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Sample No Basalt B1-H B2-H B3-H B5-H B7-H B16-H B19-H
Major and minor elements
SiO, (Wt %) 52.9 279 30.6 34.9 225 13.6 41.6 61.1
ALO, 204 24.0 25.8 35.0 21.2 12.75 9.3 7.71
Fe,O, 8.01 22.8 22.4 10.1 35.6 56.7 353 23.6
CaO 6.03 4.01 0.54 0.15 2.22 1.48 0.22 0.28
MgO 2.49 0.62 0.74 0.56 1.06 2.19 0.18 1.03
Na,O 3.79 0.05 0.12 0.08 0.07 0.03 0.1 0.2
K,0 3.66 0.03 0.05 0.09 0.05 <0.01 0.41 0.05
Tio, 0.88 3.99 4.99 4.85 3.21 3.03 2.55 0.53
MnO 0.12 0.04 0.02 0.01 0.03 0.03 0.01 0.04
PO, 0.36 0.12 0.1 0.1 0.14 0.12 0.08 0.03
LOlI 1.19 14.35 129 13.35 11.95 8.14 9.79 5.39
Sum 99.83 97.91 98.26 99.19 98.03 98.07 99.54 99.96
Large ion lithophile elements
Ba (ppm) 891 94.3 57.8 30.6 43.9 55.3 46.5 119
Rb 102.0 1.8 1.9 1.8 2 0.7 18.7 6.1
Cs 2.23 0.44 0.32 0.79 0.36 0.42 1.67 0.64
Sr 1000 366 481 307 363 317 86.8 57.1
U 2.24 8.47 5.76 5.86 7.43 5.68 4.98 0.79
Th 7.29 145 17.25 25.9 14.1 4.14 8.47 3.55
Transition trace elements
V (ppm) 191 600 217 324 329 99 123 70
Ni 34 5 26 35 5 5 5 158
Cr 40 180 120 300 100 10 170 250
Co 17.3 3 2.7 5.3 2 3 4.7 76.2
High field strength elements
Ga (ppm) 20.1 44.7 53.8 63.1 31.2 25.3 18.4 17.7
Hf 38 10.9 11.1 15.3 8.5 5.6 7.1 2.9
Y 24.2 26.2 25.8 26.9 18 18.5 26.7 19
Nb 15.6 40.9 40.5 81.2 27 15.3 22 8.4
Zr 135 427 458 575 334 257 256 99
Ta 0.9 2.4 2.3 4.8 15 0.6 14 0.6
Rare earth elements
La (ppm) 40.8 24.3 8.6 13.0 133 11.7 30.1 13.2
Ce 64.3 61 24.2 40.5 32.2 25.9 90.6 27.2
Pr 8.34 5.99 3.38 3.73 391 3.36 10.25 31
Nd 315 25.2 14.8 154 16.7 143 384 134
Sm 6.28 6.99 411 391 4.26 3.92 7.26 3.48
Eu 1.89 1.63 1.16 1.09 1.14 1.17 1.17 0.99
Gd 5.89 5.48 4.32 3.81 3.77 3.75 5.92 3.66
Tb 0.86 1.00 0.82 0.81 0.73 0.73 0.93 0.61
Dy 4.73 6.02 5.42 5.57 4.39 4.4 5.62 3.48
Ho 0.95 1.18 1.16 1.15 0.82 0.83 1.08 0.69
Er 2.74 33 3.48 3.65 2.37 2.24 3.19 1.89
Tm 0.39 0.45 0.53 0.55 0.34 0.27 0.44 0.24
Yb 2.57 3.24 3.59 3.98 2.49 1.98 3.14 1.65
Lu 0.39 0.48 0.54 0.59 0.34 0.26 0.44 0.26
Anomalies
Eu/Eu* 0.96 0.78 0.83 0.63 0.85 0.91 0.52 0.82
Ce/Ce* 0.92 1.08 1.06 1.36 1.05 0.97 1.06 0.86
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Petrography and Geochemistry of Boket Residual Ores,

NE Ajabshir, East-Azarbaijan Province, Iran
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Abstract

Boket residual horizon is located in ~15 km northeast of Ajabshir, East-Azarbaijan province. This horizon was developed as stratiform lenses
along the contact of Ruteh (middle-upper Permian) and Elika (Triassic) carbonate formations. The ores within this horizon display pelitomorphic,
micro-granular, micro-ooidic, pseudo-porphyritic, ooidic, pisoidic, pseudo-breccia, and nodular textures. Based on geochemical data, the ores
within this horizon are divided into five types, (1) ferritic laterite, (2) bauxitic laterite, (3) kaolinitic laterite, (4) ferritic kaolinite, and (5) laterite.
Comparison of distribution patterns of elements across a selected profile indicates the effective role of Al and Ti in distributing and concentrating
of Zr, Ga, Nb, Th, V, and HREEs within the ores. Incorporation of data obtained from petrographical and geochemical studies shows that the
ores have authigenic origin. Furthermore, factors such as chemical variations of weathering solutions, fixation in neomorphic phases, existing
in resistant minerals, heterogeneity of protolith, differences in the degree of weathering intensity, and adsorption processes coupled with weak
drainage, diagenesis, dynamic pressures, and fluctuation of underground water table played crucial roles in distribution and development of ores
within this horizon. The most notable geochemical characteristics of the ores (except in kaolinitic laterite) is the greater mobility of LREEs relative
to HREEs during weathering processes. This abnormal behavior within the horizon could be related to factors such as differences in stability of

primary minerals containing REEs, the pH variation (from 6.7 to 7.8) of weathering solutions, and moderate degree of evolution of the profile.

Keywords: Ajabshir, Boket, Laterite, Distribution of Elements, Residual Horizon.
For Persian Version see pages 175 to 184

*Corresponding author: A. A. Calagari; E-mail: calagari@tabrizu.ac.ir

Facies Analysis and Environmental Interpretation of Planolites and

Palaeophycus Trace Fossils from Paleozoic Sediments of Mid-Iran Zone
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Abstract

Some of Paleozoic sediments from Alborz and Central Iran subzones from Mid-Iran zone evaluated for distinction of Palacophycus and
Planolites ichnofossils. These sediments include Shale Member of Lalun Formation, Shirgesht Formation, member 5 of Mila Formation and
Geiroud Formation. A diverse ichnofauna has been found in these Formations, so Planolites and Palaeophycus are abundant between them.
Ichnotaxa diagnosis and some determination problems of these ichnogenera was discussed here. Overall characteristics of Palaeophycus
suggest dwelling structure made by predator or suspension-feeder and passive sedimentation in the open burrow. Planolites, on the other hand
imply active backfilling structure in ephemeral burrows, which constructed by a mobile deposite-feeder. Planolites include unlined burrows
with infilled sediments differ texturally from host rock. Whereas Palaeophycus is lined burrow filled by same sediments of surrounding matrix.
Accordingly, Palacophycus assemblage members made by opportunistic communities with r-selected population strategies in physically-
controlled and unstable environment, whereas ichnofossils of Planolites assemblage are related to benthic communities with displaying

K-selected or climax strategies in the stable environments and rather predictable conditions. Recognized ichnospecies of Planolites are
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