep th  of ab o u t — 370 m 
(the  Z ak o p an e  speleologists), in  1960 — to 
ab o u t — 565 m (the Z akopane  — W arsaw  
exped itions), in  1961 — a sum p  a t — 568 m  
(an  in te rn a t io n a l exped ition ).

N ad  K o tlin am i C ave: d iscovered  in  1966, 
connec tion  w ith  th e  Ś n ieżna  C ave in  1968
— d ep th  —741 m (speleologists from  G li­
w ice, C racow , W arsaw , Z akopane). In  1972 
p ass in g  th ro u g h  a  fin a l sum p, in  1978 — 
d e p th  —750 m  — n e x t sum p, an d  in  F e b ru ­
a ry  1981 b eh in d  fo llow ing  sum p  — dep th
— 768 m  (the  W arsaw  speleologists).

A ltitu d es  of e n tran ces  an d  d ep th s  a f te r  
n ew  m ea su re m e n ts  of th e  cave (OW PTPN oZ). 
P rev io u sly , a  d ep th  of —783 m  (the  W ielka 
Ś n ieżna  C ave) w as p u b lish ed  an d  —755 m 
fo r th e  f i rs t  su m p  ( — 623 m from  th e  Ś n ieżna  
C ave en tran ce ).

R e fe ren ces : S peleo log ia  (1967); K  o i s a  r, 
1969a; G r o d z i c k i ,  1975b. M aps: S pe leo ­
logia (1967 th e  Ś n ieżn a  C ave); K  o i s a  r ,  1969a 
(the  W ie lka  Ś n ieżna  C ave); G r o d z i c k i ,  
1974b, 1975 (fina l sum ps); C o u  r  b o n, 1972, 
1978.

2 —  Bandzioch K om iniarski Cave . . . 570 m
( - 5 5 0 ,+  20)

T he  C a rp a th ia n s , W este rn  T a tra  M ts., 
M assif of K o m in ia rsk i W ierch ; N ow y Sącz, 
Z akopane. E n tra n c e s : 1682,7 m  an d  1456,3 m. 
Ju ra ss ic  lim esto n es (a fra g m e n t in  c a rb o ­
n aceous sandstone).

D iscovered  in  1968, in  1968— 1969 a n  e x ­
p lo ra tio n  to  ab o u t 330 m  (—250, + 80) — th e  
P oznań  speleo log ists  (the  ex p lo re rs  p re sen ted  
th e  o v e re s tim a te d  figures). T he speleo log ists 
fro m  C racow  reach ed  in  1973 a h e ig h t of 
+  100 m  an d  th e n : in  1974 — 410 m ( — 280, 
+  130), in  1976 — a d e p th  of —505 m  (disco­
v e ry  of th e  u p p e r  en tran ce ), in  1977 — 570 m 
( -5 5 0 , +20).

R eferen ces : W i ś n i e w s k i ,  1977a, b,
1978a; G r o d z i c k i ,  1978a. M ap: n o t p u ­
b lish ed  in  fu ll.

3 — W ielka L itw orow a C a v e   347 m
( -3 4 4 ,+ 3 )

T he C a rp a th ia n s , W este rn  T a tra  M ts., 
M ię tu s ia  V alley; N ow y Sącz, Z akopane. 
E n tra n c e : 1870 m. T ria ssic  lim estones and  
dolom ites.

D iscovered  a n d  ex p lo red  to  a d ep th  of 
ab o u t —160 m  (a f te r  n ew  m easu rem en ts)  
in  1962 (the  Z ak o p an e  cavers). In  1967 — 
a d ep th  of —212 m  (cavers fro m  Z akopane  
a n d  o th e r  cen tres). In  1974 a d e p th  of
— 236 m (W arsaw  exped ition ). In  1977— 1979 
th e  W arsaw  an d  Z ak o p an e  e x p ed itio n s  r e ­
ached  a d iffe ren ce  of cave a lt itu d e s  of 
242 m  ( — 239,+ 3). In  1981 th e  W arsaw  S peleo- 
c lub  ex p ed itio n  reach ed  th e  p re s e n t d ep th
— 344 m. T he p u b lish ed  d ep th s  of —260 m 
an d  —225 m  a re  false.

R eferences : W ó j c i k ,  1964; K a r d a ś ,
1977. T he m ap  of w ho le  sy s tem  h as no t 
been  pub lished .

4 — Ptasia Studnia — Lodowa L itw orow a
C a v e ...................................- 2 9 5  m  (-2 5 5 ? )

T he C a rp a th ian s , W este rn  T a tra  M ts., 
M ię tu sia  V alley; N ow y Sącz, Z akopane . E n ­
tra n c e s : 1620 m (P ta s ia  S tu d n ia  Cave),
1560 m  (Lodow a L itw o ro w a  Cave). T ria ssic  
lim es to n es an d  do lom ites, Ju ra s s ic  lim e ­
stones.

B o th  caves w e re  d iscovered  in  1960 by 
th e  Z akopane  speleo log ists  w ho  reach ed  in  
1962 th e  bo ttom  of th e  P ta s ia  S tu d n ia  C ave 
( — 295). A fu r th e r  v e rif ic a tio n  of th e  m e a ­
su rem en ts  sy s tem  is s til l needed  (last m ea ­
su re m e n ts  of th e  P ta s ia  S tu d n ia  C ave re s u l­
ted  in  —255 m).

R eferences a n d  m ap : G r o d z i c k i ,  1971b, c.

5 — Czarna C a v e   284 m  (—137,+  147)
T he C a rp a th ia n s , W este rn  T a tra  M ts., 

K oście liska  V alley ; N ow y Sącz, Z akopane. 
E n tran c es : 1326 m  (m ain  one), ab o u t 1300 m 
(second so u th e rn  one), 1408 m (n o r th e rn  one). 
T riassic , Ju ra ss ic  a n d  C re taceo u s lim estones. 
S p rin g s: in  th e  K ośc ie liska  V alley  — L odow e 
S p rin g  (971 m  a.s.l.) an d  saeso n a l sp rin g  in  
O rg an y  (1110 m a.s.l.).

D iscovered  in  1961 by  th e  speleo log ists  
from  W rocław  w ho h ad  ex p lo red , up  to  
1964, m ost of th e  passages. U n til 1977, th e  
a lt itu d e  d iffe ren ce  w as  k n o w n  to  be 202  m 
( — 137,+ 65). In  1978 th e  cav e rs  from  C racow  
en la rg ed  it  to  284 m  ( — 137,-1-147).

R eferen ces : R a b e k ,  1963; D ą b r o w ­
s k i ,  R u d n i c k i ,  1967; G r o d z i c k i ,  1971a; 
W i ś n i e w s k i ,  1977c; C i s z e w s k i ,  1979. 
T he  m ap  is n o t p u b lish ed  in  fu ll.



Fig. 1 . L o n g itu d in a l section  of th e  W ielka Ś n ieżna  C ave:
1 n o n -m a p p e d  f r a g m e n ts  (s k e tc h ) , 2 s u m p s , la k e s ,  3 — w a te r  flo w , 4 — Ic e , sn o w , 5 — a l t i t u d e  p o in ts ,  d e p th s  r e f e r r e d  to  t h e  e n t r a n c e  o f 
th e  N a d  K o tl in a m i a n d  th e  Ś n ie ż n a  c a v e s  (in  b ra c k e ts )

P r e p a r e d  b y  R. M. K a rd a ś  o n  th e  b a s is  o f m e a s u re m e n ts  d o n e  b y  SW  P T T K  -  W a rsa w , S T J  K W  C ra c o w  a n d  SG  W ro c la w  tiU  O c to b e r  
1980, F u r th e r  in v e s t ig a t io n s  a n d  c o r r e c t io n s  o f s u m p  p a r t  a r e  n o t  m a rk e d



Fig. 2. M ap o f  th e  M iętusia  C ave (1 — en tran ce ). P re p a re d  by R. M. K a rd aś  on th e  basis 
of OW PT PN oZ  docu m en ta tio n

6 — M iętusia Cave (com p. Fig. 2) . . —241 m
T he C a rp a th ian s , W este rn  T a tra  M ts., 

M ię tu sia  V alley; N ow y Sącz, Z akopane. E n ­
tra n c e : 1295 m . T riassic , Ju ra ss ic  a n d  C re ta ­
ceous lim estones. S p rin g s: p ro b ab ly  th e  L o­
dow e S p rin g  in  th e  K oście liska  V alley  (971 m 
a.s.l.).

D iscovered  in  1936 by  th e  Z ak o p an e  ca­
vers w ho reach ed  in  1937 a d ep th  of —128 m. 
In  1952 a d ep th  of —213 m  (a f te r  n ew  m e a ­
su rem en ts ) w as a tta in e d  by  th e  C racow  
speleologists . In  1972 a W arsaw  ex p ed itio n  
got dow n to —241 m  (d iv ing  to  a  d ep th  
of 28 m). P u b lish ed  d ep th s : —250 m and  
— 278 m  a re  false.

R eferences: R u d n i c k i ,  1967; G r o d z i c ­
k i ,  1969, 1978b; K a r d a ś ,  1979. M ap: G r o ­
d z i c k i ,  1969 (frag m en ts  only); K a r d a ś ,  
1979 (schem a of th e  w ho le  sy s tem  — a f te r  
v e rif ic a tio n  of m easu rem en ts) .

7 — Za Siedm iom a Progam i Cave . . 220 m
( - 2 0 3 ,+  17)

T he  C a rp a th ian s , W este rn  T a tra  M ts., 
C racow  G orge; N ow y Sącz, Z akopane. E n ­
tra n c e s : 1482 an d  1469 m. Ju ra ss ic  lim e­
stones.

D iscovered  befo re  1950; u n ti l  1952 on ly  
frag m en ts  of its  e n tra n c e  h ave  been  e x ­
p lo red , of sm a ll re lie f , ab o u t 20 m. T he

S ilesian  cav ers  re ach ed  in  1973 th e  a l t i ­
tu d e  d iffe ren ce  115 m ( +  13 ,-102) an d  then , 
in  1979 th e  a lt itu d e  d iffe ren ce  189 m  (+ 17 , 
-1 7 2 )  a n d  la te ly , in  1980 -2 2 0  m ( +  17 ,-203).

R eferences : K o w a l s k i ,  1953; C z e p i e 1, 
1973. M ap: K o w a l s k i ,  1953 (en tran ce  f ra g ­
m en ts); C z e p i e 1, 1973 (frag m en ts  d isco ­
v e red  in  1972— 1973), a n  a c tu a l m ap  is no t 
pub lished .

8 — W ysoka C a v e ...................218 m  (—123,+95)
T he C a rp a th ian s , W este rn  T a tra  M ts., 

C racow  G orge; N ow y Sącz, Z akopane. E n ­
tra n c e s : 1499 m  (m ain  one), 1514 m . Ju ra ss ic  
an d  C re taceous lim estones.

D iscovered  in  1955 an d  ex p lo red  m a in ly  
by  th e  Z akopane  cen tre . In  1956 a n  a lt itu d e  
d iffe ren ce  of 199 m  ( — 123,+ 76) w as ex p lo ­
re d  w h ereas  in  1978 — of 218 m  ( — 123,+ 95) 
by th e  K atow ice  cavers.

R eferences: Z w o l i ń s k i ,  1955a, W ysoka 
C ave (1959). A c tu a l m ap  is n o t p u b lished ; 
th e re  is only  th e  1959 m ap  w ith o u t f ra g ­
m en ts  of passages a lre a d y  k n o w n  a t th a t  
tim e  (W ysoka Cave).

9 — M ałołącka C a v e ................................—164m
T he C a rp a th ia n s , W este rn  T a tra  M ts., 

M ała Ł ą k a  V alley ; N ow y Sącz, Z akopane. 
E n tra n c e : 1873 m. T ria ss ic  lim estones an d  
do lom ites.



D iscovered  in  1959 by  th e  speleo log ists 
f ro m  Z ak o p an e  (en tran ce  p arts). F u r th e r  
e x p lo ra tio n  — by  cav ers  from  C racow  an d  
Z akopane  ( — 164 m  in  1960).

R eferen ces : H  a b  i 1, 1961. M ap is no t
pub lished .

10 — W yżnia M iętusia C a v e ................ 155 m
( - 1 0 5 ,+  50)

T he  C a rp a th ia n s , W este rn  T a tra  M ts., 
M ię tu sia  V alley ; N ow y Sącz, Z akopane. E n ­
tra n c e : 1410 m . T ria ss ic  an d  Ju ra ss ic  lim e ­
stones.

D iscovered  in  1949 an d  e x p lo red  in  1950 
b y  th e  C racow  cavers , th e n  u n ti l  1969 by 
te am s fro m  v a rio u s  cen tres . A re la tiv e  re lie f  
of 155 m  ( — 105,+ 50) w as reached .

R eferen ces : K o w a l s k i ,  1953; G r o ­
d z i c k i ,  1971a, 1978b. M ap: K o w a l s k i ,  
1953 (frag m en ts), a c tu a l m ap  is n o t p u ­
blished .

11 — Pod W antą (L itw orow y D zwon) Cave
.......................—151 m

T he  C a rp a th ia n s , W este rn  T a tra  M ts., 
M ię tu s ia  V alley ; N ow y Sącz, Z akopane. E n ­
tra n c e : 1790 m . T ria ssic  lim es to n es a n d  do ­
lom ites.

D iscovered  in  1961 a n d  ex p lo red  to  —28 m 
(C racow  cavers). In  1964 a n  e x p lo ra tio n  to
— 144 m  (W arsaw  cavers) a n d  in  1978 — to
— 151 m  (K atow ice  cavers).

R efe ren ces : G r o d z i c k i ,  1968: M ap : to
— 144 m — G r o d z i c k i ,  1968, a c tu a l m ap  
is no t p u b lished .

12 — Zim na C a v e ................ 122 m  (—9 ,+  113)
T he  C a rp a th ia n s , W este rn  T a tra  M ts.,

K oście liska  V alley ; N ow y Sącz, Z akopane. 
E n tra n c e : 1120 m . T ria ssic  a n d  Ju ra ss ic  lim e ­
stones. S p rin g  a t  th e  v a lley  b o tto m  b e n e a th  
th e  e n tra n c e  (1000  m  a.s.l.).

K n o w n  befo re  1882. A t f i r s t  its  low er 
f ra g m e n t of sm a ll re lie f  w as ex p lo red . B a­
sic ex p lo ra tio n  in  th e  u p p e r  fra g m e n t in  
1952—-1957 re su lte d  in  an  a lt itu d e  change 
of 122 m (—9, +113) — in  C racow , Z akopane  
a n d  W roclaw  cavers.

R eferen ces : Z w o l i ń s k i ,  1960; D ą b ­
r o w s k i ,  R u d n i c k i ,  1967; K  o i s a  r, 1968. 
M ap: K  o i s a  r, 1968 (verified  a n d  com ple­
ted  a t  p resen t).

13 — N aciekow a Cave . . 103 m  (—63, +40?)
T he C a rp a th ia n s , W este rn  T a tra  M ts., 

K oście liska  V alley; N ow y Sącz, Z akopane. 
E n tran c es : 1197 m  an d  1186 m . Ju ra ss ic  l i ­
m estones.

D iscovered  in  1959 (W arsaw  cavers), 
d ep th  —25 m. In  1978— 1979 th e  Z akopane  
cavers ex p lo red  to  a  re la tiv e  re lie f  of 103 m  
( - 6 3 ,+  40).

R eferences a n d  m ap : R u d n i c k i ,  1959 
(F rag m en ts  d iscovered  in  1959), a c tu a l m ap  
is n o t pub lished .

B. Caves over 1000 m long

1 — M ię tu sia  C ave (Fig. 2 ) ................  9040 m
see p. 105.

A p re lim in a ry  e x p lo ra tio n  by  th e  Z ak o ­
p an e  cav e rs  (1936— 1937) a n d  th e  C racow  
cav e rs  (1948— 1956) re s u lte d  in  th e  d iscovery  
of passages over 1200 m  long. S ince  1956, 
e x p lo ra tio n  has b een  s ta r te d  by th e  W a r­
saw  cav ers  w ho d iscovered  passages over 
7 k m  long th u s  ex ten d in g  th e  cave  to  
9040 m.

R eferen ces : G r o d z i c k i ,  1969; K  a r-
d a  Ś, 1979.

2 — Bańdzioch K om iniarski C a v e ...................
over 8700 m  see p. 104.

T he  P o zn ań  cav e rs  d iscovered  passages 
over 2,5 km  long (1968— 1969). In  1969— 1975 
passages ab o u t 1 k m  long w e re  ex p lo red  
by  v a rio u s  cen tre s  (m ain ly  C racow ). D u­
rin g  fu r th e r  e x p lo ra tio n  (C racow  cavers) 
th e  fo llow ing  fra g m e n ts  h av e  b een  d isco­
v e red : in  1976 — o v er 5000 m  long, in  1978 
— over 8500 m  long an d  in  1979 — over 
8700 m  long. T hese  d a ta  a re  n o t u n q u e s tio ­
nab le  — d e ta iled  m e a su re m e n ts  w e re  done 
in  th e  passages a b o u t 6,5 k m  long.

R eferences : W i ś n i e w s k i ,  1976, 1977b, 
1978b.

