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Orbitolina (Mesorbitolina) lotzei Schroeder, 1964

(P1. 1, Fig. 2)
1970 Mesorbitolina lotzei Schroeder; Saint-Marc; pl. 1, figs. 7, 8.
1994 Orbitolina(Mesorbitolina) lotzeiSchroeder; Witt& Gokdag,pl. 10.1,fig.5.
2000 Mesorbitolina lotzei Schroeder; Simmons et al., pl. 3, figs. 7-8.
2000 Orbitolina (Mesorbitolina) lotzei Schroeder; Husinec et al., p. 162,
fig. 6. 7.
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(PL. 1, Figs. 3-7)
1960 Orbitolina parva Douglass; Douglass, pl. 9, figs. 5, 6, 7.
Non 1960 Orbitolina parva Douglass; Douglass, pl. 9, figs. 4, 8.
1963 Orbitolina lenticularis (Blumenbach); Hofker, pl. 7, figs. 13, 15; pl. 8,
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(Douglass, 1960), Orbitolina sefini Henson (Schroeder, 1962).
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Order Foraminiferida Eichwald, 1930
Superfamily Ataxophragmiacea Schwager, 1877
Family Orbitolinidaec Martin, 1890
Genus Orbitolina d’Orbigny, 1850
Subgenus: Mesorbitolina Schroeder, 1962
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Orbitolina (Mesorbitolina) texana (Roemer, 1849)

(P1. 1, Figs. 8-11; pl. 2, Figs. 1-4)
1932 Orbitolina conoidea Gras; Silvestri in Ellis & Messina, fig. 14.
1948 Orbitolina kurdica Henson — Henson, p. 48.
1960 Orbitolina minuta Douglass; Douglass, pl. 7, fig. 9.
Non 1960 Orbitolina texana (Roemer); Douglass, pl. 6, figs. 1 & 3-6.
1960 Orbitolina parva Douglass; Douglass, pl. 9, figs. 4, 8.
1963 Orbitolina lenticularis (Blumenbach); Hofker, pl. 7, figs 16-18; pl. 8,
figs. 10-11; pl. 10, figs. 6, 9-10; pl. 13, figs. 13-14; pl. 16, fig. 7.
1969 Orbitolina discoidea-conoidea; Sampo, pl. 37, fig. 11.
1971 Orbitolina conoidea Gras; Seyed Emami et al., pl. 1, fig. 5; pl. 2, fig. 2.
1973 Orbitolina (Mesorbitolina) texana (Roemer); Fourcade & Raoult, pl.
1, figs. 6-7.
Non 1975 Orbitolina (Mesorbitolina) texana (Roemer); Moullade & Saint-
Marc, pl. 13, figs. 8-13; pl. 14, figs. 1-2.
1975 Orbitolina (Mesorbitolina) libanica Henson; Moullade & Saint-Marc,
p. 833, pl. 14, figs. 4-12.
1975 Orbitolina (Mesorbitolina) minuta Douglass; Moullade & Saint-Marc,
pl. 12, figs. 12-16; pl. 13, figs. 1-6.
1977 Orbitolina (Mesorbitolina) minuta Douglass; Rey et al., pl. 2, fig. 10.
1978 Orbitolina (Mesorbitolina) minutaDouglass; Moulladeetal.,pl. 1,fig. 5.
1978 Orbitolina (Mesorbitolina) texana Roemer; Cherchi et al., pl. 1, figs.
1-6, 8-10.
1985 Orbitolina (Mesorbitolina) texana Roemer, Schroeder in Schroeder &
Neumann, pl. 36, figs. 1-13.
1985 Orbitolina (Mesorbitolina) minutaDouglass; Moulladeetal., pl. 1, fig. 8.
1987 Orbitolina (Mesorbitolina) texana (Roemer); Simmons & Hart, pl.
10.2, fig. 4.
1988 Orbitolina (Mesorbitolina) texana (Roemer); Kuss & Schlagintweit,
pl. 20, fig. 4.
1988 Orbitolina (Mesorbitolina) texana (Roemer); Sartorio & Venturini, p.
103, fig. 3.
1990 Orbitolina (Mesorbitolina) texana(Roemer); Schlagintweit, p.264, fig. 3b.
1994 Orbitolina (Mesorbitolina) texana (Roemer); Witt & Gokdag, pl. 10.1,
figs. 7, 9.
2000 Orbitolina (Mesorbitolina) texana (Roemer); Husinec et al., p. 164,
figs. 8.2 - 8.4.
2000 Mesorbitolina texana (Roemer); Simmons et al., pl. 1, fig. 1; pl. 3, figs.
10-12; pl. 4, fig. 10.

