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:         
Globigerina spp. assemblage zone 
Age: Oligocene

   4    55       
         17     
          .    
Hantkenina, Turborotalia cer-       
                  roazulensis
 Nummuliter vascus – Nummulites  intermeadius- chteli
 1457      1474      
:        .     

Globoturbototalia angulisuturalis, Globoturborotalia ci-
peroensis, Turborotalia ampliapertura, Pseudohastigerina 
micra, Cassigerinella chipolensis, Catapsydrax dissmislis, 
Globigerinaides venezuelana, Paragloboratalia siakensis, 
Eouvigerina sp, Baculogypsinoides sp. Eponides sp., Tex-
tularia sp., Rotalia sp.
 Cassigerinella  chipolensis /      
 Globigerina ampliapertura  Bolli  Psedohastigerina micra
 (1957), Bolli & Bermudez (1965), Bolli & Permoli Silva
 Globigerina ampliapertura, Blow    (1973)

.   Postuma (1971)  (1969)

Lepidocyclina – Operculina – Ditrupa assemblage 
zone. 

Age: Oligocene
    75      56    

 .        
Oper-  Eulepidina        
    .     1457    culina
 Nummulites   Nummulites vascus     
  .    1382  intermedius / chteli

 :     
Eulepidina elephantina, Eulepidina dilatata, Operculi-

na complanata, Astergerina rotula, Neorotalia viennotti 
Eouvigerina khuzistanica, Eouvigerina sp., Operculina 
sp., Planorbulina sp., Bigenerina sp., Heterostegina sp, 
Ditrupa sp., Turborotalia ampliapertura, Globoturboro-
talia ouachitaensis, Globoturborotalia  angulisuturalis, 
Dentoglobigerina yeguensis, Globorotalia increbescense, 
Globoratalia ciperoensis, Globigerina praebulloides, Cas-
sigerinella chipolensis 
      Mix facies    .  
          

     .(1 )  

Nummulites intermedius – Nummulites vascus as-
semblage zone.

Age: Oligocene
           88   
     .    57     
Nummulites vascus, Nummulites inter-     
 1382    Operculina complanat   medius – chteli
  1294            

 :       .  
Operculina complanta, Eulepidina sp., Triloculina trigo-

nula, Lepidocyclina sp., Spiroclypeous blankenhorni, Ne-
orotalia viennotti, Operculina sp., Astergerina sp., Elphid-
iums sp. 1, Amphistegina sp., Peneroplis sp., Dendritina 
rangi.

:       
Echinoderm debris, Bryzoa debris, Algae debris, Gas-

tropod debris, Ostracod debris, Tubucellaria sp.
 .  

Austrotrillina asmariensis - Peneroplis evolutus assem-
blage zone

Age: Early Miocene (Aquitanian)
          38  
   .   59       
   Eulepidina  Nummulites      
         .    1268 
    evolutus   Peneropli  Austrotrillina asmariensis

 .     1230
 :       

Peneroplis thomasi, Austrotrillina howchini, Mean-
dropsina anahensis, Dendritina rangi, Meandropsina 
iranica, Spirolina sp., Archaias sp., Pyrgo sp., Schlumber-
gerina sp., Meandropsina sp., Miliola sp., Reussela sp., 
Rotalia sp., Quinquliculina sp., Globigerinoides sp.

Rotalia – Elphidium assemblage zone. 
Age: Aquitanian – Burdigalian 

          152  
 63        1060   1212   

  .  
 (4  3  )       
Ammonia beccari, Neorotalia viennotti, Rotalia sp., 

Trilculina sp., Discorbis sp., Quinquliculina sp., Mean-
dropsina iranica, Meandropsina anahensis, Glomospira 
sp., Pyrgo sp., Spirolina sp., Schlumbergerina sp., Den-
dritina rangi, Triloculina trigonula, Elphidium sp.1, Glo-
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          -1 

