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ABSTRACT

The present study deals with Maastrichtian microplankton with organic-walled tests,
obtained from a continuously cored well drilled at Hollviken in South-Western
Scania (Skéne), Sweden. Fourty-one species are stratigraphically analyzed. Sixteen of
these species are here reported for the first time as occurring in the Maastrichtian.
Three species are proposed as new and one species is treated as a new variety: De-
flandrea raijae n.sp., ¢Scriniodinium irisae n.sp., ¢Scriniodinium nilsii n.sp., and De-
flandrea rectangularis var. samuelsonii n. An attempt is made to draw some palaeo-
climatic conclusions from the data available.
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PE3IOME

Hacroamasa pafoTa mocBslleHAa (PHUTOIVIAHKTOHY C OpPraHHYecKod 0060J104-
KOH, OOHApYXeHHOMY B OTJIOXKEHHSX MAaCTPHXTa, BCKDBITBIX CKBaYKHHOI,
npobypenHnoii B Hollviken Ha 1oro-samape Scania, ¥Oxnaa ITIsenus.

B MaacTpHUXTCKHX OTJIOKEHHAX M3 KepHa CKBaXXHHBI B Hollviken ycTaHOBIEH
41 BHJ, M3 KOTODBIX 26 BHOB OTMEYAIOTCA 37lech BIEpBbIe, a OCTaJbHble 15
BHJ[OB BCTPEYAJIHCH YK€ B OJHOBO3PACTHBIX OTJIOKeHHAX. IIpm sroM ormeva-
ercss, 94To 16 BHJ0B paHee NPHHHMAJIHCH CTPATHrPaMYeCcKH OrpaHHYeHHbIMH
GoJstee npeBHEMH MJIH GoJiee MoJofabIMu ropu3oHTaMH. Ha ocHOBaHHMM paccMar-
pHBaeMbIX B JaHHOH paboTe MaTepHaJIOB H JaHHBIX, NPHBEJIEHHBIX B CIIHCKaX
CHHOHHMMOB, JaeTcs HOBBIH BapHAHT JJid BCEeH pPACCMOTPEHHON CTpaTHrpadH-
yecKoi obJjacTH.

B orsoxkeHusx HH)KHero maactpuxta B Hollviken OblH ycTaHOBJIEHBI JIMUIb
caenyromue Bunbl:  Odontochitina operculata, Spiniferites wetzeli, Spongodinium
delitiense B Tanyosphaeridium regulare. JI0 CHX TIOp HHXXHHH MAaCTPHUXT SBJIA-
eTCS CAMBIM MOJIOJBIM CTPATHIPA(PHYECKHM YPOBHAM, B KOTOPOM OBLTH H3-
BECTHBI OTH BHJbI 3a HCKJIOYeHHeM Tanyosphaeridium regulare, KOTOPbIX GBLI
OITHCAH H3 dOlleHAa AHIJIHH.

B 0Ts10:KeHHSX, OTHECEHHBIX K CpPelHEMY MAaacTPHXTy, oOHapy»KeHbI CJefy-
folue  mpepcraBuTesn: Crassosphaera concinna, Hexagonifera chlamydata u
Pareodinia aphelia. B HacTosIllee BpeMs OTJIOKEHHs CPEeJJHEI'O0 MAaCTPHXTa SBJIA-
IOTCS CaMbIM MOJIOJBIM CTpaTHrpadH4YeCKHM YPOBHEM JJISl IIOCJIeHHX ABYX
BHZIOB; ofaHaKo Crassosphaera concinna ObLIa yXe H3BeCTHbI B 6ojiee MOJIOABIX
(7 B 60J1ee IPEBHHUX) OTJIOXKEHHAX.

B 0TJ0KeHMAX BepXHEr0 MaaCTPHXTAa OTCYTCTBYIOT BHJBI, CBOHCTBEHHbIE
JIUIIB DTOMY HOABAPYCY.

Yro kacaercs pasHOOOpA3HsS THIIOB LHCT RHHOMJIATEJJIAT, YINOMAHYTHIX B
MHKDOILIAaHKTOHe, KpoMe Crassosphaera concinna (=Tasmanaceae) npeoGiazna-
JOIMM THIOM sIBJIseTCs KaBaTHBIE (cavate) AHHOGuarestaTsl. OHH cocTas-
asor 40% ot obmero cocraBa. IIpOKCHMaJibHbIE (proximate) IJHCTBI COCTaB-
nsror 20% u xoparHble (chorate) AHHOMIeremnaTsr — 17,5% ; TpPOKCHMO-XO-
patHbIe (proximo-chorate) — 15% u TpabexyJyaTHbIe (trabeculate), MaprUHATHbIE
(marginate) H MeMmOpajaTHble (membranate) COCTaBAAIT 2,5% KaXpAbI.
COOTHOIIIEHHSI MEXY Pa3HbIMH THIIAMH ITHCT B OTJIOXKEHHAX HHIKHEro, Cpej-
HEro W BepXHEro MaacTpHXTa YKasbIBAIOT Ha IpeobJiajlaHHe KaBaTHBIX ITHCT,
oco0eHHO B cpenHeM MaacTpuxTe. OTHOCHTEJBHO CTPATHrpa)HM4YecKoro pac-
IpOCTpaHeHHsS PAa3JIMYHBIX THUIIOB apXeOolHJIeH, TO B HHKHEM H BepXHeM MaacT-
PHXTe JOMHHHDPYIOT HHTEDKAJADHHI H IPECHHIYJIADHBIH THIIBI, BO BpeMf Kak
HHTepKAaJIAPHBIA THI TpeobJsajaeT B CpPeflHEM MaacCTpPHXTe.
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INTRODUCTION

A large number of anomalies exist as regards the distribution of dinoflagellates
within the Mesozoic, precluding, as a consequence, an adequate stratigraphic
picture. In particular the lack of knowledge of the Maastrichtian dinoflagellates
is extensive, from which stage only approximately 10 %o of the total record
of dinoflagellates is known (cf. Ersenack & KLEMENT 1964; EiseNack 1967;
Eisenack & KJeLLsTROM 19713, 1971b; SARJEANT 19672, 1967b). These micro-
planktonic organisms, however, were by no means in decline during the
Maastrichtian, but on the contrary, they have been found in the present study
to be significant constituents of matching abundance, retaining their impor-
tance throughout the entire stage.

Forming part of a series of publications dealing with organic-walled micro-
plankton obtained from material originating from Balto-Scandia (KJjELLSTROM
1968, 1971a, 1971b, 1971c, 1972a, 1972b, MarTIN & KjELLSTROM 1973),
this paper thus reports dinoflagellates derived from the Maastrichtian of
the Hollviken Borehole No. 1 in South-Western Scania (Skine) in Southern
Sweden (Fig. 1). The material investigated consists of white chalks and grey
limestones with clayey intercalations (Upper and Middle Maastrichtian) and
grey limestones interbedded with calcareous marls (Lower Maastrichtian).
A detailed account on the stratigraphy and lithology has been given by BroT-
ZEN (1945).

The Maastrichtian of the Hollviken boring comprises a thickness of about
540 m. The material was obtained by core drilling, with the exception of the
first 235 m of the Upper Maastrichtian (in total 250 m) which was rotary
drilled. As a consequence only a limited portion (about 15 m) was available
for this study with respect to the Upper Maastrichtian. The following eighteen
levels were examined (Fig. 43), all of them yielding a rich and well-preserved
microplankton flora: 586.00 m, 570.00 m, 550.00 m, 540.00 m, 525.00 m
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(Lower Maastrichtian), 509.00 m, 475.25 m, 455.00 m, 427.10 m, 406.70 m,
378.37 m, 359.00 m, 330.00 m, 327.30 m (Middle Maastrichtian), 297.80 m,
296.00 m, 293.50 m, and 282.25 m (Upper Maastrichtian).

Thirty-three slides (each slide containing approx. 3000 specimens) were
processed from these samples and they are stored under the label SGU Holl-
viken-1 in the Department of Research & Applied Geology, the Geological
Survey of Sweden, Stockholm.

