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Ab stract: In his ground-break ing re search on the sed i men tary struc tures of turbidites, Stanis³aw D¿u³yñski
dem on strated and took to new lev els of ac com plish ment the de fin ing at trib utes of the Kraków School of flysch
sedimentology es tab lished by Mar ian Ksi¹¿kiewicz at the Jagiellonian Uni ver sity. These at trib utes in cluded a
me tic u lous ap proach to field work, the abil ity to rec og nize the sca lar and vec tor re la tion ships of di verse sed i -
men tary fea tures, a work ing knowl edge of sev eral lan guages, a ca pac ity to de scribe sys tem at i cally struc tures that
had pre vi ously re ceived scant at ten tion in the world lit er a ture of ge ol ogy, and in no va tion in the trans fer of
sci en tific knowl edge. D¿u³yñski also added el e ments that were dis tinc tively his own: a highly in ven tive ap proach
to the rep li ca tion of turbidite sed i men tary struc tures in lab o ra tory flumes, an open ness to new ideas, bound less
en thu si asm for his cho sen field, and an ex u ber antly out go ing per son al ity. In spite of world wide rec og ni tion for his
nu mer ous and wide-rang ing achieve ments in ge ol ogy, he viewed him self first and fore most as one of the se nior
stu dents of Mar ian Ksi¹¿kiewicz. In this role, D¿u³yñski uti lised ev ery op por tu nity to pres ent with great in sight
and ob jec tiv ity the work of the Kraków School, en thu si as ti cally shared his ex ten sive knowl edge of sedimentology
with ex pe ri enced col leagues and new ac quain tances alike and, in par tic u lar, gave gen er ous en cour age ment to
young re search ers.
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IN TRO DUC TION

In a re cent ac count of the evo lu tion of clas tic sedi men -
tol ogy (Okada & Kenyon- Smith, 2005), the work un der -
taken on the Cre ta ceous–Palaeo gene flysch in the Pol ish
Car pa thi ans by Pro fes sor Mar ian Ksi¹¿kiewicz, his stu dents 
and col leagues dur ing the 1950s and 1960s is cited as a
semi nal ex am ple of ba sin analy sis in an cient deep wa ter se -
quences. The same authors also stress the ma jor con tri bu -
tion of Stanis³aw D¿u³yñski and his col labo ra tors to the
study of the sedi men tary struc tures as so ci ated with tur bid -
ites dur ing those dec ades. These ac co lades rec og nise the in -
no va tive na ture of the work car ried out by the group led by

Pro fes sor Ksi¹¿kiewicz (that may be termed ‘the Kraków
Flysch School’2 dur ing the for ma tive years of sedi men tol -
ogy and they also con firm the emi nent in ter na tional status
of the Kraków School. Stanis³aw D¿u³yñski was a lead ing
mem ber of this group (that also in cluded, amongst oth ers,
K. Birk en ma jer, A. Ra dom ski, A. Œl¹czka and R. Un rug)
and he was es pe cially adept in com mu ni cat ing the stream of 
ideas and ob ser va tions that flowed out of Kraków at that
time. Moreo ver, de spite physi cal and po liti cal con straints
and bar ri ers that are al most uni mag in able in this age of in -
stan ta ne ous elec tronic com mu ni ca tion, he found a par ticu -

1 This paper is an amplified version of an extended abstract presented at the In Memoriam meeting held on 7thOctober, 2006 in the Jagiellonian
University, Kraków, to commemorate the lives and contributions of Professor Marian Ksi¹¿kiewicz and Professor Stanis³aw D¿u³yñski

2 Those involved in the Kraków  Flysch School, as informally defined here, included at various times some staff from the Geology Department of
the Jagiellonian University and the Academy of Mining and Metallurgy, as well as  the Kraków branches of the Polish Academy of Sciences, the
Geological Institute, Carpathian Branch, and also from the Polish oil industry. 



larly re cep tive audi ence in the con tem po rary English-
 speaking world.

Thus the aims of this pa per are: (i) to sum ma rise (from
the per spec tive of the west ern geo sci ence com mu nity) the
con tri bu tions of the Kraków School to our un der stand ing of 
flysch and tur bid ites and to as sess the par ticu lar con tri bu -
tions of Stanis³aw D¿u³yñski in that con text; (ii) to docu -
ment (us ing the rec ol lec tions of Brit ish and Ameri can con -

tem po rar ies) the traits of char ac ter, at ti tude and ex pe ri ence
that en abled D¿u³yñski to achieve so much in his sci en tific
en deav ours and to leave such a dis tinc tive and memo ra ble
im pres sion on those who knew him; and (iii) to re flect on
the fac tors gov ern ing the ef fec tive trans fer of sci en tific
knowl edge that can be gleaned from the suc cess of
Ksi¹¿kiewicz, D¿u³yñski and the Kraków Flysch School in
in flu enc ing con tem po rary geo sci ence.