3 — Czarna Cave . . ab o u t 6000 m  see p. 104.
M ost d iscoveries in  1961— 1964 (the  W ro ­

c law  cavers) re su ltin g  in  a le n g th  of ab o u t 
5450 m  (also v a lu es  of 5500, 6000 a n d  11 000 m 
a re  n o ted  — th e y  a re  ove res tim a ted ). In  
1975 — e x p lo ra tio n  of th e  n o r th e rn  e n ­
tra n c e  (C racow  cav ers  a n d  S ile s ian  cavers). 
In  1978 th e  le n g th  w as in c rea sed  to  ab o u t



6000 m  (d iscoveries of th e  C racow  cavers). 
L en g th  ev a lu a tio n s  n eed  v e rific a tio n .

R eferen ces : R a b e k ,  1963; C h a  b  e r  t,
1977; C i s z e w s k i ,  1979.

4 — W ielka Śnieżna C ave (comp. Fig. 1) . . .
o v er 5100 m  see p. 103.

In  1959— 1965 passages over 2000 m  long 
w e re  d iscovered  (Z akopane  a n d  W arsaw  
cavers , in te rn a t io n a l exped ition ). D uring  
fu r th e r  e x p lo ra tio n  an d  p a rtic u la r ly , in  r e ­
su l t of connec tion  w ith  th e  N ad  K o tlin am i 
C ave (1968) th e  sy s tem  ga ined  ab o u t 4700 m 
(a v a lu e  of ab o u t 2700 m  — m u ch  to  low  
-— w as a lso  noted). In  1978 th e  W roclaw  
cav e rs  ad d ed  to  th e  sy s tem  th e  Ja s n y  A w en 
C ave an d  in  1979— 1980 th e  C racow  cavers 
k e p t ex p lo rin g  th e  side ch im neys th a t 
m ad e  th e  cave  o v e r 5000 m  long. T he  m a p ­
p in g  is n o t fin ished .

R efe ren ces : S peleo log ia  (1967); G r o d z i ­
c k i ,  1976; A u g u s t y n ,  1979.

5 — Zimna Cave . . a b o u t 3300 m  see p. 106.
In  1885 a  sec tion  122 m long w as know n. 

T he  n e x t d iscoverie s by  th e  Z ak o p an e  ca ­
v e rs  m ad e  th e  cave 140 m long in  1913, 
609 m  — in  1936, 680 m  — in  1938. In  1952 
•—1957 a m a jo r  ex p lo ra tio n  of C racow , Z a ­
k o p an e  a n d  W roclaw  c en tre s  w as c a rr ie d  
o u t a n d  th e n  com pleted  w ith  sm a ll d isco ­
veries . T he  cave len g th  w as ab o u t 2990 m 
a t  th e  end  of 1967 (o v e res tim a ted  figu res 
w e re  also  p u b lish ed  — to  4000 m). In  1980 
th e  W arsaw  e x p ed itio n  reach ed  th e  len g th  
a b o u t 3180 m , a n d  in  1981 th e  C racow  
cav ers  rea c h e d  ab o u t 3300 m  of to ta l  p a s ­
sage  leng th . T he  reco rd s  a re  now  v e rifie d  
an d  com pleted .

R eferences; Z w o l i ń s k i ,  1960; K o i -  
s a r , 1968.

6 — W ielka L itw orow a C a v e ..........................
ab o u t 2800 m  see p. 104.

U n til 1974 ab o u t 1150 m  w o rth  of p a s ­
sages had  b een  ex p lo red  (Z akopane  and  
o th e r  cen tres). In  1976— 1979 a  len g th  of 
ab o u t 2100 m  w as a tta in e d  (m ain ly  W arsaw  
b u t also  Z ak o p an e  cavers), in  1981 — ab o u t 
2800 m  (W arsaw  oavers).

7 — K asprowa N iżnia Cave . . ab o u t 2320 m
T he  C a rp a th ia n s , W este rn  T a tra  M ts.,

K asp ro w a  V alley ; N ow y Sącz, Z akopane. 
E n tra n c e : 1228 m. Ju ra ss ic  an d  C re taceous 
lim estones.

T he  e n tra n c e  k n o w n  b e fo re  1849. U n til 
1951 passages ab o u t 1150 m  long h av e  b een  
d iscovered  (m ain ly  th e  Z ak o p an e  cavers). 
In  1952— 1953 th e  C racow  cav ers  m ad e  th e  
cave  ab o u t 1500 m  long. A  fu r th e r  e x p lo ­
ra t io n  w as c a rr ie d  ou t by v a rio u s  cen tre s
— esp ec ia lly  by  C racow  a n d  W arsaw  (m a in ­
ly  d iv ing); a  len g h t of ab o u t 2015 m  w as 
ga in ed  in  1971 an d  u p  to  th e  en d  of 1978
— ab o u t 2320 m.

R eferen ces : K o w a l s k i ,  1953; K  o i s a  r, 
1971; P l a c h c i ń s k i ,  P r z y b y s z e w s k i ,  
1975; K l e s z c z y ń s k i ,  1978. M ap: K o i- 
s a  r , 1971; P l a c h c i ń s k i ,  P r z y b y ­
s z e w s k i ,  1975 (sum ps).

8 — C hochołow ska Szczelina C a v e ................
ab o u t 2300 m  

T he  C a rp a th ia n s , W este rn  T a tra  M ts., 
C hocho łow ska V alley; N ow y Sącz, Z akopane. 
E n tra n c e s : 1051 m , 1072 m , 1083 m. Ju ra ss ic  
lim estones.

F ra g m e n ts  of th e  e n tra n c e  w e re  d iscove­
re d  in  1938 by  th e  Z ak o p an e  cav e rs  (100— 
— 120 m). In  1951— 1952 ex p lo red  to  1650 m 
(m ain ly  C racow  b u t also  Z ak o p an e  cavers). 
S m all d iscoverie s in  1962 a n d  e x p lo ra tio n  
of th e  passages en d ed  w ith  a  th i rd  e n tra n c e  
an d  re s u lte d  in  a f in a l len g h t of ab o u t 2300 
m  (W arsaw  exped ition ).

R eferen ces : K o w a l s k i ,  1953; W ó j c i k  
Z., 1967a, b; K o i s a r ,  1969b. M ap : W ó j ­
c i k  Z., 1967a, b; K o i s a r ,  1969b.

9 — W ysoka Cave . . . .  2017 m  see  p. 105.
In  1955— 1956 passages ab o u t 970 m  long 

w e re  d iscovered  (m ain ly  th e  Z ak o p an e  ca ­
vers). S uccessive  e x p lo ra tio n  — by  th e  C ra ­
cow  cav ers  in  1958— 1959 (ab o u t 450 m) an d  
th e  S ilesian  cav e rs  (since 1976). U n til 1980, 
2017 m  w o rth  of passages h av e  b een  ex p lo ­
red .

R eferences : Z w o l i ń s k i ,  1955a.

10 — N iedźw iedzia C a v e ....................... 2000 m
T he S ude tes , Ś n ieżn ik  K łodzk i M assif, 

K leśn ica  V alley ; W ałb rzych , S tro n ie  Ś lą s ­
kie. E n tra n c e : 800 m . P ro te ro zo ic  (?) m a rb ­
les.

D iscovered  in  1966 in  a  q u a rry . E x p lo ­
re d  by  th e  W roclaw  cav ers ; in  1966 a len g th



of 218 m w as exp lo red , in  1967— 1971 — over 
800 m , in  1972 — 2000 m  (som etim es ove­
re s tim a te d  len g th  of 2200  m  is noted). 

R eferences an d  m ap : P u l i n a ,  1977.

11 — Za Siedm iom a Progam i C a v e ...................
ab o u t 1600 m  see p. 105.

U n til 1952 only  123 m  of passages w ere  
exp lo red . S ince 1972, cav ers  from  K atow ice  
c a rr ie d  fu r th e r  e x p lo ra tio n  an d  in  1979 th ey  
reach ed  502 m  of to ta l passage  len g th  and  
in  1981 — ab o u t 1600 m.

12 — Ptasia Studnia —  Lodowa Litw orow a
Cave . ab o u t 1540 m (1500?) see p. 104.

A connection  of b o th  caves w as found  
in  1962 an d  fin a lly  passed  in  1963. U n til 1967 
th e  cav ers  of m an y  c en tre s  h av e  exp lo red  
ab o u t 1170 m  (or 1130 m  tak in g  th e  low er 
v a lu es  m easu red  in  1980). In  1976— 1979 
a  len g th  of ab o u t 1540 m  (abou t 1500?) w as 
ex p lo red  — discoveries of v a rio u s  team s. 
A v e rif ic a tio n  of th e  reco rds is needed  for 
a f in a l fix in g  of th e  sy s tem  size.

R eferences : G r o d z i c k i ,  1971b, c.

13 — N aciekow a C a v e  ab o u t 1500 m
see p. 106.

In  1959 th e  W arsaw  cav ers  ex p lo red  ab o u t 
400 m  of passages. In  1978— 1979 th e  Z ako ­
p an e  speleo log ists ex p lo red  th e  passages 
ab o u t 1500 m in  leng th .

R eferences : R u d n i c k i ,  1959.

14 — M ylna C a v e ...................... ab o u t 1300 m
T he C a rp a th ian s , W este rn  T a tra  M ts.,

K oście liska  V alley : N ow y Sącz, Z akopane. 
E n tran c es : 1098 m , 1098 m , 1098 m, 1098 m 
(so u th e rn  en tran ces), 1095 m (n o r th e rn  e n ­
tran ce). Ju ra ss ic  lim estones.

E n tran c es  k n o w n  b efo re  1860, f irs t v is it 
in  1885. U p u n ti ll  1934 passages to ta lin g  
644 m  long h ave  b een  exp lo red . In  1934 th e  
Z akopane  cav ers  ex p lo red  th e  cave to  1120 m 
in  leng th . F u r th e r  ex p lo ra tio n  re su lte d  in  
a len g th  of ab o u t 1300 m.

R eferences: K o w a l s k i ,  1953; G r o ­
d z i c k i ,  1975a, 1976.

15 — B ystrej C a v e ................... ab o u t 1200 m
T he C a rp a th ia n s , W este rn  T a tra  M ts.,

B y stre j V alley; N ow y Sącz, Z akopane. E n ­
tra n c e : 1178 m. T ria ssic  an d  Ju ra ss ic  (?) 
lim estones.

T he e n tra n c e  w as dug  up  in  1033 by th e  
Z akopane  cav e rs  w ho h ave  ex p lo red  ab o u t 
600 m  of passages u n ti l  1949. In  1956 th e  
successive d iscovers of th e  Z akopane  cav ers  
re ach ed  a len g th  of ab o u t 1200  m.

R eferen ces : K o w a l s k i ,  1953; G r o ­
d z i c k i ,  1974a, 1976. M ap : K o w a l s k i ,
1953 (ac tu a l fo r 1949); Z w o l i ń s k i ,  1961 
(ac tu a l fo r 1956), a c tu a l fo r th e  p re se n t has 
n o t b een  pub lished .

16 — M agurska C a v e ................................  1200 m
T he C a rp a th ia n s , W este rn  T a tra  M ts., J a ­

w o rzy n k a  V alley ; N ow y Sącz, Z akopane. 
E n tra n c e : 1465 m. T riassic , Ju ra ss ic  an d  C re ­
taceous lim estones.

K now n  b efo re  1860. U n til 1938 its  len g th
of ab o u t 220 m  h as b een  k now n . A fte r
a sm a ll e x p lo ra tio n  in  1938 th e  Z akopane 
cav ers  fu lfilled  th e  p rin c ip a l d iscoveries in  
1948— 1950 in  th e  passages 1200 m  long (a v a ­
lu e  of 1070 m  is a lso  n o ted  — w ith  no r e ­
g a rd  to  a passage  cu t o ff by a  sum p, silted  
u p  a f te r  th e  ex p lo ra tion ).

R eferen ces : K o w a l s k i ,  1953; Z w o ­
l i ń s k i ,  1955b, 1961; W ó j c i k  Z., 1966.
M ap: K o w a l s k i ,  1953 (w ith o u t a passage  
beh in d  th e  siphone); Z w o l i ń s k i ,  1955b, 
1961 (com plete  set).

17 —• Szachow nica Cave . . . a b o u t 1000 m 
C racow —W ieluń  U p lan d ; K rzem ien n a  M t,

C ząstochow a, L ip ie . 14 e n tra n c e s : 220—225 m  
a.s.l. Ju ra ss ic  lim estones. T he en tra n c e s  w ere  
exposed  u n ti l  1962 d u rin g  ex p lo ita tio n  of 
lim estones. In  1972— 1975 s tu d ie s  over by  th e  
W arsaw  geolog ists a n d  cavers . A no ted  
len g th  of ab o u t 1000 m  com poses, how ever, 
6 s e p a ra te  fra g m e n ts  of th e  sy s tem  (the lo n ­
gest ones — ab o u t 600 m  an d  over 200 m), 
d iv ided  by  th e  q u a rry  an d  p a r t ly  t r a n s fo r ­
m ed due  to  u n d e rg ro u n d  lim esto n e  ex p lo i­
ta tio n . A n o v e re s tim a ted  len g th  1100 m w as 
also  pub lished .

R eferences a n d  m ap : G ł a z e k  e t al.,
1978.

T ra ns la ted  by L e s z e k  M arks
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R afa ł M. K a rd aś  

N A JW IĘ K SZ E  JA S K IN IE  P O L S K I 

S t r e s z c z e n i e

A rty k u ł zaw ie ra  p rzeg ląd  n a jw ięk szy ch  ja sk iń  P o lsk i (w edług 
s ta n u  na  p aźd z ie rn ik  1980 r.). Z estaw iono  dw ie  lis ty  ja sk iń : o g łę­
bokości p rzek racza jące j 100 m  (A) i o d ługości p rzek racza jące j 
1000 m  (B). W  s to su n k u  do pub lik o w an eg o  p o p rzedn io  ze s taw ie ­
n ia  (C h a  b  e r  t, 1977) w p row adzono  zm iany  u w zg lęd n ia jące  p o ­
s tęp y  ek sp lo rac ji, p ra c  d o k u m en tacy jn y ch  o raz  w e ry fik ac ję  o b li­
czeń.

W p rz y p a d k u  k ażd e j ja sk in i p odano  p o dstaw ow e d ane  w y m a ­
g an e  p rzez  K om isję  W ielk ich  J a s k iń  M iędzynarodow ej U n ii S p e­
leo log icznej (U IS): nazw a, g łębokość (lis ta  A) lu b  d ługość (lista  
B), lok a lizac ja , w ysokość n .p .m . o tw o ru  (o tw orów ), lito log ia  i w iek  
skał, w  k tó ry ch  je s t ro zw in ię ta , nazw a, lo k a lizac ja  i w ysokość 
n.p.m . w y w ie rzy sk a  w ód z ja sk in i (lista  A, w  m ia rę  u ja w n ia n ia  
in fo rm a c ji o s tw ie rd zen iu  połączeń), h is to r ia  ek sp lo rac ji (da ta  
odk ry c ia  i k o le jn e  postępy), n a jw ażn ie jsze  pozycje l i te r a tu ry  
(z in fo rm ac ją  o p u b lik o w an y ch  p lan ac h  lu b  p rzek ro jach ).

W  o p raco w an iu  w y k o rzy stan o  zarów no  cy to w an e  pozycje l i te ­
ra tu ry , jak  i w ie le  in n y ch  p u b lik o w an y ch  n o ta te k  i w zm ianek , 
m a te r ia ły  zam ieszczane w  p o w ie lanych  b iu le ty n a c h  k lu b ó w  sp e ­
leo log icznych  (a r ty k u ły , n o ta tk i, p lany), n ie  p u b lik o w an e , o ry g i­
n a ln e  m a te r ia ły  op racow u jącego  in w e n ta rz  ja sk iń  ta trz a ń sk ic h  
zespołu  O ddziału  W arszaw sk iego  P olsk iego  T o w arzy stw a  P rz y ja ­
ciół N au k  o Z iem i oraz in n y ch  au to ró w , a tak że  in fo rm ac je  
u stne .

A rty k u ł ilu s tru ją :  p rzek ró j na jg łęb sze j ja sk in i P o lsk i — W ie l­
k ie j Ś n ieżn e j (—769 m) — ryc. 1 i p la n  n a jd łu ż sze j ja sk in i P o l­
sk i —- Ja s k in i M ię tu sie j (9015 m) — ryc. 2.



R afa ł M. K a rd aś

L ES PL U S G RA N D ES G RO TTES DE PO LO G N E 

R é s u m é

L ’a rtic le  p ré se n te  la rev u e  de p lu s g ran d es  g ro tte s  de P ologne 
d ’ap rè s  l’é ta t  de 1980. O n t é té  fa ite s  d eu x  lis te s : gou ffres  à la 
p ro fo n d eu r d é p a ssa n t 100 m  (A) e t g ro tte s  à  la  lo n g u eu r d é ­
p a ssa n t 1 k m  (B). P a r  r a p p o r t  à  la  sp éc ific a tio n  pu b liée  a n té ­
r ie u re m e n t (C h a  b  e r  t, 1977), la  p ré se n te  en v isag e  le p ro g rès  
de l’e x p lo ra tio n , des é tu d es  d o cu m en ta ire s  e t de la  v é rif ic a tio n  
des m esures.

