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Coals interbedded between basalts on Suduroy, Faeroe Islands contain a non-marine microflora charac
terized by the common presence of a Momipites-Caryapollenites complex, low numbers of bisaccate 
pollen and the absence of pollen of the Normapolles group. The assemblage is related to North 
American microfloras as shown by such species as Phaseoliidites stanleyi and Pesavis tagluensis. 
Based on the concurrent range of several species, the evolutionary level of pollen of Juglandaceae-like 
plants, and the quantitative composition of the assemblage, a late Paleocene age is probable. This 
dating is in accordance with a new magnetostratigraphic correlation herein proposed. The climate was 
humid and warm temperate. The coals are partly lacustrine. Replacement of "Alnus"- to 
"Sphagnum"-types probably shows a reduction of nutrients by regional leaching. 

Jane Lund, Fr.-Hoffmann-Str. 8, D-3109 Wietze, West Germany, September 9th, 1988. 

The volcanic sequence with interbedded coals oc
curring on the Faeroe Islands has been assigned 
to different ages in the literature. Based on re
gional geologic arguments, Rasmussen (1963) 
considered the sequence to be of Eocene to Oli
gocene age, whereas later radiometric datings 
(Tarling & Gale 1968) implied an early Eocene to 
early Paleocene age. Waagstein, Hald, J0rgen
sen, Nielsen, Noe-Nygaard, Rasmussen &

Schonharting (1984) suggested a tentative mag
netostratigraphic correlation, but did not com
ment on its relationship with chronostratigraphy. 
The implication of magnetostratigraphy for the 
dating of the Faeroe Islands basalts is discussed 
seperately below. 

Preliminary palynologic studies of the Faeroe 
Islands coals by Laufeld (1965) pointed to an 
Eocene age. In Lund (1981 and 1983) the micro
flora of additional samples was briefly outlined 
and placed in the late Paleocene. The aim of this 
paper is to give a full account of the mentioned 
interbasaltic microflora and to elaborate on its 
age and paleoenvironment. 

The stratigraphic term late Paleocene is used in 
accordance with Berggren, Kent & Flynn (1985) 
to cover the interval between the Danian and the 
Ypresian and to correspond to the youngest NP4 
to NP9 Zone in the nannoplankton zonation 
scheme of E. Martini. It is important to note that 

the late Paleocene, as used in this sense, includes 
the youngest Landenian/Spamacian, in accord
ance with Curry, Adams, Boulter, Dilley, 
Eames, Funnell & Wells (1978). Other authors 
(e.g. Krutzsch & Vanhoorne 1977, Springhorn 
1984) place the youngest Landenian/Spamacian 
in the early Eocene. 

Geology 

The Faeroe Islands are a part of the North Atlan
tic basaltic province (fig. 1). The basaltic se
quence on the Faeroe Islands is at least 5 km 
thick with 3 km exposed and 2 km known from 
drilling (Rasmussen & Noe-Nygaard 1969, Waag
stein et al. 1984). In the middle of this sequence, 
between the so-called lower and middle basalt 
series, a coal (ea. 1 m) occurs overlain by up to 13 
m of clay and tuffs. In addition, coal is known 
also from a slightly deeper level just below the 
topmost 20 m thick basalt layer of the lower 
basalt series (Rasmussen & Noe-Nygaard 1969). 

Magnetostratigraphy 

The seabottom between Iceland and the Faeroe 

Islands was mapped for magnetic anomalies 
(Bott, Saxov, Talwani & Thiede 1983). By this 
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Fig. 1. Position of the Faeroe Islands locating Suduroy. Tertiary to Recent volcanics are shown in black. 

mapping the Faeroe Islands were not tied in num
bered sequence of Tertiary magnetic events, 
which correlate with the stratigraphic scheme 
(Eocene, Paleocene etc.) as shown here on fig. 2, 
and on fig. 4.7 in Harland, Cox, Llewellyn, Pick-
ton, Smith & Walters (1982). 

According to Abrahamsen (1967 fig. 7) and 
Waagstein et al. (1984) the basalt sequence on 
the Faeroe Islands is magnetized in descending 
order: (a) 1600 m reverse, (b) 290 m normal, (c) 
250 m reverse, (d) 360 m normal, and (e) ca. 2200 
m tentatively reverse. The coals occur at the tran

sition between (a) and (b); (e) is known only 
from drilling with five short cores from 326 m -
2166 m below sea level. When these thicknesses 
are compared with the duration of the magnetic 
events as shown in Harland et al. (1982) the best 
fit is obtained when (a) is correlated with polarity 
24r, (b) with 25, (c) with 25r, (d) with 26, and (e) 
with 26r (fig. 2). As the Eocene-Paleocene 
boundary falls in the middle of polarity chron 
24r, this implies that the coals are probably of 
late Paleocene age. 

The herein proposed magnetostratigraphic cor-
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Fig. 2. Correlation of the Faeroe Islands basalt series and the magnetostratigraphic time scale. Polarity of the basalt series is after 
Abrahamsen (1967) and Waagstein et al. (1984). 

relation does not fit with the provisional correla
tion proposed by Waagstein et al. (1984), who 
tentatively suggested that the thick lower reverse 
interval (e) was formed within the same reverse 
magnetic period as the East Greenland basalts 
which had been correlated with anomaly 24-25. 

This would imply a correlation of (a) with 23r or 
perhaps even with 22r. 

However, a correlation of (a) with 23r, which is 
of short duration, is unlikely due to the consid
erable thickness of (a). A correlation of (a) with 
22r, which is of longer duration, seems excluded 
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Fig. 3. Microflora yielding localities A, B, and C from Suduroy, 
Faeroe Islands. 

by the map of Bott et al. (1983) according to 
which 22r at the sea bottom is to be expected 
about 200 km to the NW of the Faeroe Islands. 
The upper thick reverse interval (a) is therefore 

considered to correlate with 24r. This implies that 
the lower thick reverse interval (e) should be 
correlated with 26r which is the next underlying 
reversely magnetized interval of long duration 
(fig- 2). 

Nevertheless, as there are different opinions 
on the magnetostratigraphy of the Faeroe Is
lands, independent dating is needed. In the fol
lowing such an independent biostratigraphic dat
ing is presented utilizing palynology. This dating 
is in accordance with Lund (1983). 

Material 

The samples used for the palynological study 
were collected at three localities (A, B, and C) 
from the northern part of Suduroy (fig. 3). Local
ities A and B represent the coal bearing sequence 
at the junction between the lower and the middle 
basalt series, whereas locality C exposes coaly 
clay just below the topmost basalt layer of the 
lower basalt series. 