A-Dendritina rangi, d’Orbigny, 
Sample No. 1250

B-Peneroplis evolutus Henson, 
Sample No. 1950

C-Globoratalia archeomenardii, Bolli, 
Sample No. 1150

D-Paragloborotalia siakensis, Leroy, 
Sample No. 1150  

E-Dentoglobigerina yeguaensis, Weinz, 
and Applin, Sample No. 1431

F-Globigerina praebulloides, d 'Orbigny,
Sample No. 1474

G-Globoturborotalita angulisuturalis, 
Bolli, Sample No. 1458

H-Pseudohastigerina micara , Cole, 
Sample No. 1500

I- Asterigerina  rotula.( Kaufmann), 
Sample No. 1438

J- Elphidium sp. 14, Thomas,
Sample No. 1146

K-Miogypsina sp. , Sacco, 
Sample No. 1108

L- Spiroclypeus blankenhorni, Henson,
Sample No. 1323
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bigerinoides subquadratus, Globorotalia archeomenardii, 
Echinoderm debris, Bryozoa debris, Algae debris, Tubu-
cellaria sp., Gastrapod debris, Ostracod debris, Ditrupa  sp. 

  Laursen, et al. (2009)     
     Ehrenberg et al.  (2007)

 Ehrenberg et   Laursen, et al. (2009)    
         al. (2007)
   .          
            
 Globigerina - Turborotalia cerroazulensis - Hantkenina
  .        assemblage zone
Turborota-          
       lia cerroazulensis - Hant kenina
             
           .
    Spiroclypeus blankenhorni  
           .  
          .
  .        Miogypsina 
            
           .  

.  

       
Order:FORAMINIFERIDA Eichwald, 1830  
Suborder: TEXTULARIINA Delag & Herouard, 1896
Superfamily:AMMODISCACEA Reuss, 1862
Family: AMMODISCIDAE Reuss, 1862 
Subfamily: AMMOVERTELLININAE Chernykh, 1967 
Genus: GLOMOSPIRA Rzehak, 1885  
Species: Glomospira sp.  
 
Suborder: MILIOLININA Delage and Herouard,1896
Superfamily: MILIOLACEA Ehrenberg, 1839
Family: MILIOLIDAE Ehrenberg,1839
Genus: SCHLUMBERGERINA Munier and Chalmas, 
1882
Species:Schlumbergerina sp. 
Genus: QUINQULOCULINA d’Orbigny, 1826                                                             
Species:Quinquloculina sp. 

Family: HAVERINIDAE Schwager, 1876
Subfamily: MILIOLINELLINAE Vella,1957 
Genus: PYRGO Defrace, 1824 
Species: Pyrgo sp. 

Genus: TRILOCULINA d’ Orbigny,1826
Species: Triloculina  trigonula( Lamarck) 
1804 Miliolitea trigonula Lamarck; p. 351, pl. 17, g  4. 
1917 Triloculina trigonula (Lamarck); Cushman, p.650.
1967 Triloculina trigonula (Lamarck); Adams & Bour-
geois, p. 18,pl. 1, g 4.
2004 Triloculina trigonula (Lamarck) ; Daneshian & De-
ziani, p. 4577, pl. 3, g 1.  

Family: AUSTROTRILLINIDAE Loblish and Top-
pan,1986 
Genus: AUSTROTRILLINA Parr, 1942
Species: Austrotrillina  asmariensis (Schlumberger) 
1893 Trilina howchini Schlumberger, p.119, g. 1, pl.3, 

g. 6.
1967 Austrotrillina asmariensis (Schlumberger); Adams 
& Bourgeuis, pl. 1, gs .8-9.
1968 Austrotrillina howchini (Schlumberger); Adams, p. 
86, pl. 2, gs. 1-7.
1986 Austrotrillina (Schlumberger); Kalantari, p. 281, pl. 
135, g. 27, pl. 6, gs. 1-5,7.
 
Family: PENEROPLIDAE Schultze, 1854
Genus: DENDRITINA d’Orbigny, 1826
Species: Dendritina rangi d’Orbigny emend. Fornasini, 
1904 
1904 Dendiritina rangi d' Orbigny emend. Fornasini, p. 6, 
pl. 1, g. 13.
1950 Dendiritina sp.cf. D. rangi d' Orbigny; Henson, p. 
31, pl. 5, g. 2; pl. 6, gs. 2,3; pl. 10, g. 3.
1967 Dendiritina sp.cf. D. rangi d' Orbigny; Adams & 
Bourgeois, p. 20, pl. 2, gs. 2,3.
2004 Dendiritina sp.cf. D. rangi d' Orbigny; Daneshian & 
Daziani, p. 4578, pl. 3, g. 5.