P o u r ch acu n e  des g ro tte s  o n t é té  p ré se n té e s  les données é lé­
m en ta ire s  exigées p a r  la  C om m ission  de G ran d es  G ro tte s  de 
l ’U nion  In te rn a tio n a l S péléo log ique  (U IS): nom , p ro fo n d eu r (liste 
A), ou lo n g u eu r (liste  B), lo ca lisa tion , a t t i tu d e  de l’o rifice , lith o ­
logie e t âge des roches dans le sque lles  la g ro tte  s’est développée; 
nicum, loca lisa tion  e t a lt itu d e  d e  la source  v au e lu s ien n e  des e au x  
de la  g ro tte  (liste A, s’il y  a des in fo rm a tio n s  c o n s ta ta n t des 
a rticu la tio n s), h is to ire  de l ’ex p lo ra tio n  (date  de la  d éco u v erte  e t 
ses é tap e s  succesives), la  p lu s im p o rta n te  b ib lio g rap h ie  (avec 
l’in fo rm a tio n  su r les p ro je ts  e t les re v u e  publiés).

D ans l ’é lab o ra tio n  p ré se n te  on t é té  éga lem en t u tilisé s : la  b ib lio ­
g ra p h ie  c itée  c i-dessus, les d iffé ren te s  n o tes  e t no tices, les m a ­
té r ia u x  in sé rés  d an s les b u lle tin s  des c lubs spéléo log iques (a r t i­
cles, no tes , p ro je ts) , les m a té r ia u x  no n  p u b lié s  de la  sec tion  
v a rso v ien n e  de la  S ociété  des A m is de la  Science de la T e rre  
é la b o ra n t l ’in v e n ta ire  des g ro tte s  de T a tra s , les in fo rm atio n s  
orales.

L ’a rtic le  est i l lu s tré  p a r  le p ro fil du  p lu s p ro fo n d  gouffre  
de P o logne — W ie lka  Ś n ieżna  (769 m ) — fig. 1 e t le  p la n  de la 
p lu s longue  g ro tte  — G ro tte  M ię tu s ia  (9015 m) — fig. 2.

T ra d u i t  par Teresa  K o rba-F iedorow icz
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Polish speleological literature

A b s t r a c t :  P o lish  speleo log ical l i te ra tu re  
has a long h is to ry  an d  a su b s ta n tia l ou tp u t. 
T he in te n s iv e  d ev e lo p m en t of speleologie 
a c tiv ity  in  th is  co u n try  a f te r  th e  Second 
W orld  W ar a n d  ex p ed itio n s in to  e x te rn a l 
cav e  a re a s  h av e  b een  re f le c ted  in  n u m ero u s 
p u b lica tio n s . T h e ir  n u m b e r has g ro w n  m ore  
q u ick ly  th a n  of p ap e rs  in  th is  fie ld  p u b lish ed  
d u rin g  th e  p recen d in g  perio d  u n ti l  1939.

S peleo log ica l li te r a tu re  of th is  e a r l ie r  
p eriod , n o w ad ay s  ra th e r  ap p lied  to  s tu d y  
th e  v e ry  b eg in n in g  of P o lish  ex p lo ra tiv e  
a n d  sc ien tific  speleology, is s c a tte re d  in  v a ­
rio u s  p e rio d ica ls  as no spec ia lis tic  speleo lo ­
g ica l p u b lica tio n  ex is ted  a t  th a t  tim e  in  P o ­
land . In fo rm a tio n  on  l i te r a tu re  of th a t  p e ­
riod , as th e re  is no spec ia lis tic  b ib lio g rap h y , 
is q u ite  d ifficu lt to  o b ta in . T he  re a d e r  in te ­
re s te d  in  th e  p ro b lem  can  a v a il h im se lf of 
b ib lio g rap h ic  lis ts  in : Ja sk in ie  Polsk i  of 
K. K o w a l s k i  a nd  R e tr o s p e k ty w n a  B i­
bliografia  Geologii P olsk i  of  R.  F l e s z a r o -  
w a  (see b ib liog raph ies).

R eview  of Polish speleological 
literature after 1945

S peleo log ical l i te r a tu re  of P o land  of th e  
p e rio d  a f te r  th e  S econd W orld  W ar w as 
su p p lem en ted , a lm o st a t  th e  beg in n in g  of 
th is  period , in  a th re e -v o lu m e  m on o g rap h  
of K az im ie rz  K o w a l s k i :  Ja sk in ie  P olsk i  
th a t , as a n  in v e n to ry  of P o lish  caves k n o w n  
a t  th a t  tim e , a t ta in e d  a h ig h e r s ta n d a rd  
th a n  s im ila r  m o nographs p u b lish ed  in  co u n ­
tr ie s  w h e re  a  speleo logy  w as m ore  dev e lo ­
ped . N ow adays, th e  sign ificance  of th is  m o ­
n o g ra p h  as  a n  in v en to ry , is con sid e rab ly

* C om m ittee  of K a rs t In v es tig a tio n s , P o ­
lish  F e llo w s S ocie ty  of E a r th  Sciences, 
u l. M ick iew icza  16 m . 23, P L  01-517 W a r­
szaw a, P o lan d

a m a lle r  due to  d iscoveries of m an y  n ew  ca ­
v es b u t i t  is s t il l th e  on ly  in v e n to ry  of 
caves th a t  has b een  p u b lish ed  in  P o lan d  
u n til  now .

B u t s t il l Jask in ie  Polsk i  is th e  m ost com ­
p reh en s iv e  b ib lio g rap h ic  sou rce  of P o lish  
speleologie l i te r a tu re  since  th a t  tim e , a s  no 
spec ia lis tic  m o n o g rap h  of th a t  ty p e  h as b een  
p u b lished .

T he  fo llow ing  rev iew  of speleo log ical l i te ­
r a tu re  is p re se n te d  in  a  sy s tem  of v a rio u s  
ty p es  of pub lica tio n s.
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d esv e re in  fü r H o h len k u n d e  in  W ien u n d  
N ied e ro s te rre ich  1954— 1971 W ien  —• e leven  
b ib lio g rap h ic  a n n u a ls  fo r th e  y ea rs  1950— 
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ph y  fo r th e  y e a rs  1973— 1979 com prise  308 
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Periodicals 

S p e le o lo g ie  p e r io d ic a ls

Speleologia  — a b u lle tin  ed ited  by  the 
W arsaw  S peleoclub  P T T K  an d  S ubcom m is­
sion  of Speleology, M ain  B oard  P T T K  u n til 
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tin u e d  by  K ra s  i speleologia.
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w ice PL  ISSN  0137-5482, ed ite d : 1977:1 (X); 
1978:2 (X I); 1979:3 (X II); th e  p e rio d ica l is
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ta in e e rin g  a n d  speleology, a  q u a te r ly , pub l. 
by  RSW  P ra sa -K s ią ż k a -R u c h , W arsaw  P L  
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ed itio n  of Speleo ’ w as pub lished).

List of more sign ificant bulletins of Polish  
speleologie clubs
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cow  (for a p e rio d  1963— 1967 — 8 fascicles), 
rev iv ed  (1977) as th e  in fo rm a tio n  b u lle tin  of 
th e  C av ing  S ection , th e  M o u n ta in ee rin g  C lub 
a t  C racow , ed ited  since  1977:9 (30) u n ti l  
1981 (w in te r-sp rin g ): 17(38) — 9 fascicles.

Grotołaz  — a ch ro n ic le  of th e  C racow  
C av e rs ’ C lub , C racow  1950:1 to  1952:16, 
th e n  as a  b u lle tin  of th e  C racow  D is tric t 
C aving  S ec tion  of P T T K , C racow  1955:1 (17) 
u n til 1957:5 (21), co n tin u ed  as G acek.

J a m n ik  — a b u lle tin  of th e  C racow  C a­
v ing  C lub, th e  C racow  C irc le  of P T T K , C ra ­
cow  1979:1 u n ti l  1979:9, d iscon tinued .

M eander  — ia b u lle tin  of th e  Speleoclub  
of P T T K  „G ó rn ik ” — K atow ice , now  of th e  
K atow ice  S peleologie C lub  a t  th e  Society  
fo r th e  P ro p a g a tio n  of P hysica l C u ltu re  
„ Spar taku s” K atow ice  1976:1, 2 an d  specia l 
ed itions: „H agengeb irge  ’78” (1978) an d  „ J u ­
b ileu szow e” ed itio n  (1980).

Wiercica  — a b u lle tin  of th e  W arsaw  
Speleoclub  of P T T K , W arsaw  1955:1 u n til  
1980 (w in te r): 41(53), con tinued .

A lp in is te  C o m ple t  —  a  b u lle tin  of th e
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S tu d e n ts ’ C lub  of Speleo logy  a n d  M o u n ta in e ­
ering , a t  th e  S ilesian  M edical A cadem y, K a ­
tow ice—Z ab rze  1978:1, con tinued .

L ist of m ore im portant P olish  scientific  
periodicals that publish the speleologie  
papers

A c ta  Archaeologica  Carpathica,  A cadem ia 
S c ie n tia ru m  Po lon ia , C olleg ium  C racoviense, 
C raco v ia  P L  ISSN  0001-5229 (one-tw o  ev ery  
year).

A cta  Geologica Polonica,  P o lish  A cadem y 
of Sciences — C om m ittee  of G eological 
Sciences, W arsaw  P L  IS S N  0001-5709 (a q u a - 
te rly ).

A c ta  Zoologica Cracoviensia,  P o lish  A ca­
dem y of Sciences, L a b o ra to ry  of S y stem atic  
a n d  E x p e rim e n ta l Zoology, C racow  PL  ISSN  
0065-1710 (15—25 ev e ry  year).

B iu le ty n  P eryg lac ja ln y , Socie tas S c ie n tia ­
ru m  L odziensis, Sectio  3, Łódź P L  ISSN  
0067-9038 (one ev e ry  year).

C h ro ń m y  przyrodą  o jczystą ,  P o lish  A ca­
dem y of Sciences, L a b o ra to ry  of C o n se rv a ­
tio n  of N a tu re  a n d  N a tu ra l R esources; an  
o rg an  of th e  S ta te  C ouncil fo r N a tu re  C on­
se rv a tio n , C racow  P L  ISSN  0009-6172 (a b i­
m onth ly ).

D o k u m e n ta c ja  Geograficzna,  P o lish  A ca­
dem y of S ciences, In s ti tu te  of G eog raphy  
a n d  S p a tia l A d m in is tra tio n , W arsaw  PL  ISSN  
0012-5032 (a b im onth ly ).

Folia Q uaternaria ,  P o lish  A cadem y of 
Sciences, S ection  a t  C racow , B iologic C om ­
m itte e , C racow  P L  ISSN  0015-573x (one-tw o 
ev e ry  year).

K w a r ta ln ik  Geologiczny,  G eological I n s ti­
tu te , W arsaw  P L  ISSN  0023-5873 (a q u a te rly ).

O chrona  P rzyrody ,  P o lish  A cadem y of 
S ciences, L a b o ra to ry  of C o n se rv a tio n  of N a ­
tu re  an d  N a tu ra l R esources, C racow  P L  
ISSN  0078-3250 (one ev e ry  year).

Prace Geograficzne,  P o lish  A cadem y of 
Sciences, In s ti tu te  of G eography  an d  S p a tia l 
A d m in is tra tio n , W arsaw  P L  ISSN  0373-6547 
(in series).

Prace M u z e u m  Z iem i,  P o lish  A cadem y of 
Sciences, M uzeum  of th e  E a rth , W arsaw  PL  
ISSN  0032-6275 (one-tw o ev e ry  year).

Przegląd  Geologiczny,  S ta te  G eologic S u r ­
vey , W arsaw  PL  ISSN  0033-2151 (a m onth ly).

R o czn ik  P olskiego T o w a rzy s tw a  Geologicz­

nego,  P o lish  G eological S ociety , C racow  P L  
ISSN  0079-3663.

S tu d ia  G eomorpholog ica  C arpa tho-Ba lca-  
nica, P o lish  A cadem y of Sciences, C om m ittee  
of G eo g rap h ica l Sciences, C racow  P L  ISSN  
0081-6434 (a yearly ).

W ierch y ,  C om m ission  of M o u n ta in  T o u ­
rism , M ain  B oard  of P T T K , W arsaw  P L  
ISSN  0137-6829 (a yearly).

W szech św ia t ,  C opern icus S ocie ty  of P o ­
lish  N a tu ra lis ts , C racow  P L  ISSN  0043-9592 
(a m on th ly ).

Selection of more im portant close prints 
of P olish  speleology published a fter  1945

S c ie n t i f ic  m o n o g ra p h s

A l e x a n d r o w i c z ,  Z ofia; D r ż a ł ,  M a­
ria ; K o z ł o w s k i ,  S te fa n  1975: K ata log  re ­
ze r w a tó w  i p o m n ik ó w  p rz y ro d y  n ie o ż y w io ­
n e j  (A  C atalogue of in a n im a te  n a tu re  re ser ­
ves  and m o n u m e n t s  in  Poland), S tu d ia  N a ­
tu r a e  se rie s  B 26:1—298 C racow  — d esc r ip ­
tio n  an d  d o cu m en ta tio n  of 26 speleo log ic- 
-k a rs tic  ob jec ts p ro te c te d  legally .

B adania  i u d o s tęp n ia n ie  Ja sk in i  R a j  (T he  
S tu d ie s  and access ib il ity  o f  th e  R a j  Cave),  
Ed. Z. R u b i n o w s k i ,  M a te ria ls  of th e  X th  
Ju b ile e  Speleo log ie  S ym p o siu m  in  th e  H oly 
C ross M ts. on  9— 11th J u n e  1972, p. 1—223, 
W y d aw n ic tw a  G eologiczne, W arsaw  1974.

B o c h e ń s k i ,  Z y g m u n t 1974: P tak i  m ło d ­
szego c zw a r to rzęd u  Polsk i  (T he  birds o f  the  
L a te  Q u a tern ary  o f  Poland),  p. 1— 212, PW N , 
C racow .

C h m i e l e w s k i ,  W a ld e m ar 1961 : C iv i­
l isa tion  de Jerzm a n o w ice ,  p. 1—93, O sso li­
n eu m , W roc ław  (in F rench ).

Ja sk in ia  N ied źw ied z ia  w  K le tn ie  (The  
Bear C ave  in  K le tno) ,  vol. I  a n d  II. A cta  
U n iv e rs ita tis  W ra tis lav ien s is , 1970, 1:1— 119 
(no. 127 — S tu d ia  G eogr. X IV ); 1978, 11:1— 
— 159 (no. 311 — S tu d ia  G eogr. X X IV ) W ro ­
cław  (vol. I l l  see T. W i s z n i o w s k a ,  1976).

G ł a z e k ,  Je rz y ; D ą b r o w s k i ,  T adeusz; 
G r a d z i ń s k i ,  R y sza rd  1972: K a rs t  in  P o­
land,  [in:] K a rs t  •— Im p o r ta n t  k a rs t  regions  
o f  th e  n o r th e rn  h em isp here ,  Ed. M. H erak , 
V. T. S tr in g fie ld , p. 327— 340, E lsev ie r P u ­
b lish . C om pany , A m ste rd am .

K a v k a ,  Jo se f 1976: Geologia l i tera turo  
en  esperanto.  G eologio In te rn a c ia  —  ISA E



3:137— 146 W yd aw n ic tw a  G eologiczne, W a r­
saw  (in E sp eran to ) — in te rn a tio n a l b ib lio ­
g ra p h y  th a t  com prises , am ong  o th ers , 24 t i ­
tle s  of speleologie pub lica tio n s.

K o t a r b a ,  A dam  1972: P ow ierzchn iow a  
denuda c ja  ch em iczn a  w  w ap ien no -do lo m ito -  
w y c h  Ta trach  Z a cho dn ich  (Super fic ia l  che­
m ical d en u d a tio n  in  th e  calcareous-do lom ite  
W e s te rn  T a tra  Mts.),  P race  G eograficzne, 
P o lish  A cadem y of Sciences, 96:1— 116, W ro ­
claw .

M ateria ły  z  I I I  i I V  S y m p o z ju m  Spe leo ­
logicznego (Papers f r o m  th e  I l l r d  and  IV th  
Speleological S y m p o s iu m ) ,  Ed. A. S k a lsk i, p. 
1— 163. D is tric t M useum  a t C zęstochow a, 
C zęstochow a 1971 (p rin ted  in  1972).

N ip ha rg us  —  M ateria ły  I I  Jura jsk iego  
S e m in a r iu m  Speleologicznego (N iphargus  — 
Papers fr o m  I ln d  Speleological Sem inar) ,  
Ed. K. K ościeleck i, p. 1— 103, Speleoclub  of 
th e  P T T K  S ection  a t  C zęstochow a, C zęsto­
chow a 1967.

P u l i n a ,  M arian  1968: Z ja w isk a  kra so w e  
w e  W sch od n ie j  S yb e r i i  (K ars t  p h en o m en a  in  
E astern  Siberia),  P ra c e  G eograficzne, P o lish  
A cadem y of Sciences 70:1— 91, W arsaw .

P u l i n a ,  M arian  1974: D enudacja  che­
m ic zn a  na obszarach krasu  w ęg lanow ego  
(Chemical d en ud a tio n  in  th e  carbonate  kars t  
areas), P race  G eograficzne, P o lish  A cadem y 
of Sciences 105:1— 155, W roclaw .