The most complete section was obtained from 

Fig. 4. The main coal seam at locality A, the only shaft still mined when the photograph was taken in 1975. The position of samples 
8-17 is indicated. The subdivision of the coal is shown on fig. 5. 
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Fig. 5. Locality A, profile with coal (shaded), clay (blank), and 
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locality A, where the profile shown on figs 4 and 
5 was found at the end of a ca. 200 m long almost 
horizontal mineshaft. This was the only shaft still 
open in 1975 when the samples were collected. It 
is located close to profile 16 described by Ras
mussen & Noe-Nygaard (1969). The succession 
and thickness of strata in profile 16 equates to 
that of locality A shown in fig. 5 except that the 
lower coal band is only 60 cm thick in profile 16 
and 140 cm thick on locality A. The total thick
ness of coal at locality A (ca. 1.70 m) is the 
largest known from the Faeroe Islands. 

Locality B (fig. 3) is found in the bank of a 
small stream. The samples collected (03 and 05) 
are coal and clay, but as the layers are dislocated, 
a sequence of strata cannot be recognized. A 
detailed lithostratigraphical correlation with the 
profile shown on fig. 5 from locality A is there
fore not possible. 

Locality C (fig. 3) is located at the top of the 
coastal cliff. The single sample collected (29) con
sists of a mixture of coal and clay. It represents a 
stratigraphic level about 20 m below localities A 
andB. 

Sample preparation 

The preparation included treatment with cold hy
drochloric acid (HC1), and hot hydrofluoric acid 
(HF), followed by hot HC1. Remaining minerals 
were removed by gravity separation in zinc chlo
ride (ZnCl2) solution with a specific gravity of 
1.9. The preparation was sieved using a 10 um 
nylonfilter and inspected microscopically to de
termine further treatment. Sieving and micro
scopical inspection were employed between all 
the following preparation stages. With the excep
tion of sample 08, the samples employed for pho
tographic documentation (plates 1-7) were 
treated with 5% potassium hydroxide (KOH) so
lution. Plant fibres were removed with a 80 um or 
a 53 um nylon filter. Samples 09 and 11 to 14 
were oxidated additionally with Schulze's solu
tion for one minute and samples 10 and 16 for 0.5 
minute. The oxidation was followed by KOH 
treatment (5%, 2-5 minutes). Through this prep
aration, it was possible to obtain slides rich 
enough for counting palynomorphs (table 2). 
Glycerine was used as the embedding medium. 
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Systematic palynology 

Authors referred to above species level are omit
ted in the references. 

Anteturma SPORITES H. Potonié 
Turma TRILETES (Reinsch) Dettmann 
Subturma AZONOTRILETES (Luber) Dett
mann 
Infraturma LAEVIGATI (Bennie & Kidston) R. 
Potonié 

Deltoidospora Miner 1935 
Deltoidospora diaphana Wilson & Webster 1946 
PI. 1, fig. A 
Size: 26-{33)-38 fim; 5 specimens. 
Remarks: This species of Deltoidospora is char
acterized by its amb with rounded apices and 
faintly concave sides and the length of the laes-
urae, which are ca. 2/3 r. 
Distribution: North America, Late Cretaceous 
(Stanley 1965; Norton & Hall 1969) and Paleo
cene (Wilson & Webster 1946; Stanley 1965). 

Stereisporites Pflug 1953 
Stereisporites sp. 
PI. 1, fig. B. 
Size: 21-(22)-24 um; 11 specimens. 

cf. Stereisporites sp. 
PI. 1, fig. C. 
Size: 19 urn (1 specimen only). 
Remarks: Laesurae with undulating raised mem
braneous labra; contactarea more sculptured 
than rest of grain which is scabrate. 

Undulatisporites Pflug 1953 
Undulatisporites sp. 
PI. 1, fig. D. 
Size: 19-(20)-22 um; 5 specimens. 
Remarks: No taxa compare closely with this spe
cies characterized by (a) long laesurae, lr, with 
undulation raised labra, (b) triangular amb with 
straight to convex sides and faintly pointed to 
rounded apices, and (c) scabrate exine, less than 
1 um thick. 

Infraturma APICULATI (Bennie & Kidston) R. 
Potonié 

Baculatisporites Pflug & Thomson 1953 
Baculatisporites gemmatus Krutzsch 1959 

PI. 1, fig. E. 
Size: 5O-(53)-60 um; size is unreliable as only 3 
deformed specimens were measured. 
Distribution: Paleogene of East Germany 
(Krutzsch 1959), France (Gorin 1974), and Spits
bergen (Manum 1962). 

Infraturma MURORNATI Potonié & Kremp 

Trilites Cookson ex Couper 1953 
Corrugatisporites Thomson & Pflug 1953, Lygo-
dioisporites Potonié ex Delcourt & Sprumont 
1955, and Trilitisporites Danzé-Corsin & Laveine 
1963 are considered junior synonyms of Trilites. 

Trilites multivallatus (Pflug) Krutzsch 1959 
PI. 2, figs A, B. 
Size: 35-(62)-70 urn; 5 specimens. 
Remarks: This species is characterized by verru-
cae of varying size (max. diameter 5 um, max. 
height 3 um) which are often confluent to irreg
ular rows which are spaced less than 2 um apart. 
This sculpture, which occurs all over the spore-
surface, is stronger than in the related species T. 
solidus (Potonié) Krutzsch (1959, p. 150, pi. 27, 
figs 294-295), and T. paravallatus Krutzsch 
(1959, p. 152, pi. 27, fig. 298). In Thomson & 
Pflug (1953, p. 55, pi. 2, figs 37-38) T. multiv
allatus was originally described as a subspecies of 
T. (al. Corrugatisporites) solidus Potonié and 
raised to species rank by Krutzsch (1959, p. 149). 
Distribution: Paleogene of Middle Europe 
(Thomson & Pflug 1953), Paleocene, upper Lan-
denian of Belgium (Roche 1973 for subfsp. mag-
nus) and Oligocene and Miocene of East Ger
many (Krutzsch 1967). 

