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Abstract—Eight biohorizons, four of which were previously distinguished in Central Poland and four new
(contradictionis, pommerania, kuteki, and pilicensis), were identified in the Dorsoplanites panderi zone of the
Upper Jurassic Middle Volgian Substage of the European part of Russia on the basis of the succession of
ammonites of the Zaraiskites genus. The peculiarities of variations of the ammonite complexes in space and
time testify to the stepwise warming during the Panderi Chron and the occurrence of the significant latitudi-
nal temperature gradient in the Middle Russian Sea. New species Zaraiskites kuteki is described.
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The Dorsoplanites panderi zone of the Middle Vol-
gian Substage of the Upper Jurassic Volgian Stage in
the European part of Russia has attracted significant
attention in recent decades owing to discussion of the
formation conditions of high-carbonaceous sediments
typical of this stratigraphic interval [1]. At the same
time, the degree of biostratigraphic knowledge of the
Panderi zone remains insufficient and the majority of
publications consider it as indivisible. It was distin-
guished by A.N. Rozanov [2] as a zone of the Per. zaraj-
skensis and Per. dorsoplanus ammonite groups or a
zone with Per. scythicus and Per. panderi, and until the
middle of the 1960s, one of the Zaraiskites scythicus or
Dorsoplanites panderi index species was usually used
for the sections of the European part of Russia.
Attempts at more detailed subdivision of the reviewed
stratigraphic interval were repeatedly undertaken. In
1962, N.P. Mikhailov suggested to distinguish two sub-
zones (upward) of Pavlovia pavlovi and Dorsoplanites
panderi in the Scythicus zone [3], and simultaneously
J. Kutek subdivided the Scythicus zone of Poland into
the Zaraiskites scythicus and Z. zarajskensis subzones.
Soon, N.P. Mikhailov changed the index species of the
upper subzone onto Zarajskensis and suggested to use
in future the Dorsoplanites panderi species widespread
(in contrast to Z. scythicus) along the entire zone for its
indexation [5]. Because the P. pavlovi species also
occurs in the entire zone, it is preferentially to use the
Z. scythicus index for the lower subzone similarly to the
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Polish sections [1]. However, the peculiarities of the
occurrence of Dorsoplanites and Zarajskites in the
reviewed stratigraphic interval are such (see below)
that Z. scythicus may be used successfully as an index
species of a zone for the majority of the sections
located southward of the Sura River. Recently,
J. Kutek established four biohorizons in the Scythicus
zone based on the distribution of ammonites of the
genus Zaraiskites in the Polish sections [6]. At the
same time, the perspectives of subdivision of the Pan-
deri zone in the European part of Russia were unclear,
and, in the beginning of the 1990s, V.V. Mitta noted [ 7]
that its subzones are insufficiently substantiated, consid-
ered the Panderi zone as indivisible, and later cast doubt
on the reasonableness of the succession of biohorizons
recognized by J. Kutek in Central Poland [8].

This article offers a scheme of infrazonal division of
the Panderi zone based on study of ammonites from
the sections located in different regions of the Euro-
pean part of Russia (Figs. 1, 2). The succession of
microconchs of the genus Zaraiskites (macroconchs of
the Zaraiskites occur occasionally and are insuffi-
ciently studied) is a basis for the distinguished infra-
zonal units—biohorizons (see the method description
in [9]). Some of these biohorizons were mentioned
briefly in [1, 10, 11], but their description has not yet
been published. The described material is stored in the
Vernadskii State Geological Museum of the Russian
Academy of Sciences (SGM) and the Paleontological
Institute of the Russian Academy of Sciences (PIN,
collection of PA. Gerasimov).

