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Abstract 

Two species of coryphoid palm fruits are described, Coryplwides poulseni n. gen. 
et n.sp. and Coryphoicarpus globoides n.gen. et n.sp. The former has been found in 
the Upper Danian (formerly Lower Paleocene) or Qaersutjregerdal in central Nugssuaq, 
the latter in the Lower Danian of the valley of Tunorssuaq, Nflgssuaq. 

The chief criteria for the determination of these fossil species as coryphoid 
palms are: 1) the big bulbous ingrowth from the functional pericarp of the placental 
region into the seed along the axis of the fruit (here called the columella), 2) the seed 
consisting mainly of a large cup-shaped endosperm , surrounding the columella, 
and 3) the small, saccate embryo inserted from the surface of the seed into the endo­
sperm. 

Coryphoidcs poulse11i n. gen. et n. sp. is distinguished by the position of the em­
bryo, the existence of a 'chalaza valve' and the characteristics or the columella, 
including the shape of the placental scar. 

Coryphoicarpus globiodes n. gen. et n.sp. shows the same basic structure as 
Coryphoides poulseni n. gen. et n. sp., but dilTers from the latter in size and shape 
of the placental scar, shape of columella, course or the funiculus, position of chalaza, 
shape of 'the chalaza valve' and the position of the embryo. 

The determinations are based upon a comparative study of a number of recent 
coryphoid palms and or Palmospermum exca11at11m REID & CHANDLER, 
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Fig. L .Map of :N f1gssuaq, West Greenland showing the localities in question : I : 
Agatkl0ft. 2: Scaphitesnresen, and big section, Turri tellakl0ft. 3 : big section , Qa. •r­

sutjregerdal. 4: Danienkl0ft, Tunorssuaq. 



INTRODUCTION 

This publication describes fossil fruits and seeds from localities in the 
interior of Nugssuaq, West Greenland, where Danian deposits are ex­

posed (textfig. 1). 
The fossil material was collected by Professor A. RosENKRANTZ and 

his colleagues during the expeditions to Nugssuaq led by Professor 
A. RosENKRANTZ, since 1946 under the auspices of the Geological Survey 
of Greenland. The author participated in some of these expeditions. 

The specimens of Coryphoides poulseni were collected from the del­
taic deposits of the Agatdal Formation consisting of deltaic and interdigit­
ating marine beds in Agatdalen. Marine fossils are abundant and from a 
study of the molluscs Professor A. RosENKRANTZ assigned a Lower Pa­
leocene age to them (Koen, 1963), since modified to Upper Danian 
(RosENKRANTZ, 1970). Because of the geographical position, isolated 
from areas with synchronous deposits, stratigraphic correlation is diffi­
cult and it is complicated by the current discussion on the Cretaceous­
Tertiary boundary and the position of the Danian. 

Coryphoicarpus globoides is so far the only determinable plant fossil 
from the marine, black shales of the Propeamussium Member of the Kan­
gilia Formation in Tunorssuaq. A Lower Danian age is assigned to this 
formation by RosENKRANTZ (1970) on the basis of marine molluscs. 
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Fig. 2. Coryphoides poulseni n. gen. et n. sp. Length-section through a fruit along the 
plane of symmetry, through the raphe and the stylar scar. A number of terms used 

in the present paper is demonstrated by letters: 

af: abscission fissure between pericarp 
and seed. 

as: abscission scar of the fruit. 
C: columella 
cs: conducting strand of abscission scar 

(petiolar strand). 
E: endosperm. 
en: endocarp 
ex: exocarp 
F: funiculus 

H : hilum 
me: mesocarp 
P: pericarp 
pp: peripheral palisade of the columella 
ps: placental scar 
ra: raphe 
st: stylar scar (stylus). 

x 10.5. GGU no. 9249.62 (thin section 1). 



CORYPHOIDES 
n. gen. 

Diagnosis 

Coryphoid palm fruits with the following characters: 
Small, 1-locular fruit with thick pericarp, containing 1 seed. The 

fruit is sub-globular, bilaterally symmetrical with a big abscission scar. 
Stylus basal, near the border of the placental scar in the plane of symme­
try, opposite to the raphe of the seed. From the placental region a big 
bulbous columella penetrates into the seed; the seed is cup-shaped with 
its hollow corresponding to the shape of the columella. The columella has 
in the opposite position two blunt ridges in the plane of symmetry leav­
ing corresponding sinuses in the hollow of the seed. The seed consists 
of a large endosperm with a small saccate embryo projecting from the 
surface of the seed at right angles into the endosperm. In an equatorial 
cross-section of the seed the embryo is situated about 135° in clock-wise 
direction from the raphe end of the symmetry plane, when viewed from 
the proximal end of the seed axis. 

The seed derives from a campylotropous ovule: raphe long, reaching 
from the placental scar to the distal pole of the seed. 

CORYPHOIDES POULSEN! 
n. gen. et n. sp. 

(textfigs 2- 8; plates 1- 13, and 1i , fig. 2). 

Holotypus: Specimen GGU no.8179.2 (pl.1, fig.3A- B, pl.17, fig.2). 
Locus typicus: Big section, Qaersutjregerdal, Nugssuaq (KocH, 1959, 

fig. 35, point 2). 
Stratum typicum: The beds of the Agatdal Formation exposed in 

the big section, Qaersutjregerdal. Upper Danian (pp. 4- 5). 

Diagnosis 

Small, coryphoid palm fruits and seeds with the following characters: 
The fruit has a thick pericarp and is 1-locular, containing 1 seed. 
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The fruit is sub-globular (reniform) with a big abscission scar; the 
conducting strand enters the centre of the abscission scar and proceeds 
through the placental scar of the seed. The proportion between diameter 
of the placental scar and diameter of .the seed is well above 0.5. 

Stylus placed basally on the fruit, outside the placental scar in the 
median plane (plane of symmetry). The pericarp has 3 layers with pre­
dominantly thick-walled cells. The fruit contains one seed, originating 

E 

Fig. 3. Coryphoides poulseni n.gen. et n.sp. Generalized sketch showing the outstand­
ing morphological features of the fossil seed of C. poulseni. ps: the placental scar 
(and base of the columella-structure). E: endosperm. 1: 'lip'. ra: raphe. cv: chalaza 
valve covered with conducting strands of the raphe structure. st: stylar scar. About 

X 41
/ 2. 

from a campylotropous ovule. The t esta is rudimentary and consists of 
one(?) cell layer. The seed cont ains a big, cup -shaped end osperm , surroun­
ding a big bulbous ingrowth of the pericarp entering from the placental 
region (a simple rumination or placental columella). A small, saccate 
embryo is found laterally in the equatorial zone of the seed at the surface 
of the endosperm, projecting from the surface of the seed at right angles 
into the endosperm. 

Coryphoides poulseni n. gen. et n. sp. is erected on fossils from the big 
outcrop on the western side of the canyon Agatkloft, at Scaphitesnmsen 
in Turritellakloft and the big section, Qaersutjmgerdal (textfig. 1) (Ro­
SENKRANTZ pers. comm. in KocH, 1963, KocH, 1967 and RosENKRANTZ, 
1970). 

State of preservation 

The fossils vary in state of preservation. Different combinations of 
incoaling, impregnation of the tissues by organic as well as inorganic 
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secondary matter and replacement by inorganic matter occur. The peri­
carp is entirely preserved in some specimens (pl. 1, fig. 6A- B, pl. 2) or 
partly in others (GGU no. 8179.2; 9249.65; 9249.67; 9249.70; 11711.7; 
28955.41) (pl. 1, fig. 4; pl. 4, fig. 1- 2) or has been lost (GGU no. 8173.4; 
8177; 8179.3; 9249.64; 9249.66) (pl.1, figs 1, 2, 8), so that only the seed 
or even the nucellus with the columella is left without any coating or 
with only remnants of the pericarp. In this state the fossil is very cha­
racteristic (e.g. pl. 1, fig. 1 A- B) and easily recognizable. Finally, im­
pressions have been found with remnants of the incoaled pericarp (GGU 
no. 12896.248). 

The pericarp has been found in an incoaled state (pl. 2) or is preserved 
in incoaled matter which has been consolidated by mineralization (calci­
fication). In the consolidated state large sections of the pericarp can be 
removed. The nucellus is calcified, and the original tissue is totally re­
placed (pl. 2; pl. 3, figs 1, 2, 4A- B; pl. 4, figs 1- 2) and only ghost 
cellular structures can be found in exceptional specimens (p. 17). In 
many cases recrystallization of the calcite has taken place resulting in a 
total destruction of the organic structures (pl. 4, fig. 2). In the placental 
ingrowth into the seed (the columella) there are pockets of incoaled tissue 
in combination with mineralized tissue. (pl. 2). A large volume is often 
totally replaced by calcite (pl. 3, fig. 4 B; pl. 7, fig. 3; pl. 8, fig. 1) which 
may be recrystallized. Infilling of sediment in cavities left by early de­
struction of the tissue is often found (pl. 3, fig. 4A; pl. 7, fig. 3). 

A reasonable interpretation of the fossil structure, and even the de­
tails of these fossil seeds, is often facilitated by taking into account the 
state of preservation and the proceSSP,S which have changed the original 
structure into the fossil structure. For this reason the author in a few 
of the descriptive sections gives a special account of the state of preser­
vation. The reader is also ref erred to the sections on fungal remains 
(p. 22), and columella (pp. 13- 15). 

Orientation of the fossil structure 

When describing the fossil structure the author uses the following 
terms which for convenience are defined here (textfig. 4). 

The axis: the line from the centre of the abscission scar of the fruit 
(i. e. the centre of the basal scar of the placental columella, on the seed) 
through the centre of the entire globular structure to its opposite pole. 

The median plane: longitudinal plane containing the axis, the raphe 
and the basal scar of the stylus. Synonymous with plane of symmetry. 

The equator: defined as normal to the mid-point of the axis. 
The structure's equatorial plane is an ellipse, thus there is a short 

axis and a long axis: the equatorial s-axis and I-axis. 
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Dp 

A 

Pp 
Fig. 4. Diagram demonstrating the nomenclature used here in the description of 
the fossil palm seeds. A- A: the long equatorial axis. B- B: the short equatorial axis. 
EQ: equator and equatorial plane . .ME: median plane = symmetry plane. Pp- Dp: 
the axis. C: columella (coarse dotting). cv: chalaza valve. Dp: distal pole. E: endo­
sperm. Pp: proximal pole. ra: raphe. st: stylar scar. Coarse dotting: columella. Fine 

dotting: placental scar. 

Descriptive terms 

The columella: an ingrowth of the functional pericarp from the 
placental region deep into the globular fruit in the direction of the axis 
(pl. 2, fig. 1 A, textfigs 2, 4, 6). 

The chalaza valve: a circular valvate structure of the surface of 
the seed on the plane of symmetry; a structure in which the rap he ter­
minates (pl. 17, fig. 2; textfigs 3, 4). 

