






Figure 8. A–A’, Rehmannia (Loczyceras) segestana (Gemmellaro) (GZN2011I-J-3-126) with incomplete phragmocone, Golbini section, Anceps Zone. B–B’, 
Rehmannia (Loczyceras) sequanica (Cariou) (GZN2011I-J-3-135), a phragmocone with incomplete body chamber, Golbini section, Coronatum Zone. C–C’, 
Rehmannia (Loczyceras) intermedia (Bourquin) (GZN2011I-J-3-116), a phragmocone with incomplete body chamber, Golbini section, Anceps Zone. D–D’’, 
Reineckeia (Reineckeia) nodosa (Till) (GZN2011I-S-3-120) with incomplete phragmocone, Tooy section, Athleta Zone. E–E’, Reineckeia (Reineckeia) 
aff. Polycosta (Kuhn) (GZN2011I-S-3-127) with incomplete phragmocone, Tooy section, Anceps Zone. F–F’, cf. Reineckeia sp. (GZN2011I-J-3-120) with 
incomplete phragmocone , Golbini section, middle Callovian. Dimensions in the text.
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Material. One specimen from Golbini with diameter 78 mm 
(GZN2011I-J-3-119).
Dimensions (in mm).

Specimen D U% H% W% N PR/2 SR/2

GZN2011I-J-3-119 
(incomplete body 

chamber)
78 38 35 32 15 11 37

Description. A specimen with incomplete body chamber, 
umbilicus is deep with steep umbilical wall and rectangular 
whorl cross-section and venter rounded to broad. The 
bullate and distant primary ribs end mostly at conical and 
sharp tubercles at around one-third of flank height. The 
rectiradiate secondaries are bifurcating or trifurcating with 
single intercalatory ribs, all ending at a ventral furrow. The 
secondary ribs are denser than the primaries. Rarely, primary 
ribs do not divide.
Remarks. The blunt, coarse and strong ribs distinguish this 
species from other species.
Stratigraphic distribution. Lower Callovian Gracilis Zone, 
Pictava Subzone and horizon (Cariou, 1984), the species is 
recorded for the first time from Iran.

Subgenus Reineckeia Bayle, 1878

Reineckeia (Reineckeia) cf. fehlmanni Jeannet, 1951
(Figure 7C–C’)

cf. 1951 Reineckeia fehlmanni sp. nov. – Jeannet, p. 134, pl. 
53, figs. 316–317.
cf. 1984 Reineckeia (Reineckeia) fehlmanni Jeannet – Cariou, 
p. 278, pl. 42, figs. 1–3.
cf. 1986 Reineckeia (Reineckeia) fehlmanni Jeannet – 
Sequeiros et al., p. 79, pl. 2, fig. 3.

M a t e r i a l .  T h r e e  f r a g m e n t s  f r o m  G o l b i n i 
(GZN2011I-J-3-108-113).
Description.  Specimens with incomplete phragmocones, 
whorl cross-section rectangular, venter broad, and umbilicus 
shallow, low with steep wall. Nearly the entire bullate and 
distant primary ribs end at pyramidal, sharp tubercles at 
around one-third of flank height. Bullate secondaries bifurcate 
or trifurcate with single intercalatory ribs, ending at a smooth 
ventral band. Ribs on the inner part in the last visible whorl 
rectiradiate and on the outer part prorsiradiate.
Remarks. The fragments described here differ from the 
holotype with respect to their bullate and long ribs and 
sharp, big tubercles. Moreover, the ribs are first rectiradiate 
and then prorsiradiate, while in the specimens described by 
Cariou (1984, pl. 42), and Jeannet (1951, pl. 53) the ribs are 
usually rectiradiate. The specimen differ from the reported by 
Sequeiros et al. (1986) in having long ribs, fainter, smaller 
tubercles and whorl height increasing.
Stratigraphic distribution. Middle Callovian (Cariou, 1984); 
the species is recorded for the first time from Iran.

Reineckeia (Reineckeia) anceps (Reinecke, 1818)
(Figures 4F–F’, G)

1818 Nautilus anceps – Reinecke, p. 82, pl. 7, fig. 61.
1939 Reineckeia anceps Reinecke – Kuhn, p. 491, pl. 2, fig. 2.
1951 Reineckeia anceps Reinecke – Jeannet, p. 127, pl. 48, 
figs. 2–3.
1984 Reineckeia (Reineckia) anceps (Reinecke) – Cariou, p. 
220, pl. 33, figs. 4–5, pl. 34, figs. 1-2, 5, pl. 35, figs. 1, 4–5.
1988 Reineckeia (Reineckeia) anceps (Reinecke) – Cariou & 
Krishna, p. 160, pl. 2, figs. 2–3, pl. 3, fig. 1.
1995 Reineckeia (Reineckeia) sp. ex gr. R (R.) anceps 
(Reinecke) – Seyed-Emami et al., p. 43, pl. 2, fig. 1.
2002 Reineckeia (Reineckeia) anceps (Reinecke) – Seyed-
Emami et al., p. 185, figs. 2–4.

