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Facies Subfacies Lithology Primary structure Ichnofossil Ichnofacies Interpretation
Sporadically Siltstone and contain low-angle parallel ichnogenera are uniformly Distal Reworking of the substrate by
bioturbated lamination, small- scale distributed throughout i diminutive deposit-feeding and small
! clgystO_ne X 9 . _Cru2|ana_ grazing/foraging organisms, and is
interbedded clayey | \vith minor of hummocky cross- the facies. Helminthopsis, ichnofacies ical of open marine environments
siltstone and interlaminated stratification (HCS), wave Chondrites, Zoophycos, K?ng bemwpsmrm wavebase Distal
sandstone d ripples, and current ripple Planolites, Asterosoma, offshore.

sandstone. cross-lamination Helminthoidichnites,

moderately Palaeophycus, Rosséelia,

bioturbated fugichnia
Bioturbated Siltstone with small- scale hummocky | The dominant ichnogenera are Diverse Structures of deposit-feeding and
. interlaminated ) . . uniformly distributed throughout archetypal vertical burrows of opportunistic
interbedded sandstone, intensely Cross stratlflcat_lon ) the facies, subordinate elements Cruzigil suspension in layer sandstone
sandstone, sandy 0 moderately (HCS), oscillation ripple | occur sporadically. Rosselia, ichnofacies indicative of the recurring

Facies Association 1 (shoreface/offshore)

siltstone and
shale

bioturbated, discrete
sandstone beds with
10-100 cm thick,
sharp bounded,
locally fossiliferous

lamination or parallel
lamination, sharp and
erosive base.

Planolites, Palaeophycus heberti,
and Rhizocorallium irregular,
Thalassinoides suevicus, Taenidium,
Chondrites, Arenicolites. Subordinate
and elements are Diplocraterion
fugichni a in sandstone layer

with Skolithos
ichnofacies in
the sandstone

beds

juxtaposition of Cruziana and
Skolithos ichnofacies and is typical
of environment below fair-weather
wavebase. Upper offshore.

Sporadically Comprises a Low-angle and macro ichnogenera are uniformly Proximal Macro HCS indicate storm influence
bioturbated coarsening-upward | HCS with sharp and distributed throughout the | Cruziana ‘?V"e;?ﬁeerg‘;'sfn'l’;';”‘eﬂ‘;‘vggrJ:t"r
coarsening-upward | g ;ccession from erosive base. facies, Diplocraterion, ichnofacies | the substate. fairweather trace
isspe‘:;t:;;eza;'/i; _Si Itstone_ with Rhizacc?rallium Jenense, with_ f(t)rssélt S:Jeileo\;vtijl: r:biluz eodf rrlobush
sandy siltstone and | interlaminated Planolites, Palaeophycus, Skolithos zty‘;i cgl jf o Ox?ms’a'l o res'si%n
shale sandstone, Taenidium, Thalassinoides ichnofacies of the Cruziana ichnofacies)
moderately paradoxicus Asterosoma, in the clean with component of the Skolithos
?iotl_]lr_thated. locally Rosselia, fugichnia sandstone 'Sf:!’lgf?gﬁe':f;galf\f:rp;f:r':g .
ossiliferous
Amalgamated Coarsening-upward Trough cross-stratification and Trace fossils are rarely Skolithos Trace fossils are vertical to
laminated and facies from well low-angle planar cross-bedded abundant, and assemblage ichnofacies subvertical, and represent the

cross-bedded
sandstone

sorted sandstone
without shale, un- to
lowly bioturbated.

sets and Plane parallel-laminated
sandstones with sets of wave
-ripple capping towards the top
of the layer.

diversity is low.
Diplocraterion, Arenicolites,
Rhizocorallium jenense,
Palaeophycus and fugichnia.

domiciles of deeply burrowing

suspension-feeding organisms with
withstand the continually migrating
bed-forms with structures typical of
upper shoreface/foreshore deposits.