Genus: PENEROPLIS de Montfort, 1808
Species: Peneroplis evolutus Henson, 1950 
1950 Peneroplis evolutus Henson, p. 37, pl. 15 , gs. 
12,13,14, pl. 6, g. 1, pl. 10, gs. 2,6,8,11.
1967 Peneroplis evolutus Henson; Adams & Bourgeois, 
p. 20.
1986 Peneroplis evolutus Henson; Kalantari, p.232, g. 
99.
2004 Peneroplis evolutus Henson; Daneshian & Deziani, 
p. 4578, pl. 3, g. 6.
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Species: Peneroplis thomasi Henson, 1950 
1950 Peneroplis thomasi Henson, p. 36, pl. 5, gs. 7-11.
1967 Peneroplis thomasi Henson; Adams & Bourgeois, p. 
20, pl. 2, g. 4b.

Family: MEANDROPSINIDAE Herson, 1948
Genus: MEANDROPSINA Munier- Chalmas, 1898 
Species: Meandropsina anahensis Henson, 1950 
1950 Meandropsina anahensis Henson , p. 57, pl. 6, gs. 
4-9 ; pl. 8, g. 10, pl. 9, g. 4.
1967 Meandropsina anahensis Henson; Adams & Bour-
geois, p. 21, pl. 2, gs. 3,4, 13a.
1986 Meandropsina anahensis Henson; Kalantari, p. 281, 
pl. 135, g. 13.
2004 Meandropsina anahensis Henson; Daneshian & De-
ziani, p. 4580, pl. 4, g. 2.

Species: Meandropsina iranica Henson, 1950 
1950 Meandropsina iranica Henson, pl. 6, gs. 10,11, pl. 
10, g. 4,5,7,9,10.
1967 Meandropsina iranicaHenson; Adams & Bourgeois, 
p. 21, pl. 2, g. 13.
1986 Meandropsina iranica Henson; Kalantari, p. 232, 
Text- g. 99.
2004 Meandropsina iranica Henson; Daneshian & Dezi-
ani, p. 4580, pl. 4, g 3.

Genus: SPIROLINA Lamarck, 1804 
Species: Spirolina cylindracea Lamarck,1804 
1804 Spirolina cylindracea Lamarck, p.245, pl.62, g. 15.
1950 Spirolina sp.cf.S. cylindracea  Lamarck; Henson, p. 
31, pl. 8, g. 11. 
 
Subfamily: ARCHAIASINAE Chushman, 1927       
Genus: ARCHAIAS de Montfort, 1808
Species: Archaias  sp.
 
Suborder: GLOBIGERININA Delonge and Herouard, 
1896
Superfamily: GLOBOROTALIACEA Cushman, 1927
Family: GLOBOROTALIIDAE Cushman, 1927
Genus: GLOBOROTALIA Cushman, 1927 
Species: Globorotalia  archeomenardii Bolli, 1957
1957 Globorotalia archeomenardii Bolli, p. 119, pl. 28, 

gs. 11a-c.

1971 Globorotalia archeomenardii Bolli; Postuma, pp. 
316-317.
Genus: PARAGLOBOROTALIA Cifelli, 1982
Species: Paragloborotalia siakensis (Leroy) 
1939 Globorotalia siakensis Leroy, p. 262, pl. 4, gs. 20-
22.
1971 Globorotalia siakensis Leroy; Postuma, pp. 358-359.
1985 Paragloborotalia siakensis (Leroy); Bolli & Saun-
ders, p. 39, pl. 3, gs. 30-31.

Genus: TURBOROTALIA Cushman, 1949
Species: Turborotalia centralis (Cushman and Bermudez)
1937 Globorotalia centralis Cushman & Bermudez, p. 26, 
pl. 2, gs. 62-65. 
1971 Globorotalia centralis Cushman & Bermudez; Pos-
tuma, pp. 182-183.
1985 Turborotalia centralis (Cushman & Bermudez); Bol-
li & Saunders, p. 136, gs. 34, 5-8.