Subturma ZONOTRILETES Waltz 

Polypodiaceoisporites Potonié 1951 ex Potonié 
1956 
Polypodiaceoisporites marxheimensis (Murriger 
& Pflug ex Thomson & Pflug) Krutzsch 1959 
PI. 1, figs F, G. 
Size: 50-(56)-60 um; 13 specimens. 
Remarks: Presence of a cingulum (4-6 um broad, 
at apices slightly thinner) distinguishes P. marx
heimensis from Trilites multivallatus (pi. 2, figs A, 
B). Other published species of Polypodiaceoispo
rites are considerably smaller than P. marxhei
mensis. 
Distribution: Late Paleocene of Belgium (Roche 



Bulletin of the Geological Society of Denmark 187 

1969 & 1973; Krutzsch & Vanhoorne 1977), mid
dle Eocene of Hungary (Kedves 1969) and Oligo-
cene of East Germany (Krutzsch 1967). The ol
dest known occurrence is from the late Paleo-
cene, upper Landenian of Belgium (al. P. 
macrospeciosus (Potonié) Kedves in Roche 
(1973, pi. 1, figs 5-7)). 

Turma MONOLETES Ibrahim 

Laevigatosporites Ibrahim 1933 
Laevigatosporites haardtii (Potonié & Venitz) 
Thomson & Pflug 1953 
PI. 2, figs F, G. 
Size: Length 26-(33)^l0 um (14 specimens), 
width 20-(24)-31 urn (13 specimens). Length/ 
width: 1.2-1.5. ' 
Distribution: Late Cretaceous to Paleocene of 
North America (Stanley 1965; Wilson 1978). Pa
leocene to Eocene of Spitsbergen (Manum 1962). 
Paleocene to Pliocene at numerous localities 
within Europe. 

Laevigatosporites cf. haardtii (Potonié & Venitz) 
Thomson & Pflug 1953 
PI. 2, fig. H. 
Size: Length 28-(35)-46 urn (9 specimens), width 
18-(24)-30 um.Length/width: 1.2-1.7. 
Remarks: With conspicuous folds. 

Reticuloidosporites Pflug 1953 
Reticuloidosporites dentatus Pflug 1953 
PI. 2, figs C, D, E. 
Size: Length 42-(46)-52 urn (16 specimens), 
width 26-(31)-35 um (15 specimens). Length/ 
width: 1.2-1.7. 
Remarks: "Reticulate" with low coni where the 
muri join. 
Distribution: Late Cretaceous to early Tertiary of 
North America (e.g. Wilson 1978); middle Eo
cene of West Germany (Potonié 1956). 

Anteturma POLLENITES R. Potonié 
Turma SACCITES Erdtman 
Subturma DISACCITES Cookson 

Pityosporites Seward 1914 emend. Manum 1960 
Pinuspollenites Raatz 1937 is in accordance with 
Manum (1960) and considered to be a junior 
synonym of Pityosporites. The species P. labda-
cus, P. alatus, and P. pacltovae are used according 
to descriptions in Krutzsch (1971). 

Pityosporites labdacus (Potonié) Thomson & 
Pflug 1953 
Pityosporites cf. alatus (Potonié) Thomson & 
Pflug 1953 
Pityosporites cf. pacltovae Krutzsch 1971 
?"cf. Pityosporites, Type A" Manum 1962 
Pityosporites sp. 
Piceaepollenites Potonié 1932 
Piceaepollenites sp. 
Size: Total width (including sacci) 60-(67)-70 um 
(5 specimens). 
Cf. Piceaepollenites sp. 

Turma ALETES Ibrahim 

Sciadopityspollenites Raatz 1937 emend. Potonié 
1958 
Sciadopityspollenites serratus (Potonié & Venitz) 
Raatz 1937 
PI. 6, figs G, H. 
Size: 28-(29)-32 um (4 specimens). 
Distribution: Paleogene of Spitsbergen (Manum 
1962; Manum & Throndsen 1986). Late Eocene 
to Pliocene of East Germany (Krutzsch 1971). 

Inaperturopollenites Pflug & Thomson 1953 
Inaperturopollenites hiatus (Potonié) Thomson & 
Pflug 1953 
PI. 6, figs K, L. 
Size: 18-(24)-36 um (15 specimens). 
Remarks: Smooth to microverrucate with a fis
sure, the length of which is at least half the diam
eter of the grain. 
Distribution: Often mentioned in the literature 
from Late Cretaceous (Stanley 1965) to Pliocene 
(Meon-Vilain 1970). The oldest occurrence noted 
from Europe is late Paleocene of Belgium 
(Roche 1969, 1973). 

Sequoiapollenites Thiergart 1938 
Sequoiapollenites paleocenicus Stanley 1965 
PI. 6, figs I, J. 
Size: 20-(24)-28 um (7 specimens). 
Remarks: This species is characterized by a dis
tinctive curvate ligula. The sculpture is scabrate 
but finer to absent on the ligula. S. papillapolle-
nites (Rouse) Srivastava 1966 and S. polyformo-
sus (Thiergart) Potonié 1958 differs from S. pale
ocenicus by having a shorter and straight ligula 
and by a finer sculpture which also covers the 
ligula. 
Distribution: Late Cretaceous? (Plauchut & Ja-
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Table 1. Characters used to distinguish types of Caryapollenites. Size and exine thickness in urn. 

Caryapollenites 
type no. 

1 

2 

3 

4 

5 

6 

Size 

34-(35)-37 

26-(27)-29 

32-<35)-37 

30-(32)-35 

29-(31)-34 

28-31 

Exine 
thickness 

1-1.5 

1-1.5 

< ca. 1 

ca. 1 

0.5-1 

1 

Grains 
measured 

4 

5 

7 

5 

6 

2 

Shape, sides 

slightly 
convex 

convex 

strongly 
convex 

convex 

strongly 
convex 

strongly 
convex 

Polar thinning 

diffuse 

triangular 
well defined 

diffuse 

circular to 
subtriangular 

diffuse 
often folded 

diffuse 
strongly folded 

Pores at 
equator 

0 

0 

0 

1 

2 

1-2 

tard 1976) to Paleocene (Stanley 1965; Srivastava 
1972) of North America. 

Turma POROSES (Naumova) R. Potonié 

Mqmipites Wodehouse 1933 emend. Frederiksen 
& Christopher 1978 
Momipites amplus (Leffingwell) Nichols 1973 
PI. 3, figs A, B, C, D, E, ?F. 
Size: 26-(30)-35 urn (19 specimens). 
Remarks: Distinguished from M. tenuipolus An
derson 1960 by large size and from M. anellus 
Nichols & Ott 1978 by a more poorly defined 
area of normal exine thickness in the "polar" 
exine thinning. PI. 3, fig. F is intermediate to 
Caryapollenites and it is possible that the arbi
trary boundary between Caryapollenites (pores at 
one hemisphere) and Momipites (pores at equa
tor) cuts through one population in the material 
studied. 
Distribution: Paleocene Fort Union Formation of 
Wyoming, USA (Leffingwell 1971). 