P u l i n a ,  M arian  1977: Z ja w is k a  kra so w e  
w  S u d e ta ch  Polsk ich  (K ars t  ph en o m en a  in  
the  Polish S u d e te s ), D o k u m en tac ja  G eogra­
ficzna, P o lish  A cadem y of Sciences 2—3:1— 
— 118, W roclaw .

S e m in a r iu m  Speleologiczne  I O gólnopol­
skiego Z ja z d u  B adaczy  K ra su  29 m a ja  — 
1 czerw ca  1963 w  S w . K a ta rzy n ie  (Speleo lo­
gie S em in a r  o f  th e  1st A ll -P o lish  S y m p o ­
s iu m  of K a rs t  Sc ien t is ts  a t  St.  K a ta rzyna )  
on 29th M ay  —  1st J u n e  1963), K ielce S c ien ­
tific  Society , K ielce 1964.

S t r z e l e c k i ,  Z b ign iew ; K l e c z k o w ­
s k i ,  A n ton i an d  o th e rs  1975: K o m p le k so w e  
badania  góro tw oru  na p rzy k ła d z ie  akcji  ra ­
tu n k o w e j  w  S m o cze j  Ja m ie  na  Z a m k u  K ró ­
le w s k im  na W a w e lu  (C o m p lex  inves tiga tions  
of the  rocks  on  th e  basis o f  th e  rescue  
w o r k  in  th e  Dragon’s C ave at W aw el,  the  
R oya l Castle o f  Cracow), G ó rn ic tw o  14:1— 63, 
P ra c e  K om isji G órn iczo-G eodezy jnej, P o lish  
A cadem y of Sciences, C racow .

S tu d ie s  on  R a j  C ave near  K ie lce  (Poland)  
and its deposits ,  F o lia  Q u a te rn a r ia  41:1— 148, 
C racow  1972 (in E nglish).

S y m p o s iu m  on  E vo lu t ion  o f  K ars t ic  R e ­
lie f in  S o u th e r n  Poland  —  Cracow 1969 
(Papers),  S tu d ia  G eom orphologica C a rp a th o - 
-B a lcan ica  5:1— 138, C racow  1971 (in E nglish , 
F ren ch , R ussian).

W i s z n i o w s k a ,  T e resa  1976: N ie d ź ­
w ie d ź  ja s k in io w y  z  K le tn a  i in n ych  ja sk iń  
Polsk i  (Ursus spelaeus f r o m  K le tno  and  
o ther  Polish caves), [in:] Jask in ia  N ied ź ­
w ied z ia  w  K le tn ie  (T he  B ear  C ave in  K le t ­
no), vol. I I I , p. 1—75, A cta U n iv e rs ita tis  
W ra tis lav ien s is  n°. 329, S tu d ia  G eogr. X X V , 
W rocław .

W o ł o s z y n ,  B ron is lav / 1970: Holeceń-  
ska  fa u n a  n ie to p erzy  (Chiroptera) z  ja sk iń  
ta trza ń sk ich  (The  H olocene C hiropteran  
fa u n a  fr o m  th e  T a tra  caves), Foliia Q u a ­
te rn a r ia  35 : 1—52, C racow .

W ó j c i k ,  Z b ign iew  1968: R o zw ó j  geo­
m or fo log iczny  w a p ie n n y c h  obszarów  T a tr  
i in n y c h  m a s y w ó w  k ra so w ych  K arpa t  Z a ­
chodnich  (Geomorphological d e v e lo p m e n t  of  
the  l im es ton e  areas o f  th e  Ta tra  Mts. and  
o ther  k a rs t  m a ss i fs  in  the  W es te rn  C arpa­
thians),  P ra c e  M uzeum  Z iem i 1 3 :3 — 169, 
W arsaw .

W y b r a n e  zagadnien ia  k ra su  (Selec ted  
prob lem s  of th e  karst) ,  P rzeg ląd  Z ag ran icz ­
n e j L ite ra tu ry  G eograficznej, In s ti tu te  of 
G eography , P o lish  A cadem y of Sciences 
3 : 1— 164, W arsaw  1964 ( tra n s la tio n s  of fo ­
re ig n  lite ra tu re ) .

P o p u la r iz e d  s c ie n t i f ic  p a p e r s

F l o r c z a k ,  Z b ign iew  1970: S z tu k a  ła­
m ie  m i lc zen ie  —  z  prahistor ii  p la s tyk i ,  ed. 1 , 
p. 1—240, W yd. L ite rack ie , C racow ; ed. 2 
su p p lem en ted , p. 1— 320, W yd. L ite rack ie , 
C racow  1974.

G r a d z i ń s k i ,  R yszard  1967: W ja s k i ­
n iach  K u b y ,  ed. 1, p. 1—67, W yd. G eolo­
giczne, W arsaw .

K a h 1 k  e, H an s-D ie trich  1972: W y k o p a ­
liska  z  czterech  k o n ty n e n tó w  (o rig inal ti t le : 
A u sg ra b u n g e n  a u f  v ie r  K o n tinen ten ) ,  ed. 1, 
p. 1—264, W iedza P ow szechna, W arsaw .

K o w a l s k i ,  K az im ierz  1965: Jask in ie
polsk ie ,  ed. 1, p. 1— 144, W iedza Pow szech­
na, W arsaw .



K u n s k ÿ ,  Jo se f 1956: Z ja w is k a  k ra so w e  
(o rig in a l t i t le :  K ra s  a Jeskynë ) ,  éd. 1, p. 
1—207, PW N , W arsaw .

L a m i n g ,  A n n e tte  1968: S k a r b y  w  gro­
cie L a sc a u x  (o rig ina l t i t le : L ascau x ,  p e in ­
tures  e t  gravures),  ed. 1, p. 1— 177, O m ega 
PW N , W arsaw .

P a r m a ,  C h ris tia n  1980: Ja sk in ie  —
w s z y s tk o  o, ed. 1, 122 p., K ra jo w a  A gencja  
W ydaw nicza , W arsaw .

P a r m a ,  C h ris tia n ; R o jek , T adeusz  (in 
p re ss): 500 zaga dek  o jask in iach ,  W iedza 
P ow szechna , W arsaw .

Z w o l i ń s k i ,  S te fa n  1961: W p o dz ie ­
m ia ch  ta trza ńsk ich ,  ed. 1, p. 1— 253, W y d aw ­
n ic tw a  G eologiczne, W arsaw .

H a n d b o o k s

R a j w a ,  A poloniusz 1971: A lp in iz m  ja s­
k in io w y ,  [in:] A lp in iz m  (ed. M. P o p k o ) ,  
ed. 1, p. 226—247, S p o rt i T u ry s ty k a , W a r­
saw .

G u id e -b o o k s

P a r m a ,  C h ris tia n ; R a j w a ,  A poloniusz 
1978: T u r y s ty c z n e  ja sk in ie  T a tr  —  p rz e w o d ­
n ik ,  ed. 1, p. 1— 128, S p o rt i T u ry s ty k a , 
W arsaw .

R u b i n o w s k i ,  Z b ign iew ; W r ó b l e  w - 
s k  i, T ym oteusz  1968: Ja sk in ie  Z ie m i  K ie ­
leck iej,  ed. 1, p. 1— 12, W yd. A rty s ty czn o - 
-G raficzn e , C racow .

R u b i n o w s k i ,  Z bign iew ; W r ó b l e w ­
s k i ,  T ym oteusz  1973: Jask in ia  R a j  w  Górach  
Ś w ię to k r z y s k ic h ,  ed. 1, p. 1— 20. W yd. A r- 
ty s ty czn o -G ra ficzn e , C racow ; ed. 2, p. 1—20, 
K ra jo w a  A gencja  W ydaw nicza , S ection  a t 
C racow , C racow  1976.

Z w o l i ń s k i ,  S te fan  1973: Jask in ia
M roźna  w  Dolinie K ośc ie l isk ie j  w  Tatrach,  
ed. 1, p. 1— 16, Z ak o p an e  S ection  of PT T K , 
Z akopane.

Z y z a ń s k a ,  H a lin a ; Z y z a ń s k i ,  H e n ­
ry k ; K ę s e k ,  E d w ard  1979: T u rc ja  (Polacy  
w  ja sk in iach  świata),  ed. 1, p. 1— 41, m aps

a n d  p lan s  of caves enclosed , S pe leoc lub  
„B obry” P T T K , Ż agań .

M ap s

O jcow ski P a rk  N aro d o w y  — m a p a  tu r y ­
sty czn a  1 : 25 000, ed. 1, fo rm a t 57 cm X 61 cm , 
P ań s tw o w e  P rzed s ięb io rs tw o  W y d aw n ic tw  
K arto g ra fic zn y ch , W arsaw  (w ith  a  lo ca li­
za tio n  of caves).

K arstic -sp e leo lo g ic  m aps of th e  T a tra  
N a tio n a l P a rk  (sheet 14: M apa loka lizacji  
ja s k iń  w  obszarach k ra s o w y c h  T P N , 1:50 000; 
sh ee t 15: P lany  i p rzek ro je  w y b r a n y c h  jaskiń),  
[in:] A tla s  T a tr zań sk iego  P a rk u  N arodow ego  
(in p ress). E d ited  by  th e  h e a d q u a r te rs  of 
th e  T a tra  N a tio n a l P a rk  a n d  th e  P o lish  
F ellow s S ociety  of E a r th  Sciences, C racow  
Section .

A lb u m s

R u b i n o w s k i ,  Z b ign iew ; W r ó b l e w ­
s k i ,  T ym oteusz  1976: Jask in ia  R aj,  ed. 1, 
p. 1—59, i l lu s tra tio n s  — 82 p la te s , W y d a w ­
n ic tw a  G eologiczne, W arsaw .

*
* *

T he p re se n te d  rev iew  of P o lish  sp e leo ­
log ical l i te r a tu re  is assu m ed  to  be  a b ib lio ­
g rap h ic  sk e tch  th a t  on ly  s lig h tly  en la rg es  
an d  m ak es m ore  u p - to -d a te  th e  kn o w led g e  
of th e  p rob lem , b ased  m a in ly  on a c o m p ila ­
tio n  of th e  l i te r a tu re  by  K. K o w a l s k i ,  
done a t  th e  b eg in n in g  of th e  fifties , an d  
of th e  m on o g rap h  Ja sk in ie  Polski . T he  co n ­
s id e ra b le  sh o rtag e  in  th is  f ie ld  in  th e  fu ­
tu r e  by th e  re s u lts  of a c tio n s  u n d e r ta k e n  
by  th e  C om m ittee  of K a rs t In v es tig a tio n s , 
P o lish  F ellow s S ociety  of E a r th  S ciences, 
te n d in g  to  p re p a re  th e  P o lish  Speleo log ical 
B ib liography .

T ra ns la ted  b y  L e s z e k  M arks



Je rz y  M ikuszew sk i

P O L S K IE  P IŚM IE N N IC T W O  SPE LE O LO G IC ZN E

S t r e s z c z e n i e

W a r ty k u le  zam ieszczono in fo rm ac je  o po lsk im  p iśm ien n ic tw ie  
speleo log icznym  po 1945 ro k u , k tó re  u ję to  w  k ilk a  p o d staw o ­
w ych  g ru p  w ydaw n iczych : b ib lio g ra fie , czasopism a, listę  w aż ­
n ie jszy ch  b iu le ty n ó w  p o lsk ich  k lu b ó w  speleo log icznych , w a ż n ie j­
sze, czasopism a n au k o w e  p u b lik u ją c e  m a te r ia ły  speleologiczne 
oraz w yb ó r w ażn ie jszy ch  d ru k ó w  z w arty ch  do tyczących  po lsk ie j 
speleologii, w  k tó ry m  w ydzie lono : m on o g rafie  naukow e, w y ­
d aw n ic tw a  p o p u la rn o n au k o w e , p o d ręczn ik i, p rzew o d n ik i, m apy  
i a lbum y .

Je rz y  M ikuszew sk i 

L IT T É R A T U R E  SPÉ L É O L O G IQ U E  PO LO N A ISE  

R é s u m é
D ans l ’a r t ic le  o n t é té  p ré sen tée s  les in fo rm a tio n s  su r  la  l i t té ­

r a tu r e  spé léo log ique  p o lona ise  a p rè s  1945. E lles on é té  conçues 
en  q u e lq u es g roupes é d ito ra u x : b ib lio g rap h ies , pério d iq u es, lis te  
de p lu s im p o rta n ts  b u lle tin s  des c lubs spéléo log iques polonais, 
p é rio d iq u es  sc ien tifiq u es  p u b lia n t les m a té r ia u x  spéléo log iques, 
cho isies d ’im p rim és  s u r  la  spéléologie p o lona ise  dans lesquelles 
on t é té  d is tin g u és des m o n o g rap h ies  sc ien tifiques , des oeuv res 
de v u lg a r isa tio n  sc ien tifiq u e , des m an u e ls , des gu ides, des c a rte s  
e t des a lbum s.

T ra du i t  par Teresa K orba-F iedorow icz



Derzy M ikuszewski*

Organization of speleology in Po land

A b s t r a c t :  T he p re se n t s tru c tu re  of sp e leo ­
logy in  P o lan d  is g re a tly  d is in te g ra te d  as 
th e re  is no c e n tra l in s ti tu tio n  co n s titu tin g  
a  speleo log ica l society  o r fed e ra tio n . S peleo ­
logie a c tiv ity  com prises : to u r in g  — e x p lo ra ­
tiv e , sp o r tiv e -e x p lo ra tiv e , sp o rtiv e  an d  re s e ­
a rc h  d isc ip lines; th e  la t te r  m a in ly  in  geo­
logic a n d  biospeleo log ic  fie lds, an d  in  p a le ­
on tologie a n d  a rchaeo log ic  to  a  sm a lle r  
degree. T he  cave to u r is t tr a d e  an d  speleo- 
th e ra p y  a re  of m in u te  s ign ificance  in  th is  
co u n try .

T h ree  fo rm er d isc ip lines  h av e  b een  o rg a ­
n ized  since  th e  beg in n in g  of th e  fifties.

Evolution of speleologie organizing 
structures in Poland

B efore 1939

F ro m  a h is to ric  p o in t of v iew  ex p lo ra tio n  
a n d  a rchaeo log ic  re se a rc h  of th e  caves n e a r  
O jców  sho u ld  be co nsidered  as th e  f irs t 
speleologie a c tiv ity  in  th e  P o lish  te r r ito ry ; 
th e se  in v es tig a tio n s  h av e  b een  u n d e r ta k e n  
b y  th e  A n th ropo log ica l C om m ittee , P o lish  
A cadem y of K now ledge a t  C racow  a f te r  1870.

T he  e s ta b lish m e n t of th e  Speleo log ie  C lub 
a t  th e  N a tu ra lis t ic  S ection , P o lish  T a tra  
Socie ty  a t  Z ak o p an e  in  1923 — h as b een  th e  
on ly  a tte m p t to  a w illfu l c rea tio n  of th e  
o rg an iza tio n  fo r speleologie a c tiv ity  in  P o ­
land .

From  1945 to 1974

A fte r  th e  la s t w o rld  w a r  a re a c tiv a tio n  
of cave e x p lo ra tio n  has b een  n o ted  in  th is

* C om m ittee  of K a rs t In v es tig a tio n s , P o ­
lish  F ellow s S ociety  of B a rth  Sciences, ul. 
M ick iew icza  16 m . 23, P L  01-517 W arszaw a, 
P o lan d

c o u n try , p a r t ic u la r ly  in  tw o  ce n tre s  — a t 
Z akopane  w h e re  th e  p re -w a r  a c tiv ity  is 
co n tin u ed  by S te fan  Z w o liń sk i a n d  in  C racow  
— w h e re  speleologie a c tiv ity  w as in itia te d  
by  K az im ierz  K ow alsk i.

In  1950 th e  C av e rs ’ C lub  w as e s tab lish ed  
in  C racow  — th e  f i rs t speleo log ie  o rg an iza ­
tio n  in  P o lan d  a f te r  th e  w a r  an d  th e  f i rs t  
speleologie o rg an iza tio n  in  g e n e ra l in  P o ­
la n d  of a  sp o r tiv e -e x p lo ra tiv e  type . I t  is 
co nsidered  to  be  th e  ideo log ical a n d  o rg a ­
n iz a tio n a l a rc h e ty p e  fo r P o lish  caving.

F o llow ing  th is  ex am p le , sec tions of cav ing  
h av e  b een  e s tab lish ed  a t  reg io n a l b ran ch es  
of th e  P o lish  T o u ris t-T o u rin g  S ocie ty  a t 
W arsaw , Z akopane  an d  T o ru ń . T he  a c tiv ity  
of a ll th e  speleologie clubs of th a t  tim e  w as 
ad m in is te re d  by th e  S u b co m m ittee  of C aving , 
A lp in ism  C om m ittee  of th e  M ain  B oard , 
P o lish  T o u ris t-T o u rin g  Society . In  th is  w ay  
a n  o rg an iza tio n a l p a t te rn  fo r P o lish  c a v e rs ’ 
c lubs w as in itia ted .

