
Aquilapolienites from the Late
Cretaceous - Paleocene (?) of
central West Greenland

Catherine A. Croxton

Four species of the fossil pollen genus Aquilapollenites (sensu
lato) are reported from the Late Cretaceous (Maastrichtian) ­
Paleocene (?) of the Nugssuaq peninsula, central West Green­
land. The West Greenland pollen assemblages may have some
connection to those of Alaska, northern Canada and Scotland.
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Sedimentary rocks of Cretaceous to Early Tertiary age are present on land in West
Greenland between 69° and 72°N. A series of sections covering this area has been measured
and sampled (Croxton, 1976; Hansen, 1976), and the samples subsequently processed for
palynological investigations. Several species of Aquilapollenites (sensu lato), an angios­
permous pollen of unknown botanical affinity, were recovered from Late Cretaceous and
possibly Paleocene strata on the Nugssuaq peninsula.

Geological setting

The sediments of the Nugssuaq peninsula, described by Henderson, Rosenkrantz &
Schiener (1976), can in places be seen resting on Precambrian gneiss and on geological
evidence are postulated to have a maximum thickness of 2 to 2.5 km. These sediments are
overlain by a thick sequence of Tertiary basalts.

The sedimentary facies developments vary over the area. Generally speaking there is a
transition from the sandstone-shale facies of fluviatile~deltaicorigin in the south-east of
Nugssuaq to a marine shale facies in the north-west.

an the Nugssuaq peninsula the sedimentary area is defined and cut by several major faults
with downthrow to the west (fig. 1). A system of faults to the east of the basin downthrows
the sediments against the Precambrian; faults in the west of the basin downthrow the
younger basalts against the sediments. ane of the easterly system of faults reaching the
north coast ofNugssuaq at Ikorfat cuts the sediments here with a considerable downthrow to
the west.

A regional dip direction to the north-east generally not exceeding 15° has been observed.

Rapp. Grønlands ge%~~ Unders. 101, 5-27 (1980)
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Fig. l. The Nugssuaq peninsula, central Wcst Greenland, indicating scctions from which Aqui!apolle­
niles is rccorcted.

General stratigraphy

Lithostratigraphic and hiostratigraphic corrclation af the sediments af the Nugssuaq
pcninsuia is impeded by the differing facies developments. The various lithostratigraphic
unjts whosc mimes n~(:ur in tbe Jiteralure are pondy defined and do not form a comprehen­
sive system. Koch ('1964) clarifies the chiel1y non marine formations. A gcneralised bio­
stratigraphic division af the sediments which draws from both macrofossil evidence (sum­

marised by Henderson Cf al" 1976) and from recent palynostratigraphical st udies (Croxton,
1978) is summarisect belew.

Thc oldest strata recognised in the area aeeur an the north eoast of Nugssuaq to the east of
Ikorfat where the base of the sequenee, a series of tbinly bedded sandstones and shalcs is in
sedimentary ecnlac! with Prccambrian base ment. (This lower part ef the sequencc is known
as !he Korne Formation). Typical Early Crctaecous palynological asscmblages have becn
rccovered throughollt the seqllcnce with al least the topmost part of the upper scqucncc, a

predominantly sandstone sequence ovcrlying a siltstone-shale domiml1ed facies, as young as
Middle Ol' Late Albian,
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The Cretaceous strata of the south coast of Nugssuaq (Atane Formation) and the central
valley of Nugssuaq, comprising sequences of sandstones and shales with coal seams, range
from Late Albian to Campanian in age, the older strata being located in the south-eastern
Atanikerdluk area.

an the north coast of Nugssuaq, to the west of Ikorfat, the Cretaceous marine shales are
Campanian to Maastrichtian in age. The strata in the Itivdle valley area to the west appear,
on palynological evidence, to be equivalent in part to this sequence.

an the Nugssuaq peninsula a Paleocene sequence occurs above the Cretaceous. A dis­
continuous coarse conglomerate, possibly a submarine channel fill, occurs within the marine
shales of the north coast of Nugssuaq and has been considered to separate strata of Maas­
trichtian and Paleocene ages (Rosenkrantz, 1970). (The shale series above the conglomerate
is known as the Kangilia Formation). A conglomerate in the central Nugssuaq area (the
'Oyster-ammonite Conglomerate') is considered equivalent to the north coast conglomerate
and rests in Agatdalen unconformably on Campanian strata. This conglomerate is overlain
by shale and sandstone sequences considered to be Paleocene in age. (These are known in
Agatdalen as the Kangilia and Agatdal Formations). an the south coast of Nugssuaq the
unconformity is often marked by a large channel infill sandstone cutting down into the
Cretaceous strata. This is overiain by a thick shale unit and higher sandstone units known as
the Upper Atanikerdluk Formation.

