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Table. Phanerozoic records of trace fossils (or modern traces) that were reworked by Chondrites and Phycosiphon.  
 
Reworked by Chondrites 

Age 
Formation or 
section/Locality 

Lithology/Depositional 
setting 

Reworked trace 
fossil 

Burrow diameter 
of reworked 
materials (mm) 

Reference Note 

Modern 
various regions such 
as outer Bengal Fan 
area 

various modern 
sediments/deep-sea (water 
depth greater than 500-1000 
m) 

Planolites 2-15 Wetzel 1991 
 

Quaternary 
Krishna-Godavari 
basin/Bay of Bengal 

cold-seep 
carbonate/continental slope 

pellet-filled bran-
ched burrows 

4-17 
Mazumdar et 
al. 2011  

Pliocene- 
Pleistocene 

British Geological 
Survey Borehole 
88/7 /Hebrides Slope 

muds and sandy muds with 
rare dropstones/anomalous, 
difficult to interpret 

Planolites 11.43 Leslie 1993 
diameter not described, but measured using 
fig. 9 

Pliocene 
Shiramazu 
Formation/Japan 

alternations of tuffaceous 
sandstones and 
siltstones/continental slope 

Phymatoderma 8.30-30.95 Izumi in press
 

middle 
Miocene 

Pebas 
Formation/Peru 

mud, sand, lignite, and shell 
bed/tidally-influenced, 
brackish water 

Planolites less than 2 
Gingras et al. 
2002  

early Miocene 
Chenque 
Formation/Argentina 

sandy, muddy, and 
tuffaceous/tidal bars, subtidal 
bars, shoreface 

Helicodromites 
mobilis  

2.6-3.2 (smaller) 
5.4-9.8 (larger) 

Carmona et 
al. 2008 

 

Gyrolithes  45-65 

Teichichnus 
zigzag  

10-12 
 

Thalassinoides 17-76 

middle 
Eocene 

Ainsa Basin/Spain 
thin-bedded siliciclastic 
turbidites/deep-sea 

Planolites 3-7 
Heard et al. 
2008  

Thalassinoides 5-20 



middle 
Eocene 

Scaglia Toscana 
Formation/Italy 

fine-grained siliciclastic, 
carbonate, and bioclastic 
turbidites/deep-sea 

Palaeophycus 10-20 
Monaco et al. 
2012  

Paleocene- 
Eocene 

Itzurun 
Formation/Spain 

alternations of limestones, 
marly limestones and marls, 
with intercalations of 
turbidite/between middle and 
lower bathyal environments, 
at about 1000 m water depth 

Planolites 4-5 
Rodríguez-
Tovar et al. 
2011b 

 

Zoophycos 3-4 marginal tunnel diameter 

late Paleocene 
Zumaya 
section/Spain 

alternating limestones, 
calcareous turbidites, and 
siliceous sandstones/deep-
marine at water depth of ca. 
1000 m 

Palaeophycus 
tubularis form A 

20 or larger than 
20 

Giannetti and 
McCann 
2010 

 

Palaeophycus 
tubularis form B 

less than 20 
 

Planolites 
montanus 

ca. 5 
 

Thalassinoides 
suevicus 

5-15 
 

Zoophycos 
brianteus 

50-350 
diameter of the whole structure, not diameter 
of marginal tube 

Zoophycos  isp. 
form A 

not described 
 

late Paleocene 
Scaglia Cinerea 
unit/Italy 

interbedded biomicrite and 
calcareous mudstone or 
marl/bathyal depth 

Thalassinoides-
Phycodes 
compound 
system 

3-10 Miller 2001 
 

Cretaceous/ 
Paleogene 

Jorquera 
Formation/Spain 

marls and marly 
limestones/middle bathyal  
at water depth 600-1000 m 

Thalassinoides 10-20 Rodríguez-
Tovar and 
Uchman 2006turbular burrow 10 

Cretaceous/ 
Paleogene 

Bidart 
section/France 
Sopelana 
section/Spain 

hemipelagites and 
turbidites/water depth ranging 
from 1000 to 1500 m 

Planolites 2.5-4 Rodríguez-
Tovar et al. 
2011a 

 Thalassinoides 
4-9 (smaller) 
15-30 (larger) 



late 
Maastrichtian 

Rørdal 
Member/Denmark 

cyclic chalk-marl 
succession/below storm wave 
base with water depth of 
probably several hundreds 
meters 