The placental scar: a big, round scar on the proximal end (the pla­
cental region) of the fossil seed ,vhich represents the basis of the colu­
mella (pl.1, fig. 1B, 2B; textfigs 3, 5). 
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Morphology of the fossil fruit 

Some of the fossils have undergone deformation, others have not. 
In general the original, undeformed fruits can be described as sub-globu­
lar (tending to reniform). The reniform tendency appears best in the me­
dian sections (pl. 2, fig. 1 A; pl. 3, fig. 4A). 

ra 
Fig. 5. Coryphoides poulseni n. gen. et n. sp. Generalized sketch showing the proximal 
end of the seed. ps (dotted) : placental scar. E: endosperm. I: 'lip' structure. cs: scar 
left by the entering petiolar strand. ra: raphe. ss: secondary strand. About x 4. 

The dimensions of the fossil fruits and seeds can be described by the 
length of the three axes. The long and intermediate axes are situated in 
the equatorial plane, the long axis in the plane of symmetry, the inter­
mediate at right angles to the latter. The short axis is identical with the 
axis of the fruit and the seed at right angles to the equatorial plane. 

long axis 
intermediate 

axis short axis 

Fruits (mm) (mm ) (mm ) 

GGU 9249.62 .............. 10.8 8.9 
- 9249.69 .............. (10.5) (10.0) 

Seeds 

GGU 8573.4 ............... 8.0 6.1 
8177 ................ 7.4 6.9 5.6 
8179.2 ............... 8.9 8.5 8.0 
8179.3 ............... 9.2 8.5 7.4 
9249.62 .............. 8.5 7.1 
9249.64 .............. 7.8 7.3 6.7 
9249.65 .............. 7.6 6.3 
9249.66 ... . .......... 8.9 7.6 
9249.69 ............ . . 8.8 8.3 
9249.70 .............. 7.8 7. 7 7 .0? 
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Placenta 

A fossil specimen with well-preserved pericarp (pl. 1, fig. 6A- B) 
shows a large, basal abscission scar ( covering the placental region) with 
another small central scar left by the entering conducting strand. The 
latter scar is a small groove from which an original calcite infilling has 
probably disappeared. The entrance of this calcified strand is seen on 
the pericarp of the fossil specimen (pl. 1, fig. 3 B). Unless a small piece 
of the pericarp tissue has been removed from the proximal region (the 
placental region) the entering strand is seen in cross-section (pl. 1, fig. 
3 B). On the same specimen a branch leaves the main strand. From the 
cross section of the main strand a white (calcite) line runs radially to and 
passes over the periphery of the placental region in the median plane 
(pl. 1, fig. 3B). This line possibly indicates a pericarpal strand. It passes 
the border of the placental region opposite to the raphe. Hence, the pri­
mary conducting strand which enters the fruit at the abscission scar may 
have pericarpal strands issuing from it, of which one can be directly 
seen to branch off on the type specimen (pl. 1, fig. 3 B). 

When the entering conducting strand has passed through the func­
t ional pericarp of this region, it turns into a radial direction in the plane 
of symmetry and runs to the periphery of the placental scar of the seed. 
This part of the strand is interpreted as the funiculus. Hence, the basal 
region below the abscission scar represents the placenta. 

Pericarp 

The entire pericarp is preserved on GGU no. 9249.62 and GGU no . 
9249.69 (pl. 2; pl. 3, figs 1- 2), but the incoaling has led to a high degree 
of impregnation of the tissue by colloidal coal material. This precludes a 
detailed anatomical study of these tissues in thin sections because the 
lumina of most cells are filled by the opaque colloidal coal substance. 
In thin section (cross-section) the pericarp is thick (c. 1.2 mm) and con­
sists of 3 zones (pl. 5, fig. 1). The outer one is 0.2 mm thick, opaque, 
black and without visible cell structure. By examination in reflected light 
(Ultrapak-method of Leitz) it shows ghost cell structures of flat, thick­
walled cells orientated in tangential lamellae much resembling cork tissue. 
This zone may represent the exocarp, which, e. g. in the recent Trachy­
carpus martiana (BECCARI, 1905b, fig. 17), consists of small relatively 
t,hick-walled cells with an outer epiderm of extremely thick-walled cells. 
During incoaling such highly lignified or suberinized tissues will easily 
be transformed to a massive aggregate by the infilling of the cell lumina 
with the colloidal humic transformation products of the walls. 

Inside this exocarpal zone follows a layer the cell structure of which 
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is slightly visible in thin section. The cells are flat, with tangential orien­
tation, the cell walls are thinner than those of the exocarp. Whether the 
orientation is original or a result of later deformation cannot be proved. 
This zone, which obviously differs from the outer one, might represent 
the mesocarp; in Trachycarpus martiana the mesocarpal zone consists 
of larger cells with thinner walls than those of the exocarp. 

In the third or innermost zone most of the cells are strongly dissolved; 
a lateral longitudinal section of specimen GGU no. 9249.62 indicates that 
the cells of this zone are flat and thick-walled like those of the exocarpal 
zone. 

Nucellus is coated by a lamina of one cell, locally a few cells. (pl. 
10). This is often seen to be adherent to the innermost endocarpal tissue 
(cf. pp. 18- 19) and in this way emphasizes the interior limit of the peri­
carp. This cell layer, like an epiderm, entirely encloses the nucellus and 
presumably represents the degenerated testa. 

Hence, the pericarp has 3 layers which may be interpreted as exo-, 
meso- and endocarp. 

F H 

ra 

p 

Fig. 6. Coryphoides poulseni n. gen. et n. sp. Generalized sketch showing a length­
section along the symmetry plane of a fruit. C: columella. E: endosperm. F: funiculus. 
H: hilum. P: pericarp. ps : placental scar with the entering petiolar strand . ra: raphe. 

About X 4. 

Columella 

The term columella is used in this paper for an ingrowth of both 
the pericarpal and testal tissues (the functional pericarp) along the axis 
deep into the seed. It might be regarded as a simple kind of rumination. 

Under the abscission scar of the pericarp and congruent with this 
scar we find, on the seed, a similar scar (pl. 1, fig. 1 B, 2 B) which repre­
sents the base of a big bulbous columella (the placental scar) (pl. 2, fig. 
1 A; textfig. 5). In the centre of the placental scar is another, small scar 
where the primary conducting strand enters the columella. The columella 
extends half to three quarters of the way along the axis up into the seed. 
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The seed axis (textfig. 4) is also the axis of the columella. In length-sec­
tions the surface of the columella is not just regular but, generally speak­
ing, its surface is conformable with the surface of the seed. By removing 
the pericarp of one of the specimens (GGU no. 8179.2) it became possible 
to orientate the base of the columella on the seed in relation to the ab­
scission scar of the pericarp. Even the central dot in the basal scar of the 
columella (placental scar) has a corresponding impression in the centre 
of the abscission scar. On the fossils from which the pericarp is entirely 
or partly lacking the base of the columella with its central strand is seen 
even more clearly (GGU nos. 8177 and 9249.64) (pl. 1, fig. 1 B). 

On such specimens as well as some of the specimens which have been 
cut into sections the base of the columella appears clearly as a broad, 
black ring-structure of incoaled matter around the scar of the primary 
conducting strand. In this paper it is named 'the placental scar'. The 
axis of the fossil passes through the centre of this scar. The periphery of 
the placental scar is generally conformable with the circumference of the 
whole seed, but one clear excentricity occurs. This ring-structure of the 
seed base has a median peripheral incision (opposite the raphe) (text­
figs 3, 5), which can best be described in analogy with the lip of a jug. 
This excentric 'lip' contains a short, central length ridge on a single well­
preserved specimen (GGU no. 8173.4) (textfig. 5). The 'lip' is partly 
filled with incoaled matter like that of the columella of which it is a direct 
continuation. In this region the cell tissues of the columella directly 
continue into the pericarp. In contrast to the incoaled filling of the 'lip' 
structure, the small ridge as well as the 'lip' itself consists, like the whole 
structure surrounding the columella, of calcified material. The author has 
not been able to interprete this 'lip' structure. It is situated near to the 
site of the stylar base seen on other specimens (GGU nos 8179.2; 817!:l.3; 
9249.64) (textfig. 3) and even where the secondary basal strand of speci­
men GGU no. 8179.2 ends (pl. 1, fig. 3A- B). It can also be seen in length­
section no. 2 of GGU no. 9249.65 (pl. 5, fig. 2). The small ridge of the 
'lip' might be part of the stylar base which is basal-subbasal on some 
coryphoid palms (e.g. Corypha and Sabal according to HuTCHINSON, 

1959, p. 667). 
From the placental scar the columella stretches into the seed and 

expands as an extension of the pericarpal tissue into a bulbous structure 
with subordinate irregularities (textfigs 2, 6; pl. 2, figs 1- 2). This colu­
mella structure penetrates half to three quarters of the way into the seed. 
This is clearly demonstrated by the thin sections (GGU nos 8173.4; 
9249.62; 9249.65; 9249.66; 9249.67; 9249.69), which are both length­
and cross-sections (pl. 2; pl. 3, fig. 4; pl. 4, figs 1- 2). It also appears that 
the surface of the columella (i. e. the boundary surface towards the endo­
sperm) is slightly irregular, though to a varying degree. This may justify 
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the use of the term 'simple' rumination to describe the columella structure. 
The cross-sections (GGU no. 9249.69) show that the columella, like the 
entire fruit or seed, has its intermediate axis in the median plane and the 
shortest axis at right angles to this plane i. e. it is oval in cross-section 
(pl. 2, fig. 2A- B). In the median plane we find a broad ridge on the peri ­
phery of the columella, at the raphe side, and opposite a narrow ridge, 
resulting in corresponding sinuses in the surrounding endospermous 
structure (pl. 2, fig. 2A- B). Of these median ridges the narrow one in a 
lateral length-section (c. 1/ 6 diameter to the side of the median plane) 

Fig. 7. Coryphoides poulseni n.gen. et n.sp. Sketch showing a detail of the columella 
in a central cross-section, with the columella structure and its narrow ridge (nr) in 
the stylar end of the fruit. C: columella. E: endosperm. nr: narrow ridge. P: pericarp. 

About X 7. 

parallel to the median plane is cut in a way suggesting a tubular connec­
tion between the terminal end of the columella and the base of the seed 
in the region of the stylar base (pl. 2, fig. 1 B). Combination of this ob­
servation with those of the cross-sections involves a T-shaped cross­
section of the narrower columellar ridge (textfig. 7). A similar impressive 
extension of the columella structure has not been observed in other sec­
tions, but considering the minute dimensions of the structure it is unlikely 
to appear in random sections. On the whole there is full agreement between 
the length-section of specimen GGU no. 9249.62 (pl. 2, fig. 1 A- B) and 
the cross-section of specimen GGU no. 9249.69 (pl. 2, fig. 2A- B). • 

The cellular tissues of the columella 

The structure of the columella tissue is so well preserved that we 
can get an impression of its organization. The columella mostly consists 
of tubular cells that are 2- 4 times longer in length-section than in cross­
section. In cross-section these cells are polygonal or circular (pl. 8, fig. 2; 
pl. 9, fig. 1). A pocket consisting of shorter (equidimensional ?) cells seems 
to exist centrally in the columella structure. Apart from this central re­
gion there is an orientation of the cells seen in length- and cross-sections 
of the best preserved specimen (GGU no. 9249.62). Along the border 
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towards the endosperm we find a palisade of tubular cells with their 
long axes at right angles to the surface of the columella ( or of the endo­
sperm) (pl. 9; pl. 10, figs 1, 3). This palisade has about three cells, the 
cells being arranged in rows fitting together with their ends, like tube 
sections. Each cell row (column) seems to have been initiated from one 
mother cell of a meristem. Each cell filament continues from the peri­
phery into the columella but after about three cells the row turns and 
the whole filamentous tissue forms a whirl around or into the central 
non-orientated cell mass (pl. 9, fig. 2). It is not possible in the available 
sections to follow its whole course continuously, but the cell aggregate 
seems still to aim towards the base of the columella. 