2001 Orbitolina (Mesorbitolina) texana(Roemer); Castroetal.,p. 152,fig. 5.1

v

figs. 16, 18; pl. 10, figs. 11, 12; pl. 12, figs. 4, 9.
1975 Orbitolina (Mesorbitolina) parva Douglass; Moullade & Saint-Marc,
pl. 12, figs. 10-11.
1978 Orbitolina (Mesorbitolina) parva Douglass; Cherchi et al., pl. 1, fig. 7.
1985 Orbitolina (Mesorbitolina) parva Douglass; Moullade etal., pl. 1, fig. 6.
1988 Orbitolina (Mesorbitolina) parva Douglass; Sartorio & Venturini, P.
103, fig. 2.
1993 Mesorbitolina parva Douglass; Luperto Sinni & Masse, Tav. 27, fig. 7.
1994 Orbitolina (Mesorbitolina) parva Douglass; Witt & Gokdag, pl. 10.1,
figs. 8, 10.
2000 Orbitolina(Mesorbitolina) parvaDouglass; Husinecetal.,P.164,fig. 8.1.
2006 Orbitolina (Mesorbitolina) parva Douglass; Husinec & Sokac, P. 13,
figs. 10A-F.
2006 Orbitolina (Mesorbitolina) parva Douglass; Iba & Sano, P. 219, figs.
2.1-22.
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Orbitolina (Mesorbitolina) subconcava (Leymerie, 1878)
(P 2, Figs. 5-6)
1957 Orbitolina discoidea Gras; Sahni & Sastri in Ellis & Messina, fig. 15.
1960 Orbitolina minuta Douglass; Douglass, pl. 7, fig. 25.
1985 Orbitolina (Mesorbitolina) subconcava Leymerie; Schroeder in
Schroeder & Neumann, pl. 37, figs. 1-8.
1987 Orbitolina (Mesorbitolina) subconcava Leymerie; Simmons & Hart,
pl. 10.2, fig. 2.
1988  Orbitolina (Mesorbitolina) subconcava Leymerie; Kuss &
Schlagintweit, pl. 20, figs. 5, 6.
1990 Orbitolina (Mesorbitolina) subconcava Leymerie; Schlagintweit, p.
264, fig. 3a.
1992 Orbitolina discoidea Gras ;Kalantari, p. 343, pl. 79, p. 342, text-fig.
163, 1-2.
2000 Mesorbitolina subconcava Leymerie; Simmons et al., pl. 2, fig. 6, pl.
4, figs. 2-3.
2000 Orbitolina (Mesorbitolina) subconcava Leymerie; Husinec et al., p.
164, fig. 8.6.
2005 Orbitolina (Mesorbitolina) subconcava Leymerie; Krobicki.&
Olszewska, p. 229, fig. 7C.
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2006 Orbitolina (Mesorbitolina) texana (Roemer); Husinec & Sokac, p. 13,
fig. 10. G.
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Plate 1

1- praeorbitolina wienandsi Schroeder, 1964

Axial section through a megalospheric form. Sample JR 3661.

2- Orbitolina (Mesorbitolina) lotzei Schroeder, 1964

Axial section through a megalospheric form. Diameter of protoconch is 0.062 mm and embryonic apparatus, 0.13 mm Sample JR 3661.

3-7. Orbitolina (Mesorbitolina) parva (Douglass, 1960)

3- Axial section through embryonic apparatus. Diameter of protoconch is 0.085 mm and embryonic apparatus, 0.21 mm Sample JR 3692.

4- Axial section through a megalospheric form Diameter of protoconch is 0.075 mm and embryonic apparatus, 0.187 mm Sample JR 3720.

5- Axial section through a megalospheric form Diameter of protoconch is 0.08 mm and embryonic apparatus, 0.21 mm Sample JR 3722

6- Axial section through a megalospheric form Diameter of protoconch is 0.085 mm and embryonic apparatus, 0.2 mm Sample JR 3720.

7- Horizontal section through a megalospheric embryo showing the protoconch, surrounded by subembryonic zone. Sample JR 3664.

8-11. Orbitolina (Mesorbitolina) texana (Roemer, 1849)

8- Axial section through a megalospheric form.embryonic apparatus is semi rectangular with protoconch, subdivided deuteroconch and subembryonic
area of approximately equal thickness Diameter of embryonic apparatus is 0.25 mm Sample JR 3675.

