Some artificial genera (Fagaceae, Platanaceae, Araliaceae) -
of Upper Cretaceous of the Northern Hemisphere
and heterophylly in some modern hybrids

Ludwig Riiffle

Riffle L 1995. Some antificial genera (Fagaceae, Platanaceae, Araliaceae) of Upper Cretaceous of the Northern Hemisphere and
heterophylly in some modern hybrids. Palaeoboranist 44: 225-237.

Pedate or three - pieced leaves of Upper Cretaceous angiosperm genera of Europe and North Amenica. Dewalquea, Araliophyllum,
Araliopsis and Proteophyllum are investigated for their cuticles. Most of the European samples yielded only one epidermis type pointing
to Fagaceae (Custanopsis. Pasania), which is confirmed by fine venation. Some specimens of the Czech Cenomanian seem to have
belonged to Araliaceae (Oreopanax). In addition, the leaf morphology in question is common in several remains of Platanaceae with
comparable cuticles. In view of the phylogeny. Platanaceae and Fagaceae families are closely related. Heterophylly in Lianas and some
modern hybrids of Ranunculaceae, Oleaceae and Fagaceae suggests that an apparent irrcgular leaf-growth predominated during
Cretaceous resembling pteridosperms or ferns. In modern counterparts. in the cotyledonary regions and bud scales similar patterns are
seen. The apparent unusual leaf growth is caused by atavistic accelerated meristem growth at the leaf bases and the margins. Itis concluded
that long or dwarf shoot growth and timbers occured during Cretaceous. It has been concluded that most of simple leaves of Tertiary and
Present time must have been derived from the pedate type of Cretaceous.
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CLUES to the phylogenetic past and patterns of progress
can be gathered from the heterobathmic (mosaic) mode
of evolution called heterochrony of characters by Hill
and Crane (1982). Melville (1960) and Hagemann
(1984a) pointed out that some phylogenetically older
organs and characters remain ancient in state and shape
while others decrease in size and increase in quantity by
partial multiplication and condensation, that is by

fractionization into different parts. These parts usually
can yield, via fusion, a new organ in phylogeny.
Heidenhain (1932, p. 96, 1 16) suggested the same mode
of organization in ontogeny. His illustrations of several
angiosperm leaves, particularly in Ailanthus as well as
in some Lianas and Ranunculaceae (Helleborus), give
insight into different heterobathmic components of mer-
istematic growth: partially an axial one in the petiole
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Text-figure 1— A. Erythrophysatransvaalensis Verdoorn (Sapindaceae) (1/8 x); B, Ailunthus alrissima Swingle (Simarubaceae), budscale with Prertdosperm
venation; C, Cussonia arborea Hochst. & A. Rich. (Araliaceae) (1/5 x); D, Cussonta nicholsonii Strey (Araliaceac) (1/5 x); E, Hedera helix L. pedata
Hibb. (Arahiaceae) (1/2x); F, Parthenocissusvitacea Hitchcock (Vitaceae) 1/2 x). G, Fagus sitvatica L. cristara Lodd. (Fagaceae) — (1/2 x); H, Quercus
robur L. (Fagaceae) (1/2 x); 1, Paeonia suffruticosa Andr. (Paconiaceae), leaf from cotyledonary region (1/2 x); and J-K, Forsythia intermedia Zbl. (F.
suspensa Vahl x F. viridissima Ldl.), heterophylly (1/2 x) (Oleaceae)

region as well as a further one at the leaf margin as apex yielding normal leaflets and leaf blades but some-
common in ferns. In Ailanthus, the bud scales frequently  times combined with ancient bud scale venation (Text-
contain a longitudinal meristem from leaf base to the figure IB). In the specimen pictured the midrib is
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Text-figure 2 — Heterophylly in Clematis jackmannii Th. Moore (Ranunculaceae) (C. lanuginosa Ldl. x C. viticella L.) (1/2 x).

On the right side above: from cotyledonary region (1 x).

bifurcated, the right leaf blade contains a double vena-
tion, that is, atavism reminding of some pteridosperms.
The same pattern is common in many cotyledonary
regions. In Paeonia and Clematis (Text-figires 1 I, 2)
this is recognizable by a basal axis containing meristem
accross the petiole. By accelerated meristem growth
similar atavisms assert themselves in many genera and
families, particularly in Sapindaceae and Bignoniaceae
which contain many Lianas (Potonié, 1912a, b; Goebel,

