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Abst rac t: We descr ibe the fo llowing fi ve new taxa of agglutinated benth ic foram inifcra from Paleogcnc bathyal 
shales of the North Sea and Norwegian Sea: Annectina bietlai n.sp. (Eocene-Oligocene), Reophanus berggreni 
n.sp. (Eocene-Lower Oligoccne), Ammoanita ingerlisae n.sp. (lower part of upper Paleocene), Conotrochammina 
voeringensis n.sp. (Campanian-lower-middle Eoccne). and Cystammina sveni n.sp. (Campanian- midd le Eocene). 
Add itionally. Conorrocluunmina whangaia Finlay is described from the Norwegian Sea region for the first time. 
lnsculpwremda aff. subvesicularis in the Paleocene of the North Sea may be a new species in the plexus of 
Cretaceous through Paleogene globorotal iid- li ke trochamminids. lnsculptarenula subvesicularis Homola & l-lan-
zl ikova from the Albian of the Carpathians is discussed. Reoplumus berggreni n.sp., Anectina bietlai n.sp. and 
Conotroclwmmina voeringensis n.sp. arc not known rrom stra ta outs ide the North Sea-Norwcgian Sea region. The 
stratigraphic ranges of the new taxa arc usefu l addit ions to the subsurface biozonat ion of the North Sea and 
offshore Norway. 

Abst rnkt: W pracy pr1.cdstawiono opis nowych gatunk6w otworn ic aglutynujacych z batia lnych, pa\co-
ccilskich lupk6w MorZ<l P61nocncgo i Morza Norweskiego: Annectina biedai n.sp. ( eocen-oligocen). Reophanus 
berggreni n.sp. (eocen-dolny oligocen). Ammoaniw ingerlisae n.sp. (dolna g6rnego paleoccnu) , Conotro-
chammilla voeringensis n.sp. (kampan-dolna Srodkowego eocenu) oraz Cysrammina sveni n.sp. (kampan-
Srodkowy coccn). Po raz picrwszy z tcgo rcgionu opisano gatunck Conotrochammina whangaia Finlay. lnscul-
plllrenula all subvesicularis w osadach palcocenu Morza P61nocnego jest prawdopodobn ic nowym 
gatunkiem z grupy trochamminid6w globorotal iopodobnych, znanych z kredy i paleocenu. Przedstawiono uwagi 
taksonomicznc dotyczacc lnsculptarenu/a subvesicularis Homola & Hanz li kova z albu Karpat. Taksony: Reo-
phanus berggreni n.sp .. Anecrina biedai n.sp. i Conotrochammina voeringensis n.sp. znane sqjedynie z osad6w w 
rejonic Morza P61nocncgo i Morza 'orweskicgo. Przcdstawiono r6wnieZ biozonacje osad6w palcogenu Morza 
P61nocncgo i wybrzcZy Morza Norweskicgo. 
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INTRODUCTION 

Th e Paleogene deep marine sequences of the Central 
North Sea and o ffshore m id- 1orway conta in diverse assem-
blages of deep·water agglutinated foraminifera (DWAF) 
that a re important fo r regional subsurface corre lat ion. Many 
of the foram ini feral species are well-known .. 
forms fi rst described from the Pol ish Carpath ians , but a 
certain number of them appear to be restricted to the Norwe-
gian Sea- onh Sea region. The taxonomy of the cosmo-
poli tan DWAF in the Pa leogene of the Nonh Sea and ofT· 

shore Norway has been treated in some detai l by Gradstein 
and Berggren ( I 98 1}, Verdenius and van Hi nte ( I 983}, King 
( I 989), Gradstein and Kaminski (I 989), Chamock and 
Jones (1990}, and Gradstein et al. (1994), but more taxa 
awa it systematic studies. Particularly from a population 
point of view much work remains to be done, such that spe-
cies disc rim ination takes in to acccount natural variabi lity 
and regional d ines. In this respect, we panicularly consider 
the cyclamminids to be understudied, to the detriment of 

This study is dedicated to the memory ofStanis law Gcroch, teacher. frie nd, colleague and eminent specialist ofCarpathian Agglut inated Foramin ife ra. 
The Carpathians arc the cradle of deep wate r agglutinated forarni nifcra studies. a resource that Stan ex plored as no other. We arc grateful for his advice 
and taxonomic idcmifications that great ly assisted the fi rst aul hor dltring his visits to Krak6w over the past 15 years. 
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Fig. I. Location of exploration wells in the North Sea and 
offshore Norway that recovered deep mar ine Palaeogene strata 
used to study the new agglut inatt:d foraminiferal taxa 

their zonal and correlative utility in subsurface stratigraphy. 
Discriminat ion between ontogenetic and phylogenetic de-
velopments may be a key issue in this respect. 

In thi s study we propose new species o f Reophanus, An-
nectina, Cystammina, Conotrochammina and Ammoanita 
and discuss other that occur in Upper Cretaceous or Paleo-
gene deep-water sediments in the North Sea, offshore Nor-
way, Labrador Shelf, Trinidad, and in the Atlantic and In-
dian Oceans. We focus on some common (non-cyclammi-
nid) taxa that long have been treated in open nomenclature, 
and are now given formal status as part of a long-term study 
to increase our understanding of the taxonomy, biostratigra-
phy, paleob iogeography and paleoecology of deep-water 
agglutinated foraminifera. 

The wells from which the types of new species were ex-
tracted are listed in Figure I. Details on depths levels are in 
the text. 

SYSTEMATIC PALEONTOLOGY 

In th is paper, we used the suprageneric scheme of Loe-
blich and Tappan ( 1987) to classifY our new species below 
the level of superfamil y. We also note any changes to the 
definitions of genera and to their reported stratigraphic 
ranges based on our observations. The types of all the spe-

cies are currently housed in the authors' collections. These 
w ill be deposi ted in the micropalaeonto logical collections of 
the Natural History Museum, London. 

Supcrfamily AMMODISCACEA Rcuss, 1862 
Fami ly AMMOD ISCIDAE Reuss, 1862 

Subfamily AMMOVERTELL!NINAE Saidova, 198 1 

Genus Anneclina Suleymanov, 1963 
Remarks: Locblich and Tappan ( 1987) reported rh is genus as 
'·Paleocenc''. and ·' Holocenc". The type species Annectina pa/eo-
cenica Suleymanov. 1963 is probably a j unior synonym of Annect-
ina grzybowskii (= Glomospira grzybowskii Jurkiewicz. 1960), 
which ranges from the Campanian to the lower Eocene in the 
western Tethys. Our new spec ies extends the known range of the! 
genus into the Oligocene. 