At the columella base a fissure separates the fun ctional pericarp 
from the seed, (pl. 2, fig. 1 A); the cells of the central part of the columella 
base (t he basal surface of the seed) are orientated parallel to this fissure , 
which may be primary and dependent on this structure. In the periphery 
of the columella base the cells are tubular and still arranged in filamentous 
rows. These rows are parallel to the surface of columella (and of the endo­
sperm) and turn over the border of the columella structure (with centri­
fugal orient ation) to connect with the inner pericarpal tissues. The co­
lumellar structure is separated from the endosperm of the seed by a 
membrane of one or two cells thickness (pl. 10, figs 1- 2) (see p. 18). 

State of preservation of the columella structure 

The original organic structme of the columella is preserved t o a 
varying degree in different specimens. In some fossil specimens almost 
the entire space of the columella has been replaced by inorganic matter 
(pl. 7, fig. 3) in which case only t he shape of t he columella is preserved. 
At t he opposite extreme some specimens have the cellular strncture of 
t he entire columella preserved (pl. 2, figs 1- 2). Between t hese ex tremes 
are states of preservation with more or less of the original organic struc­
ture preserved, with intercallations of secondary, replacive calcite or 
sedimentary infilling of hollows left by early dissolving of cellular tissue. 
The secondary calcite may even show recrystallization. When the original 
cellular structures of the columella are preserved, we find them infiltrated 
by secondary calcite. In all cases the original tissues had obviously 
reached an advanced state of decay before the calcification fixed the 
structure. Usually the mid-lamella of the cell wall only is preserved, but 
in favourable circumstances an additional lamella may be found. Branch­
ing fungal mycelia, simple fungal spores and teleutospores are found in 
the cells, the fungal spores often crowded together (pl. 13, figs 1- 2). 
This illustrates disintegration by the normal rotting agencies. As mention­
ed above the fossils demonstrate that disintegration of the columella has 
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often advanced so far that the tissue structures are lacking and are even 
replaced by sedimentary deposits. 

Along the periphery of the columella we find a heavily incoaled zone. 
(pl. 8, fig. 1; pl. 9, fig. 1). This zone consists of a palisade of columnar­
cylindrical cells in rows; their lumen is filled with opaque, structureless 
coal substance (pl. 9, fig. 2; pl. 10, figs 1, 3). This resistant cellular layer 
is found preserved in all specimens, even those where the remaining co­
lumella structure has disappeared. 

Morphology of the seed 

State of preservation 

The fossil seed consists entirely of a cup-shaped corpus of calcite 
(pl. 1, figs 1, 2, 3, 7, 8). In the cross-sections it is seen as a white ring 
around the columella tissues (pl. 2, fig. 2); in the length-sections it is like 
a white crescent (pJ. 2, fig. 1A; pl. 4, figs 1, 2). 

The calcite may be recrystallized into an aggregate of coarse equidi­
mensional units (pl. 4, fig. 2). A primary radiate-globular texture of the 
calcite is found in some specimens (pl. 4, fig. 1). Only in cases where the 
calcite is homogeneous are ghost cell-structures preserved (pl. 10, fig. 2; 
pl. 11, figs 2- 3), and yellow particles of organic disintegration products 
can be found scattered in the calcite structure (pl. 3, fig. 4 B; pl. 5, figs 
2- 3), but the latter particles can at least partly represent material dis­
placed from other parts of the fossil by the grinding procedure. Also, 
very fine, diffuse black particles have been observed which are scattered 
to form a ghost quadrangular pattern like cellular structures. 

Nucellus 

The nucellus consists of a guttiform, cup-shaped endosperm. In 
the equatorial zone and laterally, on a longitude near to the stylar end 
of the fruit, a small, simple, saccate embryo penetrates into the endosperm 
at right angles from the surface (pl. 2, fig. 2 A; pl. 12, fig. 1; text fig. 8). 
The longitude of the embryo is about 135° dextrally from the raphe when 
seen from the proximal end. 

The whole nucellar structure is coated by a layer of one (to two) 
cells, which may be interpreted as a rudimentary testa (pl. 10) (seep. 18). 

Some of the structures which are found in the calcite corpus inter­
preted as the endosperm are indisputably cellular and serve as a direct 
proof of the organic origin of the structure (pl. 11, figs 2- 3). The author 
has found diffuse contours of rounded to rectangular cells. Hence the 
outermost (peripheral) cellular tissue of the endosperm consists of large 

193 2 
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quadrangular-equidimensional and quite thick-walled cells as seen in 
length-sections (pl. 10, fig. 2; pl. 11, fig. 2). They make up a regular peri­
pheral palisade in the scattered areas where observations can be made. 
In one of the length-sections of specimen GGU no. 9249.62 even internal 
cellular structures of the endosperm are visible at some distance from the 
periphery (pl. 11, fig. 3). These cells are also rather thick-walled and 
arranged in radial rows, i. e. at right angles to the surface of the endo­
sperm. As the figures show, even an arrangement of the cells in radiating 

ra 
Fig. 8. Coryphoides poulseni n. gen. et n. sp. Generalized sketch showing an equatoria 
cross-section of a fruit. C: columella with its narrow ridge at the stylar end and its 
broad ridge at the rap he end. E: endosperm. em: embryo. P: pericarp. ra: rap he. 

About X 4. 

rows can be inferred. This is supplementary evidence for the interp1·eta­
tion of this calcite strncture, according to which, by comparison with 
recent coryphoid palm seeds (pl. 13, fig. 3 B ; pl. 14; pl. 15 ), t he structmc 
reproduces the endosperm (p. 24). Hence, most of the volume of the 
seed consists of a cup -shaped endosperm. 

Testa 

The testa is difficult to define exactly because, in this fruit with only 
one seed, the testa and the pericarp make up one functional, protective 
structure. 

The seed is protected by a coat for which both the testa and peri­
carp may form part. In the fruit of comparable, recent palms these two 
components have fused intimately to make this protective structure. 
This problem is reflected in the following description. 

The calcified endosperm structure is enclosed within a membrane 
consisting of a single cell layer (exceptionally there may be two cells) 
(pl. 10; pl. 11). This membrane consists of cells which in radial sections 
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are flat, rectangular-lenticular (pl. 10, figs 1- 2); in tangential sections 
polygonal, rather equidimensional ( quadratic) (pl. 10, fig. 3; pl. 11, fig. 
1). This is the only tissue which the author definitely regards as testal. 
On the outside of this there is a layer consisting of a few cells (pl. 10, 
fig. 2; pl. 11, fig. 2). They are rather thick-walled and resemble cork 
cells. These cells are filled with opaque, structureless coal. This cork 
tissue may, at least partly, belong to the testa, because the raphe seems 
to be in an equivalent position to this layer, but it cannot definitely be 
excluded, or a part of it, as the innermost endocarpal tissue. A fissure 
has opened between these two layers except in the area of the raphe, 
where the strand is external to a 'cork layer'. These cork cells are flatter 
in the region of the raphe. A similar cellular layer is found external to the 
raphe. 

Distally, the testal zone of the fruit produces special problems. 
At the end of the raphean strand (i. e. in the chalaza region), as seen 

in a median length-section (pl. 5, fig. 3), the presumed testal zone is 
reproduced in calcite impregnation after advanced disintegration of the 
tissues. The cellular structure is reproduced, in some cases even cell walls 
are preserved. Between the one (to two) cell thick membrane surrounding 
the endosperm and the external 'cork cell layer' a wide zone of rounded 
cells was recognized of which at least some have originally been thick­
walled (pl. 5, fig. 3). This zone corresponds by its thickness to the raphean 
structure (in its widest sense), conducting cells of which are seen to termi­
nate just near this site. Presumably this tissue represents the distal peri­
phery of the 'chalaza valve' (p. 20) to the raphe side of the 'plug' men­
tioned below. But, this seems an unreasonable explanation for the corre­
sponding tissue to the opposite side of the 'plug'. Histologically, it might 
be explained as deriving in the testa and inner pericarp, which in some 
of the recent coryphoid palm seeds are fused to a functional testa. At the 
apex of the fruit a circular plug cuts through this structure and expands 
over the testa layers (pl. 5, fig. 3). This plug shows a totally collapsed 
tissue, presumably disintegrated by severe fungal attack since fungal 
spores are densely crowded in the plug. This structure is obvious and 
characteristic, but its explanation has not been found yet. It may be a 
disintegrated remnant of a conducting system of the chalaza (the raphean 
conducting system entering by the chalaza). The idea of a germinating 
pore cannot be excluded, but then the specimen would belong to another 
palm genus (p. 27). 

Raphe 

The only larger conducting strand which is preserved on the fossil 
is the raphe. From the centre of the placental scar and through the base 
of the columella structure we find in the median length-section the dis-

2* 
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integrated, but still visible, funiculus (pl. 2, fig. 1 A; pl. 6, figs 1- 2). The 
funiculus leads to the hilum, which the author tentatively places just at 
the border of the placental scar (the base of the columella). Here the 
strand enters the testal and endocarpal layers. It is on the opposite side 
of the placental scar that we find the stylar scar (p. 21). The raphe can 
be seen in the length-sections to continue exteriorly to the endospermal 
structure and its testal layer where it follows the testal zone of flat, cork 
cell-like units. The raphe can he followed to a position just opposite to the 
centre of the placental scar, i. e. to the distal pole of the fruit (pl. 2, fig. 
1A- B; pl. 4, fig. 1; textfigs 2, 6). In a length-section (GGU no. 9249.65) 
the raphe terminates near to the position of the polar plug of the testa­
endocarp layer mentioned above (pl. 5, fig. 3). On the surface of the seed 
structure of the type specimen the raphe is seen like a narrow strand 
leaving the placental scar in the median plane; gradually it broadens into 
a circular valve on the side of the seed (pl. 17, fig. 2, textfigs 3, 4). The 
periphery of this valve touches the distal pole of the seed (textfig. 3). 
In the terminology of the author this is the 'chalaza valve'. 

According to this observation the raphean strand on the periphery 
of the distal three quarters of the seed, when seen in cross-sections, is 
found to be a continuous zone of up to 90° of the seed circumference 
(pl. 2, fig. 2 A- B; pl. 3, fig. 2; textfig. 8). This raphean zone in the cross­
sections has the long equatorial axis as symmetry axis (i. e. the median 
plane is symmetry plane of the raphe structure). 

In all kinds of sections the raphe appears as a structureless cord 
which is externally and internally hounded by a thin black rim (pl. S, 
fig. 1; pl. 7, figs 1- 2, pl. 11, fig. 3). In the structureless calcite of this cord 
there are remnants of vessels with spiral thickenings, partly in extended 
groups (pl. 7, fi gs 1- 2). Occasionally the disintegration of the vessels has 
advanced so far before mineralization t hat t he spirals are fragmcntar-y 
and in disorder inside this calcite zone. The well-preserved vessels a1·e 

mostly found along the inner border of the raphe, and here often crowded 
in groups. 