Thalassinoides 15-25 
Lauridsen et 
al. 2011  

late 
Maastrichtian 

Dania 
Quarry/Denmark 

chalk/shallow-water chalk 
probably 
Thalassinoides 

7.25 
Bromley and 
Ekdale 1984b

diameter not described, but measured using 
fig. 5 

late 
Maastrichtian 

Dania 
Quarry/Denmark 

chalk/shelf-sea Thalassinoides - 
Ekdale and 
Bromley 
1991 

diameter not described, and difficult to 
measure using a published figure 

late 
Campanian-
Maastrichtian 

Monte Antola 
Formation/Italy 

carbonate-siliciclastic 
flysch/deep-sea below the 
calcite compensation depth 
(CCD) 

Planolites 
beverleyensis 
morphotype B 

ca. 5 

Uchman 2007
 

?Radhostium isp. 3-10 
 

Campanian- 
early 
Maastrichtian 

Ropianka 
Formation/Poland 

thin-bedded marlstones 
interbedded with muddy to 
clayey shales and thin-bedded 
sandstones/trough-type deep-
sea basin 

Planolites 1.5-5 
Leszczyński 
2004  

Santonian- 
Maastrichtian 

Wyandot 
Formation/offshore 
Nova Scotia 

fine-grained calcareous 
mudstone/outer shelf to upper 
bathyal setting 

Thalassinoides 12-40 
Phillips and 
McIlroy 2010  

Cenomanian-
Maastrichtian 

Chalk unit/northen 
Europe 

chalk/not described Thalassinoides - 
Bromley and 
Ekdale 1984a 

diameter not described 

early 
Campanian 

Province de 
Liége/Belgium 

smectite/not described 
Gyrolithes 
davreuxi 

ca. 1 
Bromley and 
Frey 1974 

diameter of burrow walls 



late Turonian-
late Santonian 

Piesenkopf- 
Schichten/Austria 
and Germany 

thin-bedded turbiditic flysch 
composed of sandstone-
limestone;marlstone/deep-sea 

Planolites 
beverleyensis 

3-8 Uchman 1999
 

Turonian- 
Coniasian 

Opole region/Poland 
marlstone dominated/outer 
shelf (below storm wave 
base) 

Planolites 2-6 Kędzierski 
and Uchman 
2001 Thalassinoides 12-25 

Cenomanian-
Turonian 

Capas Blancas 
Formation/Spain 

marly limestones and marls 
with chert nodules and 
beds/moderately deep pelagic 
plateau 

Thalassinoides 6-11 
Rogríguez-
Tovar et al. 
2009 

 

Cenomanian-
Turonian 

Rybie 
section/Poland 

marl dominated/submarine 
high 

Planolites 2.5-4.5 
Uchman et al. 
2013a  

Cenomanian-
Turonian 

Bonarelli 
Level/Poland 

cherty limestones intercalated 
with black shales, gray marly 
shales and non-calcareous 
shales/pelagic and 
hemipelagic, beyond tha 
range of gravitational flows 

Thalassinoides 7-18 
Uchman et al. 
2013b  

middle 
Cenomanian 

The Chalk Marl/UK 
limestones, separated by 
marly shalk/not described 

Thalassinoides - Gale 1989 diameter not described 

Late 
Cretaceous 

Resspass/ 
Switzerland 

calcareous turbidite/deep-sea 
? (= it cannot be 
observed today) 

? 
Uchman and 
Wetzel 1999  

Aptian- 
Albian 

Kotick Point 
Formation/Antarctic
a 

alternations of breccia, 
conglomerates, sandstones 
and mudstones/continental 
slope 

Cladichnus 
fischeri 

2-5 
Buatois and 
Mángano 
1992 

 

Hauterivian 
Bouvières 
section/France 

interbedded calcareous 
mudstone and 
marlstone/deep-marine 

Halimedides 0.5-2.5 
Gaillard and 
Olivero 2009  

Cretaceous 
Unterpurkersdorf at 
Wien 

not described/not described 
? (= 
Bandchondriten) 

6.09, 6.40 Fu 1991 
not described, but measured using plate 3, 
photos A-B 



Pliensbachian 
Calcari Grigi 
Formation/Italy 

massive to well-bedded 
limestones and 
marls/shallow-water 
carbpnate platform 

Ophiomorpha 
irregularie 

20-40 
Monaco and 
Garassino 
2001 

 