Annectina biedai Gradstein & Kaminski , n.sp. 
Fig. 2; Fig. 3 ( 1-2) 

1990. Glomospirella biedai Samuel : Charnock & Jones, p. 
156. pi. 14, fig. 8; pi. 2. lig. 10. 

non 1977. Glomo!.pirella bietlai n.sp.: Samuel, p. 29. pi. 3. fig. 16; 
pi. 21. fig. 3. 

? 1989. Ammodiscus sp. B: King, pi. 9. 1, fi g. 5 . 
Etymology: In honour of Prof. Dr. Franciszek Bieda, a student of 
J6zcfGrzybowski. who late r became Professor ofMicropaleontol-
ogy at the Jagicllon ian Univers ity and at the Academy of Min ing 
and Metallurgy, Krak6w. 
Diagnosis: A small , flat species of Annectina with a very small 
mi lioline-coilcd initial port ion. 
Holotype: Housed in the Micropalcontology Collec tion of the 
British Museum of atu ral HistoJy. London. The holotype is 
registered in slide PF62942 . 
Material, loca li ties and horizons: The type level is at 1900 m in 
the Norwegian well Saga 2/2-4 well, Lower Oligocenc. Paratypcs 
are ass igned from the Saga 2/2-4. between 1890 and 2400 m. 
Lower Oligocene through upper part of middle Eocenc. Addi tional 
speci mens have been observed in Norwegian No11h Sea we lls Saga 
35/12- 1 at 2140 m, Saga 34/7-15s at 1400 m. 34/7-1 at 1380 m. 
Saga 4/4-5 at 1600 m, 34/8-1 at 1600 m. and offshore mid Norway 
wells Hydro 6407/2-3 at 1700 m and Elf Aquitaine 6408/8-1 at 
1920 m. In the UK sector oft he No11h Sea we observed specimens 
at 1620 m in well BP 21/10-4, at 4930 ft in Shell 22/6- 1. Phillips 
(UK) 22/14-l x at 7090 ft , and at 6620 ft in Phill ips 16/29-2. All 
these levels arc assigned to middle Eocene through Lower Oligo-
cenc. We did not observe A. biedai in Labrador Sea and Labrador 

I 
fig. 2. Holotype of !lnnectina biedai Gradstdn and Kaminski. 
n.sp.: Saga 2/2-4 well at 1900 m. Length of scale bar - 100 
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Fig. 3. SE1vl photographs. ln -c - tlnnectina b1edai Gradstcin and Kaminsk i. n.sp .. holotypc. Saga 2/2--l wdl m 1900 rn: 2a-c -
Anneclina biedai Gradstcin and Kaminski. n.sp .. paratypc. Saga 212-4 well at 2400 m. Length of scale bar- I 00 pm 

margin strata. 
This species is common in the Lower Oligoccnc (Zone 

NSR7A of Gradstcin & BiickstrOm. 1996) in the North Sea and 
offs hore Norway. We lack definitive data on its total st ratigraphic 
range. blll spec imens have been observed in the m iddle through 
upper Eoccnc. A similar fonn was also observed in the Paleogcnc 
of the Morrocan Rif (Kaminski et al. , 1996) and poss ibly in the 
upper Paleoccnc 13asilika Formation in Spi tsbcrgen (J. Nagy. per-
sonal comlllllnicatiml. 1996). 
Description: Test flat. s lightly elliptica l in out line. becoming cir· 
cular duri ng ontogeny. The initial p011ion is co il ed in a triloculine 
manner. followed by a planispi ral part cons ist ing of numerous (as 
many as ten or more) whorls. The coil suture generally is not 
perfectly c ircu ln r. but shows wavy irregularities. The cham· 
bcr is thi n. and does not increase in thickness wi th ontogeny. The 
initial triloculinc portion is very small in comparison to the diame-
ter of the test. The surface of the planispiral portion is almost 
perfectly nm. without a depressed co il su ture. Wa 11 solid. vc1y 
lindy agglu tinated. sil icificd. Aperwrc at the open end of the tube. 
Dimensions: Specimens range between npproximatciy 100 and 
500 in diameter. 
Rcm:1rks : This spcc it:s was originally recorded as "Giomospire/la 
biedae '' in our previous studies (e .g .. Gradstein & Backst rOm, 
1996: Kaminski et al .. 1996) and as Glomospira biedai by C har-
neck and Joncs (1990). King ( 1989) illustrated Ammodiscus sp. 13 

from the Oligocene of the North Sea. a form that is probably 
synonymous, although the author did not state the nature of the 
initia l coiling. The use of the speci fi c name Gfomospirelfa biedai 
(or G. biedae) was fo rmerly used incorrectly, owing to uncertainty 
regarding the construct ional morpho logy of G/omospirelfa biedai 
Samuel. 1977. The ho lotype of G. biedai, housed in the collections 
of the Slovak Nat ional Museum in Bratislava (kind ly photo-
graphed for us by Dr. M iroslav Bubik), is iden tical to A11nec1ina 
gr:ybowskii (Jurk iewicz. 1960). Both species were orig inall y de-
sc ribed from the Paleocene of the Carpathian flysch, and we 
regard them to be fully synonymous. This new combinat ion, and 
suppress ion of the spec ies G. biedai Samuel lefl our Ol igocene 
North Sea species without a valid name. As the name "G. biedai .. 
has been used in the North Sea literature (albeit incor rectl y) s ince 
1990. in our opinion preserving tht: spec ies name "biedai" bC!:it 
serves the stabili ty of the nomenclature . Si nce our o rt h s .... .. 
species clearly belongs in the genus Annectina rathe r than ;n 
Glomospirelfa. the species name "biedai" is avai lab le. 

Annectina biedai n.sp. differs from Annectina gr=ybowskii in 
its thinner. more compressed test. larger number of whorl s in ti.·; 
planispiral part. and in the smaller init ial trilocul ine-coi led pon:on 
in comparison to the tota l d iame ter of the tes t. Annectina g•-zy· 
bowkii probably became extinc t during the ea rly Eocene. wiH reas 
A. biedai is found mostly in yo unger strata. becoming ext iiF l in 
the Oligoccne. 
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Superfamily HORMOS!NACEA Reuss, 1862 
Fami ly HORMOS!NfDAE Haeckel, 1894 

Subfamily HORMOSlNlNAE Haeckel, 1894 

Genus Reophanus Saidova, 1970 
Remarks: Loeblich and Tappan ( 1987) reported th is genus as 
restricted to the Holocene. Our record extends its known strat i-
graphic range back into the Oligoccnc. 