Mudstones and
fissile shales

Medium beds of un-
to lowly bioturbated
sandstone. with

Bioturbation is highly variable,
ranging from homogenous
mudstone to well-laminated

Trace fossils are rarely abundant,
and assemblage diversity and

Impoverished
elements Cruziana
ichnofacies in the

Low- diversity and abundant trace
fossil assemblage is dominated by
trophic generalists, consistent with

rip-up clasts

synaeresis cracks

interbedded with iati in silt shale. Upper and lower bed z;?bhu_ndant I?,!OW' .Dlplocraterlan, mudstone layer deposition in a setting subject to
sandstone variations in _S' surfaces are sharp with Planar lzocz_)ra 1um fenense, with Skolithos periodic salinity and oxygenation
content, fossil to wavy lamination. locally Planolites, Palaeophycus, ichnofacies inthe | stresses. Lagoon.
content, and color Synaeresis cracks Chondrites , Taenidium, sandstone beds
Phycodes
Interbedded Medium to thick Sets of laminated Suite displays robust Proximal Amalgamated laminated sandstone
tabular sandstone | beds of un- to sandstones, planar to low burrows passively filled with | Cruziana bedsets interbedded with bioturbated
: lowly bioturbated angle cross bedding and ; ; ; sandstone beds indicate breaking
and un- to little sandetone. Scattered. | troush ratificati laminated muddy sandstone | ichnofacies waves and the apparent paradox
i . ' rough cross-stratification, i —di i of clean sandy substrates with
N T blozjrbated burrows, and associated with sets of wave V\gth (;ow Sg;lerSI;y and structures of ):Jeposit feeders—strong
g = |san stone. interbedded tabular -ripple capping towards abundant. Planolites, indicator of deltaic conditions.
£ g intervals of sandstone | the top of the layer and Thglassmon'fes suevicus, Proximal/distal Delta front.
S = with sharp-bounded soft-sediment deformation | Rhizocorallium irregular,
2 E and rhythmic bedding | structures. Rosselia, Asterosoma.
2 3] style.
=
§ & | Sparsely siltstone and clayey Sandstone beds with Low- diversity and abundant | Distal Dominance O(fj deposil-fe;ding "
o = . © H illati i - f . . structures, and impoverishment o
< S bioturbated sH_tstope interbedded Osc_lllat_lon ripple trace fossil assemblage with | Cruziana Skolithos Ichnofasies elements
L 2| terbedded with silty sandstone, lamination or wavy parallel d it-feedi d f . . X R ’
Interbedae bases are sharp and lamination. Siltstone and eposit-teeding and grazing ichnofacies | despite the availability of sandy
i . | 1 substrates, indicative of high water
Shzle’.f'"smne erosive, contain clayey siltstone beds display ‘g?ua;r?s' Helmlgmop SIS turbidity and of deltaic cor?ditions.
and silty i mudstone or siltstone | horizontal laminations. rare on (Iz‘es, Zoophycos, Prodelta.
sandstone facies Planolites
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Abstract

A detailed ichnological study on the Geirud Formation (Late Devonian-Early Carboniferous) from the Zaygon area, central Alborz shows a
diverse trace fossils, which include 14 ichnogenera represented by 23 ichnospecies. These trace fossils contains various ethological patterns,
such as domichnia, fodinichnia, grazing, equilibrichnia, and fugichnia. These trace fossils are: Arenicolites, Asterosoma, Chondrites intricate,
Chondrites targionii, Diplocraterion parallelum, Arenicolites isp., Asterosoma isp., Chondrites intricate, Chondrites targionii, Chondrites isp.,
Diplocraterion parallelum, Helminthoidichnites isp., Helminthopsis abeli, Helminthopsis isp., Palaeophycus heberti, Palaeophycus tubularis,
Planolites beverleyensis, Planolites isp., Phycodes cf. palmatus, Rhizocorallium jenense, Rhizocorallium irregular, Rosselia soccialis,
Taenidium serpentinum, Taenidium satanassi, Talassinoides horizntalis, Thalassinoides suevicus, Thalassinoides paradoxicus, Zoophycos isp.
Studied beds consist by alternations of laminated mudstones and siltstones, and thick- to medium-bedded sandstones with wavy lamination.
Hummocky, trough and low angle to planar cross-bedding are common in layers. It seems that these beds were deposited in the delta to open
marine environments. Determined ichno-assemblage represents characteristic of a moderately shallow-marine environment, which effected
occasionally by high-energy conditions. A trace fossil assemblage has been examined from the uppermost dark-colored shale layers of the
Geirud Formation in the Devonian/Carboniferous (D-Ca) boundary. This assemblage include Chondrites targionii, Zoophycos isp., which

involved by Hangenberg event.
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