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The ammonite faunas from the Arnager Limestone and Bavnodde Greensand Formations of the island of 
Bornholm, Denmark are described. The Arnager Limestone at its type locality has yielded five species, 
including the age diagnostic Scaphites (Scaphites) kieslingswaldensis kieslingswaldensisLangenhan & 
Grundey, 1891 and Peronicerm tridorsatum (Schluter, 1867). The Bavnodde Greensand has yielded seven 
species, including Scaphites (Scaphites) kieslingswaldensisfircher Riedel, 1931, which first appears in the 
Lower Santonian elsewhere in Europe. The age of the two formations is discussed. The Arnager 
Limestone Formation is in part at least Middle Coniacian on ammonite evidence, Lower Coniacian on 
inoceramid bivalve evidence, while foraminifera suggest that the formation spans most of the Coniacian. 
The Bavnodde Greensand Formation is referable to the upper Coniacian-Lower Santonian on the basis of 
ammonites, belemnites, and inoceramid bivalves. 
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Introduction 

The ammonites of the Upper Creceous Arnager 
Limestone and Bavnodde Greensand Formations 
of the island of Bornholm were monographed by 
Ravn (1902, 1918, 1921, 1946). In addition to 
these papers, ammonites were discussed, com- 
mented upon andlor used biostratigraphically by 
Schluter (1874), Stolley (1897), Ravn (1930), Ro- 
senkrantz (1945), Birkelund (1957), and more 
recently by Christensen (1985). 

The aim of the present paper is to describe the 
ammonite faunas of the two formations and place 
them in the international stratigraphic framework 
on ammonite evidence as well as evidence from 
other fossil groups. The material includes collec- 
tions made in the last part of the 19th century and 
the beginning of this century in addition to collec- 
tions made recently by WKC in collaboration 
with German and Danish colleagues. 

The Coniacian Arnager Limestone and upper 
Coniacian-Lower Santonian Bavnodde Green- 
sand Formations are of biostratigraphic impor- 
tance, because they have yielded ammonites, in- 
oceramids, belemnites, and microfossils. The am- 
rrionites are described here, and work is in 
progress on the inoceramids by Dr. K.-A. Troger, 
Freiberg and WKC, belemnites by Dr. M.-G. 

Schulz, Kiel and WKC, and microfossils by Pro- 
fessor M. B. Hart and his research group at Ply- 
mouth, U.K. 

Geological setting 

The island of Bornholm in the Baltic Sea is a 
horst within the Fennoscandian Border Zone: 
that is the marginal area between the stable Pre- 
cambrian Baltic Shield and the subsiding Late 
Palaeozoic-Mesozoic Danish Subbasin. The 
northern part of the island consists of Precam- 
bnan basement, whereas Palaeozoic and Meso- 
zoic rocks occur in down-faulted blocks to the 
south and west (Fig. 1). 

The marine Cretaceous sediments ranging in: 
age from Albian to Santonian include the follow- 
ing lithostratigraphic units, from bottom to top: 
Amager Greensand, Arnager Limestone, and 
Bavnodde Greensand Formations. The ammo- 
nites of the Arnager Greensand Formation were 
described by Kennedy, Hancock & Christensen 
(1981) and this formation will not be considered 
further. 

The Amager Limestone and Bavnodde Green- 
sand Formations occur in two fault blocks: the 
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Fig. 1. Geological map of Bornholm. Modified from Gry (1960) and Gravesen et al. (1982). 

Nyker block to the west and the Arnager-Sose 
block to the southwest (Fig. 1) (Ravn 1918,1921, 
1946; Gry, 1960). The names of the fault blocks 
are from Gravesen et al. (1982). 

Arnager Limestone Formation 

This formation is about 12-20 m thick (Gry 
1960). It rests on the Middle Cenomanian Ar- 
nager Greensand with an erosional unconformity 

and is overlain conformably by the Bavnodde 
Greensand. At the type locality on the southwest 
coast immediately west of Amager (Fig. 2), the 
formation consists of hard, siliceous, marly chalk 
with a 20 cm thick basal bed of phosphatized and 
glauconitized pebbles. The lower seven metres of 
the strongly bioturbated limestone is light grey 
and has a carbonate content varying from 
45-70% (Christensen 1985). Noe-Nygaard & 
Surlyk (1985) showed that deposition of this part 
of the formation took place in a complex of low 
mud-mounds. The top part of the limestone and 
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the boundary with the overlying formation is 
sometimes exposed in the bay east of Horsemyre 
Odde. Here the formation is bluish-grey and the 
carbonate content is only 30% (Christensen 
1985). 

At the brook Stampe A (loc. 4-5 in Fig. 2) the 
formation is developed as glauconitic marl and 
sandy limestone. In the Nyker fault block the 
formation consists of sandy, glauconitic marl, the 
so-called 'Glass-marl' of Ravn (1946). 

The majority of the ammonites described here 
were collected from the basal seven metres of the 
formation at the type locality. A single age diag- 
nostic specimen came from the top part of the 
formation east of Horsemyre Odde. Ammonites 
are unknown from the Stampe Å area and the 
Nyker fault block. 

Bavnodde Greensand Formation 

Gry (1960) estimated the thickness of the forma- 
tion to be about 180 m. The greensand rests with 
a disconformity on the Arnager Limestone with- 
out any development of conglomerate or phos- 
phatized nodules at the base (Ravn 1921, Chris- 
tensen 1985). The formation is unconformably 
overlain by Quaternary glacio-fluvial deposits. 
The greensand is the youngest pre-Quarternary 
formation known from Bornholm. Offshore from 
Bornholm, the formation may be as thick as 800 
m (Jensen & Hamann 1989). 

At the type locality on the southwest coast, the 
formation consists of poorly sorted calcareous 
glauconitic fine-grained silty quartz sand. Several 
layers of nodular greensand, quartzitic beds and 
marly beds are included in the greensand, which 
is strongly bioturbated. In the Nyker fault block 
the formation consists of greensands and marls. 

On the southwest coast, the formation is 
known from scattered exposures from west of 
Bavnodde to east of Horsemyre Odde (Fig. 2). In 
the Nyker fault block the formation has been 
recorded from stream cuttings of Blykobbe A at 
the farmhouse Risenholm, and the abandoned 
Jydegård marl pit (Fig. 3) (Ravn 1946, Gry 1956, 
Birkelund 1957). 

The ammonites described here came from ex- 
posures east and west of Bavnodde, at Forch- 
hammers Odde and Horsemyre Odde, in addi- 
tion to Blykobbe A/~isenholm and Jydegård. 