THE “FLYSCHERMEN” OF KRAKÓW

The sub dis ci pline of clas tic sedi men tol ogy emerged
from its par ent dis ci plines of pe trol ogy and stra tigra phy in
the two dec ades fol low ing the Sec ond World War. Its rapid
growth co in cided with the de vel op ment of sev eral radi cal
con cepts, para digms and tech ni cal in no va tions, in clud ing
the no tion of fre quent grav ity flows in the rock- record, the
wide spread adop tion of pa laeo cur rent analy sis and the re -
dis cov ery (by west ern ge olo gists) of the Walthe rian con cept 
of sedi men tary fa cies. Si mul ta ne ously, the ac tu al is tic ap -
proach to un der stand ing the gene sis of an cient de pos its,
both through de tailed ob ser va tion of mod ern sedi men tary
pro cesses and by means of quali ta tive and quan ti ta tive ex -
peri ments, greatly en hanced our un der stand ing of the struc -
tures, com po si tions, tex tures and se quen tial ar range ments
(i.e. the li tholo gies) ob served in an cient, clas tic sedi ments.

In this fer ment of geo sci en tific en quiry the Kraków
School first came to the at ten tion of west ern ge olo gists
through the per cipi ent ob ser va tions and novel in ter pre ta -
tions of flysch3  se quences in the Pol ish Car pa thi ans made
by Mar ian Ksi¹¿kiewicz and his stu dents from the late
1940s on wards. These pro vided Mi glio rini and Kue nen
with vi tal field evi dence to sup port their then- controversial
con clu sion that much of the clas sic Al pine flysch was the
prod uct of grav ity con trolled flows op er at ing in rela tively
deep ma rine ba sins. Then, in a mas terly syn the sis of the
Car pa thian ‘Ge osy ncline’ (Ksi¹¿kiewicz, 1960) re vealed to
west ern geo sci en tists a vista of tec toni cally ac tive ba sins,
sepa rated by in ter nal cor dil le ras sup ply ing vast vol umes of
coarse sedi ment, con veyed by tur bid ity cur rents that flowed
both down mar ginal slopes and along the axes of ba sins
(Fig.1). Over the suc ceed ing two dec ades the ba sin analy sis
tech niques de vised and adopted by the Kraków ‘flyscher-
men’ were suc cess fully ap plied through out the Car pa thian
belt to elu ci date tectono- sedimentary evo lu tion, as ex em pli -
fied in the Carpatho- Balkan Pa laeo trans port At las, ed ited
by Œl¹czka (1976).

These con tri bu tions of the Kraków School to ‘mega -
sedimentology’ were par al leled by a se ries of in flu en tial
stud ies on the ‘micro -sedimentology’ of flysch de pos its,
con cerned with the dis tinc tive struc tures and tex tures found
in these sedi ments. These top ics had been touched upon by
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Fig. 1. Ba sin anal y sis of the Cre ta ceous–Palaeogene Carpa-
thian flysch south of Kraków (from Ksi¹¿kiewicz, 1960)

3 The term flysch  is used here in the sense adopted by eastern European geologists, i.e. as a type of lithofacies marked by the presence  (and
absence) of specific physical characteristics, including coarse/fine alternations, regular bedding, poorly sorted, clay-rich coarse units,
sharp-based, often sole-marked sandy units, etc.  (see D¿u³yñski, 1963, pp.82-83).    It equates, broadly, with the ‘greywacke’ lithofacies of
European Palaeozoic terrains.



Ksi¹¿kiewicz in the early 1950s (e.g. Ksi¹¿kiewicz, 1951,
1954) and Stanis³aw D¿u³yñski soon be came a ma jor player 
in this as pect of tur bid ite sedi men tol ogy, with a se ries of
pub li ca tions (many in col labo ra tion with both Pol ish and
for eign co- workers) on the great va ri ety of sole- marks and
in ter nal (es pe cially de for ma tional) struc tures found in such
se quences. Thus be gan D¿u³yñski’s life long fas ci na tion
with these in trigu ing and of ten aes theti cally pleas ing fea -
tures. The unique col lec tion of such struc tures now housed
in the Jagiel lo nian Uni ver sity at tests to D¿u³yñski’s ab sorb -
ing in ter est in this topic and re flects the mas sive ex pen di ture 
of in tel lec tual, physi cal and lo gis ti cal ef fort de manded by
this in ter est.

The pri or ity for this type of study was to as sist the Car -
pa thian ba sin anal y sis pro gramme by iden ti fy ing which
struc tures were use ful for de ter min ing pa laeo cur rents and
pa laeoen vi ron ments (and how the ori en ta tion of struc tures
was re lated to the gen er at ing pa laeo flows). The use of these
struc tures for de ter mi na tion of way- up in struc tur ally com -
plex ter rains was a fur ther im por tant ap pli ca tion. How ever,
D¿u³yñski and other col leagues soon be came in ter ested in
the clas si fi ca tion of these fea tures and in elu ci dat ing their
pre cise mode of ori gin.