Reophanw; berggreni Gradstein & Kaminski, n.sp. 
Fig. 4 , Fig. 5 (1-6) 

pars I 990. Hormosinella carpenteri (Brady): Charnock & Joncs. p. 
163, pi. 4, figs. 8-9; pi. 15. fig. I 0. 

Etymology: In honour of Dr. William Alfred Berggren, who 
picked the N011h Sea regiona l type sl ide from which we selected 
the holotype, and in recognition of his early efforts to understand 
the taxonomy and paleoecology of North Sea Palcogene 
Foram inifcra. 
Diagnosis: A robust, thick-walled hormosinid with a thick stolen, 
connecting two stout, massive chambers wi th finely agglutinated 
wal l. 
Holotype: UK 22114-1 x, 7090 fL. Housed in the Micropalcontol-
ogy Collect ion of the Briti sh Museum of Natural History, London. 
Material, localit ies and horizons: The type level is at 7090 fl in 
we ll Phillips (UK) 22114- l x, Lower Oligocenc. Paratypes are 
assigned from the well Phillips (UK) 16129-2x, 7020 ft. and from 
Amoco Norway 2/8-1 at 7200-7500 ft . Aso found in the Shell 
(UK) 30/19- 1 wel l. 

This species occurs rare ly but consistently in the coarse frac-
tion (largerthan 500 in the Lower Oligocene (Zone NSR7A of 
Gradstein & 13iickst rom. 1996: fi g. 2) in the North Sea and off-
shore Norway. We did not observe specimens of/?. berggreni n.sp. 
in Labrador Sea and Labrador margin strata. 
Description : Test multilocular. comprised of mass ive chambers 
arranged in a rectilinear ser ies. Chambers arc spherical to ovate, 
and connected by sh011, thick stolons. Wall is thick, finely aggluti-
nated. comprised of fine agglutinated partic les. several grains 
thick. Aperture at the open end of the stolen. 
Dimensions: Specimens are > 500 J.lffi in diameter. Some speci-
mens do no t tit in a standard 28-ply microscope slide. 
Remarks: This species is most often observed as indiv idua l cham-
bers that possess sto lons at either end of the test. In our collections, 
we only found one specimen (the ho lotype) that was not broken 
in to individual chambers. Chambers are generally crushed or oth-
erwise deformed. Although it is generally rare. we have observed 
R. berggreni n.sp. in numerous North Sea we ll s, usually in asso-

Fig. 4. Paratypcs of Reophanus berggreni Gradstein and 
Kaminski, n. sp.; Amoco 1orway, 2/8-1 at 1200 m. Length of scale 
bar- 500 

ciat ion with other large agglutinated species such as Aschemocel/o 
and Ammodiscus lotus in strata assigned to the Lower Oligocene. 

The specimens illustrated by Charnock and Jones ( 1990) as 
Hormosinello corpenteri (Brady) most probablY belong in R. 
berggreni n.sp. Charnock and Jones lumped a ll . globular fonns 
from the Cenozoic of the Nm1h Sea under this name. including 
such morphologically and st ratigraphica\ly distinct species as Hor· 
mosina excelso (G rzybowski), Caudammino ovufoides (G rzy-
bowski). and Hyperammina difotata (Grzybowski), an opinion 
that we do not share. The modern species Hormosina cmpenteri 
differs in its larger dimensions, forming a long meandering cate-
nate series of chambers, and in its more regular, taper ing cham-
bers. Because of its thick wall and meandering shape, it does not 
belong in the genus Hormosinella, which according to Loeblich 
and Tappan has delicate stolons between the chambers and a wall 
that is "aggluti nated, very thin of a single layer of well-cemented 
grains". 

Reophanus berggreni n.sp. diiTcrs from the recent species 
Reophanus oviculus (Brady), the type species of the genus, in the 
much larger dimens ions oft he chambers, which are more spherical 
in outline. In R. oviculus the chambers are oval. and taper into the 
connecting stolons, whereas in our new species the stolons often 
abruptly connect to the chambers. Whether this is an effect of 
diagenet ic compaction is unclear. Normosinelfa distans (Brady) 
differs in its smaller dimensions. longer and more de licate stolon. 
and in possessing a wall comprised of quartz grains a single layer 
th ick. There is add it iona ll y a paleobathymetric separation between 
fl. distons and R. berggreni n.sp., with the former species re-
stri cted to the abyssal zone in the Paleogene nonhern North Atlan-
tic (e.g .. Site 647; Kam insk i et al., 1989). 

Superfamfly TROCHAMM!NACEA Schwager, 1877 
Family TROCHAMMINIDAE Schwager, 1877 

Genus Ammoanita Siegl ie & Baker, 1987 
Remarks: Ammoanila diffe rs from Troclwmmina in its more re-
stricted umbilical area, larger, more convex test, and mort: acute 
periphery, which may be kee led. The type spec ies, Ammoauita 
roseo Seiglic & Baker, 1987, first described from the Campanian 
of Oman, may be synonymous with Trochammina rwhvenmurrayi 
Cushman & Renz, 1946. The genus ranges at !cast from the 
Tithonian. and a spec imen from the Ti thonian in Site 765 on the 
Argo Abyssal Plain, Indian Ocean was illustrated by Kaminski et 
al. ( 1992: pi. 6, fig. 5). 

A mmoanita ingerlisae Gradstein & Kaminski , n.sp. 
Fig. 6, Fig. 7 (1-3) 

1981. Trochammina aff. ofberfensis Wickendcn: Gradstein & 
Berggren; pi. 9, figs. 3- 8 (non figs. I. 2). 

1990. Trochammina (lnsculptaremt!a) subvesicufaris Hanzlikovfl: 
Charnock & Joncs, pi. 10, fi gs. 10- 12. 

1990. Trochommino (Ammoanira) ruthvenmurrayi Cushman & 
Rcnz: Charnock & Jones, pi. 22. figs. 2d-[ 

1994. 'lfochammina cf. subvesicularis Hanzlikova: Gradstcin et 
al., pi. I, fi gs. 4 (non fig. 5). 

