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Sylwester SKOMPSKI 

Trace fossils in the deposits of ice-dammed lakes 

Trace fossils recorded within ice-dammed lake deposits in western Poland (Urad near Stubice) belong to 
rarely found marks of life in cold wa[e~ in front of Pleistocene ice-sheet. Four ichnospecies have been 
described and interpreted as traces of walking (stepping) of arthropods on the bottom of an ice-dammed 
basin during the South-Polish Glaciation. As the knowledge on trace fossils advances theymaybecomeuseful 
for biostratigraphic, palaeoecologic and glaciallimnoiogic investigations or even for tectonic (glaciotecto
nic) interpretations. 

Contrary 10 the lacustrine deposits which comprise remnants of different animals 
(S. Skompski, 1977, 1986, 1987a,b;K. Szeroczynska, 1986 and many others/, ice
-dammed lake deposits consisting mainly of clays and silts (often of varve type) 
usually do not contain any fauna. However trace fossils of invertebrates, although 
rare, are known from this type of sediments.They have been described in Sowie 
Mountains (M. Schwarzbach, 1938, 1940) at ~bork (A. Ludwig, 1963) and recently 
in Mazowsze Region (T. Merta, 1980). They are also known from the remote lo 
calities e.g. Middle Pleistocene of England (P. L. Gibbard, A. J. Stuart, 1974). The 
above authors identified the discovered traces and refered them to some contempor
ary traces e.g. Asellus. Traces in ice-dammed deposits have been described not only in 

1 There are already tens of studies avilablc. Many of them have been listed in the Catalogueo/Quatemary 
Fossil~ (I. Brodniewicz, S. Skompski, 1977), in the Atlas of Quaternary Fossils (S. Skompski, A Makowska, 
1989; T, Sywula , E. Pietneniuk, 1989) and in other comprehensive or through treatises on different groups 
of invertebrates. . 
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Fig. 1. Geomorphological situation of the borehole Urad 5 
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1 - borehole; 2 - terrace edge; 3 - altitude of a terrace (in meters above sea level); II - sandr terrace 
(50 m a.s.l.) - North·Polish Glaciation, Poznan Phase; III, IV - Urstrom valley tcrrace, Pommeranian 
Phase: III - 45 m a.s.l.; IVa - 40 m as.l.; rVb - 37.5 m a.s.l.; V - overOood river terrace (30 m a.s.I.), 
Older Dryas Phase; tz - flood -plain, Holocene 

Sytuacja geomorfologiczna Qtworu wiertniczego Urad 5 

1 - otw6r wiertniczy; 2 - krawcydi tarasu; 3 - wysokost tarasu w m n.p.m.; II - taras sandrowy (50 m 
n.p.m.) - zlodowacenie p&nocnopolskie, faza poznanska; III, IV - taras pradolinny, [aza pomorska: 111 -
45 m n.p.m.; IVa -40 m n.p.m.; IVb - 37,5 m n.p.m.; V - taras nadzalewowy(30 m n.p.m.), faza starszego 
dryasu; tz - taras zalewowy, holocen 

Pleistocene basins but in Palaeozoic ones as well (Late Carboniferous or Early 
Permian in South Africa - N.M. Savage, 1971). 

The matter of trace fossils has been considered by geologists and palaeontologists 
since long time. The problem has a broad genetic and stratigraphie background. 
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Trace fossils have been recorded in deposits of different origin and age - from 
Carboniferous to Quaternary. 2 Nowadays this extensive sUbject is reflected in the 
Polish literature (M. Ksiqikiewicz, 1970; S. Orlowski et aI., 1970; A. Radwanski, P. 
Roniewicz, 1973; A. Radwanski, 1977; P. Roniewicz, G . Pienkowski, 1977 and 
others). 

As the species of an animal which is responsible for the mark recorded in the 
deposit is extremely difficult to define, an attempt has been made to classify the trace 
fossils entirely according to the shape of a structure or to the kind of animal's activity 
(moving, feeding etc.). Thereforein the ice-dammed lake deposits the traces have 
been classifield with reference to the shape of structures (T. Merta, 1980). The author 
has distinguished 9 morphospecies which differ each from other in size and ap
pearence. 

