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A number of boreholes were drilled through the sedimentary cover down to folded 
basement in Lomonosov Ridge near the North Pole in 2004. Samples from core-catcher were 
analised for microfauna. The richest foraminifera complex was found in the deepest part of 
sequence (390 m). The foraminifera belong to the Selandian stage of the Paleocene. We also 
discuss the occurrence of redeposited Eocene foraminifera, diatoms and siliceous flagellates in 
the sediments sampled by piston cores in the southern part of Lomonosov Ridge, neighboring to 
the East Siberian Sea continental margin. 

Tabl. 2, fig. 2, reference – 15. 
 

Introduction 
Up to now, information about the Paleogene sediments of the Arctic Ocean were limited by 

data on ODP wells drilled on the Norwegian-Greenland basin [7] and in the Fram Strait, as well 
as gravity corers taken from the Alpha Ridge. All these materials covered mostly the post-
Oligocene part of the Cenozoic section. At a certain extent, the presence of well sections drilled 
in the Barents Sea (in Russian and Norwegian parts), the Kara and Chukchi seas (in the 
American part) filled up this gap.  

Experience in the development of biostratigraphy based on benthic agglutinated 
foraminifera  in Norwegian-Greenland basin [12] showed that at high latitudes it is difficult to 
correlate the microfossil complexes, which were located in semi-isolated basins. It was also 
revealed a change in the age of agglutinating fauna with increasing latitude. Most of the 
radiolarian fauna found in the Paleogene sediments in the Fran Strait is represented by unknown 
and annamed species [9]. There are also difficulties with the correlation of the diatom flora 
complexes that can be attributed to either difference in terms of safety, or to changing in the 
paleogeographic relationships [13]. 

The paper discusses the results of micropaleontological analysis of samples from the 
Cenozoic deposits obtained by gravity corers at the junction of the Lomonosov Ridge with the 
East-Siberian continental margin (cruise of IB Polarstern in 1995), and wells drilled in 2004 in 
the part of the ridge close to north pole (IODP 302 [3]). 



 



Table 1  
Foraminifera complex composition from sample taken from Lomonosov Ridge and distribution of 

the same species in North Sea sediments.  
North Sea Foraminifera species Number of 

species [6] [7] 
Family Astrorhizidae    

Rhabdammina discreta Brady ** + х 
Rh. abyssorum Sars  **   

Family Rhizamminidae    
Rhizammina indivisa Brady * + + 
Bathysiphon microrhaphidus Samuel  * + + 
B. aff. filiformis Sars *  + 
B. capillaries de Folin  * +  

Family Saccamminidae    
Saccammina cf. sphaerica Brady  * х  
Psammosphaera cf. fusca Schultze * х х 
Lagenammina sp.  *   
Thurammina favosa Flint  * +  

Family Hippocrepinidae    
Hyperammina aff. friabilis Brady  *   

Family Ammodiscidae    
Ammodiscus planus Loeblich  ** + + 
A.peruvianus Berry  * + + 
Glomospira gordialiformis Podobina   ** х х 

Family Hormosinidae    
Hormosina sp. ind.  *   
Reophax cf. pyrifer Rhumbler  * х х 

Family Haplophragmoididae    
Thalmannammina cf. subturbinatus (Grzybowsky) *  х 
Haplophragmoides horridus (Grzybowsky) * + х 
H. jarvisi (Thalmann)  *  + 
Labrospira sp.  *   
Evolutinella sp. 1 (= E. sp. 3) ** х  
E. sp. 2  * х  
Budashevaella sp. 1 (малокамерная) *   
B. aff. deflexiformis (Noth)    ** х х 
Cribrostomoides sp. 1 *   
C.  aff. trinitatensis Cushm. et Jarvis *  х 
Asanospira walteri (Grzybowsky) ** + + 
Cyclammina coksuvorovae Ushakova * х х 
Reticulophragmium cf. garcilassoi (Frizzel, 1943) * х х 

Family Trochamminidae    
Trochammina sp. 1 * х  
Trochammina sp. 2 * +  
Trochammina sp. 3 ( = T. sp. 5) * +  
T. pentacamerata Lipman  *   
T. subvesicularis Hanzlikova  * +  
Сonotrochammina whangai Finlay *  + 
? Rotaliammina sp.  *   

Family Ataxophragmiidae    
Marssonella sp. ind.  *   

Family Vernuilinidae    
Vernuilinoides paleocenicus Lipman ==  **   
V. sp.  *   
V. polystrophus (Reuss)  **  + 



Number of species in sample:  (*)  1-3 sp., (**) up to 10 sp. (+) presence of this sp. in other regions sediments; (х) 
presence of similar forms. 