Etymology: In honour of lnger Lisc Krist iansen, who introduced 
the authors to Pal eo gene palynostratigraphy. as applied in offshore 
Norway. 
Diagnosis: A trochospirally coiled. low planoconvcx test with 
sharp periphery. numerous (mostly 6-8) chambers in lhe last 
whorl that slowly increase in size. and narrow umbilical depres-
sion. The external test morphology has li::atures both of Globoro-
tafia kugleri. Morozovellaformoso. and M. conicotruncafa. 
Holotypc: Conoco 21 1/19- 1. 5840 fl. Housed in the Micropalcon-
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Fig. 5. SEM photographs. 1 - Reophmms berggreni Gradstein and Kaminski. n.sp .. hol01ype. Phi !lips (U K) 22/14-l x at 7090 ft: 2 -
Reophanus berggreni Gradstein and Kaminski. n.sp.: para type, Phillips (UK) 22/ 14- I x at 7090 ft; 3 - Reophanus berggreni Gradstein and 
Kaminski. n.sp .. paratype. Philli ps (U K) 16/29-2x at 7020 fl ; 4 - Reoplwnus berggreni Gradstein & Kaminski , n.sp .. paratype, Amoco 
Norway 2/8- 1 at 1200 m: 5 - Reophanus berggreni Gradstein & Kaminski , n. sp .. Amoco Norway 2/8- 1 at 1200 m: 6 - Reophanus 
berggreni Gradstein & Kaminski. n.sp .. Phillips (U K) 16/29-2x at 6960 ft ; 7a, b - Conotrochammina whangaia Finlay, 1940. SAGA 
6306/1 0-1 at I 170 m (7a x 220). Lcgth of scale bar- I 00 

tology Collection of the British Museum of aturat HistOI) '. Lon-
don. 
Mater ial, localities and horizons: The type level is the interval of 
green clays between 5450 and 5850 n in welt Conoco (UK) 
2 11 / 19-1. Viking Grabcn. Additional North Sea mmcrial deri ves 
from Shell (U K) 9/23- 1. swc 6080 l"t. Mobil (UK) 9/ 13-3A be-
tween 5450- 5840 n. IJP (UK) 15/20- 1 at 1890 m. Shell (UK) 
10119-1 . con; I 0290 ft Danish North Sea well A-2, core 584 1-5896 

ft. Saga 6407/2-3. swc. 1975 m. Saga 34/7-8 at 1760 m, and Saga 
34/4-5 at 1920 m. Also found in the Lizard Spring Formation, 
Trinidad. 

In the orth Sea and offshore orway Lhe species is known 
from the lower part of the Trochammina ruthvenmurrayi- Reticu-
lophragmium pauperum Zone (Zone NSR2A) of Gradste in et al. 
( 1988. 1994; fi g. 2). upper Paleocene. In Trinidad rare specimens 
occur in the Lizard Springs Fonnation. (P4: vefas-
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Fig. 6. Paratype of Ammucmua mger/isae Gradstcin and 
Kaminski, n.sp.: Conoco 211/19-1 at 5840 ft. Length of scale bar 
- 100 

coensis Zone), upper l'akoct:ne. Not observed in the tlysciHypc 
agglutinated assemblages of the At lantic Ocean. Labrador Shelf. 
1\ lpinc-Carpath ian region, northern Spain or northern Morocco. 
Description: Test trochospirnlly coiled, with two to four whorls; 
spiral side flat to slightly convex; umbilica l side low convex. with 
narrow umbilical depression; periphery acu te. Outline circular to 
slightly lobate. Chambers arc numerous, increasing slowly in size, 
6 to 9 in the last whorl , 8 on average. Sutures limbate, and can be 
slightly depressed or smooth: on the umbilical side the sutures are 
slight ly curved backward: on the spira l side the sutures are tangen-
tially situated . Wall fine ly aggu tinated, with scattered coarser 
grains (sec Fig. 6), and often well silicified. Aperture extraumbili-

poor ly visible, a sli t at the base of the final chamber. 
Dimensions: Specimens range between 150 and 350 J.Lffi in diame-
ter. 
Remarks: We place thi s species in the genus Ammoanila Seiglic 
& Baker, 1987 because of its angu lar chambers and acute periph-
ery. In our understanding. the genus Ammoanita has the same 
morphological re lationship to Trochammina as Globorotalia has 
to Globigerina. The type species, A. rosea from bathyal facics in 
the Campanian through lower Maastrichtian of Oman (Se iglic & 
Baker, 1987) was synonymizcd with the species A. ruthvenmur-
rayi (Cushman & Renz) by Charnock & !ones ( 1990). In our view. 
A. rosea is more biconvex than A. rwhvenmurrayi. which is dis-
tinctly spi roconvex. with a flattened umbilical side. The two spe-
cies overlap in stratigraphic range. and may be related through 
evolution, with the spiral side becoming more convex in A. ru-
thvenmurrayi. The latter ranges into late Palcocene, and is wide-
spread in the North Se.a and offshore orway. where we have 
observed it in over 30 wells. Even as early as 1981. some U. K. 
consulting companies referred to this taxon as "'Trochammhw 
globorota/iaformis··. 

There is some evidence to suggest there are two generations in 
A. inger/isae n.sp. The microsphaeric generation is the typical 
form described above. However. eo-occurring with the typical 
forms arc specimens th m arc s lightly more lobutc in outline, pos-
sess fewer chambers (five in the last whorl), and which somet imes 
have a less convex ven tral side. These appear to have a larger 
proloculus <md may represent the mcgalosphaeric generation. Cu-
riously, the morphological differences arc akin to those observed 
between the alternating generations of the modern species Tro-
chammina hadai from Japan (see Matsush ita & Kitazato. 1990). 
However. more detailed morphometries need to be carried out. 

Ammoanita ingerlisae is less common than. bu t eo-occurs 
with , A. ruthvenmurrayi (previously placed in the genus Trocham-
mina) and is probably re lated to it by evolution. The latter is not 
rea ll y biconvex, but has a strongly convex spiral side with more 

whorls and a lmost flat umbilical side. In our material. A. ingerlisae 
is. on average. smaller than A. ruthvenmurrayi. Charnock and 
Jones (1990) referred to some specimens of the new species as 
Trochammina We agree with Charnock and Joncs 
( 1990) that occasional specimens occur in the North Sea Paleo-
cene (e.g .. in we ll 2 11 / 19-1. side wall core at 5840 n.), which are 
planoconvex and have as few as 5.5 (or even 4.5) chambers in the 
last whorl (Gradstein et al .. 1994. pi. I. fig. 5: Charnock & Jones. 
1990. pi. 22. lig. 3). Such specimens we refer to as lnsculptarenula 
aff. subvesicularis (see under I. aff. subvcsicularis). Detailed mor-
phological populations studies of the Campanian through Palco-
cene plexus of A. ingerlisae, A. rosea and A. ruthvenmurmyi may 
shed funher light on thi s evolutionary taxonomy. 