Momipites coryloides Wodehouse 1933 
PI. 3, figs G, H. 
Size: 28-(30)-34 um (13 specimens). 
Remarks: Distinguished from M. amplus (pi. 3. 
figs A-E) by the absence of an area of normal 
exine thickness in the polar exine thinning. 
Distribution: North America, Paleocene and Eo
cene (Frederiksen & Christopher 1978; Frederik
sen 1979). 

Momipites sp. 1 

PI. 3, fig. I. 
Size: 30-(32)-37 um (3 specimens). 
Remarks: Characterized by convex sides with a 
bend midway between the pores. 

Caryapollenites Raatz ex Potonié 1960 emend. 
Krutzsch 1961 

Subtriporopollenites Pflug & Thomson in Thom
son & Pflug 1953 is similar to Caryapollenites, but 
differs by having a distinct columella layer or by 
having stronger sculpture. 
Differences in shape (weakly concave to convex 
sides), position of pores (nearly equatorial to 
proximal), and absence or presence of proximal 
(ring) thinning led Nichols & Ott (1978) to dis
tinguish five species of Caryapollenites in the Pa
leocene of the northwest USA. Additional forms 
of Caryapollenites are known from other Amer
ican studies (Frederiksen & Christopher 1978, 
e.g.). Some of these species might be junior syn
onyms of European species (e.g. C. wodehousei 
Nichols & Ott 1978 might be a synonym of C. 
eogracilis Krutzsch & Vanhoorne 1977). A com
prehensive revision of American and European 
species of Caryapollenites would be relevant for 
this study. However, because early descriptions 
from Europe (e.g. Thomson & Pflug 1953) are 
too cursory to allow sufficiant comparison with
out access to holotype material, a revision is not 
attempted. 
Here the different forms of Caryapollenites are 
described in open nomenclature as types 1-6, 
used for the stratigraphic discussion in the chap-
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ter "Evolutionary level of Momipites-Caryapolle-
nites (Juglandaceae)". 

Caryapollenites types 1-6. 
Caryapollenites types 1-6 have the following fea
tures in common: oblate triporate pollen with at 
least one pore located at the proximal hemi
sphere slightly off the equator, exine nearly 
smooth with a thin inner and thicker outer layer 
closely appressed without intermediate baculae-
layer. The exine is thinned at the proximal pole. 
The pores consist of a smaller exopore and larger 
endopore, respectively 2-3 and 8-10 um in size 
when seen from a polar direction. The shape is 
more or less triangular with convex sides and 
rounded apices. The characters used to distin
guish the six types of Caryapollenites are shown 
on table 1. 
Type 3 (PI. 3, fig. L) with proximal pores re
sembles Caryapollenites veripites (Wilson & Web
ster) Nichols & Ott 1978 (Pocknall 1987, pi. 1, 

fig. 11). 
Type 4 (PI. 4, fig. A) with nearly equatorial pores 
resembles to Caryapollenites wodehousei Nichols 
& Ott 1978 (Pocknall 1987, pi. 1, fig. 4). 
Type 5 (PI. 4, fig. B) with nearly equatorial pores, 
diffuse proximal thinning, and a single fold re
sembles Caryapollenites imparalis Nichols & Ott 
1978 as figured by Pocknall (1987, pi. 1, fig. 15). 
Cf. Caryapollenites type 6 (PI. 4, figs E, F) can be 
described as a Type 5 with folds. The folds give a 
superficial similarity to Platycaryapollenites 
Nagy, but Caryapollenites type 6 differs in having 
subequatorial, and not equatorial, pores and by 
lacking exine thinnings along the folds. 
Type 1 (PI. 3, fig. J) and type 2 (PI. 3, fig. K) 
seem to be distinct, and possibly endemic forms. 

Trivestibulopollenites Pflug 1953 
Trivestibulopollenites betuloides Pflug 1953 
PI, 4, figs C, D. 
Size: 22-(25)-30 um (13 specimens). 
Remarks: Probably interrelated with Triporates, 
Type E Manum (1962, p. 60, pi. 15, figs 18-21) 
described from the Paleocene Longyear-seam of 
Spitsbergen and with Paraalnipollenites confusus 
(Zaklinskaya) Hills & Wallace 1969 which is 
characteristic in the Paleocene of Canada (Rouse 
1977). 
Distribution: Tertiary of West Germany (Pflug in 

Thomson & Pflug 1953), Oligocene of Hungary 
(Kedves 1974). 

Alnipollentites Potonié 1931 
"Alnipollenites" trina (Stanley) Norton in Norton 
& Hall 1969 
PI. 4, fig. G. 
Size: 17-(18)-20 um (8 specimens). 
Remarks: This species resembles Alnus pollen 
and the form genus Alnipollenites by having 
thickened ridges connecting the pores, but differs 
by having only three pores, each of which lack a 
vestibulum. This species was originally placed in 
Alnus (Stanley 1965) and transferred to Alnipol
lenites by Norton (in Norton & Hall 1969). Be
cause these specimens are triporate and non-ves-
tibulate, the generic attribution is problematic 
and the genus is therefore placed in inverted 
commas. 

Distribution: North America, early Paleocene 
(Stanley 1965; Norton & Hall 1969), late Paleo
cene (Frederiksen 1979; Wilson 1978) and early 
Eocene (Frederiksen 1980). 

Alnipollenites verus Potonié 1931 
PI. 4, fig. H. 
Size: 16-(22)-28 um (14 specimens). 
Remarks: Alnus-like with 4-6 vestibulate pores 
connected by thickened ridges. 
Distribution: Europe, late Paleocene (Roche 
1969, 1973) and younger. Known also from the 
Late Cretaceous (Wilson 1978) and Paleocene 
(Wilson 1978; Srivastava 1972; Elsik 1968) of 
North America. 

Alnipollenites sp. 
PI. 4, fig. I. 
Size: 20-(23)-26 um (10 specimens). 
Remarks: With convex sides: A. verus differs 
from Alnipollenites sp. by having concave sides. 

Montanapollis Tschudy 1971 
Montanapollis sp. 
PI. 4, fig. J. 
Size: equatorial width including pores 54 um (1 
specimen). 
Remarks: Only the figured specimen was found. 
M. globosiporus (Samoilovitch) Srivastava is 
known from the [Maastrichtian or] early Paleo
cene of Mull, Scotland (Srivastava 1975, Lund 
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1983). It differs in having granulae/verrucae. Fur
thermore it is not spinose like the present Monta-
napollis specimen. 

