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1. Canal system
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Thrust fault Ak
Lithology
Gravel fans (Qf2)
Pale green, marl and tuffs alternating with calcareous sandstone (E)
Light-colored massive limestone (K11-1)
Red-colored conglomerate, sandstone and mudstone (Kml-2)
| Light-colored marl, alternating with marly limestone (Kml-1)
Volcanic (Kv-1)

Grey to Light colored, massive,commonly brecciated biosparudites (Jk”)

Dark green medium grained calcareous sandstone with rare shale (Jk")
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Phylum: Sarcodina Loeblich and Tappan 1964

Class: Rhizopoda Loeblich and Tappan 1964

Order: Foraminiferida Eichwald 1830

Suborder Allogromiina Loeblich and Tappan 1961

Superfamily Hormosinacea Haeckel, 1894

Family Aschemocellidae Vyalov, 1966

1. Ornamentation
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Genus Caudammina Montanaro-Gllitelli, 1955
Caudammina crassa (Geroch, 1966)
PI. 1, Fig. A.
1966 Hormosina ovulum crassa Geroch, p. 439, fig. 6.
1980 Saccammina lathrani Tappan; Sliter, pl. 1, fig. 7.
1989 Pelosina crassa (Geroch); Riegraf & Luterbacher, pl. 1, fig. 2-3.
1990 Hormosina crassa (Geroch); Kuhnt & Kaminski, p. 314, pl. 2, fig. 5.
1992 Hormosina crassa (Geroch); Kaminski, Gradstein & Geroch 239-269.pl.3, fig. 7-8.
1997 Caudammina crassa (Geroch); Holbourn & Kaminski, p. 38, pl. 7, figs. 4-9.
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Superfamily Litulacea de Blainville, 1827
Family Haplophragmoididae Maync, 1952
Genus Cribrostomoides Cushman 1910
Cribrostomoides nonioninoides (Reuss, 1863)
Pl. 1, Figs. B1 & B2.
1863 Haplophragmium nonioninoides Reuss, pl. 1, fig. 8.
1980 Labrospira nonioninoides (Reuss); Haig, pl. 3, figs. 12-19.
1994 Haplophragmoides nonioninoides Reuss; Meyn & Vespermann, pl. 1, figs. 1-8.
1996 Cribrostomoides nonioninoides (Reuss); Haig, Watkins & Ellis, fig. 5, H.
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1. Deep Sea Drilling Project
2. Ocean Deep Program
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Family Spiroplectamminidae Cushman, 1927
Subfamily Spiroplectammininae Cushman, 1927
Genus: Spiroplectammina Cushman, 1927
Spiroplectammina gandolfii Carbonnier 1952
PI. 1, Fig. C.
1952 Spiropletammina gandolfii Carbonnier, p. 112, taf. 5, fig. 2ab.
1978 Spiroplectammina gandolfii Carbonnier; Krasheninnikov & Pflaumann, 570, taf. 3, fig. 9.
1986 Spiroplectammina cf. gandolfii Carbonnier; Basov & Vasilenko, taf. 3, fig. 16
1990 Spiroplectammina gandolfii Carbonnier; Weidich, pl. 17, figs. 7-41, pl. 18, figs. 1-16; pl.
38, figs. 22-25.
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Superfamily Textulariacea Ehrenberg, 1838
Family Eggerellidae Cushman, 1937
Subfamily Dorothiinae Balakhmatova, 1972
Genus Dorothia Plummer, 1931
Dorothia hyperconica Risch, 1971
PI. 1, Figs. D1 & D2.
1971 Dorothia hyperconica Risch; 37, taf. 1, figs. 18-19.
1990 Dorothia hyperconica Risch; Weidich, 109, taf. 16, figs. 4-13.
1994 Dorothia hyperconica Risch; Bolli, Beckmann & Sanders, p. 94, figs. 24.34-36.