The trace fossils described below are found in deposits ofdifferent age. The oldest 
are Lauenburg clays near Hamburg (D. Dahm, W. Otto, 1953) and ice-dammed lake 
deposits from the vicinities of Mullrose (M. Hannemann, 1965) which are refered to 
Elstera Glaciation (equivalent to South-Polish Glaciation), the younger are derived 
from Mazowsze region (T. Merta, 1980) and assigned to Middle-Polish Glaciation 
while the youngest a rc L<;bork clays. Finally after changing the stratigraphic position 
in the course of research, L<;bork clays have been assigned to the decline phase of 
North-Polish Glaciation due to the results of geological mapping in the area of 
L<;bork section3 (W. Morawski, 1986). 

Recently in the ice-dammed lake deposits the trace fossils of invertebrates have 
been recorded at the Urad village (near Slubice, Western Poland) in the course of 
geological mapping for the Rybocice map section (S. Skompski, 1987c). The deposits 
described are connected with ice-dammed lake of Eastern Gcrmany (vicinities of 
Mullrose, Fig. 1) as far as locality and age are considered. The deposits of both 
localities (Mull rose and Urad) are of similar geological situation hence correlable. 

In Germany these traces are described as resulted from arthropods, stepping on 
the bottom of a Pleistocene ice-dammed basin. They are recorded in a borehole 
XV/61 (Fig. 1) at the depth of 165.5-180.5 m within silts intercalated with sands. In 
places the silts become fat, grey, laminated and calcareous clays (M. Hannemann, 
1965). According to the results of stratigraphic research in this area the deposits 
belong to Elstera Glaciation (M. Hannemann, H. Radtke, 1961; M. Hannemann, 
1964) thus they are equivalent to ice-dammed lake deposits assigned to South-Polish 
Glaciation in Western Poland (S. Skompski, 1981, 1982). 

In this paper M. Hannemann attached photographs of 8 different marks which 
probably belong to eight different species (?) of arthropods. 

2 Comprehensive pape~ on the literature concerning the subject have been published by O. Abel (1935), 
R. Richter (1941), A. Sci lacher (1954,1985), W. Hanl7"schel (1975), RC. Ratcliffe. l.A Fagerstrom (1980). 
T.M. Down (1982), D. W. Doyd (1975) 

3 According 10 the subdivision of the territory of Poland into sections for the purposcs---dlgeologica! 
mapping in the scale of 1 :50 000 
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In Western Poland trace fossils were found within the area of Rybocice section 
(borehole Urad 5) at the depth of 124.2; 139.2 and 142.0 m (Fig. 2 and Tab. 1). They 
arc preserved on the surfaces of mud laminae of. microscopic thickness (O,OI-D,1 mm) 
which are present among thicker layers of clay and denote their divisional planes. 

Depth 
inm 

43.2 
62.1 
81.7 
122.6 
152,.7 

Ta b I e 
Results orTLdalings (J. Bu'rym, 1984) 

Age Laboratory 
in thousand or years number 

216±32 Lub.470 
300±45 Lub.471 
420±63 Lub.472 

681±102 Lub.473 
750±112 Lub.474 

Moreover the comparison of trace fossils of Milllrose and Urad to the Mazovian 
ichnofossils revealed the occurence not only of arthropods but also other animals 
within Pleistocene ice-dammed lake deposits e.g. molluscs (T. Merta, 1980). 

Fig. 2. Geological proriles of Milllrose XV/61 (I) and Urad 5 (II) boreholes 

I - marine marls; 2 - clays; 3 - silts; 4 - brown coals; 5 - tills; 6 - fine-grained sand; 7 - medium
-grained sand; 8 - coarse-grained sand; 9 - fine gravel; 10 - pebbles; 11- molluscs; 12 - foraminifers; 
13 - sampling sites for the thermoluminescence (lL) datings (see - Tab. 1); 14 - microfaults (slicken
sides); 15 - sites of arthropods traces.; n u m b e r inc ire I e s : Createceous (V pper Turonian): 1 -
marls; Oligocene (Rupelian): 2 - marine clays with mollusks and foraminifers; South-Polish Glaciation 
(P): 3 - silts and clays with brown coals - floes, 4 - till of lower stadia l, 5 - fine- and medium-grained 
sands, 6 - varved silt with mica, 7 - varved clays, 8 - varved clays, silts and fine sands, 9 - clayey till of 
upper stadia I, 10-varved clays, deformed in places; Middle-Polish Glaciation?: II - till, 12 - fine sands, 
brown coal and carbonaceous silts - Miocene floes; Middle-Polish Glaciation, Odra Stadia l (SI): 13, 15-
till, 14 - fine and medium grained sands; Warta Stadial (S2): 16 -varved clays and silts, 17 - fluvioglacial 
medium and fine grained sands, 18 - varved sills and fine sands; North -Polish Glaciation (B): 19 -
fluvioglacial medium and coarse grained sands in places with admixture of gravels, transgressive phase, 20 
- fluvial vari-grained sands, decline phase 