Sections including Aquilapol/enites

Several species of Aquilapollenites are recorded in West Greenland. Their occurrence is
restricted to assemblages recovered from strata considered Late Cretaceous and Paleocene
in age from sections on Nugssuaq. These are located in two principal areas: the north coast
of Nugssuaq, between Itivdle and Ikorfat, and the Agatdalen area of the central valley of
Nugssuaq. In addition one section in Auvfarssuaq has yielded Aquilapollenites and ques­
tionable occurrences are recorded from Atå and Itivdle (fig. 1).

af the two main areas, the thickest continuous sequence occurs on the north coast of
Nugssuaq. In Agatdalen the strata are located at the head of a valley where tributaries join
the main stream. The few sections are allless than 100 m thick. Their fieId relationships are
not obvious and made more confusing by a NNW-SSE fault. This report only discusses those
species of Aquilapollenites in assemblages recovered from the north coast area.

North coast of Nugssuaq

From Itivdle to Ikorfat, a series of predominantly dark shales with concretions are con­
tinuously (but often pooriy) exposed. The topographical setting poses some problems. The
shale sequences occur on steep slopes up to an altitude of 800 m. Gravity slumping is very
common and not always obvious in the fieid.

A composite section (designated M25) was measured and sampled by J. M. Hansen
(1976) in the gullies of Kangilia and Angnertuneq (figs 1, 2). Two offsets were made where
lithological units were believed to have been followed and therefore this sample series is
thought to be a true stratigraphic sequence and representative of the marine sequence in the
north coast area.
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Fig. 2. Seclion Ml5. 3 composite section rneasured al Kangilia <lnd Angncrtuneq on the northern coast
af f','llgssuaq (fig. 1). shuwing distribution af Aqui/apcllellites and selecteu pal) nomorphs. SecliOn
1llC3surcd and ~ampled by J. M. Hansen in 1~75 (Hansen. I97tl). Aqllilapollenifcs has nOl bccn rc­
corded aho\'c tile middle of the scclion. The lwo ~ection inlervab measured al Kangilia occur bctween
allitudes 123-235 m and -l45-800 m abovc seJ level. rcspccllvcl): the Angncrluneq section at altiludcs
3.20-HW m above sea level. Subscripls accomp:lIlying agc c'itimalc~ un the ldt uf tlle figure indicatc 1he
informatioll 30urce: I. Birkelund (lYnS): 2. Floris (1972): J, Jlirgcnscll & Mikkelsen (l~J7-l): 4. J. M.
H:1I1"CIl. personal cummunication: 5. Roscnkrnnlz (1970).
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Palynological preparations have been made both by the writer and by J. M. Hansen
folIowing standard techniques with HCl, HF and HND3. The writer used zinc bromide
separations to concentrate the palynomorphs while J. M. Hansen frequently employed an
alternative separation technique to concentrate dinoflagelIate cysts (Hansen & Gud­
mundsson, 1979). Preparations of 90 samples throughout section M25 were examined in
detail.

Biostratigraphy of Section M25

Some macrofossil and nannofossil evidence is available from this locality (fig. 2). Bir­
kelund (1965) recorded ammonites at Angnertuneq 103-110 m above sea level which she
referred to the uppermost Campanian, while higher in the same gully at 165-200 m a species
of probable Maastrichtian age was found. Rosenkrantz (1970) stated that the 50 m con­
glomerate occurring within the shale sequences between Kangilia and Niaqorssuaq is basal
Danian and described fossils including gastropods, pelecypods, corais, echinoderms and
nautiloids from much higher in the sequence. A fish fauna from this higher level was
considered by Bendix-Almgreen (1969) to be Senonian to Middle Danian in age. Corals
from tuff beds at approximately 740 m above sea level in Kangilia and from a level from
750-760 m altitude in Angnertuneq were considered by Floris (1972) to be Early Danian.
However, Jiirgensen & Mikkelsen (1974) studied coccoliths from these tuffs and assigned a
Late Danian age.