1928, p. 460; Weberling, 1967; Riiffle, 1980a,b). In
many sapindaceous leaves a dichotomous apex is com-
mon e.g., Erythrophysa E. Mey, Filicium Thw. (Text-
figure 1A). Sapindopsis Fontaine (1889) from the
Potomac Group after all seems to be related to
Sapindaceae. Crane (1989) and Crane et al. (1983) have
suggested a relationship to the Platanaceae because of
some attached inflorescences. It is evident that leaves of
some Platanaceae in the Potomac Group arose by pteri-
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Text-figure 3 — A, Dewalquea westerhausiana (Richter) Riiffle & Knappe from clay, Quedlinburg (1/2 x), see P1. 2, fig. 1; B, Dewalquea westerhausiana
(Richter) Riiffle & Knappe from clay, Quedlinburg (1/4 x), see P1. 2, fig. 2; C, Araliopsis wellingtoniana (Lesq.) Lesq. from clay, Quedlinburg (1/2 x);
D, Araliopsis wellingtoniana (Lesq.)Lesq. from clay, Quedlinburg (1/2 x), see P1. 2, fig. 3; E. "Aralia” denticuluta Hos. & v.d. Marck, Restoration (1/2
x) (Araliopsiswellingtoniana ?); F-G, Dewalquea smithii Berry from the Tuscalosa Formation (North America) after Berry 1919 (1/2 x); H, Restoration
of Dewalquea smithii by Berry 1914, (see also D. pulchella Knowlton 1917); I, Dewalquea gelindenensis Sa. & Mar., lower epidermis after Stockmans
from the type specimen (holotype); and J, Dewalquea gelindenensis Sap. & Mar. from the Type Locality, Palaeocene of Gelinden, see PI. 1. fig. 2 (1/2
x) (Museum fiir Paldontologie Nr. 87-348).
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Text-tigure 4 — Forsythia cf. suspensa Vahl. (Oleaceae) with peltate leaf.

dosperm-like combination of longitudinal (axial) and
marginal merjstemn growth in leaves.

Combinations of instable partial axial meristems
with marginal ones are common in some modern culti-
vars (Riiffle, 1992b). Heidenhain (132, pp. 124, 127)
described similar leaves in Juglans and Rubus. Particu-
larly hybrids, for instance Clematis jackmannii Th.
Moore (C. lanuginosa Ldl. x C. viticella L. — Text-fig-
ure 2), are rich in atavisms. Since acceleration of trans-
versal axial meristems within leaf blades can differ
strongly, atavistic heterophylly becomes evident. Accel-
eration of growth in the main exes often recapitulates in
petioles and leaf bases. Text-figure 1K, L demonstrates
Forsythia intermedia 7Zbl. (F. suspensa Vahl. x F.
viridissima 1.dl.). In the pictured Forsythia Quercus,
Fagus, Parthenocissus and Hedera (Text-figure 1 1, H,
G, F, E) basiplast meristems are arranged accross the
petioles resembling Helleborus (Hagemann, 1984, p.
188; Hagemann & Kiirbs, 1971). Heterobathmic patterns
inthe leaves as mentioned above are evident. Concerning
secondary axis-like meristems within leaf blades, one
must compare the homologies. In view of heterobathmy
(mosaic mode of characters) compound leaves with ped-
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ate or pinnate shapes as shown above are homologous to
whole simple leaves as well as to any leaflet and to
stipules also. Thus in respect to phylogeny and
heterochrony of characters many homologies in the plant
kingdom seem to be ambiguous (Riiffle , 1978, 1986,
1992a, b).

According to Heidenhain (1932, p. 116) any pal-
mately compound (three to.seven lobed) leaf in the
present genera should be derived from the above men-
tioned pedate palinactinodromous leaf type by conden-
sation and reduction. Meeuse (1982, p. 349) interprets
simple leaves of the modern Fagaceae in a similar way
by so-called apomorphy (neoteny) with respect to the
Mesozoic Dewalquea Sap. & Mar. 1873 (Text-figure 3).
Stipules seem to be rudimentry only. Svoboda (1972,
1976) pointed out that some cultivars of Hedera and
Fagus are blocked up as to the midrib, the former simple
leaves dissolved to pedate association of stipules (Text-
figure 1G, E). Acceleration and retardation within the
main axes are, in general, obvious conclusions, particu-
larly in primary and secondary shoots, expanding spur
shoots and long ones, including inflorescences (Dilcher,
1979; Riiffle, 1986, 1992a, b). In the present paper,
Text-figures | and 2 represent the so-called Dewalquea
type and Araliophyllum type of Mesozoic leaves in some
modern plant families. Georgescu (1927, p. 102) ob-
tained similar type by cutting cotyledons in Phaseolus
multiflorus, reminding of the foliage in Clematis jack-
mannii (Text-figure 2).