137 14°

Fig. 1. Location map.
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SYSTEMATICS

Genus Achomosphaera Evitt, 1963
Achomosphaera ramulifera (DEFLANDRE, 1937) EviTT, 1963
Fig. 2

1935 Hystrichosphaera cf. ramosa. — DEFLANDRE: p. 232, PL. 5, fig. 11.

1937 Hystrichosphaeridium ramuliferum. — DEFLANDRE: p. 74, Pl. 14, fig. 5, 6;
Pl. 17, fig. 10.

1941 Hystrichosphaeridium ramuliferum. — Conrab: p. 2, Pl. 1, fig. J.

1948 Hystrichosphaeridium ramuliferum. — Pastievs: p. 39, Pl. 3, fig. 17-19.

1952 Hystrichosphaeridium ramuliferum. — Wetzer, W.: p. 398, PL. A, fig 9;
text-fig. 9.

1955 Hystrichosphaeridium ramuliferum.— VALeNst: p. 394, PL. 4, fig. 6.

1959 Hystrichosphaeridium ramuliferum. — Gocur: p. 71, Pl. 3, fig. 9.

1961 Hystrichosphaeridium ramuliferum. — GerLacH: p. 185, P1. 28, fig. 3.

1963 Hystrichosphaeridium ramuliferum. — BaLtes: p. 586, Pl. 7, fig. 13,17, 18.

1963 Hystrichosphaeridium ramuliferum. — Gorka: p. 59, P1. 8, fig. 3; text-fig.
6:3, 4.

1963 Baltisphaeridium ramuliferum. — DowNIE & SARJEANT: p. 92.

1963 Achomosphaera ramulifera. — EvrtT: p. 163.

1964 Achomosphaera ramulifera. — Cookson & HucHes: p. 45, PL. 9, fig. 10.

1966 Achomosphaera ramulifera. — Davey & WiLLiams in DAVEY et al.: p. 49,
Pl 21, fig. 3.

1967 Achomosphaera ramulifera. — Cooxson & EiseNAck: p. 249, Pl. 41, fig. 2.

1967 Achomosphaera ramulifera. — CLarRkE & VERDIER: p. 40, PL. 8, fig. 1.

1969 Achomosphaera ramulifera.— Davey: p. 174, Pl. 10, fig. 7.

1970 Achomosphaera ramulifera. — Zarrzerr & Cross: Pl. 3, fig. 24.

1971 Achomosphaera ramulifera. — Davey & VERDIER: p. 10.

1971 Achomosphaera ramulifera. — Foucner: p. 85, Pl. 1, fig. 1-4.

REMARKS. — Achomosphaera ramulifera is a common species throughout the
entire Maastrichtian of the Hollviken core (Fig. 43). This species has been re-
corded from a great many localities and appears to have an extensive vertical
range (Fig. 45). It has been reported from following stages: Upper Oligocene —
Middle Miocene of Germany (GerracH 1961); Eocene of Belgium (PAsTIELS
1948); Paleocene of Australia (CooksoN & Eisenack 1967); Danian of Germa-
ny (W. WeTZEL 1952); Maastrichtian of Poland (G6rka 1963) and of the United
States (Zartzerr & Cross 1970); Senonian of France (DErLANDRE 1937; Con-
RAD 1941; VaLenst 1955); Coniacian of France (FoucnHer 1971); Cenomanian
of England and France (Davey & WirLiams in Davey 1969); Albian of Rou-
mania (BALTEs 1963) and of France (Davey & VERDIER 1971); Lower Haute-
rivian of Germany (GocHT 1959).
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Fig. 2. Achomosphaera ramulifera (DEFLANDRE, 1937) EviTT,
1963. X 700. Slide: 540.

Fig. 3. Achomosphaera sagena Davey & WiLLiAms, 1966.
X 840. Slide: 475.
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Achomosphaera sagena Davey & WiLLiams, 1966
Fig. 3

1966 Achomosphaera sagena. —Davey & WiLLiams in DAVEY et al.: p. 51, PL. 2,
fig, 1,2,

1967 Achomosphaera reticulata. — CLARKE & VERDIER: p. 41, Pl. 8, fig. 2, 3;
text-fig. 16.

1969 Achomosphaera sagena. —DAVEY: p. 175.

REMARKS. — Achomosphaera sagena occurs frequently in the Lower, Middle and
Upper Maastrichtian of the Héllviken core. This species is here reported for
the first time from the Maastrichtian. It was formerly known from the Turonian
and Senonian of the Isle of Wight (CLArRkE & VERDIER 1967) and from the Ce-
nomanian of England (DAavey & Wriiriams in Davey et al. 1966) and of
France (Davey 1969).

Genus Areoligera LEjJEuNE-CARPENTIER, 1939
Areoligera senonensis LEJEUNE-CARPENTIER, 1939
Fig. 4

1939 Areoligera senonensis. — LEJEUNE-CARPENTIER: p. 164, fig. 2.

1966 Areoligera cf. senonensis. — WiLLiams & DowNiE in DAVEY et al.: p. 230,
Pl. 25, fig. 6; text-fig. 64.

1970 Areoligera senonensis. — Zartzerr & Cross: Pl 4, fig. 33.

1971 Areoligera senonensis. — WiLson: Pl. 3, fig. 8, 9.

REMARKS. — Areoligera senonensis is found in the Middle and Upper Maastrich-
tian of the Hollviken core. This species was originally described from the Seno-
nian of Belgium (LejeuNe-CARPENTIER 1939) but it has also been recovered
from the Maastrichtian of Denmark, Holland (WiLson 1971), the United States
(Zarrzerr & Cross 1970) and from the Eocene of England (WirLLiams & Dow-
NIE in DAVEY et al. 1966).

Genus Callaiosphaeridium Davey & WiLLiams, 1966
Callaiosphaeridium asymmetricum (DEFLANDRE & COURTEVILLE, 1939)
Davey & WiLLiams, 1966
Fig. 5

1939 Hystrichosphaeridium asymmetricum. — DEFLANDRE & COURTEVILLE:
p. 100, PL. 4, fig. 1.
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Fig. 4. Areoligera senonensis LEJEUNE-CARPENTIER, 1939.
X 560. Slide: 297.

Fig. 5. Callaiosphaeridium asymmetricum (DEFLANDRE &
CoOURTEVILLE, 1939) Davey & WirLiams, 1966. X 700. Slide:
297,
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1966 Callaiosphaeridium asymmetricum. — DAVEY & WiLLIAMS in DAVEY et al.:
p. 104, PL. 8, fig. 9, 10; P1. 9, fig. 2.

1967 Hexasphaera asymmetrica. — CLARKE & VERDIER: p. 43, Pl. 7, fig. 1-3;
text-fig. 17.

1969 Callaiosphaeridium asymmetricum.— DAVEY: p. 152, Pl 6, fig. 6.

1970 Callaiosphaeridium cf. asymmetricum. — Zarrzere & Cross: Pl 2, fig. 20.

1971 Callaiosphaeridium asymmetricum.—DAVEY & VERDIER: p. 12.
1971 Callaiosphaeridium asymmetricum. — FoucHer: p. 96, Pl. 4, fig. 3, 4.

REMARKS. — Callaiosphaeridium asymmetricum is encountered, though in small
numbers, in the Middle and Upper Maastrichtian of the Hollviken material. It
has also been reported from the Maastrichtian of the United States (ZArTzErF
& Cross 1970), and it occurs in the Senonian (DEFLANDRE & COURTEVILLE
1939) and Coniacian (FoucHer 1971) of France; Cenomanian — Santonian of
the Isle of Wight (CLArRkE & VErDIER 1967); Albian — Turonian of England
and France (DAVEY 1969; Davey & WiLLiams in DAVEY et al. 1966).

Genus Canninginopsis CooxsoN & EISENACK, 1962
Canninginopsis denticulata CooksoN & EISENACK, 1962
Fig. 6

1962 Canninginopsis denticulata. — Cookson & EIseNack: p. 488, PL 1, fig.
16-19; text-fig. 2.

REMARKS. — Canninginopsis denticulata is an infrequent species in the Lower
and Middle Maastrichtian of the Hollviken material. Its vertical range was
previously restricted to Aptian — Cenomanian, as revealed from many bore-
holes in Australia (Cookson & Eisenack 1962), but is now extended up to the
Middle Maastrichtian.