Material. One specimen and one fragment from Golbini 
(GZN2011I-J-3-106-107) and one specimens and three 
fragments from Tooy (GZN2011I-S-3-122a-f), the first (J-
3-106) is small (D = 27 mm); the second (S-3-122) is larger 
(D = 37 mm).
Dimensions (in mm).

Specimens D U% H% W% N PR/2 SR/2

GZN2011I-S-3-122 
(incomplete 

phragmocone)
37 34 47 47 19 12 31

GZN2011I-J-3-106 
(incomplete body 

chamber)
27 44 33 48 18 12 30

Description. A specimen with incomplete body chamber 
(J-3-106), and a specimen with incomplete phragmocone (J-
3-122), moderately evolute, coronate Reineckeia with broad-
oval to broad-rectangular whorl cross-section. Umbilicus 
shallow, low umbilical wall near-vertical with a distinct 
rounded shoulder. Ribbing relatively coarse. Slightly bullate 
and somewhat prorsiradiate primary ribs end at prominent 
and pyramidal lateral tubercles at one-third of the flank 
height, from where they trifurcate in a somewhat prorsiradiate 
manner. Seldom they quadrifurcate with some intercalatory 
ribs. The slightly incurved secondary ribs terminate at a 
smooth ventral band. Four prorsiradiate constrictions per 
whorl.
Remarks. With respect to the prominent conical tubercles 
and rather strict trifurcate secondaries, our specimens match 
well the inner whorls of Reineckeia (Reineckeia) anceps as 
figured by Cariou (1984, pl. 34, fig. 5; 1994, pl. 61, figs. 
1–3), Jeannet (1951, pl. 48, figs. 2–3), and Kuhn (1939, pl. 
2, figs. 2, 11, 15).
Stratigraphic distribution. Middle Callovian Anceps Zone 
(Cariou, 1984).

Reineckeia (Reineckeia) aff. polycosta Kuhn, 1939
(Figure 8E–E’)

aff. 1939 Reineckeia polycosta sp. nov. – Kuhn, p. 483, pl. 
II, fig. 24.
aff. 1984 Reineckeia (Reineckeia) cf. polycosta Kuhn – 
Cariou, p. 281, pl. 42, fig. 4.

Material. One specimen from Tooy with diameter 33 mm 
(GZN2011I-S-3-127).
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Dimensions (in mm).
Specimen D U% H% W% PR/2 SR/2

GZN2011I-S-3-127 
(incomplete 

phragmocone)
33 42 36 42 - 34

Description. A specimen with incomplete phragmocone, 
venter rounded and broad, broad-oval whorl cross-section, 
umbilicus shallow with a vertical wall. Bullate rectiradiate 
primary ribs ending at prominent, conical, and sharp lateral 
tubercles near the umbilical margin, from where they form 
trifurcate, seldom quadrifurcate and quinquefurcate bundles. 
Rectiradiate secondary ribs terminating at a ventral furrow. 
Four deep, prorsiradiate constrictions on the last visible whorl.
Remarks. The present specimen closely resembles the 
holotype figured by Kuhn (1939, pl. 2, fig. 24) but differ in 
the secondaries being rectiradiate, whereas in the holotype 
they are prorsiradiate. The specimen differ from the  Cariou 
(1984) one in having  sharper tubercles.
Stratigraphic distribution. Middle Callovian Anceps Zone 
(Cariou, 1984); the species is recorded for the first time from 
Iran.

Reineckeia (Reineckeia) nodosa Till, 1907
(Figure 8D–D”) 

1907 Reineckeia nodosa n. sp. – Till, p. 124.
1939 Reineckeia nodosa Till – Kuhn, p. 34, pl. II, fig. 14.
1975 Reineckeia (Reineckeia) nodosa Till – Hillebrandt & 
Gröschke, pl. 6, fig. 13 
1984 Reineckeia (Reineckeia) nodosa Till – Cariou, p. 246, 
pl. 37, figs. 5–6.
2013 Reineckeia (Reineckeia) nodosa Till – Seyed-Emami 
et al., p. 55, 8k–1.