The im pact of this ‘smaller -scale’ ap proach to flysch
se quences is evi dent in sev eral im por tant modi fi ca tions of
the in fant ‘tu rbi dite para digm’ (Walker, 1973) that were in -
tro duced through the in flu ence of the Kraków School. For
ex am ple, the con cept of fluxo tur bid ites (re garded as a re -
lated, but dis tinc tive prod uct of gravity- controlled flow)
was first for mally de fined by D¿u³yñski et al. (1959), us ing
ex am ples from the flysch of the Outer Car pa thi ans. This
was some 3 years be fore the for mal defi ni tion of the ideal
tur bid ite se quence (Bouma, 1962) – and her alded the pleth -
ora of grav ity driven mecha nisms and de pos its that are cur -
rently in voked in de scrib ing so- called tur bid ite suc ces sions
(cf. Shan mu gam, 2000; Dasgupta, 2003; Baas, 2005; etc.).
Fur ther more, the care ful and as tute ob ser va tions of Kraków
sedi men to lo gists in the Krosno beds and other Car pa thian
flysch for ma tions (e.g. D¿u³yñski & Œl¹czka, 1958), dem -
on strated that dif fer ent trans port di rec tions could be re -
corded within a sin gle tur bid ite bed, and thus pro vided com -
pel ling evi dence for the com plex ity of the pro cesses in -
volved in the trans port and em place ment of many such units 
(see also Kel ling, 1964; Scott, 1966; Wal ton, 1967).

Ad di tion ally, through D¿u³yñski and his col labo ra tors,
the Kraków ‘flysc he rmen’ were amongst the first to suc -
cess fully re pro duce in care ful and in gen ious ex peri ments
many types of sole mark and in ter nal struc ture (e.g.
D¿u³yñski & Sand ers, 1962; D¿u³yñski & Wal ton, 1963;
D¿u³yñski, 1966; D¿u³yñski & Simp son, 1966a, b; An ketell 
& D¿u³yñski, 1968a, b, etc.). In re cent years these ex peri -
ments have been criti cised for be ing non- quantitative or in -
ac cu rately scaled. How ever, at that time they were of great
sig nifi cance, not only be cause they helped to vali date de -
duc tions made from field ob ser va tions but also be cause
many ex peri ments yielded new and un ex pected in sights into 
the be hav iour of sus pen sion flows and of rap idly de pos ited
sedi ment.

An ex am ple of the vali da tion sce nario is the labo ra tory
study of the re la tion ship be tween flute for ma tion and tool
im pinge ment on a co he sive mud bot tom (D¿u³yñski &
Simpson, 1966a), which sup ported field ob ser va tions, such
as those of Simp son (1970, pp. 254–259), docu ment ing the
close as so cia tions of flute moulds and tool mark ings on par -
ticu lar sand stone soles. The ex peri ments of D¿u³yñski and
Ra dom ski (1966) on the bed ding dis tur bances pro duced by
the im pact of dense sus pen sions on hori zon tal sedi men tary
lay ers pro vide abun dant il lus tra tions of the un ex pected in -
sights out come.

One im por tant ques tion con cern ing the Kraków Flysch
School re mains to be ad dressed. Given the en demic short -
age of re sources, re stric tions on travel and rela tively primi -
tive com mu ni ca tions that pre vailed in east ern Europe dur -
ing these early years of clas tic sedi men tol ogy, how was it
pos si ble for a group of com para tively young Pol ish ge olo -
gists to ex ert such sig nifi cant in flu ence on con tem po rary,
west ern geo sci en tific think ing – es pe cially when much of
their work was pub lished in Pol ish jour nals?

Our col lec tive ex pe ri ence sug gests sev eral fac tors that
may have con trib uted to this out come. Firstly, the lead er -
ship, wide-rang ing knowl edge and ac cu mu lated ex pe ri ence
of Mar ian Ksi¹¿kiewicz were crit i cal in as sem bling and
nur tur ing the re search po ten tial of this group. So, too were
his as sid u ous ef forts to make and main tain per sonal con tact
with lead ing ge ol o gists in all parts of the globe. One of us
(FS) was a post grad u ate stu dent of Mar ian Ksi¹¿kiewicz in
the 1960s and re calls how he and his Kraków col leagues
were fully aware of the ad vances be ing made by west ern
sedimentologists such as Kuenen, Crowell, Rich, A. J.
Smith, etc., but also were fa mil iar with the pre vi ous and
con tem po rary work of So viet ge ol o gists, such as N.B.
Vassoyevich, A. B. Vistelius and O. S Vyalov, whose in no -
va tive sedimentological studies were scarcely known in the
west (Fig. 2).

Also im por tant was fa cil ity in lan guages. Ksi¹¿kiewicz
had an ex cel lent grasp of Eng lish – honed dur ing his war -
time so journ in Brit ain – and of sev eral other lan guages. In -
deed, most mem bers of the Flysch School were flu ent in two 
or three lan guages in ad di tion to their na tive tongue. De -
scrib ing ‘new’ sed i men tary struc tures de manded agil ity in
the use of lan guage (both Eng lish and Pol ish). The same
could be said of tech ni cal terms, orig i nally coined in Eng -
lish, which had to be ren dered into Pol ish. D¿u³yñski dis -
played in ge nu ity in re spond ing to both kinds of chal lenge.
Fur ther more, this lin guis tic fa cil ity en abled many mem bers
of the School to have di rect, per sonal, con tact with
like-minded ge ol o gists, not only those from west ern coun -
tries and the So viet Un ion, but also those from neigh bour -
ing east ern Eu ro pean states, and es pe cially from the
Balkano-Carpathian re gion. Such in for mal con tacts were
vi tal in the trans fer of knowl edge, es pe cially in the bur geon -
ing field of sedimentology, and of ten re sulted in highly
charged dis cus sions that mobilised every linguistic resource 
available to each of the participants!