J. M. Hansen (personal communication) on the basis of dinoflagelIate cysts considers the
strata from the conglomerate to approximately 480 m aititude in section M25 (Kangilia) to
be Early Paleocene and the section above this to be Middle Paleocene.

Palynological evidence from strata including Aquilapollenites

Aquilapollenites has been recovered from a restricted part of section M25, including the
strata below the conglomerate and also an interval above the conglomerate up to approxi­
mately 415 m altitude in Angnertuneq. The distribution of selected palynomorphs through­
out the interval where Aquilapollenites is recorded is shown in fig. 2.

From the strata below the conglomerate the assemblages recovered include
Paleoperidinium pyrophorum (Ehrenberg) Sarjeant (Plate 5, figs 6, 7) which has a known
range of Maastrichtian to Early Paleocene (Williams & Bujak, 1977). Species of
Odontochitina are, however, also commonly recorded. This genus is not considered to occur
above the Campanian (Williams & Lentin, 1975; Denison & Fisher, 1977). ChatangielIa sp.
and Xenascus ceratioides (Deflandre) Lentin & Williams, also generally considered
pre-Maastrichtian, are present in the same interval.

The conglomerate certainly marks a horizon where there is a readily observable change in
the palynomorph assemblages. Df the selected palynomorphs plotted on fig. 2 five forms
have their first appearance above this level. Isabelidinium spp. are common below the
conglomerate, but Isabelidinium cretaceum (Cookson) Lentin & Williams (Plate 4, fig. 3)
only occurs above. !ts known range is Maastrichtian with possibie extension into the
Paleocene (Williams & Lentin, 1975; Denison & Fisher, 1977). Deflandrea striata Drugg
and Deflandrea diebeli Alberti (Plate 4, fig. 6; Plate 5, fig. 1) both have known ranges from
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Maastrichtian upwards into the Early Paleocene (Williams & Lentin, 1975; Caro, 1977;
Denison & Fisher, 1977; Williams & Bujak, 1977). Hystrichosphaeridium sp. A Williams &
Bujak, 1977 (Plate 5, figs 3-5) described from the Labrador shelf does not occur in strata
younger than Middle Paleocene but its range in Labrador is probably Campanian to Middle
Paleocene (G. L. Williams, personal communication). Wodehousia spinata Stanley (Plate 4,
figs 1, 2) was noted by Leffingwell et al. (1970) to occur only in the Maastrichtian in North
America, although a form believed to be synonymous is recorded from both Maastrichtian
and Paleocene strata of Siberia by Samoilovitch (1961). A form occurring commonly below
and above the conglomerate, Cyc!onephelium distinctum Deflandre & Cookson (Plate 4, figs
4, 5) was given a range from Valanginian to Campanian by Williams & Lentin (1975) but
has also been observed in the Maastrichtian of Labrador by Williams (personal communi­
cation).

On the basis of the above evidence the strata below the conglomerate appear unlikely to
be older than Maastrichtian when the frequent occurrence of Paleoperidinium pyrophorum
throughout the interval is considered. The commonly recorded pre-Maastrichtian forms are
most probably reworked.

Strata above the conglomerate could be either Maastrichtian or Early Paleocene. Many of
the recorded forms first appear at this level and have ranges which are known to extend into
the Early Tertiary, although no palynomorph has been observed which to the writer's
knowledge is known to only occur in strata of Paleocene or younger age. However,
Paleocene forms such as Deflandrea speciosa Alberti and Alisocysta circumtabulata (Drugg)
Stover & Evitt have been observed higher in the section. Wodehousia spinata (most com­
monly Maastrichtian) in section M25 occurs only in the interval of strata immediately above
the conglomerate. This interval may possibly represent a zone within the Paleocene with
reworking offorms from different (? younger) Maastrichtian palynological assemblages than
those from below the conglomerate, but the numbers and state of preservation of many of
the palynomorphs give no indication that they have been recycled. However, such a
phenomenon is recorded by Evitt (1973) from the base of the Danian Kincaid Formation in
Texas.