Age of the Arnager Limestone and 
Bavnodde Greensand Formations 

Amager Limestone Formation. - The biostra- 
tigraphical age of this formation has formerly 
been the subject of much discussion which is sum- 
marized by Christensen (1973: 132-133). Ravn 
(1918, 1930, 1946) and Birkelund (1957) placed 
the limestone in the Upper Turonian on the basis 
of the presumed occurrence of Scaphites geinitzi 
d'orbigny, Znocerarnus lamarcki Parkinson var. 
cuvieri Sowerby, and 'Actinocarnax' lundgreni 
Stolley. This conclusion was opposed by Stolley 
(1930) and Jeletzky (1958). According to Stolley 
the scaphitids could not be determined safely due 
to their state of preservation and the inoceramids 
were incorrectly identified. Stolley placed the Ar- 
nager Limestone in the 'Mittlerer Emscher' (= 
Middle-Upper Coniacian, see Ernst 1968: Table 
1) on the basis of inoceramids deterrnined by R. 
Heinz. Jeletzky (1958) suggested that belemnites 
occurring in the Turonian elsewhere were not so 
advanced as those from the Arnager Limestone; 
he therefore suggested that it was of late Conia- 
cian age. 

The Arnager Limestone Formation at its type 
locality yields numerous Scaphites (Scaphites) 
kieslingswaldensis kieslingswaldensis Langenhan 
& Grundey, 1891, and Yezoites sp., the former 
ranging from just above the base to the top of the 
unit. Where well-documented in Germany and 
France (Kaplan, Kennedy & Wright 1987) this 
species first appears in the middle part of the 
Lower Coniacian, and ranges to the Upper Co- 
niacian. It is unknown in the Lower Santonian 
and this evidence shows the Arnager Limestone 
to be wholly within the Coniacian in ammonite 
terms (e.g. sensu Kennedy 1984, 1985). Peronic- 
eras (Peroniceras) tridorsatum (Schluter, 1867) is 
represented by a single individual and demon- 
strates the presence of the Middle Coniacian tri- 
dorsatum Zone (sensu Kennedy 1984, 1985). 
Fragments of Scalarites recognised are not age 
diagnostic, while Neocrioceras (Schlueterella) cf. 
rnaderi Immel, Klinger & Wiedmann, 1982, 
which is-represented by four specimens, two from 
only 2-3 m above the base of the Arnager Lime- 
stone, was previously known only from the 
Lower Santonian of the Brandenberg Tyrol, Aus- 
tria. 

The Arnager Limestone Formation at its type 
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Fig. 2. Map of the Arnager-Sose fault block showing exposures on the southwest coast of Bornholm. The Arnager Limestone 
Formation is exposed from west of Arnager to east of Horsemyre Odde. The Bavnodde Greensand Formation is exposed from east of 
Horsemyre Odde to west of Bavnodde. The outcrops showing Bavnodde Greensand on the southwest coast have the following 
abbreviations: WB = west of Bavnodde, EB = east of Bavnodde, EF = east of the Forchhammers Odde, FS = between 
Forchhammers Odde and Skidteper, WS = west of Skidteper, and H = Horsemyre Odde. In the Stampe A area the Amager 
Limestone Formation is exposed at localities 4 and 5. 

locality has yielded a diverse inoceramid fauna 
which was determined recently by Dr. K.-A. 
Troger, Freiberg; a manuscript by Troger and 
WKC is in preparation. Following this manu- 
script the basal seven metres of the formation has 
yielded the following age diagnostic species: In- 
oceramus walterdorfensis cf. hannovrensis Heinz, 
I. lusatiae Andert, Z. cf. rotundatus Fiege, and I. 
wanderi Andert. These species are elsewhere re- 
corded from the top of the Turonian and the base 
of the Coniacian. The sum of evidence suggests 
that the basal seven metres of the limestone at its 
type locality is Lower Coniacian in inoceramid 
terms. 

The top part of the formation, exposed east of 
Horsemyre Odde, has yielded I. cf. lusatiae and 
I. cf. guerichi Heinz, two species occurring in the 
Lower Coniacian. 

On the basis of foraminifera, Solakius & Lar- 
son (1985) suggested that the Arnager Limestone 
at the type locality is of Coniacian age, and they 
recognised a lower Reussella kelleri Zone of early 
Coniacian age and an upper Stensioeina exsculpta 
exsculpta Zone of late Coniacian age. 

In summary it can be concluded that the Ar- 
nager Limestone Formation at its type locality is 
Coniacian. There are, however, discrepancies 
with respect to which part of the Coniacian Stage 
the formation should be placed. It is Middle Co- 
niacian on ammonite evidence, Lower Coniacian 
on the basis of inoceramid bivalves, while the 
foraminifera suggest that the formation spans 
most of the Coniacian. These discrepanices, how- 
ever, may be due to differing concepts of the 
Coniacian Substages. 

Bavnodde Greensand Formation. - The Bav- 
nodde Greensand at Bavnodde, Forchhammers 
Odde, and Risenholm yields numerous Scaphites 
(S). kieslingswaldensis ficheri Riedel, 1931. Ken- 
nedy (1986) erroneously referred to this as an 
exclusively Campanian species (see also Chris- 
tensen 1985). It in fact first appears in the Lower 
santoniah and ranges to the lowest Campanian. 
The remaining few ammonites: Texanites (Texa- 
nites) pseudotexanum (de Grossouvre, 1894) 
from Bavnodde and Forchhammers Odde, Pro- 
texanites (Protexanites) sp. from Risenholm, No- 
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wakites cf. hernensis (Schluter, 1867) from Bavn- 
odde, Nostoceras (Bostrychoceras) cf. saxonicum 
(Schluter, 1876) from Jydegård, Baculites cf. 
fuchsi Redtenbacher, 1873 from Risenholm, and 
Baculites cf. incurvatus Dujardin, 1837 from Bav- 
nodde, either indicate a Santonian date, are long- 
er ranging, or are imprecisely dated. N. hernensis 
(Schluter, 1867) may be Coniacian at its type 
occurrence in Germany. There is no evidence for 
any Campanian ammonites. 