An other source of strength for the Kraków group was
the sup port of na tional or gani sa tions such as the Pol ish
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Geo log i cal So ci ety and Pol ish Acad emy of Sci ences, in fa -
cil i tat ing the in ter na tional trans fer of knowl edge on new
trends in sedimentology dur ing the 1950s and 1960s. In tra -
di tional Pol ish fash ion, such sup port was com monly ex -
pressed in gen er ous hos pi tal ity, ce ment ing sci en tific re la -
tion ships and en sur ing con tin ued close com mu ni ca tion with 
over seas col leagues, as many foreign geologists will gladly
affirm.

More over, at a time when ac cess to field trans port by
Pol ish ge ol o gists was highly re stricted, the geo graph ical lo -
ca tion of Kraków was clearly ad van ta geous for re search on
the Carpathians, al though in ge nu ity and ini tia tive was also
re quired to maxi mise this ad van tage. Thus, the high light of
a visit for for eign ge ol o gists of ten was a field trip to the
Carpathians led by Pro fes sor Ksi¹¿kiewicz. He would ob -
tain a car and driver from the Uni ver sity or the Pol ish Geo -
log i cal In sti tute and would ex plain at length how the rocks
of a par tic u lar out crop fit ted into the evolv ing pic ture of
Carpathian ge ol ogy. What these vis i tors sel dom real ised
was that at some lo ca tions, the fa mous Pro fes sor was mak -
ing de tailed field notes for the first time, and might not have
even seen the out crop be fore. This was sim ply Ksi¹¿kiewicz 
making the best use of scarce transportation!

In ret ro spect, it is ev i dent that Ksi¹¿kiewicz and his stu -
dents were in stinc tively putt ing into prac tice the prin ci ples
of knowl edge trans fer, as ap plied to the dis sem i na tion of re -

search re sults, and re cently cod i fied by Wood field (2003)
(Fig. 3).

Spe cif i cally, the Stra te gic Ap proach of the Kraków
School re quired prior ac qui si tion of the lan guage skills
men tioned ear lier, fa cil i tat ing their ac tive par tic i pa tion in
in ter na tional con fer ences and ex pand ing their in ter na tional
out reach at a time when po lit i cal con di tions were in im i cal to 
fre quent travel to for eign des ti na tions. Mem bers of the
School dem on strated their Knowl edge of the Tar get Au di -
ence through their fre quent col lab o ra tion with co-work ers
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Fig. 2. Let ter to D¿u³yñski (in Rus sian, with Eng lish trans la tion by F. Simpson) from the prom i nent So viet geoscientist, Prof. N.
B.Vassoyevich, il lus trat ing the im por tant role of the Kraków school in bridg ing the sci en tific di vide be tween east and west in that era

Fig. 3. The prin ci ples of knowl edge trans fer, in the con text of
dis sem i na tion of re search, as de fined by Wood ford (2003)



from both East and West, which
pro vide in sights into the lat est
and most rel e vant ad vances in
geoscience from both spheres
and en abled them to in flu ence
and im ple ment the de sign of
novel sci en tific pro jects. More -
over, their ‘multi-chan nel’ ap -
proach, in cluded pub li ca tion of
their re sults in ref er eed jour nals
of both East and West and oral
pre sen ta tions at both Pol ish and
in ter na tional con fer ences (and,
es pe cially, par tic i pa tion in in ter -
na tional field-meet ings), en sured 
achieve ment of the aim of Hit -
ting the Tar get. The goal of Sus -
tain able Dis sem i na tion was
achieved by mem bers of the
School pri mar ily through their
net work ing ac tiv i ties with re -
search groups and in di vid u als in
Po land and abroad, which en -
sured that the hard-won re search
skills, tech niques and con cepts
they had ac quired were widely
re cog nised and adopted for many 
years. (D¿u³yñski ac knowl edged
that vis its to Kraków by west ern
ge ol o gists such as Kuenen, Wal-
ton, Stan ley and Smith dur ing the 
‘iso la tion years’ in the fif ties and
early six ties were an im por tant
source of stim u la tion, encour-
agement and sci en tific valida-
tion). More over, the me thod i cal
and sys tem atic col lect ing of sed i -
men tary struc ture spec i mens,
many now dis played in the UJ-
ING Mu seum, yielded an al most
unique phys i cal ex pres sion of the ob ser va tions and in ter pre -
ta tions made by the School through more than half a cen -
tury. Fi nally, as sess ment of What Was Achieved by the
Kraków School in the con text of re search dis sem i na tion de -
pends to some ex tent on the per spec tive of the ob server.
From the view point of the mem bers of the School, they
could jus ti fi ably point to the high and dis tinc tive pro file in
the global geo log i cal com mu nity that was gained and sus -
tained for many years by their con tri bu tions to flysch re -
search, in the face of for mi da ble eco nomic and po lit i cal ob -
sta cles. From the per spec tive of in ter na tional geoscience it
can be ar gued that the School’s ma jor achieve ment was to
dem on strate how the use of dif fer ent, but mu tu ally sup port -
ive, ap proaches to the in ves ti ga tion of geological processes
could expedite the transition from hypothesis to accepted
theory. A pertinent example is the integration of detailed
field observations of flysch strata and their structures with
flume experiments on turbidity flows.

