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Abstract: In Kopetdag, Campanian deposits outcrop in continuous sections. Transitions to
the Santonian and Maastrichtian are gradual. The deposits of all these stages are represented
by normal marine carbonate formations. The Campanian in Kopetdag comprises 4 zones -
two in each substage: the Lower Campanian Offaster pomeli and Eupachydiscus levyi
Zones; the Upper Campanian Hoplitoplacenticeras coesfeldiense and Stegaster gillieroni
Zone, and the Bostrychoceras polyplocum Zone. The comparison of the Campanian faunal
successions in Kopetdag, with the stratotypic region of this stage, and with other regions of
Western Europe allows us to draw the following conclusions:

1. The lower boundary of the Campanian in Western Europe should not be drawn at the
base of, but within the Upper Granulata Chalk.

2. The boundary of the Campanian substages should be drawn on the basis of the first
appearance of the genus Hoplitoplacenticeras. In Western Europe the boundary determined
on this basis should lie at the top of the overlap zone of Gonioteuthis quadrata Blainv, and
Belemnitella mucronata Schloth., or, perhaps, somewhat below.

3. The upper boundary of the Campanian in different regions of the world is, apparently,
drawn at various levels. The faunal assemblage of the Hauericeras sulcatum Zone of the Lower
Maastrichtian in Kopetdag contains species found elsewhere within both Maastrichtian and
Campanian deposits. The Maastrichtian species are found on the Cotentin peninsula in France
(Mesoscaphites grossouvrei Atab., Pacbyd:scus gollevillensis (d’Orb.)), in the Alps ( Pseudo-
kossmaticeras galicianum (Favre)), and in Western Ukraine and Poland (Hauericeras
sulcatum (Kner)). The Campanian species are present in Israel (Mesoscaphites elatensis
(Lewy)) and in North America ( Didymoceras navarroense (Shum.)). This is not caused by
different ranges of these ammonites, but by the difference of view which geologists have
regarding the duration of the Campanian.

4. The Hauericeras sulcatum Zone in Kopetdag is comparable to the upper part of the “R”
Zone established by Arnaud (1877) in the stratotypit region; the lower part of the “R” Zone
and the “Q” Zone are equivalent to the Bostrychoceras polyplocum Zone.

Kurzfassung: In Kopetdag ist das Campan in vollstindigen Folgen aufgeschlossen. Die
Uber;,in;,e zum Santon und zum Maastricht sind graduell. Die Sedimente dieser Stufen sind
marine Karbonate. Das Campan von Kopetdag liflt sich in 4 Zonen gliedern, 2 in jeder
Unterstufe: das Unter-Campan mit der Offaster pomeli-und der Eupachydiscus levyi-Zone;
das Ober-Campan mit der Hoplitoplacenticeras coesfeldiense - Stegaster gillieroni —und der
Bostrychoceras polyplocum-Zone. Der \’erglcic,h der Faunenfolge des Campan von
Kopetdag mit der des Stratotyps dieser Stufe und mitanderen Regxonen in W-Europa erlaubt
es, folgende Schliisse zu ziehen: N

1. Die Untergrenze des Campan sollte in W-Europa nicht an der Basis, sondern vielmehr
innerhalb der oberen Granulaten-Kreide verlaufen.

2. Die Grenze der beiden Unterstufen des Campan sollte mit dcm ersten Auftreten der
Gattung Hoplitoplacenticeras zusammenfallen. In W-Europa sollte diese Grenze am Top der
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Gonioteuthis quad;atz- und Belemnitella mucronata-Zone oder moglicherweise etwas
darunter verlaufen.

3. Inverschiedenen Gegenden der Welt wird die Obergrenze des Campan auf unterschied-
liche Weise gezogen. Die Faunenvergesellschaftung der Hauericeras sulcatum-Zone des
Unter-Maastricht von Kopetdag enthilt Arten, die anderswo in Sedimenten des Maastricht
und des Campan gefunden werden. Arten des Maastricht werden auf der Halbinsel Cotentin
in Frankreich ( Mesoscaphites grossouvrei Atab., Pachydiscus gollevillensis (d’Orb.)), in den
Alpen (Pseudokossmaticeras galicianum (Favre)) und in der W-Ukraine und Polen
( Hauericeras sulcatum (Kner)) gefunden, wihrend Arten des Campan in Israel ( Mesoscaphi-
tes elatensis(Lewy)) und in N-Amerika ( Didymoceras navarroense(Shum.)) vorkommen. Zu
verstehen ist dies nicht durch eine unterschiedliche Lebensdauer dieser Ammoniten sondern
durch unterschiedliche Auffassungen iiber die Dauer des Campan.