 
Results and discussion 
The Lomonosov Ridge is a submeridional horst structure separating the Eurasian and 

Amerasian sub-basin of the Arctic Ocean. According to seismic data [10], its southern part in the 
eastern hemisphere is characterized by a sharp asymmetry of the cross-sections: the western 
slope is narrow and steep, whereas eastern – wide and gently sloping. IODP wells were drilled at 
the place of a significant bend of its stretch near north pole (Fig. 1). Wells penetrated all 
sedimentary cover and went into the basement. Foraminiferas were examined onboard by M.A. 
Kaminsky [3]. 

3 samples from the core breaker were processed for this paper. In the section of well 
M0002 (samples from the intervals 187.25-187.41 m and 214.67-215.34 m) microfauna were not 
found. In well M0004, in the interval 390-391 m (sample 6/2), the sample of black-gray colored 
silty clay with nodules and sticks of pyrite was selected. This sample contains quite diverse 
complex of arenaceous foraminifera. In addition to foraminifera, a single instance of Radiolaria 
genus indet was found.  

Preservation of encountered fauna suggest its location in situ. All of the identified species 
belong to a group of sandy (agglutinated) foraminifera (so-called “primitive” based on simple 
structure of their shells). They represent all three of their classes: Astrozhizida, Ammodiscida, 
Ataxophragmiida (based on foraminifera system adopted in the “Introduction to the study of 
foraminifera” [1]) and belong to 27 genus of 10 families (Table 1). 

Based on environmental type, complex belongs to the flysch-type fauna , which is common 
in non-carbonate and low-carbonate Paleocene sediments in the northern hemisphere – the 
Norwegian and Greenland basins, central North Sea, the Carpatian flysch zone [6, 11, fig.8 and 
others]. During the determination of the studied complex of foraminifera, the publications on 
these territories were used. 

As a rule, genus and species of primitive arenaceous foraminifera have a wide stratigraphic 
distribution [1]. The composition of foraminifera’s species studied insufficiently, a set of 
morphological characters is limited, monographic descriptions are often absent. Therefore, some 
forms could be determined either up to genus, or in open nomenclature.  

Based on taxonomic composition fauna was similar to the encountered in the Central North 
Sea [6, 11]. In our complex the species with stratigraphic range limited to the late Paleocene 
were discovered, which allows us to determine the age of the complex. It were Thurammina 
favosa, Ammodiscus planus, Haplophragmoides horridus, Asanospira walteri, Trochammina  
subvesicularis, Trochammina sp. 3 = T. sp. 5, based on [6], Reticulophragmium garcilassoi, 
Vernuilinoides polystrophus. Some forms, defined in the open nomenclature, have a 
morphological similarity with the species depicted on this region, but their identity should be 
confirmed. On the whole, studied complex is close to association of zone Trochammina 
ruthvenmurrayi – Reticulophragmium paupera from North Sea’s Paleocene [8]. 

This regional zone was allocated based on results of a comprehensive study of numerous 
sections from the wells drilled in the central North Sea. It occupies a position above the 
carbonate sediments of Danish stage and applied to Selandian stage, in which the authors also 
include Thanetian stage of International Stratigraphic scale. The base of this zone held at 62.2 
Ma. Based on planktonic foraminifera its corresponds to P3-P4 zones of standard scale, i.e. 
Selandian stage. Above it lie deposits of zone Coscinodiscus spp., corresponding to zones P5-
P6b. 

Ecological type of fauna from 390-391 m interval is close to West Siberian upper 
Paleocene foraminifera complex, where rather “primitive” agglutinative forms of 



Psammosphaera, Rhabdammina, Hyperammina, Reophax, Ammodiscus, Haplophragmoides, 
Trochammina present as well. Such West Siberian endemic species as Cyclammina 
coksuvorovae, Trochammina pentacamerata, Verneuilinoides paleocenicus, Glomospira 
gordialiformi, also present in the studied core. First of these species - Cyclammina coksuvorovae 
indicates talitskiy horizon zone of upper Paleocene [2]. In the South-Western area of Yamal 
peninsula such endemics were found with thermophilic calcareous species [5], that characterize 
Selandian epoch in it’s stratotypic area.  