The greensand was referred to the upper 
Lower to basal Middle Santonian, upper part of 
the undulatoplicatus Zone to lower part of the 
cordiformislwestfalica Zone on belemnite evi- 
dente by Christensen (1971). New belemnite col- 
lections are being studied by Dr. M.-G. Schulz 
(Kiel) and WKC, and preliminary studies seem to 
indicate that the greensand probably embraces 
the upper Coniacian to Lower Santonian. The 
greensand that crops out in the bay between 
Forchhammers Odde and Horsemyre Odde has 
only yielded 'Actinocamax' lundgreni Stolley and 
is considered to be late Coniacian. The greensand 
exposed east and west of Bavnodde, at Horse- 
myre Odde, and at Jydegård has yielded Gonio- 
teuthis westfalica westfalica (Schluter) Belenmi- 

propinqua (Moberg), and 'A' lundgreni and Fig. 3. Map showing the Jydegård marl pit and Blykobbe A at 

is considered to be Lower Santonian. Risenholm. The Bavnodde Greensand is recorded from the 
marl pit and stream cuttings of the Blykobbe A close to Ris- 

Ravn (1921) recorded Znoceramus cordiformis enholm. 
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Platr 1: 
Fig. l. Nostocerris (Eitbmhuchaceras~ a. s w n i c u m  (scniurer, io/o). M U U ~  1% r .  
Fig. 2. Buctiliies cf, iiicrirvatu Dujardin. 1837. MGUH 19705. 
Fig. 3. Nu'uwnkiies cf. hernensis (Schlater, 1867). MGUH 18649. 

All figures arc natura1 sizc. 
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Fig. 4. Nowak iernensis (Schlfiter, 1867). T h e  ho 
Palon~olopischi ,titut, Bonn. From the "grauen Meq 
Republic. Figures are x 1 .  

c. by monotypy+ no. 27 in t: 
of the "Schachtes von dcr Hcy 

otlections of the Geologiahes und 
tcrne. Wcsiphalia". Gcrman Fcdcral 

Sowerby, and Christensen (1985) recorded I.  pa- and following a manusaipt by TraIger and WKC, 
tootemiformis Seitz and i. angustus Beyenburg the greensand exposeti east and west of Bav- 
(determined by Professor E. G. Kauffman, Boul- nodde is referable to the lawer Lower Santonian, 
der) from the formation. The hvo last-mentioned the greensand at Jydegåtd to the basal Santonian 
species are elsewhere known from the Upper and p d b l y  the uppermost Coniacian, and the 
Santonian to Luwer Camprinian. K.-A. Tdger greensand at Risenholm to thelowest Santonian. 
has revised the inoceramids from the greensand, lt  is worthy of note that 'IfGger has not remg- 
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nised I. cordijormis, I. patootensiformis or Z. an- 
gustus. 

In summary it can be conc\uded that the Bav- 
nodde Greensand Formation ranges from the 
Upper Coniacian to Lower Santonian. The oldest 
part of the greensand, exposed in the bay be- 
tween Forchhammers Odde and Horsemyre 
Odde, is probably of late Coniacian age. No am- 
monites and inoceramids are known from this 
part of the greensand. The greensand at Bav- 
nodde, Forchhammers Odde and Horsemyre 
Odde on the southwest coast, at Risenholm and 
Jydegård in the Nyker fault block is Lower Santo- 
nian. 

Systematic descriptions 

Specimens figured by earlier workers are in the 
Type Collection of the Geological Museum of the 
University of Copenhagen, prefix MMH. The 
specimens figured in the present paper that have 
not been figured before are filed as MGUH. In 
addition, specimens that have not been figured 
carry the accession numbers of the museum with 
prefix GM. 

Order Ammonoidea Zittel, 1884 
Suborder Ammonitina Hyatt, 1889 
Superfamily Desmocerataceae Zittel, 1895 
Family, Pachydiscidae Spath, 1922 
Genus Nowakites Spath, 1922 

Type species: Pachydiscus carezi de Grossouvre, 
1894, p. 190, pl. 25, fig. 3; pl. 37, fig. 5; by 
original designation by Spath (1922, p. 124). 

Nowakites cf. hernensis (Schluter, 1867) 
Pl. 1, fig. 3a, b; Fig. 4. 

Compare: 
1867 Ammonites Hernensis Schluter, p. 35, 

pl. 6 ,  fig. 4. 
non 1872 Ammonites Hernensis Schluter; Schlu- 

ter, p. 40, pl. 11, figs 13,14 (= Puzosia 
mulleri de Grossouvre). 

1922 Tragodesmoceras hernensis (Schluter); 
Spath, p. 128. 

1925 Tragodesmoceras hernense Schluter; 
Diener, p. 131. 

1979 Nowakites hernensis (Schluter); Mat- 
sumoto, p. 37. 

Material: MGUH 19694 collected loose from the 
Bavnodde Greensand at Bavnodde. 

Description: The specimen is crushed and dis- 
torted, with a maximum diameter of 87 mm. 
Coiling seems to have been fairly evolute with the 
umbilicus of moderate depth and breadth. The 
whorls expand slowly and seem to have been 
compressed, with a flattened umbilical wall, nar- 
rowly rounded umbilical"jhou!der, flattened 
flanks and narrowly rounded venter. There are 
an estimated four or five constrictions per half 
whorl. They are narrow and of moderate depth, 
straight and prorsiradiate on the inner flank but 
flexed forward and markedly concave on the 
outer Bank (Pl. 1, fig. 3b), crossing the venter in 
a narrow linguoid projection. Each constriction is 
preceded by a strong, rounded collar-rib. It is 
impossible to determine whether they arose at 
umbilical bullae or not, but they extend across 
the flanks and strengthen markedly across the 
ventrolateral shoulders and venter (Pl. 1, fig. 3a). 
A much weaker rib follows the constriction, 
while the spaces between successive constrictions 
are ornamented by around seven ribs of variable 
strength that arise both low and high on the 
flanks, where they are markedly concave, and are 
strengthed over the venter, where they parallel 
constrictions and collars. 

Discussion: The Bornholm specimen, though dis- 
torted, bears a striking resemblance to the holo- 
type (by monotypy) of Schluter's Ammonites her- 
nensis (1867, pl. 6, fig. 4), reillustrated here as 
Fig. 4, from the "grauen Mergeln" of the 
Schachtes von der Heydt of Herne, Westphalia. 
The Bornholm specimen differs, however, in the 
lack (possibly due to damage) of umbilical bullae 
that suggest hernensis to be a Nowakites. 

Occurrence: Coniacian (?) of Herne, Westphalia; 
Lower Santonian of Bornholm. 

Superfamily Acanthocerataceae de Grossouvre, 
1894 
Family Collignoniceratidae Wright & Wright, 
1951 
Subfamily Peroniceratinae Hyatt, 1900 
Genus and Subgenus Peroniceras de Grossouvre, 
1894 



Eg. 5. Peronicems 
(Pemnicrms) iridnrsatum 
(Wliitet. 1867). MGUH 
196%. from the Amager 
Limstiirte. Fipre is x l 

Type species: Per~nicerm maureti de Gros- 
souvre. 1894. p. 100, pl. f l ,  fig. 4. by originaI 
designation; = Ammonifes tridorsatus Schliiter. 
1867, p. 26, PI. 5,  fig. 1. 

