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MARINE ORGANIC-WALLED MICROFOSSILS AT THE CRETACEOUS TERTIARY 
BOUNDARY IN THE BARRANCO DEL GREDERO (S.E. SPAIN)' 

JAN DE CONINCK2 & JAN SMIT3 

ABSTRACT 

De Coninck, J. & J . Smit 1982 Marine organic-walled microfossils at the Cretaceous-Tertiary 
boundary in the Barranco del Gredero (S.E. Spain)- Geol. Mijnbouw 61: 173-178. 

Assemblages of marine organic-walled microfossils have been studied in four samples (SM 75 -502, 
-504, -505, and -506) that represent the Maastrichtian-Danian boundary layers in the Barranco del 
Gredero (S.E. Spain). No sharp changes can be seen in their composition and the marine organic­
walled microfossils give no indication here at which level the Cretaceous-Paleocene boundary has to 
be placed. 

INTRODUCTION 

In the Barranco de! Gredero near Cavaca in S.E. Spain there is 
a complete section in a pelagic facies across the Cretaceous­
Tertiary boundary. The extinction of Cretaceous planktonic 
foraminifera and the renewal of the planktonic foraminiferal 
faunas by Globigerinids has been described by SMIT (1977, 
1979). In this report the marine organic-walled microfossils in 
selected samples from this section are examined in order to see 
if a similar extinction event occurs here. 

MATERIAL STUDIED (Plates 1 and 2) 

Four samples were studied: sample Sm 75-502, which repre­
sents the top of the Abathomphalus mayaroensis Zone, and 
samples 75-504, -505 and -506, which were taken in the 
boundary marl, representing the period when the main mass 
of Cretaceous planktonic foraminifera were already extinct, 
but the new Globigerina eugubina assemblage had not yet 
developed. Other samples from Upper Maastrictian and lo­
wermost Paleocene yielded only very poorly preserved mar­
ine organic-walled microfossil assemblages. 

These assemblages contain 56 species of Dinophyceae, 2 
species of Prasinophyceae and 2 species of Incertae Sedis. No 
Acritarchae have been found . The distribution of the species is 
given in Table I. 
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CHARACTERISTICS OF THE ASSEMBLAGES 

The inspection of Table I shows that the samples Sm 75-502 
and -504 are not as rich as Sm 75-505 and -506. All four 
samples yield some stratigraphically significant dinoflagellate 
cysts or some species related to significant cysts (Table 11). One 
species, Adnatosphaeridium appenninicum, is so far only re­
corded in Upper Cretaceous sediments. Our A. aff. appenni­
nicum is very similar to the species described by CORRADIN I 

(1972, p. 163) and has been found in the two upper samples in 
the Barranco de! Gredero section: Sm 75-505 and -506. Two 
species which until now seemed restricted to the Paleocene 
have also been found in Sm 75-506: Danea mutabilis (one 
specimen) and some specimens closely related to Renidinium 
vitilare. From the (known) biostratigraphic zonation on 
planktonic foraminifera (SMIT 1977, figure 4) it appears that 
sample Sm 75-506 is situated in the ' intermediate' zone bet­
ween the A. mayaroensis zone and the G. eugubina zone. The 
assemblage of marine organic walled microfossils in this sam­
ple, in which A. aff. appenninicum may represent an 'Upper 
Cretaceous' species and D. mutabilis and R. vitilare? two 
'Paleocene ' species, shows intermediate characteristics bet­
ween Upper Cretaceous and Lower Paleocene assemblages. 

The assemblages in samples Sm 75-502, -504 and -505 are 
also neither of typical Upper Cretaceous nor of typical Paleo­
cene composition . Indeed, significant species (Table II) en-

. countered in these samples have been found in Upper Creta­
ceous as well as in the Paleocene, except perhaps for Cribope­
ridinium aff. pyra, whose biostratigraphic value has not 
yet been fully evaluated. DRUGG (1967, p. 15) described this 
species from the Maastrichtian-Danian transition beds and 
Danian deposits of California. 