4. Die Hauericeras sulcatum-Zone in Kopetdag ist vergleichbar mit dem oberen Teil der
Zone “R” Arnaud’s (1877) aus der Gegend des Stratotyps, wihrend der untere Teil der
*“R”’-Zone und die “Q”-Zone mit der Bostrychoceras polyplocum-Zone zu vergleichen sind.

Résumé: Les dépdts campaniens affleurent partout au Kopetdag en coupes continues. Le
passage au Santonien et au Maestrichtien se fait également sans interruption. Les dépdts de
tous ces étages sont en général représentés par des formations carbonatées. Le Campanien du
Kopetdag se divise en 4 zones: deux dans chaque sous-étage. Le Campanian inférieur
comprend la zone d'Offaster pomeli et la zonc d’Eupachydiscus levyi. Le Campanien
supérieur contient la zone d'Hoplitoplacenticeras coesfeldiense et Stegaster gillieroni et la
zone de Bostrychoceras polyplocum. La corrélation des successions faunistiques du
Campanien du Kopetdag, de la région stratotypique de cet étage et d’autres régions de
I’Europe occidentale permet de faire les conclusions suivantes:

1. Il est plus correct de tracer la limite inférieur du Campanien en Europe occidentale 2
I'intérieur de 1a Craie 2 Granulata supérieur qu’a sa base.

2. Ilest pluscorrect de déterminer la limite entre les sous-étages selon la premiére apparnition
du genre Hoplitoplacenticeras. Définie selon ce critére, la limite passera en Europe
occidentale au sommet de la zone de coexistence des espéces Gonioteuthis quadrataBlainv. et
Belemnitella mucronata Schloth. ou, peutétre, un peu au-dessous.

3. Dans les différentes régions du monde la limite supérieur du Campanien est tracée dans
divers niveaux. L’ensemble faunistique_de la zone d’ Hauericeras sulcatum du Maestrichtien
du Kopetdag comprend des espéces qui se rencontrent au Maestrichtien de la préesqu’ile
Cotentin en France (Mesoscaphites grossouvrei(Atab.), Pachydiscus gollevillensis (d"Orb.),
des Alpes (Pseudokossmaticeras galicianum (Favre)), de 'Ucraine occidentale et de la
Pologne (Hauericeras sulcatum (Kner)), ainsi qu’au Gampanien de I’Isracl (Mesoscaphites
elatensis (Lewy)) et de I'Amérique du Nord (Didymoceras navarroensis (Shum.)). Ceci
s’explique plutot par la compréhension différente de I’extension du Campanien que par une
plus large répartition stratigraphique des ammonites.

4. La zone d’Hauericeras sulcatum du Kopetdag est comparée avec le sommet de la zone
“R” d’Arnaud (1877) de la région stratotypique, tandis que la partie inférieur de la zone “R”
et la zone “Q” sont comparées avec la zone de Bostrychoceras polyplocum.

Authors’ address: A.A. Atabekjan, VSEGEI, Sredny pr. 74, SSSR-199026 Leningrad. -
19.5.1978.

Introduction

This contribution is based essentially on published data on the stratigraphy and fauna of the
Upper Cretaceous in Kopetdag, as well as on the analysis of a large volume of literature both on
the stratotypic region of the Campanian and on the other major regions of Western Europe.

The zequence of faunal assemblages in Kopetdag has been established on the basis of

sinmun seTiong, whereas in che Trat yoic regdon of this stage and in some other region:
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Western Europe, it has been established on the basis of correlation of separated sections. When
comparing the zones of the Campanian in Kopetdag and Western Europe, we can outline some
unsolved or disputable problems of the Campanian stratigraphy. These are, firstly, the lower
boundary of the Campasian in Northern Europe, including this boundary in Southern England;
secondly, the upper boundary of the Campanian within the Aquitanian basin and Kopetdag;
and finally, the age position of the lower beds of baculite limestones on the Cotentin peninsula.
In the present paper one of the possible ways of solving these problems is described.