Material. Two specimens from Tooy with diameter 27 mm 
(GZN2011I-S-3-120-121).
Dimensions (in mm).
Specimens D U% H% W% N PR/2 SR/2

GZN2011I-S-3-120 
(incomplete 

phragmocone) 
27 44 33 55 11 6 25

GZN2011I-S-3-121 
(incomplete 

phragmocone)
27 48 30 44 11 6 -

Description. Specimens with incomplete phragmocones, 
whorl cross-section oval, venter rounded and broad. Bullate, 
distant and prorsiradiate primary ribs ending at prominent 
and sharp tubercles at around mid-flank, from where they 
usually form quadrifurcate bundles. Prorsiradiate secondary 
ribs terminating at a ventral furrow. Three deep, prorsiradiate 
constrictions on the last visible whorl. Secondary ribs finer 
and denser than primaries.
Remarks. The present specimens resemble the holotype 
(Kuhn, 1939, pl. 2, fig. 14), and the material figured by Cariou 
(1984, pl. 37, figs. 5–6). However, the holotype exhibits 
nearly prorsiradiate ribs. Reineckeia nodosa differs from R. 
(Reineckia) anceps by its strong and coarse tubercles.

Stratigraphic distribution. Upper Callovian Athleta Zone, 
Collotiformis Subzone (Hillebrandt & Gröschke, 1975).  
Reineckeia nodosa ranges according to Cariou (1984) from 
late middle Callovian (upper Coronatum Zone) to early upper 
Callovian (Collotiformis Subzone). 

cf. Reineckeia sp.
(Figures 6D–D’, E; 8F–F’)

Material. Three incomplete specimens (GZN2011I-J-3-120, 
121, 123), specimen J-3-120 with incomplete phragmocone 
and body chamber, specimens J-3-121, 123 with incomplete 
phragmocones.
Description. The specimens are the fragment of a large 
quadrate phragmocone, shell large, with a rectangular-oval 
whorl cross-section and a broad venter. Umbilicus shallow, 
with a steep wall. Ribbing coarse and very strong. Rectiradiate, 
bullate, distant and somewhat prorsiradiate primary ribs 
ending at prominent and pyramidal lateral tubercles at one-
third of the flank height. From there the bullate secondaries 
bifurcate with single intercalatory ribs, crossing somewhat 
prorsiradiate over the venter. Prorsiradiate constrictions on the 
last visible whorl. Secondary ribs denser than primaries but 
equally moderately coarse. Towards the aperture, primaries 
distant and whorl height increasing. Ribbing on the last 
visible whorl (large specimen GZN2011I-J-3-120 is nearly 
fully grown) stronger and more distant than on earlier whorls 
(e.g. Figure 8F–F’).
Stratigraphic distribution. The present specimens come 
from the lower Callovian.

Family PERISPHINCTIDAE Steinmann, 1890
Subfamily PROPLANULITINAE Buckman, 1921

Hubertoceras Spath, 1930

cf. Hubertoceras sp.
(Figure 9A)

Material. One specimen from Tooy (GZN2011I-S-3-110).
Description. A specimen with incomplete body chamber, 
flanks flat, venter fairly narrow, whorl cross-section rounded, 
umbilicus shallow with vertical wall. Primaries strong and 
rectiradiate, dividing into two secondaries (some of the ribs 
do not divide) near mid-flank and crossing the venter. Ribbing 
denser at the posterior part of the last whorl. Ribs on inner 
whorls finer and denser than those on outer whorls. Primary 
and secondary ribs equally coarse. 
Stratigraphic distribution. Hubertoceras has been recorded 
from the middle Callovian (Spath, 1930).

Subfamily PSEUDOPERISPHINCTINAE Schindewolf, 
1925

Loboplanulites Buckman, 1925

Loboplanulites cf. L. collociaris (Quenstedt, 1887) 
(Figure 9E–E’)
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cf. 1887 Ammonites triplicatus colliciaris sp. nov. – Quenstedt, 
p. 680, pl. 80, fig. 1.

Material. One fragment from Tooy (GZN2011I-S-3-54), [m].
Description. A crushed microconch specimen with 
incomplete phragmocone, shell moderately inflated, whorl 
cross-section nearly subrounded, umbilicus shallow. Strong, 
blunt primaries dividing at around two-thirds of the flank 
height into two slightly rursiradiate secondaries (some of 
the ribs do not divide) and crossing the venter. Primary and 
secondary ribs are equally coarse. 
Remarks. The fragment described here differ from the 
holotype with respect to their slightly strong bullate ribs.  
Stratigraphic distribution. The present fragment comes 
from the lower Callovian; the species is recorded for the first 
time from Iran.

Choffatia Siemiradzki, 1898

Subgenus Choffatia Siemiradzki, 1898

Choffatia (Choffatia) sakuntala Spath, 1931 
(Figures 4H, 9F)

1931 Choffatia (Choffatia) sakuntala sp. nov. – Spath, p. 
351, pl. 48, fig. 4.
1970b Choffatia (Choffatia) sakuntala Spath – Mangold, p. 
152, pl. 12, fig. 1, pl. 13, fig. 3.

