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Cookson, 1965; Jardine et al., 1972; Jiabo, 1978; Martin,
1984; Zhang Lujin, 1984; De Coninck, 1986; He Cheng-
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<H. corrugata De Coninck, H. extrema Cookson
et Eisenack, H. obliqua Cookson et Eisenack, H. spinosa
Cookson et Eisenack, H. wicanderi Martin, H. sichuanen-
sis Zhang Lujin).
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&	���� DINOFLAGELLATA (BUTSCHLI) Fensome et al.
8�	�� DYNOPHYCEAE Pascher

�����	�� PERIDINIPHYCEAE Fensome et al.
������� GONYAULACALES Taylor

���������� RHAETOGONYAULACINEAE Norris
&�� Horologinella Cookson et Eisenack 1962

Horologinella anabarensis Pestchevitskaya sp. n.
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Diagnosis . Cyst small proximate, suturocavate,
gonyaulacacean, roughly hour-glass-shaped; epicyst
considerably smaller than hypocyst; paratabulation of
precingular and postcingular series indicated by parasutural
ridges of low bifurcate processes; small plates of apical,
antapical and sulcal areas evidenced by faint parasutural
features of low relief; Kofoid formula of paratabulation:
13′?, 7″, 7c, 5s, 6″′ , 1–2p?, 3″″ ; archeopile apical, type tA.
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SUMMARY

During palynological study of Lower Valanginian deposits from the eastern coast of Anabar Bay a rich micro-
phytoplankton association has been found in calcareous layers at the base of the beds with Aldorfia sp. A. Dinoflagellate
cysts with a specific shape and structure have been recognized. Morphologic analysis of these palynomorphs allowed to
assign them to genus Horologinella.

H. anabarensis Pestchevitskaya sp. n. is distinguished by a specific paratabulation scheme as well as by the
original hour-glass shape of its cysts which have a large and wide hypocyst and smaller epicyst. The paratabulation of
H. anabarensis is distinct and indicated by parasutural ridges consisting of rather densely situated bifurcate processes
covered by ectophragm. The paratabulation of the climactal area is problematic because of the small size of the para-
plates and because the apical position of the cyst has been rarely observed and is difficult to examine. Some paraplates
are clearly visible on the ventral and dorsal sides of the cyst, however the position and shape of some dorsal climactal
paraplates remains questionable. In the reconstruction scheme these paraplates are not shaded and are delimited by
dashed lines. A large number of paraplates as well as their complicated arrangement make the interpretation of the
climactal paratabulation somewhat problematic. On the one side they may be considered as composing an apical series.
However the paraplates contacting the precingular area possibly form an anterior intercalary series. It should be stressed,
that the reconstruction of a complete paratabulation scheme of an apical area requires further investigation.

It is noteworthy that the shape and position of the first apical homologue, dorsal postcingular paraplates and
posterior paraplate are similar in H. anabarensis and H. lineata Cookson et Eisenack suggesting a similar paratabula-
tion scheme for these species. The morphology of non-tabulated microphytofossils assigned to the genus Horologinella
is remarkably different; they lack characteristic features which would demonstrate their dinoflagellate cysts affinities
and thus their systematic position is problematic.

The shape of the first apical homologue as well as the paratabulation features of precingular, postcingular and
sulcal series suggest a relation between Horologinella tabulated forms and gonyaulacalean dinoflagellate cysts as un-
derstood in R.A. Fensome et al. [1993]. The structure of apical and antapical areas demonstrates their close affinities to
raetogonyaulacineans.

Tabulated Horoginella forms have been rarely observed in palynological assemblages. Thus, information on
stratigraphic and palaeoenvironmental distribution of these dinoflagellate cysts is rather limited. Results of palaeonto-
logical and geochemical studies allow the reconstruction of a shallow marine Valanginian palaeobasin with normal
salinity and average temperatures of 15–18 °C for the Anabar Region. Microphytoplankton association containing
H. anabarensis is characterized by high abundance and diversity of marine palynomorphs. It shows that these palaeoen-
vironments were favourable for microphytoplankton development.
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}��. 1–11. Horologinella anabarensis Pestchevitskaya sp. n.
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EXPLANATIONS OF PLATES

Illustrated specimens are housed in the Central Siberian Geological Museum (CSGM), United Institute of Geology, Geophysics
and Mineralogy, Siberian Branch of the RAS, Novosibirsk.