Genus Cannosphaeropsis O. WETZEL, 1933
Cannosphaeropsis utinensis O. WETZEL, 1933
Fig.7

1933 Cannosphaeropsis utinensis. — O. WeTzEL: p. 6, PL. 3, fig. 9-17; text-fig.
12

1935 Cannosphaeropsis utinensis. — DEFLANDRE: p. 223, Pl. 4, fig. 1.

1937 Cannosphaeropsis utinensis. — DEFLANDRE: p. 87, Pl. 16, fig. 12, 13.

1943 Cannosphaeropsis utinensis.— DE Wrt: p. 387, Fig. 15.

1947 Cannosphaeropsis utinensis. — DEFLANDRE: p. 19, Fig. 5.

1971 Cannosphaeropsis utinensis. — WiLson: Fig. 1.
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Fig. 6. Canninginopsis denticulata Cookson & Ei1SENACK,
1962. X 420. Slide: 475.

Fig. 7. Cannosphaeropsis utinensis O. WeTzEL, 1933.
X 460. Slide: 296.
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REMARKS. — Cannosphaeropsis utinensis is extensively abundant in the Lower,
Middle and Upper Maastrichtian of the Héllviken core. This species has pre-
viously been recovered from Miocene in Holland (D Wit 1943); Lower
Maastrichtian in Denmark (WiLson 1971); Senonian flint erratics from the
Baltic area (O. WeTtzeL 1933) and from France (DeErFLANDRE 1937, 1947).

Genus Cordosphaeridium Davey & WiLLiaMs, 1966
Cordosphaeridium fibrospinosum Davey & WiLLiams, 1966
Fig. 8

1966 Cordosphaeridium fibrospinosum. — Davey & WiLLiaMs in DAVEY et
al:p. 86, PL 5, Hg. 5.
1970 Cordosphaeridium fibrospinosum. — Zarrzerr & Cross: Pl. 2, fig. 22.

REMARKS. — Cordosphaeridium fibrospinosum is a rare species in the Lower,
Middle and Upper Maastrichtian of the Hollviken material. This species, ori-
ginally described from the Eocene of England (Davey & WiLLiams in DAVEY
et al. 1966), has also been recorded from the Maastrichtian of the United States
(Zarrzere & Cross 1970).

Genus Crassosphaera Cooxson & Manum, 1960
Crassosphaera concinna Cookson & Manum, 1960
Fig.9

1960 Crassosphaera concinna. — CooksoNn & Manum: p. 6, Pl. 1, fig. 1-3,
7-10; text-fig, 1.

1963 Crassosphaera concinna. — KRivAN-HUTTER: p. 75, P. 4, fig. 1-5.

1963 Pleurozonaria concinna. — MADLER: p. 331.

1966 Crassosphaera concinna.— ScrHurLz & MAr: p. 41, 42.

1966 Crassosphaera concinna. —PacLTovA: p. 14, PL. 1, fig. 1-3.

1967 Crassosphaera concinna. — NAGY: p. 41, 43.

REMARKS. — Crassosphaera concinna is a very rare species in the Hollviken
core and has only been found in one sample at 406.70 m. This species has been
reported from the Tertiary of Vestspitsbergen (CooksoNn & Manum 1960);
the Tertiary of Hungary (KrivAn-HuTtTER 1963) and Czechoslovakia (PacL-
TOVA 1966); Berriasian — Hauterivian of New Guinea (Cookson & MANUM
1960); the Jurassic of Germany (MADLER 1963) and Northern Central Europe
(Scaurz & Mart 1966).




Fig. 8. Cordosphaeridium fibrospinosum Davey & WiLLiAMS,
297

1966. X 460. Slide
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Fig. 9. Crassosphaera concinna Cookson & Manum, 1960.
X 630. Slide: 406.
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Genus Deflandrea EiseNack, 1938
Deflandrea bakeri DErLANDRE & COOKSON, 1955
Fig. 10

1955 Deflandrea bakeri. — DErLANDRE & Cooxkson: p. 251, Pl 4, fig. 1,
2. 4,
non 1959 Deflandrea bakeri.— Maier: p. 292, Pl. 28, fig. 2.
2 1960 Deflandrea bakeri.—DoucLas: p. 19, Pl. 3, fig. 18a, b.

REMARKS. — Deflandrea bakeri occurs frequently in the Hollviken material.
Formerly, this species was known from Tertiary strata of Australia (DEFLAND-
RE & CooksoN 1955; ? DoucLas 1960).

Deflandrea belfastensis Cookson & E1seNack, 1961
Fig. 11

1961 Deflandrea belfastensis. — Cooxson & Eisenack: p. 71, PL. 11, fig. 4-6.

REMARKS. — Deflandrea belfastensis is a common species in the Lower, Middle
and Upper Maastrichtian of the Hollviken core. Previous records are only
known from the Senonian of Australia (Cookson & Eisenack 1961).

Deflandrea cincta CooxsonN & EiseNAck, 1958
Fig. 12

1958 Deflandrea cincta. — Cookson & Ei1senNack: p. 26, Pl. 4, fig. 1-3.
1959 Deflandrea cincta. — EiseNack: p. 49, PL. 3, fig. 5.

REMARKS. — Deflandrea cincta appears abundantly in the Lower, Middle and
Upper Maastrichtian of the Hollviken borehole. It is here reported for the
first time from the Maastrichtian and was previously recorded from the Bar-
remian — Aptian of Australia (Cookson & Eisenack 1958; Eisenack 1959).

Deflandrea cooksoni ALBERTI, 1959
Fig. 13

1959 Deflandrea cooksoni.— ALserTI: p. 97, PL. 9, fig. 1-6.

1963 Deflandrea cf. cooksoni. — Brosius: p. 36, Pl. 7, fig. 6, 8.

1964 Deflandrea cf. cooksoni.— Manum & Cooxkson: p. 8, Pl 1, fig. 1, 3.
1967 Deflandrea cf. cooksoni.— CLARKE & VERDIER: p. 25, Pl. 3, fig. 1-3.
1970 Deflandrea cooksoni.— Zarrzerr & Cross: PL 5, fig. 50.
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Fig. 10. Deflandrea bakeri DerLANDRE & COOKSON, 1955.
X 615. Slide: 359.

| Fig. 11. Deflandrea belfastensis Cooxson & FisENack, 1961.
| X 500. Slide: 330.
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REMARKS. — Deflandrea cooksoni is a frequent species in the Lower, Middle and |
Upper Maastrichtian of the Hollviken borehole. It has been encountered in
the Maastrichtian of the United States (Zarrzerr & Cross 1970) and in the
Senonian of Germany (ALBerTi 1959) and the Isle of Wight (CLARKE & VER- ‘
piER 1967). It has also been found in lower Upper Cretaceous strata of Arctic |
Canada (Manum & Cookson 1964) and has been described from the Tertiary |
of Germany (Brosius 1963). i
\
|

Deflandrea diebeli ALBerTI, 1959
Fig. 14

1959 Deflandrea diebeli. — ALBerTI: p. 99, PL. 9, fig. 18-21.
1963 Deflandrea diebeli. — GOrRkA: p. 29, Pl. 4, fig. 6-8.
1967 Deflandrea cf. D. diebeli. — Druca: p. 16, Pl. 2, fig. 6.
1971 Deflandrea diebeli.— WiLson: Pl. 1, fig. 1.

REMARKS. — Deflandrea diebeli is an abundant species throughout the entire
Maastrichtian of the Hollviken core. This species has also been reported from
the Maastrichtian of Poland (G6rka 1963), Denmark (WiLson 1971) and the
United States (Drucc 1967), the latter contribution also deals with Danian
records of this species. Originally, D. diebeli was described from the Santonian
of Germany (ALBERTI 1959).

Deflandrea minor ALBERTI, 1959
Fig. 15

1959 Deflandrea minor. — ALBERTIL: p. 98, PL. 9, fig. 9-11.
1971 Deflandrea aff. minor.— WiLson: Pl 1, fig. 2.

REMARKS. — Deflandrea minor is encountered in the Hollviken core in the Lower
and Middle Maastrichtian. Other occurrences of Maastrichtian age have also
been documented from Denmark (Wirson 1971). This species was formerly
known to occur in the Senonian and was originally described from these strata
in Germany (ALBERTI 1959).

Deflandrea raijae n. sp.
Fig. 16.

p1AGNOsIS. — Deflandrea sp. with pentagonal, granular theca. Truncate apical
horn and antapical horns. Psilate, pentagonal inner central capsule, the mar-
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Fig. 12. Deflandrea cincta Cookson & EISENACK, 1958.
X 500. Slide: 330.

Fig. 13. Deflandrea cooksoni ALserTI, 1959.X 615. Slide: 359.