THE SCI EN TIFIC CON TRI BU TIONS OF
STANIS£AW D¯U£YÑSKI

Stanislaw D¿u³yñski’s ini tial re searches were concer-
ned with shal low ma rine, car bon ate-dom i nated se quences
and he later achieved dis tinc tion in the study of car bon ate-
hosted ore-de pos its and karst ge ol ogy. How ever, there is no
doubt that it was his con tri bu tions to the na scent field of
turbidite sedimentology that first brought D¿u³yñski to the
at ten tion of west ern sci en tists and ce mented his in ter na -
tional rep u ta tion. In his con tri bu tion to the In Memoriam
vol ume (Gradziñski & Kêdzierski, 2006), Dan Stan ley has
fur nished a vivid ex am ple of the high in ter na tional rep u ta -
tion, which D¿u³yñski en joyed in the hal cyon era of turbi-
dite/flysch re search, cit ing how his un ex pected and stage-
man aged in ter ven tion on the ques tion of ‘fluxo-turbidites’
at Stan ley’s pub lic the sis de fence in Grenoble in 1961 silen- 
ced the op po si tion of vo cal tra di tion al ists and en sured that
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Fig. 4. Lau da tory let ter writ ten by Philip Kuenen to D¿u³yñski and Walton, ac knowl edg ing
the re ceipt of their book “Sed i men tary Fea tures of Flysch and Greywackes” (1965)



Stan ley was awarded his doc tor ate (Stan ley, 2006, p. 116).
The in vi ta tion to D¿u³yñski in 1972 to suc ceed the leg end -
ary Fran cis J. Pettijohn at Johns Hopkins Uni ver sity in Bal -
ti more, USA (Karcz, 2006), is fur ther proof – if any were
needed – of the high in ter na tional es teem which he en joyed.

For west ern sci en tists, D¿u³yñski’s most dis tinc tive
sedimentological leg acy is to be found in the lov ingly com -
piled and lav ishly il lus trated mono graphs of ero sional and
deformational sed i men tary struc tures pub lished in 1963,
1996 and 2001, to gether with the clas sic syn the sis vol ume
on turbidites by D¿u³yñski & Walton (1965). These pub li -
ca tions con tinue to be cited up to the pres ent, but per haps
the most tell ing trib ute was pro vided by the fa ther of turbi-
dites, Philip Kuenen. On re ceiv ing a copy of their 1965 syn -
the sis, Kuenen wrote in a pri vate let ter to D¿u³yñski and
Walton (Fig. 4).

“[The book]… looks ex cel lent, richly and beau ti fully il -
lus trated, log i cally and sys tem at i cally or gan ised, with a full 
cov er age of the sub ject mat ter. My hearty con grat u la tions
with this mas terly achieve ment”.

The unique col lec tion of sed i men tary struc ture spec i -
mens, hard-won from the out crop or pains tak ingly ex tracted 
from the floor of tank and flume by D¿u³yñski, his stu dents
and col leagues and now housed in the Geo log i cal Mu seum
of the Jagiellonian Uni ver sity (D¿u³yñski, 2001), rep re sents 
a fur ther tan gi ble trib ute to his sci en tific skills – and also to
his stam ina, dog ged per sis tence, and determination (Fig. 5).

Less con spic u ous, but equally sig nif i cant, con tri bu tions 
by D¿u³yñski to sedimentological sci ence are the gen eral
con cepts and mod els he in tro duced or mod i fied through his
re searches into the forces re spon si ble for the cre ation and
pres er va tion of ero sional and es pe cially deformational
struc tures. For ex am ple, even in his early pub li ca tions (and
at a time when the mere pres ence of flutes or grooves on a
sand stone sole was widely re garded as proof of gen e sis

from deep water tur bid ity cur rents), he stressed the im por -
tance of dis tin guish ing pro cess from en vi ron ment, point ing
out that many so-called turbidite struc tures oc cur in sed i -
ments formed un der a wide range of en vi ron men tal con di -
tions (flu vial, neritic, etc.: cf. McKee, 1954; Cummins,
1957). Again, the de scrip tion and dis cus sion of lat eral
changes in the char ac ter of ‘flysch (turbidite) fa cies’ given
in D¿u³yñski and Smith (1964) and in D¿u³yñski and
Walton (1965) and partly de rived from ex per i men tal ob ser -
va tions, dem on strated how both mean grain-size and in ter -
nal se quences of struc tures change along the path of sus pen -
sion-flows, and thus anticipated the concept of proximality/
distality promulgated later by Walker (1967).

D¿u³yñski also dem on strated that at least some of the
pro cesses ob served in ex per i ments (such as ver ti cal dis -
place ments re sult ing from sed i ment-den sity con trasts) op er -
ate at widely dif fer ent scales and in a wide range of geo log i -
cal ma te ri als and en vi ron men tal set tings Thus, po lyg o nal
‘in vo lu tions’ at greatly vary ing scales may be pro duced in
rap idly de pos ited sed i ments, periglacial soils and ig ne ous
bod ies, while lon gi tu di nal ridges may be pro duced at the in -
ter faces be tween clay and sand units or on the walls of ba -
saltic dykes (D¿u³yñski, 1996). In ad di tion, the ex per i ments 
con ducted in col lab o ra tion with Walton, Simpson, Anketell
and others convinced D¿u³yñski that:

“ge net i cally con san guin e ous sed i men tary struc tures
are some times di vided by ar bi trary clas si fi ca tions … and
many of the [wide spec trum of ero sional and deformatio-
nal] struc tures may be at trib uted to [dif fer ent stages of] the
same or sim i lar for ma tive pro cess” (D¿u³yñski, 1996,
p.137).