No conc1usive statement can be made on current palynological evidence as to whether this
interval of strata above the conglomerate represents:

1. Paleocene strata enc10sing palynomorph assemblages of earliest Paleocene age with
Paleocene examples of forms whose ranges extend from the Upper Cretaceous into the
Early Tertiary.

2. Maastrichtian strata enc10sing younger Maastrichtian palynomorph assemblages than
those recovered from below the conglomerate.

3. Paleocene strata enc10sing a largely reworked palynomorph assemblage from different
(? younger) Maastrichtian strata than those below the conglomerate.

The macrofossil and riannofossil evidence does not give direct support for any of these
possibilities as those horizons indicating Danian ages are much higher in the section and
there is no published evidence for the conglomerate to be basal Danian. Maastrichtian strata
could well occur above as well as below the conglomerate, the latter marking a discontinuity
within a Maastrichtian sequence. However, the three possibilities based on the palynological
evidence are, in the writer's opinion, listed in the order of probability.
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Distribution 0/ the species 0/ Aquilapollenites in section M25

Four species of Aquilapollenites have been recognised in section M25 and their distribu­
tion is displayed on fig. 2.

Aquilapollenites sp. cf. A. amplus occurs both below and above the conglomerate but is
more numerous in assemblages from below. A. rectus is common in assemblages from below
the conglomerate but only one questionable occurrence is recorded from those above. A.
clarireticulatus occurs infrequently throughout the interval under consideration. Aquilapol­
lenites sp. occurs only in the interval above the conglomerate.

Three species of Aquilapollenites are therefore recorded from strata of the north coast of
Nugssuaq which are confirmed to be Maastrichtian in age on palynological evidence. Since it
was not possibIe to reach a conc1usion concerning the age of the strata above the conglomer­
ate, none of the Aquilapollenites occurrences recorded here can be conc1usively stated to be
Paleocene. However one species (Aquilapollenites sp.) has its first appearance in this inter­
val and another (A. rectus) is apparently no longer present. Hence the contrast in other
palynomorph suites is also reflected in the Aquilapollenites species. Nevertheless, even if it
could be demonstrated that the interval of strata above the conglomerate was Paleocene in
age, the possibility ofAquilapollenites grains themselves being reworked from Late Cretace­
ous strata could not be ruled out.

Systematic descriptions

ANGIOSPERMAE lncertae sedis

Genus Aquilapollenites Rouse, 1957, Funkhouser, 1961

Type species: Aquilapollenites quadrilobus Rouse, 1957
Terminology used in referring to various parts of Aquilapollenites follows Srivastava

(1969) and Srivastava & Rouse (1970). Dimensions of the four species described are shown
on Tables 1 & 2.

Aquilapollenites sp. cf. A. amplus Stanley, 1961
Plate 1, figs 1-6

1961. Aquilapollenites amplus Stanley, pp. 342-346, pI. 1,2 & 3

Remarks. This is the most common of the species of Aquilapollenites recovered from West
Greenland material. An assessment of the size range and variation is based on 67 specimens
(55 in equatorial aspect, 10 in polar aspect and 2 in oblique aspect) recorded in an excep­
tionally well preserved (Campanian) assemblage recovered from a reworked concretion
from the 'Oyster-ammonite Conglomerate' of Agatdalen.

The size range of the polar axis is readily comparable to that quoted by Stanley (1961) for
A. amplus. The length of the equatorial diameter is always equal to or greater than that of
the polar axis. The West Greenland form is often subisopolar rather than strictly isopolar.
The developed polar projection is broadly rounded while the smaller polar projection is
often flattened. The breadth of the two polar projections is generally similar, but these
dimensions are somewhat narrower than those quoted by Stanley for the diameter of the
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Table 1. Dimensions of Aquilapollenites sp. ef A. amplus and
Aquilapollenites rectus

Aquilapollenites sp.
cf. A. amplus A. rectus

Limits & Mean (J No. Limits & Mean (J No.