27 GORAN KJELLSTROM

gins of which extend to the central part of the theca. Well-defined cingulum
with margins bulging outwards. Archaeopyle intercalary.

DIMENSIONS. — Length of theca: 70u; breadth of theca: 65u.
HOLOTYPE. — SGU slide no. 330. Fig. 16.

TYPE LOCALITY AND TYPE STRATUM. — Hollviken Borehole No. 1, Scania, Swe-
den; Upper Cretaceous, Middle Maastrichtian, 330.00 m.

OCCURRENCE. — Middle and Upper Maastrichtian of the Hoéllviken core.

Deflandrea rectangularis Cookson & E1seNack, 1962
Fig. 17

1962 Deflandrea rectangularis. — Cookson & Eisenack: p. 486, Pl 1, fig.
14-15.

REMARKS. — Deflandrea rectangularis occurs frequently in the Lower, Middle
and Upper Maastrichtian of the Hollviken material. Hitherto this species was
stratigraphically confined to the Upper Turonian — Middle Senonian of Austra-
lia (Cookson & E1seNack 1962).

Deflandrea rectangularis var. samuelsonii n.
Fig. 18
DIAGNOSIS. — A variety of Deflandrea rectangularis with rectangular, granular
theca. Spherical, psilate inner capsule extending to the lateral margins of the
central part of the theca. Archaeopyle intercalary.

DIMENSIONS. — Length of theca: 140u; diameter of central capsule: 60u.

REMARKS. — This variety differs from D. rectangularis by having a granular
theca wall and a psilate central capsule.

HOLOTYPE. — SGU slide no. 330. Fig. 18.

TYPE LOCALITY AND TYPE STRATUM. — Hollviken Borehole No. 1, Scania, Swe-
den; Upper Cretaceous, Middle Maastrichtian, 330.00 m.

OCCURRENCE. — Lower, Middle and Upper Maastrichtian of the Hollviken core.
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Fig. 14. Deflandrea diebeli ALserTI, 1959. X 400. Slide: 455.

Fig. 15. Deflandrea minor Arserti, 1959. X 810. Slide: 330.
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Deflandrea tripartita CooksoN & EisENACK, 1960
Fig. 19a,b

1960 Deflandrea tripartita. — Cookson & Eisenack: p. 2, Pl. 1, fig. 10.
1961 Deflandrea tripartita. — CooxsoN & EiseNAck: p. 70, text-fig. 1.
1964 Deflandrea tripartita. — Manum & Cooxkson: p. 521, Pl. 76, fig. 1, 2.

REMARKS. — Deflandrea tripartita occurs infrequently in the Middle Maastrich-
tian of the Hollviken borehole. This species has previously been recorded from
the Upper Turonian — Middle Senonian of Australia (Cookson & EisENack
1960, 1961; Manum & CooksoN 1964).

Genus Gonyaulacysta DEFLANDRE, 1964
Gonyaulacysta wetzeli LEjeuNe-CARPENTIER, 1939
Fig. 20

1939 Gonyaulax Wetzeli. — LEJeuNE-CARPENTIER: p. 526, fig. 1, 2.
1946 Gonyaulax Wetzeli. — LEJeUNE-CARPENTIER: p. 189, fig. 1.
1971 Gonyaulacysta wetzeli.— WiLson: Pl. 2, fig. 6.

REMARKS. — Gonyaulacysta wetzeli occurs abundantly in the Middle and Upper
Maastrichtian of the core. The species has also been reported from the Maas-
trichtian of Denmark (WisoN 1971). Originally it was described from the
Senonian of Holstein (LEJEUNE-CARPENTIER 1939, 1946).

Genus Hexagonifera Cookson & Eisenack, 1961
Hexagonifera chlamydata Cooxson & E1sENACK, 1962
Fig. 21

1962 Hexagonifera chlamydata. — CooksoN & EiseNack: p. 496, Pl. 7, fig.
1-3, 5-8.

1964 Hexagonifera chlamydata.— Cookson & HucHes: p. 53, Pl. 10, fig. 7-9.

1967 Hexagonifera chlamydata. — CLARKE & VERDIER: p. 69, Pl. 11, fig. 6-8.

1970 Hexagonifera chlamydata.— DavEy: p. 349, PL. 3, fig. 3,9, 10.

1971 Hexagonifera chlamydata.— WiLson: PL. 4, fig. 6.

REMARKS. — Hexagonifera chlamydata is a rather frequent species occurring in
the Middle Maastrichtian of the core. This species has been recovered from the
Maastrichtian of Denmark (WiLson 1971), the Turonian — Senonian of Eng-
land (CLARKE & VERDIER 1967), the Albian and Cenomanian of Australia
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Fig. 16. Deflandrea raijae n. sp., holotype. X 840. Slide: 330.

Fig. 17. Deflandrea rectangularis Cooxkson & EisENAcK, 1962.
X 420. Slide: 296.
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Fig. 18. Deflandrea rectangularis var. samuelsonii n.,
holotype. X 460. Slide: 330.

Fig. 19 a, b. Deflandrea tripartita CooxsoN & EISENACK,
1960. X 460. Slide: 330.
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Fig. 20. Gonyaulacysta wetzeli LEjeuNe-CARPENTIER, 1939.
X 560. Slide: 296.

Fig. 21. Hexagonifera chlamydaia Cookson & EISENACK,
1962. X 560. Slide: 427.
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(Cookson & Ersenack 1962) and from the Cenomanian of England (Cook-
soN & HuGHEs 1964; Davey 1970) and France (Davey 1970).

Hexagonifera glabra CooksoN & EIsENACK, 1961
Fig. 22

1961 Hexagonifera glabra. — Cookson & EiseNack: p. 34, Pl. 12, fig. 9-13.

REMARKS. — Hexagonifera glabra occurs frequently in the Lower and Middle
Maastrichtian of the borehole. The species was previously only known from
Senonian strata of Australia (CooksoN & Ersenack 1961).

Genus Hystrichodinium DEFLANDRE, 1935
Hystrichodinium pulchrum DEFLANDRE, 1935
Fig. 23

1846 Xanthidium spinosum.— WILKINSON: p. 89, Pl. 13, fig. 2.

1935 Hystrichodinium pulchrum. — DEFLANDRE: p. 230, Pl 5, fig. 1; text-fig
9-11.

1936 Hystrichodinium pulchrum. — DEFLANDRE: p. 34, PL. 8, fig. 3-9; text-fig 4.

1943 Hystrichodinium pulchrum.—DEg WrT: p. 385.

1955 Hystrichodinium pulchrum.— VaLenst: p. 591, P1. 3, fig. 11.

1959 Hystrichodinium pulchrum.— Gocur: p. 58, PL. 3, fig. 11 a, b; PL. 5, fig. 7.

1961 Hystrichodinium pulchrum.— ALerTi: p. 14, Pl 8, fig. 6-10.

1963 Hystrichodinium pulchrum.— GOrka: p. 32, PL. 5, fig. 5.

1964 Hystrichodinium pulchrum.—Manum & Cookson: p. 17, PL. 2, fig. 11.

1964 Hystrichodinium pulchrum.— SErPAGLI: p. 96, PL. 8, fig. 4.

1966 Hystrichodinium pulchrum. — SARJEANT in DAVEY et al.: p. 141, PL 16,
fig. 7, 8.

1967 Hystrichodinium pulchrum.— MiLLiouD: p. 164.

1971 Hystrichodinium pulchrum. — DAVEY & VERDIER: p. 22.

1971 Hystrichodinium pulchrum.— FoucHer: p. 88, PI. 2, fig. 1-3.

REMARKS. — Hystrichodinium pulchrum is frequently present in the Hollviken
core in the Lower and Middle Maastrichtian. This species has a wide geo-
graphical distribution and has been reported from following stages: Senonian
of France (DEFLANDRE 1935, 1936; VaLenst 1955), England (WiLkinsoN 1846)
and Holland (DE Wit 1943); Campanian of Poland (G6rka 1963); Coniacian
of France (FoucHer 1971); Cenomanian — Turonian of Italy (SErPaGLI 1964);
Cenomanian — Santonian of England (CLARKE & VERDIER 1967); Albian of
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Fig. 22. Hexagonifera glabra Cookson & EiseNack, 1961.
X 600. Slide: 550.