In to day’s es o teric world, where sedimentologists
struggle to un der stand the na ture and ef fects of ‘flow trans -
for ma tions’ and to dis tin guish the an cient de pos its of ‘clas -
si cal’, high-con cen tra tion or di lute tur bid ity cur rents, de -
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Fig. 5. Stanis³aw D¿u³yñski (in 1996) con tem plates his life-span ning col lec tion of turbidite sed i men tary struc tures in the Mu seum of
the In sti tute of Geo log i cal Sci ences of the Jagiellonian Uni ver sity, Kraków. (Photo by F. Simpson)



bris, grain and other sed i ment-grav ity flows, or to iden tify
contourites, tempestites, tsunamites, hyperpycnites and
other ‘event units’, these are pre scient and sal u tary com-
ments to consider!

STANIS£AW D¯U£YÑSKI – THE PER SON

“Pro fes sor Mar ian Ksi¹¿kiewicz and Pro fes sor Stani-
s³aw D¿u³yñski were ex cep tional in di vid u als, out stand ing
sci en tists, tow er ing fig ures in the field of sedimentology,
who made last ing con tri bu tions to Pol ish ge ol ogy. They dif -
fered in phys i cal ap pear ance: Pro fes sor Ksi¹¿kiewicz was
of slim phy sique, held him self very straight, walked in mea -
sured strides and dressed in a rather con ser va tive man ner,
while Miœ (‘Lit tle Bear’) D¿u³yñski was burly, … am bled in
a lei surely fash ion and tended to wear in for mal clothes.
Both were of great in tel lec tual depth and showed im mense
per sonal charm, but they in ter acted with oth ers in very dif -
fer ent ways: Pro fes sor Ksi¹¿kiewicz used words eco nom i -
cally and with au thor ity and paid great at ten tion to the for -
mal as pects of con ver sa tion, but with a fleet ing smile that
truly could light up a room; Miœ spoke with great el o quence
and in a bois ter ous man ner, of ten in a cas cade of words and 
ex pres sions, culled in part from Po land’s lit er ary clas sics,
and spared no ef fort to put his au di ence at ease”.

This graphic word-pic ture painted by Frank Simpson
strikes a strong af fir ma tive chord with those ge ol o gists from 
west ern coun tries who were priv i leged to know these two
out stand ing ge ol o gists. The last sen tence also rings true
since those who knew Stan quickly be came aware of his
love for, and deep knowl edge of clas si cal Pol ish lit er a ture.
This knowl edge came to D¿u³yñski’s aid in un ex pected
ways. For ex am ple, when he and Czes³aw ¯ak (1960) cre -
ated the Pol ish ex pres sion “pogr¹zy” for load-casts from the 
verb “pogr¹¿aæ” or “pogr¹¿aæ siê”, mean ing “to sink”, and
then with Janusz Kotlarczyk (1962) the term “pogrzêŸniête

prêgi faliste (riplemarki)” for “load-casted rip ples”, from
“grzêzn¹æ”, also mean ing “to sink” … no ta bly where the
wheels of a stage coach became stuck along a muddy track!

With re gard to D¿u³yñski’s sci en tific at trib utes, the per -
son al ity traits that im pressed west ern co-work ers most
force fully were his en thu si asm, ob ser va tional abil i ties, ded -
i ca tion, in ge nu ity and, of course, his force ful and pas sion ate 
de bat ing style. His en thu si asm and keen ob ser va tional skills 
were man i fested in the way he crawled over out crops – even 
those he had vis ited many times – in spect ing each tiny unit
and al ways find ing some struc ture or fea ture that some how
had pre vi ously es caped his scrutiny, or that of his guide
(Figs 6 and 7).

Simpson re calls that dur ing their col lab o ra tion in the
mid-1960s, D¿u³yñski very much warmed to his role of a
se nior stu dent of Pro fes sor Ksi¹¿kiewicz, giv ing guid ance
to the newly ar rived nov ice. D¿u³yñski was a ver i ta ble mine 
of in for ma tion about the work of the Kraków School and
ea gerly re sponded to ques tions about its achieve ments with
great in sight and ob jec tiv ity. He tire lessly shared his ex ten -
sive knowl edge of sedimentology and his very large col lec -
tion of sedimentological re prints – sent to him by au thors,
not only in the East ern Bloc, but also rep re sent ing many na -
tions of the West – with new ac quain tances, as well as with
col leagues of lon ger stand ing. Like his own men tor, Pro fes -
sor Ksi¹¿kiewicz, he gen er ously gave his time and en ergy to 
boost ing the knowl edge and con fi dence of youn ger re -
search ers. His ap proach to pro vid ing en cour age ment fre -
quently in volved tak ing a “contrarian” stance, de signed to
gen er ate strong dis cus sion. Highly tech ni cal con ver sa tions
would be come in creas ingly an i mated from the mo ment
D¿u³yñski would de clare, “Nic podobnego!” (“Noth ing of
the sort!”) These were re cur ring el e ments of a friend ship
that was to last for more than thirty-five years. D¿u³yñski’s
af fin ity with young re search ers re mained un di min ished into 
old age, as at tested by Dr. Huriye Demircan, a young Turk -
ish trace-fos sil spe cial ist, who vis ited Kraków be tween
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Fig. 6. D¿u³yñski (in fore ground, with woolly cap and ever-
pres ent pipe), with col leagues (in clud ing A. Radomski and A.
Œl¹czka) and stu dents on field-trip to Carpathians in 1966. (Photo
by F. Simpson)