1. Deep Sea Drilling Project
2. Ocean Drilling Program
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Family Verneuilinidae Cushman, 1911
Subfamily Verneuilininae Cushman, 1911
Genus: Gaudryina d'Orbigny 1839
Gaudryina inflata Jendrejakova 1968
Pl. 1, Fig. E
1968 Gaudryina inflata, Jendrejakova; 272; taf. 3, fig. 1 a-d
1990 Gaudryina jendrejakovae nom. nov., Weidich p. 102, taf. 14, figs. 1-11, 17-18, taf. 38,
figs. 10-14.
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Family Nodosariidae Ehrenberg, 1838
Subfamily; Nodosariinae Ehrenberg, 1838
Genus Nodosaria Lamarck, 1812
Nodosaria paupercula Reuss, 1845
PIl. 1, Fig. F
1845 Nodosaria paupercula Reuss, p. 26; taf. 12, fig. 12.
1975 Nodosaria paupercula Reuss; Magniez-Jannin, pp. 197-198; taf. 12. figs. 35-36
1985 Nodosaria paupercula Reuss; Kuznetsova and Gorbachik, p. 89, taf. 6. fig. 1 a, b
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Genus Dentalina Risso, 1826
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Dentalina cylindroides Reuss, 1860
PIl. 1, Figs. G1 & G2.
1860 Dentalina cylindroides Reuss, p. 185, pl. 1, fig. 8.
1966 Dentalina cylindroides Reuss; Bartenstein, Bettenstaedt & Bolli, p. 153, pl. 3, figs. 200-
202, 218-219.
1973 Dentalina cylindroides Reuss; Bartenstein & Bolli, p. 405, pl. 5, figs. 25-35.
1986 Dentalina cylindroides Reuss; Bartenstein & Bolli, p. 957, pl. 2, figs. 38, 39.
1990 Dentalina cylindroides Reuss;Weidich, p. 119, pl. 25, fig. 9.
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Spiroplectamina Lenticulina
gandolfi Dorothia hyperconica Gaudryina inflata macrodisca
Valvulineria sp. cf. V. gracilima Epistomina spinulifera
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Dentalina soluta Reuss 1851

PI. 3, Fig. H.

1986 Dentalina soluta Reuss; Bartenstein & Bolli, p. 957, pl. 3, figs. 11-12.

1990 Dentalina soluta Reuss;Weidich, p. 120, taf. 39, figs. 11-12, taf. 40, fig. 7.

1995 Dentalina soluta Reuss; Holbourn & Kaminski, p. 211, pl. 4, fig. 6a,b.

Loy i B9 5loj)s Lo by g pygte 0 Faard B 0,5 (d) ST boyn>i S g8 5 00pdS diwgy il gl
Ologinr g ile o b aaa Lugill 51 (ODP) 855 4 g o VP77l 5l diges ol 1l § (S50 by

T\ ARV ST JOUNRRCUOt | EOu. Sepun | Ju epd R B J FCTRVP JOUURROUO | SO PO | PO A A 7Y


http://dx.doi.org/10.29252/gnf.4.2.169
https://gnf.khu.ac.ir/article-1-2586-fa.html

[ Downloaded from gnf.khu.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/gnf.4.2.169 ]

\Vvy TS Gy 30 Ot rilogim B T Ooliguny (6l yiiunol 3 s 5 (60 a9 S lodmnn

sl 00
Family Vaginulinidae Ehrenberg, 1838
Subfamily: Lenticulininae Chapman, Parr and Collins, 1934
Genus: Lenticulina Lamarck, 1804
Lenticulina macrodisca (Reuss, 1863)
PI. 1, Figs. H1 & H2 & H3.
1863 Cristellaria macrodisca Reuss, p. 78, pl. 9, figs. 5a, b.
1990 Lenticulina macrodisca (Reuss); Weidich, p. 124, pl. 21, figs. 1- 2.
1995 Lenticulina macrodisca (Reuss); Holbourn & Kaminski, p. 214, pl. 6, figs 9-10b.
1997 Lenticulina macrodisca (Reuss); Holbourn & Kaminski, p. 63, pl. 32, fig. 1.
2004 Lenticulina macrodisca (Reuss); Valchev, p. 53, pl. I, fig. 6.
2016 Lenticulina macrodisca (Reuss); Motamedalshariati, Raisossadat, Moloudi & Mortazavi
Mehrizi, p. 8, fig. 8 .1a-c.
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Lenticulina subangulata (Reuss, 1863)
PI. 2, Figs. Al to A4.
1863 Cristellaria subangulata, Reuss, pl. 8, fig. 7.
1984 Lenticulina subangulata (Reuss); Moullade, pl. 3, fig. 3.
1995 Lenticulina subangulata (Reuss); Holbourn & Kaminski, p. 216, pl 8, fig. la, Ib
5 i S e Loy g0t Sl il JS8 e 5 glynl Jlplw (M G L Ay, g
Lol s bayye Las 5 ol Blas o Sl dngy i oS oo T il 05 ailes Ceaay bagy] 85101
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slculs 39 5 odl o L (ODP) YAY ol o [¥8] 55102) ol o b gl 51 Gl 3 (G0 b s
ool o b oledT 58] SatalS 5 0y55d92)) o b 3Yls o b (ODP) Y88 4 YPY (Y ¥4
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Family Nezzazatidae Hamaoui & Saint-Marc, 1970
Subfamily Nezzazatinae Hamaoui & Saint-Marc, 1970

