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 Pseudotextularia elegans, Racemiguembelina intermedia, Hedbergella spp.,

Guembelitria spp   Pseudotextularia nuttali

Archaeoglobigerina

Rugoglobigerina

Globotruncanella petaloidea، Rugoglobogerina rugosa

Rugoglobogerina hexacamerata

Globotruncanid

(Douglas & Savin, 1973)

 Globotruncana arca,

Globotruncana mariei, Globotruncanita stuartiformis

(Li & Keller, 1998c;Abramovich et al., 2003)

(Mixed layer dweller) (dweller Deep)

(Intermediate dweller)

(Mixed layer dweller)

Pseudoguembelina

Heterohelix

Pseudoguembelina

(Deep dweller)

Globotruncana

Globotruncana

(Jorissen et al., 2007)

Phleger (1951) )

Wright (1977) P/B

Depth = e (3. 58718 + (0. 03534 × %*p)   

 (*P) 

%P* = (P / P+B-inf.)×100         

% %

%

%

Hemmati nasab et al. (2008)

Wright (1977)

(M.3)

%P* %P

%P* %P

K-T

 outer Berggren (1998)

neritic-upper bathyal

P/B

 (Holbourn et al., 2001)
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K-T

Alegret & Tomas (2001 )  Sliter & Baker (1972)

Alegret et al. (2003)

Widmark & Speijer (1997)

 Osangularia, Gaudryina , Praebulimina , 

  Allomorphina ,Gaudryna , Laevidentalinids ,Pullenia ,Spiroplectammina

 Nodosariid, Ammodiscus,

 Gaudryna, Spiroplectammina, Coryphostoma Pseudonodosaria ,

Laevidentalinid , Pseudouvigerina 

Sliter & Baker (1972)

Alegret et al. (2003) Alegret & Thomas  (2001)

 Clavulinoides

 trilatera, Cibicidoides hypholus, Bolivinoides draco, Marsonella oxycona,

 Marsonella Gyroidinoides globosus, Gaudryna pyramidata.

 oxycona, Stensioeina excolata, Gyroidinoides globosus, Gaudryna

pyramidita, Coryphostoma incrassate, Spiroplectammina spectabilis

 Clavulinoides trilatera, Osangularia plummerae,

 Praebulimina  reussi, Pseudouvigerina plummerae, Spiroplectammina

spectabilis, Sitella cushmani, Marsonella oxycona, Pullenia sp.

Alegret et al. (2003) Alegret & Thomas (2001)

Widmark & Speijer (1997)

(MTA) (Marginal Tethyan Assemblage)

(SBA) (Shallow Bathyal Assemblage)

(DBA) (Deeper Bathyal Assemblage)

 North) (ATA) (Abyssal  Tethyan Assemblage)

(NTA) (western Assemblage

 Bolivinoides draco, Laevidentalina spp., Gyroidinoides spp.,

 Shallow Lagena spp., Pyramidata spp.

Bathyal Assemblage

Pseudoguembelina Globotruncana

Morphotype(3)Morphotype(2)Morphotype(1)

Globotruncana
Globotruncanita
Contusotruncana

Gansserina
Abathomphalus

Globotruncanella
Rugoglobigerina

Archeoglobigerina

Heterohelix
Hedbergella

Pseudotextularia
Pseudoguembelina
Racemigeuembelina

Laeviheterohelix
Guembelitria

Planoglobulina
Globigerinelloides
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ForaminifersEnvironment

Nomonella
Vitriwebbina

Guttulina
Ceratobulimina

Planorbulina
Coryphostoma

Bolivina
Pararotalia

Pseudopatelinella

Miliolids
Placopcilina

Globulina
Palmula

Epithemella

Inner

Shelf Colomia
Pyrulina

Alabamina
Gaudryina

Pleurostomella
Dorothia

Seabrookia
Pseudonodosaria
Pseudourigerina
Coryphostoma

Pyramidina
Globulina

Nodosariids
Hoeglondina

Gyroidina
Bolivina

Gavelinella
Fissurina

Outer

Gavelinella
Spiroplectammina

Hoeglondina
Trochammina
Bathysiphon
Nodosariids

Dorothia
Ammodiscus

Colomia
Tappanina
Pyramidina
Globulina

Osangularia
Gyroidinoides

Silicosigmoilma
Gaudryina

Cribrostomoides
Praebulimina

Upper

Bathyal

Dorothia
Silicosigmoilma

Hoeglondina
Cribrostomoides

Chilostomella
Ammodiscus

Bathysiphon
Hyperammina

Spiroploctammina
Gavelinella

Ammodiscoides
Stilostomella

Praebulimina
Osangularia
Gaudryina

Allomorphina
Pullenia

Plamulina

Middle

Bathysiphon
Saccammina
Ammodiscus
Hormosina

Cribrostomoides

Praebulimina
Pelosina

Allomorphina
Gaudryina

Spiroplectammina
Haplophragmoides

Glomospira
Hyperammina

Gaudryina
Silicosigmoilma

Osangularia
Pullenia

Lower

.(Sliter & Baker, 1972)

Depth-related species Upper-depth 
limit Common distribution

Bolivinoides draco 
(Marsson)

Outer neritic and bathyal ; most common 
upper-middle bathyal, less common lower 

bathyal 

Clavulinoides trilatera 
(Cushman)

Bathyal and abyssal ; middle bathyal ; 
lower bathyal-abyssal 

Coryphostoma incrassate 
(Reuss) Outer neritic and bathyal 

Eouvigerina subsculptura 
(MacNeil and Caldwell)

Upper and middle bathyal ; most common 
upper-middle bathyal, less common lower 

bathyal 

Gaudryina pyramidata 
(Cushman) 200-300 (1)

Bathyal-abyssal ; lower bathyal and 
abyssal ; upper-middle bathyal, less 

common lower bathyal 

Gyroidinoides globosus 
(Hagenow) 200-300 (2) Middle bathyal-abyssal ; bathyal-abyssal 

Marssonella oxycona 
(Reuss) Middle bathyal (500-1500 m)

Pullenia coryelli (White) Bathyal

Praebulimina reussi 
(Morrow)

Bathyal to abyssal, middle bathyal (500-
1500 m;)

Pseudouvigerina plummerae 
(Cushman)

Most common upper-middle bathyal, less 
common lower bathyal 

Sitella cushmani (Sandidge) Most common upper-middle bathyal, less 
common lower bathyal 

Spiroplectammina 
spectabilis (Grzybowski) 500-700 m (1) Bathyal 

Stensioeina excolata 
(Cushman) Outer neritic and bathyal 

Alegret et al. (2003) Alegret & Tomas (2001)
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202.93 15.0 4.2 1.7 7.5 29.5 17.7 8.2 1.6 3.0 8.2 0.7 5.9 x 83.0 11.0 6.0