T he re a c tiv a tio n  of th e  A lp ine  C lub  in  
1956 — a n  o rg an iza tio n  of g re a t a lp in e  t r a ­
d itio n s  — re s u lte d  in  a  re o rg a n iz a tio n  of 
th e  o rg an iza tio n a l s t ru c tu re  of speleo logy  
ex is tin g  u p  to  th a t  tim e. T he  devo tees  of 
sp o r tiv e  a c h ie v em en ts  in  cave  e x p lo ra tio n  
p assed  in to  th e  A lp in e  C lub  a n d  fo rm ed  
th e  sec tions of cav in g  of th e  C lub  p ra n c h e s  
a t  C racow , T o ru ń , W arsaw , W roc law  an d  
Z akopane. A t th e  sam e tim e  th e  C av ing  
C om m ission  w as e s tab lish ed  a t  th e  M ain  
B oard  of th e  A lp ine  C lub. T he devo tees 
of to u r ism  in  cave ex p lo ra tio n  rem a in ed  
in  P o lish  T o u ris t-T o u rin g  S ocie ty  a n d  fo r ­
m ed  th e  S peleologie C lubs of th is  o rg a n i­
za tion  — a t f i rs t of th e  b ra n c h e s  a t  W a r­



saw  an d  Z akopane. A t th e  M ain  B oard  of 
th e  P o lish  T o u ris t-T o u rin g  Society  th e  S u b ­
com m ittee  of Speleology w as e tab lished , 
th e n  re n am ed  (in 1960) th e  C om m ittee  of 
Speleology. S ince th e  accession  of P o land  
to  th e  In te rn a tio n a l U nion  of Speleology 
(UIS) in  1973 a t  th e  V Ith In te rn a tio n a l S p e ­
leologie C ongress a t  O lom unec, th is  C om ­
m itte e  has b een  p lay in g  th e  p a r t  of th e  
n a tio n a l o rg an iza tio n , re p re se n tin g  of P o land  
a t  UIS.

S ince 1960, bo th  above m en tio n ed  o rg a ­
n iza tio n a l sec tions of speleo logy  h ave  been  
u n d e r  th e  ju r is tic io n  of th e  M ain  C om ­
m itte e  fo r P h y sica l C u ltu re  an d  T ou rism  
(GKKFiT**).

In  1958, w h en  th e  C av e rs’ S ection  w as 
e s tab lish ed  a t  W roclaw  in  th e  S tu d e n ts ’ 
T o u ris t C lub, a n ew  o rg an iza tio n a l sec tion  
o f speleo logy  in  P o lan d  has o rig in a ted . I t 
w as com prised  of s tu d en ts . A fte r  th e  n e x t 
sec tions w e re  fo rm ed  a t  o th e r  u n iv e rs itie s , 
a  fed e ra tio n  of th ese  sec tions w as c rea ted  
in  1972 — a t f i rs t nam ed  th e  F ed e ra tio n  
of S tu d e n ts ’ C avers C lubs an d  now , th e  
F e d e ra tio n  of S tu d e n ts ’ Speleo log ical C lubs. 
I t  is d o m in a ted  by  th e  m a in  bo a rd s of s tu ­
d e n ts ’ o rg an iza tio n s in  th is  coun try .

T h is  sy s tem  of th re e  in d ep en d e n t speleo ­
logie o rg an iza tio n a l sec tions h ad  ex is ted  u n ­
ti l 1974; th a t  y ea r th e  M ain  C om m ittee  for 
P h y sica l C u ltu re  an d  T o u rism  defined  n ew  
p rin c ip le s  fo r a lp in ism  in  th is  co u n try , cave 
a lp in ism  included .

Present organization of speleology  
in Poland

O rganization of sportive-exp lorative  
activ ity  in  caves

T he P o lish  A ssocia tion  of A lp ine  C lubs 
(PZA), c rea ted  in  1974 an d  being  a n  o rg a ­
n iza tio n  of a  sp o rtiv e  type , u n ite d  a ll th e  
speleologie o rg an iza tio n s of th e  p rev ious 
th re e  in d e p e n d e n t o rg an iza tio n a l b ranches. 
A d m in is tra tio n  of in te rn a l a n d  e x te rn a l 
activ ity  of P olish  cavers’ clubs w as entru­

** In  1974 G K K F iT  w as rep laced  by: 
M ain  C om m ittee  of P h y sica l C u ltu re  and  
S p o rt (G K K FiS) —  P Z A  inc luded , an d  M ain  
T o u ris t C om m ittee  (G KT) — P T T K  included .

sted  to th e  C av ing  C om m ission  of th e  P o lish  
A ssocia tion  of A lp ine  C lubs (K T J PZA), com ­
posing  of a  p re s id en t, th re e  dep u tie s  for 
tra in in g , cave ex p ed itio n s , p o p u la r iz a tio n  
an d  e x te rn a l co n tac ts , an d  a  sec re ta ry .

T he q u a n ti ta t iv e  d a ta  of P o lish  speleo ­
logy a re  il lu s tra te d  by  th e  fo llow ing  in fo r­
m a tio n  of th e  end  of 1979: 19 c lubs of
P o lish  A ssocia tion  of A lp ine  C lubs, 1300 
m em bers  of th e  c lu b s-am o n g  th em  350 ones 
of h ig h e r deg rees i.e. of a se lf-d ep en d en t 
an d  an  o rd in a ry  caver. W arsaw , C racow  
an d  K atow ice  w ith  th e  S ilesian  C oal B asin  
reg io n  a re  th e  m a in  o rg an iza tio n a l cen ­
tre s  w h e rea s  Z akopane, B ie lsko-B ia ła , W ro ­
cław , Ż agań , G dyn ia  an d  P oznań  a re  sm a l­
le r  ones.

P re lim in a ry  tra in in g  an d  tra in in g s  to  
low er c av e r degrees a re  c a rr ie d  on in  clubs. 
T ra in in g s  to  h ih g e r cav e r degrees a n d  to 
cav ing  in s tru c to rs  a re  rea lized  w ith  th e  
co o p era tio n  of th e  T ra in in g  C om m ittee  of 
th e  P o lish  A ssocia tion  of A lp ine  C lubs. 
S tu d ies  a t  th e  A cad em y  of P h y sica l E d u ­
ca tio n  in  C racow  a t  th e  P o s tg ra d u a te  S tu d y  
o f A lp in ism  In s tru c to rs  en ab le  one as w ell 
to  q u a li ty  as a n  in s tru c to r  of caving.

In  1979 th e  C av ing  C om m ission, Po lish  
A ssocia tion  of A lp in e  C lubs in itia te d  th e  
fo rm a tio n  of tw o  subcom m issions: of C ave 
S e c u rity  a n d  R escu e  as w ell a s  of C ave 
D iving. T he fo rm e r subcom m ission  co n tro ls  
th e  ac tio n  of tw o  n o n -p ro fess io n a l g roups 
of cav e  rescu ers . O ne of th e se  g ro u p s — 
th e  In te rv e n tio n  G roup  of C ave R escue has 
ex is ted  since 1979 a t  C racow ; it  co llects 
th e  cav e rs  of th is  cen tre . T he o th e r g roup  
— th e  In te rv e n tio n  G roup  of C ave D ivers 
—. w as c rea ted  in  1979 a t  th e  W arsaw  S peleo- 
club , P o lish  T o u ris t-T o u rin g  S ociety  of W a r­
saw . B o th  th e se  life -sav in g  g roups fo rm  th e  
spec ia lis tic  basis fo r a  p ro fessio n a l m o u n ta in  
rescu e  se rv ice  in  P o lan d , p a r t ic u la r ly  of 
th e  T a tra  G roup , V o lu n tee r M o u n ta in  R es­
cue Service.

P o lish  speleologie a c tiv ity  is p re sen ted  
ab ro ad  now  by  th e  P o lish  A ssocia tion  of 
A lp in e  C lubs tro u g h  its  C om m ission  of 
C ave A lp in ism  a n d  its  re p re se n ta tiv e s  as, 
since  1977, i t  h a s  taken o v er th e  r ig h ts  and  
re sp o n sib ilitie s  of a re p re se n ta tiv e  of P o lish  
speleo logy  a t  th e  In te rn a t io n a l U n ion  of 
Speleo logy  fro m  th e  C om m ittee  of Speleo­



logy, M ain  B oard  of th e  P o lish  T o u ris t-  
-T o u rin g  Society.

B esides th e  p re se n te d  o rg an iza tio n a l p a t ­
te r n  of th e  sp o r tiv e -e x p lo ra tiv e  a c tiv ity  of 
speleology, th e re  a re  also  th e  o rg an iza tio n a l 
fo rm s w ith in  th e  sc ien tific  re se a rc h  fie ld  
o f speleologie a c tiv ity  in  P o land .

Institu tions and speleologic-scientific  
organizations

T he Speleologie S ection , of th e  Polish  
N a tu ra l is ts ’ S ociety  nam ed  a f te r  C o p e rn i­
cus, e x is ts  since  1964 an d  assem b les th e  
m em b ers  being  w o rk e rs  an d  s tu d e n ts  of 
v a rio u s  sc ien tific  d isc ip lines w ho  connect 
t'heir p ro fessio n a l a c tiv ity  w ith  v a rio u s 
sc ien tific  a sp ec ts  of speleology. T he sec tion  
en ab le s  sc ien tific  d iscussion  by  th e  o rg a n i­
za tio n  of sym posia  on speleo logy  ( th ir te e n  
sym posia  in  1964— 1980). O th e r a c tiv ity  of 
th e  sec tion  in c lu d es: th e  a w a rd in g  of a 
sc ien tific  p riz e  n am ed  a f te r  M aria  M arko - 
w icz-Ł oh inow icz  — fo r sc ien tific  a ch ie v e ­
m en ts  in  speleology an d  th e  o rg an iza tio n  
of a n a tio n a l com p etitio n  of speleologie 
p h o to g rap h y .

K a rs t sec tions of S tu d en ts  S c ien tif ic  C ir ­
cles a re  com m on m a in ly  in  geologic and  
geog raph ic  d ep a rtm en ts . T he  k a rs t  sec tions 
o f S tu d e n ts ’ S cien tific  C ircles of G eo g rap h ers  
c a rry  th ro u g h  sc ien tific  in v es tig a tio n s  for 
v a rio u s  k a rs t  p rob lem s; besides, th e  C oord i- 
n a tiv e  C om m ittee  of th ese  c irc le  h as o rg a ­
n ized  th re e  a ll-P o lish  Speleologie S em in a rs  
— in  1960 an d  1970 in  th e  W este rn  T a tra  
M ts. an d  in  1980 — in  th e  S udetes . T he 
K a rs t S ection  of th e  Y oung G eo log ists’ 
C ircle, G eological D e p a rtm e n t of th e  W a r­
saw  U n iv e rs ity , has o rgan ized  (aside from  
ca rry in g  ou t geological in v es tig a tio n s  on 
k a rs t)  tw o  sc ien tific  ex p ed itio n s  a b ro ad  — 
in to  th e  k a rs t  a re a s  of T u rk ey  (1976) and  
A fg h an is tan  (1977).

L a b o ra to ry  of K a rs t G eom orphology, 
In s ti tu te  of G eo g rap h y -U n iv e rs ity  of S ilesia  
a t  S osnow iec: since th e  1st of O ctober 1976 
i t  has b een  th e  f i rs t  re s e a rc h -d id a c tic  in s ti­
tu tio n  in  P o lan d  on k a rs t p rob lem s. T he

lab o ra to ry , as ide  from  teac h in g  an d  its  ow n 
re sea rch , is th e  o rg an ize r of th e  a ll-P o lish  
sc ien tific  m eetin g s n am ed  „ th e  S peleo log ical 
Schoo l”, to w h ich  a lso  th e  e x p e rts  on k a rs t  
re se a rc h  from  a b ro a d  a re  in v ited . T he m ee­
tin g s  h av e  b een  o rgan ized  a t  L ą d ek -Z d ró j 
(S udety  M ts.) ev e ry  y e a r  since 1975, d u rin g  
th e  s tu d e n ts ’ w in te r  b reak . D u rin g  th e  V th 
Speleo log ical School (in 1979) th e  In te rn a ­
tio n a l S ym posium  of th e  C om m ittee  of K a rs t  
P h y sico ch em istry  a n d  H ydrogeo logy  of U IS  
w as held . T he L a b o ra to ry  deals a lso  w ith  
th e  p u b lica tio n  of a lib ra ry  ed itio n  of th e  
U n iv e rs ity  of S ilesia  — K ras  i speleologia.

T he C om m ittee  fo r K a rs t  R esea rch , P o ­
lish  F ellow s S ociety  of E a r th  Sciences 
(PT PN oZ) a t  W arsaw  — w as es tab lish ed  in  
1979 to  fo rm  th e  o rg an iza tio n a l lim its  to 
rea lize , by  th e  Society , its  ow n speleologie 
s tu d ies  an d  to co o rd in a te  m u ltid is c ip lin a ry  
a n d  in te rd isc ip lin a ry  sc ien tific  in v es tig a tio n s  
w ith in  th e  fie ld  of speleology, c a rr ie d  on 
up to  th a t  tim e  in  P o lan d  by  v a rio u s  in s ti­
tu tio n s  a n d  o rg an iza tio n s  in  a n  iso la ted  a n d  
d isp e rsed  w ay. T he p re s e n t a c tiv ity  of th e  
C om m ittee  co n tin u es p rev io u s  speleologie 
w ork  rea lized  by  th e  P o lish  F e llow s So­
c ie ty  of E a rth  S ciences in  tw o  b ran ch es :
1) in fo rm a tio n -p o p u la riz in g  — th ro u g h  th e  
o rgan iza tion  of le c tu re s , e x h ib itio n s , sc ien tific  
con ferences in  a se ries  e n ti tle d  „P ro b lem s 
of in v en to ry in g  a n d  d o cu m en ta tio n  of cav es”, 
p a r tic ip a tio n  in  th e  o rg an iza tio n  of th e  
„Speleo log ical Schools” , 2) th e  sc ien tific - 
-re se a rc h  b ra n c h  — by  sp o n so rin g  th e  sp e leo ­
logie in v es tig a tio n s  in  N iedźw iedzia  C ave 
a t  K letno , th e  in v e n to ry in g  w o rk s a n d  s tu ­
d ies in  th e  P o lish  caves — u p  to  now  in  
th e  caves of th e  P o lish  T a tra  M ts. an d  of 
a p a r t  of th e  C raco w -W ie lu ń  U p land , an d  
p a r tic ip a tio n  in  th e  p re p a ra tio n -  of spe leo ­
logie m aps fo r th e  A tlas of th e  T a tra  N a ­
tio n a l P a rk .

A p re se n te d  lis t of spec ia lis tic  a c tiv ity  
of o rgan ized  speleologie a c tiv ity  in  P o lan d  
is no t com plete  as speleologie p ro b lem s a re  
also  re f le c ted  in  w o rk s, in v e s tig a tio n s  an d  
a c tiv ity  of m an y  in s ti tu tio n s  — re se a rc h , 
te c h n ic a l a n d  in d u s tr ia l ones — in  e x te n t 
an d  sp h e re  d ep en d en t on th e i r  m erits .