The obtained data allowed us to establish the fol-
lowing stratigraphic units (upward, Fig. 3).
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Fig. 1. Location of the studied sections. (1) Bank of the
Izhma River, 2 km down from the Poddemyur village,
(2) bank of the Sysola River near the Yb village, (3) bank of
the Sysola River near the village of Karvudzhem [11],
(4) village of Ivkino [1], (5) a ravine near the village of
Gorka, (6) within the Moscow city, (7) bank of the Volga
River near the Gorodishchi village, (8) bank of the Volga
River near the Kashpir village, (9) Solenyi dol ravine near the
village of Orlovka, (10) bank of the Berdyanka River (Khan-
skaya Mt.).

The Dorsoplanites panderi zone (Zaraiskites scythi-
cus) Rosanov, 1906 corresponds to the stratigraphic
interval of occurrence of the Zaraiskites genus (except
of, probably, the northern regions, where Zaraiskites
may occur in the lowest horizons of the above-lying
zone). The zone is characterized by ammonites of the
Dorsoplanites, Pavlovia, and Acuticostites genera,
accompanied by rare Michalskia and Haploceras. The
Pavlovia pavlovi (Michalsky) [1, Figs. 3a—3c, 3e] and
Dorsoplanites panderi (d’Orb.) [1, Fig. 3i; 5, Plate II;
7, Plate 14] are widespread along the entire zone, and
other taxa are confined to one interval or another.

The Zaraiskites scythicus subzone Kutek, 1962.
Subzone is characterized by early representatives of
the genus Zaraiskites, characterized by irregular rib
branches on the outer whorls of microconches and the
middle whorls of macroconches. In the majority of the
sections, the subzone is characterized by numerous
dorsoplanitids and exclusively dorsoplanitids north-
ward of Moscow oblast.

Quenstedti biohorizon Kutek, 1994. Index species
Zaraiskites quenstedti (Rouillier, 1849) (Fig. 4, §). No
stratotype is designated. Paleontological characteris-
tics: Zaraiskites quenstedti (Rouill.), Isterites sp., Dor-
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soplanites cf. primus Call. et Birk., D. dorsoplanus
(Vischn.).

Remarks. The Zaraiskites quenstedti species in the
studied sections includes several morphotypes, for
which relations are unclear because of the limited
material. The differences between these morphotypes
are mostly the peculiarities of the ribbing modification
during shell growth. All ammonites of this species have
inner whorls covered with very frequent ribs but later
the ribbing sharply changes, leading to the appearance
of either irregular rib branches with a high coefficient
of branching [12, Plate III, Figs. 3, 4] or more fre-
quent mostly biplicate and triplicate ribs (Fig. 4, &; [7],
Plate 8, Fig. 1). Ammonites of the first of these mor-
photypes are known in Poland ([6], Plate 2, Figs. 1-3,
Plate 3, Fig. 1), and both types occur in the European
part of Russia.

Occurrence: Central Poland, Central Volga region,
Orenburg oblast. Findings of the index species are
known in the sections of Moscow and near Moscow;
however, they (like the other complex of the Panderi
zone) are restricted to the phosphorite conglomerate,
where it is impossible to distinguish any stratigraphic
units. Localities: Gorodishchi, Berdyanka.

Scythicus biohorizon Kutek, 1994. Index species
Zaraiskites scythicus (Vischn. 1882) (Fig. 4, 5). No
stratotype is designated. Paleontological characteris-
tics: Zaraiskites scythicus (Vischn.), Dorsoplanites
primitivus Tlov.

Occurrence: Central Poland, Central Volga region,
Orenburg oblast. Ammonites similar to Z. scythicus
occur locally in the sections of Kostroma oblast
[1, Fig. 3d]. Localities: Gorodishchi, Berdyanka.

Contradictionis biohorizon nov. Index species
Zaraiskites contradictionis Tlovaiskii, 1941 (Fig. 4, 7).
Stratotype: Berdyanka, bed C24 and the lower ten
centimeters of bed 25 (Fig. 2). A very dense silicified
light gray glauconite sandstone (0.3 m) and green
glauconite sand with small concretions of silicified
sandstones. Paleontological characteristics: Zarais-
kites contradictionis llov., Z. aff. quenstedti (Rouill.)
[M], Dorsoplanites sp. nov. aff. primus Call. et Birk.,
D. primitivus llov.