9- Axial section through a megalospheric form.embryonic apparatus is very distinctive-square with protoconch, subdivided deuteroconch and

subembryonic area of approximately equal thickness. Diameter of protoconch is 0.1 mm and embryonic apparatus, 0.21 mm. Sample JR 3672.

10- Axial section through a megalospheric form. Diameter of protoconch is 0.1 mm and embryonic apparatus, 0.25 mm Sample JR 3719.

11- Axial section through a megalospheric form. Diameter of protoconch is 0.12 mm and embryonic apparatus, 0.26 mm Sample JR 3689. 11a) General
view, calcite eyes are seen in this specimen; 11b) Details of the embryonic apparatus.
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Plate 2

1-4. Orbitolina (Mesorbitolina) texana (Roemer, 1849)

1- Horizontal section through a megalospheric embryo, cutting lower part of the subembryonic zone Sample JR 3673.

2-Horizontal section through a megalospheric embryo, showing the protoconch surrounded by subembryonic zone. The regular partitions of the
subembryonic zone are visible Sample JR 3701.

3-Axial section through a megalospheric form. Diameter of protoconch is 0.1 mm and embryonic apparatus, 0.21 mm Sample JR 3680.

4-Axial section through a megalospheric form. Diameter of protoconch is 0.1 mm and embryonic apparatus, 0.27 mm Sample JR 3721

5-6. Orbitolina (Mesorbitolina) subconcava (Leymerie, 1878)

5-Axial section through a megalospheric form. Diameter of protoconch is 0.19 mm, and embryonic apparatus approximately, 0.3 mm. Sample JR 3682.
6-Axial section through a embryonic apparatus. Diameter of protoconch is 0.21 mm and embryonic apparatus approximately, 0.357 mm Sample JR
3690. .

7-11. Orbitolina (Mesorbitolina) sp. cf. M. pervia (Douglass, 1960).

7-Axial section of the megalospheric form. embryponic apparatus is 0.67 mm and protoconch, 0.23 mm in diameter. 7a) General view; 7b) Details of
the embryonic apparatus Sample JR 3699.

8-Axial section of the megalospheric form. showing a small depression in connection with the center of the reticulum of the subembryonal chamber,
embryponic apparatus is 0.46 mm Sample JR 3699.

9-Axial section of the embryonic apparatus. showing a small depression in connection with the center of the reticulum of the subembryonal chamber,
embryponic apparatus is 0.4 mm Sample JR 3701.

10-Axial section of the embryonic apparatus, showing details of the embryonic apparatus. Diameter of the protoconch is 0.16 mm and deuteroconch,
0.43 mm. Sample JR 3730.

11-. Axial section of the embryonic apparatus, Diameter of the protoconch is 0.2 mm and deuteroconch, 0.42 mm Sample JR 3699.
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Abstract

To recognize different species of the genus Orbitolina and determine the age of the Dariyan Formation, the upper limy part of the Dariyan Formation in Dashtak
section was sampled and studied. Based on the size, shape and complexity of embryonic apparatus, five species belonging to subgenus Mesorbitolina were
recognized as below: Orbitolina (Mesorbitolina) lotzei, Orbitolina (M.) parva, Orbitolina (M.) texana, Orbitolina (M.) subconcava, Orbitolina (M.) sp. cf .M.
pervia. According to stratigraphic distribution of the mesorbitolinids, the upper part of the Dariyan Formation can be ascribed to the late early Aptian-late Aptian.

The early/late Aptian boundary coincides with first occurrence of O. (M.) parva
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Abstract

Separation of alteration zones is one of the important processes in evaluation and identification of mining activities that provide great help to have better view
of the region and its mineralization. Most of the alteration separation is based on petrological investigations and the other methods are less applied. Therefore,
in this research, there is an attempt by applying RBPNN (Radial Basis Probabilistic Neural Network) to separate these alteration zones. Because of the special
structure and easy designing of these networks, they are usually capable to solve the classification problem. The input data were 28 element analyses related
to 45 geochemical samples and its outputs were classified alteration zones (potassic, transition, phyllic) that was coding for every inputs data. After selection
the training and testing data, the network has been prepared for training and then the data were inputs and the results were outputs. According to the results,
the network could distinguish the difficult spatial relation between the inputs, with 28 spatial variables and classify those correctly. The calculated MSE (Mean

Square Error) is 0.0163, which shows the good performance of network in this field.
Key words : Artificial neural networks, Alteration, Discriminate, Probabilistic, Sungun
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