Fig. 23. Hystrichodinium pulchrum DErFLANDRE, 1935.
X 840. Slide: 525.
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France (Davey & VERDIER 1971); Neocomian of Germany (GocHT 1959);
Hauterivian — Senonian of Germany (ALBerT1 1961); Hauterivian of Switzer-
land (ALBERTI 19615 MiLLiouD 1967). It is also known from the Cretaceous of
Arctic Canada (Manum & CooksoN 1964) and of England (SARJEANT in
Davey et al. 1966).

Genus Hystrichosphaeridium DEFLANDRE, 1937 emend.
ErsENAcK, 1958 emend. Davey & WiLrLiams, 1966
Hystrichosphaeridium recurvatum (WHirTE) LEJEUNE-CARPENTIER, 1940
emend. Davey & WiLLiams, 1966
Fig. 24

1839 Xanthidium tubiferum. — Reape: p. 191, PL. 9, fig. 6, 9.

1842 Xanthidium tubiferum palmatum. — Warte: p. 39, Pl 4, fig. 16.

1844 Xanthidium tubiferum palmatum. - Wurte: PL. 8, fig. 11.

1848 Xanthidium palmatum.—BrONN: p. 1375.

1934 Hystrichosphaera tubifera. — DEFLANDRE: fig. 11.

1935 Hystrichosphaera tubifera. — DEFLANDRE: p. 232, PL 7, fig. 10, 11.

1937 Hystrichosphaeridium tubiferum. — DEFLANDRE: p. 69, P1. 13, fig. 2,4, 5.

1940 Hystrichosphaeridium recurvatum. — LEJEUNE-CARPENTIER: p. 221, fig. 6.

1955 Hystrichosphaeridium recurvatum. — DEFLANDRE & COOKSON: p. 269,
Pl. 1, fig. 11, 12.

1955 Hystrichosphaeridium tubiferum. — VALENsT: p. 592, PL. 4, e ;M5
fig. 8.

1963 Hystrichosphaeridium recurvatum. — Gorka: p. 57, PL. 8, fig. 8; text-fig
6/5.

1964 Hystrichosphaeridium recurvatum.— SARJEANT: p. 173-174.

1966 Hystrichosphaeridium recurvatum.—DAVEY & WiLLIAMS in DAVEY et al
p. 67.

1971 Hystrichosphaeridium recurvatum. — DAVEY & VERDIER: p. 23, Pl. 4, fig.
i

1971 Hystrichosphaeridium recurvatum. — FOUCHER: p. 100, Pl 7. 62 9. 10

REMARKS. — Hystrichosphaeridium recurvatum is a very common species
throughout the entire Maastrichtian of the Hollviken core. This species was
formerly recorded from the Senonian, Coniacian and Albian of Europe (cf.
synonym list bibliography).
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Fig. 24. Hystrichosphaeridium recurvatum (WHrte) LEJEUNE-
CARPENTIER, 1940 emend. Davey & WiLLiams, 1966.
X 870. Slide: 330.

Fig. 25. Hystrichosphaeridium tubiferum (EnreNsERG, 1838).
X 630. Slide: 296.
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Hystrichosphaeridium tubiferum (EHRENBERG, 1838)
Fig. 25

1838 Xanthidium tubiferum. — EHRENBERG: PL. 1, fig. 16.

1854 Xanthidium tubiferum. — Enrensera: Pl. 7, fig. 48; Pl. 37, fig. 7, no. 11.

1904 Owvum hispidum. — LOoHMAN: p. 21.

1933 Hystrichosphaera tubifera. — O. WeTtzeL: p. 40, Pl. 4, fig. 16.

1937 Hystrichosphaeridium tubiferum. — DEFLANDRE: p. 69.

1940 Hystrichosphaeridium tubiferum. — LEJEUNE-CARPENTIER: p. 218, fig.
1-5.

1941 Hystrichosphaeridium tubiferum.— CoNrab: p. 2, PL. 1, fig. F.

1948 Hystrichosphaeridium tubiferum. — PasTieLs: p. 38, PL. 3, fig. 1, 2.

1952 Hystrichosphaeridium tubiferum. — Gocur: p. 308, PL. 1, fig. 4.

1953 Hystrichosphaeridium tubiferum.— Cookson: p. 120, P1. 2, fig. 24.

1958 Hystrichosphaeridium tubiferum. — E1seNack: p. 401, PL. 25, fig. 16.

1961 Hystrichosphaeridium tubiferum. — GERLACH: p. 184, P1. 28, fig. 2.

1963 Hystrichosphaeridium tubiferum. — GOrka: p. 55, PL 8, fig. 1, 2; text-fig.
6.

1964 Hystrichosphaeridium tubiferum. — RossiGNoL: p. 88, fig. H.

1965 Hystrichosphaeridium tubiferum. — D ConiNck: p. 36, P1. 10, fig. 24, 28,
29, 32-40.

1966 Hystrichosphaeridium tubiferum. — DAvEy & WiLLIAMS in DAVEY et al -
p. 56, Pl 6, fig. 1,2; PL 8, fig. 5; PL. 10, fig. 2; text-fig. 13.

1966 Hystrichosphaeridium tubiferum. — MORGENROTH: p. 31, Pl. 8, fig. 7-8.

1968 Hystrichosphaeridium tubiferum. — WiLson: p. 58.

1969 Hystrichosphaeridium tubiferum. — DAVEY: p. 143,PL 5, fig. 5, 8.

1971 Hystrichosphaeridium tubiferum.—DAVEY & VERDIER: p. 24.

1971 Hystrichosphaeridium tubiferum.—FoucsEr: p. 99, PL 7, fig. 5-8.

1972 Hystrichosphaeridium tubiferum. — TRaLAU: p. 568, fig 1.

REMARKS. — Hystrichosphaeridium tubiferum occurs throughout the entire
Maastrichtian of the core. The species has been recovered from a great many
localities and is known to have an extensive stratigraphic range (Albian —
Pleistocene, cf. synonym list bibliography).

Genus Lejeunia GERLACH, 1961 emend. KJELLSTROM, 1972
Lejeunia hyalina GErRLACH, 1961 emend. KJELLSTROM, 1972
Fig. 26

1961 Lejeunia byalina. — GErLAcH: p. 169, P1. 26, fig. 10, 11.
21967 Lejeunia sp.— VOzzHENNIKOVA: p. 105, PL. 75, fig. 3.
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Fig. 26. Lejeunia hyalina GErLAcH, 1961 emend. KJELL-
STROM, 1972. X 520. Slide: 330.

Fig. 27. Lejeunia koslowskii GOrkaA, 1963. X 450. Slide: 475.
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1968 Lejeunia hyalina. — D Coninck: p. 19, Pl 1, fig. 28, 29.
1972 Lejeunia hyalina. — KjeLLsTROM: p. 469, fig. 1, 2.

REMARKS. — Lejeunia hyalina is encountered throughout the entire Maastrich-
tian of the Hollviken material. In certain samples, e.g. the sample at 296.00 m,
this species comprises the bulk of the dinoflagellate assemblage. L. hyalina
was formerly recorded only from Tertiary strata.

Lejeunia koslowskii GOrRkA, 1963
Fig. 27

1963 Lejeunia koslowskii.— G6rka: p. 41, PL. 5, fig. 4.

REMARKS. — Lejeunia koslowskii is obtained from samples of Lower and Upper
Maastrichtian age within the core. The species was originally described from
the Upper Maastrichtian of Poland (G6rka 1963).

Genus Membranilarnacia E1sENACK, 1963
Membranilarnacia leptoderma (Cookson & E1seNAck, 1958)
Fig. 28

1958 Membranilarnax leptoderma. — Cookson & Eisenack: p. 50, Pl. 10, fig.
752
1963 Membranilarnacia leptoderma. — EiseNAck: p. 99.

REMARKS. — Membranilarnacia leptoderma occurs abundantly in the Middle
and Upper Maastrichtian of the Hollviken borehole. This species has, up to
now, only been recovered from the Albian of Australia (CooksoNn &
ErseNAck 1958).

Genus Odontochitina DEFLANDRE, 1935
Odontochitina operculata (O. WeTzEL, 1933)
Fig. 29

1933 Ceratium operculatum. — O. WeTzeL: p. 170, PL. 2, fig. 21, 22; text-fig 3.
1935 Odontochitina silicorum. — DEFLANDRE: p. 234, P1. 9, fig. 8-10.

