
1-Helvetoglobotruncana helvetica (Sigal) total range Zone, 2-Marginotruncana sigali - Dicarinella primitiva (Premoli Silva & Sliter)  Partial

 .range Zone,  3- Dicarinella concavata (Sigal) interval Zone   4-Dicarinella asymetrica (Postuma) total range Zone
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Helvetoglobotruncana helvetica Zone

Category: Total range Zone               

Age:Middel Turonian

Author:Sigal(1955)

(Total range zone)

Helvetoglobotruncana helvetica

Dicarinella  algeriana (Caron), Dicarinella  hagni

(Scheibnerova), Dicarinella imbericata (Monrod), Globigerinelloides

ultramicra (Subbotina),  Helvetoglobotruncana helvetica (Bolli),

Heterohelix globolusa  (Ehrenberg),  Heterohelix moremani (Cushman),

Hedbergella delrioensis (Carsey), Hedbergella  planispira (Tappan),

Marginotruncana renzi Marginotruncana  sinuosa Porthault,

Marginotruncana schneegansi (Sigal),  Marginotruncana sigali (Reichel),

Praeglobotruncana  delrioensis (Plummer),  Praeglobotruncana  stephani

Ventilaberella eggeri Cushman,  Whiteinella aprica (Loeblich &

Tappan), Whiteinella baltica Douglas & Rankin, Whiteinella praehelvetica

.Trujillo,  Whiteinella paradubia (Sigal)

A1-A22

Keller et al.(2004)  

Helvetoglobotruncana helvetica Keller & pardo(2004)

(Diachronic)

(Premoli Silva & Sliter, 1981; Mcnulty,1976)

(Fleury, 1980; Sigal, 1977) (Wonders, 1979,1980)

(Gradstein et al.,1978; Pessagno & longorria, 1973a,b)

Marginotruncana sigali-Dicarinella primitive Zone

Category:Partial range Zone

Age: Late middle to late Turonian

Author:Premolisilva&Sliter(1999)

(partial range Zone)

Dicarinella concavata Helvetoglobotruncana helvetica

Dicarinella canaliculata

(Reuss), Dicarinella hagni (Scheibnerova) Dicarinella primitiva (Dalbiez),

Globigerinelloides  sp., Globigerinelloides ultramicra (Subbotina),

Hedbergella delrioensis (Carsey), (Porthault),

Hedbergella planspira (Tappan), Heterohelix globolusa (Ehrenberg),

Heterohelix sp., Marginotruncana marginata (Reuss), Marginotruncana

praconcavata Porthault, Marginotruncana pseudolinneiana Pessagno,

Marginotruncana renzi Marginotruncana sigali (Reichel),

Marginotruncana schneegansi (Sigal), Marginotruncana undulata

(Lehmann), Praeglobotruncana gibba Klaus ,Praeglobotruncana stephani



Ventilabrella eggeri (Cushman), Whiteinella aprica (Loeblich&

Tappan), Whiteinella brittonensis (Loeblich& Tappan), Whiteinella baltica

.Douglas& Rankin, Whiteinella paradubia (Sigal)

A A

Gorbachik,1971a.b;) (McNulty,1976; Premoli-Silva &Sliter,1981)

(Fleury,1980; Sigal,1977) (Maslakova,1971

Pessagno & longorria, 1973a,b; (Gradstein et al., 1978)

Marginotruncana schneegansi Zone

Dicarinella concavata Zone

Category: Interval Zone

Age:Late Turonian to Early Santonian         

Author: Premoli silva & Verga, 2004          

Dicarinella concavata (Interval zone)

Sigal (1955) Dicarinella asymetrica

Premoli silva & Verga,)

(2004

Archeoglobigerina bousquensis

Pessagno,  Archeoglobigerina cretacea (d‘Orbigny), Dicarinella

canaliculata (Reuss),  Dicarinella concavata (Brotzen), Dicarinella hagni

(Scheibnerova), Dicarinella primitiva (Dalbiez), Globigerinelloides caseyi

(Bolli,Loeblich& Tappan), Hedbergella delrioensis (Carsey),  Hedbergella

(Porthault), Hedbergella planispira (Tappan),  Hedbergella

simplex (Morrow), Heterohelix globolusa (Ehrenberg),  Marginotruncana

marginata (Reuss), Marginotruncana praconcavata  Porthault,

Marginotruncana renzi Marginotruncana sigali (Reichel),

Marginotruncana schneegansi (Sigal), Marginotruncana sinuosa  porthault,

Praeglobotruncana gibba  Klaus,  Praeglobotruncana stephani

Ventilabrella eggeri Cushman, Whiteinella archeocretacea  Pessagno,

Whiteinella baltica Douglas& Rankin,  Whiteinella brittonensis (Loeblich&

 .Tappan), Whiteinella aumalensis (Sigal), Whiteinella paradubia (Sigal)