Turma PLICATES (Naumova) R. Potonié 
Subturma TRICOLPATES Van der Hammen & 
Wymstra 

Tricolpites Cookson ex Couper 1953 emend. Bel-
sky, Boltenhagen & Potonié 1965 
Tricolpites hians Stanley 1965 
PI. 5, fig. A. 
Size: 18-(22)-26 um (5 specimens). 
Remarks: An oblate microreticulate species of 
Tricolpites with granulae at the margins of the 
colpi. 
Distribution: North America, early Paleocene 
(Stanley 1965), late Paleocene (Elsik 1968), and 
Eocene (Potter 1976). 

Tricolpites parvus Stanley 1965 
PI. 5, figs B, C. 
Size: 15-(16)-20 urn (8 specimens). 
Remarks: The microreticulum is less distinct than 
by T. hians although the width of muri and diam
eter of luminae in both species are ca. 0.3 um. 
Distribution: North America, Late Cretaceous to 
late Paleocene (Leffingwell 1971; Stanley 1965; 
Elsik 1968; Srivastava 1972). 

Tricolpopollenites Pflug & Thomson 1953 
Tricolpopollenites sp. 1 
PI. 5, figs D, E, F. 
Size: equatorial diameter 13-(17)-21 urn (5 speci
mens), length 21-(23)-24 um (3 specimens). 
Remarks: This species is characterized by its 
small size and sculpture consisting of closely 
packed baculae which are less than 0.5 um 
height. In resembles T. papillotegillatus Trevisan 
from the late Miocene of Italy (Trevisan 1967). 

Tricolpopollenites sp. 2 
PI. 5, fig. G. 
Size: equatorial diameter 20-(21)-23 F (7 speci
mens), length 22-(25)-27 um (7 specimens). 
Remarks: Characterized by a fine meshed reticu
lum (luminae diameter and height of muri less 
than 0.5 um). 

Tricolpopollenites sp. 3 
PI. 5, figs H, I. 

Size: equatorial diameter 22-(23)-25 um (4 speci
mens), length 28-(30)-34 um (4 specimens). 
Remarks: Distinguished by a relatively rough re
ticulum (lumina diameter nearly 1 um, muri 
width and height 0.5 um). 
Pocknall (1987, pi. 1, fig. 8) figured a specimen 
similar to T. sp. 3 as Tricolpites sp. A. 

Subturma TRICOLPORATES Van der Hammen 
& Wymstra 

Tricolporopollenites Pflug & Thomson 1953 
Tricolporopollenites baculoferus Pflug 1953 
PI. 5, figs J, K. 
Size: equatorial diameter 14-(19)-28 um (15 
specimens), length 17-(23)-32 um (13 speci
mens). 
Remarks: Fraxinoipollenites variabilis Stanley 
(1965, p. 306, pi. 45, figs 33-34) is a junior syn
onym of T. baculoferus Pflug (in Thomson & 
Pflug, 1953, p. 105, pi. 14, figs 4-8) which has 
also been assigned to Favitricolporites Sah 1967 
(Srivastava 1972). The pores are poorly devel
oped and in many specimens no pores were ob
served. The tips of the baculae (nearly 1 um long) 
and clavae are united in a tectum which is micro
reticulate with a lumina diameter of ca. 0.5 um. 
Presence of the clavae distinguishes T. baculofe
rus from T. retiformis Pflug & Thomson (in 
Thomson & Pflug 1953). 
Distribution: Europe, early Tertiary (Thomson & 
Pflug 1953), North America, early Paleocene to 
middle Eocene (Rouse & Srivastava 1972; 
Tschudy 1973 e.g.). 

Tricolporopollenites villensis (Thomson) Thom
son & Pflug 1953 
PI. 5, fig. L. 
Size: equatorial diameter 14—(15)—17 um (3 speci
mens), length 18-(19)-19 um (3 specimens). 
Distribution: Europe, early Eocene (Kedves 
1969) to Miocene (Gorin 1974). 

Tricolporopollenites sp. 
PI. 6, figs A, B. 
Size: equatorial diameter 15-(18)-21 um (15 
specimens), length 22-(25)-26 um (14 speci
mens). 
Remarks: The thin (ca. 0.5 um) exine and the 
sculpture of closely spaced narrow striae (width 
and height ca. 0.3 um) without descernible col-
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Table 2. Percentages of pollen and spore taxa from localities A (samples 09-14), B (sample 05), and the stratigraphically deeper 
locality C (sample 29), "+" denotes very rare taxa observed outside the count of 200 specimens per sample. 

Palynomorph taxa 

Deltoidospora diaphana 
Stereisporites sp. 
cf. Stereisporites sp. 
Undulatisporites sp. 
Baculatisporites gemmatus 
Trilites multivallatus 
Polypodiaceoisporites marxheimensis 
Laevigatosporites haardtii 
Laevigatosporites cf. haardtii 
Reticuloidosporites dentatus 
Pityosporites labdacus 
Pityosporites cf. alatus 
Pityosporites cf. pacltovae 
?"cf. Pityosporites Type A" Manum 
Pityosporites sp. 
Piceaepollenites sp. 
Sciadopityspollenites serratus 
Inaperturopollenites hiatus 
Sequoiapollenites paleocenicus 
Momipites amplus 
Momipites coryloides 
Momipites sp. 1 
Caryapollenites type 1 
Caryapollenites type 2 
Caryapollenites type 3 
Caryapollenites type 4 
Caryapollenites type 5 
cf. Caryapollenites type 6 
Trivestibulopollenites betuloides 
"Alnipollenites" trina 
Alnipollenites vents 
Alnipollenites sp. 
Montanapollis sp. 
Tricolpites hians 
Tricolpites parvus 
Tricolpopollenites sp. 1 
Tricolpopollenites sp. 2 
Tricolpopollenites sp. 3 
Tricolporopollenites baculoferus 
Tricolporopollenites villensis 
Tricolporopollenites sp. 
Phaseoliidites stanleyi 
Cupanieidites sp. 
Pesavis tagluensis 
Other fungal spores (not counted) 