174 

2a 2b 

3a 
4t 

5 6 

8 9a ·9b 



TABLE I 
BARRANCO DEL GREDERO 

Samples SM 75 
Number of species 

Dinophyceae 

Achomosphaera regiensis CORRADINI 1972 
A. spp. indet 
Adnatosphaeridium aff. apenninicum CORRADINI 1972 
Alisocysta circumtabulata (DRUGG 1967) 
Apteodinium ? sp. EISENACK 1958 
Areoligera? cassicula? DRUGG 1970 
A. coronata (WETZEL 1933) 
A. senonensis LEJEUNE -CARPENTIER 1938 
A. tenuicapilata (WETZEL 1933) 
Cordosphaeridium fibrospinosum DAVEY & WILLIAMS 1966 

. C. inodes (KLUMPP 1953) 
'C.' microtriaina (KLUMPP 1953) 
cf. 'C.' microtriaina subsp. centrocarum (DEFLANDRE & COOKSON 1955) 
'C.' sp. cf. C. major in CORRADINI 1972 
Criboperidinium exilicristatum ? (DA VEY 1969) 
C. aff. pyra (DRUGG 1967) 
C. sp. indet. 
Cyclapophysis lemniscata (CORRADINI 1972) 
Danea rnutabilis MORGENROTH 1968 
Deflandrea alberti CORRADINI 1972 
D . diebelii ALBERTI 1959 
D. aff. speciosa ALBERTI 1959 
D. warrenii SCHUMACKER-LAMBRY 1978 
D . sp. A in BENSON 1976 
Diphyes colligerum (DEFLANDRE & COO KSON 1955) 
Exosphaeridium scitulum SINGH 1971 
Fibrocysta bipolaris (COOKSON & EISENACK 1965) 
F. klurnppiae ? (CORRADINI 1972) 
Florentinia sp. DA VEY & VERDIER 1973 
Glaphyrocysta divaricata (WILLIAMS & DOWNIE 1966) 
G. sp. cf. Cyclonephelium castelcasiense CORRADINI 1972 
Hystrichodinium aff. furcatum ALBERTI 1961 
Hystrichosphaeridium tubiferum (EHRENBERG 1838) 
H. tubiferum brevispinum DA VEY & WILLIAMS 1966 
H. tubiferum bulbosa (EHRENBERG 1838) 
H . tubiferum mantellii DA VEY & WILLIAMS 1966 
H. aff. tubiferum (EHRENBERG 1838) 
H. sp. cf. Oligosphaeridium anthophorum (COOKSO N & EISENACK 1958) 
Hystrichostrogylon sp. A. 
Impagidinium cf. paradoxum (WALL 1967) 
I. ? sp. 1 
I. ? sp. 2 
Odontochitinopsis? sp. A in DE CONU~CK 1976 
Palaeocystodinium australinurn (COOKSON 1965) 
Palynodinium grallator GOCHT 1970 
Pareodinia ? sp. DEFLANDRE 1947 
Phelodiniurn pentagonalis ? (CORRADINI 1972) 
P. tricuspis (WETZEL 1933) 

Plate 1 (facing page) 
l a-b: Adnatosphaeridium aff. apenninicum CORRADINI 1972 (X 500). SM 75-505 
2a-b: Alisocysta circumtabulata (DRUGG 1967) (X 500). SM 75-505 
3a-b: Criboperidinium aff. pyra (DRUGG 1967) (X 500). SM 75-505 
4a-b: Cyclapophysis lemniscata (CORRADINI 1972) (X 500). SM 75-506 

5: Cyclapophysis lernniscata (CORRADINI 1972) (X 500). SM 75-506 
6: Danea mutabilis MORGENROTH 1968 (X 500). SM 75-506 
7: Deflandrea warrenii SCHUMACKER-LAMBRY 1978 (X 500). SM 75-505 
8: Fibrocysta klumppiae ? (CORRADINI 1972) (X 500). SM 75-505 
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9a-b: Glaphyrocysta sp. cf. Cyclonephelium castelcasiense CORRADINI 1972 (X 500). SM 75-506 
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Plate 2 
10: Glaphyrocysta sp. cf. Cyclonephelium castelcasiense CORRADINI 1972 (X 500). SM 75-506 

lla-d: Glaphyrocysta sp. cf. Cyclonephelium castelcasiense CORRADINI 1972 (X 500). SM 75-506 
12a-b: Hystrichostrogylon sp. A. (X 500). SM 75-505 