Chalaza valve 

A special raphean structure has been observed in several sections, 
as mentioned above. At about the equator the raphean strand divides 
into two branches (or sheets). They follow the external and internal bor­
der respectively of a crystalline, lenticular structure of the fossil (pl. 3, 
fig. 1) which follows in continuation of the normal raphean zone which is 
obviously thinner. This structure was examined both in length- and cross­
sections (pl. 3, fig. 1; pl. 3, fig. 4 B; pl. 12, fig. 2; pl. 17, fig. 2). The two 
branches unite again in the distal (polar) end of the seed. This is the same 
valve structure which can be recognized on the surface of the seed of the 
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type specimen (pl. 17, fig. 2). On this specimen the raphe can be seen 
leaving the placental scar. At the equatorial zone it broadens into a cir­
cular valve the periphery of which touches the distal pole of the seed 
(textfig. 3). The same structure is visible in cross-section (pl. 3, fig. 1). 
In the calcite there are scattered ghost cellular contours like those seen 
in the fossil endosperm structure, though more diffuse and impossible to 
determine to morphological category. This observation, together with its 
position with the border touching the distal pole with the chalazean 
plug, might suggest an aborted seed. An enclosing membrane similar to 
that around the endosperm (i. e. around the ripe seed) has not been ob­
served around this structure, as could be inferred from this interpreta­
tion. Unfortunately this interesting point must remain in doubt. REID 
& CHANDLER (1933) mention a similar structure on Palmospermum exca­
Patum in a lateral position, a little more in the basal direction than on 
Coryphoides poulseni (pl. 16, fig. 3C- D). REID & CHANDLER designate 
the structure 'internal chalaza'. The author prefers the descriptive term 
chalaza valve'. 

Stylar scar 

On the calcified seed structure (specimen GGU no. 8179.2) three 
dark points are situated around a dark papilla approximately equidistant 
from the latter and with about 120° divergence (pl. 1, fig. 3A; textfig. 3). 
In other words, the 3 points are on a circle with its centre in the papilla. 
Remnants of an equivalent inner series of similar points which are inter­
stitial (60°) in relation to the 3 points just mentioned are suggested by 
two small spots in the calcite. A similar papilla and 1- 2 more diffuse points_ 
have been recognized on specimen GGU no. 8179.3; and a diffuse scar of 
the papilla on GGU no. 9249.64. 

This system of points is just outside the placental scar in the me­
dian plane and diametrically opposite to the raphe. In a length-section in 
the median plane (specimen GGU no. 9249.65) an acute calcite structure 
can be recognized reaching from the nucellus through the seed coat 
(testa) and terminating at a point just outside the placental scar (pl. 5, 
fig. 2). On other fossil seed specimens without testa-pericarp tissues 
there is at the same place an oblong papilla or ridge (orientation A- A 
according to the definitions textfig. 4). This ridge is enclosed in the 'lip' 
structure mentioned above (p. 14 & textfig. 5). 

These observations are in agreement in supporting the idea that we 
are dealing with a primary structure. The pattern of the points (pl. 1, 
fig. 3A; textfig. 3) reminds us of a flower diagram of a monocotyledon 
with one stylus and two perianth circles. The position of this structure is 
just where the stylus is found on certain coryphoid palm fruits with a 
basal stylus (HUTCHINSON, 1959, p. 667). 
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FUNGAL REMAINS 

In the areas of good preservation (mineralization) there are branched 
fungal hyphae with visible transverse walls and crowds of small spherical 
bodies, which may be fungal spores (pl. 13, fig. 1). These are found espe­
cially in the columella tissues and the better preserved pericarpal tissues. 
Even simple germinating spores have been recognized. Biserial teleuto­
spores are rather common (pl. 13, figs 1, 2A- B). These fungal remains 
are found in tissues which show advanced disintegration of the cell walls. 

INTERPRETATION OF X-RAY 
PHOTOGRAPHS 

The limited number of fossil specimens which are available has re­
duced the production of thin sections to a minimum absolutely necessary 
for a reasonable examination. The fossils in question vary concerning the 
state of preservation, hence, the appearance of the specimens also varies, 
and this has made it desirable to find supplementary support for the iden­
tity between the sectioned specimens and those left untouched. In this 
situation X-ray photography was employed in the investigation. The 
X-ray photographs were produced by the Dentological Highschool of 
Aarhus and the Sedimentological Laboratory of the Geological Depart­
ment, Aarhus University. 

The method depends on the fact that the absorption of X-rays difTers 
greatly for coal and calcite. Thus, it is possible to detect the placental 
columella which consists largely of incoaled matter. The columella, ac­
cording to the sections, penetrates into the calcite structure which has 
replaced the original endosperm. Owing to this contrast details were in 
some cases reasonably recorded. 

The technique made it possible to relegate a single doubtful speci­
men from the group which was suspected to represent Coryphoides poul­
seni and to confirm the determination of the remaining specimens ( cf. 
also Coryphoicarpus globoides). The method is illustrated by the pictures 
of pl. 4 where a number of specimens of Coryphoides poulseni and Cory­
phoicarpus globoides (pl. 4, figs 3, 5, 6, 8) can be compared with a fossil 
with a homogeneous structure (pl. 4, fig. 4). The structures are best re­
corded in specimens with great contrast between coal and calcite bodies. 
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COMPARATIVE STUDIES 

Recent genera 

It has not been possible for the author to make a thorough study of 
the coryphoid palms and the practical restrictions have resulted in a 
search for sufficient criteria for a reasonable determination of the fossil 
specimens. During the determination of the fossils an investigation was 
undertaken of relevant palm seeds from several genera of coryphoid 
palms. This study was at first based upon the herbarium and carpological 
collection of the Kew Gardens Herbarium, Kew, England. Later the 
study was augmented by material presented by several institutions and 
colleagues. This study of recent palm seeds showed that a number of 
genera of Corypheae (HUTCHINSON, 1959, p. 667) (Sabaleae {ENGLER 
& PRANTL, 1889)) produce fruits and seeds of the same basic structure 
as the fossils described above. This applies to the genera Brahea, Corypha, 
Erythea, Li,Jistona, Sabal, Thrinax, Trachycarpus (pl. 13, fig. 3; pl. 14). 

The comparative study involved the following recent species: 

Brahea moorei (pl. 14, fig. 7, right) 
Chamaerops humilis 
Corypha sp. (pl. 14, fig. 3) 
Erythea elegans 
Erythea sp. (pl. 13, fig. 3; pl. 15) 
Livistona altissima (pl. 14, fig. 2) 
L ivistona australis 
Livistona chinensis 
Livistona conchichinensis (pl. 14, fig. 4) 

Livistona rotundifolia (pl. 14, fig. 1) 
Sabal glabra (pl. 14, figs 8- 9) 
Sahal mexicana 
Thrinax floridana (pl. 14, fig. 7, left) 
Thrinax keyensis (pl. 14, fig. 6) 
Trachycarpus fortunei 
Trachycarpus excelsa 
W ashingtonia filifera 
W ashingtonia robusta 

This inspection of fruits of different coryphoid palms has led the 
author to the following synthesis: 

Among recent coryphoid palm fruits and seeds a characteristic 
structural type can be distinguished with a certain amount of variation. 
The basic structure for this group can be described as follows: 

The shape of the fruit varies between globular and ellipsoid. 
The fruit is 1-locular and contains one seed, enclosed by a pericarp 

of varying thickness, often differentiated into an outer fleshy or fibrous 
exocarp, and an inner layer of hard tissues. A differentiation into exo-, 
meso- and endocarp has been demonstrated for Trachycarpus martiana 
by BECCARI (1905a). In most cases the testa adheres to the pericarp 
( endocarp); hence, the testa and the pericarp are mostly united into a 
functional pericarp to form a solid protective structure. When the seed 
with its protective coat is liberated, the most obvious characteristics of 
the basic structure are visible (pl. 13, fig. 3 A, B; pl. 14; textfig. 9). 
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Fig. 9. Livistona australis MART. Length-section through a seed along the plane of 
symmetry. C: colnmella. E: endosperm. em: embryo. T: (functional) testa. x 6. 

Derivation: Kew Gardens Herbarium. 

The shape of the seed can be globoid, ellipsoid, discoid or reniform. 
Proximally there is a big placental scar of varying shape (circular-oval to 
slit-like). From this scar a placental ingrowth (simple rumination) ex­
pands to a varying extent into the seed, and in most variants it extends 
as a more or less regular bulbous columella deeply into the seed (cf. length­
section of textfig. 9). The seed is consequently more or less cup-shaped, 
surrounding this columella or simple rumination. The seed consists of a 
large often very hard endosperm. A small saccate embryo penetrates 
from the surface into the endosperm. In most of the coryphoid genera 
with this type of seed this embryo is situated in the plane of symmet1·y 
of the structure. It is the author's impression that the position of the 
embryo is characteristic for the different genera. Only Corypha has the 
embryo situated laterally, i. e. outside the plane of symmetry. The author 
has not been able to make detailed observations concerning the course of 
the funicular strand and the raphe. The funicular strand in some of the 
seeds with a large columella winds its way through this structure with a 
somewhat irregular course (Erythea sp.). On the surface of the seed of 
some of them a distinct raphe leaves the proximal end of the seed, passes 
over the border of the placental scar (En.Jthea sp.) and runs directly to­
wards the distal end, inferring a distal position of the chalaza. A distinct. 
chalaza structure comparable with the chalaza valve of Coryphoides 
poulseni and the 'internal chalaza' of Palmospermum exca<.>atum (REID 

& CHANDLER, 1933) has not been observed. It is obvious that the fossil 
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fruits and seeds described in this paper coincide well with this descrip­
tion, inferring a near systematic relationship. 

Fossil genera 
So far as the author is aware the only fossils described earlier that 

are obviously related to Coryphoides poulseni are the fossil coryphoid 
palm seeds described by REID & CHANDLER (1933) from the Eocene Lon­
don Clay. From the excellent illustrations (ibid. 1933, pl. 1, figs 13- 39) 
the similarity of the Eocene species to the author's fossils from the Upper 
Danian of West Greenland is striking. The size and shape of the fossils 
is about the same. They have the same characteristic 'columella', syno-

Table 1. 
Comparison between Palmospermum excaMtum REID & CHANDLER 

and Coryphoides poulseni n. gen. et n. sp. 

Palmospermum excavatum Coryphoides poulseni 

Size Max. diameter about 9- 15 mm Max. diameter 7.4- 9.2 
mm 

Shape Sub-globular Sub-globular 

Placentation Placental scar oblong, slit-like Placental scar circular 
with a shallow prolongation in with a narrow prolon-
the raphe side, a narrow prolon- gation to the stylar side 
gation in the opposite side. (opposite to the raphe). 

Placental columella In the symmetry plane: some- In the symmetry plane : 
(= ventral depres- what oblique ( ?) in relation to symmetry axis of placen-
sion) the axis or the seed (according to tal columella = axis or 

X-ray photography). the seed. 