Number of species 

29 

+ 

2.0 
0.5 

0.5 

1.0 
+ 

1.5 

25.5 
0.5 

22.5 

0.5 
2.0 
7.5 

12.0 
9.5 

0.5 

1.0 
+ 

0.5 

+ 

6.5 

6.5 

+ 
+ 

23 

X 

09 

6.5 
1.5 

+ 

1.0 
2.0 
1.0 

38.0 
3.0 
10.5 
1.0 

0.5 
2.0 
1.5 

1.0 
+ 
1.0 
2.5 
5.5 
3.0 

2.5 

11.5 
2.5 

1.5 

0.5 

+ 
+ 

,26 

10 

5.0 

0.5 

1.5 
15.0 
8.0 
+ 

+ 
+ 

0.5 

1.0 

30.5 
1.0 

10.0 
4.0 
+ 

+ 

3.5 
4.5 
5.5 

2.5 
1.0 

6.0 

22 

Samples 

11 

2.5 

4.0 
4.0 

6.0 

1.5 

+ 
1.0 

2.5 

29.0 
3.5 

16.0 
1.0 
1.0 
0.5 
1.0 
1.0 
1.0 
2.5 

1.5 
8.0 
4.5 

6.5 
1.5 

23 

12 

3.0 
3.5 

2.5 

4.0 

+ 
2.5 

42.5 
4.0 

18.0 
4.0 
2.0 

2.5 
2.5 

2.5 

6.5 

+ 

15 

13 

1.5 
16.5 

3.5 
5.5 

1.5 

1.5 

3.0 

31.5 
5.0 

19.0 
+ 

2.5 

3.5 
5.5 

+ 

14 

14 

2.0 
2.5 

2.5 

2.0 

5.0 
0.5 

+ 

3.5 

47.5 
12.0 
8.0 
0.5 

2.5 

9.5 

2.0 

+ 

15 

05 

10.5 
3.5 
+ 

1.0 

20.0 
6.5 

11.5 
' 1.0 

2.5 

3.5 
+ 

11.0 

22.5 
+ 

+ 
+ 

5.5 

+ 

1.0 

19 

umella layer separate this species from similar 
published species like T. striatensis Krutzsch & 
Vanhoorne 1977 and T. striatoides Krutzsch 1961. 
"Aesculiidites" A (Rouse 1977, pi. 2, fig. 25) is 
very similar but appears to have a slightly thicker 
wall and a more rhombic outline, according to 
the single photo provided by Rouse (I.e.). 

Phaseoliidites Elsik 1968 

Phaseoliidites stanleyi Elsik 1968 
PI. 6, figs E, F. 
Size: 18-(22)-24 um (13 specimens). 
Remarks: This tricolporate pollen is distin
guished by verrucae arranged in belts bounding 
the colpi. These belts are confluent near the poles 
giving the pollen a syncolpate appearance. 
Distribution: North America, Paleocene (Elsik 
1968). 
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Cupanieidites Cookson & Pike 1954 emend. 
Chmura 1973 
Cupanieidites sp. 
PI. 6, figs C, D. 
Size: 21 \im (one specimen). 

Fungi 
Fungal spores occur in most samples. Only one 
morphologically characteristic and stratigraphi-
cally restricted type is determined to the species-
rank. Other spores could not be determined to 
species and are tentatively assigned to genera 
only; Multicellaesporites Elsik 1968 emend. 
Sheffy & Dilcher 1971 and Brachysporisporites 
Lange & Schmidt 1971 shown on pi. 7. 

Pesavis Elsik & Jansonius 1974 
Pesavis tagluensis Elsik & Jansonius 1974 
PI. 7, fig. D. 
Size: 34-35 x 38-40 urn (3 specimens). 
This characteristic species is well known from the 
"middle" Paleocene and Eocene of Canada (e.g. 
Rouse 1978). 

Algae 
Sigmopollis Hedlund 1965 
Sigmopollis sp. 
PI. 7, figs K, L, M. 
Similar microfossils with an S-shaped furrow and 
spines over the surface are known from Qua
ternary eutrophic to mesotrophic lake sediments 
(Van Geel, Hallewas & Pals 1983, p. 312, pi. 1, 
type 128). 

Paleoenvironment 
The absence of marine palynomorphs indicates a 
non-marine paleoenvironment. Presence of the 
fresh water algae Sigmopollis suggests a eu
trophic to mesotrophic lake environment (Van 
Geel et al. 1983) in sample 10 (table 2) from the 
lower main coal seam at locality A. It is probable 
that this portion of the coal seam was deposited 
under lacustrine conditions. An acme of fern 
spores including frequent Polypodiaceoisporites 
marxheimensis (table 2) indicates that this lake 
was surrounded by swamp vegetation well repre
sented by ferns or that the lake was fed by 
streams from such fern rich areas. 

As seen in table 2, there is a change within the 
coal from a species rich vegetation with "Alnus" 

(Alnipollenites verus in sample 9-11) to one 
poorer in species and characterized by "Sphag
num" (Stereisporites sp.). This probably reflects a 
change to more oligotrophic conditions as nutri
ents were regionally leached from the volcanic 
soil. 

The deposition of the coal and the presence of 
polypodiaceous ferns suggests a humid climate. 
Palm pollen like Proxapertites Van der Hammen 
and Spinizonopollenites Muller, which were 
widely distributed in the tropics during the Paleo
cene and Eocene (Germeraad, Hopping & 
Muller 1968; Muller, de Di Giacomo & Van Erve 
1987), are absent. This precludes a tropical affin
ity of the flora. Caryapollenites generally exceeds 
5% of the pollen count. In the present day North 
America such values of Carya pollen occur from 
25°-45° N (Delcourt, Delcourt & Webb 1984, fig. 
37). Pollen of Cupressaceae and Taxodiaceae (In-
aperturopollenites hiatus and Sequoiapollenites 
paleocenicus) generally amount to more then 
30% of the pollen count. At present such values 
occur south of 35° N in USA (Delcourt et al. 
1984, fig. 29). 

Considering these percentages and the minor 
quantity of bisaccate pollen (table 2 and Delcourt 
et al. 1984, fig. 13, e.g.) the best fit of the Faeroe 
Islands coal pollen flora is with pollen spectra 
known from NE Mississippi, USA. This suggests 
that the climate during the deposition of the Fae
roe Islands coals was warm temperate. This is 
supported by the observation of brownish weath
ering (soil colours) between the lavas of the lower 
basalt series (Waagstein et al. 1984). 

Palynostratigraphy 

A. Correlation by concurrent range of species. 

Compared with Europe, the presence of Trilites 
multivallatus, Polypodiaceoisporites marxheimen
sis and Caryapollentites clearly indicate a (late) 
late Paleocene (late Landenian) or younger age. 
An early Paleocene age is precluded. Compared 
with North America, the species Deltoidospora 
diaphana, Sequoiapollenites paleocenicus, Tricol-
pites parvus, Tricolpopollenites sp.'3 {Tricolpites 
sp. A Pocknall 1987), and Phaseoliidites stanleyi 
suggest an age not younger than the Paleocene. 
The problem with the first four species is their 
morphological simplicity; they might have been 
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ignored in some studies. Phaseoliidites stanleyi is 
morphologically peculiar and was described from 
the late Paleocene of Texas; however, it has been 
recorded in one study only and cannot be utilized 
with full confidence as a late Paleocene marker. 
As a result, an Eocene age cannot be completely 
excluded, but considering the known concurrent 
ranges, a (late) late Paleocene age is most prob
able. 