Sinemurian/ 
Pliensbachian 

Calcari Grigi 
Formation/Italy 

massive to well-bedded 
limestones and 
marls/shallow-water, oceanic 
carbonate platform 

Ophiomorpha 
nodosa 

30-50 
Monaco and 
Giannetti 
2002 

 

Sinemurian Bishopsworth/UK dark shale/not described Corophioides 7-8 
Simpson 
1957 

U-tunnel diameter 

?Sinemurian 

Blue Lias and 
Charmouth 
Mudstone 
Formations/UK 

interbedded mudstones and 
limestones with distinctive 
marker beds/?shallow shelf 
environment 

Planolites 15 
Gallois and 
Paul 2009 

age and depositional setting of the studied 
succession (highest part of the Blue Lias 
Formation to the lowest part of the Charmouth 
Mudstone Formation) are not describedBlue 
Lias Formation: Hettangian-Sinemurian 
Charmouth Mudstone Formation: Sinemurian- 
lower Pliensbachian 

Hettangian- 
Simenurian 

Blue Lias 
Formation/UK 

rhythmically bedded black 
shales and marls (sometimes 
limestones)/shallow shelf 
paleoenvironment 

Thalassinoides 10-40 
Moghadam 
and Paul 
2000 

 

Middle 
Triassic 

Bravaisberget and 
Botneheia Forma- 
tions/Svalbard 

dark organic-rich 
shale/deltaic to restricted 
shelf 

Thalassinoides 10-50 
Mørk and 
Bromley 
2008 

 

Early 
Pensilvanian-
Early Permian 

Oquirrh 
Formation/US 

not described/controversial 
(shallow vs. deep) 

Spirophycus 3-5 
Ekdale and 
Mason 1988 

diameter not described, but measured using 
fig. 2C and F 

Early 
Pensilvannian 

Morrow 
Sandstone/US 

very fine-grained silty 
sandstone and siltstone/distal 
lower-shoreface 

Alenicorites ca. 1.5 
Buatois et al. 
2002 

diameter not described, but measured using 
fig. 8C 

Late 
Ordovician 

Yeoman 
Formation/Canada 

carbonate-evaporite 
cycles/marine shelf 

Trypanites 
a few mm to a few 
cm Pak et al. 

2010 

depositional setting from Li et al. 2001 

Thalassinoides 
a few mm to a few 
cm  



Reworked by Phycosiphon 
  
  

Age 
Formation or 
section/Locality 

Lithology/Depositional setting 
Reworked trace 
fossil 

Burrow diameter 
of reworked 
materials (mm) 

Reference Note 

Modern off  NW Africa modern deposits/bathyal Planolites 11.25, 13.75 Wetzel 2010 
diameter not described, but measured using 
Text-fig. 4-2 

Pliocene 
Shiramazu 
Formation/Japan 

alternations of tuffaceous 
sandstones and 
siltstones/continental slope 

Phymatoderma 9.70-40.65 Izumi in press
 

early Miocene 
Chenque 
Formation/ 
Argentina 

sandy, muddy, and 
tuffaceous/tidal bars, subtidal 
bars, shoreface 

Thalassinoides 17-76 
Carmona et 
al. 2008  

late 
Maastrichtian 

Dania 
Quarry/Denmark 

chalk/shalf-sea 

Thalassinoides - 

Ekdale and 
Bromley 
1991 

diameter not described, and difficult to 
measure using a published figure/reworked by 
Anconichnus 

?Thalassinoides - 
diameter not described, and difficult to 
measure using a published figure/reworked by 
Anconichnus 

Zoophycos 8 
diameter of vertical shaft, but Anconichnus-
animal has meticulously avoided the shaft 

Maastrichtian 

López de 
Bertodano 
Formation/ 
Antarctica 

mudstones and sandstones, 
glauconite-rich sandstones and 
mudstomes, sandy 
siltstones/shallow-marine 

Euflabella 
multiplex 

8-15 
Olivero and 
Lopez 
Cabrera 2013 

final tube diameter 

late 
Campanian 

Snow Hill Island 
Formation/ 
Antarctica 

mudstones and sandstones with 
hummocky cross-stratification/ 
shallow -marine 

Euflabella 
multiplex 

8-15 
Olivero and 
Lopez 
Cabrera 2013 

final tube diameter 



Turonian- 
Coniacian 

Opole region/ 
Poland 

marlstone dominated/outer 
shelf (below storm wave base) 

