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INTRODUCTION

In a recent monograph that described systematically the 
trace fossils of the Cambrian(?) to Early Ordovician trace fossils 
of the Bell Island and Wabana groups of Conception Bay, eastern 
Newfoundland (Fillion and Pickerill, 1990), we noted the re
markable similarity between these trace fossils and those previ
ously described from coeval strata in France, Spain and Portugal. 
At the ichnogeneric level, one of the notable differences between 
eastern Newfoundland and these latter countries was the appar
ent absence in eastern Newfoundland of Arthrophycus Hall, 
1852, Daedalus Rouault, 1850 and Volkichnium Pfeiffer, 1965. 
During the summer of 1989, subsequent to the research originally 
undertaken by R.K.P and D.F., two of us (R.K.P. and PJ.B.) 
discovered a single specimen of Arthrophycus within the se
quence. The purpose of this short note is, therefore, primarily to 
document this occurrence, but also to reiterate the “European” 
aspect of the ichnoassemblage as initially noted by Seilacher and 
Crimes (1969), Bergstrdm (1976) and Pickerill andFillion (1983, 
1984) and more recently by Fillion and Pickerill (1990).

LOCATION AND STRATIGRAPHY

Tbe Bell Island and Wabana groups are exposed on Bell 
Island, Little Bell Island and Kellys Island in Conception Bay, 
eastern Newfoundland (Fig. 1). These groups have been subdi
vided by Ranger etal. (1984) into eleven formations, as indicated 
in Figure 1. The sequence is essentially Early Ordovician (Tre- 
madoc-Arenig) in age though the basal portions could conceiva
bly be latest Cambrian (Fillion and Pickerill, 1990). More de
tailed discussions on the stratigraphy and age of the succession 
have been undertaken by BergstrOm (1976), Pickerill and Fillion

(1983), Pickerill et al. (1988), King et al. (1988) and Williams 
(1990).

The specimen described herein was collected from talus 
material of the Beach Formation of the Bell Island Group in a 
coastal section exposed between Dominion Pier and Scotia Pier 
on the southeastern shore of Bell Island (Fig. 1). The Beach 
Formation is essentially Tremadoc in age, though, as noted by 
Pickerill andFillion (1983), theTremadoc-Arenigboundary may 
possibly be located within its upper horizons. The essentially 
Tremadocian age is apparently supported by the discovery of a 
single graptolite specimen probably belonging to the Rhab- 
dinoporaflabelliformis group (S.H. Williams, personal commu
nication, 1989).

The Beach Formation, as indeed the entire sequence consti
tuting the Bell Island and Wabana groups, is essentially a silici- 
clastic sequence of interbedded sandstones, siltstones, shales and 
ironstones. As outlined by Ranger et al. (1984), Pickerill et al. 
(1988) and Fillion and Pickerill (1990), these strata were depos
ited in a storm-dominated shelf and deltaic environment.

SYSTEMATIC PALICHNOLOGY

Ichnogenus Arthrophycus Hall, 1852

Arthrophycus isp.
(Fig. 2)

Material

Single specimen from the Beach Formation approximately 
midway between Dominion Pier and Scotia Pier, southeastern 
shore of Bell Island, Conception Bay, eastern Newfoundland

♦Present address: Departement de Geologie, University d ’Ottawa,
Ottawa, Ontario KIN  6N5, Canada

ATLANTIC GEOLOGY 
27,73-77  (1991)

0843-5561/91A310073-5$1.75/0

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by University of New Brunswick: Centre for Digital Scholarship Journals

https://core.ac.uk/display/268157693?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


74 PICKERILL ET AL.

Little
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Kellys Island

SCOTIA FM. oolitic ironstone

POWERS STEPS FM. shale,siltstone, sandstone, oolitic ironstone

BELL ISLAND GROUP
DOMINION FM. oolitic ironstone

OCHRE COVE FM. shale, siltstone, sandstone, oolitic ironstone

REDMANS FM. massive orthoquartz ite  

*.V*;Vj BEACH FM. sandy siltstone,silty shale, sandstone, oo litic ironstone 

LITTLE BELL ISLAND FM. sandstone, siltstone, shale

KELLYS ISLAND FM. shale, siltstone, massive sandstone

___  Roads

--------- Faults

9
_j_ Dip and strike of bedding

Fig. 1. Location and simplified geological map (after Ranger et al., 1984) of Bell, Little Bell and Kellys islands. Conception Bay, eastern 
Newfoundland. Arthrophycus isp. location is denoted by arrow.
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Fig. 2. Arthrophycus isp. preserved on a sandstone sole from the Beach 
Formation, Bell Island Group, Bell Island, Conception Bay, eastern 
Newfoundland. Specimen GSC 98485.