(Schliiter, 1867); Kennedy. p. 62, pl. l i ,  
fip 3-6; pl. 12, figs 1-5; pl. 13, figs 5-11; 
pl. 14, fip 1.4: text-figs 13 G, L, 18 C-E, 
19, 

1985 Peranicerus (Per~ni~erae) tridorsatum 
{SchIGter, 1867); Keiinedy, pl. 1, figs 5-7. 

Peroniwms (Pemniceras) tridorsarm (Sehluter, 1B6a f'eronhr~ (Pemicwm) tridor~atam 
1867) (Schluter. 1867); Kennedy. pl. 19, figs 
Fig. 5 5-7. 

1887 Ammom?es tridorsalus khliiter, p. 26, PI- %e: holorype, the original cif Schluter 
5,  fig. l. 1867, pl. 5 ,  fig. 1, from the Coniacian af West- 

1984 Per~fiicera (Pemfiicer@) t r i d o r s ~ t ~  phalia in the Gennan Federal Republic, is lost. 
(SctiIfiter, 1867); Kiiager & Kennedy, p. 
t39 figs 3-15, 16D-E (with ful1 syn- 
onym~).  Material: MGUH l%%, from the Amager 

1984 Feroniceras (Pero~niceras) tridarsafum Limestone. Arn ager. 
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Plate 2: 
Figs t .  2. Scnphires (Smphites) ki~~IinpaldcnelF pcherl RiedeI. lY5i. i is MGHU lW1O; 2 is MGHU 19711. 
Flg. 3. Texanifex flexaniies] peudoleranum (de Gmouvre,  1894)). MMH 5164. 

All figures a e  natura1 size. 
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Paliknt~~Iogisches Insrinit, Bom. From ibe "Ettmher Mcrget det  Zcche Ewetd beitterten in WestFalcn" in thc German Federal 
&?public. Rcrtuced X O,@, 

Daxriptim: Tbe specimen is a worn extémaI 
moutd of a amshed nucleus 95 mm in Kimeter 
and p~t of the suaeeding whod, tk latter with a 
maximm whorl hdght #f 42.5 mm. Coiiing i$ 
very evolute, wia  U = 55% appraximately of tthe 
diameter. Ornament consis& of straight pforsira- 
diate ribs, dl lang, arising h m  feeble umtiiliral 
bullae, strengthening and broadanin8 across the 
nuter flank to terminatle in prominent ventral 
davi. No other features of ornament are visibh. 

more deiicate ribbing; R (P.) subtricminatum 
{dyOrbigny, 1850) (ee Kennedy 1984, p. 71, pl. 
U, fis 6-9; text-fig. 21) has bmmhing and in- 
tercalated #arse ribs; P (P. ) westpk&cum (von 
Strambed, 1859) (see Kennedy, 1984, p. 71, pl. 
14, tig. 5; pl. IS, t3gs 1-3, 6 7 )  has coarser ribs 
that efface an the nuttr flank: P! (P.) dravidicum 
(Kossmat, 1895) (see Kernedy 1984. p. 78, pl. 
15. Pigs 4-5; text-figs 3 I. J. B F. 22) has ribs 
branching from umbiliwl bullae. 

Eiiusion: The coiling and simple uniform ribs, 
without semndaries, characterise t& specinren Oocurrence: Where greeisely dated, this species 
and show it to be P. (R) tridorsaium. Of other is confind m, and is the index of, the bfiddle 
European species, R (p) kped (Falfot, 1885) Coniacian tridorsamm Zone. It is  bnow kom 
(see Kennedy 1984, p. 68, pl. Il, figs 1,2; pl. 12. the Boulonnais, Toutaine, Aquitairie, Diedefit 
figs 10, 11; pl, 14, E p  2, 3; te%-&. 2aA) is (Dr6me). the Boausset Basm par) and the Cm- 
distinguished by its la& of uni6iical buliae and bieres in Frmce , nartherii Gemany. Sgain, 
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Italy, Roumania, North Africa, Zululand, South
Africa, Madagascar, and Texas in the USA.

Subfamily Texanitinae Collignon, 1948
Genus and Subgenus Texanites Spath, 1932,
p.379

Type species: Ammonites texanus Roemer, 1852,
p. 31, pi. 3, fig. 1; by original designation.

Texanites (Texanites) pseudotexanum (de Gros-
souvre, 1894)
PI. 2, figs 3a, 3b; Fig. 6

1876 Ammonites Texanus Romer; Schliiter, p.
41 (pars); p. 155, pi. 41, figs 1, 2; non pi.
12, figs 1-3 (= Paratexanites desmondi (de
Grossouvre, 1894)); non pi. 42, fig. 11 (=
Texanites sp. indet.).

1894 Mortoniceras pseudotexanum de Gros-
souvre, p. 84.

71906 Mortoniceras pseudotexanum de Gros-
souvre; Wollemann, p. 379.

71916 Mortoniceras pseudotexanum de Gros-
souvre; Stolley, p. 84.

1925 Mortoniceras pseudotexanum Grossouvre;
Diener, p. 147.

1934 Mortoniceras pseudotexanum de Gros-
souvre; Andert, p. 404, text-fig. 3.

1945 Texanites pseudotexanus (Grossouvre);
Rosenkrantz, p. 442, fig. 2.

Lectotype: here designated GPIB 87, is the origi-
nal of Schluter, 1876, pi. 41, figs 1, 2, from the
"Emscher-Mergel der Zeche Ewald bei Herten in
Westfalen", reillustrated here as Fig. 6.

Material: MMH 5164, the original of Rosenk-
rantz, 1945, fig. 2, from the Bavnodde Green-
sand of Bavnodde; GM 1984.645, from the same
unit at Forchhammers Odde.

Description: MMH 5164 is a short section of
whorl with a maximum preserved whorl height of
47 mm, and somewhat distorted. The whorl sec-
tion appears to have been compressed polygonal
with the greatest breadth at the lateral (2) tuber-
cle. Parts of nine ribs are preserved on the speci-
men, which is 115 mm long. The ribs are very
coarse, blunt, straight and prorsiradiate, and nar-
rower than the interspaces. There are well-devel-

oped umbilical bullae (1), coarse lateral (2) and
submarginal (3) tubercles that seem to be clavate
rather than bullate. The marginal (4) tubercles
are of comparable size and distinctly clavate,
while the external (5) row are much more elon-
gate and lie at the termination of the ribs. A
broad smooth zone separates these tubercles
from a blunt, feebly undulose siphonal keel. GM
1984.645 has a similarly coarse ornament and
shows only part of the inner flank with umbilical
(1) and lateral (2) tubercles.