201.78 15.6 3.1 22.2 1.2 18.4 12.1 12.1 3.1 7.2 9.7 0.6 8.7 2.1 72.0 18.0 10.0

194.79 17.9 6.7 3.5 3.1 15.4 12.3 5.1 1.6 9.2 8.2 1.0 17.4 1.8 63.0 18.0 19.0

188.94 16.8 2.1 6.5 5.7 1.8 16.4 10.7 17.5 3.2 2.9 3.2 17.5 2.1 74.0 6.0 20.0

184.63 19.5 8.1 1.7 1.5 16.8 8.7 12.0 3.0 15.9 3.6 7.5 3.0 70.0 19.0 11.0

176.66 17.0 2.5 2.5 6.9 2.5 18.8 15.6 2.2 1.8 6.5 1.8 x 22.8 1.1 70.0 8.0 22.0

163.30 14.5 6.4 3.3 1.2 x 27.7 9.8 5.8 2.6 17.6 6.4 6.6 x 69.0 24.0 7.0

155.55 9.3 8.0 6.1 x x 22.8 9.3 8.8 3.8 15.8 11.5 8.8 x 65.0 26.0 9.0

153.26 18.4 2.7 4.8 1.5 2.9 23.9 7.2 9.7 2.0 x 5.2 11.4 14.7 x 69.0 16.0 15.0

144.25 15.8 2.8 3.3 1.6 2.4 16.6 6.7 10.3 2.4 14.8 13.0 12.3 x 59.0 28.0 13.0

136.57 21.3 2.0 14.5 x 1.2 21.7 11.0 7.1 2.4 11.2 6.7 12.2 2.0 57.0 27.0 16.0

131.46 18.8 1.8 5.7 x x 24.1 13.6 4.1 1.4 4.1 6.4 x 20.0 x 65.0 14.0 21.0

128.37 28.1 10.2 2.8 1.2 10.2 10.2 5.5 1.6 1.2 10.2 20.3 1.6 66.0 12.0 22.0

119.76 18.5 4.8 8.9 2.6 22.1 21.0 3.1 1.8 1.5 7.4 12.2 1.8 76.0 9.0 14.0

110.81 29.8 1.3 12.4 4.4 9.8 14.0 3.9 1.8 1.3 4.4 26.0 2.6 65.0 6.0 29.0

107.49 20.9 x 9.4 1.3 13.6 10.7 6.7 3.9 x 1.5 2.9 42.0 2.4 61.0 4.0 35.0

101.06 13.6 x 20.6 x 18.0 16.6 11.1 1.7 4.0 10.2 17.0 3.8 65.0 14.0 21.0

99.34 10.2 x 15.2 1.4 12.6 9.2 20.8 10.2 2.7 x 3.4 8.8 19.4 2.1 66.0 12.0 22.0

94.18 14.9 x 32.2 1.4 11.9 11.0 15.7 2.9 2.6 11.4 22.9 3.8 59.0 14.0 27.0

88.33 9.9 3.5 4.0 1.0 9.4 16.3 9.4 11.9 x 2.5 15.8 x 13.9 5.1 63.0 18.0 19.0

83.97 13.2 2.3 10.4 x 2.7 6.8 16.4 6.8 6.8 12.1 6.4 x 1.7 12.3 8.2 58.0 19.0 23.0

78.01 15.3 4.9 1.5 3.7 1.9 5.2 16.8 4.9 4.5 4.9 3.7 x 1.5 29.5 2.2 57.0 9.0 34.0

71.70 8.1 x 6.5 x 5.6 4.0 14.9 3.6 6.0 4.8 14.1 x x 32.3 3.6 45.0 18.0 37.0

61.95 13.9 x x 4.4 7.9 7.5 4.0 4.8 x 2.4 12.7 x x 34.5 5.6 45.0 15.0 40.0

59.08 11.3 1.0 6.0 5.6 20.9 4.0 3.3 1.0 2.7 7.6 x 1.3 32.2 4.3 51.0 10.0 39.0

54.49 15.5  1.8 17.3 24.1 6.4 5.0 2.3 2.7 23.2 1.4 70.0 5.0 25.0

49.33 12.1  7.3 3.4 14.6 7.8 2.9 x 1.5 6.8 41.5 1.5 48.0 9.0 43.0

44.17 6.7 x x 8.0 3.6 20.7 6.8 4.3 1.4 8.5 1.1 x 36.4 1.9 50.0 10.0 40.0

37.86 15.3 x 1.6 3.6 9.6 2.8 2.2 1.2 28.1 1.2 30.5 x 39.0 29.0 32.0

28.68 11.3  x 4.8 9.3 10.1 3.2 7.5 1.2 7.7 1.6 1.2 38.7 x 49.0 9.0 42.0

21.22 9.0 1.9 1.5 7.9 11.6 1.1 3.9 x 21.0 11.2 0.7 x 27.3 x 39.0 32.0 29.0

3.44 12.5 3.1 2.7 3.9 9.0 1.2 3.9 13.6 7.0 1.2 1.2 37.5 2.0 37.0 26.0 37.0

0.00 10.0 3.7  3.7  6.4 5.9 x 6.9 x 21.7 14.6 x x 20.1 x 42.0 36.3 22.4
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distance for 
base(M)