History of study of the Campanian stage in Kopetdag

Detailed information concerning the history of study of the Campanian stage from the end of
the nineteenth century to 1960 has already been presented (Atabekjan & Likhacheva 1961),
when the zonal division of the stage in Central and Western Kopetdagand in Maly Balkhan was
first established. Following this, the recognized zones were traced eastwards up to and including
Gorny Badkhyz (Kalugin eral. 1964; Luppov 1966; Geology of the USSR, 1972). At present this
scheme of zonal division is adopted as a unified one by the Interdepartmental Stratigraphic
Committee of the USSR (Resolutions 1977).

The study of the rich fauna of this stage is not yet completed. Since 1960, only a small
number of ammonite species (Atabekjan & Khakimov 1976, Maniya 1963), inoceramids
(Arzumanova 1964, 1965), echinoids (Dzhabarov 1964), crinoids (Klikushin 1973, 1975) and
brachiopods {Kats 1964; Vanchurov 1967; Titova 1977) has been described. Bryozoans have
been more completely described (Voigt 1967).

The Campanian stage in Kopetdag

The Campanian deposits in Kopetdag are represented by normal marine carbonate formations
composed of limestones, marls and more clayey varicties. As a result of the nature of their
alternation, they form 6 lithological units, 3 in each substage. The 3 lower units can be traced
from Maly Balkhan in the west up to Badkhyz in the east without any significant changes in
lithology. The 3 upper units, however, become enriched in clayey and terrigenous material to
the east of Gyaursdag. There are no visible traces of a break in sedimentation either within the
Campanian or at its boundaries. Only locally, on the top of the uppermost unit, is there a weakly
developed hard ground. General characteristics of the various units are outlined below (from the
lowest unit upwards).

Unit I. Light grey to white, or occasionally red, marls. Along strike they sometimes pass into
clayey marls. They differ from the underlying Upper Santonian marls in their lighter colour,
which is caused by a relatively higher content of carbonate material. The thickness generally
varies from 14 to 32 m, but in Gyaursdag reaches 99 m.

Unit II. White, fine-grained limestones with interbeds of greenish-grey clayey marls. In places
(e.g. the southern part of Western Kopetdag, Central Kopetdag, Badkhyz), the content of clayey
material in the limestones and the thickness of the marl interbeds increases considerably. The
thickness of the unit is 24-60 m.

Unit II1. Bluish-grey marls alternating with light grey clayey limestones in the west, am\i“clays
alternating with marls in Eastern Kopetdag and Badkhyz. The thickness varies from 8 to 48 m.

¥ :eide Europas 33
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Unit IV. Greenish-grey and light grey marls in alternation. In places red marls are also
intercalated. The thickness usually varies from 41 to 91 m, although in the southern part of
Western Kopetdag it reaches 310m.

Unit V Rhythmical alternation of two types of members, both of which consist of intercalated
limestones and ‘marls. In one member, however, limestones are predominant, whereas in the
other marls prevail. To the west of Gyaursdag lies the limestone-rich member, while to the cast
is the marl-rich member. The thickness varies from 24 to 51 m, although in Gyaursdag, it reaches
88 m.

Table 1. Distribution of Campanian and Lower Maastrichtian belemnites and ammonites in Kopetdag

Substages

Upper
Campanian

Lower
Campanian
Lower
Maastrichtian

Zones

Species and

Zone
Zone
Zone

subspecies

Cffaster pomeli
Zone
zupachydiscus levyi
Hoplitoplacenticeras
coesfeldiense
Stegaster gillieroni
Bostrychoceras
rolyplocum
Zone
Hayericeras sulcatum

Belemnitella preecursor preecursor Stole |jume
<"~ mucronata cf.senior Now. | —
M~ langei langei Jel.
~"~ langei minor Jel.
"= conica rotunda Najd.
="~ conica obesa Kajd.
Rupschydiscus levyl (Gross.)
Hoplitoplacenticersas coesfeldiense (Schliy) -
Trachyscaphites (?) gibbus (Schliit.) —
Bl spiniger spiniger (Senliit{)
poatrychocoun polyplocum (Roem.)
Neancylocerss bipunctatum (Schlit.)
[Pachydiscus koeneni Gross.
IDidymocerss psrestevensoni Atab.et Chak.
- schloenbschi (Favre)

I
|

NERN

<"= navarroense (Shumard)
ostoceras cf.excelsus (Arders.)
esoscaphites kmeri Atsb. N

- grossouvrei Atad.