Profile geologiczne otwor6wwicrtniczych MOllrose XV/61 (I) i Urad 5 (II) I - margie morskie; 2 __ ily; 3 
- mulki; 4 - wc;gle brunatne; 5 - gliny zwalowe; 6 - piaski drobnoziamiste; 7 ---.:. piaski trednioziarniste; 
8 - piaski gruboziarnistc; 9 - iwirki; 10 - glaziki; 11 - mic;czaki; 12-otwornice; 13- miejsca pobrania 
pr6bek do badan wieku metod~ termolumincscencyjn<l (TL) - tab. 1; 14 - mikrouskoki (zlustrowania); 
15 - micjsca wyst~picn tlad6w stawonog6w; c y fry w k 6 J k a c h : kreda (g6rny turon): 1- margie; 
oligocen (rope!): 2 - ily morskie z faun~ mit(czak6w i otwornic; z1odowaccnie poIudniowopolskie (P): 3-
mulki i ily z w«glem brunatnym (porwak). 4 - glina zwaJowa dolnego stadiaJu. 5 - piaski drobno- i 
trednioziamiste, 6 - pyly z miklt, zastoiskowe, 7 - ily zastoiskowe, 8 - ity. mulki i piaski drobnoziamiste, 
zastoiskowe, 9 - glina zwalowa ilasta g6rnego stadialu, 10 - ily zastoiskowe miejscami zaburzone; 
zl~owacenie trodkowopolskic?: 11 - glina zwalowa, 12 - piaski drobnoziarniste, wC;gici brunatny i mulki 
w~liste, kra miocetl:sk.a; zlodowacenie trodkowopolskie, stadial odry (SI): 13, 15.- glina zwalowa, 14-
piaski trednio- i drobnoziarniste; stadial warty (S2): 16 - ily i mulki zastoiskowe, 17 - piaski trednio- i 
drobnoziarniste, wodnolodowcowc, 18 - mulki i piaski drobnoziarniste, zastoiskowe; zloclowacenie p61noc
nopolskic (B): 19 - piaski trednio- i gruboz.iarniste, miejscami ze iwirkiem, wodnolodowcowe z transgresji, 
20 - piaski r6inoziarniste rzeczne, ze schylku zlodowacenia 
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At Urad four ichnospecies? (morphologic ichnospecies) have been distinguished 
and described below. They all belong to genus Irichnus ichnogen. nov. It is a new 
discovered biogenic trace of walking (stepping) found in deposits. 

lrichnus sailalorius ichnosp. nov. 
(PI. I, Fig. 4) 

H a lot y p e. MUZ PIG 1596.II.l - a fragment of drilling core with traces of arthropod's walking. 
Retained in the Museum of the Geological Institute of Poland in Warsaw. 
L 0 C U sty pic us . Urad near Slubicc. Western Poland , borehole Urad 5, depth 124.2 ffi. 

SIr a I u m t y pic u m. Radzili:6w Formation, Soulh-Polish G laciation (S. Skompski , 1981). 

Des c rip t ion. On the surface of a layer of ice-dammed lake silts there are 
oval marks of about 2 mm diameter arranged in pairs. The marks are situated 2.5 mm 
each from other and the distance between pairs ranges 16-17 mm. They resemble 
twin marks made by jumping sparrow that is reflected by the name of a species. 
Among distinct pairs of oval traces there are slightly visible intermediate pairs of 
linear marks illustrated in Fig. 3. Totally three pairs of limbs (?) are marked but only 
one pair (supposed to be expressed by oval marks) is distinct. 