Discussion: The Bornholm material is indistin-
guishable from the crushed lectotype, shown here
in Fig. 6. There are several other Texanites (Texa-
nites) species based on European type material,
but existing collections are too small to resolve
relationships and it is perfectly possible that the
forms discussed below represent no more than a
single variable species. Thus T. (T.) quinqueno-
dosus (Redtenbacher, 1873) (see recent revision
by Kennedy, Summesberger & Klinger 1981, p.
126, figs 8-16) has 27-32 ribs per whorl in Aus-
trian material versus 24 in the lectotype of T. (T.)
pseudotexanum and the ornament is altogether
more delicate. T. (T.) gallicus Collignon, 1948
(see revision in Kennedy 1987, p. 770, pi. 80, figs
4-7; pi. 81, figs 1-6) has 28-29 ribs per whorl in
the lectotype (de Grossouvre 1894, pi. 17, fig. 1),
and umbilical (1), lateral (2), submarginal (3) and
marginal (4) tubercles that are rounded, rather
than clavate. T. (T.) hispanicus Collignon, 1948
is said to have ribbing arising on the umbilical
wall and a lateral (2) tubercle that migrates out-
wards to mid-flank during ontogeny.

Occurrence: Santonian of Westphalia in the Ger-
man Federal Republic, Czechoslovakia, and
Bornholm.

Genus and Subgenus Protexanites Matsumoto,
1955

Type species: Ammonites bourgeoisianus d'Or-
bigny, 1850 p. 212, by original designation.

Protexanites (Protexanites) sp.
PI. 7, fig. 3

Material: MGUH 19696 from the Bavnodde
Greensand of Risenholm at Blykobbe A.
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Plare 3: 
Fig. 1 .  Yezuirrs sp. MGUH 197th. 
Fig. 2.  Scaphites (.icapliites] kicsliiig wald~t~siv kiesliiigwaldeiwis Langcnhan & Gmndey . lgP i. MGUH lY7Uh. 
Figs 3. 4. 5 .  Scafurites sp? 3 is  MGUH 19h9H: 4 is MGUH 19hYY; 5 ix MGUH 19714). 
Fig. h. Ntorrinreras (Schliieirlki) cf. nrorlrri Immel, Ktingcr & Wicdrnann, 1W2. MGUH 197I>l. 

All Rgurcs arz natural sim. 
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Description and Discussion: The fragment has a 
maximum preserved whorl height of 17.5 mm, 
and is 28 mm Iong. Parts of five straight prorsira- 
diate, ribs are preserved, with umbilical bullae 
(l), conical lateral (2) and clavate marginal (4) 
tubercles. The specimen is specifically indetermi- 
nate. 

Suborder Ancyloceratina Wiedmann, 1966 
Superfamily Turrilitaceae Gill, 1871 
Family Nostoceratidae Hyatt, 1894 
Genus Nostoceras Hyatt, 1894 

Type species: Nostoceras stantoni Hyatt, 1894, p. 
569, by original designation. 

Subgenus Eubostrychoceras Matsumoto, 1967 

Type species: Eubostrychoceras indopacificum 
Matsumoto, 1967, p. 333, pl. 18, fig. 1; by origi- 
nal designation. 

Nostoceras (Eubostrychoceras) cf. saxonicum 
(Schluter, 1876) 
PI. 1, fig. 1. 

44, fig. 2) as a further subspecies. ~ a t s u m o t o  
(1967 p. 332) adopted a rather different view 
regarding saxonicum and indicum as distinct spe- 
cies of Eubostrychoceras, a view followed here. 
N. (E.) saxonicum was originally described from 
the Turonian of Germany, and subsequently 
noted from the Turonian or Coniacian of Mada- 
gascar, India and (?) Japan (Matsumoto 1967, p. 
332, 334). The Bornholm fragment is from the 
Lower Santonian. 

Family Diplomoceratidae Spath, 1926 
Subfamily Diplomoceratinae Spath, 1926 
Genus Scalarites Wright & Matsumoto, 1954 

Type species: Helicoceras scalare Yabe, 1904, p. 
9, pl. 3, fig. 2; by original designation. 

Scalarites sp? 
Pl. 3, figs 3, 4, 5 

Material: MGUH 19698-19700, from the Ar- 
nager Limestone of Arnager. 

Description and Discussion: All specimens are 
fragments only; the best is MGUH 19700, some 
38.5 mm loni. It is crushed flat like the other 

Compare: 
specimens, and is ornamented by strong, sharp 

1841 Turrilites polyplocus Roemer, p. 92 (pars), 
annular ribs separated by somewhat wider in- 

pl. 14, fig. 2 only, non 1 (= N. (Bostrychoc- 
terspaces. At one end, three ribs are crowded 

eras) polypfocum. 
together just before a wider, accentuated inter- 

1872 Turrilites geinitzi Schluter, p. 113. 
Space and a flared rib. The fragments closely 

1876 Turrilites saxonicus Schluter, p. 135, pl. 35, 
resemble Crioceras serta Muller & Wolleman, 

fig. 10. 
1906 (p. 20, pl. 9, fig. 3; pl. 10, figs 1-3), a 

Material: MGUH 19697, from the Bavnodde 
Greensand of Jydegård. 

Description and Discussion: The specimen is a 
fragment of half a whorl of a helicoid form, and 
the whorl section has been crushed into an el- 
lipse. Ornament consists of extremely fine, 
dense, even ribs that are markedly convex on 
both upper and lower whorl faces of the speci- 
men. This dense even ornament matches that of 
Turrilites saxonicus of Schluter as shown by the 
lectotype, the original of Roemer 1841, pl. 14, 
fig. 2 only, designated by Wiedmann (1962, p. 
202). Wiedmann regarded saxonicum of Schluter 
as a subspecies of 'Helicoceras' indicum of Stol- 
iczka (1866 p. 184, pl. 86, figs 1,2), with Hetero- 
ceras elongatum of Whiteaves (1903 p. 331, pl. 

Scalarites from the Santonian-Campanian of 
Braunschweig, as well as poor fragments from 
the Coniacian of Dieulefit in Drôme, France 
(Kennedy 1984, p. 140, pl. 32, figs 7-10). 