- elatensis (Lewy)
Preudokossasticeras galicisnuam (Pavre)

Hauericeras sulcatuam (Kner)
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Unit VI. Greenish-grey and light grey marls with rare limestone interbeds. On the whole, marls
predominate in these strata, except in Maly Balkhan and the western part of Central Kopetdag
where, by contrast, limestones prevail. In eastern Kopetdag and in Badkhyz, the lower horizon

Table 2.
Kopetdag

Distribution of Upper Santonian, Campanian and Lower Maastrichtian inoceramids in

Substages
and
Zones
Species and

subspecies

Upper
Santon.

Lower

Campanian

Upper

I
B
3
g2
8

Lower
Maastricht

Marsupites testudinarius
Zone

Offaster pomeli

Zone

Eupachydiscus levyi

Zone

Hoplitoplacenticeras
coesfeldiense
Stegaster gillieroni

Zone

Bostrychoceras
polyplocum

Zone

Hauericeras sulcatum
Zone

Sphenoceramus angustus (Beyenb.)
e patootensiformis Seitz
(=? Sesidbiricus Dobr,.)
- 1ingus (Goldz.)
In;ceranua cycloides Wegn.
- robustus Smol.
dissimilis Atab.
="- balticus koshaderensis Atab.
<"~ dariensis Moskv.
~"= kopetdaghensis Arzum.
«"=- stabekjani Arzum.
lorakslaensis Arzum.
<"~ balticus belticus Boehm
balticus marcki Giers
<"~ beirichi Boehm
«"= reguleris d4'0rb.
sublaevigatus Hall et Meek
<"~ Dbalticus pteroides Giers
subsarumensis Renng.
planus Goldf.
baslticus sublevigatus Giers
decipiens Zitt.
="~ nebrascensis Owen
"= temuilineatus Hall et Meek
="~  brooksi Johns.
subundatus Meek
buguntaensis Dobr.
-"= proximus Tuomey

| 111

| ]
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of the Karatekin Formation is regarded as the age equivalent of these strata. This formation is
represented by clays and marls with siltstone interbeds, and has a thickness up to 366 m. In
western regions the thickness of the strata varies from 14to 70 m, although in Gyaursdag it
reaches 140m.

Faunal composition. All the units contain a great abundance of echinoids, crinoids, inoceramids,
brachiopods and bryozoans. Ammonites and especially belemnites are relatively rare.
Foraminifers are represented both by benthonic and planktonic groups. The stratigraphic range
of species from the main faunal groups is shown in Tables 1-4.

Division. In the Campanian deposits two substages are distinguished, each of which is
subdivided into 2 zones. The Offaster pomeli Zone comprises lithological units I and 11, the
Eupachydiscus levyi Zone unit 111, the Hoplitoplacenticeras coesfeldiense and Stegaster
gillieroni Zones unit IV, and the Bostrychoceras polyplocum Zone units V and VI.

Position of the zonal boundaries. The lower boundary of the O. pomeli Zone, i.e. the
Santonian/Campanian boundary, is drawn at the top of the beds containing Marsupites
testudinarius Schloth., Inoceramus cycloides Wgn., 1. wegneri Boehm., Sphenoceramus
angustus Beyenb., and S. patootensiformis Seitz (I. sibiricus Cobr.), and at the base of the
beds containing Inoceramus balticusBoehm., L. dissimilis Atab., Offaster pomeliMun.-Chalm.,
O. pilula(Lam.), Isomicraster stollei Lamb., Globotruncana arcaCushm., G. rugosa Marie and
G. falsostuarti Sig.

The lower boundary of the E. levyi Zone is drawn at the level of first appearance of the
zonal species, together with Inoceramus regularis d’Orb., I sublaevigatus Hall & Meek,
Echinocorys gibbus Lamb., E. marginatus Goldf., Isomicraster gibbus Lam. and Globotrunca-
na morozovae Vass.