Material. Two fragments from Tooy (GZN2011I-S-3-50-51), 
[M].
Description.  Crushed specimens with incomplete 
phragmocones and body chambers, macrooconchs, whorl 
cross-section ovate, venter broad, umbilicus moderately 
wide and deep, umbilical wall vertical. Ribbing on outer 
whorls stronger, coarser, and more distant than on inner 
whorls. Strong, coarse, distant primaries dividing at around 
three-fourth of flank height into two or three secondaries 
which, together with some intercalated ribs, cross the venter. 
Secondaries denser and fainter than the primaries. Towards 
the aperture, primaries distant and whorl height increasing.
Remarks. The fragments resemble the holotype (Spath, 1931, 
pl. 48, fig. 4), and the material figured by Mangold (1970b, 
pl. 13, fig. 3). The present specimens are considered to be 
macroconchs.
Stratigraphic distribution. Lower Callovian Gracilis Zone 
(Mangold, 1970b); the species is recorded for the first time 
from Iran.

Choffatia kontkiewiczi (Siemiradzki, 1894)
(Figures 4I–I’; 9B, C–C’, D–D’)

1894 Perisphinctes kontkiewiczi sp. nov. – Siemiradzki, p. 
513, pl. 38, figs. 3–4.
1931 Grossouvria aff. kontkiewiczi (Siemiradzki) – Spath, p. 
368, pl. 60, fig. 2, pl. 63, fig. 7.
1985 Choffatia (Grossouvria) kontkiewiczi (Siemiradzki) – 
Schlegelmilch, p. 130, pl. 49, fig. 10.

2009 Choffatia (Grossouvria) ex. gr. kontkiewiczi Siemiradzki 
– Schlögl et al., p. 69, fig. 7(11).

Material. 22 specimens and five fragments from Golbini 
(GZN2011I-J-3-194-200, 204-208, 210, 233), maximum 
diameter 79 mm and minimum 21 mm, generally 30 to 39 mm.
Dimensions (in mm).

Specimens D U% H% W% PR/2 SR/2
GZN2011I-J-3-210 

(macroconchs, 
incomplete body 

chamber) 
79 43 33 20 13 -

GZN2011I-J-3-195 
(microconchs, 

incomplete body 
chamber)

36 45 34 17 15 -

GZN2011I-J-3-194 
(microconchs, 

incomplete 
phragmocone)

38 49 35 22 18 41

GZN2011I-J-3-208 
(microconchs, 

incomplete body 
chamber)

33 47 34 21 16 -

GZN2011I-J-3-196 
(microconchs, 

incomplete body 
chamber)

30 47 30 27 17 -

GZN2011I-J-3-197  
(incomplete 

phragmocone)
23 43 35 30 16 -

GZN2011I-J-3-199 
(incomplete 

phragmocone)
21 48 29 27 18 -

GZN2011I-J-3-198 
(incomplete 

phragmocone)
21 48 33 29 18 -

GZN2011I-J-3-200 
(incomplete 

phragmocone)
15 49 35 33 15 -

Description. Macroconchs (J-3-210), including with 
incomplete body chamber and specimens (J-3-194-195, 
208) microconchs with incomplete body chambers and other 
specimens (J-3-197-199, 200) with incomplete phragmocones, 
whorl cross-section subrounded, umbilicus shallow, umbilical 
wall nearly vertical. Blunt, strong, and slightly parabolic 
primaries dividing mainly at around three-fourth of the flank 
height into two or three secondaries which, together with 
some intercalated ribs, cross rursiradiate over the venter. 
Some of the primary ribs have a common origin close to the 
umbilical margin. Ribbing on inner whorls denser and more 
prorsiradiate than on outer whorls. Towards the aperture, 
primaries distant and whorl height increasing.
Remarks. Mangold (1970b, p.175) distinguished this species 
from others by its distinctly parabolic ribs. Morphological 
characters place these specimens between C. (G.) kontkiewiczi 
kontkiewiczi Siemiradzki (1894), C. (G.) kontkiewiczi 
composita Pfaehler-Erath (1938) and C. (G.) kontkiewiczi 
incomposita Pfaehler-Erath (1938).
Stratigraphic distribution. Upper part of the middle 
Callovian Coronatum Zone, Obductum Subzone (Mangold, 
1970b); the species isrecorded for the first time from Iran.
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Grossouvria Siemiradzki, 1898

Grossouvria sp.
(Figure 10A–A’)

Material. One specimen from Tooy with diameter 33 mm 
(GZN2011I-S-3-53).
Dimensions (in mm).