Charnock and Jones ( 1990) a lso mention occasional speci-
mens of their T subvesicularis in Albian mudstoncs. offshore mid 
Norway. According to our observations in these st rata such Albian 
specimens have a tighter coil than A. ingerlisae and. on average 
more (not less) chambers in the last whorl ; in local well comple-
tion repo11s such specimens arc referred to as Trochammina (Am-
moanita} "globorotaliiformis". and consti tute a useful mid-upper 
Albian index. This 7: "g/oborowlitformis " may be a new taxon, or 
a variant of 7: abrupt a Geroch. 

Trochamina abrupta Gcroch of the middle Cretaceous 
Verovice Beds of Poland is less planoconvex. has more radial 
sutures. wider chambers, and a wider spire than A. ingerlisae n.sp. 
Trochammina subvesicularis Hanzli kova. from the Albian (not 
Paleocene, see below) of Czechoslovakia has fewer chambers in 
the last whorl and is more strongly planoconvex, with a lobate 
periphery. Its chambers increase more rapidly in height. 

In the North Sea and offshore Norway A. ingerlisae is an 
easily recognizab le. e legantly built. a lbei t rare species, typical for 
the lower upper Paleo.cene (Zone NSR2A) bathyal sha les. 

Genus lnsculptarenula Loeblich & Tappan, 1985 
Remarks: Loeblich and Tappan ( 1985) described the genus 
Jnsculptarenula to include predominantly Cretaceous trocham-
minids that have a nat or concave spiral side, and a convex ventra l 
side with tri angular chambers and straight sutures. We understand 
thi s genus to encompass the prcdominently Cretaceous "crassa-
form•· spcciCs. such as Trochammina gyroides Cushman & Wa-
ters, 1927, T quinque/oba Geroch T subvesiculllris Hanzlikov{t, 
etc. 

Jnsculparenula aff. subvesicularis (Hanzlikovci) 
Fig. 8 

non 1955. Trochammina subvesicularis Hanzlikov{l: Homola & 
Hanzlikova. p. 402. pi. 7. figs . 1-3. 

198 1. Trochammina subvesicularis Hanzlikov<i: Gradstein & 
llcrggrcn. p. 258. pi. 9. ligs. 7, 8. 

1990. Troclwmmina (lnsculptaremda) subvesicu/aris Hanzlikova: 
Charnock & !ones, pi. 10. figs. 10-12; pi. 22. fig. 3. 

1994. Trochammina cf. subvesicularis Hanzlikova: Gradstcin et 
al .. pi. I. fig. 5. · 

Diagnosis: Test trochospi rally coi led. with few who rl s: spiral side 
nat: umbilical side low convex, with narrow umbilical depression; 
periphery acute. Outline circular to slightly lobate. Chambers tri-
angu lar to trapczoidal, increase slowly in size, 4 I 12 to 5 1/2 in the 
last whorl. Sutures depressed; on the umbilical side the sutures are 
essentially straight. Wall finel y aggutinated and often we ll si lici-
fied. Aperture extraumbilical, poorly visible. a small slit at the 
base of the final chamber. 
Holotype: The types of /. aff. subvesicularis are housed in the 
au thors· collections at Saga Petroleum. Sandvika, and at Univer-
sity College London. 
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l 
Fig. I I. Pan.Hype of Praecystammina sveni n.sp.; ODP Hole 
643A. Slope. Sample 643A-56X-3. 56-6 1 cm. Length of 
:-;ea le bar - I 00 pm. Redrawn after Kaminski et al. ( 1990) 

to logy Collection of the British Museum of Natural History. Lon-
don. The holotypc is registered in sl ide PF62946. 
Material, loca lities and horizons: The type level is the interval of 
Patcoccne green clays at 2560 m in we ll Saga 6406/8-1. Addi-
tional syntypic material illustrated herein is from Palt!ocene green 
clays between 5450 and 5850 ft in well Conoco (UK) 211119-1. 
Viking Graben. Add itional specimens were found from the Paleo-
ccnc in well s Statoil 712017-3 at 1320-1380 m. 7 11 7/9-2 at 1380 m 
and 7 11 9/9-1 at 1450 m. western Barcnts Sea ( agy et al .. in 
press). Offshore mid Norway the species was round in the lower 
Eoccnc of ODP Hole 643A. Cores 643A-54X to -56X, and in 
Hydro 6<10717- 1 at 1730 m and Saga 6407/2-3 at 1820 m. In the 
V iking and Ccmral grabens it occurs in wells Hydro 34/8-1 al 1898 
m, Saga 34/4-5 at 1920 m. Mobil (UK) 9/13- 1 at 6600 m. Mobil 
(UK) 9/13-JA at 58 10 m. Mobil (UK) 9/13-5 at 7260 m, Total 
(UK) 9/1 OB- I at 2345 m. Total (UK) 3/25-1 at 2430 m, Danish 
North Sea A-2 at 5940 ft. Danish North Sea E- 1 at 6680 ft. BP 
(U K) 15/20-1 at 1770 m. BP 15/20-2 at 1905 m. Shell (UK) 22/6-1 
at 7(,60 ft. Phillips ( I lK) 1111 ·1- lx m 7650 ft , Shell (UKl 29G-I at 
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Fig. 7. SEM rmd rc llcctcd light photographs (magnilit.:cllions a:. on original). l a-d - Ammoonita lugerilsae Gradstc.!in & Ka minski. 
n.sp .. holotypc. Conoco 211/19- 1 at 5840 ft ( Id x 140); 2a-d - Ammoanita ingerlisae Gradstein & Kaminski. n.sp .. Conoco 211/19- 1 at 
5840 n (2d X 140): Ja-d -Ammoanita inger/isae Gradstcin & Kaminski , n.sp. , Lizard Springs. Trinidad (3d X 140). Length of scale bar -
50 pm 

Materia l, loca lit ies a nd hor izons: The type level is the interval of 
green clays between 5450 and 5850 ll in we ll Conoco (UK) 
2 11/ 19- 1. Viking Grabcn. Additional North Sea materia l derives 
from well Mobil (UK) 9113-3A at 5450 ft. BP (UK) 15/20- 1 at 
1890111, Hydro 35/9-2 at 1290 m, Saga 6407/2-3 at 2075 m. and 
Saga 34n-9 at 1770 m. The taxon eo-occurs in levels with Am-
moanita rlllhvenmurray and A. ingerlisoe n.sp. , assigned to the 
lower part of the A. paupera 
Zone. (Zone NSR2A). ea rly late Paleoccnc. 
Remfl r ks: This form d iffers from the typica llnsculptareuula sub-
vesicularis in its less convex umbi lical chambers. Wi th its tri angu-
lar. jutt ing las t chamber, /. aff. subvesicularis re mi nds us of the 
planktonic forami nifer Gfoborotafia crassaformis. Refere nces to 
lnscufptarenula .wbvesicularis by Gradste in et al. ( 1994), and 
Charnock and Jo ncs ( 1990) shou ld be ass igned to A. aff. sub-
vesicularis or A. ingerlisae n.sp . (sec above) . 