Fig. 7. D¿u³yñski (still at tached to pipe) get ting to grips in 1991 
with an ex po sure of the Huronian Gowganda For ma tion, On tario,
Can ada. (Photo by F. Simpson)



1996 and 2001. She fondly re calls fre quent in vi ta tions to
dine with the D¿u³yñski’s, and how amazed she was at the
lack of pre ten sion of this fa mous ge ol o gist, together with
his generous spirit and the still lively and enquiring mind
that engendered many lively discussions.

As in di cated ear lier, his ded i ca tion (some might say,
ob ses sive ness!) and in ge nu ity are most ef fec tively ex -
pressed in his mono graphs and in the unique col lec tion of
struc tures now on dis play in the Jagiellonian Uni ver sity
These traits also can be il lus trated by two an ec dotes. Mike
An ke tell came from Man ches ter Uni ver sity to Kraków on
sev eral oc ca sions in the late 1960s to un der take ex per i ments 
with D¿u³yñski on depositional sys tems dis play ing re versed 
den sity gra di ents. In these ex per i ments they were us ing
mix tures and sus pen sions of plas ter of Paris, clay, silt, etc.
but, be cause there was lit tle vi sual con trast be tween the sed -
i ment lay ers, it was dif fi cult to im age the re sult ing struc -
tures. On one visit, An ke tell re calls, he brought with him a
kilo or two of pre mium ground cof fee – a pre cious com -
mod ity in Po land dur ing that pe riod of aus ter ity. How ever,
the cof fee never reached Krystyna, D¿u³yñski’s pa tient and
ever-sup port ive wife (Fig. 8.), be cause Stan had a ‘Eu reka
mo ment’, de cid ing as soon as he saw it, that this cof fee,

scat tered on to the newly de pos ited sed i ment, was the
perfect material to provide the visual contrast needed to
demonstrate the deformations!

On an other oc ca sion Walton and D¿u³yñski were con -
duct ing their sem i nal tank-ex per i ments in Ed in burgh on the
down-flow se quence of ero sional struc tures. D¿u³yñski
was, of course, an in vet er ate pipe-smoker and used more
matches than to bacco – prob a bly be cause he got so lost in
thought he for got to puff on his pipe! One day he was light -
ing his pipe near a tank con tain ing a bed of clay that had
been stained with po tas sium per manga nate. A thin, co he -
sive skin had formed on the clay sur face and as Stan idly
wafted a match-stick in the tank he sud denly shouted across
the lab. “Hey, Ken, look – a chev ron mark and a cut chev -
ron”! The move ment of the match had rucked up the clay
skin. When the match was moved slightly above the clay
surface a sim ple chev ron was pro duced; when the match cut 
into the sur face a small groove resulted, creating a cut-
chev ron!

In a sense, how ever, such an ec dotes con ceal D¿u-
³yñski’s re mark able skill as an expermentalist. Dan Stan ley
has re counted (Stan ley, 2006) his in cre du lity as he watched
‘Miœ’ D¿u³yñski “ … plac ing his hand in some old rusty
cans and jars, pull ing out a leaf there and … a fish bone
there … to pre pare his spe cial con coc tion as only a ma gi -
cian could and … cre at ing beau ti ful sole-marks ... in an ap -
pa ra tus re sem bling a small, very dirty aquar ium with a par -
tially bro ken glass pane” (Fig. 9)!

To his col leagues from the west D¿u³yñski was a gen er -
ous friend, se ri ous and so cially aware, whose to tal ded i ca -
tion was car ried with a light ness and a ready hu mour. He
could be pos i tive, even ag gres sive, in de bate but also sen si -
tive and con sid er ate. How ever, he had no time for mere
show and os ten ta tion and was im pa tient with those who
were less than to tally de voted to their sci ence – the po seurs
and the ‘ap pa rat chiks’.

Con versely, wher ever he trav elled, D¿u³yñski val ued
and cul ti vated con tact with the peas ant and the work ing
man. Whilst in Ed in burgh in the 1960s, he found ac com mo -
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Fig. 8. “Be side ev ery great man ….. ! ! D¿u³yñski and his wife
Krystyna, in front of their home in Kraków (1996). (Photo by F.
Simpson)