All this points on Selandian epoch of sediments formation from 390-391 m interval.  
Complex, studied is associated with significant paleodepth – from outer shelf zone and 

deeper. Species of small size and thin shells are in a big amount in the sample, they used to live 
in calm and cold-water regions. It is also confirmed by the absence of calcareous foraminifers, 
which used to inhabit shallow and warm-water shelf areas [4]. 

Samples of Cenozoic deposits in the sediment cores from icebreaker “Polarstern” cruise in 
1995 (81°N) had also micropaleontologic analyses (fig. 2) [14]. Single foraminifera shells 
present in the sample from station 52 (PS-2757)(sample 36/052-25, 8.30 – 8.40 meters interval): 
Globigerina sp. – 1 item., Cibicidoides sp. – 1 item., Haplophragmoides sp. (coarse shell) – 1 
item., Cyclammina (?) shell fragment sp. indet. In the deposits of 55 station (PS-2759) three 
samples of Recurvoides sp. of different quality were found. They had coarse shell and ferrian 
bonding (sample 33/055-20, 6.25 – 6.36 meter interval). Ecological type of these forms is close 
to the complex of sandy foraminifers, characterizing upper Eocene in West Siberia (upper 
Lulinvorian subsuite).  

Besides the foraminifers in numerous samples from both stations complexes of diatomic 
silicoflagellates and ebriidea, close in systematic content were defined. Complexes are relatively 
poor, quantity is low, quality is bad, more or less large shells were found in fragments as well.  

Highest quantity (rarely - 10-15 shucks per sample) is specific for Paralia grunovii 
(G r u n .) G l e s . – species, typical for shelf area of Paleocene-Eocene epicontinental marine 
basins, rest species are presented by single samples. Distribution of diatomic sea ores in 52 
sediment core (PS-2757 station) is illustrated in Table 2.  

Combination of the species (Stephanopyxis edita J o u s e , S. margina G r u n ., S. 
megapora G r u n ., Pseudopodosira hyalina (J o u s e ) S t r e l n , P. westii (W . S m .) 
S h e s h u k . et G l e s .,  Coscinodisus payeri G r u n . var. payeri, C. decrescens A . S ., 
Grunowiella gemmata (G r u n .) V . H ., Pyxilla gracilis T e m p . et F o r t i ( d i a t o m i c  
s e a  o r e s ) ,  Dictyocha frenguellii var. carentis G l e s ., D. rotundata J o u s e , Naviculopsis 
constricta (S c h u l z ) F r e n g ., (silicoflagellates), Pseudamunodochi dictyoides H o v . 
(ebriidea) and presence of areal index-species Coscinodiscus decrescens и Dictyocha rotundata, 
inclosing rocks may be identified as same-called areas of trans-regional zonal scales for diatoms 
and силикофлагеллатам, composed for platform Paleocene of West Eurasian regions.  

Such zones are widely spread on the continent (including West-Siberian lowland in the 
upeer Lulinvorean suite) and were defined in the sequence of bottom sediments of Kara Sea. 
Correlation process made it possible to match these zones with upper Ypresian epoch of lower 
Eocene.   

Fresh-water diatomic sea ores presence together with marine Eocene species allows to 
suppose, that marine species are not situated “in situ”. Dating, based on the single fresh-water 
diatoms is problematic, especially considering presence of Pliocene species from upland 
Armenia areas. Microscopic studying of the samples from station 52 (PS-2757) and 55 (PS-
2759) indicates redeposition of Paleocene foraminifers, diatoms and silicoflagellates. Sampling 
stations location in the trail Lomonosov Ridge defines close mothering rocks that were source of 
redeposited forms.  

 



 
 
 
 
 
 

 



Table 2. 
Microscopic analyses results from core 52 (PS-2757, Lomonosov Ridge), samples. 

 
Sample 

N. 
Interval, 

sm Lab. N. Description 

1 0-27 12/2000 Small unidentified fragments of marine diatoms and sponge 
spicules. 

2 27-32 13/2000 Eocene marine diatoms and silicoflagellates Stephanopyxis turris, 
Paralia grunovii, P. Crenulata Corbisema triacantha and others. 
Single freshwater species: Aulacosira praeggranulata, Cyclotella 
schambica (?), Stephanodiscus (?). 