The true/. subvesicufaris (H::mzl ikovft) apparently be longs to 

the Cretaceous group of 4-5 chambered deep mari ne ''1'rocham-
mina " species that possess a highly convex umbilica l side, such as 
/. quinquefobo (Geroch), /. gyroidinaeformis (Krashenni nikov). 
and I. praegyroidiniformis (Byst rova & Kossi tskaja), a group 
which in itself requires more detai led taxo nomic revi sion (M. 
Bubik. personal communication. 1996). 

lnsculptarenula praegyroidiniformis (Bystrova & Kossi t-
skaja). from the Jurassic-Cretaceous boundary beds of No11hern 
Siber ia and Spitsbergcn is higher conical. w ith a concave spi ral 
s ide: the top of the chambers on the umbil ical s ide is nattened. and 
there is a wider umbilica l depress ion. 

lnsculptarenula quinqueloba (Geroch) from the Upper Juras-
sie and Lower Cretaceous of Poland, Atlant ic and Ind ian Oceans 
has fewe r chambers per whorl , radia l sut ures and a more planocon-
vcx test with a more broadly rounded, and more lobate pe riphe ry. 

lnsculptarenula gyroidinaeformis (Krashcnnin ikov) from 
Upper Cretaceous of the Indian Ocean and Magura Oysch unit. 
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Fig. 8. lnsculptarenula aff. subvesicularis (Hanzlikov3.), x 170; 
Mobii9/13-3A at5480 ft. Redrawn after Gradstein et al. (1994) 

Poland has 5 chambers in the last whorl. and a closed umbilicus. 
This taxon should be compared to /. quinqueloba, to determine if 
it the stratigraphic range of the latter should be ex tended upwards. 

lnscu/ptarenu/a gyroides (Cushman & Waters, 1927) from 
the Maastrichtian Navarro Formation in Texas differs in possess-
ing six chambers in the final whorl that arc higher on the ventral 
side. and have longer more obliquely curved sutures on the dorsal 
(spiral) side. 

Family CONOTROCHAMM IN IDA E Saidova, 1981 

Genus Conotrochammina Fin lay, 1940 
Rema rks: Loeblich and Tappan ( 1987) reported the stratigraph i-
cal range of this genus (type species Conotrochammina whangaia 
Finlay, 1940) as Paleocene. However, C. whangaia is al so known 
from the Maast ri chtian in the central Nmth Atlantic. Our finding 
of a new species at Site 643 extends its range into the Eocene. 

Conotrocltammina voerbtgensis Gradstein 
& Kaminski , n .sp. 

Fig. 9, Fig. 10 (1-3) 

1990. Conotrochammina sp.: Kaminski et al. , p. 370, pi. 8, figs. I , 
2. 

1990. Trochammina sp. I : Charnock & Jones. p. 187, pi. 11 . figs. 
4-6: pi. 22, fig. 5. 

Etymology: Named after the Plateau. where we first ob-
served well-preserved specimens in the Eocenc at ODP Site 643 . 
Diagnosis: A small , fine-grained strongly trochospiral form with 
sutures on the spirnl side common ly aligned. and radiating outward 
across whorls like spokes. Apertu re small. area!. oval. surrounded 
by a lip. 
Holotype: Ocean Dri ll ing Program Hole 643A. Vs:sring lope, 
Norwegian Sea, Sample 643A-52X- I, 83- 88 cm. 
Materia l, localities a nd horizons: The types are from ODP Site 
643A. Sample 643A-52X- 1, 83-88 cm. Slope. Norwegian 
Sea, where it was observed over an interval of about 70m down-
ward from Core 52X- I to Core 57X-3. The species also occurs in 
on Haltcnbanken in well Saga 640612-1 at 2500 m. Add itional 
mate ria l is from greenish ::; halcs ass igned to the lower pa1t of the A. 
rwhvenmurrayi- R. paupera Zone, in Viking Graben well Conoco 
(UK) 21 1119-1 , swc. 5632 rt. Also observed in Saga 34/4-5 at 1930 
m. Saga 34/4-6 at 1630 m. Saga 3417-9 at 1620 m, Saga 25/6-2 at 

Fig. 9. Paratype of Conotrochammina voeringensis Grads tcin 
and Kaminski. n. sp.; ODP Hole 643A. s lope. Sample 
643A-52X-I , 83-88 cm. Length of scale bar - 40 Redrawn 
after Kaminski et al. ( 1990) 

1760 m. Saga 212-5 at 2590 m, and Mobil (UK) 9/13-3A in the 
interval of 5450-5840 ft. Common in " tlysch-type" agg lut inated 
assemblages in the Paleogenc of the North Sea, ranging from 
Campanian to ear ly/middle Eocene (Charnock & lanes, 1990, p. 
187). 
Desc ript ion: Test small, high trochospi re, consisting of 3 or 4 
whorls, with 4 chambers per whorl. Chambers globular. with 
depressed sutures. On the spiral side sutures are often a lmost 
perfect ly aligned, radiating outward like spokes across the whorls. 
The coi l suture is depressed on the spira l s ide. Umbilicus is closed 
and sl ightly depressed. Aperture is an oval. area! opening, sur-
ro unded by a lip. It s position is is extraumbilical, exactly in the 
a'Xis of trochospira l coi ling. Wall medium to finel y agglut inated. 
finely fini shed. 
Dime nsions: 100--250 J.liTI . 
Remarks: Forms ass igned to C. voeringensis previously may have 
been referred to Trochammina globigeriniformis, var. alttformis 
Cushman & Rcnz ( 1946). The latter has fewer whorl s, atta ins 
larger size, is coarser grained and has a basal, rather than an area! 
aperture. The new taxon differs from C. whangaict Finlay. the type 
species, in its smaller dimensions. fine grained wall. closed um-
bilicus. an in the presence of a lip surrounding the aperture. 