Entrance of conduc- Central in the placental scar. Central in the placental 
ting strand scar. 

Position or stylar No stylar scar seen on the basal Basal, outside placenta , 
scar part, position unknown opposite raphe. 

Position or embryo On the basal half-sphere, about Equatorial about 135° 
135° dextrally from the raphe end dextrally from the raphe 
of the symmetry plane when seen end or the symmetry plane 
from the proximal end . when seen Crom the prox-

imal end. 

Chalaza valve Touching the broad raphean ridge Begins well above the base 
( = internal chalaza) or the placental columella, not of the placental columella, 

reaching the distal pole. touches the distal pole. 
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nymous with the 'ventral depression' of REID & CHANDLER. The 'inter­
nal chalaza' of REID & CHANDLER is also found on Coryphoides poulseni. 

These related species from the London Clay are all referred to cory­
phoid palms. Like most of the recent genera of the Corypheae (pl. 13, 
fig. 3 B; pl. 14, figs 2, 4, 5, 6, 7, 9) ( except Corypha, pl. 14, fig. 3) most 
of the London Clay species which are similar to Coryphoides poulseni 
have the embryo situated in the plane of symmetry of the seed. On one 
species that resembles Coryphoides poulseni, Palmospermum exca"atum, 
REID & CHANDLER (1933) had not found the embryo. The author has 
studied the type specimens of Palmospermum excavatum and found the 
position of the embryo (pl. 16, fig. 3A, B, C). The result of the study is 
shown in table 1 in comparison with Coryphoides poulseni. 

The two species are comparable in shape, the main course of the con­
ducting strand and the over-all coryphoid structure including the charac­
teristic columella are the same. Even the 'chalaza valve' is found on both. 

Unfortunately the important factor of the position of the stylar scar 
is unknown for Palmospermum exca"atum. 

On the other hand, the seeds differ in a number of features: size, 
shape of columella ('ventral depression' of REID & CHANDLER), and 
shape of the placental scar (base of columella), position of the 'chalaza 
valve' ('internal chalaza' of REID & CHANDLER), and the position of the 
embryo. It is interesting that the embryo is on about the same longitude 
although on a different latitude. The author regards the position of the 
embryo as a character of diagnostic value at a generic level: on Palmo­
spermum exca"atum the embryo is on the proximal hemisphere, on Cory­
phoides poulseni it is equatorial and on a seed from the Kew Gardens 
Herbarium labelled Corypha? the author found it on the distal hemisphe1·e. 
These are the only three coryphoid genera with the embryo situated 
outside the plane of symmetry, so far as the author is aware. 

Hence, it seems reasonable to erect a new genus based on the Green­
land fossils, particularly as the position of the stylar scar has not been 
recognized on Palmospermum exca"atum. 

Taxonomic conclusion 

Among the recent genera investigated seeds with the same type of 
columella as Coryphoides poulseni were found in Brahea, Corypha, Ery­
thea, and Li"istona (pl. 13, fig. 3 B, pl. 14). 

The fossils investigated demonstrate that the fruit of Coryphoides 
poulseni had a basal stylus. This characteristic feature is found among the 
investigated genera only in the genus Corypha according to HUTCHINSON, 
1959, p. 667). On the other hand, the fossils differ from all the related 
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recent palm seeds in the position of the embryo. In Brahea, Erythea, 
LiCJistona and Thrinax, and the less similar seeds of the coryphoid genera 
Chamaerops, Trachycarpus, W ashingtonia, the embryo is situated in the 
median plane (i. e. the symmetry plane of the normal, bilaterally symme­
trical seeds). In Coryphoides poulseni the embryo has a lateral position 
in the equatorial zone of the seed, and on the hemisphere opposite to 
that of the raphe. Also in Corypha the embryo is situated outside the 
median plane (lateral), but in this case in the distal hemisphere. 

In the coryphoid genera which the author has studied the proportion 
between the columella and the endosperm, the shape of the columella 
and the position of the embryo in the endosperm seem relatively stable 
and constant within each genus, and characteristic for each genus. The 
comparative studies have resulted in the establishment of a new genus for 
the fossil coryphoid seeds from the Upper Danian of the Agatdalen area: 
Coryphoides, based on the same criteria. 

The fossil fruits of Coryphoides poulseni show a pericarp of three 
layers, which may be referred to as exo-, meso- and endocarpal units. 
A similar triple division has been illustrated for Trachycarpus by BECCARI, 

1905a, figs 17 and 18. 
In conclusion it can be stated that there is good evidence for placing 

our new genus in the family Palmae, tribe Corypheae. 



CORY PHOICARPU S 
n. gen. 

Diagnosis 

Small coryphoid palm seed with the following characteristics: Seed 
(fruit) globular with small placental scar. Diameter of the seed about 7 .5 
mm. From the placental scar a large, bulbous, somewhat irregular co­
lumella expands into the seed. The seed is cup-shaped with its hollow 
corresponding to the shape of the columella. Long raphe stretching in 

· t he plane of symmetry longitudinally from the placental scar towards 
t he distal pole. The chalaza (the terminal point of the raphe) is found 
30°- 45° from the distal pole. Hence, the ovule was campylotropous. The 
saccate embryo penetrates into the endosperm from t he surface at about 
90° dextrally from t he raphe in the equator zone. 

CORYPHOICARP U S GLOBOIDES 
n. gen. et n. sp. 

(Tcx llif.{. 10 ; pl. t,, fig. 8A- B ; pl. ·16, fig. I A- C ; pl.18). 

Holotypus: the specimen GGU no. 20166. 
Locus typicus: Danienkloft, Tunorssuaq, central N t1gssuaq (textfig. 

1, point 4). 
Stratum typicum: The beds of the Propeamussium Member (RosEN ­

KRANTZ, 1970) exposed in 'the north section' of Danienkloft, Tunorssuaq . 
Lower Danian. 

Diagnosis 

Coryphoid palm fruit (seed) with the following characteristics: Seed 
globular with small, basal, slightly excentric, circular placental scar in 
the centre of which is found the scar of the conducting strand which enters 
the fruit from the pedicel. The ratio between the diameter of the placental 
scar and the diameter of the seed is about 0.37. From the central scar a 
funicular strand penetrates into the basal part of the columella making a 
loop within the plane of symmetry and returning to the basal surface at 
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ps 

A B 
Fig. 10. Coryphoicarpus globoides n.gen. et n.sp. Sketches drawn after X-ray photo­
graphs showing length-projections parallel to (A) and at right angles to (B) the plane 
of symmetry . a: chalaza. C: columella. E: endosperm. em: embryo. F: funiculus. 
H: hilum . P: 'reversed pocket' of columella. ps: placental scar. ra: raphe. About 

x 8. Original X-ray photographs are round on pl. 18. 

the border of the placental scar i. e. at the hilum. From the hilum it pro­
ceeds longitudinally in the plane of symmetry to the oval chalaza which 
is found at an angle of 30°-45° from the distal pole. From the placental 
scar a large, bulbous columella expands deeply into the seed where it 
produces a reversed somewhat irregular pocket (see pl. 4, fig. 8B; pl. 18, 
fig. 1 and the explanatory textfig. 10) at the raphe end of the seed. The 
endospermous structure is like a rather thin howl and surrounds the colu­
mella. The embryo is a small, saccate, conical structure stretching from 
the surface of the seed obliquely far into the endosperm. It is situated in 
the equatorial zone of the seed about 90° dextrally from the raphe. The 
seed has been enclosed by a pericarp. 

Description of the fossil 

Coryphoicarpus globoides is based on a single well-preserved speci­
men from a concretion from the black bituminous shale of the ravine 
called Danienkl0ft, leading a tributary brook from the north into the 
Tunorssuaq valley (textfig. 1, point 4). It was found in the so-called 
'north section' of RoSENKRANTZ (1970). 

Only one specimen is available. Professor Ros EN KRANTz's large collec­
tion of fossiliferous concretions from the marine Danian may well yield 
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more specimens and in the meantime the author has not made any thin 
section. Hence, the description is based on the outer morphology and 
X-ray photographs, including stereographic X-ray photographs. Even 
with this restriction the fossil specimen shows sufficient characteristics 
to establish a new taxonomic unit and to refer it to the coryphoid palms. 

State of preservation 

The fossil is so like the fossil seed structure of Coryphoides poulseni 
(p. 7) that its interpretation can be supported by the experience gained 
from the study of the latter species. 

On the surface are remnants of an incoaled surrounding sheet, the 
pericarp. The fossil is preserved by mineralization, but judging from t he 
X-ray photographs (pl. 4, fig. 8A-B) the columella (see below) consists of 
material with a different absorption of X-rays. According to similar 
reactions from fossils belonging to Coryphoides poulseni the columella 
might be incoaled, although the placental scar shows a higher degree of 
mineralization: a combination of calcite and coal is assumed. 

Morphology 

The general resemblance to the seed structure of Coryphoides poul­
seni and the recent genera with similar seeds allows us to regard the fossil 
seed in question as belonging to a coryphoid palm. 

The surface of the seed shows incoaled remnants of a pericarp. The 
seed is subglobular, almost spherical. There is a slight di/Terence in length 
between the two equatorial axes, t he longest axis following the symmetry 
plane (textfig. 4). 

Basally, and slightly excentric, there is a circular scar, a placental 
scar, being the base of a columella (pl. 16, fig. 1 B). In the centre of the 
placental scar is found a smaller scar where the conducting strand enters 
the fruit from the pedicel (pl. 16, fig. 1 B- C). From this point the impres­
sion of a narrow band follows the symmetry plane over the border of the 
placental scar and continues in a delicate ridge longitudinally into the 
region of the distal pole (pl. 16, fig. 1 C). This structure is magnificently 
recorded on the X-ray photograph as a distinct, rather wide band (pl. 
4, fig. 8A; pl. 18, figs 2- 3; textfig. 10). No doubt this structure represents 
the funicular strand from the centre of the placental scar to its border. 
On the stereographic X-ray photographs parallel to the plane of symme­
try (pl. 18, fig. 1) the funicular strand is seen to penetrate into the basal 
part of the columella. The strand makes a loop in the plane of symmetry 
and returns to the basal surface at the border of the placental scar. 
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The latter area on the basal surface is the hilum. From the hilum the 
strand, representing the raphe, proceeds longitudinally in the plane of 
symmetry to the chalaza. 

In the middle, at the raphe side, crossing the equatorial zone of the 
spherical seed and stretching over its distal end, there is a faintly valvate 
structure (pl. 16, fig. 1 A, 1 C). The surface of the fossil has a suggestion 
of a shallow, diffuse dome at this place. The raphe is included in this 
structure and is partly absorbed by it. No anatomical investigations 
have been made, and so far it is not possible definitively to determine 
whether it corresponds to the chalaza valve of Coryphoides poulseni and 
Palmospermum excaPatum. But it neither partly covers nor has a similar 
shape or similar dimensions to the chalaza structure as the latter appears 
on the X-ray photographs. 