A list of more significant institutions 
acting in Poland in various fields 
of speleology

G eology, hydrogeology, m ining
In s ti tu te  of G eological Sciences, Po lish  

A cadem y of Sciences a t  W arsaw  (in : speleo- 
genesis, k a rs t  geochronology , sed im en to logy  
o f k a rs t  sed im en ts)

In s ti tu te  of G eography , Jag ie llo n ian  U n i­
v e rs ity  a t  C racow  (in : k a rs t  geo m o rp h o ­
logy)

In s titu te  of E a r th  Sciences, th e  M aria  
C u rie -S k ło d o w sk a  U n iv e rs ity  a t  L u b lin  (in: 
k a rs t  geom orphology , k a rs t- l ik e  ph en o m en a  
w ith in  loesses)

L ab o ra to ry  of K a rs t G eom orphology , U n i­
v e rs ity  of S ilesia  a t  Sosnow iec (in : k a rs t 
geom orphology , chem ical d en u d a tio n , g lacial 
speleology, cave clim atology)

G eograph ica l In s titu te , W rocław  U n iv e r­
s ity  a t  W roclaw  (in : k a rs t  geom orphology, 
p seu d o k a rs t)

In s titu te  of G eology, W arsaw  U n iv e rs ity  
a t  W arsaw  (in : p a la e o k a rs t, geochronology  
of k a rs t  in  P o land )

In s titu te  of G eology an d  M in era l R aw  
M ate ria ls , M in in g -M eta lu rg ica l A cadem y a t 
C racow  (in: k a rs t  in  z inc-lead  an d  sa lt 
deposits)

In s ti tu te  of H ydrogeology  an d  E ng ineering  
G eology, M in ing  — M eta llu rg ica l A cadem y 
a t C racow  (in : hydrogeology  of k a rs tic  w a ­
te r s  in  a rea s  of z inc-lead  deposits , d ew a­
te r in g  of m ines in  k a rs tic  a reas)

In s titu te  of P ro jec ts  an d  of M ine con ­
s tru c tio n , M in in g -M eta llu rg ica l A cadem y a t 
C racow  (in: m in in g  m ethods of p ro tec tio n  
a n d  co n se rv a tio n  of a k a rs t  fo rm ation ) 

G eological In s titu te  a t W arsaw  (in: k a rs t 
of se d im e n ta ry  su lp h u r deposits , k a rs t  of 
n o n -fe rro u s  m e ta l deposits  — rea lized  by 
th e  H oly C ross S ection  of th e  G eological 
In s ti tu te  a t  K ielce , hydrogeo logy  of k a rs tic  
w aters of h a rd  coal deposits  as w ell as 
of zinc an d  lead  deposits  in  th e  U pper S i­
le s ian  a re a  — rea lized  by  th e  U pper S ile ­
s ian  S ection  of th e  G eological In s titu te  a t 
Sosnow iec)

Palaeontospeleology and b iospeleology
L a b o ra to ry  of S y stem atic  an d  E x p e ri­

m e n ta l Zoology, P o lish  A cadem y of S c ien ­

ces a t  C racow  (in : p a laeo n to lo g y  of C aino- 
zoic v e rte b ra te s , biospeleology)

Zoological In s titu te , W roclaw  U n iv e rs ity  
a t  W roclaw  (in: p a laeo n to lo g y  of th e  c a rn i­
vo res an d  th e  hoofed  m am m als, biospeleology) 

In s titu te  of P alaeob io logy , P o lish  A cadem y 
of Sciences a t  W arsaw  (in: pa laeon to logy  
of sm all m am m als)

D is tric t M useum  a t C zęstochow a (in b io ­
speleology)

A nthropospeleology

In s ti tu te  of A rchaeology , W arsaw  U n iv e r­
s ity  a t  W arsaw  (in: P a laeo lith ic  an d  M eso­
lith ic  of cave sites)

In s ti tu te  of A rchaeo logy , Jag ie llo n ian  
U n iv e rs ity  a t  C racow  (in: P a laeo lith ic  of 
cave s ite s  in  P o land )

A rchaeolog ic  M useum  a t C racow  (in: 
P a laeo lith ic  an d  N eo lith ic  of cave sites in  
th e  C racow  U pland)

C onservation of N ature and Natural 
Environm ent

S ta te  B oard  of N a tu re  C onserva tion , 
C om m ittee  of In a n im a te  N a tu re  C o n se rv a ­
tio n  (in : leg is la tio n  of co n se rv a tio n  of caves 
an d  k a rs tic  a rea s  in  P o lan d , p ra c tic a l r e a l i­
za tion  of co n se rv a tio n  in  co o p era tio n  w ith  
D is tr ic t C o n se rv a to rs  of N a tu re  an d  H ead ­
q u a r te rs  of N a tio n a l P a rk s  — of T a tra  M ts. 
a n d  of O jców )

L a b o ra to ry  of C o n se rv a tio n  of N a tu re  and  
N a tu ra l R esources, P o lish  A cadem y of S c ien ­
ces a t  C racow  (in : in te rd isc ip lin a r  in v e s ti­
g a tions of k a rs tic  a re a s  fo r pu rp o ses of con ­
se rv a tio n  of th e  n a tu r a l  en v iro n m en t and  
its  resources).

M useology and archivistics

M useum  of th e  E a rth , P o lish  A cadem y 
of S ciences a t W arsaw  (in: o rg an iza tio n  of 
ex h ib itio n s, le c tu re s , co llec ting  of speleologie 
co llections in  geology, pa laeon to logy , a rc h i­
ves an d  iconog raph ie  m a te r ia ls  fo r th e  
h is to ry  of P o lish  speleology since th e  m ost 
an c ie n t tim es, co llec ting  of speleologie books) 

A rchaeo log ic  M useum  a t C racow  (collec­
tio n s  of P a laeo lith ic  re lic s  from  caves a t 
O jców )



D istric t M useum  a t  C zęstochow a (collec­
tions of cave p a lae o fau n a  fro m  caves of 
P o lan d  a n d  from  e x te rn a l caves)

T a tra  M useum  n am ed  a f te r  T y tu s  C h a ­
łu b iń sk i a t  Z ak o p an e  (collections: geological 
a n d  pa laeo n to lo g ica l ones from  th e  T a tra  
caves, a rch iv e s  to  s tu d y  a h is to ry  o f caves 
in  th e  P o lish  T a tra  M ts.)

M useum  of th e  T a tra  N a tio n a l P a rk  a t 
Z akopane  (co llections: a  geological one from  
caves of th e  P o lish  T a tra  M ts., a rch iv e s  to  
h is to ry  of cav ing  in  th e  T a tra  M ts.)

M useum  nam ed  a f te r  P ro fesso r S zafer 
in  th e  O jców  N a tio n a l p a rk  (collections: 
geological, p a laeo n to lo g ica l an d  a rch aeo lo g i­
ca l from  th e  caves of th e  O jców  N a tio n a l 
P a rk )

G eological M useum  a t th e  M in in g -M e ta l­
lu rg ica l A cadem y a t  C racow  (s ta tio n a ry  
ex h ib itio n  d ed ica ted  to  k a rs t  p rob lem s) 

M useum  of C racow  sa lt-m in es  a t  W ielicz­
k a  n e a r  C racow  (ex h ib itio n  of th e  on ly  in  
th e  w o rld  ex is tin g  co llec tion  of sa lt m in e ­
ra ls  c rea ted  due  to  a sa lt k a r s t  — sa lt 
m o n o cry s ta ls  of th e  G ro ta  K ry sz ta ło w a, 
s ta la c tite s , s ta lag m ite s  an d  o th e r  sa lt s in ­
te rs)

M useum  of S p o rt a n d  T o u rism  a t  W a r­
saw  (a rch iv es an d  iconog raph ie  m a te r ia ls  to  
th e  h is to ry  of re c e n t P o lish  caving)

E d ito ria l o ffice of K ras i speleologia  a t 
Sosnow iec (speleologie lib ra ry , ex ch an g e  of 
th e  b u lle tin  K ra s  i speleologia  fo r fo re ign  
speleologie period ica ls)

Adresses of more important 
speleologie organizations 
and institutions in Poland

K o m isja  T a te rn ic tw a  Jask in iow ego  
P o lsk i Z w iązek  A lp in izm u 
ul. S ienk iew icza  12/439 
P L  00-010 W arszaw a

K o m ite t B ad ań  K ra su
P o lsk ie  T o w arzy stw o  P rzy jac ió ł N auk  o Z iem i 
u l. M ick iew icza  16 m . 23 
P L  01-517 W arszaw a

Caves accessib le for tourists

M roźna C ave, W este rn  T a tra  M ts. — th e  
cave  accessib le  fo r to u r is ts  since 1958, e lec ­
tr ic  ligh ts , gu ides, ad m in is te re d  b y  th e  Z a ­
k o p an e  S ection  of th e  P o lish  T o u ris t-T o u ­
r in g  S ocie ty  a t  Z akopane

R aj C ave n e a r  K ielce, H oly  C ross M ts. 
— th e  cave accessib le  since  J u n e  1972, e lec ­
tr ic  ligh ts , gu ides, speleologie ex h ib itio n , 
sn a c k -b a r , open  a ll th e  y e a r ro u n d  — 
ev e ry  day  b u t M onday , a d m in is te re d  by  th e  
D is tr ic t T o u rism  O ffice „Ł ysogóry” a t  K ie l­
ce

N iedźw iedzia  C ave a t  K le tn o  by  K łodzko, 
E a s te rn  S u d e ten  M ts. — th e  cave  accessib le  
fo r to u r is ts  since 1982, e lec tric  lig h ts , gu ide , 
a d m in is te re d  by  th e  D is tr ic t T o u ris t O ffice 
„Ś n ieżn ik ” a t  K łodzko

Speleotherapy

A llergologic s a n a to riu m  „K inga” a t  W ie­
liczka  n e a r  C racow  (sp e leo th e rap y  rea lized  
since  1964). T he sa n a to riu m  is open  a ll y e a r  
ro u n d  a n d  is loca ted  in  u n d e rg ro u n d  e x c a ­
v a tio n s  an d  n a tu r a l  c av e rn s  of a n  an c ie n t 
sa lt m ine; in  th e  acco m pany ing  c e n tre  of 
c lin ica l in q u ir ie s  a  n ew  th e o ry  of p a th o ­
logy of dyspnoea  a n d  its  th e ra p y  (sub- 
te r ra n e o th e ra p y )  has b een  p re p a re d

R adon  In h a la to r iu m , C om plex  of Je le n ia  
G óra H ea lth  R eso rts  a t  K ow ary -P odgó rze , 
S u d e ten  M ts. (sp e leo th e rap y  in  u n d e rg ro u n d  
ex cav a tio n s  of an  a n c ie n t u ra n iu m  m ine)

S ek c ja  Speleo log iczna
P o lsk ie  T o w arzy stw o  P rz y ro d n ik ó w
im . K o p ern ik a
ul. P o d w ale  1
P L  31-118 K rak ó w

K a te d ra  G eom orfo log ii K ra su
U n iw e rsy te t Ś ląsk i 
ul. M ielczarsk iego  58 
PL  41-200 Sosnow iec

R ed ak c ja  „K ras i S peleo log ia” 
c /o  K a te d ra  G eom orfo log ii K ra su  
U n iw ersy te t Ś ląsk i 
ul. M ielczarsk iego  58 
PL  41-200 Sosnow iec



Index

of names of more significat organizations and institutions m entioned in the text, 
their French equivalents and original names in Polish, together w ith their 
official abbreviations

English French P olish Abbreviation

C aving  C om m ission C om m ission  de K om isja  T a te rn ic tw a K T J
l’A lp in ism e S o u te rra in e Jask in io w eg o

C om m ission of S peleo ­ C om m ission de la K om isja  S peleologii
logy Spéléologie
C om m ittee  of K a rs t C om ité  des R echerches K o m ite t B ad ań  K ra su K BK
In v es tig a tio n s du K a rs t
C opern icus Society Société  P o lona ise  de P o lsk ie  T ow arzystw o
of P o lish  N a tu ra lis ts N a tu ra lis te s-C o p e rn ic P rzy ro d n ik ó w  im . K o­

p e rn ik a
F e d e ra tio n  of S tu d e n ts ’ F éd é ra tio n  des C lubs F ed e rac ja FA K G
C avers  C lubs d ’E tu d ia n ts  des A kadem ick ich  K lubów

Spéléologues G ro to łazów
F e d e ra tio n  of S tu d e n ts ’ F é d é ra tio n  des C lubs F ed e rac ja FA K S
Speleo log ical C lubs d ’E tu d ia n ts  de A kadem ick ich  K lubów

Spéléologie Speleo log icznych
G en era l C om m itte  fo r C om ité  G én éra l G łów ny K om ite t K u ltu ­ G K K FiS
P h y sica l C u ltu re  an d d ’E duca tion  P h y siq u e ry  F izyczne j i S p o rtu
S po rts e t du S p o rt
G en era l C om m ittee  for C om ité  G énéra l G łów ny K o m ite t K u ltu ­ G K K F iT
P h y sica l C u ltu re  an d d ’E d u ca tio n  P h y siq u e ry  F izyczne j i T u ry s ty k i
T ou rism et du  T ou rism e
G en era l C om m ittee  fo r C om ité  G énéra l G łów ny K o m ite t T u ry ­ G K T
T ourism du  T ou rism e sty k i
G eological In s titu te In s ti tu t  de G éologie In s ty tu t  G eologiczny IG
M o u n ta in ee rin g  C lub C lub  de H au te K lu b  W ysokogórsk i KW

M ontagne
P o lish  A cadem y A cadém ie Polonaise Po lska  A k ad em ia  N auk PA N
of Sciences des Sciences
P o lish  A ssociation A ssocia tion  Polonaise Po lsk i Z w iązek PZ A
of A lp ine  C lubs d ’A lp in ism e A lp in izm u
P o lish  F ellow s Society Société  Po lonaise P o lsk ie  T ow arzystw o PT PN oZ
of E a rth  Sciences des A m is des Sciences P rzy jac ió ł N au k  o Z iem i

su r  la  T e rre
Po lish  T o u ris t Society Société  P o lonaise P o lsk ie  T ow arzystw o PT T K

de T ou rism e T u ry s ty c z n o -K ra jo ­
znaw cze



Je rz y  M ikuszew sk i

O R G A N IZ A C JA  SP E L E O L O G II W  PO LSC E 

S t r e s z c z e n i e

A u to r p rzed s taw ia  szkic rozw o ju  o rg an izac ji speleo log icznych  
w  P o lsce  począw szy  od końca  X IX  w iek u  o raz  a k tu a ln y  s tan  
o rg an izac ji p o lsk ie j speleo log ii — ta k  w  zak res ie  sp o rto w o -ek s- 
p lo racy jn y m , jak  i n au k o w o -b ad aw czy m  — poprzez w ym ien ien ie  
i k ró tk ie  sc h a ra k te ry z o w a n ie  poszczególnych  jed n o s tek  o rg a n i­
zacy jn y ch : sp o rto w y ch  — K om isja  T a te rn ic tw a  Jask in io w eg o
P olsk iego  Z w iązku  A lp in izm u, o rg an izac ja  re p re z e n tu ją c a  P o l­
ską  w  M ięd zy n aro d o w ej U n ii S peleo log icznej — U IS; n a u k o ­
w y ch  —  S ek c ja  S peleo log iczna P o lsk iego  T o w arzy stw a  P rz y ­
ro d n ik ó w  im . K o p ern ik a , S ekc je  K raso w e  S tu d en ck ich  K ół N a u ­
kow ych , K a te d ra  G eom orfo log ii K ra su  w  U n iw ersy tec ie  Ś ląsk im , 
K o m ite t B ad ań  K ra su  Polsk iego  T o w arzy stw a  P rzy jac ió ł N auk
0 Z iem i. W ym ien iono  tak że  in s ty tu c je  n au k o w e  p o d e jm u jące  b a ­
d an ia  speleo log iczne w  ró żn y ch  dz iedz inach  n a u k i, ta k ic h  jak : 
geologia, hydrogeo log ia , gó rn ic tw o , p a leon to log ia , b iospeleo log ia , 
a rcheo log ia , sp e leo te rap ia , a  ta k ż e  w  zak res ie  o ch rony  p rzy ro d y
1 śro d o w isk a  n a tu ra ln e g o , m u zea ln ic tw a  i a rc h iw is ty k i o raz  za ­
go sp o d aro w an ia  tu ry s ty czn eg o  jask iń .

A rty k u ł zaw ie ra  a d re sy  w ażn ie jszych  o rg an izac ji i in s ty tu c ji 
zw iązan y ch  ze speleo log ią  w  Polsce, ich  in d ek s  w raz  z o ry g in a l­
n y m i o d p o w ied n ik am i w  języ k u  p o lsk im  i ich  o fic ja ln y m i sk ró ­
tam i.

Je rz y  M ikuszew sk i 

O R G A N ISA T IO N  DE LA  SPÉ L É O L O G IE  EN  PO LO G N E 

R é s u m é

L ’a u te u r  p ré se n te  le dév e lo p p em en t des o rg an isa tio n s  spéléo- 
log iques en  P o logne de la fin  du X l X 'è m e  siècle  à leu r é ta t 
a c tu e l — dans le dom aine  du  sp o rt, de l ’ex p lo ra tio n , de la science 
e t des re ch e rch es  — en  c ita n t e t en  c a ra c té r is a n t d ’une  façon 
b rè v e  leu rs  u n ité s  d ’o rg an isa tio n  sp o rtiv e s  e t sc ien tifiq u es  en t-  
re p re n a t les re ch e rch es  spéléo log iques d an s les d if fé re n ts  dom aines 
de la  science, com m e — géologie, a rchéo log ie , hydro log ie , science 
m in iè re , pa léon tho log ie , b iospéléo log ie , sp é léo th é rap ie ; au ss i dans 
le  do m ain e  de la  p ro tec tio n  de la n a tu r e  e t de l ’e n v iro n n em en t, 
de l’a rc h iv is tiq u e , e t de l ’am ém ag em en t to u r is t iq u e  des g ro ttes .

L ’a rt ic le  p u b lie  les ad resses  des o rg an isa tio n s  e t des in s t i tu ­
tio n s  liées à  la  spéléologie en  P o logne e t au ss i l ’in d ex  avec  des 
éq u iv a lan ts  o rig in au x  po lonais e t  leu rs  ab rév ia tio n s .
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Jerzy M ikuszewski*

Vth International Conference of Cave Rescue

In  1st — 6th O ctober 1979 th e  V th In te rn a t io n a l C onference  
of C ave R escue w as o rgan ized  in  th e  T a tra  M ts. a t  K a la tó w k i 
h o ste l b y  th e  C om m ission  of C av ing , P o lish  A ssocia tion  of A lp i­
n ism e. P o lan d  w as cha rg ed  w ith  a n  o rg an iza tio n  of th e  
C on ference  by th e  C om m ission  of C ave R escue of th e  I n te r ­
n a tio n a l U n ion  of Speleology.

T he  open ing  cerem ony  w as done on 2nd O ctober a t  p re sen ce  
of: p re s id e n t of P o lish  A ssocia tion  of A lp in ism e — D r. A ndrze j 
Paczkow sk i, re p re se n ta tiv e  of U IS  O ffice — p ro fesso r A dolfo 
E raso  (Spain) a n d  in v ited  g u ests  — re p re se n ta tiv e s  of th e  tow n  
Z ak o p an e  a u th o r it ie s  an d  of th e  p ro fessio n a l m o u n ta in  rescue  
o rg an iza tio n , ac tin g  in  th e  T a tra  M ts.