Benthic shell composition (%) Benthic habitat (%)
%P %B %P* D(M)

Hyaline Agglutine Epifaunal Infaunal

202.00 94.0 6.0 61.3 38.7 53.6 46.4 65.2 362.1

201.78 92.2 7.8 57.6 42.4 54.8 60.8 310.3

194.79 88.7 11.3 50.2 49.8 38.8 61.2 61.4 316.4

188.94 87.9 12.1 39.9 60.1 36.9 63.1 46.2 185.0

184.63 86.5 13.5 52.4 47.6 32.8 67.2 67.5 220.0

176.66 85.8 14.2 49.0 51.0 37.2 62.8 45.2 178.6

169.45 89.4 10.6 48.3 51.7 45.2 54.8 68.8 250.0

163.30 88.4 11.6 49.3 50.7 35.4 64.6 53.1 235.7

155.55 89.8 10.2 51.3 48.7 43.2 56.8 58.1 281.2

153.26 87.4 12.6 50.9 49.1 50.2 49.8 53.6 239.9

145.17 87.8 12.2 52.0 48.0 53.1 46.9 44.4 173.6

144.25 88.7 11.3 47.6 52.4 47.6 52.4 56.3 263.9

136.57 86.9 13.1 48.4 51.6 42.3 57.7 50.4 214.5

133.53 82.9 17.1 48.0 52.0 37.8 62.2 34.0 120.3

129.46 87.1 12.9 44.7 55.3 41.1 58.9 50.5 215.2

119.76 86.4 13.6 47.7 52.3 33.6 66.4 44.3 172.6

113.68 82.1 17.9 53.3 46.7 32.8 67.2 30.8 107.4

111.56 80.9 19.1 43.7 56.3 41.1 58.9 31.4 109.5

110.81 82.7 17.3 47.6 52.4 40.4 59.6 36.3 130.4

107.49 81.3 18.7 48.4 51.6 25.0 75.0 34.5 122.5

101.06 80.0 20.0 48.0 52.0 26.3 73.7 28.0 97.1

99.34 77.0 23.0 52.9 47.1 28.9 71.1 32.1 112.5

96.48 85.7 14.3 58.3 41.7 24.8 75.2 31.8 111.0

88.33 84.3 15.7 57.4 42.6 21.2 78.8 36.5 131.1

83.97 81.0 19.0 54.3 45.7 22.5 77.5 26.3 91.5

78.01 80.3 19.7 53.8 46.2 24.3 75.7 42.1 159.8

71.70 66.4 33.6 40.4 59.6 24.4 75.6 41.6 157.1

61.95 78.4 21.6 52.1 47.9 27.9 72.1 34.1 120.7

59.08 80.5 19.5 47.5 52.5 20.7 79.3 42.1 160.2

54.49 65.6 34.4 34.8 65.2 28.6 71.4 43.9 170.2

49.33 64.7 35.3 44.8 55.2 32.2 67.8 59.5 295.7

47.61 64.5 35.5 39.5 60.5 29.1 70.9 41.6 157.4

44.17 66.0 34.0 43.8 56.2 27.3 72.7 41.5 156.4

40.15 74.4 25.6 52.3 47.7 33.8 66.2 40.7 152.0

37.86 66.2 33.8 45.8 54.2 36.6 63.4 49.3 206.4

35.56 60.8 39.2 43.6 56.4 37.5 62.5 54.1 244.8

31.55 68.0 32.0 44.4 55.6 45.3 54.7 49.2 205.4

28.68 64.2 35.8 48.1 51.9 31.6 68.4 48.2 198.6

25.81 61.2 38.8 45.1 54.9 32.1 67.9 62.7 331.7

24.09 69.9 30.1 48.6 51.4 40.4 59.6 49.6 208.4

21.22 68.9 31.1 47.4 52.6 50.7 49.3 57.1 272.2

11.47 66.7 33.3 49.1 50.9 47.6 52.4 66.3 375.6

5.16 57.8 42.2 50.8 49.2 55.0 45.0 61.4 316.0

3.44 56.5 43.5 50.3 49.7 53.8 46.2 63.0 345.0

0.00 51.4 48.6 43.0 57.0 50.3 49.7 63.4 349.0