Size ranges 11m 11m
Length of polar axis (42) 53.0 (65) 5.2 53 (22) 29.2 (36) 4.1 25
Length of equatorial
diameter (45) 57.9 (70) 5.6 55 (27) 33.3 (40) 3.5 19
Length of developed
polar projection (15) 19.9 (25) 2.8 51 ( 6) 9.7 (12) 2.0 24
Length of reduced
polar projection (11) 15.9 (22) 2.1 51 ( 2) 5.9 ( 9) 1.7 23
Length of equatorial
projection (19) 24.2 (30) 2.6 51 ( 9) 12.2 (15) 1.6 24
Breadth of developed
polar projection ( 8) 11.4 (15) 1.5 55 ( 6) 10.4 (15) 2.3 22
Breadth of reduced
polar projection ( 7) 11.2 (15) 1.8 53 ( 3) 7.8 (11) 2.1 20
Breadth of equatorial
projection (11) 15.0 (18) 1.4 52 ( 8) 12.4 (18) 2.0 24

Ratios
Equatorial diameter/
Polar axis (1.0) 1.1 (1.4) 0.1 42 (1.0) 1.2 (1.4) 0.1 16
Length of developed
polar projection/
Length of reduced
polar projection (1.0) 1.3 (1.9) 0.2 50 (1.2) 1.9 (5.5) 1.0 21
Length of equatorial
projection/Length
of developed polar
projection (1.0) 1.2 (1.5) 0.1 48 (1.0) 1.3 (2.2) 0.3 22
Breadth of equatorial
projection/Breadth
of developed polar
projection (1.0) 1.3 (2.0) 0.2 52 (0.9) 1.3 (2.0) 0.3 20

bodYof A. amplus. The neck region of the polar projections is in most specimens somewhat
restricted.

The equatorial projections are always at least equal to and usually greater in length and
breadth than the polar projections. In equatorial view they have broadly rounded ends. The
colpi are meridional across the apices of the equatorial projections and in the West Green­
land form commonly extend from a third to a half of the length of the equatorial projections.
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The two-layered exine is from l to 2.5 Il m thick on the polar projections and much
thinner on the equatorial projections. The boomerang-shaped endexinal thickenings are up
to 3.5 Il m thick in the thickest part. The reticulum in A. sp. cf. A. amplus, forrned by the
fused columnar ektexinal elements, is fine over most of the grain. However, in many speci­
mens the reticulum in the neck region of the polar projections can be much coarser with
lumina up to 1.5 Il m. The spinules ornamenting the polar projections are approximately 1 Il
m in length, most numerous in the apical region and directed polewards. The spinules which
ornament the apical region of the equatorial projections are aligned parallel to the
equatorial axis.

Occurrences in West Greenland. Maastriehtian and Paleoeene(?) of the north eoast of Nugssuaq. Cam­
panian of the Agatdalen area. Reworked Campanian and Maastriehtian eoneretions in the 'Oyster­
ammonite Conglomerate', Agatdalen. Paleoeene of Agatdalen (possibly derived). ?Maastriehtian in
Qåtunat ilordlit.

Aquilapollenites rectus Tschudy, 1969
Plate 2, figs 1-6

1969. Aquilapollenites rectus Tsehudy, p. AlO-All, pI. 12, figs 1-13; pI. 13, figs 4 & 9

Remarks. An assessment of the size range and variation of the West Greenland material is
based on 29 specimens (26 in equatorial aspect, l in polar aspect and 2 in oblique aspect)
recovered from one sample of Section M25 (Kangilia) from approximately 50 m below the
'basal Danian conglomerate'.

The size range of the West Greenland specimens has a lower limit for the length of the
polar axis and a somewhat wider range for the (greater) equatorial diameter when compared
to the size ranges cited by B. D. Tschudy (1969). The West Greenland specimens are
subisopolar with the developed polar projection broadly rounded while the smaller projec­
tion, of which the breadth is generally less, may be somewhat conicai in shape.

The equatorial projections, broadly rounded in equatorial view, are equal to or greater in
length than the developed polar projection and are generally broader. The colpi (only
observed on one specimen) appear to extend the fulllength of the equatorial projections as
described by Tschudy.

The two-layered exine has been observed to be l to 2 Il m thick on the polar projections
and the axillary endexinal thickenings from 2.5 to 4 Il m thick in the thickest part. The
spinules, distributed over the microreticulate-appearing surface of the grain, are approxi­
mately 1 Il m in length. Baculae are often arranged round the periphery of the colpi at the
apices of the equatorial projections.