A36-A55

McNulty,1976; Premoli-Silva)

Fleury,) (wonders, 1979, 1980) (& Sliter,1981

Gradsteinet et al.,1978; Pessagno &) (1980; Siga, 1977

(longorria, 1973 a,b

Dicarinella asymetrica zone

Category: Total range zone

Age: Early Santonian to Early Campanian

Author: Robaszynski&Caron, 1995                                                                                                 

(Total range zone)

Postuma (1971) Dicarinella asymetrica

Robaszynski &)

(Caron, 1995

Archeoglobigerina bosquensis  Pessagno,  Archeoglobigerin  cretacea

Contusotruncana fornicata  (Plummer) ,  Contusotruncana

pateliformis Dicarinella asymetrica (Sigal),  Dicarinella

canaliculata (Reuss),  Dicarinella concavata (Brotzen),  Dicarinella

hagni (Scheibnerova),  Globigerinelloides alvarezi  (Eternod olvera),

Globigerinelloides bolli  (Pessagno),  Globigerinelloides  escheri,

Globigerinelloides  prarihellensis (Pessagno),  Globigerinelloides sp.,

Globotruncana arca (Cushman),  Globotruncana bulloides Vogler,

Globotruncana linneiana Globotruncanita elevata

(Brotzen), (Porthault), Hedbergella holmdelensis

(Olsson), Hedbergella simplex (Morrow), Heterohelix globolusa

(Ehrenberg), Leaviheterohelix pulchera (Brotzen) , Marginotruncana

coronata (Bolli), Marginotruncana marginata (Reuss), Marginotruncana

pseudolinneiana Pessagno,  Marginotruncana praconcavata Porthault,

Marginotruncana renzi Marginotruncana schneegnasi

(Sigal), Marginotruncana sigali (Reichel), Pseudoguembelina costelifera

Masters, Pseudotextularia nuttalli (Voorwijk),Praeglobotruncana gibba

Klaus, Praeglobotruncana Rugoglobigerina rugosa

 .(Plummer)

(A56-A102

Caron (1985)

Marginotruncana coronata Marginotruncanids

Dicarinella asymetrica

Globotruncana elevate

Dicarinella asymetrica

Premoli-silva&Sliter (1995)

Marginotruncanids

Marginotruncana

(McNulty,1976; Premoli-Silva & Sliter,1981)

(Fleury,1980; Sigal,1977)  (wonders, 1979,1980)

(Grandstein,1978)

Caron,1985; Sliter,1989)

  (Premoli  Silva, 2004; Robaszynski& Caron,1995; Wonders,1980



Premoli-)

Silva & Sliter (2004

Helvetoglobotruncana helvetica Zone of

Sigal 1955, Marginotruncana sigali-Dicarinella primitiva Zone

of Premoli Silva & Sliter 1999, Dicarinella  concavata Zone

of  Premoli silva & Verga, 2004, Dicarinella  asymetrica Zone

of Robaszynski&Caron, 1995

Rotalipora cushmani

Whiteinella archaeocretacea

Contusotruncana pateliformis, Rugoglobigerina rugosa, Globotruncanita elevata

Marginotruncanids

Globotruncanids

This study
Premoli Silva &

Verga (2004)
Robaszynski & Caron

(1995)
Sliter (1989)Caron (1985)Wonders (1980)Age
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Plate1

1-3: Hedbergella delrioensis, Samples 1,4,7. 4-5: Helvetoglobotruncana helvetica, Samples7,11. 6-7: Dicarinella cf hagni , 

Sample8. 8-10: Dicarinella imbericata , Samples 10,11, 12.11: Dicarinella canaliculata, Sample12.12:Whiteinella brittonensis,

Sample21.13: Marginotruncana sigali,Sample24. 14:Helvetoglobotruncana helvetica,Sample22.15:Dicarinellaimbericata,



Plate2

1: Dicarinella cf algeriana,  Sample2.  2: Dicarinella imbericata,  Sample10. 3: Marginotruncana sigali,  Sample12. 

4: Hedbergella planispira , Sample24.  5: Helvetoglobotruncana helvetica , Sample19.  6: Praeglobotruncana stephani , 

Sample26. 7: Hedbergella delrioensis , Sample27. 8: Whiteinella cf. aprica,  Sample24. 9: Marginotruncana schneegansi,

Sample27. 10: Praeglobotruncana cf. delrioensis,   Sample14. 11: Whiteinella aprica , Sample14.12: Helvetoglobotruncana

helvetica , Sample18. 13: Whiteinella aumalensis , Sample18.  14: Praeglobotruncana cf. delrioensis , Sample16.  Scale bar 



plate3

1: Dicarinella canaliculata Sample13.2: Dicarinella primitiva Sample49.3:Whiteinella aprica Sample34.4: Dicarinella

hagni Sample29.5: Marginotruncana cf. paraconcavata Sample55.6-7:Dicarinella hagni Sample55.8: Marginotruncana

cf. sinuosa Sample31.9: Dicarinella hagni Sample54.10:Marginotruncana pseudolinneiana Sample7.11:Dicarinella cf. 