Genus Valvulineria Cushman, 1926
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Valvulineria sp. cf. V. lenticula (Reuss, 1845)
Pl. 2, Figs. B1 to B3.
cf. 1845 Rotalina lenticula Reuss, P. 35, taf. 12, fig. 17.
cf. 1960 Valvulineria lenticula (Reuss); Belford, p. 75, pl. 20, figs. 3-10
cf. 1992 Valvulineria lenticula (Reuss); Quilty, p. 418, pl. 5, figs. 17-18.
Gl g5 oo 83101 355 0n 003 02 i el (D i (JSB s 135 a1y
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0795 b Sy 9> )0 0ad (pw) Sladiges )3 5 Canl ol 53 Sglite alide (Wi g8 Awgay Ol slaws
(¥ US) 0,05 oo o,Lsl 565 4y JolS caled ol w0 (slodigas ogyin! 3l el Sglicia
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Valvulineria gracillima (Ten Dam, 1947)
PI. 2, Figs.C1& C2
1947 Valvulineria gracillima nom. nov., Ten Dam, 27, Abb. 4a-c.

1957 Gyroidinoides gracillima (Ten Dam); Hofker, 393, Abb. 435.
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Subfamily Marginulininae Wedekind, 1937
Genus Vaginulinopsis Silvestri, 1904
Vaginulinopsis excentrica Cornuel, 1848
PI. 2, Fig. D.
1975 Vaginulinopsis excentrica Cornuel; Neagu, pl. 55, figs 5, 8-17 and 22-26.
1980 Vaginulinopsis excentrica Cornuel; Sliter, pl. 12, figs 21-22, pl. 13, fig. 1.
1994 Vaginulinopsis excentrica Cornuel; Bolli, Beckmann, Sanders, p. 29, figs. 8.39-40.
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Genus Hemirobulina Stache, 1864
Hemirobulina inaequalis Reuss, 1860
PI. 2, Fig. E.
1860 Hemirobulina inaequalis Reuss, pl. 7, fig. 3.
1982 Hemirobulina inaequalis Reuss; Haig, p. 25-26, pl. 5, figs 4-6.
1989 Marginulina inaequalis (Reuss); Riegraf, p. 1056, taf. 2, figs. 6-7.
o3Il Ll 5l gu 04 45 8 Faas b 5,5 oo S5 Liswl (611 dingy dodls 0onlS puiinns Ay iimogd
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Subfamily Marginulininae Wedekind, 1937
Suborder Robertinina Loeblich & Tappan, 1984
Superfamily Ceratobuliminacea Cushman, 1927
Family Epistominidae Wedekind, 1937
Subfamily Epistomininae Wedekind, 1937
Genus Epistomina Terquem 1883
Epistomina spinulifera Reuss, 1863
PI. 2, Figs. F1 & F2.
1863 Rotalia spinulifera Reuss, p. 93-94, taf. 13, figs. 3-5.
1967 Epistomina spinulifera Reuss; Ohm, p. 140-141; Abb. 35ab.
1990 Epistomina spinulifera Reuss; Weidich, p. 157, taf. 31, fig. 7.
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Superfamily Chilostomellacea Brady, 1881

Family Gavelinellidae Hofker, 1956

Subfamily Gavelinellinae Hofker, 1956

Genus Berthelina Malapris, 1965

Berthelina baltica ( Brotzen, 1942)

Pl. 3, Figs. Al to A4.