Specimen D U% H% W% PR/2 SR/2

GZN2011I-S-3-53 
(incomplete 

phragmocone)
33 42 35 33 23 46

Description and remarks. A specimen with incomplete 
phragmocone, whorl cross-section rounded, umbilicus 
shallow with vertical wall, venter broad. Primaries dense 
and slightly prorsiradiate, starting at the umbilical margin, 
dividing into two secondaries near mid-flank, and crossing 
the venter. Primary and secondary ribs equally coarse, but 
the ribs on the inner whorls denser than those on the outer 
whorls. Three prorsiradiate and fairly deep constrictions on 
the last visible whorl.
Stratigraphic distribution. The present specimens come 
from the middle Callovian.

Binatisphinctes Buckman, 1921
Subgenus Okaites Sasonov, 1961

Binatisphinctes (Okaites) cf. mosquensis (Fischer, 1843)
(Figure 10H)

cf. 1843 Ammonites mosquensis nov. sp. – Fischer, p. 110, 
pl. 3, figs. 4–7.
cf. 1898 Perisphinctes mosquesis Fischer – Siemiradzki, p. 
104, pl. 21, fig. 13.
cf. 1970b Binatisphinctes (Okaites) cf. mosquensis (Fischer 
in Siemiradzki) – Mangold, p. 204, pl. 10, fig. 4.
cf. 1987 Binatisphinctes (Okaites) mosquensis Fischer – 
Meledina, p. 74, pl. 20, fig. 6, pl. 22, fig. 3, pl. 23, fig. 2.

Material. Two fragments from Golbini (GZN2011I-J-3-232, 
225), the first (J-3-225) is small (D = 49 mm); the second 
(J-3-232) is larger (D = 57 mm).
Dimensions (in mm).

Specimens D U% H% W% PR/2 SR/2

GZN2011I-J-3-232 
(incomplete 

phragmocone)
57 49 33 18 17 -

GZN2011I-J-3-225 
(incomplete 

phragmocone)
49 45 35 20 16 -

Description. Specimens with incomplete phragmocones, 
whorl cross-section oval, umbilicus shallow with steep wall. 
Ribs irregular. Coarse, fine and rectiradiate primaries starting 
at the umbilical margin, dividing mainly into two rursiradiate 
ribs at around two-thirds of flank height, and crossing the 
venter. Some of the ribs do not divide. Secondary ribs finer 

and denser than primaries. Ribbing on the last visible whorl 
increasingly distant.
Remarks. The present material is similar to the specimens 
described by Siemiradzki (1898, p. 104) and Meledina (1987, 
p. 74) but differs in having a narrow venter and in being of 
large size. The specimens can also be compared with Mangold 
(1970b) material.
Stratigraphic distribution. Upper part of the middle 
Callovian, Coronatum Zone and Obductum Subzone 
(Mangold, 1970b); the species is recorded for the first time 
from Iran.

Indosphinctes Spath, 1930

Subgenus Elatmites Shevyrev, 1960

Indosphinctes (Elatmites) cf. revili Mangold, 1970
(Figure 10C)

cf. 1970b Indosphinctes (Elatmites) revili sp. nov. – Mangold, 
p. 111, pl. 7, fig. 2.
cf. 1985 Indosphinctes (Elatmites) revili Mangold – 
Schlegelmilch, p. 126, pl. 48, fig. 1.

Material. One fragment from Golbini with diameter 79 mm 
(GZN2011I-J-3-224).
Dimensions (in mm).

Specimen D U% H% W% PR/2 SR/2

GZN2011I-J-3-224 
(incomplete body 

chamber)
64 43 33 15 12 70

Description. A specimen with incomplete body chamber, 
whorl cross-section high-ovate, flanks flat, venter fairly 
narrow, umbilicus shallow with the steep wall. Ribbing on 
inner whorls denser and more regular than on outer whorls. 
Primaries strong, coarse, distant and bullate up to about mid-
flank but gradually fainting and splitting at around two-thirds 
of flank height into fine and dense secondaries which, together 
with some intercalated ribs, continue across the venter. One 
constriction is seen on the last visible whorl.
Remarks. The present fragment resembles the holotype of 
Mangold (1970b, pl. 7, fig. 2) but differs in being smaller and 
having slightly weaker primaries.
Stratigraphic distribution. Lower Callovian Gracilis Zone 
(Mangold, 1970b); the species is recorded for the first time 
from Iran.

