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Trace fossil Schaubcylindrichnus from the Upper Jurassic Kiritani
Formation (Tetori Group), southern Toyama Prefecture
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Trace fossil Schaubcylindrichnus isp. is yielded from the Upper Jurassic Kiritani Formation (lower part of the

Tetori Group) distributed in southern Toyama Prefecture. Although the obtained specimens are fragmentary, their

modes of occurrences are comparable to “S. freyi’ or “S. formosus’. The subhorizontal tubes tend to be horizontal

elliptical configurations in vertical sections and show they suffered strong compaction. The trace fossil indicates

certain taxa of enteropneusts, holothurians and polychaetes or endobenthos similar ethology to them existed in the

Kiritani Basin.
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“S. freyi”

Fig. 1. Schematic drawings exhibiting the morphological
variability of the ichnogenus Schaubcylindrichnus.
“S. freyi” and “S. formosus” are junior synonyms of
S. coronus. Modified after Lowemark and Nara (2010).
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Fig. 2. Index map and sampling horizon. (A) Trace
fossil locality in the Kiritani area. Using the 1:25,000-
scale topographic map “Inotani”, published by the
Geological Survey of Japan. (B) Columnar section of
the Middle Oxfordian Kiritani Formation. Modified
after Hirasawa (2012).
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SYSTEMATIC ICHNOLOGY

Ichnogenus Schaubcylindrichnus Frey and Howard, 1981

Type ichnospecies: Schaubcylindrichnus coronus Frey and Howard, 1981

Diagnosis: Substantially cylindrical, isolated or clustered tubes with thick, twofold linings (Nara, 2006, p. 451).
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Schaubcylindrichnus isp.
Fig. 3

1981 Schaubcylindrichnus coronus n. ichnogen. et ichnosp. -Frey and Howard, p. 801-803, figs. 1, 3.
1995 Schaubcylindrichnus freyi n. ichnosp. -Miller, p. 142-145, figs. 3, 4, 5.
2006 Schaubcylindrichnus formosus n. ichnosp. -Lowemark and Hong, p. 270-274, figs. 4, 5, 6, 7, 11.
2010 Schaubcylindrichnus-like burrow -Hirasawa et al., p. 112, 114, fig. 12.

Material: 3 specimens (TOYA-Fo. 3126, 3127, 3128) housed in the Toyama Science Museum (acronym TOYA).

Locality and stratum: Kiritani Formation (lower part of the Tetori Group), Kiritani (36° 29" 47” N, 137" 11" 57"
E; a tributary of the Ohmata-gawa River near the Kai-inbashi Bridge), Yatsuo, southern Toyama Prefecture. Late
Jurassic (Middle Oxfordian, according to Sato and Westermann, 1991).

Preservation: Full relief (preserved in mottled sandy siltstone and muddy fine-grained sandstone).

Description: Isolated groups of loosely gathered, distinct lined tubes which do not branch, interconnect and
cross-cut each other (Fig. 3.B-E). Each tube group is composed of up to three congruent (Fig. 3.B, D). Individual
tubes are oriented subhorizontally or inclined to bedding plane at various angles (Fig. 3.B-E), but have a tendency
to be subhorizontal rather than subvertical (Fig. 3.D). The tubes are nearly straight or slightly curved (Fig. 3.C).
They are at least 10 cm in length and their diameters show almost constant within single groups (Fig. 3.B, D, E).
However, the inclined tubes often display somewhat tapering “terminations” (apparent ends of the tubes) when
they are vertically polished (Fig. 3.D). Tube configurations are circular when viewed normal to bedding (Fig. 3.B),
while they commonly exhibit horizontal elliptical morphologies in vertical cross-sections (Fig. 3D, E). In a few cases,
nearly circular tube sections are also observed in the vertical sections (Fig. 3.E).