1942 Gavelinella baltica Brotzen, p. 50, pl. 1, fig. 7.

1961 Anomalina (Gavelinella) baltica (Brotzen); Akimets, p. 137, pl. 13, figs. 4a, b, v.

1972 Gavelinella baltica (Brotzen); Gawor-Biedowa, p. 125, pl. 17, figs. 5a-c.

1989 Gavelinella baltica (Brotzen); Hart, Bailey, Crittenden, Fletcher, Price & Swiecicki, p.

334, pl. 7.10, figs. 3-5.

1995 Gavelinella baltica (Brotzen); Lamolda & Peryt, p. 116, pl. 4, figs 1-5.

1996 Gavelinella baltica (Brotzen); Peryt & Lamolda, figs. 6.3, 6.7.

2006 Berthelina baltica (Brotzen); Tyszka, p. 1308, pl. 1, text-figs 4A-D.
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Berthelina intermedia (Berthelin, 1880)

Pl. 3, Figs. B1to F.

1880 Anomalina intermedia Berthelin, p. 67, pl. 4, fig. 14.

1982 Gavelinella intermedia Berthelin, Bertram & Kemper, p. 494, pl. 7.4-2, figs. 13-14.

1982 Gavelinella (Berthelina) intermedia Berthelin; Gawor-Biedowa, pl. 20, figs. 1-3.

1982 Anomalinoides intermedia (Berthelin); Haig, p. 66, pl. 13, figs. 1-3.

1989 Gavelinella intermedia Berthelin; Hart, Bailey, Crittenden, Fletcher, Price & Swiecicki,

pl. 7.11, figs. 7-9.

1993 Berthelina intermedia (Berthelin); Haig & Lynch, pl. 4, figs. 26-28.

1996 Berthelina intermedia (Berthelin); Revets, p. 73, pl. 8, figs. 1- 4.
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1997 Berthelina intermedia (Berthelin); Holbourn & Kaminski, p. 79, pl. 48, fig. 8.

2006 Berthelina intermedia (Berthelin); Tyszka, p. 1314, pl. 3, figs. 1- 18.

2016 Berthelina intermedia (Berthelin); Motamedalshariati, Raisossadat, Moloudi & Mortazavi

Mebhrizi, fig. 7 1a-c.
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Order Spirillinida Gorbachik and Mantsurova, 1980

Suborder Spirillinina Hoenegger & Piller, 1975

Family Spirillinidae Reuss & Fritsch, 1861

Genus Spirillina Ehrenberg, 1843

Spirillina minima Schacko, 1892

PI. 3, Fig. G.

1892 Spirillina minima Schacko, p. 159, pl. 1, fig. 4.

1995 Spirillina minima Schacko; Holbourn & Kaminski, p. 211, pl. 14, fig. 9a, 9b.
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Family: Favusellidae Longoria, 1974

Genus: Favusella Michael, 1972

Favusella washitensis (Carsey, 1926)

Pl. 4, Figs. Al to A3.

1926 Globigerina washitensis, Carsey, p.44, pl 7, fig. 10; pl. 8, fig. 2.

1. Interiomarginal
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1972 Favusella washitensis (Carsey); Michael, p. 212- 213, pl. 5, figs. 1- 3.
1985 Favusella washitensis (Carsey); Caron, p. 45, figs. 25 & 26.
1988 Favusella washitensis (Carsey); Loeblich & Tappan, p. 465, pl. 500, figs. 1- 9.
2013 Favusella washitensis (Carsey); Kochhann Koutsoukos, Fauth & Sigal, p. 460, fig. 8, 2 &
3.
2016 Favusella washitensis (Carsey); Motamedalshariati, Raisossadat, Moloudi & Mortazavi
Mebhrizi, fig. 9, 2a-c
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Family Hedbergellidae Loeblich& Tappan, 1961
Subfamily Hedbergellinae Loeblich& Tappan, 1961
Genus Microhedbergella Huber& Leckie 2011
Microhedbergella rischi (Moullade, 1974)
Pl. 4, Figs. B1& B2
1974 Hedbergella rischi Moullade , p. 1816
2002 Hedbergella rischi Moullade, Bellier& Moullade, , p. 16-18, pl. 1, figs. 1-6.
2005 Hedbergella rischi Moullade; Neagu, p. 316, pl. 1, fig. 1-12.
2011 Microhedbergella rischi (Moullade); Huber & Leckie, p. 79, Figs. 20.1-20.6, 21.1
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Family Ticinellidae Longoria, 1974