(Fig. 1). The specimen is reposited at the Geological Survey of 
Canada, Ottawa, Ontario, GSC 98485.

Description

The specimen is preserved in convex relief on the sole of a 
35 to 45 mm-thick slab of parallel- and cross-laminated, fine
grained, micaceous sandstone and mudstone. It comprises an 
imperfectly preserved, straight, horizontal lower surface expres
sion of a presumed endichnial unbranched burrow, 70 mm in 
length, and where observable, at least 12 mm in width. The 
burrow is characterized by unomamented, transverse, 2.5 to 3 
mm-wide, gently convex ridges separated by 1 mm-wide, flat- 
bottomed grooves. Burrow margins cannot be discerned as both 
the ridges and grooves pass gradationally into the enclosing rock. 
Vertical relief is only in the order of a few millimetres. Associ
ated trace fossils on the same slab include Calycraterion

samsonowiczi Karaszewski, 1971, Rosselia Dahmer, 1937 and 
Skolithos Haldeman, 1840.

Remarks

The ichnogenus Arthrophycus was erected by Hall (1852) 
for simple or branched burrows “...marked by ridges or articula
tions...” (Hall, 1852, p. 4) from the Silurian MedinaFormation of 
western New York. Seilacher (1955) considered it to be a junior 
synonym of Phycodes Richter, 1850, but most subsequent au
thors have regarded the two as separate and distinctive ichnogen- 
era (e.g., Hantzschel, 1962,1975; Osgood, 1970; Pickerill etal., 
1984). Osgood (1970) has outlined the several differences be
tween the two ichnogenera which we also consider should both 
be retained.

With better and more completely preserved material than 
that described here, Arthrophycus is commonly branched to form 
bunches or bundles of burrows each of which, however, still 
retains the distinctive transverse articulations (e.g., Hall, 1852, 
pi. 2, fig. la; Lessertisseur, 1955, pi. VII, figs. 9,10; Seilacher, 
1969, pi. 1, p. 121; Baldwin, 1977, pi. 2a, p. 22; Turner and 
Benton, 1983, fig. 4A, p. 452; Pickerill et al., 1984, fig. 2a, p. 
252). Commonly with such examples the individual burrows also 
possess a narrow central furrow or depression which runs longi
tudinally along their length. Hall (1852, p. 5) referred to this latter 
feature as a “...longitudinal depressed line....” The presence of 
bundles and the central furrow is, however, unnecessary for 
ichnogeneric assignment to Arthrophycus. Indeed, several addi
tional authors (e.g., Ksi^zkiewicz, 1977, pi. 1, figs. 8,14; Legg, 
1985, pi. 4E, p. 160; Durand, 1985, pi. 4, figs. 3 ,4 ; Bjerstedt, 
1987, fig. 8.1, p. 876) have identified the ichnogenus based on 
single, commonly incomplete burrows that exhibit neither bunch
ing nor the central furrow. Such is the case here where even 
though the specimen is poorly preserved and incomplete, we are 
confident with respect to its ichnogeneric assignation. In view of 
the fact that only a single specimen has, to date, been discovered, 
we are reluctant to attempt an ichnospecific assignment.

Arthrophycus is generally regarded as the feeding burrow of 
an arthropod or sedentary polychaete annelid and ranges in age 
from Cambrian to Tertiary (Sarle, 1906; Hantzschel, 1975; 
Ksiazkiewicz, 1977). To date it has only been reported from 
marine sequences.