Remarks. This biohorizon has only been identified
in the Berdyanka section; however, it may be suggested
that it will be found in the future also in the Gorodish-
chi section, where poorly preserved Zaraiskites (Z. aff.
scythicus) closely related to Z. contradictionis occur
above the scythicus biohorizon. Similar forms also
occur in the phosphorite conglomerate of the Panderi
zone of Moscow. Large Zaraiskites with very frequent
ribs on the inner whorl were identified in the Gorod-
ishchi section as Z. aff. quenstedti (Rouill.) are very
close to ammonites from the contradictionis biohori-
zon of Berdyanka. Occurrence: Orenburg oblast.
Locality: Berdyanka.

Pommerania biohorizon nov. Index species Zarais-
kites pommerania (Arkell, 1935) (Fig. 4, 2, 4, 9). Stra-
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Fig. 2. Distribution of ammonites in the studied sections. (/) Gray and dark gray clay; (2) light gray calcareous clay; (3) interlayers of marl and limestone; (4) black, dark gray,
and brown clayey shales; (5) dark gray silts; (6) gray silt; (7) concretions of angular light pale phosphorite; (§) round redeposited phosphorite; (9) sand and sandstone; (70) sil-

iceous sand and sandstone; (/7) concretion of silicified sandstone and silt; (12) breaks in observation; (73) vertical scale.



806 ROGOV

[

el 5 . .

§|S| Biohorizon

N|35
= Gorka, Gorodishchi Kashpi Orlovk Berdyank
” Ivkino orodisncni asnpir rlovka crayanka
172]
=]
«
£ i L -1 —67 ) = 146 =1
L remars | o o A e R

- - 57 | W =% [] |n=6 [ Wn=113

(]

o

g I - 55 [ - 16 [ - 3

£, - 4 E— LT
3 || contradictionis (B Ll -3
g : (I - +>
F[ sevthiows | p— - o - — T

=27 ‘:]1 |:|2 -3 . - 75

Fig. 3. Infrazonal subdivision of the Panderi zone and structure of ammonite complexes. (/) Tethyan ammonites (Haplocer-
atidae); (2) Subboreal ammonites (Virgatitidae); (3) Boreal ammonites (Dorsoplanitidae); (#) amount of findings calculated for

the corresponding stratigraphic intervals.

totype: Gorodishchi, beds 2/4—2/11 (Fig. 2). An
intercalation of gray and dark gray clays with two
bands of black shales in the bottom and middle part of
the biohorizon about 1.3 m thick. Paleontological
characteristics: Zaraiskites pommerania (Arkell),
Z. sp. nov. The accumulations of the juvenile Dor-
soplanites are confined to the biohorizon in the strato-
type and Orlovka section. Occurrence: Central Volga
region, Orenburg oblast. Localities: Gorodishchi,
Kashpir, Orlovka, and Berdyanka.

Zaraiskensis subzone Kutek, 1962. Subzone is
characterized by Zaraiskites with regular rib branches,
showing decreasing of the furcation point, and separa-
tion of the branches. Ammonites of the Acuticostites
and Haploceras genera occur only in this subzone. The
subboreal virgatitids, as a rule, dominate here qualita-
tively.

Kuteki biohorizon nov. (= biohorizon regularis
subsp. nov. [1]). The index species Zaraiskites kuteki
sp.nov. (Fig. 4, 3) Stratotype: Gorodishchi, beds
2/12—2/16 (Fig. 2). An intercalation of gray and dark
gray clays with two bands of black shales in the bottom
and the top of the biohorizon. Thickness up to 1.5 m.
Paleontological characteristics: Zaraiskites kuteki sp.
nov., Z. sp. nov. (Fig. 4, 6), Acuticostites acuticostatus
(Michalsky), Doroplanites sp. nov. aff. primus Call. et
Birk. Small Haploceras sp.ind. occur in the biohorizon
in the Kashpir and Orlovka sections (Fig. 4, 11).
Occurrence: Kostroma oblast, Central Volga region. It
is not excluded that analogs of the biohorizon may be
present in Central Poland, because in the most com-
plete section near the town of Tomaszov Mazowiecki,
Z. regularis are separated from Z. scythicus by an inter-
val without ammonites [6]. Localities: Ivkino, Gorod-
ishchi, Kashpir, Orlovka.