B. "Eocene" dating by Laufeld 1965. 

In 1965, when the Faeroe Islands sequence was 
considered to be of Eocene-Oligocene age (Ras
mussen 1963), S. Laufeld published the results of 
a preliminary palynological investigation of the 
Faeroe Islands coals. He noted: "The percentual 
composition of the flora combined with the 
known stratigraphic range of certain types, 
makes it, however, reasonable to look upon it as 
Eocene" (Laufeld 1965, p. 236-237). Laufeld did 
not elaborate, but from the description of the 
microflora it appears to be the low percentage, 
less than 1 percent, of "two-winged coniferous 
pollen" and the presence of "monocolpate pollen 
grains with affinities to those of Recent palms". 
These data indicate a pre-Oligocene age; howev
er, they cannot be used to differentiate the Eo
cene from the Paleocene. 

C. Correlation with Krutzsch's Zone 10. 

The composition of the microflora (table 2) with 
common Caryapollenites and the absence of Nor-
mapolles corresponds to Krutzsch's Zone 10 mi
croflora, which is of late Paleocene age in its type 
area. This zone was established on pollen and 
spore microfloras from Central Europe and sug
gests a cooler climate than that of the over- and 
underlying zones with Normapolles (Krutzsch 
1966). Dating the Faeroe Islands microflora by 
correlation with Krutzsch's Zone 10 microflora 
seems problematic, as (a) the Faeroe microflora 
is isolated and not intercalated between warmer 
microfloras with Normapolles and (b) climati
cally controlled zonal boundaries might differ in 
age from Central Europe to the Faeroe Islands. 

No sequence with a maximum of Caryapolle
nites I minimum of Normapolles intercalated be
tween Normapolles floras has been reported 

north of Central Europe. However, specimens of 
the Normapolles group were found in the early 
Paleocene of Spitsbergen (Manum 1962; Manum 
& Throndsen 1986) and in the middle to late 
Eocene of D.S.D.P. Leg 38 Site 346 near Jan 
Mayen in the Norwegian Sea (Koreneva, Zaklin-
skaya & Bratseva 1976). These northern micro
floras with Normapolles are respectively older 
and younger than the Faeroe microflora as dated 
here under the headings "Correlation by concur
rent range of species" and "Evolutionary level of 
Momipites-Caryapollenites (Juglandaceae)". It is 
therefore suggested that a complete succession of 
microfloras in the Faeroe area comprise Norma
polles microfloras below and above the Caryapol
lenites microflora actually observed. This hypo
thetical succession compares well with the succes
sion described from Central Europe where the 
Caryapollenites maximum corresponds to Zone 
10 (Krutzsch 1966). The Faeroe Caryapollenites 
microflora is therefore correlated with Zone 10 of 
Krutzsch (I.e.). 

In central Europe, Zone 10 is not located at the 
top of the Paleocene as considered by Krutzsch 
(1966); it contains several species of the dinofla-
gellate cyst "Eisenackia" (Krutzsch I.e.) indicat
ing that it corresponds to the informal margarita 
dinoflagellate Zone of Knox, Morton & Harland 
(1981), which is early late Paleocene in age. 
Moreover it is followed by Zone 11 established 
from Landenian strata in Belgium now placed in 
the youngest Paleocene (Schumacker-Lambry 
1978 and introduction here). 

In the northern North Sea, a Caryapollenites 
rich microflora was noted by Malm, Christensen, 
Furnes, Løvlie, Ruselåtten & Østby (1984). This 
assemblage was associated with late late Paleo
cene dinoflagellate cysts typical of the Deflandrea 
oebisfeldensis acme zone sensu Knox et al. 
(1981). Compared with the margarita Zone age 
of Zone 10 in Central Europe, this demonstrates 
that the top of Zone 10 / Caryapollenites rich 
microfloras is diachronous within the late Paleo
cene and becomes younger to the north. 

The composition of the Faeroe coal microflora 
with its common Caryapollenites and absence of 
Normapolles (Zone 10 of Krutzsch) suggests a 
late Paleocene age. As the top of this microflora 
is diachronous becoming younger to the north, it 
might range into the earliest Eocene in the Fae
roe Islands. 
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D. Evolutionary level of Momipites-
Caryapollenites (Juglandaceae). 

Caryapollenites and the related genus Momipites 
- both similar to pollen of the modern family 
Juglandaceae - are conspicuous elements of the 
Faeroe Islands assemblage (table 2, pis 3, 4). In 
this respect, the Faeroe Islands assemblage re
sembles those of the Paleocene of the northern 
Western Interior of the USA (Pocknall 1987, 

eg-)-
Based on subtle morphologic variations within 

Momipites and Caryapollenites, Nichols & Ott 
(1978) defined twelve species and used these to 
subdivide the Paleocene section in the Wind 
River Basin of Wyoming into six zones, P1-P6 
numbered in ascending order. Caryapollenites is 
absent in PI and P2. At the P2/P3 junction Ca
ryapollenites develops from Momipites by a slight 
shift in proximal direction of the three pores. 
This trend continues strategraphically upwards so 
that forms with pores not touching the amb be
comes established in zone P5. At the junction 
between P6 and the overlying Eocene zone E 
"Platycarya", another representation of Juglan-
daceae-like pollen appears. All Caryapollenites 
species occur up to P6. Whether they occur in the 
Eocene is not clearly stated by Nichols & Ott 
(1978). 

Above zone P4 the stratigraphic utility of this 
shift in pore orientation was confirmed in a study 
by Pocknall (1987) which investigated the upper 
Paleocene and lower Eocene of the Powder River 
Basin of Wyoming and Montana. Text-figure 3 in 
Pocknall (1987) is useful for correlation of the 
Faeroe Islands microflora. This figure shows 
overlap of ranges of Caryapollenites species with 
nearly equatorial pores (C. wodehousei I C. type 
4 here) and species with proximal pores (C. inele-
gans, C. veripites I C. type 3 here) within a sec
tion in the Paleocene Port Union Formation. 
This section and the overlying part of the Fort 
Union Formation contain Tricolpites sp. A Pock
nall (Tricolpopollenites sp. 3 here), which is ab
sent in the overlying Eocene portion of the Wa
satch Formation. This younger unit is character
ized palynologically by the presence of 
"Platycarya", which is absent in the Faeroe Is
lands coals. 