1937 Odontochitina silicorum.— DEFLANDRE: p. 95, Pl. 15, fig. 8—13.

1952 Odontochitina operculata. — FirTioN: p. 160, PL. 9, fig. 9.
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Fig. 28. Membranilarnacia leptoderma (CooxksoN & |
ErseNnAck, 1958). X 700. Slide: 296.

Fig. 29. Odontochitina operculata (O. WETZzEL, 1933).
X 380. Slide: 540.
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1955 Odontochitina operculata. — DerLANDRE & Cookson: p. 291, Pl 3, fig.
5216

1955 Odontochitina operculata. — VALENsI: p. 594, Pl. 4, fig. 7.

1958 Odontochitina operculata. — EiseNack: p. 393, Pl. 27, fig. 7, 8.

1959 Odontochitina operculata. — GocHT: p. 64, Pl. 6, fig. 12.

1961 Odontochitina operculata. — ExseNack: p. 308, Pl. 36, fig. 3.

1961 Odontochitina operculata.— ALBerTI: p. 30, Pl. 6, fig. 6-9.

1962 Odontochitina silicorum.—Pocock: p. 78, Pl. 14, fig. 211, 212.

1963 Cdontochitina operculata. — GOrkA: p. 35, Pl. 4, fig. 1-5.

1963 Odontochitina operculata. — BALTES: p. 584, PL. 5, fig. 1-4.

1964 Odontochitina operculata. — SErraGLI: p. 103, PL. 19, fig. 4, 5.

1966 Odontochitina operculata. — SARJEANT in DAVEY et al.: p. 208, P1. 21,
fig. 2.

1967 Odontochitina operculata. — CLARKE & VERDIER: p. 59, Pl. 13, fig. 1,7.

1970 Odontochitina operculata. — Davey: p. 355, Pl. 4, fig. 8,9; PL. 5, fig. 3.

1971 Odontochitina operculata. — Foucuer: p. 110, Pl. 11, fig. 11, 12.

1971 Odontochitina operculata. — DAVEY & VERDIER: p. 25.

REMARKS. — Odontochitina operculata is a moderately common species con-
fined, in the Hollviken material, to the Lower Maastrichtian. This species is
elsewhere known to have an extensive vertical range and has been documented
from the following strata: Maastrichtian of Germany (ALBERTI 1961); Senonian
of France (DErLANDRE 1946; VarLenst 1955); Turonian of Poland (GOrka
1963) and Italy (SErrAGLI 1964); Coniacian of France (Foucher 1971); Ceno-
manian of France (FirTion 1952) and Italy (SerracrLi 1964); Cenomanian —
Campanian of the Isle of Wight (CLARkE & VERDIER 1967); Albian of Rou-
mania (BALTEs 1963) and of France (Davey & Verpier 1971); Aptian of Ger-
many (E1sENack 1958, 1961); Hauterivian of Germany (GocHT 1959; ALBERTI
1961); Upper Jurassic of Canada (Pocock 1962).

Genus Oligosphaeridium Davey & WiLLiams, 1966
Oligosphaeridium complex (WHITE, 1842) emend. DAaveEy & WiLLiawms, 1966
Fig. 30

1842 Xanthidium tubiferum complex. — WarTE: p. 83, PL. 8, fig. 10.

1848 Xanthidium complexum. — BRonn: p. 1375.

1940 Hystrichosphaeridium elegantulum.— LEJEuNE-CARPENTIER: fig. 11, 12.

1946 Hystrichosphaeridium complex. — DEFLANDRE: p. 1946.

1952 Hystrichosphaeridium complex. — FirTiON: p. 156, PL. 9, fig. 2, 4, 5; text-
fig. 1 A-F.
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Fig. 30. Oligosphaeridium complex (WrrrE, 1842) emend.
Davey & WirrLiams, 1966. X 700. Slide: 293.

Fig. 31. Palaeoperidinium pyrophorum (EHRENBERG,
1838) DEFLANDRE, 1934. X 420. Slide: 525.
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1955 Hystrichosphaeridium complex. — DEFLANDRE & Cookson: p. 270, Pl. 1,
fig. 9, 10.

1955 Hystrichosphaeridium complex.— VALENsI: p. 592, Pl. 4, fig. 3.

1958 Hystrichosphaeridium complex. — EiseNack: p. 400, PL. 26, fig. 3-5.

1959 Hystrichosphaeridium complex. — Gocur: p. 66, Pl. 3, fig. 2, 3; P. 7, fig.
5.6:

1962 Hystrichosphaeridium tubiferum.—Pocock: p. 83, Pl. 15, fig. 230.

1963 Hystrichosphaeridium tubiferum. —Bavtes: PL. 2, fig. 1-3, 5, 6.

1964 Hystrichosphaeridium complex. — Cookson & HuGHEs: p. 46, P1. 9, fig. 6.

21964 Hystrichosphaeridium complex. — Varma & DANGWAL: p. 65, Pl. 2, fig.
< 25

1966 Oligosphaeridium complex. — Davey & WiLLiams in DAVEY et al.: p. 71,
PL 7, fig. 1, 2; PL 10, fig. 3; text-fig. 14.

1967 Hystrichosphaeridium complex. — CLARKE & VERDIER: p. 53, PL. 11, fig.
10:11:

1969 Oligosphaeridium complex.— DavEy: p. 146, Pl. 5, fig. 6, 7.

1971 Oligosphaeridium complex: — DaveEYy & VERDIER: p. 26.

1971 Oligosphaeridium complex. — FoucHer: p. 102, P1. 8, fig. 8—10.

REMARKS. — Oligosphaeridium complex is recorded frequently throughout the
entire Maastrichtian of the Hollviken material. This species has been reported
from many localities and it exhibits an extensive vertical range from the Va-
langinian to the Tertiary (cf. synonym list bibliography).

Genus Palaeoperidinium DEFLANDRE, 1934
Palaeoperidinium pyrophorum (EHRENBERG, 1838) DEFLANDRE, 1934
Fig. 31

1838 Peridinium pyrophorum.— EHRENBERG: p. 110, PL. 1, fig. 2, 4.

1854 Peridinium pyrophorum.—EHrenserG: Pl. 37/7, fig. B. Fig. 1, 2.
1933 Peridinium pyrophorum.—O. WeTZEL: p. 164, Pl. 2, fig. 3, 12, 13.
1934 Palaeoperidinium pyrophorum. — DEFLANDRE: p. 967, fig. 1.

1935 Palaeoperidinium pyrophorum.— DEFLANDRE: p. 227, Pl. 6, fig. 5-7.
1936 Palaeoperidinium pyrophorum.— DEFLANDRE: p. 1735.

1938 Palaeoperidinium pyrophorum.— LejeuNE-CARPENTIER: Fig. 1-8.
1971 Palaeoperidinium pyrophorum.— Wirson: PL. 2, fig. 12.

REMARKS. — Palaeoperidinium pyrophorum occurs in the Lower, Middle and
Upper Maastrichtian of the Hollviken core and is especially abundant in the
upper part of the Middle Maastrichtian. This species has also been reported
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Fig. 32. Pareodinia aphelia Cooxson & Eisenack, 1958.
X 840. Slide: 406.

o

Fig. 33. Pyxidiella scrobiculata (DEFLANDRE & COOKSON,
1955) GerRLACH, 1961, X 700, Slide: 293,

1
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from the Maastrichtian of Denmark (WiLson 1971) and from the Senonian of
Germany and France (cf. synonym list bibliography).

Genus Pareodinia DEFLANDRE, 1947
Pareodinia aphelia Cooxson & E1sENACK, 1958
Fig. 32

1958 Pareodinia aphelia. - Cooxson & Eisenack: p. 60, Pl 12, fig. 3, 4, 9.

REMARKS. — Pareodinia aphelia has, in the Hollviken core, only been found in
one sample at 406.70 m, i.e. from the Middle Maastrichtian. Originally, this
species was described from the Middle Jurassic — Aptian of Australia (Cookson
& Eisenack 1958).

Genus Pyxidiella CooxsoN & EIsENACK, 1958
Pyxidiella scrobiculata (DEFLANDRE & COOKSON, 1955) GERLACH, 1961
Fig. 33

1955 Leiosphaera scrobiculata. — DEFLANDRE & Cookson: p. 291, PL. 3, fig. 3;
text-fig. 57.
1961 Pyxidiella scrobiculata. — GErLACH: p. 210, Pl. 29, fig. 11, 12.