The lower boundary of the H.coesfeldiense and S. gillieroni Zone, i.e. the boundary
between the Campanian substages, is drawn on the basis of the first appearance of the zonal
species, and Inoceramus balticus pteroides Giers and Micraster glyphus Schliit.

The lower boundary of B. polyplocum Zone is drawn on the basis of the disappearance of
Micraster coravium Posl., and the appearance of the zonal species Belemnitella langei Jel.,
together with Trachyscaphites spiniger (Schliit.), Neancyloceras bipunctatum (Schliit.), Pachy-
discus koeneni Gross., Inoveramus deéipiens Zitt., Micraster brongniarti Heb., Carneithyris
carnea Sow., Bolivinoides delicarulus Cushm., B. draco Marss., Bolivina incrassata incrassata
Reuss and Globotruncana plicata White.

The upper boundary of the Campanian is drawn between the B.polyplocum and
Hauericeras sulcatum Zones. Kalugin et al. (1964), however, place this boundary lower, within
the B. polyplocum Zone, along the base of unit VI.

The lower boundary of the H. sulcatum Zone, i.e. the lower boundary of the Maastrichtian
stage in Kopetdag, is drawn on the basis of the disappearance of the species characteristic of
B. polyplocum Zone, including Belemnitella langei Jel., and the disappearance of the zonal
subspecies Belemnitella conica rotundaNajd., B. conica obesa Najd.,and also of some ammonite
species (Table 1), inoceramids (Table 2), brachiopods (Table 4), Micraster grimmensis Nietsch
and Bolivina incrassatta crassa Vass. Beyond the limits of Kopetdag, however, analogousof the
H. sulcatum Zone belong to the Lower Maastrichtian in some regions, but to the uppermost
Campanian in others.
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Table 3. Distribution of Upper Santonian, Campanian and Lower Maastrichtian echinoids and crinoids
in Kopetdag
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Table 4.  Distribution of Campanian and Lower Maastrichtian brachiopods in Kopetdag
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Correlation of the Campanian zones in Kopetdag and Western
Europe

Our knowledge of the succession of faunal assemblages of the Campanian in Kopetdag and
Western Europe allows us to attempt their correlation, and also to offer a different solution to
the problems connected with the boundaries of this stage. The results are shown in Tables 5, 6, 7.

The lower boundary of the Campanian. Despite the fact that at present the majority of
investigators in Western Europe draw the lower boundary of the Campanian at the base of the
Upper Granulata Chalk (following Stolley), this cannot be regarded as a clear or, especially, a
settled matter. The position of the lower boundary of the Campanian is generally determined by
correlation with the stratotypic region or with the Westphalian basin. Judging from the faunal
assemblage of the Upper Granulata Chalk (Stolley 1897), not only Diilmen limestones, butalso
some of the underlying Haltern sands (the upper horizons of which represent facies analogous to
the Diilmen limestones) should be assigned to the Upper Granulata Chalk. This conclusion is
drawn on the basis of the fact that among the ammonites characteristic of the Upper Granulata
Chalk, two species, Scaphites binodosus Roem. and Hauericeras( Gardeniceras) pseudogardeni
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Table 5.

Correlation of Zonal. Divisions of
the Campanian and Maastrichtian(?)
in Northern Aquitania.
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(Schliit.), appear in the Haltern sands. However, only the ammonite species Diplacmoceras
canaliculatum Hyatwt and Eupachydiscus duelmenensis (Schliit.) are common to both the
Westphalian and the Aquitanian basins. Both species are present in the Diilmen limestones.
There are no reliable data suggesting that these species are present in the lower beds of the
Upper Granulata Chalk. On this basis, we can draw the conclusion that the lower boundary of
the Campanian should not be drawn at the base of the Upper Granulata Chalk, but withinit. In
the Westphalian basin, it should be drawn within the Diilmen limestones (Table 6), because, in
addition to the above-mentioned ammonite species, the Diilmen limestones contain:
Sphenoceramus angustus (Beyenb.), and S. patootensiformisSeitz (=2 S. sibiricus Dobr.). The
latter throughout Kopetdag are found only in the Upper Santonian together with Marsupites
testudinarius Schloth., but not above this limit. In the Diillmen limestones, the relation between
these.Santonian sphenoceramids and the Campanian ammonites has not yet been determined.