Genus Neocrioceras Spath, 1921 

Type species: Crioceras spinigerum Jimbo, 1894, 
p. 184, pl. 24, fig. 1; by original designation. 

Subgenus Schlueterella Wiedmann, 1962 

Type species: Ancyloceras pseudoarmatum Schlu- 
ter, 1872, p. 99, pl. 31, figs 1-3. 

Neocrioceras (Schlueterella) cf. maderi Immel, 
Klinger & Wiedmann, 1982 
Pl. 3, fig. 6; Pl. 6, fig. 1; Pl. 7, fig. 5 
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1982 Neocrioceras (Neocrioceras) maderi Immel, 
Klinger & Wiedmann, p. 24, pl. 9, fig. 2; pl. 
11, figs 1, 2. 

Holotype: Bayerische Staatsammlung fur Palaon- 
tologie und historische Geologie, Munich Collec- 
tions, no. 1981.1.107, from the Lower Santonian 
of Brandenburg Tirol, Austria. 

Material: MGUH 19701-19702, from the Ar- 
nager Limestone of Arnager; MGUH 19703 and 
GM 1987.638 from the same locality and local- 
ised as from 2-3 m above the base of the unit. 

Description: MGUH 19703 and GM 1987.638 are 
slightly curved, suggesting coiling in a large open 
criocone. The rib index is 8-9, the ribs crowded 
and evenly developed on the dorsolateral area, 
transverse or feebly concave on the flank. Smal1 
sharp tubercles are present high on the flank. 
They link two or three ribs, which pinch in to the 
meet the tubercle, while there are two or three 
ribs between the tuberculate groups that extend 
across the venter. Large ventral spines occur at 
the same spacing as the outer lateral tubercles, to 
which they are linked by pairs of ribs, while ribs 
that lack the outer lateral tubercle may also con- 
nect to these spines, giving a distinctive and irreg- 
ular appearance to the outer flank ornament. 
This is shown particularly well by MGUH 19702 
(Pl. 6, fig. 1). The largest specimen, MGUH 
19701, lacks the dorsal part of the flank, but still 
has a whorl height of 67 mm (Pl. 3, fig. 6). The 
ribs are even, feebly flexuous, and separated by 
slightly wider interspaces. The lateral tubercles 
have migrated to a position high on the flank, and 
link groups of ribs, with one or two ribs between. 
The ventral spines are enormous and seem to 
have been fewer in number than the lateral tuber- 
cles. 

Discussion: The Campanian Neocrioceras 
(Schlueterella) pseudoarmatum (Schlu ter, 1872) 
(see Kennedy 1986, text-fig. 37) has coarser ribs 
and tubercles much lower down the flank, as does 
N. (S.) crassetuberculatum (Collignon, 1966, pl. 
456, figs 1857-1859) of the Santonian. N. (S.) 
compressus Klinger, 1976 (p. 74, pl. 33, fig. 5; 
text-figs 8; log), also of the Santonian, has tuber- 
culate ribs stronger than nontuberculate ones, 
and lateral tubercles below mid-flank. N. (S.) 

kawadai Matsumoto & Miyauchi, 1984 (p. 61, pl. 
26, fig. 1; pl. 27, figs 3-4; pl. 28, fig. 2; pl. 29, fig. 
1; pl. 30, figs 1-2; pl. 31, fig. 3; text-fig. 9) of the 
Campanian, has lateral tubercles well down the 
flank. Rib density and tuberculation of the Ne- 
ocrioceras n.sp. of Scott & Cobban, 1964 (p. l l ,  
pl. 3, figs 1 ,2)  matches that o£ the present mate- 
rial, and suggests the possible presence of N. (S.) 
cf. maderni in the Coniacian of the US Westem 
Interior. 

Occurrence: Coniacian of Bornholm. 

Family Baculitidae Gill, 1871 
Genus Baculites Lamarck, 1799 

Type species: Baculites vertebralis Lamarck, 
1801, p. 80, by subsequent designation by Meek, 
1876, p. 391. 

Baculites cf. fuchsi Redtenbacher, 1873 
PI. 7, figs la ,  lb.  

Compare: - 

1873 Baculites fuchsi Redtenbacher, p. 134, pl. 
30, fig. 15. 

1982 Baculites fuchsi Redtenbacher, 1873; Im- 
mel, Klinger & Wiedmann, p. 28, pl. 11, 
fig. 8 (with synonymy). 

Material: MGUH 19704, from the Bavnodde 
Greensand, Risenholm. 

Description and Discussion: The fragment shows 
flank and venter of a Baculites with a maximum 
preserved whorl height of 20.5 mm. The flanks 
are smooth, but the venter bears coarse prorsira- 
diate ribs, at their maximum strength over the 
siphonal area. Among described species the frag- 
ment resembles the large specimen of Baculites 
fuchsi figured by Summesberger (1979, pl. 1, figs 
2-4) although the ventral ribbing is if anything 
even coarser. 

Occurrence: B. fuchsi is known from the Santo- 
nian Gosau Group of the Brandenberg Tirol and 
the Gosau Basin, of Austria, occurring in both 
Upper and Lower Santonian. 

Baculites cf. incurvatus Dujardin, 1837 
PI. 1, figs 2a, 2b 
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Platt 4: 
Egs 1.3. ?4. 5,7. Yezo4?es sp. I is  MGZM I W ,  5 is MGUH 19717: 4 is  MGUU 19718: 5 Is MGUH 19719: 7 is FAGUH 19720. 
Fip 2.6. Scaphiies (Scaphiw) kiesIin@wal&nsLp ~iUngs>y~Idcns~p l . a n p h  & Gmndey, 1891.2 is WGUH 19707; 6 is MGUH 
19W. 
41 figures an natur81 size. 
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mate 5: 
Fig. 1. S+& (Scaphim) kidItngswu1dmis kie~lirrgswalden~fl Iangeahan $t &'undey. 1391. MGUH im. 
Fig. 2, Smphi~# (Swphjfgs} k i # r u t g t i u s I L ~ i s f ~ 1  Riedel. 1931. MMH 1810. 
Fip 3.4. S. 6.7. Yer&s sp. 3 P MGUH 19120,4 is MG UH 19721: 5 is MGUH 14721; 6 Es M G W  i97aJ. l is MGUH IPnil. 