I n t e r pre tat ion. Traces of an arthropod walking on the bottom of an 
ice-dammed basin. 

lrichnus substrictus ichnosp. nov. 
(Fig. 3, PI. I, Fig. Sa) 

L 0 c u sty pic Us. S t r a I u m l y pic u m and the i n I e r pr e I a I ion - see the above 
ichnospecies - Irichnus saltatorius. 

Des c rip t ion. Single narrow traces (comma-shaped) arranged in pairs, situ
ated 4-5 mm each from other and 3-{j mm between pairs (the length of a pace). In the 
upper part the traces described meet the marks of other type (Fig. 3) which probably 
reflect the activity of another genus - Irichnus streketus ichnosp. nov. 

Irichnus streketus ichnosp. nov. 
(Fig. 3; PI. I, Fig. 5b) 

Hoi 0 I Y P e. MUZ PIG 1596.11.2 
L 0 C U sty pic u sand s t rat u m t y pic u m - see lrichllus saltatorius. 

Des c rip t ion. Twin scratches transverse to the direction of movement. 
Particular scratches are close each to other (1-1.5 mm) and the distance between 
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Fig. 3. Biogenic trdCes on the bedding plane. borehole Urad 5 (sec PI. J) 

Slady biogeniczne na powierlchni oddzielnooci rdzenia z Olworu wiertniczcgo Urad 5 (por. lab!. I) 

1 -Idchnus SaIIO(orius; 2a -l substricnls; 2b -I. streketus; 3 - l uTadicus 

125 

pairs (the lenglh of a pace) is 4--6 mm. They arc situaled in Ihe line of Irichnus 
substrictus marks. 

I n t e r pre tat ion. The trace is caused by an arthropod walking on the 
bottom of an ice-dammed basin. Disappearance of the traces of the I. slreketus on the 
spot of the meeting with traces described above as J. substriclus (Fig. 3) probably 
means that the former fell a prey of the latter. 

Irichnus uradicus ichnosp. nov. 
(Fig. 3; PI. II, Fig. 6) 

HOi 0 I Y P e. MUZ PIG 1596.11.3. 
L 0 C U sty pic u sand s t r a I u m I y pic u m - see f,ichnus sol(atorius. 

Des c rip t ion. On the divisional surface there arc two rows off eyelet marks. 
The distance between particular eyelets is 6-10 mm within a row. Each eyelet has an 
equivalent in a second row and make a pair with it; \espective eyelets arc situated 
further or closer each to other alternately. 

The longer distance within one pair is 8-9 mm, and the shorter one is 6-7 mm. 
Each two pairs (4 eyelets) are arranged in a trapeziform pattern (Fig. 3). A5 regards 
regularity the marks described arc similar to trace fossils recorded in Lauenburg clays 
at Jeddeloh near Oldenburg (D. Dahm, W. Otto, 1953), in ice-dammed lake clays of 
Erlenbusch in Sowie Mountains (M. Schwarzbach, 1940) and at Miillrose (M. Hanne
mann, 1965 - p. 111, Fig. 3). At Urad by some traces there arc two V-shaped setae 
visible. 
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In t e r pre tat ion. The marks are probably caused by insects (Insecta) but 
the number of limbs (4) is astonishing. D. Dahm and W. Otto (1953) explained that 
the missing (the third) pair of limbs had to perform other functions as it happened 
with some aquatic insect species. 

CONCLUSIONS 

1. If each of hitherto described trace fossil from the ice-dammed lake deposits is 
classified as a species, it will become clear that the number of species which inhabited, 
Pleistocene ice-dammed basin exceeds at least more that ten. 

2. Focusing attention and through research of trace fossils in ice-dammed lake 
deposits may enrich the knowledge of a habitat in Pleistocene ice-dammed basins. 

3. Animals' traces which are found in deposits of diversified origin (not only 
ice-dammed ones) may be useful in Quaternary research for palaeoecologic, palaeo
climatic, and stratigraphic interpretations especially to determine a regular or 
reversed position of layers (hieroglyphs). 