Subfamily Ticinellinae Longoria, 1974

Genus Ticinella Reichel, 1949

Ticinella praeticinensis Sigal, 1966

PI. 4, Figs. C1 & C2.

1966 Ticinella praeticinensis Sigal; p. 195, pl. 2, fig. 3; pl.3, figs 1-6.

1985 Ticinella praeticinensis Sigal; Caron, p. 78, pl. 36, figs. 8-9.

2004 Ticinella praeticinensis Sigal; Premoli Silva & Verga, pl. 138, figs 3-4.

2007 Ticinella praeticinensis Sigal; Miles& Orr, p. 800, pl. 6, figs. 3-7.
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Family Ticinellidae Longoria, 1974

Ticinella raynaudi Sigal, 1966

PI. 4, Figs. D1 to D3.

1966 Ticinella raynaudi Sigal, p. 200- 202, pl. 4, fig. lla, b-13a, b. pl. 5, figs 10a-b. pl. 6, figs. 1-3.

1978 Ticinella raynaudi Sigal; Caron, p. 660, pl. 9, figs. 3, 4, 8, 9.

1984 Ticinella raynaudi Sigal; Leckie, p. 600, pl. 7, figs. 1-4.

2006 Ticinella raynaudi Sigal; Petrizzo & Huber, p. 181, pl. 2, figs. 3, 4.

2013 Ticinella raynaudi Sigal; Kochhann, Koutsoukos, Fauth & Sigal, p. 408, fig. 8.5.
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Favusella washitensis, Microhedbergella rischi, Ticinella praeticinensis, Ticinella raynaudi,
Berthelina baltica, Berthelina intermedia, Caudammina crassa, Cribrostomoides nonioninoides,
Dentalina cylindroides, Dorothia hyperconica, Epistomina spinulifera, Gaudryina inflata,
Hemirobulina inaequalis, Lenticulina macrodisca, Lenticulina subangulata, Nodosaria
paupercula, Dentalina soluta, Spirillina minima, Spiroplectammina gandolfi, Vaginulinopsis
excentrica, Valvulineria sp. cf. V lenticula, Valvulineria gracillima.
bl g awl S gly goanie slaganyy) ol sael TS jo s leyacal bl bl Bogase
oz Sl apT et 5l san @ Oliie 45 0ud (Bime G Adg 50 Sigiiy 5 Sl sl it b
495 b g oo ol aolie 5l osliiul b.o,S oyl [A] 189 g lokow Joop [F8] oS 5 oy,5d50) AYAL o) )15
P ol Jusar 5 ad plall )0z anj Glagom)p 00d guyp Sl 5o bojieiald (SasTy 5 ol &
(F JS2) w)ls Slgrpa 5 Sl slagss Comj b &S Calond plalid (g5 S
1- Microhedbergella rischi Interval zone
s VT (S s g [FV] wlos S (80 Slo T b ot condl crm b (S 5 90 |y 095 00
099l ol OhlSen 5 pletdls sl 00,3 lste e el Fimtin el ]y 935l 0l o 3 VAVY) S

s oadsl boomiml ol oy gy 0] Wleoy e ey GedT e b Sl S5 i o )


http://dx.doi.org/10.29252/gnf.4.2.169
https://gnf.khu.ac.ir/article-1-2586-fa.html

[ Downloaded from gnf.khu.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/gnf.4.2.169 ]