Wall of the tube is made up of light-colored, sandy inner and dark-colored, muddy outer linings (Fig. 3.C, D,
F-H). The inner lining is consisted of poorly sorted but clast-supported coarse silt, very fine and fine sand-sized
grains (Fig. 3.G, H). Its texture is somewhat coarser, better sorted and much less muddy component than the outer
lining, infilling material and host sediment. In contrast, the outer lining displays matrix-supported texture due to
finer grains and richer in muddy material than the inner (Fig. 3H). Thicknesses of the inner and outer linings range
from 04 to 2.7 mm and 0.2 to 1.0 mm, respectively. The inner linings are generally thicker than the outer linings
(Fig. 3.D, E), however, in several specimens thicknesses of the outer linings approximately equal to or even exceed
the inner linings (Fig. 3.C, F). Inside surfaces of both linings tend to be smooth (Fig. 3.D-G). The infilling material
is almost similar lithology to the host sediment (sandy siltstone or muddy fine-grained sandstone). Internal
diameters of each tube range from 2.0 to 6.4 mm. Although the infillings are sometimes reburrowed by
phycosiphoniform, the sandy inner linings are not bioturbated (Fig. 3. C-E). The infilling and both linings are
structureless and do not contain microfossils (Fig. 3.C, F-H).

Associated trace fossils: phycosiphoniform, Planolites-like horizontal burrows, Skolithos-like vertical burrows,
Thalassinoides and nodulized unidentified traces.

Remarks: The modes of occurrences of the above-described trace fossils are comparable to “S. freyi” or “S.
Jormosus” in terms of the loosely gathered, nearly horizontal or subvertical tubes (Miller, 1995 Lowemark and Hong,
2006). The horizontally circular and vertically elliptical configurations of the tubes (Fig. 3.B, D) indicate that they
have been originally circular in cross-section and then strongly deformed during compaction of the host sediment.
The nearly circular tube co-occurred with the strongly elliptic tube (Fig. 3.E), is interpreted as a transverse section
of an inclined tube, or a horizontal tube formed after compaction of seafloor sediment. The megaphone-shaped
laminae developed within the linings of the ichnogenus (Nara, 2006), are not observed in the Kiritani specimens,
probably due to obscuration during diagenesis. Trace makers of Schaubcylindrichnus are considered to be
ptychoderid enteropneusts, synaptid holothurians, maldanid and arenicolid polychaetes (Nara, 2006). The described
specimens indicate such endobenthos or infauna similar ethology to those taxa existed in the Middle Oxfordian

Kiritani Basin.
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Fig.3. Schaubcylindrichnus isp. from the Kiritani Formation. Scale bars indicate 1 cm (A-F) and 1 mm (G, H). (A)
Mode of occurrence of the trace fossils. (B) Transverse sections of tubes showing light-colored, circular ring-like
inner linings. Bedding plane view. (C) Very slightly curved tube subparallel to bedding (TOYA-Fo. 3126). Note
twofold wall linings and reburrowed infilling. Oblique view of a bedding plane. (D) Two transverse sections of
subhorizontal tubes displaying horizontal elliptic configurations, and a vertical section of a steeply inclined tube
(upper left). Distinct outer lining is recognized in the right elliptical tube. Infilling of the inclined tube is reburrowed
by phycosiphoniform. Vertical polished specimen shown in (B). (E) Elliptical and nearly circular cross-sections of
tubes (TOYA-Fo. 3127). Vertical polished specimen. (F) Thin-sectioned tube (TOYA-Fo. 3128) exhibiting distinct
muddy outer and sandy inner linings in a floatstone from the sampling horizon. The outer lining is much thicker
than the inner in upper part of the photograph. (G) Thin section photograph of TOYA-Fo. 3128. The sandy inner
lining is extremely low mud content and relatively well-sorted than surrounding material. (H) Enlarged thin section
photograph of the left part of (G). The outer lining is rich in muddy material compared to the inner and infilling
materials. Abbreviations: CN, calcareous nodule; HS, host sediment; IF, infilling of the tube; ML, muddy outer
lining; PH, phycosiphoniform; PL, Planolites-like burrow; SC, Schaubcylindrichnus, SL, sandy inner lining; TH,
Thalassinoides.
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