DISCUSSION

Fillion and Pickerill (1990) recorded 40 ichnogenera, repre
sented by 111 ichnospecies, and 5 vernacular ichnotaxa from the 
Bell Island and Wabana groups. The Beach Formation contained 
26 ichnogenera, 78 ichnospecies and 2 vernacular ichnotaxa and 
represented the most diverse formation (ichnologically) of the 
entire sequence. In part this high diversity resulted from the 
considerable range of lithologies constituting the formation, 
conducive to preservation of trace fossils by toponomic proc
esses, and the variety of marginal and shallow marine environ
ments represented within it (see Ranger, 1979; Ranger et al., 
1984; Pickerill et al., 1988; Fillion and Pickerill, 1990). The 
occurrence of Arthrophycus, as described herein, further in
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creases the ichnogeneric diversity of this formation.
The “European” aspect of the trace fossils within the Bell 

Island and Wabana groups was first noted by Seilacher and 
Crimes (1969) and later by BergstrOm (1976) and Pickerill and 
Fillion (1983,1984). These publications essentially emphasized 
the remarkable similarity of trilobite-produced ichnospecies of 
Cruzicma present in eastern Newfoundland and coeval strata in 
England and Wales (Crimes, 1970; 1975), northwest Spain 
(Baldwin, 1977), Brittany and Morocco (Blaise and Bouyx, 
1980) and Portugal (Romano, 1982). More recently Fillion and 
Pickerill (1990) extended this correlation to include coeval 
sequences in Brittany (Durand, 1985) and Argentina (Alonso and 
Marquillas, 1981; Alonso etal., 1982; Manca, 1986). Fillion and 
Pickerill (1990) also noted the remarkable similarity of addi
tional non-trilobite produced ichnogenera mutual to eastern 
Newfoundland and several of these successions. Unlike several 
of these sequences, however, Fillion and Pickerill (1990) drew 
attention to the fact that the ichnogenera Arthrophycus Hall, 
1852, Daedalus Rouault, 1850 and Volkichnium Pfeiffer, 1965 
were apparently absent from eastern Newfoundland. It must be 
noted, however, that Fillion and Pickerill (1990) did record the 
ichnogenus Heimdallia Bradshaw, 1981 from eastern New
foundland and pointed out that comparison of types may render 
it a junior synonym of Daedalus. The apparent absence of 
Daedalus in eastern Newfoundland may, therefore, be unreal. 
Additionally, Volkichnium is also a candidate for taxonomic re
assessment, particularly as this simple stellate trace was not 
vertically sectioned when originally erected by Pfeiffer (1965), 
and it could well prove to be a junior synonym of one of several 
previously defined stellate ichnogenera. Also, Volkichnium is 
only a rarely occurring ichnotaxon in only two of the aforemen
tioned sequences.

Thus, until now, the surprising but apparent omission from 
the eastern Newfoundland sequence was Arthrophycus. In the 
above mentioned coeval sequences, this ichnogenus occurs in 
Spain, Portugal, Brittany, Morocco and Argentina and typically 
in abundant and monospecific and gregarious populations pre
served in convex relief on sandstone soles. Indeed, preservation 
as isolated specimens such as that described here is not common
place, though, for example, Ksiazkiewicz (1977), Legg (1985), 
Durand (1985) and Bjerstedt (1987) have described similar 
examples. Such occurrences as isolated individuals are, how
ever, atypical and not clearly understood. However, the more 
important point to emphasize here is the actual occurrence of the 
ichnotaxon in eastern Newfoundland. This occurrence further 
corroborates the “European” aspect of the ichnofaunal assem
blage as noted above.

As also pointed out by Fillion and Pickerill (1990) similari
ties also exist with acritarchs, trilobites and graptolites (Dean and 
Martin, 1978), between eastern Newfoundland and northwestern 
France and the Anti-Atlas mountains of Morocco (Dean 1976). 
Ranger (1979) and Hiscott (1982) also pointed to the remarkable 
similarity of Cambrian-Ordovician lithofacies and inferred de- 
positional environments. All evidence confirms reconstructions 
that place the Avalon Zone of Newfoundland west of Spain 
during the Ordovician (Cocks and Fortey, 1982; Neuman, 1984; 
Dean, 1985).
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