AU águtes am nat& s b .  
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P~HIC' 6: 
Fig. I .  Nwrrior'rras I.S~i~lri~~errrellr~) cf. inuderi lrnmel. Klinger & Wicdmann. 1982. MGUH 19702 
Figs 1 . 3 . 4 .  7. Scaphires ISc(tplii1~s) kirsliii~sn~ululd~~~.ri.~fisc/~rri Rictlcl. 1931. 2 is MCIUH 197I(I: 3 is MGUH 19712; 4 ia  MGUH 19713: 

7 is MMH 1811. 
Fig. 5. YPZO~IY.I  sp. MGUH 19726. 
Fig. h. Indcrcrmin;irc sciiphirid. MGUII Iq727. 

All Cigurcs arc natur.~l sizc. 
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mtt 7: 
Fig. I .  BmulIIe$ cf. RedteaWher, lm. MGUH 1m. 
Egs 2,4. Scnpkites (Scaphiw kiesIIqm1denstP fichcri Rkdel, 1931.2 i s  M U H  1W14; 4 is MGUH 19715. 
Fig. 3. Pmtcx~wites fPr0-J Sp. MGUH l%%. 
mg. S. hucrImm (SEklue~mh) mederi lmmel, #Unger & Wiedmann, 1982, MGUH 19703. 
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1837 Baculites incurvatus Dujardin, p. 232, pl. 
17, fig. 13. 

1984 Baculites incurvatus Dujardin, 1837; Ken- 
nedy, p. 143, pl. 32, figs 12, 15-19; pl. 33, 
figs 1-22; text-figs 41, 42 F-M. 

Type: Lectotype, designated by Immel, Klinger 
& Wiedmann (1982 p. 27), is MNHP R 1025a. 

Material: MGUH 19705, from the Bavnodde 
Greensand west of Bavnodde. 

Description and Discussion: Specimen is a 
crushed fragment 47 mm long, with a maximum 
preserved whorl height of 17.1 mm. Although 
ill-preserved, it shows two conical dorsolateral 
bullae, suggesting reference to B. incurvatus, dis- 
cussed by Immel, Klinger & Wiedmann (1982) 
and Kennedy (1984). 

Occurrence: B. incurvatus first appears in the 
Middle Coniacian in Touraine and Aquitaine in 
France and occurs in the Upper Coniacian in 
Touraine and the Santonian in Touraine, Aqui- 
taine, the Germanies, Czechoslovakia and Aus- 
tria. 

Superfamily Scaphitaceae Gill, 1871 
Family Scaphitidae Gill, 1871 
Subfamily Scaphitinae Gill, 1871 
Genus and Subgenus Scaphites Parkinson, 1811 

Type species: Scaphites equalis J. Sowerby, 1813, 
p. 53, pl. 18, figs 1-3; by subsequent designation 
by Meek (1876, p. 413). 

Scaphites (Scaphites) kieslingswaldensis kiesling- 
swaldensis Langenhan & Grundey, 1891 
Pl. 3, fig. 2; PI. 4, figs 2, 6; Pl. 5, fig. 1 

189 1 Scaphites kieslingswaldensis Langenhan & 
Grundey, p. 9, pl. 1, fig. 1. 

1987 Scaphites kieslingswaldensis kieslingswal- 
densis Langenhan & Grundey, 1891; Ka- 
plan, Kennedy & Wright, p. 14, pl. 4, figs 
3-6; pl. 5, figs 1-5 (with ful1 synonymy). 

Type: The holotype by monotypy is the original 
of Langenhan & Grundey, 1891, pl. 1, fig. 1, 
from the Coniacian of Kieslingswalda, southeast 
of Klodzki (Glatz), Poland. 

Material: MGUH 97060-19709, GM 1918.188, 
1987.641, and 1989.25. All are from the Arnager 
Limestone, with precisely located specimens 2 m 
from the base (GM 1989.25) and from the very 
top between Arnager and Horsemyre Odde 
(MGUH 19708). 

Description: Macroconchs (Pl. 3, fig. 2; PI. 4, figs 
2,6; Pl. 5, fig. 1) are up to 74 mm long. The spire 
is ornamented by straight primary ribs that 
branch high on the flank into two or three sec- 
ondary ribs, while there are occasional intercala- 
tories; small tubercles are present at the point of 
branching on the outer whorl. There are 6-7 
distant ribs on the shaft with umbilical bullae of 
variable strength as well as ventrolateral clavi, 
where the ribs break into two or three coarse 
secondaries which, with occasional intercalato- 
ries, strengthen and loop over the venter. Ribs 
and tubercles extend around the final hook and 
weaken somewhat just before the aperture. 

Microconchs (Pl. 4, fig. 1) vary from 36-56 mm 
long and have an open umbilicus to the spire and 
narrower body chamber with concave dorsal 
edge. 

Discussion: S. kieslingswaldensis kieslingswalden- 
sis is fully discussed by Kaplan et al. (1987, p. 
14). It differs from the older S. kieslingswaldensis 
doylei Wright, 1979, which has only incipient um- 
bilical tubercles on the shaft, no distinct tubercles 
on the spire in macroconchs and incipient ones 
only in microconchs. 

Occurrence: The nonate subspecies first appears 
in the middle part of the Lower Coniacian and 
ranges into the Upper Coniacian. It is known 
from Spain, Poland, Czechoslovakia, the Germa- 
nies, Austria and Madagascar. 

Scaphites (Scaphites) kieslingswaldensis fischeri 
Riedel, 1931 
Pl. 2, figs 1,2a,  2b; PI. 5, fig. 2; PI. 6, figs 2 ,3 ,4 ,  
7; PI. 7, figs 2a, 2b; 4a, 4b. 

1874 Scaphites inflatus Roemer; Schluter, p. 24. 
1874 Scaphites binodosus Roemer; Schluter, p. 

24. 
1902 Scaphites inflatus F. A. Roemer; Ravn, p. 

252. 
1902 Scaphites binodosus F. A. Roemer; Ravn, 

p. 253. 
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1906 Scaphites binodosus A. Roemer; Muller & 
Wollemann, p. 16, pl. 9, figs 4-6; pl. 10, 
fig. 4. 

1921 Scaphites inj7atus Romer; Ravn, p. 35, pl. 
3, fig. 5. 

1921 Scaphites binodosus? Romer; Ravn, p. 36, 
pl. 3, fig. 6. 

1931 Scaphites biirtlingi Riedel, p. 701, pl. 79, 
figs 3, 4. 

1931 Scaphites fischeri Riedel, p. 704, pl. 79, 
figs 5, 6. 

1971 Scaphites bartlingi Riedel; Ulbrich, pl. 5, 
fig. 5. 

1986b Scaphitesfischeri Riedel; Kennedy, p. 124, 
text-fig. 40. 