VAL TS Gy 30 Ot rilogim B T Ooliguny (6l yiiunol 3 s 5 (60 a9 S lodmnn

Ticinella 50l gl b o5 ool Y6 5 9 SKL 5les &5 o Microhedbergella rischi
5l le g0l onl 5 992ge o iiial 3 plo 05d o ples SK4 5 Lo &40 0 Praeticinensis
Valvulineria sp. cf. V lenticula, Berthelina intermedia, Dentalina soluta, Vaginulinopsis
excentrica, Valvulineria gracillima, Hemirobulina inaequalis, Epistomina spinulifera, Dorothia
hyperconica, Nodosaria paupercula, Dentalina cylindroides, Spirillina minima,
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2. Ticinella praeticinensis Interval Zone
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Favusella washitensis, Valvulineria sp. cf. V lenticula, Epistomina spinulifera,
Hemirobulina inaequalis, Berthelina baltica, Gaudryina inflata, Caudammina crassa,
Dentalina cylindroides, Gaudryina inflata, Caudammina crassa,
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4. Lenticulina subangulata -Lenticulina macrodisca assemblage zone

5, Lenticulina macrodisca 4 Lenticulina subangulata  slaasS sl lol p 95900 )

o ed S oo low delsl SK30 6l Lgei U g o 51l SKIL 6)les &ges 5l o] [0l a5 ol o0
e 5 6% sl jinisel 3

Valvulineria sp. cf. V lenticula, Epistomina spinulifera, Hemirobulina inaequalis, Berthelina

intermedia, Dentalina soluta, Dorothia hyperconica, Dentalina cylindroides, Spirillina minima,

Ticinella raynaudi, Berthelina baltica, Gaudryina inflata, Caudammina crassa, Spiroplectammina

gandolfii, Favusella washitensis, Cribrostomoides nonioninoides,
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Plate 1- A- Caudammina crassa, sample number Sk 13; B1 & B2- Cribrostomoides nonioninoides,
sample number Sk 21; C- Spiroplectammina gandolfii, sample number Sk 10; D1 & D2 - Dorothia
hyperconica, sample number Sk 3; E- Gaudryina inflata, sample number Sk 9; F- Nodosaria
paupercula, sample number Sk 3; G1 & G2- Dentalina cylindroides, sample number Sk 9; H1 , H2

& H3- Lenticulina macrodisca, sample number Sk 18.
scale bar- A, D1, D2 & H1, 20 um., others - 100 pm.
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Plate 2- Al to A4 Lenticulina subangulata, sample number Sk 14; B1 & B2 & B3- Valvulineria sp.
cf. v lenticula, sample number Sk 9; C1 & C2- Valvulineria gracillima, sample number Sk1-1; D-
Vaginulinopsis excentrica, sample number Sk1-1; E- Hemirobulina inaequalis, sample number Sk 4;
F1 & F2- Epistomina spinulifera, sample number Sk 10.

scale bar- C1 to E - 100 um., others 20 um.


http://dx.doi.org/10.29252/gnf.4.2.169
https://gnf.khu.ac.ir/article-1-2586-fa.html

[ Downloaded from gnf.khu.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/gnf.4.2.169 ]

1AQ &5 G 30 Ot crilogion B crad T Soligms y 5L pisionnl 15 (sstuns ) (6510 Ay 9 S Lot

Plate 3- Al to A4 - Berthelina baltica, sample number Sk8; B1 to F- Berthelina intermedia, sample
numbers Sk1-1; C1 & C2 & C3; Sk 30; D1 & D2 & D3; Sk 29; E; Sk 7; F; Sk 12; G- Spirillina
minima, sample number Sk 5; H- Dentalina soluta, sample number Sk 1-4. scale bar- A1, A2 ,E, F
& G, 20 pm., others, 100 pm.
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Plate 4- A1 & A2 & A3- Favusella washitensis, sample number Sk1; B1 & B2- Microhedbergella rischi,
sample number Sk 4; C1 & C2- Ticinella praeticinensis, sample number Sk 6-1; D1 & D2 & D3-
Ticinella raynaudi, sample number Sk7;.

scale bar- Al, A2, D2 & D3, 20 pm.

others . 100 pm.
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1. Microhedbergella rischi Interval Zone

2. Ticinella praeticinensis Interval Zone

3. Ticinella raynaudi Interval Zone

4. Lenticulina subangulata -Lenticulina macrodisca assemblage zone
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