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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 10
rarely found marks of life in cold waters in front of Pleistocene ice-sheet. Four ichnospecies have been
described and inlerpreled as Lraces of walking (stepping) of arthropods on the botlom of an ice-dammed
basin during the South-Polish Glaciation. As the knowledge on trace fossils advances they may become useful
for biostratigraphic, palacoecologic and glacial limnologic investigalions or even for tectonic (glaciotecto-
nic) interpretations.

Contrary to the lacustrine deposits which comprise remnants of different animals
(S. Skompski, 1977, 1986, 19874,b;K. Szeroczyfiska, 1986 and many others)l, 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 Lebork (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

I Thereare already tens of studies avilable. Many of them have been listed in the Catalogue of Quaternary
Fossils (1. Brodniewicz, S, Skompski, 1977), in the Adas of Quaternary Fossils {S. Skompski, A. Makowska,
1989; T, Sywula, E. Pietrzeniuk, 1989) and in other comprehcnsive or through treatises on different groups
ol invertebrales. '
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Fig. 1. Geomorphological siluation of the borehole Urad 5

1 — borehole; 2 — terrace edge; 3 — altitude of a terrace (in meters above sea level); II — sandr lerrace
(50 m a.s.1.) — North-Polish Glaciation, Poznan Phase; 111, IV — Urstrom valley lerrace, Pommeranian
Phase: IIl — 45 m as.l; IVa— 40 m as.l; IVb — 375 m as.l; V — overfloed river terrace (30 m as.l),
Older Dryas Phase; 1z — [lood-plain, Holocene

Sytuacja geomorfologiczna otworu wiertniczego Urad 5

1 — otwdr wiertniczy, 2 — krawed{ tarasu; 3 — wysokos$¢ tarasu w m n.p.m.; II — taras sandrowy (50 m
n.p.m.) — zlodowacenie pétnocnopelskie, faza poznariska; I11, [V —taras pradolinny, faza pomorska: [11—
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 palacontologists
since long time. The problem has a broad genetic and siratigraphic 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. Ksigzkiewicz, 1970; S. Orlowski et al., 1970; A. Radwariski, P.
Roniewicz, 1973; A. Radwafiski, 1977, P. Roniewicz, G. Piefkowski, 1977 and
others).

As the species of an animal which is responsible for the mark recorded in the
deposit is extremely dilficult to define, an attempt has been made 1o classify the trace
fossils entirely according to the shape of a structure or to the kind of animal’s activity
(moving, feeding eic.). Thereforein the ice-dammed lake deposits the traces have
been classifield with refercnce 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 of different age. The oldest
arc Lauenburg clays near Hamburg (D. Dahm, W. Otto, 1953) and ice-dammed lake
deposits from the vicinities of Miillrose (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 are Lgbork clays. Finally after changing the stratigraphic position
in the course of research, Lebork clays have been assigned to the decline phase of
North-Polish Glac:auon due to the results of geological mapping in the area of
Lebork section” (W. Morawski, 1986).

Recently in the ice-dammed lake deposits the trace fossils of invertebrates have
been recorded a1 the Urad village (near Slubice, Western Poland) in the course of
geological mapping for the Rybocice map section (S. Skompski, 1987¢). The deposits
described are connected with ice-dammed lake of Eastern Germany (vicinities of .
Millrose, Fig, 1) as far as locality and age are considered. The deposits of both
focalities (Millrose and Urad) are of similar geological situation hence correlable.

In Germany these traces are described as resulted from arthropeds, siepping 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 calcarcous clays (M. Hannemann,
1965). According to the results of stratigraphic research in this arca the deposits
belong to Elstera Glaciation (M. Hannemann, H. Radtke, 1961; M. Hannemann,
1964) thus they are equivalent to ice-dammed lake deposits assigned (o South-Polish
Glaciation in Western Poland (S. Skompski, 1981, 1982).