3 36-48 14/2000 The same species of Eocene marine diatoms in less amounts. 
Freshwater species: Aulacosira (?) sp., fragment of Thalassicsira 
(?) sp. 

4 100-110 15/2000 Two valves of marine Grunowiella gemmata and Paralia grunowi. 
Freshwater species Cyclotella cf. notata Losseva (Oligocene?). 

5 150-160 16/2000 The same species of Eocene marine diatoms in less amounts. 
(Stephanopyxis turris, Paralia grunovii et al.). Freshwater species: 
Cyclotella sp., C. Cf. centripetalis Alesch. Et Pirum, C. schambica 
var. foveata Log. (?) (both species are known from Armenia 
Pliocene), Stephanodiscus cf. nemanensis Churs., Melosira (?) sp. 
(brackish-water). 

6 193-209 17/2000 Small unidentified fragments of marine diatoms and sponge 
spicules. 

7 209-218 18/2000 Single valves of Paralia grunovii. 
8 218-222 19/2000 Absence of Eocene marine diatoms. Single freshwater valve of 

Cyclotella knetzinjiana Thw., which known from Miocene up to 
now. 

9 222-240 20/2000 Absence of diatoms 
10 300-310 21/2000 Single valve of Cyclotella knetzinjiana Thw. var. kneizinjiana, 

which known from lacustrine deposits from Pliocene up to now. 
11 350-360 22/2000 Absence of diatoms 
12 413-431 23/2000 2 valves of Eocene marine diatoms Stephanopyxis broschii and 

Coscinodiscus sp. 
13 460-470 24/2000 2 valves of Eocene marine diatoms – Paralia grunovii and 

Rhiedelia (?) sp. 2 valves of freshwater species Aulacosira 
praegranulata and Aulacosira sp. 

14 511-530 7/2000 Single valve of Paralia crenulata. 
15 556-559 8/2000 2 valves of Eocene marine diatoms Paralia grunovii and 

Pseudopodosira (?) - fragment. 
16 597-607 25/2000 2 valves of Eocene marine diatoms Paralia grunovii and Cyclotella 

schambica (?). 
17 607-651 9/2000 Absence of diatoms 
18 700-710 27/2000 Absence of diatoms 
19 720-730 10/2000 2 valves of Eocene marine diatoms Paralia grunovii and 

Aulacosira sp. (freshwater, lacustrine). 
20 765-775 11/2000 Valves of Eocene marine diatoms Paralia grunovii, P. Crenulata, 

Anuloplicata ornata single spicules of spong. 
 
Conclusions.  
Paleocene biostratigraphy in the northern areas is still being on the stage of development 

due to the poor geological exploration degree of the Arctic Ocean sediment cover. It is partly 
associated with difference of carbonate and silica quality level in Arctic, uniform and rareness of 
definite animals, endemism, as well as fauna and flora, which have never been described. 
Therefore, new data, collected made it possible to specify stratigraphic geology of Lomonosov 
Ridge sedimentary cover. Paleogeographic results will be essentially updated after the analyses 



of the whole cores, drilled in 2004. Nowadays convincing evidences of Paleocene rocks presence 
in the sediment cover of Lomonosov Ridge are received. They are corresponded to Selandian 
epoch of the international stratigraphy scale. The same can be said about Eocene rocks. In spite 
of the endemism of numerous types of benthic foraminifers, marine diatom and silicoflagellates, 
many complexes are corresponded as to West-Siberian so as to the types described in the central 
areas of North Sea.   

The work is put through with the part-time support of RFFI grant, № 06-05-65166-а and 
INTAS grant, № 2001-0762/f5 NEMLOR (Northern Eurasian Margin and Lomonosov Ridge). 

  
References 

1. Introduction to foraminifera research (Small Cretacous-Cenozoic foraminifera classification). Ed. Subbotin 
N.N. et al., L., Nedra. 211 p. (in Russian). 

2. Unified regional stratigraphic schemes for Neogene-Paleogene sediments of West Siberian lowland. 
Explanatory note. Novosibirsk. 2001. 84 p. (in Russian). 

3. Backman J., Moran K., McInroy, D.B., Mayer, L.A., and the Expedition 302 Scientists Proceedings of the 
Integrated Ocean Drilling Program, Volume 302, College Station TX (Integrated Ocean Drilling Program 
Management International, Inc.). doi:10.2204/iodp.proc.302.101.2006. 