Plate I

Figs. 1–11. Horologinella anabarensis Pestchevitskaya sp. n.
Eastern coast of Anabar Bay, outcrop 1A, bed 12, sample 18, calcareous layer, Paksa Formation, Euryptychites astieriptychus
ammonite Zone; Lower Valanginian.
1a – ventral position, SEM, JSM-35, ×1500;
1b – morphologic scheme of specimen represented in Fig. 1a;
2a – ventral position, sulcus, SEM, JSM-35, ×2000;
2b – morphologic scheme of specimen represented in Fig. 2a;
3a – slide 18.1, specimen N 27 CSGM, ventral position, apex, Biolam P-17, ×1100;
3b – morphologic scheme of specimen, represented in Fig. 3a;
4a – dorsal position, SEM, JSM-35, ×1500;
4b – morphologic scheme of specimen represented in Fig. 4a;
5 – slide 18.1, specimen N 28 CSGM, dorsal position, Biolam P-17, ×1200;
6a – ventral position, SEM, JSM-35, ×1500;
6b – morphologic scheme of specimen represented in Fig. 6a;
7 – slide 18.4, specimen N 24 CSGM, side position, Biolam, P-17, ×1100;
8, 9 – ventral position, SEM, JSM-35, ×1300;
10a – slide 18.4, specimen N 2.1 CSGM, dorsal position, Biolam P-17, ×1200;
10b – morphologic scheme of specimen represented in Fig. 10a;
11a – dorsal position, SEM, JSM-35, ×1600;
11b – morphologic scheme of specimen represented in Fig. 11a;
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}��. 1–7. Horologinella anabarensis Pestchevitskaya sp. n.
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}��. 8. Horologinella? wicanderi Martin. K������, ×1000; m��*���, �	���#� �� 7��	��; ��J��#  	���, ��	�������
	� ���	
Ptychomaletoechia gonthieri [Martin, 1984, p. 22–23, pl. 4, fig. 4].

}��. 9. Horologinella scabrosa He Chengquan. K������+
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.De Coninck, 1986, p. 13, pl. 3, fig. 14].
}��. 12. Horologinella tenuissima He Chengquan. K������+
×���l
8��	#+
�	�	���#
�	#��
2	��������
�	���#�	l
��J���
�����
 ���	$

)��
8��!�J��+
�	���)��
.He Chengquan, 1991, p. 52, pl. 5, fig. 10].
}��. 13. Horologinella apiculata Cookson et Eisenack. K������+
×���l
�	�	��	�
(
���	���+
�	#��
�����l
	��5	�*�
.Cookson, Eisenack,

1962, p. 272, pl. 37, fig. 4].
}��. 14. Horologinella incurvata Cookson et Eisenack. K������+
×;��l
�	�	��	�
(
���	���+
�	#��
�����l
	��5	�*�
.�[@D', fig. 5].
}��. 15. Horologinella obliqua Cookson et Eisenack. K������+
×0��l
�	�
J�
.�[@D', fig. 9].
}��. 16. Horologinella ? extrema Cookson et Eisenack. K������+
×���l
�	�
J�
.�[@D', fig. 10].
}��. 17. Horologinella lineata Cookson et Eisenack. �	�	��	�
(
���	���+
�	#��
�����l
	��5	�*�
.�[@D', fig. 1]:

	
5
�������+
×����+

����	�*���
����J����; �
5
×����+
����	�*���
����J����'
}��. 18. Horologinella disparilis He Chengquan. K������, ×600; 8��	#, �	��
 m�#�!; ��!��	 ��������, �����)��–��J��# ���)�� [He

Chengquan, 1984, p. 162–163, pl. 8, fig. 22].
}��' 19. Horologinella sp.,  ×���l
�	�	��	�
(
���	���+
�	#��
�����l
	��5	�*�
.Cookson, Eisenack, 1962, p. 273, pl. 37, fig. 15].
}��'
3�'
Horologinella micirugis He Chengquan.  K������+
×���l
8��	#+
�	��

m�#�!l
��!��	
��������+
�����)��5��J��#
���)��
.He

Chengquan,
�/�0+
�'4���+
pl. 10, fig. 14].