canaliculata Sample22.12: Marginotruncana pseudolinneiana Sample22.13: Dicarinella primitiva Sample45.14: Dicarinella

canaliculata



plate4

1: Dicarinella  canaliculata, Sample29. 2: Marginotruncana cf. renzi, Sample54. 3: Archaeoglobigerina cretacea,  Sample 

44. 4: Marginotruncana pseudolinneiana, Sample53. 5: Whiteinella  brittonensis,   Sample57. 6: Marginotruncana 

pseudolinneiana, Sample40. 7: Whiteinella  paradubia, Sample30. 8: Dicarinella hagni , Sample36. 9: ,

Sample36. 10: Marginotruncana marginata , Sample54.  11-12: Dicarinella  primitiva, Sample46.  13: Globotruncana  

bulloides, Sample54.  14: Whiteinella archaeocretacea



plate5

1: Whiteinella baltica, Sample1. 2-4: Whiteinella praehelvetica, Sample1. 5: Whiteinella baltica, Sample2. 

6-7: Dicarinella primitiva ,Sample12. 8: Archaeoglobigerina cretacea ,Sample60. 9: Dicarinella asymetrica, Sample60. 

10:Contusotruncana patelliformis, Sample79. 11: Dicarinella concavata, Sample45. 12: Heterohelix moremani ,Sample2. 

13: Heterohelix globulosa, Sample11. 14: Pseudotextularia nuttalli ,Sample55. 15:Globigerinelloides sp., Sample55. 

16: Globigerinelloides prairiehillensis, Sample56. 17: Rugoglobigerina rugosa, Sample70. 18.Globigerinelloides alvarezi,

Sample56. 19: Globigerinelloides ultramira, Sample22. 20: Laeviheterohelix pulchera, Sample 54. 21: Heterohelix 

globulosa, Sample22. 22:Globigerinelloides bollii
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Comparison of Seismic, Geologic and Geodetic Moment Rates in 
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Abstract

Estimate of moment rate is comparatively reckoned as a new method for dealing with tectonic activities rate in different regions and it prepares the way for 

putting together different methods. In fact, moment rate states rate of energy which exists in deformation system. There are three different approaches to state 

moment rate that each one express tectonic motion and movement of a region from a particular view. These three approaches consist of: geodetic (surveying),

seismic and geology methods. Geodetic method which is determined on the basis of gained strain rate tensor from geodetic data, shows deformation rate 

(including seismic and aseismic) that is happening in the region at this moment in time. Moment rate which has gained on the basis of historical and instrumental 

catalogues, shows the total released seismic energy during quake events which are available in earthquake of region and geologic moment rate which gained 

with geometric parameters of faults, reveals potential of the faults in releasing stored elastic energy in. Geodetic moment rate, seismic moment rate (on the 

basis of historical and instrumental earthquake data) and geologic moment rate are estimated for Central Alborz region. The most moment rate in the study area 

belongs to geodetic approach (8.83×1019 Nm/yr) and then geologic moment rate (0.12×1019

(0.022×1019- 0.046×1019 Nm/yr). Considering, distribution of earthquake epicenters, the most seismic energy is released in the south parts of Central Alborz and 

considering high geodetic and geologic moment rates in north parts, it seems, north parts of Central Alborz have higher seismic potential. 

Keywords: Moment Rate, Central Alborz, Energy, Earthquake, Strain Rate.     
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Abstract

In order to study the fossil contents of the Abderaz Formation for biostratigraphical purposes the 300 meters thick section was sampled at type section. The 

sequence is mainly made up of grey shales and marls with two units of chalky limestone in upper part. The lower contact of the formation with Aitamir Formation 

These are: 1- Helvetoglobotruncana helvetica (Sigal) total range Zone, 2-Marginotruncana sigali - Dicarinella primitiva (Premoli Silva and Sliter) Partial 

range Zone, 3- Dicarinella concavata (Sigal) interval Zone and 4-Dicarinella asymetrica (Postuma) total range Zone. Based on, these an age of Turonian-early 

Campanian is quoted to the formation. Also it was shown that Helvetoglobotruncana helvetica, the index species for middle Turonian exists at the base of the 

formation while, in the samples immediately below this belonging to Aitamir Formation Rotalipora appenninica, the index for middel cenomanian was recorded. 

Therefore, lack of index species for late Cenomanian- early Turonian shows a gap spanning this period between the Aitamir and Abderaz Formations. This could 

be a result of sub Hersinian orogeny.

Keywords: Abderaz Formation, Biostratigraphy, Sub Hersinian Orogeny, Planktonic Foraminifera, Biozone
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