These data indicate a correlation of the Faeroe 
Islands coals with the upper Paleocene portion of 

the Fort Union Formation in the northern West
ern Interior of the USA. 

Combination of magneto- and 
palynostratigraphy 

The magnetostratigraphic correlation of the bas
alt sequence herein proposed indicates that the 
coals investigated occupy a position near the 
boundary between polarity chrons 24r and 25. 
This corresponds to a late late Paleocene age (fig. 
2)-

The "correlation by concurrent range of spe
cies" and the "evolutionary level of Momipites-
Caryapollenites (Juglandaceae)" also indicate a 
late Paleocene age. There is no palynological evi
dence for an Eocene age. 

So a late Paleocene age is given to these coals 
of the Faeroe Islands, and palynological and 
magnetostratigraphic datings both support this 
conclusion. 
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Dansk sammendrag 

Mikrofloraen i kul indlejret mellem basaltbænke 
på Færøerne er kendetegnet af høj hyppighed af 
Momipites-Caryapollenites, lav hyppighed af bi-
saccate pollen og fravær af Normapolles gruppen. 
Arter som Phaseoliidites stanleyi og Pesavis ta-
gluensis giver mikrofloraen større lighed med 
nordamerikanske end med europæiske mikroflo
raer. På grundlag af overlapningen af kendte 
rækkevidder af de fundne arter og på grundlag af 
udviklingsniveauet i familien Juglandaceae samt 
mikrofloraens kvantitative sammensætning be
stemmes den sandsynlige alder som yngre Paleo-
cæn. Denne alder er i overensstemmelse med en 
ny paleomagnetisk korrelation som foreslås her. 
Klimaet var humidt og varmt tempereret. Kulla
get mellem den nederste og mellemste basalt se
rie blev delvis aflejret i en sø. Aftagende hyp
pighed af j4/m«-lignende pollen og tiltagende 
hyppighed af Sphagnum-lignende sporer opad i 
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kullaget synes at vise en aftagende mængde næ
ringssalte som følge af fremskridende regional 
udvaskning. 
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Explanation of plates 

All photographs on plates 1 to 7 are magnified 
1000 times. Slide references are in brackets: sam
ple number/preparation number-slide number. 
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Plate 1: 
A: Deltoidospora diaphana Wilson & Webster 1946, (05/2-1) 
B: Stereisporkes sp, (13/2-1) 
C: cf. Slereisporites sp., (05/2-1) 
D: Undulatisporites sp., (10/2-1) 
E: Baculatisporites gemmatus Krutzsch 1959, (13/2-1) 

F-G: Polypodiaceoisporites marxheimensis (Murriger & Pflug ex Thomson & Pflug) Krutzsch 1959, (10/2-1) 
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Plate 2: 
A-B: Trilites multivallatus (Pflug) Krutzsch 1959, (10/2-2) 
C-E: Reticuloidosporites dentatus Pflug 1953, (05/2-1) 

F: Laevigatosporites haardtii (Potonié & Venitz) Thomson & Pflug 1953, (09/2-2). 
G: Laevigatosporites haardtii (Potonié & Venitz) Thomson & Pflug 1953, (05/2-1). 
H: Laevigatosporites cf. haardtii (Potonié & Venitz) Thomson & Pflug 1953, (05/2-1) 



Bulletin of the Geological Society of Denmark 199 

G 

/ 

fe. 
i:.:::-.. 

« l 

i tSu 

/ 

H 

Plate 3: 
A: Momipites amplus (Leffingwell) Nichols 1973, (08/2-3) 

B-D: Momipites amplus (Leffingwell) Nichols 1973, (10/2-1) 
E: Momipites amplus (Leffingwell) Nichols 1973, (13/2-1) 
F: IMomipites amplus (Leffingwell) Nichols 1973, (11/2-1) 

G-H: Momipites coryloides Wodehouse 1933, (05/2-1) 
I: Momipites sp. 1, (11/2-1) 
J: Caryapollenites type 1, (11/2-1) 

K: Caryapollenites type 2, (09/2-1) 
L: Caryapollenites type 3, (09/2-1) 
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Plate 4 
A 
B 

Caryapollenites type 4, (16/2-3) 
Caryapollenites type 5, (05/2-1) 

C: Trivestibulopolknites hetuloides Pflug 1953, (14/2-3) 
D: Trivestibulopolknites hetuloides Pflug 1953, (05/2-1) 
E: Cf. Caryapollenites type 6, (10/2-1) 
F: Cf. Caryapollenites type 6, (13/2-1) 
G: "Alnipolleniles" trina (Stanley) Norton 1969, (09/2-1) 
H: Alnipollenites verus Potonié 1931, (10/2-1) 
I: Alnipollenites sp., (09/2-2) 
J: Montanapollis sp., (29/2-4) 
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Plate 5: 
A: Tricolpites hians Stanley 1965, (09/2-2) 

B-C: Tricolpites parvus Stanley 1965, (05/2-1) 
D-F: Tricolpopollenites sp. 1, (11/2-1) 

G: Tricolpopollenites sp. 2, (09/2-1) 
H-I: Tricolpopollenites sp. 3, (14/2-1) 
J-K: TricolporopoUenites baculoferus Pflug 1953, (29/2-4) 

L: TricolporopoUenites villensis (Thomson) Thomson & Pflug 1953, (09/2-1) 
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Plate 6: 
A-B 
C D 
E-F: 

G-H 
I-J 
K 
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Tricolporopollenites sp., (29/2-1) 
Cupanieidites sp., (09/2-3) 
Phaseoliidites stanleyi Elsik 1968, (10/2-1) 
Sciadopityspollenites serratus (Potonié & Venitz) Raatz 1937, (05/2-1) 
Sequoiapollenites paleocenicus Stanley 1965, (16/2-2) 
Inaperturopoltenites hiatus (Potonié) Thomson & Pflug 1953, (11/2-1) 
Inaperturopoltenites hiatus (Potonié) Thomson & Pflug 1953, (09/2-2) 
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Plate 7: 
A-C & E-I: Multicellaesporites spp.; A, B, G, and I slide 09/2-2; C, F, and H slide 09/2-1; E slide 29/2-1 

D: Pesavis tagluensis Elsik & Jansonius 1974, (29/2-3) 
J: Brachysporisporites Lange & Schmidt 1971, (11/2-1) 

K-M: Sigmopollls sp., (10/2-1) 