The position of the chalaza has been found by combined study of the 
stereographic X-ray photographed length-projections (pl. 18; textfig. 10). 
Hence, the position of the chalaza is in the plane of symmetry 30°-45° 
from the distal pole. On the X-ray photographed length-projection at 
right angles to the plane of symmetry the chalaza appears like a small 
oval around the distal end of the raphe strongly contrasting with the 
latter (pl. 18, fig. 2; textfig. 10 B). This structure is probably comparable 
with the chalaza valve of Coryphoides poulseni rather than the above men­
tioned valvate structure on the surface of the seed in the equatorial 
region. 

The position of the chalaza implies a derivation of the seed from a 
campylotropous ovule. 

The length-section X-ray photographs reveal an internal structure 
equivalent to the placental columella of the seed of Coryphoides poulseni 
(p. 13). This structure is relatively large, irregularly bulbous, the irregu­
larity being a reversed pocket situated at the raphe end of the seed 
(pl. 4, fig. SB; pl. 18, fig. 1). On X-ray photographs this pocket shows 
some peripheral irregularities. The columella structure can be studied in 
detail on the stereographic X-ray photographs, especially on the projec­
tion parallel to the plane of symmetry (pl. 18, fig. 1; textfig. 10A). 

The endosperm seems to be a rather thin sheet surrounding the 
columella. 

The embryo has been found and its position determined by combined 
study of stereographic X-ray photographs in three projections at right 
angles to each other (pl. 18). The study of these projections demands some 
individual training with the stereoscope as well as familiarity with the 
structure of Coryphoides poulseni. The saccate embryo structure is best 
recognized on the projection at right angles to the plane of symmetry, 
where it is seen in a positive photographic representation like a small 
dark projection from the surface of the endosperm in the equatorial 
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zone, pointing obliquely into the seed in the direction of the placental 
scar. 

On the X-ray projection parallel to the equatorial plane the embryo 
is more diffuse, but it is marked by a black lining along one side of the 
small saccate structure projecting from the surface into the seed. It is 
more difficult to identify the embryo on the X-ray projection parallel 
to the plane of symmetry, which is necessary for the determination of 
its 3-dimensional position. On this projection the endosperm structure 
interferes with the image of the columella. At least two small 'knobs' 
which may represent the embryo are found. When the observer has ad­
justed his eyes to the stereographic effect, concentration on the image of 
the upper surface region of the seed shows a small, double ring-structure 
situated in the centre of the picture. Its position fits well with the obser­
vations on the other stereographic X-ray photographs. Hence, the saccate 
embryo touches the surface of the seed in the equatorial zone at about 
90° dextrally in relation to the raphe end. 

Discussion 

The fossil described above shows the same over-all structural pattern 
of fruits and seeds of coryphoid palms of the genera Livistona, Corypha, 
Erythea, Thrinax, Brahea, etc. (pl. 13, fig. 3; pl. 14- 15) and the fossil 
genus Coryphoides: a globular fruit containing one characteristic seed 
inside a rather thin pericarp. This seed is approximately globular with a 
proximal circular scar, from which a large bulbous placental columella 
penetrates into the seed. The seed surrounds the columella as a bowl­
shaped structure. By analogy with Coryphoides poulseni it can be inter­
preted as consisti ng mainly of an endosperm. The embryo is a small 
saccate structure inserted in the endosperm. These facts leave little doubt 
that we are dealing with the fruit and seed of a coryphoid palm. 

The precise determination of the fossil depends on the details of the 
characters mentioned above: the columella, the placental scar, the em­
bryo, and also on the raphe and the chalaza including the problem of the 
chalaza valve. A decision must be taken on the two following problems: 
1) the relation of Coryphoicarpus to the various coryphoid palms; 2) the 
relation of Coryphoicarpus to Coryphoides poulseni and Palmospermum 
excavatum. 

Among the coryphoid palms the relatives of Coryplwicarpus must be 
sought in the group of genera with seeds having a deeply penetrating, 
rather elaborate and somewhat irregular columella. This is found among 
the genera which have already been treated in the discussion of the re­
lationship of Coryphoides poulseni (p. 26). Concerning this group of 
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coryphoid palms, the author regards the position of the embryo as a 
distinctive generic character, especially when evaluated in combination 
with the shape and elaboration of the columella structure. Coryphoicarpus 
can be distinguished from most of the coryphoid palms in question be­
cause the embryo is situated outside the plane of symmetry of the seed, 
a character which it shares only with the extant genus Corypha, and the 
fossils Coryphoides poulseni and Palmospermum exca()atum, as far as the 
author is aware. Coryphoicarpus is easily distinguished from the recent 
genus Corypha, and the fossils Palmospermum exca()atum and Coryphoides 
poulseni by the position of the embryo and from the fossil species men­
tioned by the more elaborate columella with the 'reversed pocket' and by 
the lack of a large, distinct chalaza valve. The embryo is also relatively 
larger and the endosperm less extensive (thinner) on the Coryphoicarpus 
seed. In this connection, the relatively smaller, oval placental scar is 
also distinct from the relatively larger scar on Coryphoides and the more 
slit-like placental scar of Palmospermum exca()atum. Coryphoicarpus 
differs from the recent Corypha in the position of the embryo, which is 
equatorial in the former. The seed material of the recent Corypha which 
was available during the author's study does not allow a critical all-round 
comparison, but some more distinct supplementary difl'erences were found 
concerning the position of the chalaza, the columella structure and the 
extent of the endosperm. On Corypha the chalaza seems to be on the basal 
half of the seed, i. e. the raphe is short; on Coryphoicarpus the chalaza is 
distal and the raphe consequently long. The columella of the seeds of 
Corypha is distinctly simpler than the irregular, relatively complicated 
structure of Coryphoicarpus, and the endosperm of Corypha is relatively 
larger than that of the seed of Coryphoicarpus. 

Despite the restrictions of the comparative study of Corypha it 
seems reasonable to keep the new fossil separate from the related recent 
genera as well as from Coryphoides poulseni and Palmospermum exca()atum 
and to establi_sh it as a new genus. Hence the fossil in question is named 
Coryphoicarpus globoides. 

Taxonomic conclusion 

According to the above discussion, the described fossil fruit is re­
garded as belonging to a palm. Systematic position: Palmales, tribe: 
Corypheae in sensu HUTCHINSON, 1959 and ENGLER & MELCHIOR, 1964. 

193 3 
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PROBABLY SYNCHRONOUS PALM LEAVES 

In West Greenland, in deposits synchronous with those which con­
tained Coryphoides poulseni, fragmentary fossil leaf remains have been 
found previously and determined as Palmae. Some of the best fragments 
were described by HEER (1883) under the designation of Flabellaria 
groenlandica ( ibid. p. 69 and pl. 68, figs 5-7- the present paper pl. 17, 
fig. 1). The types of HEER are from 'Upper Atanikerdluk A' i. e. the 
Quikavsak Member, which the author (KocH, 1959, 1963) referred to 
the Lower Paleocene and which according to RoSENKRANTZ (1970) be­
longs to the Upper Danian. The Quikavsak Member of Atanikerdluk is 
synchronous with the Sonja Member and the Turritellakl0ft Member of 
Agatdalen, central N-0.gssuaq (KocH, 1959), the locality of Coryphoides 
poulseni. 

The author's collection from the Quikavsak Member, Atanikerdluk 
contains similar but smaller fragments, as do the collections of the Mine­
ralogical Museum, University of Copenhagen. A number of good frag­
ments are in the collection made by the Second Dicksonian Expedition 
to Greenland 1883 which belongs to Naturhistoriska Riksmuseet (De­
partment of Palaeobotany), Stockholm. 

In the author's opinion there is little doubt that the type specimens 
of HEER (1883) and a number of specimens from the cited collections 
are fragments of fan-shaped leaves with a monocotyledonous nervation. 
Some of the specimens demonstrate a relief undoubtedly comparable to 
the well known sharply folded pattern of the leaves of the fan palms. 
They were found in fluviatile sediments, and therefore have undergone 
transport and deposition in turbulent and well aerated water, a situation 
unfavourable for preservation. When, despite these conditions, some 
specimens are impressions with clear cut relief we must conclude that 
they were resistant leaves like the extant fan palms. The dimensions arc 
similar to those of the recent palmetto (Sabal palmetto). The specimens 
are probably fragments of small leaves of a fan palm, especially in the 
light of the discovery of Coryphoides poulseni, but in the author's opinion 
the conclusive evidence is still lacking. 

LAMOTTE (1952) in his 'Catalogue of Cenozoic Plants of North Ame­
rica' changed the generic name to Ex{labellaria (STERNBERG) since an 
extant genus of this name was found to have priority. The Greenland 
species consequently must be Ex{labellaria groenlandica {HEER) LA­
MOTTE. 
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PLATES 
The label numbers quoted in the explanations to the plates refer to the follow-

ing localities: 

Agatkl0ft (fig.1, loc.1): 8177. 
Qaersutjregerdal, big section (fig. 1, loc. 3): 8173, 8179, 28955. 
Turritellakl0ft (fig.1, Joe. 2): 8172, 9249. 
Danienkl0rt, Tunorssuaq (fig. 1, Joe. 4): 20166. 
Unless otherwise stated the photographs are the work or the author. 

The depicted specimens will be kept in the National Type Collection or the Mi­
neralogical Museum, University of Copenhagen, Denmark. 



Plate 1 

Fig. 1 A: Seed cast in lateral view; the symmetry plane is parallel to the plate. 
The flat bottom is the placental scar. - x 2.5. GOU no. 9249.64 . Loe. 
Scaphitesnresen. 

Fig. 1 B: The base of the same seed with the placental scar. (columella base); axial 
view. - x 2.5. GOU no. 9249.64. Loe. Scaphitesnresen. 

Fig. 2 A: View along the plane of symmetry. The stylar end. Corroded seed. - x B. 
GGU no. 8177. Loe. Agatkloft: big section. 

Fig. 2 B: The proximal end with the placental scar (columella base); axial view. 
Corroded seed. - x 3. GOU no. 8177. Loe. Agatklort: big section. 

Fig. 3 A: View from the stylar end along the plane of symmetry. The stylar papilla 
with a scar surrounded by 3 smaller scars. Seed, after the removal of the 
pericarp and testa. - x 2.5. GGU. no. 8179.2. Loe. Qaersutjregerdal: big 
section. 

Fig. 3 B: The proximal end with the placental scar (columella base); axial view. 
Seed, after the removal of the pericarp and testa. - x 2.5. GGU no. 
8179.2. Loe. Qaersutjregerdal: big section. 

Fig. 4: Small corroded seed with a remnant of the pericarp of the placental region 
adhering to the structure. - x 2. GGU no. 9249. 70. Loe. Scaphitesnresen. 

Fig. 5: The specimens of figs 1- 4 and 6 at about natural size. 

Fig. 6 A: Complete fruit, (somewhat compressed) viewed obliquely from below: Pla­
cental end with abscission scar. - x 2.5. GGU no. 9249.63. Loe. Sca­
phitesnresen. 

Fig. 6 B: Base of the same specimen with abscission scar and scar left by the enter­
ing petiolar strand (black dot in centre). - x 2.5. GGU no . 921,9 .li:l . 

Loe. Scaphitesnresen. 

Fig. 7: Half of the cast of a seed surrounded by incoaled remnants of pericarp in 
sandstone. - x 2.4. GGU no. 28955.42. Loe. Qaersutjregerdal: big section. 