Species: Turborotalia cerroazulensis Cole  
1928  Turborotalia cerroazulensis Cole, p. 217, pl. 32, gs. 
11-13. 
1971 Turborotalia cerroazulensis  Cole; Postuma, pp. 184-
185.

Species: Turborotalia ampliapertura (Bolli)
1957 Globorotalia ampliapertura Bolli, p. 108, pl. 22, gs. 
4a-7b.
1971  Globorotalia ampliapertura Bolli; Postuma, pp. 142-
143.
1985 Turborotalia ampliapertura (Bolli); Bolli& Saun-
ders, p. 164, g.14, 1-3G.

Family: CATAPSYDRACIDAE Bolli, Loeblich and Tap-
pan, 1957
Genus: CATAPSYDRAX Bolli, Loeblich and Tappan, 
1957      
Species: Catapsydrax dissimilis Cushman and Bermudez, 
1937
1937 Catapsydrax dissimilis Cushman and Bermudez, p. 
25, pl. 3, gs. 4-6.
1971 Catapsydrax dissimilis Cushman and Bermudez; 
Postuma, pp. 256-257.

Genus: DENTOGLOBIGERINA Blow,1979 
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Species: Dentoglobigerina yeguaensis Weinz and App-
lin,1929 
1929  Dentoglobigerina yeguaensis  Weinz and Applin, p. 
408, pl. 43, gs. 1a-b.
1971  Dentoglobigerina yeguaensis Weinz and Applin; 
Postuma, pp. 163-164.

Superfamily: HANTKENINACEA Cushman,1927
Family: HANTKENINIDAE Cushman,1927 
Genus: HANTKENINA Cushman,1924
Species:Hantkenina sp. 

Family: CASSIGERINELLIDAE  Bolli and Loeblich and 
Tappan, 1957
Genus: CASSIGERINELLA Pokorny, 1955
Species:Cassigerinella  chipolensis Cushman and Ponton, 
1932 
1932 Cassigerinella chipolensis Cushman and Ponton, p. 
98, pl. 15, gs. 2a-c.
1955  Cassigerinella boudecensis Pokorny, p. 136, text-

gs. 1-3.
1971 Cassigerinella chipolensis Cushman and Ponton; 
Postuma, pp .254-255.

Superfamily: GLOBIGERINACEA  Carpenter, Parker 
and Jones, 1862
Family: GLOBIGERINIDAE  Carpenter, Parker and 
Jones, 1862
Subfamily: GLOBIGERININAE  Carpenter, Parker and 
Jones, 1862
Genus: GLOBIGERINA  d 'Orbigny, 1826
Species:Globigerina praebulloides  Blow, 1959  
1959 Globigerina praebulloides  Blow, p. 180, pl. 8, gs. 
47a-c. 
1971Globigerina praebulloides  Blow; Postuma, pp. 268-
269.
 1983 Globigerina praebulloides Blow; Kennett & Srini-
vasan, p. 37, pl. 6, gs. 1-3.

Species:Globigerinoides subquadrata  Bronnimann, 1954 
1954 Globigerinoides subquadrata  Bronnimann, p. 680, 
pl. 1, gs. 8a-c.
1971 Globigerinoides subquadrata  Bronnimann; Postu-
ma, pp. 306-307. 

Genus:GLOBOTURBOROTALIA Hofker, 1976
Species:Globoturborotalia  angulisuturalis Bolli
1957 Globoturborotalia angulisuturalis Bolli, p. 109, pl. 
22, gs .11a-c.
1971 Globoturborotalia angulisuturalis Bolli; Postuma, 
pp. 260-261.

Species: Globoturborotalia  ouchitaensis Howe and Wal-
lace,1932 
1932 Globoturborotalia ouachitaensis Howe and Wallace, 
p. 74, pl. 10, gs. 7a-b.
1971 Globoturborotalia ouachitaensis Howe and Wallace; 
Postuma, pp. 152-153.