Thalassinoides 12-25 
Kędzierski 
and Uchman 
2001 

 

late 
Cenomanian-
middle 
Turonian 

Stołowe 
Mountains/ 
Poland 

conglomerates, sandstones, 
siliceous mudstones with spon- 
giolite, glauconitic sandstone/ 
shelf bellow the wave-base 

Thalassinoides 7-35 
Rotnicka 
2005  

late Albian 
Viking (Bow 
Island) Formation/ 
Canada 

rippled very fine-grained 
sandstones, siltstone and shale, 
low-angle laminated fine-
grained sandstones/ 
storm-dominated delta front or 
lower shoreface 

Ophiomorpha - 

Raychaudhuri 
and 
Pemberton 
1992 

diameter not described/reworked by 
Anconichnus horizontalis or Helminthopsis 

Planolites 11.25 
diameter not described, but measured using 
fig. 6H/reworked by Anconichnus horizontalis 
or Helminthopsis 

Thalassinoides 14.04-24.17 
diameter not described, but measured using 
fig. 6F, 8A, and 8D/reworked by Anconichnus 
horizontalis or Helminthopsis 

Cretaceous 
Norwegian 
sector/North Sea 

highly argillaceous/outer shelf Teichicunus - 
Bromley 
1996 

diameter not described, and difficult to 
measure using a published figure 

highly argillaceous/outer shelf Thalassinoides - 
Bromley 
1996 

diameter not described, and difficult to 
measure using a published figure 

Jurassic 
Norwegian 
sector/North Sea 

not described/inner shelf Teichichnus - 
Bromley 
1996 

diameter not described, and difficult to 
measure using a published figure 

 
 



References 

Bromley, R.G. 1996. Trace Fossils: Biology, Taphonomy, and Applications. 361 pp. Chapman and Hall, 

London. 

Bromley, R.G. and Ekdale, A.A. 1984a. Chondrites: A trace fossil indicator of anoxia in sediments. Science 

224: 872–874. 

Bromley, R.G. and Ekdale, A.A. 1984b. Trace fossil preservation in flint in the European chalk. Journal of 

Paleontology 58: 298–311. 

Bromley, R.G. and Frey, R.W. 1974. Redescription of trace fossil Gyrolithes and taxonomic evaluation of 

Thalassinoides, Ophiomorpha and Spongeliomorpha. Bulletin of the Geological Society of Denmark 23: 

311–336. 

Buatois, L.A. and Mángano, M.G. 1992. La oxigenación como factor de control en la distribución de 

asociaciones de trazas fósiles, Formacion Kotick Point, Cretácico de Antártida. Ameghiniana 29: 69–84. 

Buatois, L.A., Mángano, M.G., Alissa, A., and Carr, T.R. 2002. Sequence stratigraphic and sedimentologic 

significance of biogenic structures from a late Paleozoic marginal- to open-marine reservoir, Morrow 

Sandstone, subsurface of southwest Kansas, USA. Sedimentary Geology 152: 99–132. 

Carmona, N.B., Buatois, L.A., Mángano, M.G., and Bromley, R.G. 2008. Ichnology of the Lower Miocene 

Chenque Formation, Patagonia, Argentina: animal–substrate interactions and the Modern Evolutionary 

Fauna. Ameghiniana 45: 93–122. 

Ekdale, A.A. and Bromley, R.G. 1991. Analysis of composite ichnofabrics: An example in Uppermost 

Cretaceous chalk of Denmark. Palaios 6: 232–249. 

Ekdale, A.A. and Mason, T.R. 1988. Characteristic trace-fossil associations in oxygen-poor sedimentary 

environments. Geology 16: 720–723. 

Fu, S. 1991. Funktion, Verhalten und Einteilung fucoider und lophocteniider Lebensspuren. Courier 

Forschung-Institut Senckenberg 135: 1–79. 

Gaillard, C. and Olivero, D. 2009. The ichnofossil Halimedides in Cretaceous pelagic deposits from the 

Alps: Environmental and ethological significance. Palaios 24: 257–270. 

Gale, A.S. 1989. Field meeting at Folkestone Warren, 29th November, 1987. Proceedings of the Geologists’ 

Association 100: 73–82. 