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

2 Comprehensive papers on the lilerature concerning the subject have been published by O. Abel {1935),
R. Richter (1941), A. Seilacher (1954, 1985), W. Hintzschel (1975), B.C. Ratcliffe, J.A, Fagersirom (1980),
T.M. Bown (1982), D. W. Boyd (1975)
According 1o the subdivision of the lerritory of Poland inlo sections for the purposes-of geotogical
mapping in the scate of 1:50 000
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In Western Poland trace fossils were found within the area of Rybocice section
(borchole Urad 5) at the depth of 124.2; 139.2 and 142.0 m (Fig. 2 and Tab. 1). They
are preserved on the surfaces of mud laminae of microscopic thickness (0,01-0,1 mm)
which are present among thicker layers of clay and denote their divisional planes.

Table 1
Resulls of TL datings (J. Butrym, 1984}

Deplh Age Laboratory
inm in thousand of years number
432 21632 Lub.470
62.1 300x45 Lub.471
81.7 42063 Lub.472
122.6 681102 Lub.473

152,7 750+112 Lub.474

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

Fig. 2. Geological profiles of Miillrose XV/61 (1) and Urad 5 (II) boreholes

1 — marine marls; 2 — clays; 3 — silts; 4 — brown coals; 5 — tills; 6 — {ine-grained sand; 7 — medium-
-grained sand; 8 — coarse-grained sand; 9 — fine gravel; 10 — pebbles; 11 — molluscs; 12 — foraminifers;
13 — sampling sites for the thermolumineseence (TL) datings (see — Tab. 1); 14 — microfaults (slicken-
sides); 15 —sites of arthropods traces; num ber in cireles:Createceous (Upper Turonian): 1 —
marls; Olipocene (Rupelian): 2 — marine clays with mollusks and foraminifers; South-Polish Glaciation
(P): 3 — silts and clays with brown coals — floes, 4 — Lill of lower stadial, 5 — fine- and medium-grained
sands, 6 — varved silt with mica, 7 — varved clays, 8 — varved clays, sills and fine sands, 9 — clayey till of
upper stadial, 10 — varved clays, deformed in places; Middle-Polish Glaeiation?: 11 —till, 12 — fine sands,
brown coal and carbonaceous sitts — Miocene floes; Middle-Polish Glaciation, Odra Stadial (§1): 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 silts and fine sands; North-Polish Glacialion (B): 19 —
fluvioglacial medium and coarse grained sands in places with admixture of gravels, transgressive phase, 20
— fiuvial vari-grained sands, decline phase

Profile gealogiczne olworéw wiertniczych Miillrose XV/61 (1) i Urad 5 (I1) 1 - margle morskie; 2 — ity; 3
— mulkj; 4 — wegle brunatne; S — gliny zwalowe; § — piaski drobnoziarniste; 7 — piaski érednioziarniste;
8 — piaski gruboziarniste; 9 — #wirki; 10 — glaziki; 11 — migczaki; 12 — otwornice; 13— migjsca pobrania
probek do badaft wieku metoda lermoluminescencyjng (TL) — tab. 1; 14 — mikrouskoki (zlustrowania);
15 — miejsca wystapichi §lad6éw stawonogéw; cyfry w k61 kach:kreda (gémy turon): 1 — margle;
oligocen (rupel): 2 — ity morskie z faung migczakéw i olwornic; 2lodowacenie potudniowopolskie (P): 3 —
mulki i ity z weglern brunatnym (porwak), 4 — glina zwalowa dolnego stadiate, S — piaski drobno- i
$rednioziarniste, 6 — pyly z mikq, zastoiskowe, 7 — ily zastoiskowe, 8 — ity, muiki i piaski drobnoziamisie,
zastoiskowe, 9 — glina zwalowa ilasta gérnego stadiatlu, 10 — ity zastoiskowe miejscami zaburzone;
zlodowacenie érodkowopolskie?: 11 — glina zwaltowa, 12 — piaski drobnoziarnisic, wegiel brunatny j mutki
wegliste, kra mioceriska; zlodowacenie $rodkowopolskie, stadiat odry (81): 13, 15— glina zwalowa, 14 —
piaski §rednio- i drobnoziarniste; stadial warty (52): 16 — ily t mutki zastoiskowe, 17 — piaski $rednio- i
drobnoziarniste, wednolodowcowe, 18 — mulki i piaski drobnoziamiste, zastoiskowe; ziodowacenie péinoc-
nopoiskie (B): 19— piaski Srednio- i gruboziarmiste, migjscami ze fwirkiem, wodnolodowcowe z transgresit,
20 — piaski réZnoziarnisie rzeczne, ze schylku zlodowacenia
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At Urad four ichnospecies? (morphologic ichnospecies) havc been distinguished
and described below. They all belong to genus frichnus ichnogen. nov, I is a new
discovered biogenic trace of walking (stepping) found in deposits.