Table 6. Correlation of some Zonal Divisions of the Campanian in Northern Europe.

r —— - -
1n Westfalen Grossou- in Weasttalen Jeletziy, Mtabe
tolley, Stolley, vre 1951,1958; | kian,
Schliter,lo’o . Schaid, this
¢ 1897 1930 1901 Arnold, Giers,I958, 194
1964 1967; | paper
Erost 1972
1 | ,
i K Maastrichd4 4
| & °
Ll 2 & tian T
ki a > ‘ £ 7
i 5 - : ]
! s g
=} 3
- o @ [ (-
H E 5 oé ;g a Polyplocum “ .
§ o b1 5 -] L) : “ Zone ° °
3 L IR RF 2l s
a
S al— - 5
. S 4w |a o a| ®|Vor helm Beds 2
4 a 4 8 a4 2 0
a ] [ 3 [ . o Beckun Beds -
I : — o
2 8 K - - 3 - {Stromberg A
-
a a Beds o
< -] 4 - L]
3 oo
Upper Quadra- Pl ® ° © a L .
(3 o o. a L o [3)
te © O M o
Chalk g 523 g 3° = al w2 | ™ - >
or H “ a
Beksias socke- é» :;l © - o 4 : al « Quadrata ° o
londi Zone 2 : ob— . : Chalk :' o
- ©
ol A K
- 2 - o L] »
P51 | g Y O e S|e
g3 2 1 Al ==
é P s (2] «
alt 3 Q -~ -3 [} ®
i858 13| & |5 &
F 5 - ® :
H < 4 Santo- . \ 2 &
“k’ g :.; £ g g nian” ; .| Pateovensts .g 9&
324 |F ot |E—= @ 2§ e 3
R 2 8 g & 2 Santon gl > Sentoy, er| &
2 S ° 3 a -]
[ ] © K nian
4 K 3 @ ian 37 1a




Correlation of the Campanian Stage in Kopetdag and Western Europe 521

In the Harz foothill, the lower boundary of the Campanian Stage should probably not be
drawn at the base of (Troger8 Haller 1966) but within the Blankenburg beds. The fact that the
abovementioned Sphenoceramus species are confined only to the lower part of the Blankenburg
beds can serve as a basis for this positioning. In the upper part of these beds, Inoceramus balticus
Boehm (Riedel 1942) is found. Here, both the Blankenburg and the Heinburg beds belong to the
Upper Granulata Chalk (Stolley 1897).

The position of the lower boundary of the Campanian in the English sections has not yet
been determined (Table 7). The fact that the stages of the international scale are rarely used here
is the reason for this. The Offaster pilulas.l. zone can be referred to the Upper Granulata Chalk
(E.Stolley), since in this zone Hauericeras ( Gardeniceras) pseudogardeni (Schliit.), Scaphites
binodosus Roem., and S. inflatus Roem. (Jukes-Browne 1912) are found. By analogy with other
regions of Northern Europe, the lower boundary of the Campanian should also be drawn within
the Upper Granulata Chalk. For this reason, it is proposed that the Santonian/Campanian
boundary be drawn at the base of Echinocorys scutatus cinctus Subzone, or, amounting to the
same, at the base of the horizon with abundant Offaster pilulaLam. (Table 7). This is somewhat
higher than the boundary drawn by Grossouvre (1901) and_his followers, but below thatdrawn
by Spath (1926) and his successors. There is no doubt that some part of the Gonioteuthis
quadrata Zone established by the previous authors should be refered to the Upper Santonian.
This is based on the fact that the Santonian Sphenoceramus pinniformis (Will.), S. tuberculatus
(Woods) and S. patootensiformis Seitz (=? S. sibiricus Dobr.) have been described (Woods
1912) from this zone, though a more precise stratigraphic position was not given.