Gallois, R.W. and Paul, C.R.C. 2009. Lateral variations in the topmost part of the Blue Lias and basal 

Charmouth Mudstone formations (Lower Jurassic) on the Devon and Dorset coast. Geoscience in South-

West England 12: 125–133. 

Giannetti, A. and McCann, T. 2010. The Upper Paleocene of the Zumaya section (northern Spain): Review 

of the ichnological content and preliminary palaeoecological interpretation. Ichnos 17: 137–161. 

Gingras, M.K., Räsänen, M.E., Pemberton, S.G., and Romero, L.P. 2002. Ichnology and sedimentology 

reveal depositional characteristics of bay-margin parasequences in the Miocene Amazonian foreland 

basin. Journal of Sedimentary Research 72: 871–883. 



Heard, T.G., Pickering, K.T., and Robinson, S.A. 2008. Milankovitch forcing of bioturbation intensity in 

deep-marine thin-bedded siliciclastic turbidites. Earth and Planetary Science Letters 272: 130–138. 

Izumi, K. in press. Composite Phymatoderma from the Neogene deep-marine deposits in Japan: 

Implications for the Phanerozoic benthic interactions between subsurface burrows and the trace-makers 

of Chondrites and Phycosiphon. Acta Palaeontologica Polonica, 

http://dx.doi.org/10.4202/app.00060.2014 

Kędzierski, M. and Uchman, A. 2001. Ichnofabrics of the Upper Cretaceous marlstones in the Opole region, 

southern Poland. Acta Geologica Polonica 51: 81–91. 

Lauridsen, B.W., Surlyk. F., and Bromley, R.G. 2011. Trace fossils of a cyclic chalk–marl succession; the 

upper Maastrichtian Rørdal Member, Denmark. Cretaceous Research 32: 194–202. 

Leslie, A. 1993. Shallow Plio–Pleistocene contourites on the Hebrides Slope, northwest U.K. continental 

margin. Sedimentary Geology 82: 61–78. 

Leszczyński, S. 2004. Bioturbation structures of the Kropivnik Fucoid Marls (Campanian–lower 

Maastrichtian) of the Huwniki–Rybotycze area (Polish Carpathians). Geological Quaterly 48: 35–60. 

Li, M., Huang, Y., Obermajer, M., Jiang, C., Snowdon, L.R., and Fowler, M.G. 2001. Hydrogen isotopic 

compositions of individual alkanes as a new approach to petroleum correlation: case studies from the 

Western Canada Sedimentary Basin. Organic Geochemistry 32: 1387–1399. 

Mazumdar, A., Joshi, R.K., and Kocherla, M. 2011. Occurrence of faecal pellet-filled simple and composite 

burrows in cold seep carbonate: A glimpse of a complex benthic ecosystem. Marine Geology 289: 117–

121. 

Miller, W., III. 2001. Thalassinoides-Phycodes compound burrow systems in Paleocene deep-water 

limestone, Southern Alps of Italy. Palaeogeography, Palaeoclimatology, Palaeoecology 170: 149–156. 

Moghadam, H.V. and Paul, C.R.C. 2000. Trace fossils of the Jurassic, Blue Lias, Lyme Regis, southern 

England. Ichnos 7: 283–306. 

Monaco, P. and Garassino, A. 2001. Burrows and body fossil of decapods crustaceans in the Calcari Grigi, 

lower Jurassic, Trento platform (Italy). Geobios 34: 291–301. 

Monaco, P. and Giannetti, P. 2002. Three-dimensional burrow systems and taphofacies in shallowing-

upward parasequences, Lower Jurassic carbonate platform (Calcari Grigi, Southern Alps, Italy). Facies 

47: 57–82. 

Monaco, P., Trecci, T., and Uchman, A. 2012. Taphonomy and ichnofabric of the trace fossil Avetoichunus 

luisae Uchman & Rattazzi, 2011 in Paleogene deep-sea fine-grained turbidites: examples from Italy, 

Poland and Spain. Bollettino della Società Paleontologica Italiana 51: 23–38. 

Mørk, A. and Bromley, R.G. 2008. Ichnology of a marine regressive systems tract: the Middle Triassic of 

Svalbard. Polar Research 27: 339–359. 

Olivero, E.B. and López Cabrera, M.I. 2013. Euflabella n. igen.: Complex horizontal spreite burrows in 

Upper Cretaceous–Paleogene shallow-marine sandstones of Antarctica and Tierra del Fuego. Journal of 

Paleontology 87: 413–426. 