Conotrocltammina whangaia Finlay, 1940 
Fig. 5 (7a-b) 

1940. Conotrochammina whangaia Fin lay. p. 448. pi. 62, figs. 1-2. 
1988. Conotrochammina whangaia Fin lay: Kaminski el al., p. 193. 

pi. 7. figs. 19-20. 
Description: Test large, coi led in a high trochospire of 3-4 
whorls, with 4- 5 chambers in the last whorl. Umbilicus open; 
aperture a round area! opening in the centre of the apertural face. 
Wall relative ly thick. medium to coarse grai ned. 
Material and loca li ty: Observed in ditch cuttings samples in 
wells 6306110- 1 at 11 70 m and 650712-3 at 2020 m, offshore mid 
Norway, ' ' inshore'' from the V0r ing Plateau. 
Remarks: Specimens from the Norwegian margin are identical to 
those from the Danian of the Lizard Springs Fom1ation. Trinidad. 
The species al so has been observed in the Maastrichtian of Gabon. 
the Danian of the Moroccan Rif. and in the Dan ian of the Polish 
Carpathians (Kuhnt & Kaminski. 1990). Our finding of C. whan-
gaia in an offShore Norway well is the fi rst record o f this species 
in the Norwegian Sea. It was found in strma assigned to the lower 
pa rt of the 7: paupera Zone (Zone NSR2A). 
lower part of the upper Paleocenc. 
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Fig. 10. SEM photographs. 1:1-c - Conolmdwmmina voeringensis Gradstcm & K<llllinsl•.i. n.sp .. holot)pt!. OOP Hole 6-13. Vocring 
Plateau. Sam ple 643A. 57 R-:;. S:l- 85 cm: 2a-c - Conolrochammina voeringensis Gradstci n & Karn inski. n.sp .. pa ratypc. SAGA :l417-9 
m 1620 m: 3a-c - Conorrochammina voeringensis Gradstcin & Ka minski . n.sp .. paratyp!.!. SAGA 3414-6 at I 630 m {2c & 3c in the same 
scale like I c) 

Fam ily AMMOS PHAERO ID IN IDAE C ushman, 1927 

Genus Cystammina Neumayer. 1889 

Cystrmtmina StJeni Gradstein & Kam inski n. sp. 
Fig. 11. Fig. 12 ( 1- 6) 

198 1. Praecyswmmiua afT. globigerinaeformis Krashcnninikov: 
Gradstein & Bcrggrcn. p. 258- 259. pi. 9. ligs. 11- 15. 

1982. Cyswmmina globigerinaeformis (Krashcnninikov): Mi ll er et 
al .. p. 2 1. pi. 2. tigs. 13. 17. 21. 

1989. AmmO:sf;haeroidiua sp.: Kami nski et al.. pl. 5. fig. 4. 
19'JO. (vsta111111ina paucilocufata (Brady) : Charnock & Junes. pi. 

16. lig. 4a-c. 
1990. Praecyslammina sp. : Kmninski el al. . p. :no. pi. 7. rigs. -ta. 

b. 5. 
Etymology: In honour of Svcn Oslo. \\ ho ass isted 
with acquisit ion of"Norwcginn sample materia l for our study of 
cosmopolitan agg lutinated fo ram inif"cra. 
Diagnosis : Test compact. involute. with oval to spherical outline. 
strongly cmbmcing chambers that rapid ly increase in size. Cham-
bers arc rounded. no t with 2 to 3 visibk on one si(k and 
3 or 3 to -1 on the other: aperture an area I s lit. often with 
corners. with rim or downward poi nting overhanging li p: test wa ll 
lincly ugglutinatcd. smoothly lin ishcd. 

Saga 6406/8-1. 2560 m is housed in the M icrupakun-
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8790 tl, Shell (UK) 30/19- 1 at 8890 li. and Saga 212-4 at2620 m. 
In the North Sea and offshore 1orway. the species occurs in the 
Trochammi'w rttfhvenmurray i- Reticulophragmium paupera 
Zone. Subbotina patagonica Zone and lower Ammomarginu/ina 
aubertae Zone ofGradstein et al. ( 1988), upper Palcoccne to lower 
part of Middle Eocenc (Fig. 8). Its range extends downward in 
Upper Cretaceous strata (Campanian). 

In Trinidad rare specimens occur in the upper Palcocenc 
(Zone P4) of the Lizard Springs Formation. It is also observed in 
11ysch-ty pe agglut inated assemblages of Maastricht ian to early 
Eoccne age in the At lantic region, Labrador Shelf. Alpine- Carpa-
thian region. no11hcrn Spain. and no11hcrn Morocco; and in upper 
Palcocene to middle Eocenc abyssal assemblages at DSDP Si te 
112 and at ODP Si te 647 in the Labrador Sea. 

The species is typicu l for Campan ian to Paleoccne middk 
bathyal or deept:r marine sed iments. with rare in upper 
bathyal strata. lt ranges into the midd le Eocene in abyssal assem-
blages from DSDP/ODP si tes. 
Description: Test globose. strcptospiraly coi led with 3 or 3.5 
chambers per whorl. The chambers cue elongate to spherical, rap-
id ly increase in size and strongly embrace in a tight. involute 
manner: there arc 2 or 2-3 chambers visible on one side and 3 or 
3--4 on the other. The wall is smooth. very finely agglutinated. and 
onen we ll silicificd: the aperture is an area I slit with a distinct lip. 
Dimensions: Specimens range between 100 and 350 J.lm in diame-
te r. 
Remarks: Cy:;tt1111111ina sveni n.sp .. in the North Sea and offsho re 

orway resembles C. pauciloculaw (Brady). The latter is less 
tightly coiled. with 4 to 5 chambers visible form the exterior and 
has more elongate chambers. Transitional morphotypes between 
the two taxa occur. and the two taxa may be phylogcnetically 
re lated. with C. pauciloculata extending to the Recen t. Cystam-
mina sveni n.sp. probably derived from the Upper Cretaceous 
Praecystammina g lobigerinaeformis Krashenninikov. 

Praecystammina globigerinaeformis Krashenninikov differs 
from C. sveni n.sp. in having a less tightly coi led. more evolute 
test, chamber that increase in size more slowly, more (3- 5) cham-
bers vis ible per whorl. and an aperture that is round in juveniles. 
becoming oval to a slit li ke in more developed specimens. 

CONCLUSIONS 

The fi ve new species of deep-water agglutinated 
foraminifera described herein have distinct stratigraphic 
ranges in the Pal eogene of the Central North Sea and off-
shore Centra l Norway (Fig. 13). The stratigraphic ranges o f 
taxa are expressed in terms of the probabilistic NSR (North 
Sea RASC) biozonation for the Cenozoic of the northern 
North Sea and 1-la ltenbanken (Gradstein & Biickstrtim, 
1996). At present , our observations of Annectina biedai 
n.sp. and Reoplzanus berggreni n.sp. are limited to the North 
Sea area. The two Paleocene species (C sveni n.sp. and C 
voeringensis n.sp.) have also been observed as far north as 
the western Barents Sea (J. Nagy & M. A. Kaminski, unpub-
lished observations). A nother species of Conotrochammina 
(C wlwngaia) has been observed in the North Sea for the 
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Fig. 13. Stratigraphical distribut ion of the new species in the 
Palaeogene of t he N011h Sea and offshore Norway. The zonation is 
afte r Gradstein & Blickstrom ( 1996) 

first time, emphasizing the bipolar (cosmopolitan) nature of 
this New Zealand species. At least one of the new species 
(Ammoanita ingerlisae n.sp. may be widely distributed of 
the Atlantic and western Tethys. 