Fig. 8 A : Complete seed: View along the plane of symmetry; raphean end. Abscis­
sion scar downwards. - x 2.5. GGU no. 9249.64. Loe. Scaphitcsnroscn. 

Fig. 8 B: Complete seed. Axial view towards distal end. - x 2.5. GGU no. 9249.6'•· 
Loe. Scaphitesnresen. 
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Plate 2 

Coryphoides po11/se11i n. gen. et n. sp . 

Fig. 1 A: Length-section of a fruit along its symmetry plane. P: pericarp. pi: pla­
centa. :\: nucellus. C: columella. ra: rap he. The 1·aphe is seen along the 
lower side of th e nucellus. - x G.5. GG U no. 9:!49.G:! (thin section ·J). 
Loe. Scaphit csnmscn . 

Fig. l B: A lat1:ral length -section parallel to the symmetry plane of the same speci­
men as fig . l :\. The raphe is along the upper side of th e nucellus with th e 
section \'iewed in the opposite direc tion lo fig. 1 ,\ . - x G.5. (;(; IJ no. 
9:!!,9.62 (thin section t ). Loe. Scaphitcsnresen. 

Fig. 2 A: Equatorial c1·oss-sect ion of a fruit. P: pel'icarp . em: embryo sack. ;-.; : 
nucellus. C: columella. ra: raplw. The raphe is seen along the lower side of 
nucellus. - x G.5. GGU no. 9:!t,9.69 (thin section a ). Loe. Scaphill·s­
nresen. 

Fig. 2 B: Cross-section of th e same specimen as fig.:!:\, placed in proximal position 
to fig. 2 A. The raphe is seen along tlw lower border of the nucellus. - -
x 6.5. GG U no. 9:!t, 9.69 (thin section h ). Loe. Scaphilt!Snll:'sen. 
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Plate 3 

Coryphoides po11/se11i n. gen. cl n. sp. 

Fig. I: Cross-section of the distal hemisphere of the same fruit as the section on 
pl. :!, fig. 2 A- B. P: pericarp. ;-,.; : nucelh1s. C\': chalaza Yalve ('internal 
chalaza' ). - x 6.5 GG U no. 9249.69 (thin section c). Loe. Scaphitesnresen. 

Fig.:!: Extreme lateral lenglh-seclion parallel lo the plane of symmetry. The 
same specimen as pl. 2, fig. 1 :\ - B. ;\: nucellus. P: pericarp. ra: rap he. -
x (i.5. GG U no. 921,9.62 (thin section 3). Loe. Scaphitesnresen. 

Fig. 3: Basal cross-section of a seed with recrystallized nucellar structure. Tlw 
tissues of the columella base arc strongly disintegrated. - x 6.5. GG U 
no. 8 l i3.1 (thin section 1). Loe. Qaersutjregerdal: big section. 

Fig. 1, A: Central length-section in the symmetry plane of a seed. The columella 
tissue has been partially dissolnd and replaced by sand grains. - :< G.5. 
GG U no. 92119.65 (thin section 1). Loe. Scaphitesnresen. 

Fig. 4 B: Lateral length-section parallel lo the symmetry plane of the same sp1:ci ­
men as fig. 4 A. The columella has heen strong)~- dissolYed and replac1:d 
by calcite. To the low1:1·mosl right a papilla penetrates the remains of 1111 : 
pcricarp (stylar hase) (cf. pl. 5, fig. 2). The pericarp is prescrYed in the distal 
end where it contains a plug of disintegrated tissue (cf. pl. 5, fig. a ). (ger·­
minating pore?). To the left a special structure is seen (cv) which is at 
least partly the chalaza YalYe. - x 6.5. GG U no. 9:!li9.G5 (thin section ~). 
Loe. Scaphilesnresen . 
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Fig. I: 

Fig. 2: 

Plate 4 

Coryplwides poulseni n.gen. et n.sp. Length-section in the symmetry plane 
of a fruit. The resistant tissues of the columella (C) and pericarp (P) are 
strongly incoaled, the calcite of the nucellar structure (,\" ) is recrystallized 
in spherical aggregates. ra: raphe. - x 6.5. GGU no. 9249.6i (thin sec­
tion 1). Loe. Scaphitesnresen. 

Coryphoides poulseni n.gen. et n.sp. Length-section in the symmetry plane 
of a fruit. The resistant tissues of the columella and pericarp are strongly 
incoaled. The calcite of the interstices of the incoaled columella and of the 
nucellus structure is recrystallized. - x 6.5. GGU no. 9249.66 (thin sec­
tion 1). Loe. Scaphitesnresen. 

X-ray photographs 

Fig. 3: Coryphoides poulseni n.gen. et n.sp. Projection in a plane at right angles 
to the symmetry plane of a fruit, demonstrating the placental scar, the 
maximum width of the columella and the funiculus-raphe strand. -
x 2.5. GG no. 9249.64. 

Fig. t,: Undetermined fossil. Projection in a plane at right angles to the longest 
axis of an ovoid fossil fruit. The structure seems rather massive and un­
di!Terentiated. - x 2.5. GGU no. 9249.8. 

Fig. 5: Coryphoides poulseni n. gen. et n.sp. Projection in a plane at right angles 
to the axis of a fruit. The placenta and the funiculus-raphe strand is seen. 
The chalaza valve is seen like a ghost oval cut hy the raphe. - About 
x 2.5. GGU no. 81i9.2. 

Fig. 6 A: Undetermined palm-like fossil fruit. Projection in a plane at right angles lo 
the plane of symmetry of the fruit.. A columella is seen as a ghost black 
area. The fossil seems rather undi!Terentiated mineralogically, hut resem­
bles a coryphoid palm seed. - About x 2. GG U no. 8li2.I 

Fig. 6 B: Undetermined palm-like fossil fruit. Projection in a plane parallel lo th e 
symmetry plane of the fruit of fig. 6 A. 

Fig. i A: Coryphoides poulseni n. ge n. cl n. sp. Projection in a plane parallel lo I he 
symmelr~· plane of an entire fruit (cf. pl. I, fig. 6 A- B). The fruit has a 
thick, strongly incoa led pericarp entirely preserved. It seems that this coal 
prevents a detailed reproduction by X-ray. - About x 2. GG IJ no . 
9249.63. Loe. Scaphitcsnresen. 

Fig. i n: Coryphoides poulseni n. gen. et n.sp. Projection in a plane at right angles 
to the axis of the entire fruit of pl. I, fig. 6 .A- B. (GGU no. 921,9.63 ). The 
placenta and the raphe are seen. In accordance with the somewhat com­
pressed fruit the X-ray photograph shows some deformation of the interior 
structure. - About x 2. 

Fig. 8 A: Coryphoicarpus globoides n. gen. cl n. sp. Projection in a plane at right ang­
les to the axis of the fruit of pl. 16, fig. '1 .A- C. The photograph is very 
detailed and shows clearly the placenta (columella base) and the broad 
raphe strand. The former is distinctly smaller, the latter is stronger than 
the corresponding features in Coryphoides poulseni. - About x 2.5. GG U 
no. 20166. 

Fig. 8 B: Coryplwicarpus globoides n. gen. et n. sp. Projection in a plane parallel lo 
the symmetry plane of the fruit of pl. 4, fig. 8 A and pl. ·16, fig. I A- C. 
The columella has a narrow base (placental scar) and is saccate with a 
distinct, reversed pocket. - About x 2.5. GGU no. 20166. 

The X-ray photographs of pl. 4 were produced by :Mrs. J. \ V1xTHEH. 



I 
i 

J\lEoDR GRO:\'LA:XD, Bo. 193, Nn. 1,. [B. EsKE Koen ]. 

. . --~= - ~-

3 

6A 

7A 

•. ~'~1'" 
·4!~·,. 

3mm 

5mm 

4 

1 cm 

6B 

7B 

PLATE 4. 

/~ · ~~:_~~~)~ - -

I 

2 

5 

8A 

8B 



Plate 5 

Coryphoides poulseni n.gen. et n.sp. 

Fig. I: Cross-section of th e pericarp: ex: exocarp. me: mesocarp. en : endocarp. 
ra: rap he. E: endosperm. - x :!6. Leng! h-section in I he plane of symmetry 
of GG no. 9249.62 (thin section 1). 

Fig.:!: Detail of th e st~·lar region just outside th e placental scar (pc) (opposit e 
to the raphe). A projec t.ion (x) from the seed (S) (nucellus) penetrates the 
I.h e pericarp (P ). This may represent the basa l s tructure of the flower or 
the s tylus. ps: placental scar. Length -sect.ion parallel lo the symmetr.,· 
plane c. I mm from the !alter. - x 35. GGU no . 9249.65 (thin sec tion 2). 

Fig. 3: Detail of the region near the distal pole of the fruit: T: tes ta, perhaps 
fused with the inner pericarp. E: endosperm. The pericarp is interrupted 
by a plug of disintegrated tissue (z) (pag. 19). Fungal spores are crowded 
in this structure as well as in the pericarp (not. visible al this magnification ). 
The same thin sec tion as pl. 5, fig. 2. - x ::15. GG U no. 9249.65 (lhin 
section 2). 
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Plate 6 

Coryphoides poulseni n. gen. et n. sp . 

Fig. l : Detai l of the placental region of the fruit. The lower border represents 
the abscission scar ('placental scar') (ps) of the frui I. P: pericarp. cs : con­
ducting strand (disintegrated) passing through the pericarp. F: funi culus. 
H: hilum. E: endosperm of the seed. C: columella. - x 26. Centra l leng t.h­
sec tion in the symmetry plane of GG U no. 9249.62 (thin sec tion 1). 

Fig. 2: Detail of pl. 6, fig. l: The disintegrated funiculus with the spiral thicken­
ings of the ,·esscls in disorder. - x 312. 
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Plate 7 

Coryphoides poulseni n. gen. et n. sp. 

Fig. I: The raph e (ra). The Yessels (Ye) are partially prcserYed. E: endosperm. -
x l:!5 . GG U no . 9249.62 (thin section 2). 

Fig. 2: The rap he in detail. The spiral-I hickenings are partially preser,·ed, some­
what contort ed. - x 312 . GGU no. 9249.62 (thin section I ). 

Fig. 8: The columella (C) region in central length -sec tion in the symmetry plane 
of th e fruit. The tissue has been dissoh·ed and replaced by sand grains 
and calcite. pp : peripheral palisade (incoa led ). ps: placental scar. - :< :1.'i. 
GGU no. 81i3.to. 
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Plate 8 

Coryphoides poulseni n.gcn. c l. n.sp. 

Fig. 1: 

Fig. 2: 

The columella in central length-section in I.he symmetry plane. The I.issue 
has been partially dissolved and replaced by sand grains and calcite. 
Along th e inner periphery the palisade zone (pp ) is preserved in a strongly 
incoalcd condition. A peripheral zone of th e ground I.issue is prescn ·cd, 
e,·cn along the placental scar (to the lert ). P : pcricarp in the region of pla­
centa. S: seed. - x 35. GG • no. 9249.65 (thin section 2). 

Detail of pl. 8, fig. I. Tissue of the columella base (in I.he region of the pla­
cental scar). P : pcricarp of the placenta region. The tH'escrved tiss ue 
shows thick-wall ed cells (sclereids? ). - x 125. 
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Plate 9 

Coryphoides poulseni n. gen. et n. sp. 

