3 4 I0 & W3l 58 (o guo (3l 5Iiliny SO 5 (Sl 5!
ol 59l S9!
1 ol e 9 * olie Ul 5 At
O o By o sle ¢ gl ey oSl *X 0lond o8l e ouSils i 0 05 5
Ichnology of Miocene Vertebrate Footprints in the Upper Red
Formation, Evan-e-Key Section, East:Tehran, Iran

By: N. Abbassi* & A. Hi Amini**
* Department of Geology, Faculty of Science, University of Zanjan.
** School of Geology, University College of Science, University of Tehran.

A TARVAVeN Y 'c)ls VWAO/Y/YF sl s .C’J.JU

ouS>

N3 SLgSedS (555 L (GYPSUM) (s pies sleily Sl (K wule e I8 Iy 51 (Sl Sy 5 gV o Ll
E 5 & Sy po w35 kel dilens s s (fining upward) YU o w0t s 5, sl 55 7 cl o LS5 (gypsiferous mudstones)
ool 3 ol Latiie SidS (S o b o Ylmess 58K anle 65 b 5 4o 457 (5168 4 0wVl o 055 35 (Megasequence) s
Slgise Sﬁ:w:wb sl s . Lleds ;;jb» ols (Sovanbe o5 5 el pl Calides (ledde Kisd oo odaliv oV (ol paw U s 5 GlaaY W5l
93 Alekile SL cuna C}k"")) G_L@;_:}?Q)‘,.pm.}al;_d.i,iﬁﬁ%;;)'l}bw@%w&:ﬁ@ 3L Oyl k;Li;))CT Ll ol Sl
ol Chelipus isp. ue sSC1 T3l SSas ud osls a5 (Carnivoripedida) of )l s 8 awuly 4 b g jo o L s b3, 51 33 c0bos !
o p o sl 5 gy Blle lses Fglel o Slal 5 b slaaSl by sus clijle pl (slooslust s (61050 sy (Slglaoms il o OULuay S 4y Glaze &S
)}bMQ‘)‘-\JL‘L«..L6&))}‘4{@‘0“&6‘»‘5@)&“4\4“”& ‘_g,ufc.»,‘_gl.m\g-lw; }a}j@fsyyﬂdw}l:d‘mu}wﬁ}iw)b&jjb
Sl okile gl s (LEVEE) b sla s S 5 (OVErbANK) LS asl- (L UIS 0555 Jsb 5 LS slaaniy ,,L“.JQNMJ; Sl gy 53 odes

.‘_;J'SJA )JJ‘ cé‘ﬁ\ L&YL Cjw uUjLw oy g0 LO‘)‘}GJP ‘_;L;J) cw\.’.&;| :Iboj',..\gb'

Abstract

The Upper Miocene Upper Red Formation in the Evan-e-Key Section is composed of conglomerates, sandstones, mudstones,
and thin lenses of evaporates (gypsum). The formation is dominated by gypsiferous mudstones and characterized by fining-up
cycles in this area. The whole formation occurs as a fining upward megasequence, in which the sandy facies dominate the lower
half and muddy facies the upper half. Gypsum layers, up to 10 meters thick, are locally observed in the basal part. The forma-
tion has suffered an extensive weathering in the region, as a result of which primary features (e.g. sedimentary structures, trace
fossils) are partially obscured. In the sandy units of the middle part of the formation some vertebrate footprints are observed,
which are locally deformed due to intensive weathering of the rocks. Two types of Carnivoripedida footprints however, are dis-
tinguished and described here, so that well preserved Chelipus isp. is related to Felidae. Depositional environments including
alluvial fans with abundant debris flows, gravelly bed load braided systems with wide flood plains and local swamps provided
a good opportunity for development of the track makers. The transverse and longitudinal bars within the channels, levees, and
over-bank sub-environments were found more suitable for development and preservation of the footprints. Comparing with other
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sections of the formation (e.g. Qum area), desirable climate was found a major control on development of the vertebrate track

maker in the Evan-e-key area.

Keywords: Ichnology, Vertebrate footprints, Miocene, Upper Red Formation, Evan-e-Key, Central Alborz.
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Class Mammalipedia Vialov, 1966
Order Carnivoripedida Vialov, 1966
Suborder Caniformia Sarjeant and Langston, 1994
Family Canidae Sarjeant and Langston, 1994
Ichnogenus Chelipus Sarjeant and Langston, 1994
Ichnospecies Chelipus isp.
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Class Mammalipedia Vialov, 1966
Order Carnivoripedida Vialov, 1966
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sand and gypsum

Lithofacies | Description Depositional environment
Pebble size, clast supported, polymictic, Deposited by rapid waning flows in ephemeral fluvial systems
Gla unstratified, lenticular, orthoconglomerate in semi-arid region or in distributary channels of proximal fans
Cobble size, clast supported, oligomictic, Deposition by massive flows in semi-arid fluvial fans in
Gib discontinuous, orthoconglomerate tectonically active margins
Pebble size, clast supported, crudely stratified, | Channel longitudinal bars and lags. Deposition in ephemeral
cle polymictic, lenticular conglomerate shallow channels with periodical activity
Pebble/cobble size, clast supported, low angle | Scour filling in gravelly bed-load rivers, Lag deposits of
G2 cross stratified orthoconglomerate falling flows; deposition in short-lived channels with high rate
of:sedimentation
cobble size, polymodal, clast supported, Clast-rich debris flow deposits, rapidly waning streams in
G3 massive conglomerate with lenticular ephemeral systems, By mass flows with slight fluctuation in
geometry flow stages
Cross stratified coarse to very coarse pebbly | In‘channel as bedform or dune. In mixed-load rivers that were
S sandstone eroding fine-grained mud-dominated flood plains
Well to poorly sorted cross stratified fine to In channels as bedform or channel dune during lower flow
3t very coarse sandstone regime. Unidirectional migration of dunes in the channel
Planar/tabular cross stratified fine to coarse Migration of simple bars, sand waves within channels.
Sp -
sandstone Transverse to longitudinal bars
Massive fine to coarse mud rip-up clast-rich Rapid deposition by high concentrated flows. Due to rapid
Sm sandstone filling of pre-existing channels during major floods
Horizontal laminated fine to medium sand- Deposition by plane bed flows in high flow regime or sheet
sh stone floods in low gradient flood plain
Ripple cross'laminated fine to medium sand- | Migration of asymmetrical ripples under lower flow regime.
31 stone Low-energy bar-top or waning-flood deposits
Low angle cross stratified sandstone Crevasse splay deposits, in channels by migration of low relief
Sl bed forms, deposition of plane beds on sloping surfaces at
lower flow regime
Scour filling sandstone Scouring of channels during high flow regime and their subse-
58 quent filling in waning stages.
Sandstone mounds Deposition by unchannelized flows, sheet floods. Crevasse
Smo splay deposits
Laminated to massive mudstone Overbank deposits, by waning floods in low gradient plains, or
M1 vertical accretion in abandoned channels
Fine laminated, very small-rippled mudstone | Overbank deposits, waning floods in low gradient plains, mud
M2 plugs of minor/abandoned channels
M3 Dark grey to green mudstone Back swamp deposits
M4 Gypsiferous mudstone, with thin lenses of Supralitoral mud flat zones fringing ephemeral lakes. Waning

flows in distal flood plains, sheet flood on distal flood plain
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