T he C onference  w as a tte n d e d  by  120 persons, am ong  th em  
80 w ere  from  ab ro ad ; A u s tr ia  w as re p re se n te d  by 4 persons, 
B elg ium  — 16, B u lg a ria  — 4, C zechoslovak ia — 7, F ra n c e  — 3, 
S pa in  — 4, Y ugoslav ia  — 3, G e rm an  D em o k ra tic  R ep u b lik  — 10, 
P o rtu g a l — 1, F ed e ra l R ep u b lik  of G erm an y -— 1, U n ited  S ta te s — 1, 
H u n g a ry  — 3, G re a t B rita in  — 7, I ta ly  — 12, S ov ie t U nion  — 4. 
A m ong th e  m em b ers of th e  C om m ission  of C ave R escue th e  
C onference  w as a tte n d e d  by : p re s id e n t A lex is , de M arty n o ff 
(B elgium ), se c re ta ry  E ric  C a th e rin e  (G rea t B rita in ) an d  head  
of E q u ip m en t S ubcom m ission  H e rm a n n  K irc h m a y r (A ustria).

T he p ro g ram  of th e  C onference  —- as p roposed  by  th e  o rg a ­
n izers  — in c lu d ed  „an  a c tiv ity  of n o n -p ro fe ss io n a l team s of 
cave  re scu e” an d  com posed of re p o r ts  (21) an d  p ra c tic a l d em o n ­
s tra tio n s  of re scu e  techn ics . T he d em o n s tra tio n s  in  th e  fie ld  
— a t th e  slope of th e  N osal M t. — w ere  p re se n te d  by Polish , 
I ta lia n  a n d  B u lg a rian  team s. A tech n ic  of c lim bing  w ith  a use 
of a s tee l rope  w as  d e m o n s ta ra te d  by  th e  re p re se n ta tiv e  of th e  
Sov ie t U nion. A d e m o n s tra tio n  of a use  of a  flo a tin g  s tre tc h e rs , 
E ng lish  m ade, w as p re se n te d  a t  a  sw im m in g  pool by  A n ta łów ka . 
A life -sav in g  e q u ip m en t w as a lso  p re se n te d  d u rin g  a  session  
of th e  S ubcom m ission  of E q u ipm en t. T he g re a te s t in te re s ts  w as 
a ro u sed  by th e  s tre tc h e rs  u sed  in  a cave  rescue , espec ia lly  th e  
s tre tc h e rs  co n stru c ted  by  Dr. P ie r re  C astin  fro m  F ran ce  (m odel 
of 1978).

’ C om m ission  of C aving , Po lish  A ssocia tion  of A lp in ism e, ul. 
S ienk iew icza  12/439, P L  00-010 W arszaw a, P o land



D uring  tw o  ev en in g  p ro jec tio n  p ro g ra m s th e  m em b ers  of th e  
co n feren ce  saw  th e  slide  se ts a n d  tw o  film s — th e  la t te r  of
H. K irc h m a y r a n d  P . C astin . B esides, m an y  speleologie p u b li­
ca tions w e re  p re sen ted  — espec ia lly  th e  ones dealing  w ith  
rescue.

D u rin g  th e  C onference  th e re  w as  a  session  of th e  U IS  C om ­
m ission  of C ave R escue  in  re s u lt  of w h ich  m a n y  o rg an iza tio n a l 
changes w e re  in tro d u ced  to  in c rea se  th e  a c tiv ity  of m ost m em b er 
co u n tr ie s  of U IS  in  th is  fie ld , im p o rta n t fo r cavers . A nd  so, th e  
com m ission  changed  its  p rev io u s  n am e  in to  „ th e  C om m ission  
fo r C ave P ro p h y lax is , S ecu rity  an d  R escu e”, som e p e rso n a l 
changes in  th e  com m ission  office o ccu rred  an d  th e  la t te r  w as 
ex ten d e d  fro m  4 to  9 persons. So, th e  office com poses now  of: 
p re s id e n t — A lex is de M arty n o ff (B elgium ), th re e  v ice -p re s id en ts  
fo r se p a ra te  reg io n s: A m erica  — D an ie l S m ith  (U nited  S ta tes), 
W este rn  E u ro p e  — G iuseppe  G uid i (Ita ly ), E a s te rn  E u rope  — 
A. P. Y efrem o v  (Soviet U nion), g en e ra l s e c re ta ry  —• G yorgy  D enes 
(H ungary ), h ead s  of subcom m issions: of P ro p h y la x is  — P e tk o  
N edkov  (B u lgaria), of S e c u rity  an d  M edic ine  — v aca t, of E q u ip ­
m e n t — H e rm a n n  K irc h m a y r (A ustria), of T echn ics a n d  R escue 
— M ike  M e re d ith  (G rea t B rita in ) . A genda of fu tu re  m ee tin g s 
w e re  fix ed : in  J u ly  1981 —- In te rn a t io n a l C am p of C ave R escue 
a t  B ow ling  G reen , K en tu ck y  (U nited  S ta te s), w h e re a s  in  1983 th e  
n e x t — V Ith In te rn a t io n a l C o n feren ce  of C ave R escue in  H u n ­
gary .

T he C o n feren ce  en ab le d  also  a  m ee tin g  of th e  m em b ers  of 
th e  U IS  O ffice; am ong  th e  ones w ho a rr iv e d  a t  P o lan d  th e re  
w ere : p ro fe sso r D r. A rrig o  A. C igna  (Ita ly ) — p re s id e n t of th e  
U IS , docen t D r. H u b e rt T rim m el (A u stria ) —  g en e ra l sec re ta ry , 
p ro fesso r D r. A dolfo  E raso  (Spain) — se c re ta ry  of th e  U IS  an d  
h ead  of its  S c ien tif ic  D ep a rtm en t. A  r ic h  p ro g ra m  of th e  O ffice 
session  com prised , am ong  o th e rs , tw o  m ost im p o r ta n t p rob lem s 
fo r th e  U nion : p re s e n t as w ell as fu tu re  s ta tu s  of th e  U IS 
in  a n  o rg an iza tio n a l s t ru c tu re  of U NESCO  a n d  th e  p re p a ra tio n  
of th e  1st U IS  E u ro p ean  R eg ional C o n feren ce  of Speleology, 
o rgan ized  in  1980 by  B u lg a rian  F e d e ra tio n  of Speleology.

R e c a p itu la tin g  th e  re s u lts  of th e  C o n feren ce  one shou ld  ad m it 
th a t  i t  w as th e  n e x t successfu l s tep  in  a n  im p ro v em en t of th e  
o rg an iza tio n a l s t ru c tu re  of th e  in te rn a tio n a l speleo log ical ac tiv ity .

T ra n s la ted  b y  L eszek  M a rks



A do lfo  Eraso 
Marian Pulina*

IIIrd Meeting of the UIS Commission of Karst 
Physicochemistry and Hydrogeology  

at Lądek-Zdrój (Po land ) on 12th February 1979

D uring  th e  w ork  of th e  V th S c ien tif ic  School of Speleology, 
o rgan ized  by  th e  U n iv e rs ity  of S ilesia  a t  L ąd ek -Z d ró j (5th— 12th 
F e b ru a ry  1979), a  m eetin g  of th e  C om m ission  of K a rs t P hysico ­
ch em is try  and  H ydrogeology  of th e  U IS  w as held , d ea ling  w ith  
th e  fo llow ing  p ro b lem s:

1. R esea rch  accom plished  by  v a rio u s  c o u n tr ie s  in  o rd e r to 
p ro m o te  in te rn a tio n a l co o p era tio n  in  th e  k a rs t  stud ies.

2. P u rp o ses of th e  C om m ission  change  of th e  U IS  s ta tu s  in  
re la tio n  to  UNESCO, th e o re tic a l basis  of k a rs to logy , p rac tic a l 
p ro b lem s an d  th e ir  econom ic an d  social consequences.

3. C om m ission  w o rk in g  p ro g ram : in te rn a l o rg an iza tio n , chosen  
th em es (basic an d  a p p lic a tiv e  re sea rch ), o p e ra tio n  m ethods.

T he m eetin g  w as a tte n d e d  by  th e  fo llow ing  com m ittee  m em ­
b e rs  an d  in v ited  g u ests : from  B u lg a ria  — K o n s ta n tin  Spassov, 
from  C uba —- Ju lio  V aldes, fro m  C zechoslovak ia  — P av e l B osak, 
V lad im ir L ysenko , Jo se f SlaCik, from  F ra n c e  — M ichel B ak a- 
low icz, A la in  M ang in , fro m  H u n g a ry  — F e ren c  C ser, from  Ita ly  
—- C arlo  B alb iano  (took p a r t  in  th e  w o rk  of th e  Vth School an d  
in  f i rs t  sessions of th e  C om m ittee), from  P o lan d  — Je rz y  G ła­
zek, Je rz y  M ikuszew sk i, M arian  P u lin a , A n d rze j R óżkow ski, from  
R om an ia  — L iv iu  V alenas, from  S p a in  —  A dolfo E raso  (p res i­
d en t of th e  C om m ission), R afae l F e rn a n d e z  R ubio.

R esea rch  accom plished  by v a rio u s  c o u n tr ie s  in  o rd e r to  p ro ­
m o te  in te rn a tio n a l co o p era tio n  in  th e  k a rs t  stud ies.

Bulgaria. O rgan izations: B u lg a rian  F e d e ra tio n  of Speleology 
(K arst R esea rch  C oord in a tio n  C en tre , o rg an iza tio n  fo r sc ien tific  
con ferences g ro up ing  42 c lubs an d  800 speleo log ists). R esearch  
o rg an iza tio n s: In s titu te  of M eteoro logy  an d  H ydrology, A ca­
dem y of Sciences (dealing  w ith  a re la tio n sh ip  be tw een  k a r s t  
an d  hydrogeology, re so u rce  ex p ec ta tio n s , p lan n in g , w a te r  che-

* A dolfo E r a s o ,  C a te d ra  de G eod inam ica  e x te rn a , F acu ltad  
de C iencias G eologicas, C iudad  U n iv e rs ita r ia , M ad rid  — 3, S p a in  

M arian  P u l i n a ,  L a b o ra to ry  of K a rs t G eom orphology, U n i­
v e rs ity  of S ilesia , ul. M ielczarsk iego  58, P L  41-200 Sosnow iec, 
P o land
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m istry , e x p e rim e n ta l d ra in ag e  b a s in  of th e  R hodope M ts.). G eo­
g ra p h ic a l In s titu te , A cadem y of S ciences (k a rs t p a lae o h y d ro - 
geology). Zoological In s titu te , A cadem y of Sciences an d  N a tio ­
n a l M useum  of N a tu re  (b iospeleology an d  palaeon to logy). U n i­
v e rs ity  of Sofia  — d e p a rtm e n ts  of M inera logy , H ydrogeology, 
C lim ato logy , T o u ris ts  G eography . S ta te d  p ro b lem s: k a rs t  occupies 
ab o u t 25% of th e  co u n try ’s a re a  (30 000 k m 2). R esea rch  s tud ies  
in  a n  e x p e rim e n ta l d ra in ag e  basin . K a rs t  w a te rs  p ro tec tion . 
D am s in  k a rs t  a reas .

C uba. O rgan iza tions: th e re  is a  spec ia l in s ti tu tio n  fo r k a rs t  
re se a rc h  — D e p a rtm e n t of Speleo logy  of th e  G eog raph ica l I n s t i ­
tu te , C u b an  A cadem y  of Sciences. M an y  o th e r  non p ro fessio n a l 
g ro u p s of th e  C u b an  S ociety  of Speleo logy  also  dea l w ith  som e 
re se a rc h  p rob lem s. T h e re  is a  te am  w o rk in g  on  k a rs t  geody­
nam ics. T he  w o rk  done by  th is  te am  con fo rm s w ell w ith  th e  
a im s th e  U IS  C om m ision  of P h y sico ch em is try  a n  H ydrogeology; 
it  is m a in ly  focused  on geology, geophysics, g eo ch em istry  an d  
g eo m ath em atics . T he  D e p a rtm e n t of A pp lied  G eophysics, H igh 
T ech n ica l In s ti tu te  „Jo se  A. E c h e v a rr ia ” , a c ts  g en e ra lly  in  geo­
ph y sica l p ro b lem s in  k a rs t  a reas . V arious in s ti tu tio n s  such  as th e  
In s ti tu te  of H ydroeconom ics, dea l w ith  k a r s t  phenom ena .

K a rs t  occupies 65 000 k m 2 of C uba i.e. ab o u t 60% of th e  
c o u n try ’s a rea .

T he s tu d ies  dea l w ith  re se a rc h  an d  ap p lic a tiv e  asp ec ts  of 
k a rs t, d ep en d in g  on its  sign ificance . P rin c ip a l a p p lic a tiv e  p ro ­
b lem s con ce rn  hydrogeology , geology, en g in ee rin g  an d  pub lic  
e n g in ee rin g  co n n ec ted  w ith  in d u s tr ia l h y d rau lic  w o rk s  as w ell 
as w ith  ex p lo ita tio n  an d  m a s te r in g  of w a te r  resou rces.

Spain. C on sidering  th e  u n d e r ta k e n  w o rk s a s  p ro b ab ly  g u a ra n ­
teed  to  be  co n tin u ed , k a rs t  re s e a rc h  is done a t  v a rio u s  u n iv e r ­
sitie s : e x te rn a l geodynam ics a t  M ad rid , b iospeleo logy  a t  B a rce ­
lona  an d  hydrogeo logy  a t  G ran ad a . T h e re  is a  w o rk in g  g ro u p  
on  S c ien tif ic  Speleology, R oyal S ociety  of N a tu ra l H is to ry  a t 
M adrid . A t M ad rid  th e re  is a lso  a p ro je c t to  fo rm  a n  u n d e r ­
g ro u n d  la b o ra to ry  of th e  N a tu ra l Sciences M useum  ru n  by  th e  
H igh  C ouncil of S c ien tif ic  R esearch . A t B arce lo n a  th e re  a re  
s tu d ie s  on b iospeleo logy  a t th e  M useum  of Zoology. A  b ra n c h  
of hydrogeology , be ing  ad m in is te re d  by  th e  S c ien tif ic  R esea rch  
H igh  C ouncil, is in  G ra n a d a : th e  D o cu m en ta l In te rn a t io n a l C en ­
tr e  dea lin g  w ith  hydrogeo log ica l p ro b lem s a ris in g  d u rin g  m in ing .

T he N a tio n a l C om m ittee  of Speleo logy  g ro u p s th e  sp o rtsm en  
a n d  so, i t  h as  n e ith e r  a  sc ien tific  in te n tio n  n o r a re la tio n  w ith  
re se a rc h  in s ti tu tio n s  d ea ling  w ith  k a rs t  p rob lem s.

K a rs t occupies ab o u t 150 000 k m 2 in  S p a in  i.e. 28% of th e  a re a  
in  th e  c o u n try ; th e re  a re  m a in ly  k a r s t  p ro b lem s in  m in ing , 
in  co n n ec tio n  w ith  hydrogeology, e n g in ee rin g  w o rk s  an d  ex p lo ­
ita tio n  of w a te r  resou rces.

P re se n tly , th e  w o rk s a re  c a rr ie d  th ro u g h  to  so lve th ese  p ro ­
b lem s; in  a d d itio n , th e  k a rs tif ic a tio n  of do lom itic  rocks an d  
th e  re la tio n  of k a rs tif ic a tio n  to  c leavage  a re  of m a in  in te re s t. 
A  hydrogeo log ie  co llab o ra tio n  w ith  P o rtu g a l, F ra n c e  a n d  S w itz e r­
la n d  h as b een  e stab lish ed , co n ce rn in g  s tu d ie s  of k a rs t  a rea s  
in  th e  M e d ite r ra n e a n  co u n tries .



N ow  th e  on ly  p u b lic a tio n  on k a r s t  a re : Sp e leo n  — p r in te d  
in  B arce lo n a  b y  C en tre  E x cu rs io n is ta  de C a ta lu n y a , K obie  — 
p r in te d  by  E xcm a, D ip u ta tio n  P ro v in c ia l de B ilbao, Cuadernos  
de Espoleologia  —  p r in te d  by  th e  M useo de P re h is to r ia  y A rqueo - 
logia de S an tan d e r .

F ran ce . R esea rch  w o rk s  a re  c a rr ie d  o u t a t  se v e ra l u n iv e rs itie s : 
M o n tp e llie r — dea lin g  w ith  k a r s t  hydrogeology , B esançon , B or­
deau x , A ix -en -P ro v en ce  — w ith  b iospeleology, b u t a lso  a t  th e  
la b o ra to ry  of th e  N a tio n a l C en tre  of S c ien tif ic  R esea rch  a t  
M oulis — d ea ling  w ith  hydrogeology  a n d  b iospeleology as w ell 
as a t  sev e ra l o th e r in s ti tu tio n s  co n cern ed  w ith  ap p lic a tiv e  p ro b ­
lem s as  th e  M in ing  a n d  G eological R esea rch  B u reau , E lec tric ity  
of F ran ce .

H ow ever, no co o rd in a tio n  am ong  th e se  in s titu tio n s  is no ted .
T he N a tio n a l S peleologie F e d e ra tio n  w h ich  g ro u p s th e  F re n c h  

sp o rtin g  speleo log ists , com prises th e  S c ien tif ic  C om m ission  w hich  
does no re se a rc h  w o rk  on k a rs t.  H ow ever, th e  F e d e ra tio n  co l­
lec ts a ll th e  top o g rap h ic  d o cu m en ta tio n  of caves.