Regularis biohorizon Kutek, 1994. The index spe-
cies Zaraiskites regularis Kutek, 1994, Fig. 4.1. No
stratotype is divided. Paleontological characteristics:
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Zaraiskites regularis Kutek, Acuticostites acuticostatus
(Michalsky). Haploceras sp.ind.

Remarks. The biohorizon is distributed signifi-
cantly wider than other biohorizons of the Panderi
zone. The findings of the index species are also regis-
tered in the basins of the Izhma [13, Plate 51, Fig. 7]
and Sysola [14, Plate XXVII, Fig. 4; Plate XXVIII,
Fig. 3] rivers. The sparse findings of the Zaraiskites in
the higher intervals of the Panderi zone, in turn, may
be related to the erosion of these sediments during the
Virgatus Chron. Occurrence: Central Poland, Repub-
lic of Komi (basins of the Izhma and Sysola rivers),
Kostroma oblast, Central Volga region. Localities:
Karvudzhem, Gorka, Gorodishchi, Kashpir, Orlovka.

Pilicensis biohorizon nov. (= zarajskensis biohori-
zon [14]). The index species Zaraiskites pilicensis
(Michalsky, 1890) (Fig. 4.12). Stratotype: Gorodish-
chi, beds 3/1-3/2 (Fig. 2). The brownish gray silty
shales and gray—brown clays of the total thickness of
about 0.5 m. Paleontological characteristics: Zarais-
kites pilicensis (Michalsky), Z. alexandrae (Lewinsky),
Dorsoplanites sp.

Remarks. The index species of this biohorizon in
recent years was considered as a synonym of Z. zara-
Jskensis |6, 7]. However, the peculiarities of the distri-
bution of ammonites in the sections of Central
Poland, where Z. pilicensis with the amount of ribs in
the branches is 1.5—2.0 times less than these of
Z. zarajskensis, are restricted only to the lower part of
the zarajskensis biohorizon and the absence in this
interval of Z. zarajskensis in the Gorodishchi section
allows consideration that Z. pilicensis and Z. zara-
Jskensis are not types of variability of the single species
but are consecutive members of the entire lineage.
Occurrence: Gorodishchi, environs of the town of
Vasilsursk.

Zarajskensis biohorizon Kutek, 1994. The index
species Zaraiskites zarajskensis (Michalsky, 1890)

Part 2 2013
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Fig. 4. Ammonites of the Dorsoplanites panderi zone of the European part of Russia. (1) Zaraiskites regularis Kutek, MK1213,
Kashpir, bed 2/18, Zarajskensis subzone, regularis biohorizon; (2), (4), (9) Zaraiskites pommerania (Arkell), Scythicus subzone,
pommerania biohorizon: (2) MK1253, Kashpir, bed 2/6, (4) Berdyanka, bed E2 (=C26), (9) MK1946, Orlovka, 1.9 m below the
top of the bed 4/1; (3) Zaraiskites kuteki Rogov, sp. nov., paratype MK 1333, Gorodishchi, bed 2/16, Zarajskensis subzone, kuteki
biohorizon; (5) Zaraiskites scythicus (Vischn.), MK1286, 0.9 m above the bottom of the layer 1/5, Scythicus subzone, scythicus
biohorizon; (6) Zaraiskites sp.nov., MK948, Gorodishchi, bed 2/12, Zarajskensis subzone, kuteki biohorizon; (7) Zaraiskites con-
tradictionis Tlov.,, MK 1459, Berdyanka, layer C24, Scythicus subzone, contradictionis biohorizon; (8) Zaraiskites quenstedti
(Rouill.), MK2343, Gorodishchi, layer 1/5, talus of the interval 0.5—0.85 m above the bottom; (/0) Zaraiskites zarajskensis
(Michalsky), MK3077, outcrop 16.2 km down the village of Poddemyur, talus of the Dorsopanites maximus zone; (/1) Haplo-
ceras sp., MIV795, Kashpir, bed 2/14, Zarajskensis subzone, kuteki biohorizon; (12) Zaraiskites pilicensis (Michalsky), MK1382,
Gorodishchi, bed 3/1, Zarajskensis subzone, pilicensis biohorizon.