Family: HASTIGERINIDAE  Bolli,Loeblich and Tap-
pan,1957
Genus:HASTIGERINA Thomson, 1876
Species:Pseudohastigerina  micra (Cole)
1927 Pseudohastigerina  micra (Cole), XIV(51): 22, pl.5, 

g. 12. 
1971 Hastigerina micara (Cole); Postuma, pp. 228-229.
1985 Pseudohastigerina micara (Cole); Bolli & Saunders, 
pp. 118-119, gs. 21, 1-8.

Superfamily: ACERVULINACEA Schultze, 1854
Family: ACERVULINIDAE Schultze, 1854
Genus: SPHAEROGYPSINA Galloway, 1933
Species: Sphaerogypsina globulus (Reuss) 
 1848 Ceriopora globulus Reuss, p. 33.
1933 Sphaerogypsina globules (Reuss); Galloway, p. 309.
1992 Sphaerogypsina globules (Reuss); Kalantari, p. 197.

Superfamily: ASTERIGERINACEA d' Orbigny, 1839
Family: ASTERIGERINIDAE d' Orbigny, 1839
Genus: ASTERIGERINA d' Orbigny, 1839
Species: Asterigerina  rotula (Kaufmann) , 1867
1867 Hemistegina rotula Kaufmann, p.150, pl. 8, g. 19 
a-e. 
1967 Asterigerina rotula (Kaufmann); Adams & Bour-
geois, p. 30, pl. 5, g. 3.

Family: AMPHISTEGINIDAE Cushman, 1927
Genus: AMPHISTEGINA d' Orbigny, 1826
Species:Amphistegina sp. 
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Superfamily: BULIMINACEA Jones, 1875
Family: REUSSELLIDAE Cushman,1933
Subfamily: ANGULOGERININAE Galloway, 1933
Genus: REUSSELLA Galloway,1933
Species: Reussella sp. 
Superfamily: DISCORBACEA Ehrenberg, 1838
Family: DISCORBIDAE Ehrenberg, 1838
Genus: DISCORBIS Lamarck, 1804                                                                              
Species: Discorbis sp. 

Suborder: ROTALININAE  Delage and Herouard, 1896
Superfamily: EOUVIGERINACEA Cushman, 1927
Family: EOUVIGERINIDAE Cushman, 1927
Genus: EOUVIGERINA Cushman, 1927
Species: Eouvigerina khuzistanika Thomas, 1950 
1950 Eouvigerina  khuzestanica Thomas, p. 296, pl. 1, g. 
9.

Superfamily: PLANORBULINACEA
Family: PLANORBULINIDAE  Schwager, 1877
Subfamily: PLANORBULININAE Schwager, 1877
Genus: PLANORBULINA d' Orbigny, 1826
Species: Planorbulina sp. 
 
Family: LEPIDOCYCLINIDAE Scheffen, 1932
 Subfamily: LEPIDOCYCLININAE Scheffen,1932
Genus: EULEPIDINA  Douville, 1911
Species:Eulepidina  sp.
 
Superfamily: ROTALIACEA Ehrenberg,1839
Family: ROTALIIDAE Ehrenberg, 1839
Subfamily: ROTALIINAE Ehrenberg, 1839
Genus: ROTALIA Lamarck, 1804
Species: Rotalia  viennotti Greig, 1935 
1935 Rotali viennotti Greig, p. 524, pl. 58, gs. 1-14.
1952 Rotlia viennotti Greig; Bermudez, p. 19.
1958 Rarotlia viennotti Greig; Reiss and Merling, p. 1, pl. 
3, gs. 1-5.
1967 Rotalia viennoti Greig; Adams& Bourgeois, p.26, 
pl.4, g.1.
1967 Rotalia viennoti Greig; Kalantari, p.220, g.93.
1967 Rotalia viennoti Greig; Daneshian& Deziani, p. 
4585, pl.5, g.4.
1991 Neorotlia viennotti (Greig); Hottinger, Haliez and 
Reiss, p. 27, gs. 8-122.

Subfamily: AMMONIINAE Saidova, 1981
Genus: Ammonia Brunnich, 1772
Species: Ammonia beccari  (Linne).
1858 Nautilus beccari Linne, p. 71.
1943 Streblus beccari (Linne); Ishizaki, Taiwan Tigaku 
Kizi, p. 53, pl. 1, g. 6.
1961 Rotalia beccari (Linne);  Huang, p. 68, gs. 1-12.
1987 Ammonia beccari (Linne); Papp & Schmid, pl. 61, 

gs. 1-5. 
 
