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Preliminary report on a trace fossil assemblage from the Miocene
Higashibessho Formation of the Yatsuo Group, western Toyama Prefecture
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This report is a preliminary study on a trace fossil assemblage from the Lower to Middle Miocene Tochiage
Mudstone Member of the Higashibessho Formation (inner shelf to bathyal facies of the Yatsuo Group) cropping
out in the Yamadanakanose District, western Toyama Prefecture.

The assemblage is mainly consisted of the following fossil burrows: domichnia, fodinichnia and pascichnia such
as Chondrites, Cylindrvichnus, Diplocraterion, phycosiphoniform, Planolites, Scolicia, Taenidium, Teichichnus and
Thalassinoides. The burrows occur in dark homogeneous/mottled mudstone just below a locally bioturbated,
light-colored felsic tuff layer. Modes of occurrences of the trace fossils are characterized as follows: 1) co-occurrence
of mudstone- and tuffaceous deposits-filled burrows; 2) ichnofabric not exhibiting a frozen tiered-profile; 3) cross-
cutting relationships among tuff-filled burrows, and 4) backfilled and concentrically lined burrows composed of
alternate muddy and tuffaceous infillings.

These observations infer that a benthic community with infaunal surface deposit feeders which adopted the
reverse conveyor-belt feeding pattern, had not been suffered destructive influence of ash deposition during a certain
period of the “Tochiage Stage”.

Key words : Higashibessho Formation, Tochiage Mudstone Member, trace fossil assemblage, tuff-filled
fossil burrow, surface deposit feeder, reverse conveyor-belt feeding pattern
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Fig. 5 Ichnofabrics and fossil burrows of the Tochiage Mudstone Member (A-D, F and H-N, bedding plane views;
E and G, bedding parallel views). Broken lines (A and B) indicate a basal surface of the felsic tuff layer. (A) Modes
of occurrences of the burrows. Note co-occurrence of the burrows filled by muddy and tuffaceous materials below
the tuff layer. (B) Cross-cutting relationships among the burrows composed of different infilling materials (dark
mudstone, gray tuffaceous mudstone and whitish tuff) which show internal structures or structureless features.
Some examples of the heterogeneous deposit packages within a single burrow are also observed. (C) Mudstone-
filled, sinuous horizontal burrows (Planolites) formed just beneath the tuff layer. Faint tuffaceous menisci are
locally preserved within their infillings. (D) Horizontally undulating, meniscate backfilled burrow (Scolicia). The
meniscate structure is consisted of alternate muddy and tuffaceous deposits. Several tuffaceous menisci are
reburrowed by phycosiphoniform. The backfilled burrow and unidentified tuff-filled trace fossils (with structured
or structureless infillings) intersect each other. (E) Elliptical, meniscate backfilled trace fossil burrowed into an
interface between the mudstone and tuff beds. Tuffaceous menisci are much thicker than those of mudstone.
Horizontal, mudstone-filled burrow partly intersects the backfilled trace fossil. (F) Horizontal burrow composed
of a muddy and tuffaceous backfilled core lined by a thick muddy burrow wall. Just beneath the tuff layer.
(G) Tuff-filled Chondrites burrowed down from the tuff into the mudstone. (H) Chondrites. Dot-like and irregularly
branching thin burrows filled by structureless tuff. (I) Cylindrichnus exhibiting an obvious concentric internal
structure. (J) Diplocraterion. Two cylindrical vertical burrows connected by a spreite-filled horizontal burrow. The
spreite lamellae are oriented in opposite directions. (K) Phycosiphoniform. Dot-like, straight and tortuous dark cores
partly or completely surrounded by ireregular-shaped pale mantles. (L) Taenidium. A straight horizontal burrow
characterized by a rather thick, crescentic backfilled structure. Phycosiphoniform locally reburrows the structure.
(M) Teichichnus. Closely packed, spreite lamellae successive to a cylindrical burrow. (N) Thalassinoides. A Y-shaped
horizontal burrow with faint internal structures. Abbreviations: BCR, burrow core; BFH, burrow filled by
heterogeneous deposits; BMT, burrow mantle;, BWL, burrow wall;, CCR, cross-cutting relationship of burrows;
HMM, homogeneous/mottled mudstone; LFT, light-colored felsic tuff; MBS, meniscate backfilled structure; MFB,
mudstone-filled burrow; MSS, medium-grained sandstone; PUM, pumice grain; SPR, spreite; SSS, sandy siltstone;
TFB, tuff-filled burrow; TMB, tuffaceous mudstone-filled burrow; TMS, tuffaceous mudstone; YSB, Y-shaped
branching. All scale bars equal 1 cm.
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Fig. 6 Schematic reconstruction of a muddy-bottom infaunal
community under an ash layer at a certain period during
the “Tochiage Stage”. Both infaunal surface- and
subsurface deposit feeders had been still active after
ash deposition, so that their burrows, whose muddy/
ashy infillings were actively or passively formed,
intersected each other. The ash layer was mixed with
the underlying muddy substrate due to burrowing
and/or feeding activities of the deposit feeders. The
surface deposit feeders ingested nutrient materials
together with the mud and ash, and then excreted
them as feces into their burrows. Such the behavior
pattern (reverse conveyor-belt feeding) resulted in
backfilled or concentric internal structures composed
of the heterogeneous sediments within the burrows.
Abbreviations: ABB, abandoned burrow; BFB,
backfilled burrow; CCR, cross-cutting relationship;
CWB, concentric walled burrow; ESF, excretion of
sediments as feces; ISN, ingestion of sediments with
nutrient materials; SUB, subsurface deposit feeder;
SUR, surface deposit feeder.
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