K a rs t  occupies 170 000 k m 2 in  F ra n c e  i.e. 28% of th e  coun try , 
d if fe re n t p ro b lem s re s u lt  from  its  d is tr ib u tio n : ex p lo ita tio n  of 
k a rs t w a te r  re so u rces, m ines, etc.

Som e e x p e rim e n ta l d ra in a g e  b asin s a re  ana lyzed ; su ch  w ork  
h as long tra d it io n s  a n d  is of a  h igh  s ta n d a rd  n o t on ly  in  geo­
m orpho logy  b u t also  in  hydrogeology. In  a d d itio n , k a rs t  re sea rch  
is su p p lied  w ith  m ean s  a n d  analy ses.

Som e co llab o ra tio n  in  s tu d ie s  of M e d ite rra n e a n  k a r s t  a reas  
have  b een  e s tab lish ed  w ith  S p a in  a n d  S w itze rlan d .

T he  on ly  p u b lic a tio n  d ea lin g  w ith  k a r s t  — S pe lun ca  — col­
lec ts th e  ac tiv itie s  o f th e  F re n c h  F e d e ra tio n  of Speleology.

Hungary. O rgan iza tions : re se a rc h  w o rk s  a r e  c a rr ie d  o u t in  
k a rs t  a re a s  b y  d if fe re n t in s ti tu tio n s  co n cern ed  w ith  m in in g  an d  
w a te r  resou rces. T he  In s ti tu te  of S peleo logy  su b m itted  to  th e  
N a tu re  P ro tec tio n  Serv ice , has b een  ju s t e s tab lish ed  to  co n tro l 
an d  co o rd in a te  th e  re se a rc h  w o rk s as w ell as d rillin g  an d  
ex p lo ita tio n  an d  sp o rtin g  a c tiv ity  of n o n -p ro fe ss io n a l c lubs g ro u ­
ped  in  th e  H u n g a ria n  S ocie ty  of Speleology. P u b lic a tio n s: K a rs t  
es Barlang.

S ta te d  p ro b lem s: re c e n t k a rs t  occupies 1.45% of th e  te r r i to ry  
i.e. ab o u t 1350 k m 2 w h e re a s  p a la e o k a rs t — re c e n t k a r s t  a lto g e th e r 
— o v er 50% (abou t 48 000 k m 2). M in ing  in  p a la e o k a rs t a re a s  below  
th e  p iezo m etric  level. T he re la tio n sh ip  of th e rm a l cond itions an d  
k a rs t, p a r t ic u la r ly  — of h y d ro th e rm a l k a rs t.

Poland. O rgan izations: re s e a rc h  in s ti tu te s  — U n iv e rs ity  of 
S ilesia , L ab o ra to ry  of K a rs t G eom orpho logy  (geom orphology  an d  
h y d ro 'hem istry  of ca lcareous a reas); W arsaw  U n iv e rs ity , In s titu te  
of G eology (fossil k a rs t,  its  p a laeo g eo g rap h ica l a n d  p ra c tic a l 
s ign ificance); G eological In s ti tu te  of th e  C e n tra l S ta te  G eological 
O ffice (CUG) — S ile s ian  B ran ch  a t  Sosnow iec (lab o ra to ry  of 
hydrogeology  an d  hy d ro d y n am ics, ap p lic a tio n  of k a rs t aq u ife rs , 
o rg an iza tio n  of p e rm a n e n t o b se rv a tio n  in  e x p e rim e n ta l d ra in ag e  
basins); In s ti tu te  of G eological Sciences, P o lish  A cadem y of 
S ciences (coastal k a rs t, k a r s t  fillings, sed im en ta tio n  an d  ch ro n o ­
logy, h is to ry  of speleology).



S cien tif ic  societies: P o lish  S ociety  of N a tu ra l Sciences, speleo ­
logie sec tion  — a n n u a l sc ien tific  sym posium s, sc ien tific  p rizes; 
P o lish  F ellow s S ociety  of E a r th  Sciences — o n -p ro fess io n a l w orks, 
d o cu m en ta tio n , in v en to ry .

T o u ris t an d  sp o rtin g  o rg an iza tio n s: P o lish  A lp in e  A ssociation , 
C om m ittee  of U n d e rg ro u n d  A lp in ism  — speleologie c lubs; th e  
u n io n  is th e  P o lish  re p re se n ta tiv e  a t  th e  UIS.

P u b lic a tio n s : K ras i speleologia,  ed ited  since  1958 as Spe leo ­
logia.

S ta te d  p ro b lem s: re c e n t k a rs t  occupies ab o u t 1.5% of th e  
te r r i to ry  (5000 k m 2) w h ile  p a la e o k a rs t- re c e n t k a r s t  a lto g e th e r  35% 
(100 000 k m 2). M in ing  in  k a rs t  a re a s  below  th e  p iezo m etric  level. 
M in e ra liz a tio n  connec ted  w ith  sed im en ts  of h y d ro th e rm a l k a rs t 
an d  p a la e o k a rs t; co o p era tio n  w ith  th e  U n ited  S ta tes .

R u m an ia . O rgan iza tions : re se a rc h  in s ti tu te s  —  E. R acov ic’a  
In s ti tu te  of S peleo logy  a t  B u c h a re s t a n d  a t  C lu j; G eog raph ica l 
In s titu te , M useum  a t O radea ; A pp lied  R esea rch  In s titu te  — 
geology, hydrogeology , geophysics a n d  specia l d rillin g s ; U n iv e r­
s ity  of B u ch ares t.

S p o rtin g  c lubs: fo r ty  five  c lubs g ro u p in g  1000 cavers , co o rd i­
n a te d  by  th e  C e n tra l C om m ittee  of S p o rt Speleology. T he com ­
m ittee  a c ts  as a  connection  b e tw een  e x p lo re rs  an d  re se a rc h  
in s titu tio n s .

P u b lic a tio n s : five  rev iew s,
S ta te d  p ro b lem s: b u rr ie d  k a rs t, p a la e o k a rs t, th e rm a l cond i­

tio n s  co n n ec ted  w ith  k a rs t.
C zechoslovakia . O rgan iza tions: re s e a rc h  in s ti tu te s  — th e re  a re  

no p a r t ic u la r  in s ti tu te s  d ea ling  w ith  k a r s t  b u t only  sep a ra te  
re se a rc h e s  w ith in  som e in s ti tu tio n s  — A cadem y  of Sciences, 
u n iv e rs itie s , reg io n a l in s titu te s .

A  speleologie o rg an iza tio n  is b e in g  fo rm ed  e.g. th e  g roup  
T a rcu s  w ith  a special com m ission ; b u t no co o rd in a tio n  ex is ts .

D efining of Commission purposes

T he C om m ission  ex p ec ts  th a t  fu tu re  w o rk s w ill re s u lt in  e f­
fec tiv e  coopera tion  of a ll m em b ers  in  k a rs t  know ledge  — in  its 
w a te r  an d  m in e ra l reso u rces. K eep in g  th is  in  m ind , it  has b een  
fo u n d  o b lig a to ry  to  c lea rly  d efin e  th e  k a rs to lc g y  concepts, to  
define  th e  basis  fo r p h ilo so p h y  of k a r s t  re sea rch . T h ere fo re , 
it  w ill be poss ib le  to  p ropose  th e  U IS  as a  ca teg o ry  B can d id a te  
to UNESCO.

T he C om m ission  finds i t  n ecessa ry  to  d efin e  k a rs t as a p h y s i­
ca l e n ti ty  in  a sim ple  a n d  p rec ise  w ay ; th is  e n ti ty  shou ld  be 
th e  basis fo r ev e ry  ac tiv ity . I t  seem s co n v en ie n t to  com p lete  
a  m o rpho log ica l ap p ro ach  to  k a rs t  w ith  a q u a n ti ta t iv e  ap p ro ach . 
T ak in g  th is  in to  accoun t, k a rs t  has b een  defined  by its  physica l 
p e c u la r itie s  as a m ed ium  . in  w h ich  sp rin g s  connect w ith  one 
a n o th e r  c re a tin g  d ra in ag e  sy s tem s w h ich  co n d u c t w a te r  to  som e 
d is tr ib u ta r ie s . S uch  a  sy s tem  of sp rin g s  co rresp o n d s  w ith  an  
a r ra n g e m e n t of th e  d is tr ib u ta r ie s ; it  p ro v es th a t  k a r s t  shou ld  
be defined  b o th  m orpho log ic ia ly  an d  hydro log ic ia ly . T h is p o in t



of v iew  enab les us to  in tro d u ce  som e q u a n ti ta tiv e  p a ra m e te rs  
of k a rs t  as w ell as th e rm o d y n am ic  ap p ro ach . A „ k a rs tic  sy s tem ” 
th a t  co n stitu te s  a d ra in ag e  sy s tem  a f te r  th is  d e fin itio n , seem s 
to  be  an  in te re s tin g  e n ti ty  as th e  basis  fo r d if fe re n t s tu d ies: 
hydrogeological, geom orpho log ical, p h y sico -chem ica l ones, etc.

K a rs tif ic a tio n  is th e  com plete  p rocess th a t  re s u lts  in  a k a rs t  
fo rm atio n . V arious m echan ism s ta k e  p a r t  in  th is  p rocess: ch e ­
m ical m echan ism s, rock  d isso lu tion , c levage of rock , etc. Such 
a n  a p p ro ach  a llow s to  localize v a rio u s  p rocesses th a t  ta k e  p a r t  
in  k a rs t  fo rm atio n , to  re f le c t th e i r  in te rre la tio n sh ip , to  d is tin ­
g u ish  a  p rocess — k a rs tif ic a tio n  — fro m  its  e ffec t — k a rs t,  and  
to  q u a n tify  d if fe re n t p a ra m e te rs . B esides, su ch  an  ap p ro ach  p re ­
sen ts  som e fu n d a m e n ta l p o in ts  such  as:

1) s tu d ies  of k a rs t m u s t be accom plished  in  m u ltid isc ip lin a ry  
team s,

2) a g re a t n u m b er of o b se rv a tio n  a n d  d a ta  shou ld  be  co llected  
as th e y  a re  v e ry  im p o rta n t in  th e  case  of a  re d u c tiv e  logic,

3) th e  re p re se n ta tiv e n e s s  of th e se  o b se rv a tio n  a n d  d a ta  can  
be easily  de te rm in ed .

T h is d e fin itio n  seem s to  be, by a ll m eans, ex tre m e ly  im p o r­
ta n t. In  fac t, it  m u s t be n o t on ly  a t  th e  basis of fu n d a m e n ta l 
re se a rc h  b u t also, it  m ay  be considered  if  look ing  fo r a so lu ­
tio n  d u rin g  ex p lo ita tio n  w o rk s in  a k a r s t  a rea .

T h is is th e  rea so n  w hy  th e  C om m ission  found  it n ecessa ry  
to  m ak e  a g en e ra l accoun t of p re s e n t p ra c tic a l p ro b lem s th a t 
a re  re p re se n te d  by  k a rs t. T hese a re :
— p ro b lem s of m in in g  b e n e a th  th e  p iezo m etric  level,
— p ro b lem s connected  w ith  en g in ee rin g  ac tiv itie s , dam s, etc.,
— w a te r  resou rces,
— th e  ap p lica tio n  of su b m a rin e  w a te rs ,
— p ro b lem s of e x p e rt tr a in in g  an d  in fo rm a tio n ,
— connections b e tw een  th eo re tic a l an d  p ra c tic a l w orks,
— a u th o r it ie s  consciousness of th e  p ro b lem s w h ich  th e  k a rs t  

rep re sen ts .

Work program of the Commission

T he n eed  of fa c ilita tin g  com m u n ica tio n s b e tw een  d iffe ren t 
co u n tr ie s  w as found  to  be a p ro b lem  of th e  f i rs t o rder. F o r 
th is  pu rpose , M. P u lin a  (Poland) w as d es ig n a ted  as a re p re s e n ta ­
tiv e  an d  co o rd in a to r of th e  fo llow ing  c o u n tr ie s : B u lgaria , H u n ­
gary , P o lan d , R u m an ia , C zechoslovakia , S ov ie t U n ion  an d  Y ugo­
slav ia . H e is to  a ssu re  th e  connections b e tw een  th ese  co u n trie s  
an d  th e  C om m ission  C en tre  a t  M adrid .

J . M ikuszew sk i w as n o m in a ted  th e  se c re ta ry  of th is  lin k in g  
o rg an ism  w h ich  w ou ld  u p h o ld  d irec t co m m un ica tion  be tw een  
th e  C om m ission  m em bers.

T he a c tiv ity  of th e  C om m ission  w as based  on w o rk in g  g roups 
an d  them es. T he C om m ission  h as a p p o in ted  a ch a irm a n  a n d  
a  co llab o ra to r in  each  g roup . T h ere  a re  th e  fo llow ing  g roups or 
th em es:



S tu d y  of In f ilt ra t io n
C h a irm an : A. M an g in  (F rance)
C o llab o ra to r: L. M au ch a  (H ungary )

G eo ch em istry  of k a rs tic  w a te rs
C h a irm a n : M. B akalow icz  (F rance)
C o llab o ra to r : F. C ser (H ungary)

G eochem istry  of th e  caves
C h a irm an : J. S lać ik  (C zechoslovakia)

S u b te r ra n e a n  C lim ato logy
C h a irm a n : D. D im itro v  (B u lgaria)
C o llab o ra to r: P. A n d rieu x  (F rance)

G eophysis in  K a rs t
C h a irm a n : J . V aldes (Cuba)

P ro b lem s of ex p lo ita tio n  of K a rs tic  A q u ife rs  
C h a irm a n : T. B ocher (H ungary )

K a rs t  In c id en ce  on b a rra g e  a n d  e n g in ee rin g  p ro b lem s 
C h a irm an : A. E raso  (Spain)

K a rs tic  w a te rs  inc idence  on m ines
C h a irm a n : R. F e rn a n d e z  R ubio  (Spain)
C o llab o ra to r: A. R óżkow ski (P oland)

C o o rd in a tio n  in  th e  fie ld  of e x p e r t tra in in g  
C h a irm a n : M. P u lin a  (Poland)

E ach  w o rk in g  g ro u p  is supposed  to  cover one o r tw o  v e ry  
re p re se n ta t iv e  ex am p les  of th e  p ra c tic a l p ro b lem s of k a rs t. In  th e  
f i rs t  s tag e  each  g ro u p  is to  sen d  a one p age  su m m a ry  each  
m o n th  to  th e  C om m ittee . T hese  d o cu m en ts  a re  to  be p re se n te d  
to  th e  U IS  re sp o n sib les  ev e ry  yea r. A t th e  sam e tim e , a n  
a n n u a l w as p roposed  to  b e  issu ed  fo r th e  e x p e r ts  dea lin g  w ith  
k a r s t  hydrogeo logy  an d  p h y sico ch em istry . A ll m em b ers  a re  k in d ly  
re q u e s te d  to  co o p era te  fu lly  in  th is  field .

T he  n e x t C om m ittee  m ee tin g  is to  be  o rgan ized  in  B u lg a ria  
in  S ep tem b er 1980, d u rin g  th e  in te rn a t io n a l p re -co n g re ss  of th e  
U IS. F o r th is  reaso n , th e  f i rs t  c o n tac t w ith  th e  B u lg a rian  o rg a ­
n ize rs  h as  b een  e stab lish ed . T he  B u lg a rian  re p re se n ta tiv e  has 
in fo rm ed  th e  C om m ittee  ab o u t th e  o rg an iza tio n  of th e  congress.

T he  P o lish  re p re se n ta tiv e  o ffe red  th e  p o ss ib ility  of th e  C om ­
m itte e  m em b ers  m ee tin g  in  F e b ru a ry  1980, on th e  occasion  of 
th e  V Ith School of Speleology, in  o rd e r  to  e x ch an g e  v iew s on 
th e  p ro g re ss  of th e  C om m ittee  w o rk s. A  re p o r t of th is  m ee tin g  
is  to  be  p u b lish ed  in  a specia l v o lu m e of K ra s  i speleologia.

T he P o lish  re p re se n ta tiv e  p roposed  as w ell to  p u b lish  th e  
fu tu re  re s u lt  o f w o rk  of th e  C om m ittee  in  th e  sam e rev iew .

E v ery  co u n try  w as asked  to  fu rn ish  d o cu m en ta tio n  on a  r e ­
p re s e n ta tiv e  d ra in ag e  b as in  of a  k a rs tic  e n v iro n m en t. I f  such  
b asin s do n o t ex is t th e ir  poss ib le  c rea tio n  is ad v ised  to  be ta k e n  
in to  accoun t. A ll th e  do cu m en ts  on fe a tu re s  o f th e se  basin s 
(d im ensions, geologic s tru c tu re , c lim ato logy  etc.) shou ld  be sen t 
in  1979 to :
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T hese d a ta  a re  to  be p u b lish ed  in  th e  In te rn a t io n a l Jo u rn a l 
of Speleology.

C onsequen tly , a n n u a l d a ta  sh o u ld  be sen t to  th e  sam e ad d re ss  
befo re  J u n e  of n e x t y ea r, in  o rd e r  to  be  p u b lish ed  in  a n  an n u a l.

T h is  re p o r t  h as b een  p re p a re d  by  a ll th e  a s s is ta n t m em b ers  of 
th e  C om m ittee  an d  has been  u n am im o u s ly  ap p roved .

T ra ns la ted  b y  L e s z e k  M a rks
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