Pak, R., Pemberton, S.G., and Stasiuk, L. 2010. Paleoenvironmental and taphonomic implications of trace 

fossils in Ordovician kukersites. Bulletin of Canadian Petroleum Geology 58: 141–158. 

Phillips, C. and McIlroy, D. 2010. Ichnofabrics and biologically mediated changes in clay mineral 

assemblages from a deep-water, fine-grained, calcareous sedimentary succession: an example from the 

Upper Cretaceous Wyandot Formation, offshore Nova Scotia. Bulletin of Canadian Petroleum Geology 

58: 203–218. 

Raychaudhuri, I. and Pemberton, S.G. 1992. Ichnologic and sedimentologic characteristics of open marine 

to storm dominated restricted marine settings within the Viking/Bow Island Formations, south-central 

Alberta. In: S.G. Pemberton (ed.), Applications of Ichnology to Petroleum Exploration. SEPM Core 

Workshop 17: 119–139. 

Rodríguez-Tovar, F.J. and Uchman, A. 2006. Ichnological analysis of the Cretaceous–Palaeogene boundary 

interval at the Caravaca section, SE Spain. Palaeogeography, Palaeoclimatology, Palaeoecology 242: 

313–325. 

Rodríguez-Tovar, F.J., Uchman, A., and Martín-Algarra, A. 2009. Oceanic Anoxic Event at the 

Cenomanian–Turonian boundary interval (OAE2): ichnological approach from the Betic Cordillera, 

southern Spain. Lethaia 42: 407–417.  

Rodríguez-Tovar, F.J., Uchman, A., Alegret, L. and Molina, E. 2011a. Impact of the Paleocene–Eocene 

Thermal Maximum on the macrobenthic community: Ichnological record from the Zumaria section, 

northern Spain. Marine Geology 282: 178–187. 

Rodríguez-Tovar, F.J., Uchman, A., Orue-Etxebarria, X., Apellaniz, E. and Baceta, J.I. 2011b. Ichnological 

analysis of the Bidart and Sopelana Cretaceous/Paleogene (K/Pg) boundary sections (Basque Basin, W 

Pyrenees): Refining eco-sedimentary environment. Sedimentary Geology 234: 42–55. 

Rotnicka, J. 2005. Ichnofabrics of the Upper Cretaceous fine-grained rocks from the Stołowe Mountains 

(Sudetes, SW Poland). Geological Quaterly 49: 15–30. 

Simpson, S. 1957. On the trace fossil Chondrites. Quarterly Journal of the Geological Society of London 

112: 475–499. 

Uchman, A. 1999. Ichnology of the Rhenodanubian Flysch (Lower Cretaceous-Eocene) in Austria and 

Germany. Beringeria 25: 67–173. 

Uchman, A. 2007. Deep-sea trace fossils from the mixed carbonate-siliciclastic flysch of the Monte Antola 

Formation (Late Campanian-Maastrichtian), North Apennines, Italy. Cretaceous Research 28: 980–

1004.  

Uchman, A. and Wetzel, A. 1999. An aberrant, helicoidal trace fossil Chondrites Sternberg. 

Palaeogeography, Palaeoclimatology, Palaeoecology 146: 165–169. 

Uchman, A., Rodríguez-Tovar, F.J., and Oszczypko, N. 2013a. Exceptionally favourable life conditions for 

macrobenthos during the Late Cenomanian OAE-2 event: Ichnological record from the Bonarelli Level 

in the Grajcarek Unit, Polish Carpathians. Cretaceous Research 46: 1–10. 



Uchman, A., Rodríguez-Tovar, F.J., Machaniec, E., and Kędzierski, M. 2013b. Ichnological characteristics 

of Late Cretaceous hemipelagic and pelagic sediments in a submarine high around the OAE-2 event: A 

case from the Rybie section, Polish Carpathians. Palaeogeography, Palaeoclimatology, Palaeoecology 

370: 222–231. 

Wetzel, A. 1991. Ecologic interpretation of deep-sea trace fossil communities. Palaeogeography, 

Palaeoclimatology, Palaeoecology 85: 47–69. 

Wetzel, A. 2010. Deep-sea ichnology: Observations in modern sediments to interpret fossil counterparts. 

Acta Geologica Polonica 60: 125–138. 

 