ZakJad Karlografii Geologiczncj 
Pafistwowego Instytutu Geologicznego 
Warszawa, ul. Rakowiecka 4 

Received: 27.02.1991 
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Sylwester SKOMPSKI 

SLADY ZWIERZA,T W OSADACH ZASTOISKOWYCIi 

Streszczcnie 

Rzadko spolykane w osadach zastoiskowych ~Iady dzialalnooci zwie~1 odkryto ostatnio w ilach i 
mutkach zastoiskowych zlodowacenia poIudniowopolskiego kolo Stubic nad Odl11 (olw6rwierlniczy Urad 
5). 

Opisano 4 ga tunki ichnologiczne (fig.3). Hololypy zabezpieczono w Muzeum Paflstwowego Instytutu 
Gcologiczncgo w W?,rszawie. 

1. IricJmils solrororius ichnosp. nov. (lab!. I, fig. 1). Parzysle, owalne ~Iady okolo 2,5 mm §CedniC)' 
wyst~pujij na powierzchni Jaminy muUwwej w cd lcgto~i 16-17 mm cd siebie. Mi~dzy parami owa lnych 
~ lad6w znajdujij sit; dwie pary filad6w Iinijnych bardzo slabo zaznaczonych" Gatunek ten pochcdzi z Uradu 
kolo SJubic nad Odr'l (locus rypicus) z formacji radzikowskiej (srratum rypicum - S. Skompski, 1981). 
GI"bokofit wystctpowania w olworze wierlniczym Urad 5 - 124,2 m. Siady Ie interpretuje si~ jako odciski 
odn6iy stawonoga chodZ<jcego po dnie zaSloiska 

2. lrielll/US subsfrictus ichnosp. nov. (lab\. I, fig. 2a). W'Iskie, prl:ccinkowate parzyste fi lady w odleglOOci 
3-6 mm para 7.3 par<! . Gt"bokott WYS1ctpowania - 139,2 m. Locus l)'Picus, srriarum typicum oraz inlerpre· 
lacja jak wyiej. 

3. lric/II/us sfrekcfUS ichnosp. nov. (labJ. I, fi g. 2b). Siady chodzenia stawonoga w formie parzystych 
krcscczek ustawionych obok sicbie poprzecznie do kierunku ruchu, w odlegtofici 1- 1.5 mm, prq odst~pie 
rni<;dzy parami 4-6 mm. Gt~bokoU: wysl~powania - 139,2 mm. Locus rypicus i sfriarus rypicum jak wyiej 

4.lrielmus uradicLis ichnosp. nov. (tab!. II, fig. 1). Dwa rz~dy pun ktowych filad6w oddalonych od siebie 
6-11 mm. U niekt6rych punkt6w widoczne dwie szczecinki ustawionc w ksZlalcie Iitcry V. Kaide dwie pary 
punkl6w tWOf7..ij forme;: zbliion'l do lrapezu. Gtctboko~t wystt;powania 142,0 m. Locus fypicus i srralum 
rypicum oraz interpretacja jak przy lric/lflus salrororius. 

Jak wynika z dOlychczasowych badar'i w osadach zasloiskowych zachowaly sit; fi lady dziala lnosci wielu 
galunk6w zwicfZ<jt, pacde wszystkim bezkr«gowc6w. Siady zwiefZ<jt w osadach (nic tylko zastoiskowych) 
mog'l bytw przyszlofici przydatne do r6i.nych cel6w geologicznych i paleonlologicznych , np. w biostra lygrafii 
a laki.e slutyt przy inlerprelacji Icklonicznej (glacitcktoniczncj) warslw. 

PLATE 1 

Fig. 4.lric/mlls saltatorius ichnosp. nov. MUZ PIG 1596.11.1. 

Borehole (otw6r) Urad 5, 124,2 m 

Fig. 5.lric/lflus subsrriclUS ichnosp. nov. (a) lriellllus strckctus ichnosp. nov. (b) MUZ PIG 1596.1l.2. 

Borehole (olw6r) Urad5,139,2 m 
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SylwesterSKOMPSKI-Tracein tbedepo<itsolice-<lammcdlakea 



PLATE II 

Fig. 6.lricJmus uradicus ichnosp. nov. MUZ PIG 1596.11.3. 

Borehole (olw6r) Urad 5, 142,0 m 
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Fig. 6 

SyJWl:sterS KOM PSKJ - Trace fossils in Ihcdcposilsofice-dammcd lakes 