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Plate1- Planktonic foraminifera and Benthic foraminifera
1- Pseudotextularia nuttalli (voorwijk). Sample 29. 2- Pseudotextularia intermedia (Deklasz). Sample 33. 3- Racemigeuembelina powelli (Smith 
& Pessgnoo) Sample 12. 4- Racemigeuembelina fructicosa (Egger) sample 3. 5- Heterohelix globulosa, (Ehrenberg) Sample 49. 6-Guembelitria 
sp. Sample 26. 7- Laeviheterohelix dentata (Suleymanov) Sample 83. 8,9- Globotruncana arca (Cushman) sample 1. 10-Globigerinelloides 
subcarinatus (Brönnimann) Sample 35. 11,12,13- Abathomphalus mayaroensis (Bolli) sample 10. 14- Rugoglobigerina rugosa (Plummer) sample 
10. 15- Pseudoguembelina hariaensis (Nederbragt) sample 3. 16- Globotruncanella havanensis (voorwijk).Sample 29. 17- Archeoglobigerina 
cretacea (Dorbigny) sample 10. 18,19,20- Contusotruncana contusa (Cushman) sample 17. 21- Planoglobulina brazoensis (Martin) sample 83. 
22- Clavulinoides trilatera (Cushman) Sample 13. 23,24- Gyroidinoides globosus (Hagenow) Sample 83. 25- Spiroplectammina spectabilis 
(Grzybowski) Sample 69. 26- Pullenia coryelli (White) Sample 80. 27- Gaudryina pyramidata (Cushman) Sample 17. 28,29- Stensioeina excolata 
(Cushman) sample 83. 30- Marssonella oxycona (Reuss) sample 37. 31-Praebulimina reussi (Morrow) Sample 83. 32- Bolivinoides draco (Marsson) 
Sample 13. 33- Pseudouvigerina plummerae (Cushman) Sample 85. 34- Sitella cushmani (Sandidge) Sample 80. 35- Eouvigerina subsculptura 
(MacNeil and Caldwell) sample 85. 36- Ammodiscus cretaceus (Reuss). 37- Laevidentalina sp. (Reuss) Sample 35. 38- Coryphostoma incrassate 
(Reuss) Sample 85. 39- Globulina sp. Sample 85.  40- Lagena sp. Sample 78.

Plate1

Archive of SID

www.SID.ir

www.SID.ir


References
Abramovich, S., Keller, G., Stuben, D., Berner, Z., 2003- Characterization of late Campanian and maastrichtian planktic forminiferal depth

 habitats and vital activities based on stable isotopes. Palaeogeogr. Palaeoclimatol. Palaeoecol, 202:1-29.  
Alegret, L. and Thomas, E., 2001- Upper Cretaceous and lower Paleogene benthic foraminifera from northeastern Mexico. Micropaleontology, 

47:269–316. 
Alegret, L., Molina, E., Thomas, E., 2003- Benthic foraminiferal turnover across the Cretaceous/Paleogene boundary at Agost (southeastern 