Irichnus saltatorius ichnosp. nov,
(PL. 1, Fig. 4)

Holotype. MUZ PIG 1596.11.1 — a fragment of drlling core with traces of arthropod’s walking.
Retained in the Museum of the Geological Institute of Poland in Warsaw.

Locus typicus. Uradnear Stubice. Western Poland, borehole Urad 5, depth 1242 m.
Stratum typicum. RadzikéwFormation, South-Polish Glaciation (8. Skompski, 1981).

Description.On thesurface of a layer of ice-dammed lake silts there are
oval marks of about 2 mm diameter arranged in pairs. The marks arc sitvated 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 specics.
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.

Interpretation. Traces of an arthropod walking on the botiom of an
ice-dammed basin.

Irichnus substrictus ichnosp. nov.
(Fig. 3, PL. I, Fig. 5a)

Locus typicus, stratum typicum andthc interpretation - seethe above
ichnospecies — frichnus saltatorius.

Description.Singlenarrow iraces (comma-shaped) arranged in pairs, situ-
ated 4-5 mm each from other and 3-6 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 — [richnus streketus ichnosp. nov.

frichnus streketus ichnosp. nov.
(Fig. 3; PL. I, Fig. 5b)

Holeotype. MUZPIG 1596.11.2
Locus typicus andsiratum Llypicum —see/lrichnus saltatorius.

Description. Twin scratches transverse (0 the direction of movement,
Particular scratches are close each to other {I-1.5 mm) and the distance between
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Fig. 3. Biogenie traces on the bedding plare, borehole Urad 5 {see P1. I)
$Slady biogeniczne na powierzchni oddzielnodci rdzenia z otworu wieriniczego Urad 5 (por. tabl. I

1 — frichnus saltatorius, 2a — [. substricrus; 2b — [ strekerus, 3 — [ uradicus

pairs (the length of a pace) is 46 mm. They arc situated in Lhe linc of frichnus
substrictus marks.

Interpretation. The trace is caused by an arthropod walking on the
bottom of an ice-dammed basin. Disappearance of the traces of the 7. strekerus on the
spot of the meeling with traces described above as [ substricrus (Fig, 3) probably
means that the former fell a prey of the latter.

Irichnus uradicus ichnosp. nov.
(Fig. 3; PL 11, Fig. 6)

Holotype. MUZPIG1596.11.3.
Locus typicus and stratum lypicum — seelfrichnussaltatorius.

Description.Onthedivisional surface there arc two rows off cyelct marks.
The distance between particular eyelets is 6-10 mm within a row. Each cyclet has an
equivalent in a second row and make a pair with it; respective ¢yelets arc situated
further or closer each to other alternalcly.

The longer distance within one¢ pair is 89 mm, and the shorter onc is 6~7 mrm.
Each two pairs (4 eyelets) are arranged in a trapeziform pattern (Fig. 3). As regards
regularity the marks described are 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. Hannc-
manmn, 1965 — p. 111, Fig. 3). At Urad by some traces there are two V-shaped sclac
visible.
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Interpretation.The marks are probably caused by insects (Insecta) but
the number of limbs (4) is astonishing. . 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, palago-
climatic, and stratigraphic interpretations especially to determine a regular or
reversed position of layers (hieroglyphs).