13: Palaeocystodinium australinum (COOKSON 1965) (X 500). SM 75-505 
14: Palaeocystodinium australinum (COOKSON 1965) (X 500). SM 75-506 

15a-b: Palynodinium grallator GOCHT 1970 (X 500). SM 75-506 
16a-b: Renidinium vitilare ? (COOKSON 1965) (X 500). SM 75-506 
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TABLE I (continued) 
BARRANCO DEL GREDERO 

Samples SM 75 -502 -504 -505 -506 
Number of species 17 17 27 44 

Dinophyceae 

Renidinium vitilare? (COOKSON 1965) 
Senoniasphaera incirnata (DRUGG 1970) 
Silicisphaera ferox (DEFLANDRE 1937) 
Spiniferites ? cingulatus (WETZEL 1933) 
S. spp. indet 
Tanyosphaeridium xanthiopyxides (WETZEL 1933) 
? Thalassiphora delicata WILLIAMS & DOWNIE 1966 
Trithyrodinium sp. DRUGG 1967 

Prasinophyceae 

Cymatiosphaera aff. asarota DA VEY 1970 
Tasmanites ? sp. NEWTON 1875 

Incertae Sedis 

Epicephalopyxis indentata DEFLANDRE & COOKSON 1955 
Genus and species indet. 

TABLE 11 

Significant species and their stratigraphic distribution 
around the Cretaceous I Paleocene boundary. 

Aclnatosphaeridium aff. apenninicum 
Alisocysta circumtabulata 
Cribopericlinium aff. pyra 
Cyclapophysis lemniscata 
Danea mutabilis 
Deflandrei diebelii 
Deflandrea warrenii 
Deflandrea sp. A 
Fibrocysta klumppiae 
Glaphyrocysta sp. cf. Cyclonephelium castelcasiense 
Hystrichostrogylon sp. A 
Palaeocystodinium australinum 
Palynodinium grallator 
Renidinium vitilare ? 
Senoniasphaera inornata 

CONCLUSION 

Samples SM 75-504, -505 and -506 are from the boundary 
marl. Their assemblages become richer from level -504 to 
-506 but are markedly different from that in sample SM 
75-502. Although rather poor assemblages of marine organic 
walled microfossils in the uppermost Maastrichtian and lower­
most Paleocene marls prevent any firm conclusion, it may 
tentatively be concluded that the marine organic walled mi­
crofossils do not show a terminal Cretaceous mass-extinction 
compatible with the one observed in planktonic foraminifera. 
Studies by MC LEAN (1980) and HANSEN (1979) also showed 
that dinoflagellate cyst assemblages do not change markedly 
across the Cretaceous-Tertiary boundary. 

x 
x 
x x 

x -x 
x x x x 

x x 
x 

x 

x 
x 

x 
x 

c 
.::! 
E c 

c "' "' ·5 c ·a ·;:; "' 0) 

0 V> ·a "O 

"' c "' "' 
c 

0) ::E Q "' VJ .....l 

x x Fig. la-b. 
x x x Fig. 2a-b. 
? x Fig. 3a-b. 
x x Figs. 4a-b, 5. 

x Fig. 6. 
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x Fig. 16a-b. 

x x ? no fig. 

Investigations by SMIT & HERTOGEN (1980), ALVAREZ ET AL. 

(1980), EMILIANI (1980) and GANAPATHY (1980) on the Creta­
ceous-Tertiary boundary event present some data which lead 
these authors to the assumption that there might have been an 
impact on Earth of a large meteorite . This may have di mini ·h­
ed the intensity of sunlight for a couple of years (ALVAREZ ET 

AL. 1980), or may have caused a sudden 'heat flash ' ( EMILI ANI 

1980), HSU (1980) favours a comet impact and assumes tha1 
comet ice will include chemicals toxic to phytoplankton. But 
whatever the cause of the extinction of planktonic fora minif • 
ra, it apparently did not affect the dinoflagellates. 
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