Spain): paleoenvironmental inferences. Marine Micropaleontology 48: 251-279.
Bé, A. W. H., 1977- An ecological, zoogeographic and taxonomic review of recent planktonic foraminifera. In Ramsey, A. T. S., (Ed.), Oceanic 

Micropaleontol. , 19:150–192. 
Berggren, W. A & Aubert, J., 1975- Paleocene benthonic foraminiferal biostratigraphy, paleobiogeography and paleoecology of Atlantic-

Tethyan regions: Midway-type fauna; Palaeogeography, Palaeoclimatology, Palaeoecology 18: 73-192. 
Bolli, H. M. , Beckmann, J. P. and Saunders, J. B. , 1994- Benthic Foraminiferal Biostratigraphy of the South Caribbean Region: Cambridge

 (Cambridge Univ. Press). 
Caron, M., 1985- Cretaceous planktic foraminifera. In Bolli, H. M., Saunders, J. B., and Perch-Nielsen, K. (Eds.), Plankton Stratigraphy:

 Cambridge (Cambridge Univ. Press), 17–86. 

U.S. Nat. Mus., 104:1–79. 

Eicher, D. L. & Worstell, P., 1970- Cenomanian & Turonian, foraminifera from the Great Plains, United States. Micropaleontology, 16, 296-324. 
Eicher, D. L., 1969- Cenomanian & Turonian planktonic foraminifera from the Western Interior of the United States. In: Bronni- Mann, P., 

Renz, H. H. (Eds.), Proceedings of the First International Conference on Planktonic Microfossils, vol. 2. E. J. Brill, Leiden, pp. 163-174. 

deposition of sedimentary rocks. Proc. World Pet. Cong., 4th, Rome. Sect. l/D4, pp. 473-491. 
Hart, M. B., 1980 a- the recognition of Mid-cretaceous sea level changes by means of foraminifera. Cretaceous Research, I, 289-297. 
Hart, M. B., 1980 b- A water depth model for the evolution of the planktonic Foraminiferida. Nature (London, U. K.), 286:252–254. 

1-10 Washington. 
Hemmati-Nasab, M., Ghasemi-Nejad, E. Darvish-Zad, B., 2008- Palaeobathymetry of the Gurpi Formation Based on Planktonic and Benthic 

Foraminifera.  34:157-173.
Holbourn, A., Kuhnt, W., Soeding, E., 2001-Atlantic paleobathymetry, paleoproductivity and paleocirculation in the late Albian: the benthic 

foraminiferal record. Palaeogeogr. Palaeoclimatol. Palaeoecol. 170: 171-196. 
Jorissen, F. J., Fontanier, C. & Thomas, E., 2007- Paleoceanographical proxies based on deep-sea benthic foraminiferal assemblage

characteristics. In: Proxies in Late Cenozoic Paleoceanography (Pt. 2): Biological tracers & biomarkers, edited by C. Hillaire-Marcel and 

Keller, G., 1999- The Cretaceous-Tertiary Mass extinction in planktonic foraminifera: Biotic constrains for catastrophe theories, in: Macleod, 
N., & G. Keller, Cretaceous-Tertiary mass extions: Biotic & environmental changes. 49-83

Geol. Helv. 91, 75-102. 
Loeblich, A. R., JR. & Tappan, H., 1950- Foraminifera from the type Kiowa Shale, Lower Cretaceous of Kansas. Kansas, Univ., Pal. Contr., 

no. 6 (Protozoa art. 3), pp. 1-1 5, pls. 1-2 Nederbragt, A. J., 1991. Late Cretaceous biostratigraphy and development of Heterohelicidae 
planktic foraminifera. Micropaleontology, 37:329–372. 

Nederbragt, A.J., 1991- Late Cretaceous biostratigraphy and development of Heterohelicidae planktic foraminifera. Micropaleontology, 
37:329–372.