Indosphinctes (Elatmites) sp.
(Figure 10B–B’)

Material. One fragment from Golbini (GZN2011I-J-209).
Description. A  crushed specimen with incomplete body 
chamber, flanks flat, venter narrow, umbilical wall steep. 
Ribbing denser and slightly prorsiradiate on inner whorls and 
irregular. Primaries distinct up to around one-third of flank 
height, then gradually fainting and dividing around two-thirds 
of flank height into secondaries which, together with some 
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Figure 9. A, cf. Hubertoceras sp. (GZN2011I-S-3-110), a phragmocone with incomplete body chamber, Tooy section, Middle Callovian. B, C–C’, D–D’, 
Choffatia (Grossouvria) kontkiewiczi (Siemiradzki), phragmocone of a microconch [m], Golbini section, Coronatum Zone. B, specimen GZN2011I-J-3-195, 
a phragmocone with incomplete body chamber; C–C’, specimen GZN2011I J-3-208, a phragmocone with incomplete body chamber; D–D’, specimen 
GZN2011I-J-3-194 with incomplete phragmocone. E–E’, Loboplanulites cf. collociaris (Quenstedt) (GZN2011I-S-3-54) with incomplete phragmocone, 
Tooy section, lower Callovian, phragmocone of a microconch [m], x1.5. F, Choffatia (Choffatia) sakuntala (Spath), phragmocone of a macroconch [M], 
(GZN2011I-S-3-50), Tooy section, Gracilis Zone. G, Parawedekindia callomoni (Sapunov) (GZN2011I-S-3-58), a phragmocone with incomplete body 
chamber, Tooy section, upper Callovian. Dimensions in the text.

40 Revista Brasileira de Paleontologia, 21(1), 2018



Figure 10. A–A’, Grossouvria sp. (GZN2011I-S-3-53) with incomplete phragmocone, Tooy section, Middle Callovian, x1.5. B–B’, Indosphinctes (Elatmites) 
sp. (GZN2011I-J-3-209), a phragmocone with incomplete body chamber, Golbini section, Middle Callovian. C, Indosphinctes (Elatmites) cf. revili (Mangold) 
(GZN2011I-J-3-224), a phragmocone with incomplete body chamber, Golbini section, Gracilis Zone. D–D’, F–G, Flabellisphinctes (Flabellia) tsytovitchae 
(Mangold), Golbini section, Coronatum Zone. D–D’, specimen GZN2011I J-3-226, a phragmocone with complete body chamber and lappet [m]. F, specimen 
GZN2011I-J-3-218, a phragmocone of a microconch with incomplete body chamber [m]. G, specimen GZN2011I-J-3-219, a phragmocone of a microconch 
with nearly complete body chamber [m]. E–E’, Peltoceras sp. (GZN2011I-S-3-117), a phragmocone of a microconch with incomplete body chamber, Tooy 
section, Upper Callovian. H, Binatisphinctes (Okaites) cf. mosquensis (Siemiradzki) (GZN2011I-J-3-232) with incomplete phragmocone, Golbini section, 
Coronatum Zone. Dimensions in the text.
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intercalated ribs, continue towards the venter. Primary and 
secondary ribs equally coarse. Towards the aperture, primaries 
distant and whorl height increasing. 
Remarks. Indosphinctes was propose d by Spath (1930) for a 
group of perisphinctids from the Callovian of Cutch and India.
Stratigraphic distribution. The subgenus is known from the 
middle Callovian (Mangold, 1970b).

Flabellisphinctes Mangold, 1970

Subgenus Flabellia Mangold, 1970

Flabellisphinctes (Flabellia) tsytovitchae Mangold, 1970 
[m]

(Figures 10D–D’, F–G)

1938 Grossouvria curvicosta (Oppel) var. variabilis 
(Lahusen) – Pfaehler-Erath, p. 10, pl. 1, fig. 7.
1970b Flabellisphinctes (Flabellia) tuberosus sp. nov. – 
Mangold, p. 196, pl. 15, fig. 3, pl. 16, figs. 3–4.
1970b Flabellisphinctes (Flabellia) tsytovitchae sp. nov. – 
Mangold, p. 195, pl. 16, figs. 7–8.
2009 Flabellisphinctes (Flabellia) tsytovitchae Mangold – 
Schlögl et al., p. 69, fig. 7(1).

Material. Seven specimens and three fragments from Golbini 
(GZN2011I-J-3-218-228), maximum diameter 72 mm and 
minimum 47 mm, generally 63 to 69 mm.
Dimensions (in mm).

Specimens D U% H% W% PR/2 SR/2

GZN2011I-J-3-226 
(microconch with 

lappet)
69 41 31 20 9 51

GZN2011I-J-3-218 
(microconch, 

incomplete body 
chamber)

63 40 33 23 13 52

GZN2011I-J-3-219 
(microconch, nearly  

complete body 
chamber)

65 41 35 14 11 -

GZN2011I-J-3-223 
(microconch, 

incomplete body 
chamber)

72 35 37 22 10 -

GZN2011I-J-3-227 
(microconch, 

incomplete body 
chamber)