Occurrences in West Greenland. Maastriehtian of the north eoast of Nfigssuaq.

Aquilapollenites clarireticulatus (Samoilovitch, 1965) Tschudy, 1969

Plate 3, figs 1-3

1965. Integricorpus clarireticulatus Samoilovitch, p. 123-124; pI. 1
1969. Aquilapollenites clarireticulatus (Samoiloviteh) Tsehudy, p. A6-A7, pI. 2 & 3

Remarks. This species occurs infrequently in the West Greenland material and the folIowing
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Table 2. Dimensions of Aquilapollenites clarireticulatus and Aquilapollenites sp.

A. clarireticulatus Aquilapollenites sp.

Limits & Mean a No. Limits & Mean a No.

Size ranges !-tm !-tm
Length of polar axis (28) 34.9 (43) 4.3 12 (25) 33.2 (45) 4.0 41
Length of equatorial (23) 29.7 (38) 4.1 11 (25) 37.7 (52) 7.0 31
diameter (inc. projections)
Length of developed
polar projection ( 8) 12.1 (18) 2.1 44
Length of reduced
polar projection ( 3) 8.7 (13) 2.1 40
Length of equatorial
projection ( 4) 7.3 (11) 2.1 11 (10) 14.3 (22) 2.5 37
Breadth of developed
polar projection ( 3) 8.1 (13) 2.0 44
Breadth of reduced
polar projection ( 4) 6.9 (11) 1.6 36
Breadth of equatorial
projection ( 2) 3.9 ( 6) 1.2 11 ( 8) 10.6 (15) 1.3 41

Ratios
Equatorial diameterl
Polar axis (0.7) 0.8 (1.0) 0.1 11 (0.9) 1.1 (1.4) 0.1 24
Length of develaped
polar projectionl
Length of reduced
polar projection (1.0) 1.5 (3.7) 0.5 39
Length of equatorial
projection/Length
af developed polar
projectian (0.8) 1.2 (1.8) 0.2 35
Breadth of equatorial
projection/Breadth
of developed polar
projection (0.9) 1.4 (2.0) 0.3 38

comments are based on 12 specimens in equatorial aspect recovered from one sample of
section M25 (Angnertuneq) from approximately 80 m above the 'basal Danian conglomer­
ate'.

The size range of the West Greenland specimens is comparable to the material described
by B. D. Tschudy (1969) and, likewise, the specimens are smaller than those described by
Samoilovitch (1965). The West Greenland specimens are isopolar to subisopolar with one
polar projection often being broadly rounded while the other is more conicai in shape.

The equatorial projections are generally V-shaped. The colpi, as described by Tschudy,
extend onto the body for three-quarters of the distance to the poles.
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The two-layered exine is 1 to 2 Il m thick and the endexinal thickenings up to 2 to 3 Il m
thick in the thickest part. The lumina of the reticulum, which merges into the striations of the
equatorial belt, have been observed to be approximately 1 Il m, but in some specimens are
much smaller.

Occurrences in West Green/and. Maastriehtian and Paleoeene(?) of the north eoast of Nugssuaq.

Aquilapollenites sp.
Plate 3, figs 4-9

Remarks. This form occurs in restricted intervals in the West Greenland strata. It has not
been identified and the preservation of specimens recorded is considered toa poor for the
erection of a new species. The assessment of size range and variation is based on 51 speci­
mens (50 in equatorial aspect, 1 in oblique aspect) recovered from one sample of section
M25 (Angnertuneq) from approximately 80 m above the 'basal Danian conglomerate'.

The length of the equatorial diameter is almost always greater than the length of the polar
axis. The form is subisopolar. The developed polar projection is generally broadly rounded
while the reduced polar projection may in an individual specimen be much narrower and
peg-like.

The equatorial projections, broadly rounded in equatorial view, are generally greater in
length and breadth than the developed polar projections but in a few specimens are less. The
colpi are meridional across the apices of the equatorial projections and appear to be re­
stricted to the apical region.

The exine is two-layered and 0.5 to 1.0 Il m thick. The ektexine is pilate giving a micro­
granular appearance to the grains. Axillary endexinal thickenings appear to be present (their
absence in many specimens may be due to the poor preservation) and are up to 2 Il m thick
in the thickest part.