The boundary between the Campanian substages. Grossouvre (1901) drew this boundary in the
stratotypic region between zones P; und P; (Table 5) and, in the Westphalian basin, within the
lower Mucronata Chalk (Schliiter 1876) (Table 6). The presence of representatives of
Hoplitoplacenticeras genus and Trachyscaphites (?) gibbus (Schliit.) served as basis for this.
Later on, both in the Westphalian basin and throughout Northern Europe, many authors drew
this boundary below the above-mentioned level, at the base of Mucronata Chalk (Riedel 1942,
Schmid 1956, etc.). However, after 1958, drawing of the boundary at the level suggested by
Grossouvre began again (Jeletzky 1958, Arnold 1964, Schmid 1967, etc.). Thus, there is no
common opinion as to the age position of the lower part of the lower Mucronata Chalk. This
lower part corresponds to the ’Campanian 3 of Arnold (1964), to the Stromberg beds in West-
phalia (Giers 1958), and to the Gonioteuthis quadrata gracilis beds throughout Northern
Europe (Stolley 1930). This stratigraphic interval is also represented by the zone of overlap
between G. quadrata and Belemnitella mucronata.

According to Giers (1964), the genus Hoplitoplacenticeras in the Westphalian basin
appears lower than it was earlier supposed, namely at the base of the Beckum beds. In spite of
this fact, Giers draws the lower boundary of the Upper Campanian even lower, along the base of
the Stromberg beds (Table6), for which there is no basis. The Beckum beds contain
B. mucronata senior Now., Hoplitoplacenticeras dolbergensis(Schliit.), Patagiosites patagiosus
(Schliit.), Inoceramus balticus pteroides Giers, and I. balticus beckumensis Giers. These data
suggest that the Lower/Upper Campanian boundary should be drawn at the base of the Beckum
beds (Table 6); this is, perhaps, slightly below the boundary drawn earlier.

In the Parisian basin, the uppermost strata of the M zone and N zone, according to Lambert
(1878), correspond to the overlap zone of Gonioteuthis and Belemnitella. In England the
boundary between the Campanian substages should, probably, be drawn a little above the base
of B. mucronata Zone.
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The upper boundary of the Campanian Stage. In Northern Europe the Campanian/Maa-
strichtian boundary is drawn between the Belemnitella langei Zone (= Bostrychoceras
polvplocum Zone) and the Belémnella lanceolata Zone. The ammonite species typical of the
B.langei Zone in Kopetdag are confined only to the lower strata of B, polyplocumZone -to unit
V (Table 1). The overlying unit VI also belongs to the B. polyplocum Zone, as confirmed by the
occurrence of B.langei langei Jel. within this zone. The following ammonite species are
considered characteristic of the B.lanceolata Zone: Hoploscaphites constrictus (Sow.),
Didymoceras schloenbachi (Favre), Pachydiscus gollevillensis gollevillensis(d’Orb.) (= P. gol-
levillensis nowaki Mich.), Pseudokossmaticeras galicianum (Favre) (= P. tercense(Seun.)) and
Hauericeras sulcatum (Kner). In the sections of Poland, which are more complete than those of
Western Europe, these species are found only in the B. Janceolata Zone, and not in the Upper
Campanian beds (Bfaskiewicz 1966). On this basis, the age of the Hauericeras sulcatumZone in
Kopetdag has been determined as Lower Maastrichtian, in spite of the fact that B. lanceolata
(Schloth.) has not yet been found there. In addition, a detailed study of the morphological
features of all the specimens of ““Hoploscaphites constrictus (Sow.)” described from this
stratigraphic level in Europe shows that they differ from the holotype. In Kopetdag, such forms
are found only in the H.sulcatum Zone, and typical Hoplgscaphites constrictus (Sow.) is
confined to the higher levels of the Maastrichtian, The difference from the holotype is so great
that these forms (as well as one of the known species) have been determined as a new genus:
Mesoscaphites Atabekjan, gen. nov. Scaphites (Hoploscaphites) elatensis Lewy was chosen as
its type species. This genus comprises the following forms:

1. M. grossouvrei Atab. sp. nov. (= Scaphites constrictus in: Grossouvre 1894, pl. XXXI,
fig. 1 (holotype), 2; S. compressusin: Kner 1848, pl. 1, fig. 4; S. constrictusin: Favre 1869 pl.
V, Fig. 4).