Zaldad Karlografii Geologicznej
Paristwowego Instytutu Geologicznego
Warszawa, ul. Rakowiecka 4

Reeeived: 27.02.1991
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Sylwester SKOMPSKI

SLADY ZWIERZAT W OSADACH ZASTOISKOWYCH

Streszczenie

Rzadko spotykane w osadach zastoiskowych §lady dzialalnosci zwierzgt odkuylo ostatnio w ilach |
muikach zastoiskowych zlodowacenia potudniowopolskiege kolo Stubic nad Odra (otwér wiertniczy Urad
5).

Opisano 4 gatunki ichnologiczne (fig.3). Holotypy zabezpieczono w Muzeum Paristwowego Instytutu
Geclogicznego w Warszawie.

1. frichnus saltarorius ichnosp, nov, (tabl. I, fig. 1), Parzysle, owalne §lady okolo 2,5 mm $rednicy
wyslgpujg na powierzchni laminy mutkowej w odlegtosci 16-17 mm od siebie. Migdzy parami owalnych
§lad6w znajdujg sig dwie pary §laddw linijnych bardzo stabo zaznaczonych. Gatunek 1en pochodzi z Uradu
koto Stubic nad Cdra (focus rypicus) z [ormacji radzikowskiej (serarum ypicun — S, Skompski, 1981).
Gicboko$¢ wyslgpowania w olworze wiertniczym Urad 5 - 124,2 m. slady te interpreluje si¢ jako odciski
odnézy stawonopa chodzacego po dnie zasloiska

2. frichnus subsirictus ichnosp. nov. {1abl. 1, {ig. 2a). Waskie, przecinkowale parzyste §lady w odlegloéci
3—6 mm para 7a para. Gigboko$é wysiepowania — 1392 m. Locus typicus, strigtum lypicumt  oraz inlerpre-
lacja jak wyZej. :

A. Irichnus strekerus ichnosp. nov. (labl. I, fig. 2b). Stady chodzenia stawonoga w formie parzystych
kreseczek ustawicnych obok siebie poprzecznie do kierunku ruchu, w odlegloéci 1-1,5 mm, przy odstgpie
miedzy parami 46 mm. Glgboko§¢ wysi¢powania — 139,2 mm. Locus lypicus | striatus typicien jak wyzej

4. Jrichnus uradicus ichnosp. nov. (tabl. 11, fig. [). Dwa rzedy punkiowych §taddw oddalonych od sicbie
6-11 mm. U niektérych punkiéw widoczne dwie szczecinki ustawione w kszialcie litery V. Kazde dwie pary
punkiéw 1worzg formg zblizong do trapezu. Gigboko$¢ wystgpowania 142,0 m. Locus ippicus i sorarum
nypicum oraz inlerprelacja jak przy frichnus saltarorius.

Jak wynika z dolychczasowych badari w osadach zastoiskowych zachowaly sie Slady dziatalnosei wielu
gatunkdw zwierzal, przede wszysikim bezkrggowcow. $Iady zwierzal w osadach (nie 1ylko zastoiskowych)
moga by¢ w prryszlodei przydainc do réinych celdw geologiczrych i paleontologicanych, np. w biosiratygrafii
a lakze sluZy¢ przy interpretaeji tektonicznej (glacileklonicznej) warsiw.

PLATE1

Fig. 4. Irichnus saliaiorius ichnosp. nov. MUZ PIG 1596.11.1.

Borehole (otwdr) Urad 5,124,2 m

Fig. 5. frichnus subsericnus ichnosp. nov. (a) frichnus sirekerus ichnosp, nov. (b) MUZ P1G 1596.11.2.
Borehole (otwdr) Urad 5,139,2 m
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Fig. 5

Fig. 4

Sylwester SKOMPSKI— Tracein the deposits of ice-dammed lakes



PLATE 11

Fig. 6. frichnus uradicus ichnosp. nov. MUZ PIG 1596.11.3.
Borehole (otwdér) Urad 5, 142,0 m
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Fig. 6

Syheester SKOMPSKI — Trace fossilsinthedeposits of ice-dammediakes