Occurrences in West Green/and. Paleocene(?) of the north eoast of Nugssuaq.

Comments on the occurrence ol Aquilapollenites in West Greenland

This record of the occurrence of Aquilapollenites from the Late Cretaceous and possibly
Early Paleocene of West Greenland is of significance when the world-wide restricted
stratigraphic and geographic distribution of this, and other Late Cretaceous pollen genera is
considered (R. H. Tschudy, 1970; Muller, 1970; Stanley, 1970; Hughes, 1973).

The West Greenland assemblages with Aquilapollenites are comparable to assemblages
known from Alaska and northern Canada. A. rectus andA. clarireticulatus both occurring in
West Greenland were described by B. D. Tschudy (1969) from Alaska while A.
clarireticulatus was recorded among other Aquilapollenites species by Brideaux (1971) and
McIntyre (1974) from locations in the District of Mackenzie, N. W. T. Aquilapollenites
species were also recorded by Rouse & Srivastava (1972) from the northern Yukon and
Felix & Burbridge (1973) from Ellef Ringnes Island.

Wodehousia occurs in association with Aquilapollenites in West Greenland. Other less
frequently observed pollen groups include Proteacidites and very occasional representatives
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of the Normapolles group. McIntyre (1974) recorded these three forms from the District of
Mackenzie N. W. T. Wodehousia is also recorded from Alaska (Tabbert, 1967), the northern
Yukon (Rouse & Srivastava, 1972), northern Somerset Island (Hopkins, 1971) and EIlef
Ringnes Island (Felix & Burbridge, 1973).

R. H. Tschudy (1970) in discussing the dissimilarities in the pollen floras of eastern and
western North America postulated a migration of Aquilapollenites-producing plants from
Asia across the Bering Strait. The basis of his argument was that Aquilapollenites is recorded
from the Aptian in Siberia while in North America no records of the genus are known from
earlier than the Santonian. Stanley (1970) also speculated on a migration of Aquilapolle­
nites-producing plants via Alaska and through northern and eastern Canada to explain the
occurrence ofAquilapollenites in Scotland (Martin, 1968) where the European Normapolles
flora (Goczan et a!., 1967) might otherwise have been expected to occur. The Scottish
occurrence is in strata that are most likely between Maastrichtian and Early Eocene in age.

Although only a preliminary assessment has to date been made of the earliest occurrence
of Aquilapollenites in West Greenland it is not thought to occur in strata alder than Campa­
nian in age. When the similarity between the Alaskan/northern Canadian and the West
Greenland Late Cretaceous pollen assemblages is considered it would seem quite possibie
that there is some connection between them. The plant producing Aquilapollenites could
have 'migrated' from Asia through northern North America to West Greenland. Further,
especiaIly when the Cretaceous world map reconstructed by Smith, Briden & Drewry (1973)
and used by Hughes (1973) to plot the distribution of Normapolles and Aquilapollenites is
considered, it is possibie that the Scottish (?later) occurrence is the most easterly 'outpost' of
this direction of migration.
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Plates

Plates 1-4, bright fjeld illumination.
Plate 5, phase contrast.

All stage co-ordinates are from Leitz Orthdux II microscope 863327, Geological Survey of Greenland.

All photographs were taken on Kodak Panatomic-X film using a Leitz Orthomat automatie camera.

MGUH denotes the type collection of the Geological Museum, Copenhagen.

Plate 1

Magnification x 1000

Aquilapollenites sp. cf. A. amplus Stanley from GGU 210639, concretion from the 'Oyster-ammonite
Conglomerate', Agatdalen.
Fig. 1. Equatorial view. (MGUH 15093, Prep. G258/F8 23.2, 103.1).
Fig. 2. Equatorial view showing aperture. (MGUH 15094, Prep. G258/F8, 38.0, 105.1).
Fig. 3. Equatorial view showing coarser reticulum on neck of polar projections. (MGUH 15095, Prep.
G258/F8, 45.6, 98.7).
Fig. 4. Equatorial view showing spinules on polar projection. (MGUH 15096, Prep. G258/F8, 22.3,
97.5).
Fig. 5. EquatoriaIloblique view. (MGUH 15097, Prep. G258/F8, 46.2, 112.6).
Fig. 6. Polar view. (MGUH 15098, Prep. G258/F8, 39.2, 104.2).
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Plate 2