Fig. 9. One of the “mini-aquar ium” tanks, in which D¿u³yñski
con ducted many of his ex per i ments to pro duce deformational
struc tures, now dis played in the Mu seum of the In sti tute of Geo -
log i cal Sci ences of the Jagiellonian Uni ver sity, Kraków. The tank
is ap prox i mately 65 cm long and 15 cm wide. (Photo by G.
Kelling)



da tion in Portobello, then a work ing class part of the city,
and each day he walked the 5 km to the Ge ol ogy De part -
ment. He would stop work ing only when he felt hun gry and
walked home again in the late eve ning, of ten stop ping on
the way at a rather run-down, but bois ter ous, pub for a drink 
and a chat with the work ers. He said it re minded him of
home! Again, while work ing at the U.S. Na tional Mu seum,
Wash ing ton, D.C., in the late 1960s (a time when civil un -
rest and vi o lent crime were rife in that city) Bob Neuman
and Dan Stan ley, his hosts, were hor ri fied to dis cover that
Stan had moved out of his Mu seum-ap proved ac com mo da -
tion to a tiny room in a dis trict, near the Capitol build ing,
that was one of the most crime-rid den ar eas of the city and
al most ex clu sively in hab ited by Af ri can-Amer i cans. When
taxed with the dan gers in which he was plac ing him self,
D¿u³yñski re torted that his black neigh bours knew he was a
Pole and thus was a mem ber of an op pressed mi nor ity and
too poor to be worth robbing. Besides, he enjoyed living
there!

D¿u³yñski cus tom arily ex uded an air of strength and
calm as sur ance that was dis turbed only on rare oc ca sions.
Dur ing the 1967 In ter na tional Sedimentological Con gress
held in Read ing and Ed in burgh (U.K.), he came to Walton
in a clearly dis tressed state and said “Ken, I am a lost per son 
– I have lost my pa pers. I am a Non-Per son, I have no iden -
tity and I des per ately need your help”. At first, Walton
thought he was jok ing but then real ised that D¿u³yñski was
se ri ously con cerned. Al though the sit u a tion was quickly re -
solved, this in ci dent was a pow er ful re minder of the toll of
cu mu la tive stress ex acted by liv ing for de cades un der
conditions of restriction and oppression.

To sci en tists from the West, de spite their very dif fer ent
ap pear ance, per son al i ties and man ner isms both Pro fes sors
Ksi¹¿kiewicz and D¿u³yñski seemed to em body that com bi -
na tion of per sonal qual i ties that is of ten por trayed as typ i -
cally Pol ish, namely in ven tive ness and flair, the de ter mi na -
tion to suc ceed in dif fi cult cir cum stances, a self-dep re ca tory 
view of their achieve ments and, above all, the abil ity to find
hu mour in ad ver sity. D¿u³yñski’s brief, hand-writ ten note
to Simpson, on a re print of one of his later obit u ar ies of Ma-
rian Ksi¹¿kiewicz (Fig. 10), speaks vol umes about the wri-
ter. It dem on strates that even at the height of his suc cess in
re search and in ter na tional fame, in spite of all he had achie-
ved, Miœ still saw him self as one of the se nior stu dents of
the man, who had been his men tor and friend for so many
years. This fact in it self in di cates an un com mon de gree of
hu mil ity and humanity in one of sedimentology’s most
influential figures.

CON CLU SIONS

To sum ma rise, the great ad vances in Carpathian ge ol -
ogy and turbidite sedimentology made by Mar ian Ksi¹¿kie-
wicz, Stanis³aw D¿u³yñski and their col leagues, achieved
un der ad verse con di tions, con trib uted very sig nif i cantly to
the rapid growth of ba sin anal y sis tech niques and of turbi-
dite sedimentology. For this rea son alone they fully merit

the rec og ni tion and ap pro ba tion of the geoscientific world.
More over, the em pha sis placed by Pro fes sor Ksi¹¿kiewicz
on the dis sem i na tion of re search ideas and re sults through
per sonal in ter ac tion and high-qual ity pub li ca tions, while
ap par ently a sim ple strat egy, was, in its time, both in no va -
tive and cost-ef fec tive. In deed, it con tin ues to be highly rel -
e vant and widely ap pli ca ble even in our era of ad vanced
com mu ni ca tion tech nol o gies and so phis ti cated in for ma tion
man age ment tech niques.

On a more per sonal note, those of us who were priv i -
leged to know these great ge ol o gists con tinue to cher ish not
only their sci en tific skills and schol arly ded i ca tion but also
the gen er ous hu man ity that guided their lives and il lu mi -
nated ours.

Ac knowl edge ments

We are grate ful to the mem bers of the Hon or ary Com mit tee
who or gan ised the In Memoriam Meet ing for Mar ian Ksi¹¿kie-
wicz and Stanis³aw D¿u³yñski held in the Jagiellonian Uni ver sity
in Oc to ber, 2006 for af ford ing us the op por tu nity to re cord our
thoughts and ex pe ri ences of these two re mark able sci en tists. In
par tic u lar, we are in debted to Andrzej Œl¹czka for his con stant en -
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Fig. 10. The fron tis piece of a re print of his obit u ary of Pro fes sor
Ksi¹¿kiewicz, sent by D¿u³yñski to Frank Simpson, with its in -
scrip tion: “Frankowi. Wspomnienie o naszym Wspólnym Nauczy- 
cielu. Miœ”. (“To Frank. A rem i nis cence about the teacher we
shared. Miœ”)



cour age ment and pa tience in this endeavour. We also grate fully
ac knowl edge the in sights and rec ol lec tions pro vided by Mike An -
ke tell, Dan iel Stan ley and Alec Kenyon-Smith, only a few of
which we have been able to in cor po rate in this as sess ment.
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