Fig. ·t: Tissues of the inner part of the columella (C) and the border zone towards 
th e seed (to the right). The black border zone is a strongly incoaled pali­
sade tissue (pp). E: endosperm . - x 411. GGU no . 9249.62 (thin section -1 ). 

Fig. 2: Detail of th e same fossil specimen as pl. 9, fig . ·I . E : endosperm. T: mdi­
mentary les t a. pp: palisade. The palisade turns by a spiral into the ground 
tissue of the central part of the columella. -- x '1 56. GGU no . 9:.!119.6:.! 
(thin section :! ). 
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Plate 10 

Coryphoides poulse11i n.gen. et n.sp. 

Fig. 1: Detail of the distal region of the columella (C) with the palisade (pp) of 
its surface towards the seed in a length-section parallel to the plane of sym­
metry of the fruit. The palisade is strongly incoaled . The testa (T) in cross­
section, one cell-layer thick . E: endosperm. - x 312. GOU no . 9249.62 
(thin section 2). 

Fig. :! : The tes t a (T ) in cross-section with adhering incoaled rem nants of th e endo­
carp (en). The testa is one cell-layer thick. Below, the endosperm (E) is 
seen with ghost outlines of the cells. - x 156. GO U no. 9249.62 (thin 
section :!) . 

Fig. 3 : Tangential section through the layers of palisade tissue of the columclla 
(pp ), th e testal layer (T) and the endosperm (E ). - x 156. GOU no . 
9249.62 (thin section 2). 
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Plate 11 

Coryphoides po11/se11i n.gen. et n.sp. 

Fig. I: :\early tangential (oblique) section through the tes t a showing the polygonal 
test al cells (T ). C: columella . E: endosperm. - x 156. GGU no. 9249.62 
(thin section 2). 

Fig. 2: Periphery of the seed with I.he rudimentary tes t a (T ) (badly preserYed ) 
wilh adhering incoaled remnants. The rectangular endosperm cells al"e 
seen as ghost out lines just below test a. E: endosperm. en: endocarp. x -t 56. 
GG U no . 921,9 .62 (thin section 'I). 

Fig. 3: Periphery of the seed with adhel"ing raph e (ra) (to I.he left). The rectangu­
lar endosperm cells are seen as indistinct structures. E: endosperm. T: 
tcslal tissues. - x 156. GG U no. 9:!l,9.G2 (thin section!). 
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Plate 12 

Coryphoides po11/se11i n.gcn. cl n.sp. 

Fig. -1: Detail of equatorial cross-section of fruit (cf. pl. :!, fig. :! A). The embryo 
sack is seen projecting into the endosperm from th e surface of the seed. 
E: endosperm, em: embryo sack. P: pericarp . - x 35. GGU no. 921,9.69 
(cross-sec t.ion no . a ). 

Fig. :! : Detail of terminal part of the seed in a lat eral length -section of a fruit 
parallel to th e plane of symmelr·y. E: endosperm with a pigment which 
may, at least partly, consist of remains of the original cellular structur·<'. 
cv: chalaza vah·e. - x 35. GGU no. 9249.65 (thin section no. 2). 
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Plate 13 

Coryphoides poulseni n. gen. et n. sp. 

Fig. t: Disintegrated cellular tissue of the columella with fungal spores, a teleuto 
spore and branched hyphae. - x 250. GG U no. 9249.65 (thin section 2) 

Fig. 2 A: Disintegrat ed cellular tissue of the pcricarp with monoserial and biserial 
teleutospores. - x 187 .5. GGU no. 9:U,9.62 (thin sec tion 2). 

Fig. 2 n: Teleutosporn in de tail. Detail of pl. 13, fig. 2 ,\ . - x 500. 

Erythe<t sp. 

Fig. 3 A- B: Hecenl. fruits. :\n entire seed (3 A) and a seed cut along the plane of 
symmetry (3 H). C : columclla. E: endosperm. em : emhr,,·o. ra: raphc. -
x I. Bot. Garden . Uni,·. of California, Berkeley . 
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Plate 14 

Fruits of recent curyphoid palms. 

Fig. I: 

Fig.:!: 

Fig. 3: 

Fig. !1: 

Uvistona ro/1111difolia. :\ seed in length -section along the symmetry plane, 
a pericarp and an entire fruit. - :\bout x I. 

Livistona altissima. A seed hiparled along the symmetry plane, and the 
pcricarp. - :\bout x I. (Ke\\' Gardens Herb. ). 

Corypha? :\ seed in length -section. - About x I. ;\larscillc (Kew Gar­
dens Herb. ). 

/,i,•istona co11chichi11e11si.~. _.\ fruit partly opened and seeds cut along the 
plane of symmetry. - About x I. Dominica (Kew Gardens Herb. ). 

Fig. 5 :\- B. LiPistona a11stralis. An entire seed and a seed cul along I.he plane of 
symmetry. ( Kc\\' Gardens Herb. ). 

Fig. 6: 

Fig. i: 

Fig. 8: 

Fig. 9: 

Thrina.i: keyensis. :\ fruit, an entire seed and a seed cut along the plane 
of symmetry. - x :!. (Kew Gardens Herb. ). 

Central and left row: Thri11a,1: floridana. Ldl. row: a seed cut along th e 
plane of symmetry. Central row: a fruit and a pericarp. Hight row: Hrahea 
moorei, a seed in Iengl h-secl ion. Florida. Derivation: The Fairchild Tropical 
Garden, ;\liami. - x :!. 

Sabal glabra. Fruit, partly opened, the seed can he seen. - x 2.5. 

Sabal glabra. Seeds in lenglh -s1:clion, the seed of the left. row is cul along 
the symmetry plane . - c-; :!.:i . 
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Plate 15 

Erythea sp.: Thin sections of the seed. 

Fig. 1: Length-section. C: columella with funicular strand. E: endosperm. F: 
funicular strand. T: functional testa. - x 5. 

Fig. 2: Equatorial cross-section. C: columella. E: endosperm surrounded by T: 
combined lesla and remains of the inner pericarp (functional test.a). Deri­
vation: Bot. Garden, Univ. of California, Berkeley. - x 5. 
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Plate 16 

Coryphoicarp11s globoides n. gen. el n . sp. 

Fig. -I A: The raph ean end of th e fruit. The place ntal scar (ps) 1s turned downwal'Cls. 
- About x r,.5_ GG U no. 20166. Loe. Danienkloft., Tunora5uaq. 

Fig. I B: The placental (proximal ) end of I.he fruit. The placental sca r and I.h e raphe 
{ra) are seen. {The same specimen as pl. 16, fig . I A). - .-\bout x 4.5 . 

Fig. IC: The same specimen as pl. 16, fig. I A- 13 in oblique Yicw. cY?: chalaza 
YalYe? ps: placental scar. ra: raphc. - :\bout x f1.5. 

.J . S<nDtER photo . 
Pal111 osper11111111 e.rcaPal111n HEIU & Ct1A:--DLEII. 

Fig. 2 A- H: X-ray photographs. A : projection in a plane at right angles lo I he 
s,nnmelry plane ('raphe plane') . The columella is indistinct and could not 
he dis tinguished on the X-ray photograph alone. The raphe is Yisihlf'. 
B: projec tion in a plane at. right angles to th e axis of I.he frnit. The ext en­
sion of th e columclla is distinct. The raphc and th e opposed colunwlla 
ridge arc seen in th e symmetry plane. - A : x -1.5 . B : x 3. British :\111 -
scum, .'.\at.ural His tory, type specimen no . 22023. 

:\lrs . . ]. \\'1 :--n:n pholo. 

Fig. 3 A: Fruit seen from I.he proximal end. The placental scar is slit-like (',·ent1·,tl 
depressio n' ) {nl ), th e columclla is partly remoYed by wea l hering. E: endo­
sperm . P: co mbined peri carp-testa . cm : embryo. The same specimen as 
pl. 16, fig . 2 A- B. - About x , .. British .\luseum, :--:allll'al History, typc· 
specimen no. :!:!02:1 (cf. Ht-:11> &. C11A:--u1.rn {19:13 ) pl. I, fig . :!5- 26 ). 

Fig. 3 B- D: The same specimen as pl. 16, lig. a :\ . - x a . 

Fig. 3 B: Seen from the end opposite to the raph e. em: emh1·,1·0 . E: endosperm. 
P: perica q, and I est a. ,·cl: 'yen I ral dep1·ession • {placenta l scar). 

Fig. 8 C: Lateral oblique ,·iew. em: e111hr.1·u. ic: 'in ternal chalaw· (chalaza 1·al1·,• ). 

Fig. 8 IJ: Oblique Yiew from the end of I.he raphe with the dis tinct 'internal d1alaza ' 
{chalaza Yaln) (ic). 

J. So,D1En pho lo. 
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Fig. 1: 

Fig. 2: 

Plate 17 

E,rflabellaria groe11la11dica (HEEII ) LA)I OTTE. Type specimen of Flabellaria 
groenlandica HEEII = E,-cflabellaria groe11la11dica (H EER) LA)IOTTF.. Frag­
ment. of ran-shaped fear split into segments. - x I. :\I ineralogical i\I11se11m, 
Uni\•crsity of Copenhagen . Original no. 6264. Loe. Atanikerdluk (Quikav­
sak Member). .J . So)DJER photo. 

Coryphoides po11/se11i n. gen. cl n. sp. Seed in oblique Yi ew from the rap he 
end, with chalaza valve (cv), remnant of the pericarp of the placental re­
gion (P), and the surface of the endosperm structure (E) preserved in trans­
parent calcite. - x 5. GG U no. 81 i9.2. 
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Plate 18 

Coryphoicarpus globoides n. gen. cl n. sp. 

Three stereo pairs of X-ray photographs representing three sections al right angles 
to each other. - x :1 . GGU no. 20166. 

Fig. 1: Length projection parallel to lhe plane of symmetry . The cxlensiYe colu­
mella is clearly recorded with its 'reversed pocket'. The embryo (em) is 
in the centre of the image. The funiculus (F) makes a loop into the base of 
the columella and appears again at the su!'face al th e hilum (H) at. th e bor­
der of th e placental scar. See textfig. 10 A for additional information. 

Fig. 2: Length projec tion at right angles to the plane of th e symmetry . The Ycrti­
cal, linea r structure in the plane of symmetry is the raphe (ra) which ends 
in th e oYal chalaza (white). The columclla appears to be a rather compli­
ca ted structure. To the left of the raphe details of the 'rHersed pocket' 
are Yisible. The embryo (em) is seen stret ching into the endosperm stru­
ture from the surface. See tex tfig. JOB for additional information. 

Fig. 3: Cross-projection (i. e. parall el lo the equatorial plane). The central conlate 
structure is I.h e image of the placental scar. The funi culus with the 'loop' 
into the columellar base is Yisible, and continues from th e hilum (H) into 
the raphc (ra). The ghost discoid s tructure of the chalaza ca n be discerned , 
but is partly co\'cred hy the raphe. The embr,1·0 (em) is faintly record ed. 

The stereo pairs are adjusted to 6.5 cm ocular distance of th e stereoscope, and can 
be studied with a simple pocket stereoscope. 
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