4. Berggren, W.A., Aubert, J. Paleocene benthonic foraminiferal biostratigraphy, paleobiogeography and 
paleoecology of Atlantic-Tethyan regions: Midway-type fauna // Palaeogeography, Palaeoclimatology, 
Palaeecology. 1975. Vol. 18. P.  73-192. 

5. Bugrova E.M. Upper Cretaceous – Paleocene foraminiferal assemblages in the West Siberian Arctic Region 
(Kara Sea). The first International Conference “Applications of micropaleontology in environmental 
sciences”, June 9 -13, 1997, Tel Aviv, Israel. Abstracts. P.46.  

6. Charnock M.A., Jones R.W. Agglutinated Foraminifera from the Paleocene of the North Sea // Paleoecology, 
Biostratigraphy, Paleooceanography and Taxonomy of Agglutinated Foraminifera (Eds. C. Hemleben et 
al.). 1990, p. 139—244. 

7. Eldholm O., Thiede J., Taylor E. et. al. The Norwegian continental margin: tectonic, volcanic and 
paleoenvironmental framework. Proceedings of the Ocean Drilling Program, Scientific Results, 1989. Vol. 
104, p. 5—26. 

8. Gradstein F.M., Kaminski M.A., Berggren W.A. Cenozoic Foraminiferal Biostratigraphy of the Central North 
Sea // Abh. Geol. Bundesanstalt. Band 41. Wien. 1988. p. 97—108. 

9. Hull D.M. Paleoceanography and biostratigraphy of Paleogene Radiolarians from the Norwegian-Greenland 
Sea. // Thiede J., Myhre A.M., Firth J.V., Johnson G.L. & Ruddiman W.F. (eds.) Proceedings of the Ocean 
Drilling Program, Scientific Results. 1996. Vol. 151, p. 125—138.  

10. Jokat W. The sedimentary structure of the Lomonosov Ridge between 88° N and 80° N. Geophysical Journal 
Int., 2005. Vol. 163, p. 698—726. 

11. Kaminski M.A., Gradstein F.M., Berggren W.A., Geroch S., Beckmann J.P. Flysch-type Agglutinated 
Foraminiferal assemblages from Trinidad: Taxonomy, Stratigraphy and Paleobathymetry // Abh. Geol. 
Bundesanstalt. Band 41. Wien., 1988. p. 155—227.  

12. Kaminski, M.A., Gradstein, F.M., Goll, R.M., and Greig, D. Biostratigraphy and paleoecology of deep-water 
agglutinated foraminifera at ODP Site 643, Norwegian-Greenland Sea. // Hemleben, C., Kaminski, M.A., 
Kuhnt, W., and Scott, D. (Eds.), Paleoecology, Biostratigraphy,Paleoceanography and Taxonomy of 
Agglutinated Foraminifera. NATO ASI, 1990. Ser. C, 237, pp. 345—386,  

13. Locker S. Cenozoic siliceous flagellates from the Fram Strait and East Greenland Margin: biostratigraphic and 
paleoceanographic results. // Thiede J., Myhre A.M., Firth J.V., Johnson G.L. & Ruddiman W.F. (eds.) 
Proceedings of the Ocean Drilling Program, Scientific Results. 1996. Vol. 151, p. 101—113.  

14. Magavern S., Clark D.L., Clark S.L. 87/86Sr , phytoplankton, and the nature of the Late Cretaceous and Early 
Cenozoic Arctic Ocean. Marine Geology, 1996. Vol. 133, 196, p. 183—192. 

15. Rachold E. Scientific Cruise Report of the Arctic Expedition ARK-XI/1 of RV “Polarstern” in 1995. Bericht 
zur Polarforschung. 1997, № 226, 157 p. 

16. Thiede J., Myhre A.M., Firth J.V. etc. Cenozoic Northern Hemisphere Polar and Subpolar Ocean 
paleoenvironments (summery of ODP Leg. 151 Drilling Results). // Proceedings of the Ocean Drilling 
Program, initial Reports, 1995. Vol. 151, p. 397—420.  


	Gusev E.A., Bugrova E.M., Kaminsky M.A., Gleizer Z.I., and Krylov A.A.
	Foraminifera species
	References