Petrizzo, M. R., 2001- Late Cretaceous planktonic foraminifera from the Kerguelen Plateau (ODP Leg 183): new data to improve the Southern 
Oceans biozonation. Cretaceous Res., 22:829–855.

Phleger, F. B., 1951- Foraminiferal distribution, pt. l, Ecology of foraminifera, northwest Gulf of Mexico. Geol. Soc. Am. Mem. , 46: 1-88. 
Robaszynski, F. and Caron, M., 1995- Foraminifères planctoniques du Crétacé: commentaire de la zonation Europe-Méditerranée. Bull. Soc. 

Geol. Fr., 166:681–692.
Robaszynski, F., Caron, M., Gonzales-Donoso, J. M., 1984- Wonders, A. A. H. and the European Working Group on Planktonic Foraminifera, 

Atlas of Late Cretaceous globotruncanids. Rev. Micropaleontol., 26:145–305.

Tappan, H., 1940- Foraminifera from Then Grayson Formation of northern Texas. Journal of Paleontology, v. 17, p. 93-126
Tappan, H., 1943- Foraminifera from the duck Creek Formation of Oklahoma & Texas. Journal of Paleontology, v. 17, p. 93-126

A review of paleoecological concepts; Earth Sciences Reviews 46, 213-236. 

 paleoecology. Fossils& Strata, 43:1–94. 

PALAIOS, 12: 354-371.
Wonders, A. A., 1980- Middle & late Cretaceous planktonic Foraminifera of the western Mediterranean area. Utrecht Micropaleontology

 Bulletin, 24, 1-15
Wright, R. G., 1977- Planktonic-benthonic ratio in Foraminifera as paleobathymetric tool: quantitative evaluation. Annu. AAPG and Soc. Econ.

 Paleontol. Mineral. Conv., Washington, D. C., 65.

Archive of SID

www.SID.ir

www.SID.ir


Palaeobathymetry of the Ziarat-Kola Section at the Upper Maastrichtian, 
Central Alborz, through Planktonic and Benthic Foraminifera
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Abstract

At this research are studied late cretaceous sediments at Ziarat-kola section, Central Alborz, in order to Palaeobathymetry and sea level change. These sediments 

are with about 200m thickness consist of monotonous Marl and limy marl. Based on Planktonic foraminifera gain Upper Maastrichtian stage (Abathomphalus 

mayaroensis zone). In order to Palaeobathymetry and sea level change used to three methods common consisting of morphotype Planktonic foraminifera, 

ratio Planktonic foraminifera to benthic foraminifera and assigning genus and benthic foraminifera species. With morphotype analysis was indicated that third 

change was examinated to use two genus, Globotruncana (deep dweller) and Pseudoguembelina (Mixed layer dweller). In orther to assign paleodepth at this area 

used to Planktonic foraminifera to total foraminifera minus infaunal Benthic foraminifera and the regression equation [Depth = e (3. 58718 + (0. 03534 × %*p)]. 

examination genus and Benthic foraminifera species depth index and such results gain at above method were indicating that this sediments in upper bathyal and 

middle bathyal. Thus, results indicate that beginning and end of are deeper from middle section.
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Abstract

Laibid (northwest Esfahan) metamorphic rocks are situated in complexly deformed sub zone of the Sanandaj-sirjan zone, in which bounding faults emplaced 

Permian metamorphosed, beside the younger Triassic-Jurassic metamorphic rocks. Structural study of these units reveals three deformation stages of a progressive 

stage, to broad, for the second stage, and to wide, for the third one. Superposition of these fold generations caused in coaxial interference patterns. It seems 

that during Late Jurassic, these three folding stages consequently formed and passively rotated in a continuous deformation condition, by gradually decreasing 

deformation depth. Dikes alternatively injected into the extensional fractures and through the axial plane foliation and gradually deformed in to the fold, boudin, 

folded boudin, and boudined fold. 
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