Magnification x 1000

Aquilapollenites rectus Tschudy from GGU 210518, shale from section M25 (Kangilia), north coast of
Nugssuaq.
Fig. 1. Equatorial view. (MGUH 15099, Prep. T670/3, 38.9, 101.1).
Fig. 2. Equatorial view. (MGUH 15100, Prep. T670/5, 42.2, 94.3).
Fig. 3. Equatorial view. (MGUH 15101, Prep. T670/6, 48.7, 102.8).
Fig. 4. Equatorial view. (MGUH 15102, Prep. T670/6, 41.2, 95.3).
Fig. 5. Equatorial view. (MGUH 15103, Prep. T670/5, 46.8, 97.8).
Fig. 6. Polar view showing colpi along equatorial projections. (MGUH 15104, Prep. T670/3, 43.7,
101.5).
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Plate 3

Magnification x 1000

Aquilapollenites clarireticulatus (Samoiloviteh) Tsehudy from GGU 210436, shale from seetion M25
(Angnertuneq), north eoast of Nugssuaq.
Fig.!. Equatorial view. (MGUH 15105, T630/7, 39.3, 98.9).
Fig. 2. Equatorial view showing equatorial furrows. (MGUH 15106, T630/3, 27.0, 105.0).
Fig. 3. Equatorial view showing eolpus. (MGUH 15107, T630/7, 19.7,97.0).

Aquilapollenites sp. from GGU 210436.
Fig. 4. Equatorial view. (MGUH 15108, T630/5, 28.0, 113.9).
Fig. 5. Equatorial view. (MGUH 15109, T630/6, 32.2, 101.1).
Fig. 6. Equatorial view. (MGUH 15110, T630/6, 25.8, 103.2).
Fig. 7. Equatorial view. (MGUH 15111, T630/5, 37.2, 100.2).
Fig. 8. Equatorial view. (MGUH 15112, T630/7, 22.8, 103.6).
Fig. 9. Oblique view. (MGUH 15113, T630/6, 28.9, 101.1).
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Plate 4

Magnifieation: Figs 1-5, x 1000, Fig. 6, x 500

Illustrations of seleeted palynomorphs.
Wodehousia spinata Stanley from GGU 210436, shale from seetion M25 (Angnertuneq), north eoast
of Nugssuaq.
Fig. 1. (MGUH 15114, T630/3, 40.6, 99.1).
Fig. 2. (MGUH 15115, T630/6, 20.2, 96.3).

/sabelidinium cretaceum (Cookson) Lentin & Williams from GGU 210436.
Fig. 3. (MGUH 15116, T630/6, 45.1, 105.3).

Cycionephelium distinctum Deflandre & Cookson from GGU 210640, coneretion from the 'Oyster­
ammonite Conglomerate', Agatdalen.
Fig. 4. (MGUH 15117, G259/F8, 43.7,100.8).
Fig. 5. (MGUH 15118, G259/F8, 26.7, 109.2).

Deflandrea diebeli Alberti from GGU 210640.
Fig. 6. (MGUH 15119, G259/F8, 27.6, 98.7).
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Plate 5

Magnification x 500, Phase contrast

Illustrations of selected palynomorphs from concretions from the 'Oyster-ammonite Conglomerate',
Agatdalen.

Deflandrea diebeli Alberti.
Fig. 1. from GGU 210640 (MGUH 15120, Prep. G259/F8, 19.7, 95.2).

Trithyrodinium sp.
Fig. 2. from GGU 210647 (MGUH 15121, Prep. G266/F8, 33.2, 108.5).

Hystrichosphaeridium sp. A. Williams & Bujak 1977 from GGU 210647.
Fig. 3. (MGUH 15122, Prep. G266/F8, 32.0, 96.3).
Fig. 4. (MGUH 15123, Prep. G266/F8, 30.9, 92.7).
Fig. 5. (MGUH 15124, Prep. G266/F8, 28.7, 92.8).

Paleoperidinium pyrophorum (Ehrenberg) Sarjeant from GGU 210640.
Fig. 6. (MGUH 15125, Prep. G259/F8, 30.3, 105.3).
Fig. 7. (MGUH 15126, Prep. G259/F8, 19.7, 110.7).
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