Extensive drilling in offshore mid Norway has estab-
lished that the deep water agglutinated biofacies in many 
wells extends back to the Turonian, and that from the Cam-
panian to Eocene, a remarkably homogeneous agglutinated 
fa una may have persisted regiona lly . Future studies may 
document the pre-Paleogene ranges and distributi on of the 
taxa involved, and provide links to the Cretaceous deep 
water assemblages from Central Europe and circum North 
Atlantic sites. 

Acknowledgements 

Wt:. thank John Whiltaker. Miroslav l3ubik. Sven BlickstrOm. 
Ewa Malata. and JcnO Nagy for advice and comparat ive sample 
material. We also thank Jim Davcy (UCL) for assistance with the 
SEM. and Mrs. Schudl (Kiel). for assistance with the photography. 
JenO Nagy, Miroslav Bubik. and Tor Eidvin commented on a ver-
sion of this paper. This is contribut ion no. 56 of the Dccp-Watt:r 
Agglut inated Foraminifera l Project. 

Fig. 12. SEM photographs. l ll-c - Prnecystammina sveni Gradstcin & Kaminski. n.sp., holotype, Saga 6406/8- 1 at 2560 m: 2:t, b -
Praecystammi11a sveni Gradstcin & Kaminsk i, n.sp. , paratype. Mobil 35/ 11- 1 at 1330 m: 3 - Praecystammina sveni Gradstein & 
Kaminski, n.sp., paratype. Saga 6406/8-1 at 2560 rn: 4a, b - Praec.ystammina sveni Gradstcin & Kaminski. n.sp .. Conoco 2 11 /19-1 at 
5630 ft . SWC: 5 - Praecystammina sveni Gradstc in & Kaminski. n.sp., Conoco 21 1/ 19- 1 at 5630 ft ; 6 - Praecy.stammina sveni Gradstcin 
& Kaminski , n.sp .. paratype, Saga 6406/8- 1 at2560 m ( la & 2a x 650). Lcgth of scale bJr - 50 fliTI 
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Streszczeni e 

NOWE GA TU KI 
OTWORNIC AGLUTYNUJI\CYCH Z OSADOW 

MORZA POLNOCNEGO I MORZA 
NORWESKIEGO 

Felix M. Gradstein & Michael A. Kaminski 

Palcogcr'lskic osady z centralnej Mor7.a Norweskiego i 
wybrzei:y Srodkowcj Norwcgii zawieraj (\ zr6:tnicowanc 
wo zcspoly otwornic aglutynujqcych, wykorzys-
rywane do regionalnej korelacji Wiele z nichjest 
formami .. kosmopolitycznymi ... opisanymi po raz picrwszy z pol-
skich Karpat fli szowych, ale czcrSC z nich znanajest tylko z rejonu 
Morza Norweskiego i Morza P61nocnego. Opisy taksonom iczne 
wirrkszoSc i otwornic aglutynujqcych tcgo obszaru zostaly juz opu-
blikowane wczcSniej (Gradstein & Bcrggren. 1981: Verdenius & 
van Hinte, 1983; King. 1989: Gradstcin & Kaminski, 1989: 
nock & Joncs. 1990: Gradstcin et al .. 1994). W tcj pracy przed-
stawiono opisy fonn naleiqcych do cyclaminid6w. skupiajqc 
dodatkowo na ich znaczeniu dla lokalnej i rcg ionalnej korclacj i 
stratygraticznej. Pr6by do badml pochodzily z ot-
wor6w wienniczych. kt6rych poloZenic przedstwiono na Fig. I. 

Wyr6iniono nowych galunk6w otwornic aglutynuj acych 
(Figs. 2-7, 9- I2): Annectina biedai n.sp. (coccn- oligocen). Reo-
phanus berggreni n.sp. (cocen-dolny oligocen). Ammoanita in-
gerlisae n.sp. (dolna czcrSC g6 rncgo paleocenu). Conotrocham-
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mina voeringensis n.sp. (kampan-dolna Srodkowego eo-
cenu) oraz Cystammina sveui n.sp. (kampan-Srodkowy eoccn). 

Opisano r6wnict innc taksony (spoza rodziny Cyclaminidac). 
wyr6:iniane wczeSnicj w randze otwartej nomenklatury zoolo-
gicznej , im status forma lny. Opisano po raz pierwszy z 
tego regionu gatunck Conotrochammina whangaia Finlay. Takson 
ten jest kosmopolityczny. bowicm znany jest on z osad6w tego 
wicku r6wniei. z rcjonu Nowej Zelandii i Trinidadu. Takson 
lnsculptarenula aiT. subvesicularis (Fig. 8) w osa-
dach palcocenu Morza P61nocncgo jest prawdopodobnie nowym 
gmunkiem z grupy trochamminid6w globorotaliopodobnych. 
opisanych z innych obszar6w w osadach kredy i paleocenu. 

Przeds tawiono r6wn ici uwagi taksonomiczne dotyczqcc ga-
tunku lnsculpraremda subvesicularis 1-fomola et 1-fanzlikova, opi-

sancgo z osad6w albu Karpat. a rakZc Reoplumus berggreni n.sp., 
lfnectina biedai n.sp. i Conotrochammina voeringensis n.sp .. zna-
nych jcdynic z osad6w w rcjonic Mor.ta P61nocnego. 

Przcdstawiono zasicrgi stmtygraficzne nowych gatunk6w na 
tic biozonacji osad6w paleogenu Morza P61nocnego i Morza or-
wcskiego (Fig. 13). 

lntcnsywne wicrcenia prowadzonc u wybrzeZy Srodkowej 
Norwcgi i pozwolily udokumcntowaC w pcwnych rcjonach ci(lloSC 
biofacji otwornic aglutynuj(lcych od turonu. Na 
tych obszarach stwierdzono obecnoSC bardw podobnych zespo-
16w otwornic aglutynuj (\cych w osad,ICh od kampanu do eocenu. 
Dalsze badania pozwolq_ zapcwne powiqzaC wyr6Z.nio-
nych takson6w z zespolami znanymi z osad6w w Europie rod-
kowej oraz z szeregu wierce1l w p61nocncj Atlantyku. 
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