Subfamily: ELPHIDIINAE Galloway, 1933
Genus: ELPHIDIUM de Montfort, 1808
Species: Elphidium sp.14 (Thomas)
1949 Rotalia sp.14, Thomas, M.I. S, Type collection
1967 Elphidium sp.14, (Thomas); Adams & Bourgeois, p. 
26, pl. 4, gs. 4,5.
Species: Elphidium sp.

Family: MIOGYPSINIDAE Vaughan, 1928                                                                 
Genus: MIOGYPSINA Sacco, 1893
Species: Miogypsina sp.

Family: NUMMULITIDAE Lamarck,1801
Subfamily: CYCLOCLYPEINAE d' Orbigny, 1826
Genus: HETEROSTEGINA d' Orbigny, 1826
Species: Heterostegina sp. 
 
Subfamily: NUMMULITINAE Lamarck,1801
Genus : NUMMULITES Lamarck,1801
Species :Nummulites globulus  Leymerie, 1846  
1846 Nummulites globulus  Leymerie, p. 128, pl. VII, 

gs. 13-17b.
1965 Nummulites globulus  Leymerie; Bozorgnia; Kalan-
tari, p. 10, pl. III, gs. 5-10.
1972 Nummulites globulus  Leymerie; Blondeau, p. 142, 
pl. XVII, gs. 5-14.

Species: Nummulites intermedius (D’Archiac), 1846 
1846 Nummulites intermedia D’Archiac, p.416, pl.9, 

gs.23-24.
1911 Nummulites  intermedius (D’Archia); Boussac, p. 
84, pl. 1, gs. 4-5; pl.2, g.12; pl.4, g.3.
1961 Nummulites  intermedius (D’Archia); Montanari, p. 
577, pl. II, gs. 10-12.
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1967 Nummulites  intermedius (D’Archia); Adams & 
Bourgeois, p. 27, pl. 4, gs. 8-9.
Species :Nummulites chetli (Michelotti), 1841 
1841 Nummulites fychteli Michelotti, p.44, pl.3, g.7.
1848 Nummulites garanciana Michelotti ; Joly& Ley-
merie, p.38, pl. 1, gs.9-12 ; pl. 2, g. 8.
1967 Nummulites chtelli (Michelotti); Adams & Bour-
geois, p. 27, pl. 4, gs. 8-9.  
1976 Nummulites chtelli (Michelloti); Sirel& Gondus, p. 
157, pl. 2, gs. 1-6,9.
1981 Nummulites chtelli (Michelloti), Schaub, p.128, 
pl.50, gs. 5-18.

Species: Nummulites vascus (Joly and Leymerie),1848
1848 Nummulites vasca Joly & Leymerie, p. 38, pl. 1, 

gs. 15-17; pl. 2, g.7.
1911  Nummulites vasca (Joly & Leymerie); Boussac, p. 
35, pl. III, gs. 17-18.
1967 Nummulites vascus (Joly & Leymerie); Adams & 
Bourgeois, p. 27, pl. 4, gs. 6-7.
1976 Nummulites vascus (Joly & Leymerie); Sirel & 
Gunduz, p. 157, pl. II, gs. 7,8,10-12, pl. III, gs. 1-9.

Genus: OPERCULINA d’ Orbigny, 1826                                                                     
Species: Operculina complanta (De France)
1822 Lenticulites complanata De France. p. 453
1826 Operculina complanata (De France); d’Orbigny, p. 
281, pl. XIV, gs. 7-10.
1967 Operculina complanata (De France); Adams & 
Bourgeois, p. 28, pl. 5, g. 1.
1992 Operculina complanata (De France); Kalantari, p. 
188, pl. 6. g. 74.

Genus: SPIROCLYPEUS Douville, 1905
Species: Spiroclypeus blankenhorni Henson
1937 Spiroclypeus blankenhorni Henson, p. 50, pl. 3.
1967 Spiroclypeus blankenhorni Adams & Bourgeois, p. 
29, pl. 5, gs. 2-9.
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