69 42 29 20 10 -

GZN2011I-J-3-221 
(incomplete 

phragmocone)
51 43 33 16 13 -

GZN2011I-J-3-228 
(incomplete 

phragmocone)
47 40 34 15 9 -

Description. An adult microconch with complete body 
chamber and aperture (J-3-226), an adult specimen and 
microconch with nearly complete body chamber (J-3-
219), specimens (J-3-218, 223, 227) with incomplete body 
chambers, and specimens (J-3-221, 228) with incomplete 

phragmocone, whorl cross-section oval, flanks flat, umbilicus 
shallow with the steep wall. Primaries on outer whorls coarse, 
strong and bullate mainly up to one-fourth of flank height 
and rarely up to mid-flank, then gradually vanishing. Primary 
ribs starting at the umbilical margin, dividing into fine and 
dense secondary ribs with some intercalated ribs at around 
three-fourth of flank height, and thereafter crossing the venter. 
Towards the aperture primaries are strong and distant.
Remarks. Mangold (1970b) introduced Flabellisphinctes 
(Flabellia) tuberosus and F. (Flabellia) tsytovitchae, 
mentioning as a distinguishing feature between the two 
species the more evolute nature and stronger ribs at the 
umbilical margin of the former. However, this difference is 
very small, and it appears more appropriate to regard the two 
as variants of one species, i.e. Flabellisphinctes (Flabellia) 
tsytovitchae. Specimen GZN2011I-J-5-226 exhibits on the 
last whorl a constriction with lappet and, therefore, is a 
microconch. Flabellisphinctes (Flabellia) tsytovitchae differs 
from F. (Flabellia) lineatus Mangold (1970), in being more 
evolute and having strong ribs at the umbilical margin.
Stratigraphic distribution. Upper part of middle Callovian, 
Coronatum Zone and Obductum Subzone (Mangold, 1970b), 
the species is recorded for the first time from Iran.

Family ASPIDOCERATIDAE Zittel, 1895
Subfamily PELTOCERATINAE Spath, 1924

Parawedekindia Schindewolf, 1925

Parawedekindia callomoni Sapunov, 1979
(Figure 9G)

1979 Parawedekindia callomoni sp. nov. – Sapunov, p. 154, 
pl. 47, fig. 5.

Material. One specimen from Tooy with diameter 82 mm 
(GZN2011I-S-3-58).
Dimensions (in mm).
Specimen D U% H% W% PR/2 SR/2

GZN2011I-S-3-58 
(incomplete body 

chamber)
80 45 34 21 35

Description. A specimen with incomplete body chamber, 
whorl cross-section oval, umbilicus shallow with a vertical 
wall. Primary ribs strong, coarse and rursiradiate, dividing 
near umbilical margin into two convex secondaries that 
cross straight over the venter. Ribs on inner whorls finer and 
denser than those on outer whorls. Primary and secondary 
ribs equally coarse. 
Remarks. The present species is easily distinguished from 
other species of the genus by its fine and dense ribs on the 
inner whorls. The specimen is slightly smaller than the 
holotype of Sapunov (1979, pl. 47, fig. 5).
Stratigraphic distribution. According to Sapunov (1979), 
Parawedekindia callomoni occurs in the ?lower or ?middle 
Oxfordian. However, the present specimen comes from the 
Upper Callovian; the species is recorded for the first time 
from Iran.
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Peltoceras Waagen, 1871

Peltoceras sp.
(Figure 10E–E’)

Material. One specimen from Tooy with diameter 42 mm 
(GZN2011I-S-3-117).
Dimensions (in mm).
Specimen D U% H% W%

GZN2011I-S-3-117 
(incomplete body 

chamber)
42 37 35 35

Description. A specimen with incomplete body chamber, the 
poorly preserved specimen has a distinctly rectangular whorl 
cross-section and a broad venter. There are spines at the venter 
shoulder. The inner whorls are depressed and carry fine ribs.
Stratigraphic distribution. The present specimens come 
from the upper Callovian.

BIOSTRATIGRAPHIC AND 
PALEOBIOGEOGRAPHIC REMARKS

The Callovian sedimentary succession in the Dalichai 
Formation is widely distributed and superbly exposed in the 
Alborz Mts., and contains an abundant fauna of Callovian 
ammonites. The latest Bathonian and early Callovian time 
interval is characterized by the presence of Macrocephalites 
and Bullatomorphites. In other words, the early Callovian 
(Bullatus and Gracilis zones) is indicated by the presence 
of Bullatimorphites (Bomburites) cf. microstoma and 
Macrocephalites (Macrocephalites) jacquoti for the Bullatus 
Zone and Reineckeia (Tyrannites) convex, Choffatia 
(Choffatia) sakuntala, and Indosphinctes (Elatmites) cf. revili 
for the Gracilis Zone.

The Bathonian–Callovian boundary is defined at the 
base of the Bullatus (jacquoti) Biohorizon. Infrazonal 
biostratigraphic units of the Bathonian–Callovian boundary 
interval established in the section are of the wide geographic 
distribution and high correlation potential in the Panboreal 
Superrealm, i.e., in European Russia, northern Caucasus, 
West Europe, East Greenland and in the Tethyan Super-realm, 
the adjacent European areas inclusive (Jacquoti Biohorizon) 
Kiselev et al. (2007).