DOKLADY EARTH SCIENCES Vol. 451  Part 2 2013
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(Fig. 4.10). No stratotype is designated. Paleontologi-
cal characteristics: Zaraiskites zarajskensis (Michal-
sky), Dorsoplanites sp.

Remarks. In the majority of the studied sections,
this biohorizon is absent owing to the erosion of the
upper part of the Panderi zone during the Virgatus
Chron and the index species records are usually rede-
posited. Z. zarajskensis was established in the talus of
the Maximus zone in the Poddemyur section. Occur-
rence: Central Poland, basin of the Izhma River.
Locality: Poddemyur.

Zaraiskites kuteki Rogov, sp. nov. [m]

Zaraiskites zarajskensis: [15, pl. VI, fig. 5]

Zaraiskites regularis sibsp.nov.: [1, fig. 3, f, h]

Named after the Polish paleontologist and stratig-
rapher J. Kutek.

Holotype: specimen no. SGM MK 1250 figured in
[1, Fig. 3f], Kashpir, bed 2/10,

Middle Volgian Substage, Panderi (Scythicus)
zone, Zarajskensis subzone, kuteki biohorizon.

Description: shells of the moderate size (§—10 cm
im diameter), semi-involute in the inner whorls and
semi-evolute in outer whorl. Up to diameter 3—6 cm
they are covered by very dense and thin mainly bipli-
cate ribs (up to 50—60 primaries per half of whorl),
afterwards ribbing changes drastically—primaries
became nearly two times more rare twice (15—25 pri-
maries per half of whorl), while rib ration increased up
to 4—5. Ribbing of the outer whorl could consists from
regular virgatitid branches or irregular branches. Con-
strictions, bounded in front by simple ribs could be
present (up to 3—4 per half of whorl). Cross-section is
high-oval, maximum thickness is near to umbilical
bend. Aperture is simple, with small flexure on the
ventral side, with peri-apertural constriction. Co-
occurred macroconchs are characterized by similar
kind of ribbing of the inner whorls. Septal sutures are
not preserved in bulk of studied specimens.

Variability is expressed mainly in differences of
stage with biplicate ribbing as well as in rib density and
rib ration of the outer whorls. Specimens showing rel-
atively rare ribbing through the nearly all growth stages
are also sometimes occur.

Comparison. By changes of ribbing through ontog-
eny new species is very close to Z. quenstedti (Rouill.)
and occurred above Z. aff. quenstedti (Rouill.), but dif-
fer from these species by more regular ribbing of outer
whorls and by rarity of constrictions in the inner
whorls. From the Z. regularis, which outer whorls are
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characterized by the same kind of ribbing, new species
is differ by presence of long stage with dense and thin
biplicate ribbing.

Distribution: Panderi (Scythicus) Zone, Zara-
jskensis Subzone, kuteki biohorizon of the European
part of Russia (from Kostroma to Saratov Volga areas)
and Central Poland.Material: 17 specimens—SGM
MKS556, SGM MK944, SGM 946, SGM MK1333,
SGM MK5128 (Gorodischi), SGM MK1250, SGM
MK1251 (Kashpir), SGM 2467 (Ivkino), SGM 1937,
SGM 1941, SGM 1945, SGM 1947, SGM 1948,
SGM 1949, SGM 1954, SGM 1965 (Orlovka),
PIN 1157 (Moscow)
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