1987 Scaphites kieslingswaldensis fischeri Rie- 
del; Kaplan, Kennedy & Wright, p. 16. 

Lectotype: Here designated, the original of Rie- 
del, 1931, pl. 79, fig. 6. 

Material: MGUH 19710-19715, GM 1923.403, 
1923.406. 1976.670, 1904.647, 1929.48, 1984.646, 
1984.649, 1989.27,1989.28, MMH 1810 (the orig- 
inal of Ravn, 1921, pl. 3, fig. 5) MMH 1811 (the 
original o£ Ravn, 1921, pl. 3, fig. 6), all from the 
Bavnodde Greensand of Bavnodde, Forchham- 
mers Odde, Horsemyre Odde, Blykobbe A. 

Description: The species is markedly dimorphic. 
In microconchs (e.g. Pl. 6, fig. 7) the umbilicus is 
open, the body chamber slender, with a concave 
curve to the umbilical wall. In macroconchs the 
umbilicus is partially occluded by a bulge on the 
umbilical wall of the initial part of the shaft and 
the body chamber is much stouter (PI. 7, figs 2, 
4). Ribbing on the spire is quite coarse. Straight 
primaries bifurcate on the outer flank, the point 
of bifurcation commonly marked by a conical 
tubercle. The secondary ribs and some intercala- 
tories of similar length pass straight across the 
venter. There are about twelve primary ribs on 
the shaft and hook. They arise from strong, 
crowded umbilical bullae and are coarse, straight 
and prorsiradiate across the flank, terminating at 
strong ventrolateral clavi. Two, rarely three 
coarse secondary ribs loop between clavi, and 
there are occasional intercalated ribs. Ribbing 
and tuberculation decline markedly just before 
the adult aperture. 

Discussion: Scaphites kieslingswaldensis fischeri 
is regarded as the lineal descendant of S. k .  kies- 
lingswaldensis, following Kaplan et al. (1987), 
and is afforded subsecific status; it differs from 
the nominate subspecies in the more numerous 
primary ribs on the spire with umbilical bullae 
and much more elongate ventral clavi. This sub- 
species probably gave rise to Scaphites binodosus 
(Roemer, 1841) of the Campanian (see Kennedy, 
1986b, text-fig. 39) by progressive size increase 
and the development of more numerous tuber- 
cles on the shaft and spire, the umbilicals becom- 
ing spirally elongate. 

Kennedy (1986b, p. 122) recognised Scaphites 
baertlingi Riedel, 1931 (pl. 79, figs 3, 4) and S. 
fischeri Riedel, 1931 (pl. 79, figs 5, 6) as di- 
morphs and selected fischeri as the name of the 
species, as first revising author. 

Occurrence: Kennedy (1986b) erroneously re- 
ferred this species to the Lower Campanian only; 
the careful records of Muller & Wolleman (1906), 
Riede1 (1931), Arnold (1964) and Ulbrich (1971) 
show it rather occurring from the Lower Santo- 
nian to Lower Campanian in the Germanies. It is 
Lower Santonian on Bornholm. 

Subfamily Otoscaphitinae Wright, 1953 
Genus Yezoites Yabe, 1910 

Type species: Scaphites perrini Anderson, 1902, 
p. 114, pl. 2, figs 71-73; by subsequent desig- 
nation by Diener (1925, p. 213). 

Yezoites sp. 
Pl. 3, fig. 1; Pl. 4, figs 1,3,  ?4,5,7; Pl. 5, figs 3-7; 
Pl. 6, fig. 5. 

Material: MGUH 19716-19725, GM 1976.3330, 
1934.291, 1938.57, 1989.26, all from the Arnager 
Limestone of Arnager. 

Description and Discussion: What seems to be a 
second species of scaphitid is represented by a 
number of crushed fragments from the Arnager 
Limestone, as well as a few crushed but complete 
individuals. 

Microconchs are an estimated 33 mm in maxi- 
mum length. Ribs on the spire bifurcate on the 
outer flank and there are some intercalatories. 
On the narrow shaft. which does not occlude the 
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umbilicus, there are up to 7 narrow flexuous ribs 
which bi- or trifurcate on the outer flank, where 
intercalated ribs also arise, all these ribs crossing 
the outer flank in a marked convexity. 

What may be the macroconch, MGUH 19717 
(Pl. 4, fig. 3), is 62 mm long. The spire is orna- 
mented by straight to feebly flexuous primary 
ribs that bifurcate around mid-flank or not and 
are accompanied by long intercalated ribs; there 
are no tubercles. An umbilical bulge occludes 
part of the umbilicus on the spire. On the shaft, 
narrow, distant, primary ribs are prorsiradiate to 
mid-flank where they bifurcate; intercalated ribs 
arise at about the same point, and all these ribs 
strengthen over the venter, flexing back and be- 
coming markedly convex. 

Absence of tubercles distinguishes this mate- 
rial from Scaphites (Scaphites) kieslingswaldensis 
and its subspecies. The shaft ornament of micro- 
conchs recalls that of Yezoites bladenensis (Schlu- 
ter, 1871) and Y .  puerculus (Jimbo, 1894), and 
for this reason the material is placed in Yezoites 
although larger by far than any other material 
referred to the genus. 
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Dansk sammendrag 
Ammonitterne fra Arnager Kalk Formationen og Bavnodde 
Gronsand Formationen på Bornholm beskrives: fem arter o p  
træder Arnager Kalken på typelokaliteten vest for Amager, og 
syv arter optræder i Bavnodde Gr0nsandet på sydkysten og på 
Nyker blokken. Alderen af de to formationer diskuteres pA 
basis af ammonitter, inoceramide muslinger, belemniter og fo- 
raminiferer. Fra Arnager Kalken beskrives bl.a. Peroniceras 
tridorsatum, som er ledefossil for Mellem Coniacien og Sca- 
phites (S.) kieslingswaldensis kieslingswaldensis, som forst op- 
træder i det mellemste Nedre Coniacien og fortsætter op i 0vre 
Coniacien. Fra Bavnodde Gronsandet beskrives bl.a. Scaphites 
(S.) kieslingswaldensis fischeri, som andre steder i Europa forst 
optræder i Nedre Santonien. 

Arnager Kalken på typelokaliteten er af Mellem Coniacien 
alder på basis af ammonitter, Nedre Coniacien alder på basis af 
inoceramide muslinger og af Coniacien alder på basis af forami- 
niferer. Bavnodde Gronsandet kan henferes til 0vre Conia- 

cien-Nedre Santonien på basis af ammonitter, belemniter og 
inoceramide muslinger. 
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