The middle Callovian Anceps and Coronatum zones 
are documented, apart from Choffatia kontkiewiczi, 
Binatisphinctes cf. mosquensis, and Flabellisphinctes 
(Flabellia) tsytovitchae, in particular by some species of 
Hecticoceras, Rehmannia, and Reineckeia [e.g. Hecticoceras 
(Lunuloceras) cf. lunuloides, H. (Putealiceras) metomphalum, 
Rehmannia (Loczyceras) cf. hungarica, and R. (Loczyceras) 
sequanica]. The Middle Callovian contains numerous and 
diverse Ammonitina, composed mainly of Hecticoceratinae 
and Reineckeiidae. First, the presence of the subgenus 
Flabellia indicates the Coronatum Zone of upper middle 
Callovian Mangold (1970a). Second, C. (G.) kontkiewiczi 
kontkiewiczi is also typical of this zone, more precisely of the 
Baylei Subzone (although it appears already in the uppermost 

Anceps Zone) (Schlögl et al., 2009). The stratigraphic ranges 
of hecticoceratid ammonites based on studies of Zeiss (1956), 
Lemine (1932), and Elmi (1967) mainly indicate a time span 
from the Anceps Zone up to the Athleta zones.

The latest Callovian and early Oxfordian represent one 
of the most dynamic intervals in the history of Jurassic 
Ammonoidea, and is characterized by one of the highest 
levels of mixing of Boreal, Submediterranean and even 
Mediterranean faunas (Page et al., 2009). The late Callovian is 
indicated by the presence of Reineckeia (Reineckeia) nodosa, 
indicative of the Athleta Zone, and of Pachyceras lalandei 
of the Lamberti Zone.

Quantitative and qualitative distributions show that 
Reineckeiidae and Hecticoceratinae include the 17% and 14% 
respectively of the whole Callovian age ammonite fauna, the 
most abundant being in the Anceps Zone. Reineckeiidae and 
Hecticoceratinae accord with the biostratigraphic Subtethyan 
Province distribution (Sequeiros et al., 1986). Reineckeiidae 
and  Oppeliidae are more abundant in the middle Callovian 
(Anceps Zone) than in the lower and upper Callovian in this 
area.

Paleobiogeographically, the Callovian ammonite 
fauna of the Dalichai Formation has a typical Northwest-
Tethyan character, and belong to the Submediterranean 
faunal province (Seyed-Emami et al., 2013), and are 
largely dominated by Phylloceratidae ammonites. These 
pelagic taxa that preferred open oceanic conditions are 
accompanied consistently by Perisphinctidae, Reineckeiidae, 
Oppeliidae (Hecticoceratinae), Macrocephalitidae , Tulitidae, 
Aspidoceratidae (Parawedekindia, Peltoceras). 

On the other hand, this is supported by the occurrence 
of Submediterranean ammonites such as Macrocephalites, 
Pachyceras, and some cosmopolitan taxa such as Hecticoceras 
and Reineckeia. Furthermore, according to Page (2008), 
Schlögl et al. (2009) and Seyed-Emami & Schairer (2011), the 
typical Mediterranean Reineckeiidae appears in large numbers 
and high diversity in the Alborz. Moreover, paleogeographic 
reconstructions place the Iranian platform at latitude of 
30°N during the Jurassic, which is equivalant to European 
areas situated at the southern margin of Eurasia (e.g. Enay 
& Cariou, 1997).

FINAL REMARKS

The most abundant ammonite families within the 
investigated sections of the Dalichai Formation are 
Phylloceratidae (40%), Perisphinctidae (24%), Reineckeiidae 
(17%), Oppeliidae (14%), Sphaeroceratidae (2%), 
Macrocephlitidae (2%), Tulitidae (1%), and Pachyceratidae 
(1%) (Figure 11). During the early Callovian, the number of 
ammonite taxa decreased, which can be related to a sea-level 
fall. In the middle Callovian, the families Phylloceratidae, 
Oppeliidae, and Reineckeiidae are most abundant. Besides 
numerous taxa of these families, also Perisphinctidae 
occur. This pattern agrees well with the Jurassic global sea-
level curve (e.g. Hallam, 2001), which indicates a major 
eustatic sea-level rise during the middle Callovian. In the 
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late Callovian, in contrast, the diversity and number of the 
ammonite families Reineckeiidae (Reineckeia nodosa, two 
specimens), Pachyceratidae (Pachyceras, 1 specimen), 
Aspidoceratidae (Parawedekindia, one specimen; Peltoceras, 
one specimen) is reduced, indicating again a sea-level fall 
(e.g. Seyed-Emami et al., 2013). 
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