REMARKS. — Pyxidiella scrobiculata is a fairly rare species occurring in the upper
part of the Middle Maastrichtian and lower part of the Upper Maastrichtian of
the core. This species is known from the Eocene, Oligocene and Miocene of
Germany (GerLACH 1961) and from the Paleocene and Senonian of Australia
(DeEFLANDRE & Cookson 1955).

Genus Scriniodinium KLEMENT, 1957 Subgenus Scriniodinium KLEMENT, 1960
¢ Scriniodinium irisae n. sp.
Fig. 34

DIAGNOSIS. — ¢ Scriniodinium sp. with tripartite, granular theca. Central cap-
sule granular, possessing two hemispherical segments. The bases of these two
segments represent the well-defined equatorial cingulum. Archaeopyle precin-
gular.
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Fig. 34. ¢ Scriniodinium irisae n. sp., holotype.
X 520. Slide: 330.

Fig. 35. ¢ Scriniodinium nilsii n. sp., holotype.
X 640. Slide: 330.
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DIMENSIONS. — Length of theca: 120u; breadth of theca: 80u. Diameter of central
capsule: 70u.

REMARKS. — This species is characterized by having a coarsely granular orna-
mentation of the theca and central capsule wall. This species is provisionally
attributed to the genus Scriniodinium (cf. Eisenack’s remarks on the genus
Scriniodinium in EiseNack & KLEMENT 1964, p. 745 and on the genus Tri-
blastula in E1sEnack & KjeLLSTROM 1971 b, p. 1071).

HoLOTYPE. — SGU slide no. 330. Fig. 34.

TYPE LOCALITY AND TYPE STRATUM. — Hollviken Borehole No. 1, Scania, Swe-
den; Upper Cretaceous, Middle Maastrichtian, 330.00 m.

OCCURRENCE. — This species occurs frequently in the upper part of the Middle

Maastrichtian and in the lower part of the Upper Maastrichtian of the Holl-
viken borehole.

¢ Scriniodinium nilsii n. sp.
Fig. 35
DIAGNOSIS. — 2 Scriniodinium sp. with ovoid, granular theca and spherical,
psilate central capsule. No tabulation and no cingulum recorded. No archaeo-
pyle formation recorded.
DIMENSIONS. — Diameter of theca: 85u; diameter of central capsule: 70u.

HOLOTYPE. — SGU slide no. 330. Fig. 35.

TYPE LOCALITY AND TYPE STRATUM. — Hollviken Borehole No. 1, Scania, Swe-
den; Upper Cretaceous, Middle Maastrichtian, 330.00 m.

OCCURRENCE. — This species is found in the upper part of the Middle Maas-

trichtian and the lower part of the Upper Maastrichtian of the Hollviken core.

Genus Spiniferites MANTELL, 1850
Spiniferites pterotus (CooksoN & EISENACK, 1958)
Fig. 36

1958 Cymatiosphaera pterota.— CooksoN & Eisenack: p. 50, PL. 11, fig. 7.
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Fig. 36. Spiniferites pterotus (Cookson & EiseNack, 1958). |
X 840. Slide: 296.
|

=

Fig. 37. Spiniferites ramosus var. granosus Davey &
WiLLiams, 1966. X 700. Slide: 296.
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1966 Hystrichosphaera crassimurata. — Davey & WirLiams in DavVey et al.:
p- 39 Pl fig. 11

1967 Hystrichosphaera cingulata var. polygonalis. — CLARKE & VERDIER: p.
47,PL. 8, fig. 7-8; text-fig. 20.

REMARKS. — Spiniferites pterotus is a very common species throughout the entire
Maastrichtian of the Hollviken core. This species has also been reported from
the lower Maastrichtian, Campanian, Turonian, Cenomanian and Albian of
Australia (Cookson & Eisenack 1958) and from the Cenomanian of England
(Davey & WiLLiams in DAVEY et al. 1966; CLARKE & VERDIER 1967).

Spiniferites ramosus var. granosus DAVEY & WiLL1IAMS, 1966
Fig. 37

1966 Hystrichosphaera ramosa var. granosa. — DAvEY & WiLLiams in DAVEY
etal.: p. 35, Pl 4, fig. 9.

REMARKS. — Spiniferites ramosus var. granosus occurs abundantly in the upper
part of the Middle Maastrichtian and the lower part of the Upper Maastrich-
tian of the core. Previously it was described from the Eocene of England
(Davey & WiLLiams in DAVEY et al. 1966).

Spiniferites ramosus (EHRENBERG, 1838) var. ramosus Davey & WiLLiaMs, 1966
Fig. 38

1838 Xanthidium ramosum. — EHRENBERG: PL. 1, fig. 1,2, 5.

1838 Xanthidium furcatum. — Enrenserc: Pl 1, fig. 12, 14.

1854 Xanthidium ramosum. — Enrenserc: Pl. 7, fig. 9, 10.

1854 Xanthidium furcatum. — EHRENBERG: PL. 7, fig. 7.

1933 Hystrichosphaera furcata.— O. WeTZEL: p. 34, Pl. 2, fig. 35.

1933 Hystrichosphaera ramosa.— O. WeTzEL: p. 34, PL. 5, fig. 1,9.

1935 Hystrichosphaera furcata. — DEFLANDRE: p. 232, P1. 5, fig. 9; PL. 8, fig. 3.

1936 Hystrichosphaera furcata. — DEFLANDRE: p. 62, fig. 108.

1937 Hystrichosphaera furcata. — DEFLANDRE: p. 61, PL. 11, fig. 5, 7.

1937 Hystrichosphaera ramosa. ~ DEFLANDRE: p. 64, PL. 11, fig. 1,3, 4.

1937 Hystrichosphaera ramosa. — LEJEUNE: p. 239, PL 1, fig. 2-4; PL 2, fig.
5-10.

1941 Hystrichosphaera furcata. — Conrap: p. 3,PL. 1, fig. H, L.
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Fig. 38. Spiniferites ramosus var. ramosus Davey &
WiLriams, 1966. X 1500. Slide: SEM 296.
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1955 Hystrichosphaera furcata. — DErLANDRE & COOKsON: p. 263, PL. 8, fig. 9.

1955 Hystrichosphaera ramosa.— DEFLANDRE: p. 263, PL. 6, fig. 1.

1964 Hystrichosphaera furcata.— CooxksonN & HuGHEs: p. 45, PL. 9, fig. 1, 2.

1964 Hystrichosphaera furcata. — RossioNov: p. 85, PL. 1, fig. 11; PL 3, fig. 9.

1966 Hystrichosphaera ramosa var. ramosa. — DAVEY & WiLLiAMS in DAVEY
etal.: p. 33, Pl 1, fig. 1, 6; PL. 3, fig. 1; text-fig. 8.

1967 Hystrichosphaera furcata. — WaLv: p. 99, Pl. 14, fig. 1, 2; text-fig. 2 D-F.

1969 Hystrichosphaera ramosa var. ramosa. — Davey: p. 172, P1. 10, fig. 1, 2, 5.

1971 Spiniferites ramosus var. ramosus. — DAVEY & VERDIER: p. 33, Pl 4, fig.
1,3; PL.7, fig. S.

1971 Hystrichosphaera ramosa var. ramosa.— FoucHeRr: p. 89, Pl. 2, fig. 6, 7.

REMARKS. — Spiniferites ramosus var. ramosus is an extremely abundant spe-
cies occurring throughout the entire Maastrichtian of the Hollviken borehole.
This species has an extensive vertical range from the Oxfordian to the
Pleistocene (cf. synonym list bibliography).

Spiniferites wetzeli (DEFLANDRE, 1937)
Fig. 39

1933 Hystrichosphaera cf. furcata. — O. WeTzeL: PL §, fig. 13.
1935 Hystrichosphaera wetzeli. — DErLANDRE: p. 232, PL 8, fig. 5.
1936 Hystrichosphaera wetzeli. — DEFLANDRE: p. 63, fig. 109.
1937 Hystrichosphaera wetzeli. — DEFLANDRE: p. 65, PL. 8, fig. 6, 8.
1955 Hystrichosphaera wetzeli. — DEFLANDRE & COOKSON: p. 267.

REMARKS. — Spiniferites wetzeli is a fairly abundant species in the core, strati-
graphically confined here to the Lower Maastrichtian. This species was pre-
viously recorded from the Senonian of Baltic flint erratics (O. WeTzEL 1933),
France (DErFLANDRE 1935, 1936, 1937) and from the Albian of Australia (DE-
FLANDRE & COOKSON 1955).