Plate II

Figs. 1–7. Horologinella anabarensis Pestchevitskaya sp. n.
Eastern coast of Anabar Bay, outcrop 1A, bed 12, sample 18, calcareous layer, Paksa Formation, Euryptychites astieriptychus ammonite
Zone; Lower Valanginian.
1a – antapical position, SEM, JSM-35, ×1600; 1b – morphologic scheme of specimen represented in Fig. 1; 2a – slide 18.1, specimen
N 26 CSGM, holotype, ventral position, apex, Biolam P-17, ×1300; 2b – morphologic scheme of specimen represented in Fig. 2a; 3a –
ventral position, SEM, JSM-35, ×1300; 3b – morphologic scheme of specimen represented in Fig. 3a; 4a – ventral position, SEM, JSM-
35, ×1300; 4b – morphologic sheme of specimen represented in Fig. 4a; 5a – slide 18.4, specimen N 2.2 CSGM, ventral position, Biolam
P-17, ×850; 5b – morphologic scheme of specimen represented in Fig. 5a; 6a – ventral position, SEM, JSM-35, ×1300; 6b – morphologic
scheme of specimen represented in Fig. 6a; 7a – dorsal position, SEM, JSM-35, ×1200; 7b – morphologic scheme of specimen represented
in Fig. 7a.

Fig. 8. Horologinella? wicanderi Martin. Holotype, ×1000; Belgium, Bassin De Dinant; Lower Famennian, Ptychomaletoechia gonthieri
brachiopod Zone [Martin, 1984, p. 22–23, Pl. 4, Fig. 4].

Fig. 9. Horologinella scabrosa He Chengquan. Holotype, ×600, China, Beibu Bay; Yongning Group, Oligocene–Lower Miocene [He Chengquan,
1984, p. 162, Pl. 8, Fig. 20].

Fig. 10. Horologinella sp.,  ×700; China, northern Jiangsu, QIN-30 well; Taizhou Formation, Upper Cretaceous, possibly Campanian [Zheng
Ya-hui, He Chengquan, 1984, p. 91, Pl. 7, Fig. 26].

Fig. 11. Horologinella? corrugata De Coninck, ×500; Southern Netherlands; Asse Sands, Upper Eocene [De Coninck, 1986, p. 13, Pl. 3,
Fig. 14].

Fig. 12. Horologinella tenuissima He Chengquan. Holotype, ×600; China, western Tarim Basin; Lower Member of Qimugen Formation, Paleocene
[He Chengquan, 1991, p. 52, Pl. 5, Fig. 10].

Fig. 13. Horologinella apiculata Cookson et Eisenack. Holotype, ×600; Western Australia, Perth area; Aptian–Albian [Cookson, Eisenack,
1962, p. 272, Pl. 37, Fig. 4].

Fig. 14. Horologinella incurvata Cookson et Eisenack. Holotype, ×750; Western Australia, Perth area; Aptian–Albian [Ibid., Fig. 5].
Fig. 15. Horologinella obliqua Cookson et Eisenack. Holotype, ×400; Western Australia, Perth area; Aptian–Albian [Ibid., Fig. 9].
Fig. 16. Horologinella? extrema Cookson et Eisenack. Holotype, ×500; Western Australia, Perth area; Aptian–Albian [Ibid., Fig. 10].
Fig. 17. Horologinella lineata Cookson et Eisenack. Western Australia, Perth area; Aptian–Albian [Ibid., Fig. 1, 3]:

a – Holotype, ventral position, ×1000; b – Dorsal position, ×1000.
Fig. 18. Horologinella disparilis He Chengquan. Holotype, ×600; China, Beibu Bay; Yongning Group, Oligocene–Lower Miocene [He Chengquan,

1984, p. 162–163, Pl. 8, Fig. 22].
Fig. 19. Horologinella sp.,  ×500; Western Australia, Perth area; Aptian–Albian [Cookson, Eisenack, 1962, p. 273, Pl. 37, Fig. 15].
Fig. 20. Horologinella micirugis He Chengquan. Holotype, ×600; China, Beibu Bay; Yongning Group, Oligocene–Lower Miocene [He Chengquan,

1984, p. 163, Pl. 10, Fig. 14].
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