2. M. kneri Atab. sp.nov. (= Scaphites constrictus var. in: Kner 1852, Taf.I, Fig.13 =
holotype).

Thus, outside the Kopetdag area, Mesoscaphites gen. nov. is found in the Lower
Maastrichtian of Western Ukraine and Poland (M. kneri Atab.), in the Maastrichtian on the
Cotentin peninsula in France (M. grossouvrei Atab.), and in the “Upper Campanian” in Israel
(M. elatensis (Lewy)). Among the other species characteristic of the H. sulcatum zone in
Kopetdag (Table 1), P. galicianum (Favre) is described from the Lower Maastrichtian of Western
Ukraine, the Causasus, Crimea, Bulgaria, Italy, as well as from the Lower Maastrichtian (?) in
south-western France (Landes). Recently, this species has also been found in the Lower
Maastrichtian of the Alps (Thiedig & Wiedmann 1976).

Finally, Didymoceras navarroense (Shum.), though confined to the uppermost beds of the
H. sulcatum Zone, is known outside the Kopetdag area from the uppermost part of the Mishash
Formation in the “Upper Campanian” of Israel, and from the Baculites cuneatusand B. reesidei
Zones, as well as from beds containing Nostoceras hyatt Steph., N. helicinum (Shum.),
B. undatusSteph., Solenoceras texanum (Shum.)and S. reesidei Steph. inthe Western Interiorof
the United States. Some authors define the beds containing these forms as Upper Campanian,
while others define them as Lower Maastrichtian (Obradovich & Cobban 1975). S

Thus, the majority of the species from the H. sulcatum Zone in Kopetdag confirm the
Lower Maastrichtian age of this zone. T this point of view hecomes uriversallv accepred. then it
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Micraster grimmensis Zone in the Northern Caucasys, and the beds containing this species in
the regions of Northern Europe and England, are Maastrichtian in age; 3. to revise the
Campanian age of the above mentioned beds in Israel, in the USA, and in other regions of the
world; 4. to acknowledge the fact thatin the Tajik depression (USSR), the upper boundary of the
Campanian is drawn higher than in Kopetdag, since in the Tajik area the uppermost beds of the
“Campanian” contain species common with those found in the “Upper Campanian” of Israel
and of the USA, e.g. Nostoceras cf. hyatti Steph. and N. cf. draconis Steph. (Atabekjan &
Khakimov 1976).

The H. sulcatum Zone in Kopetdag is correlatable with the upper part of R zone of Arnaud
(1877), since it contains Didymoceras archiacianum (d’Orb.) species which are present in the
H. sulcatum Zone in Tuarkyr. The presence of Sphenodiscus ubaghsiGross. and S. rutoti Gross.
also speaks in favour of the Maastrichtian age of these beds. The reprensentatives of this genus in
Europe are found only in the Muaastrichtian, though in other regions they appear in the
Campanian. The Maastrichtian age of these boundary beds is also suggested by their
stratigraphic position, since the Q zone contains species characteristic of B. polyplocum Zone
(Grossouvre 1901; Jeletzky 1951). For these reasons, we cannot agree with the conclusions
drawn by Platel (1977), according to whom the Upper Cretaceous sections in the Aquitanian
basins are topped by the Campanian Stage (Table 5).

Conclusions

For definition of the Campanian, it is considered advisable to use the three lower zones
proposed by Grossouvre (using the index species taxonomy outlined here), as well as the
Bostrychoceras polyplocum Zone proposed by Schliiter for the Westphalian basin. The range of
these zones is equivalent to that of the Campanian in Kopetdag (Table5).

The proposed raising of the lower boundary of the Campanian within Northern Europe
should not be regarded as the final solution of this problem, but as one of the possible versions
which should be considered further in the future.

The upper boundary of the Campanian in Kopetdag is drawn at the top of the
B. polyplocum Zone. However, in some regions of the world this boundary is drawn higher, at
the top of the Hauericeras sulcatum Zone, which in Kopetdag is ascribed to the Lower
Maastrichtian.

The question of whether the level of appearence of the genus Hoplitoplacenticeras in
Northern Europe coincides everywhere with the end of the overlap zone of Goniateuthisand
Belemnitclla genera, or whether this takes place somewhat earlier, has not yet been solved.

N\
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