Genus Spongodinium DEFLANDRE, 1936
Spongodinium delitiense (EHRENBERG, 1838) DEFLANDRE, 1936
Fig. 40 a,b

1838 Peridinium delitiense. — EHRENBERG:p. 110, PL. 1, fig. 1, 6.
1854 Peridinium delitiense. — EHRENBERG: Pl. 37, no. 7, fig. 1, 2.
1933 Peridinium delitiense. — O. WeTzEL: p. 160, Pl. 2, fig. 2, 3.
1936 Spongodinium delitiense. — DEFLANDRE: p. 170, Pl. 4, fig. 1-3.
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Fig. 39. Spiniferites wetzeli (DErLANDRE, 1937).
X 880. Slide: 540.

Fig. 40 a. Spongodinium delitiense (EHRENBERG, 1838)
DEFLANDRE, 1936. X 460. Slide: 540.
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1952 Spongodinium delitiense. — O. WeTzEL: p. 409, PL A, fig. 14.
1968 Spongodinium delitiense. - MORGENROTH: p. 537, PL. 42, fig. 2, 3.
1971 Spongodinium delitiense. — WiLson: PL. 2, fig. 7, 9.

REMARKS. — Spongodinium delitiense occurs in the Hollviken material only in
the Lower Maastrichtian. Previous records of this species are from the Danian
of Denmark (DErLANDRE 1936; O. WeTZEL 1933; MORGENROTH 1968; WiLsON
1971), and Senonian flint erratics of the Baltic area (W. WeTzEL 1952) and of
Germany (EHRENBERG 1838, 1854).

Genus Tanyosphaeridium Davey & WiLLIAMS, 1966
Tanyosphaeridium regulare Davey & WiLLiaMs, 1966
Fig. 41

1966 Tanyosphaeridium regulare. — DAVEY & WiLLIAMS in DAVEY et al.: p. 99,
Pl3. g4

REMARKS. — Tanyosphaeridium regulare is, in the Hollviken core, locally res-
tricted to the Lower Maastrichtian where it occurs abundantly in two samples
at 540.00 m and 525.00 m. This species was originally described from the
Lower Eocene of England (Davey & WirLiams in DAVEY et al. 1966).

Genus Triblastula O. WeTZzEL, 1933
Triblastula utinensis O. WeTZEL, 1933
Fig.42a,b

1932 Triblastula utinensis.— O. WeTzEL: p. 136, Pl. 2, fig. 11 (nom. nud.).
1933 Triblastula utinensis. — O. WeTzeL: p. 54, PL. 6, fig. 5, 6.

1961 Triblastula utinensis. — O. WeTzEL: p. 339, PL. 2, fig. 1; ?PL. 2, fig. 5.
1961 Triblastula cf. utinensis. — EvirT: p. 395, PL. 6, fig. 6-8; Pl. 7, fig. 4-6.
1971 Triblastula utinensis. — WiLson: PI. 1, fig. 9.

REMARKS. — Triblastula utinensis is encountered in the Middle and Upper
Maastrichtian of the Hollviken borehole. This species is also known to occur
in the Maastrichtian of the United States (EviTT 1961) and Denmark (WiLsoN
1971). Apart from these Maastrichtian records it has so far only been reported
from the Senonian of Germany.
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Fig. 40 b. Spongodinium delitiense (EHRENBERG, 1838)
DEFLANDRE, 1936. X 460. Slide: 540.

Yig. 41. Tanyosphaeridium regulare Davey & WiLLIAMS,
1966. X 1100. Slide: 525.
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Fig. 42 a. Triblastula utinensis O. WeTzEL, 1933.
X 570. Slide: 297.

Fig. 42 b. Triblastula utinensis O. WeTzEL, 1933.
X 570. Slide: 297.
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Fig. 43. Occurrence of microplankton from the Maastrichtian

of the Hollviken Borehole No. 1 in Scania, Sweden.
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CONCLUSIONS

In total fourty-one species are encountered in the Maastrichtian of the Holl-
viken core (Fig. 43). Fifteen of these have been recorded elsewhere from the
Maastrichtian. Of the remaining twenty-six species, reported here for the
first time from the Maastrichtian, sixteen were previously considered to be
stratigraphically confined to older or younger strata (Fig. 44). Consequently,
a revised version of the total stratigraphic range is given, based upon the
present material and on the records quoted in the synonym lists (Fig. 45).

In the Hollviken material the following species were recovered only from
the Lower Maastrichtian, viz.: Odontochitina operculata, Spiniferites wetzeli,
Spongodinium delitiense and Tanyosphaeridium regulare. With the exception
of Tanyosphaeridium regulare, which has been described from the Eocene of
England, the Lower Maastrichtian is the youngest stratigraphic level hitherto
known for these species.

The following species are here locally confined to the Middle Maastrichtian:
Crassosphaera concinna, Hexagonifera chlamydata and Pareodinia aphelia.
At present the Middle Maastrichtian is the youngest stratigraphic level for the
latter two; Crassosphaera concinna has been found elsewhere in younger and
older strata.

MICROPLANKTON PREVIOUS RECORDS
Achomosphaera sagena Cenomanian— Campanian
Canninginopsis denticulata Aptian —Cenomanian
Deflandrea bakeri Paleocene —Oligocene
Deflandrea belfastensis Senonian
Deflandrea cincta Barremian —Aptian
Deflandrea rectangularis Turonian—Senonian
Deflandrea tripartita Turonian—Senonian
Hexagonifera glabra Senonian
Hystrichodinium pulchrum Hauterivian—Senonian
Hystrichosphaeridium recurvatum Senonian
Lejeunia hyalina ? Paleocene —Oligocene
Membranilarnacia leptoderma Albian
Pareodinia aphelia Jurassic —Aptian
Spiniferites ramosus var. granosus Eocene
Spiniferites wetzeli Albian —Senonian
Tanyosphaeridium regulare Eocene

Fig. 44. Previous stratigraphic range of microplankton reported herein.
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Fig. 46. Number of species of different types of dinoflagellate
cysts from the Maastrichtian of the Héllviken core.

No species were encountered in the Upper Maastrichtian which could be
locally restricted to this part of the stage, probably due to the lack of sufficient
material.

As regards the different types of dinoflagellate cysts, i.e. all microplankton
except Crassosphaera concinna (= ? Tasmanaceae), the cavate dinoflagellates
are overwhelmingly predominant. Thus, they account for 40 % of the total
assemblage (Fig. 46). The proximate cysts account for 20 %/ of the assemblage,

16 o

2]

124

U —

w

o

gl

w

o —

55 -

o

z .

g = » i

: I=IINZEN  SE=Iill

LOWER MIDDLE UPPER
MAASTRICHTIAN MAASTRICHT IAN MAASTRICHT IAN

% Membranate V/A Chorate Marginate
[D]I] Trabeculate Proximate
N\ Proximo —chorate D Cavate

Fig. 47. Number of species of different types of dinoflagellate
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Fig. 48. Stratigraphic distribution of different archaeopyle
types from the Maastrichtian of the Hollviken core.

the chorate dinoflagellates for 17.5 %/, the proximo-chorate for 15 °o and the
trabeculate, marginate and membranate for 2.5 % each. The predominance
of the cavate cysts is especially prominent in the Middle Maastrichtian (Fig. 47).

With respect to the stratigraphic distribution of different types of archaeo-
pyles, the precingular type is dominant in the Lower and Upper Maastrichtian
while the intercalary archaeopyle type is dominant in the Middle Maastrichtian
(Fig. 48).

As a concluding remark to the above mentioned differentiation as regards
the different types of cysts in the Lower, Middle and Upper Maastrichtian, the
following statement made by Davey (1970) is worth attention: ™. . . dinoflagel-
lates inhabiting warm water produce cysts with relatively large surface area so
as to retard the rate of sinking, for once the encysted organism enters the
aphotic zone (approximately at 300 ft. depth) it has little chance of survival.
Thus in warm sea water the cysts are predominantly chorate and as the tem-
perature of the water decreases the proportion of the proximate and cavate
cysts increases” (Davey 1970).

If this inference is correct, the predominance of the cavate cysts (in terms of
number of species as well as number of specimens) in the Middle Maastrichtian
of the present material might indicate a change in the palaeoenvironmental
conditions, viz. a cooler sea water during the Middle Maastrichtian of the
Hollviken area.
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