Text-figure S — Platanus (Mallotus) ruefflei (Ablaev & Vassiliev) nov.
comb. afier Ablaev & Vassiliev 1994,
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DebeyaMicquel (1853, pl. I, fig. 1), on the contrary,
is an unconspicuous three-pieced leaf and should not be
combined with Dewalquea Sap. & Mar. as Knobloch
(1964, p. 147) did. Nevertheless, this leaf type is com-
mon in many genera of Bignoniaceae. In the same paper
Knobloch proposed a survey of the artificial (fossil)
genus Dewalquea and its fossil species. It seems to have
been distributed through the Upper Cretaceous
amphiatlantic province of the Northern Hemisphere (Eu-
rope, North America, including Greenland) in a similar
area in which Gleichenia and some Matoniaceae were
present. Meeuse (1987, pp. 164, 166) is convinced that
the above mentioned morphology yields some hints to
more or less ancient features of timbers, such as in
Sapindaceae, many taxa of Leguminosae, and stem anat-
omy (spur and long shoots) in Gnetales (Welwitschia
remaining in a cotyledon like condition?). One should
compare these groups to some Pteridosperms
(Medullosa Cotta, Tempskya Corda). Modern rhizomes
should also be interpreted in a similar way. It is more
important that one must mention the fractionized dou-
bled and manyfold vascular bundles especially xylem in
Piperales, Caryophyllales, Nymphaeaceae. Thalictrum,
Aquilegiaand Podophyllaceae, in particular, are referred
to by Hagemann (1984a, p. 185, 1984b; Heidenhain,
1932, p. 106; Riiffle, 1980a, p. 424) concerning marginal
leaf meristems and monocotyl-like vessels (atectostele).
Podophy]|laceae and Thalictrum in fertile state produce
pollen type Punctioratipollis Krutzsch. These distinct
combinations of several modes of growth in main axes
as well as in leaves and their intermediate stages obvi-
ously could point to a moderate paleoecology in the Late
Mesozoic when distinction between summer and winter
might have been balanced moderately in the mentioned
palaeoprovince. In the Upper Cretaceous of the Arctic
region as well as of the equatorial one, this phenomenon
is missing. Condensation and reduction (neoteny?) of the
pedate palinactinodromous leaf type, like Helleborus or
Dewalquea, to a palmate or simple modern type might
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be due to seasonal climatic changes in Tertiary and the
more in the present time (Hagemann, 1984b, p. 333).
Marginal meristems become more and more checked,
sometimes by fractionization only. Angiosperms looked
no longer like ferns or pteridosperms after having passed
the boundary from Cretaceous to Tertiary. Intercalary
leaf growth accross the petiolum (Hagemann, 1984a, p.
188; Heidenhain, 1932, p. 116) was common in the
Cretaceous in several well known families. In many
leaves of the Mesozoic and in Monimiaceae in particular
(Riiffle, 1965; Riiffle & Knappe, 1988), marginal ‘meri-
stern growth of leaves is evident by an extremely ex-
tended network of tertiary veins additionally reminding
of ferns or Pteridosperms.

In Schenk’s 1893 Liana monograph Piper
Sfluminense C.DC. 1s marked by several vascular bundles
in the stem similar to the Sapindaceae, Serjania
clematidifoliaCamb. and Paullinia neuroptera Radlk. In
the case of Fasciation, as usual in Lianas, peltation or
ascidiation of leaves might be possible (Text-figure 4).
Bignoniaceae and Centrospermae are described by
Schenk. Menispermaceae are still more important.
Buzek (1971, p. 88) described some leaves from the
Tertiary based on heterophylly, e.g., Diversiphyllum
(Aristolochia)aesculapi (Heer) nov. comb. supposing of
Convolvulaceae. The present author rather would prefer
to call it as Sinomenium (Menispermaceae). Other work-
ers described similar feaves as Dioscorea or Nymphaea.
It 1s evident that nearly all attempts of determination
point to Liana genus.

FAGACEAE

Nearly all specimens (Plates 1-3) belong to the fam-
ily Fagaceae. In Text-figure 3 marginal fine venation is
striking. The secondaries bifurcate in marginal position
(see Ettingshausen, 1896; Riiffle eral., 1976). The lower
part ends in a tooth, the upper one touches the above
following secondary close to the margin. This character
is referred to in several species of Castanopsis. In

PLATE 1

»

l. Debeya serrate Micquel 1853, Generotype after Micquel (1/2 x)

2. Dewalquea gelindenensis Sap. & Mar. from the Type Locality (Mu-
seum fiir Palacontologie Nr. 87-348) see Text-fig. 31, K.

3. Dewalquea westerhausiana (Richter) Riiffle & Knappe from Heidel-

D —

(Al figures are of natural size, unless otherwise mentioned)

berg Sandstein, Blankenburg, Westerhausen, Type Locality (Museum
fiir Palacontologie Nr. 89-91) (1/2 x) '

4. Dewalguea westerhausiana (Richter) Riiffle & Knappe from clay,
Quedlinburg (1/2 x)
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Dewalgquea and Araliophyllum (Araliopsis) three or five
Castanopsis-like  leaves  (so-called  Dryophyllum
Debey), as it were, are arrangd in the above described
pedate (palinactinodrom) compound leaf type reminding
one on Platanaceae. The cuticles as pictured in the pres-
ent paper likewise point to Castanopsis. Dr Crane, has
drawn my attention to the presumable connection in
phylogeny of Fagaceae and Platanaceae. The above
mentioned leaf type in this view might not be an acci-
dental one within Dewalquea.

Knobloch (1964, pp. 147-1978) and Riiffle and
Knappe (1977, pp. 279, 281) could observe that in sev-
eral Cretaceous localities the leaf types Dryophyllum
Debey, Araliophyllum Ett., Araliopsis Sap. & Mar.,
Dewalguea Sap. & mar. must have belonged to only one
natural (fossil) genus, dentate as well as with entire
margin. The cuticles pictured in Plates 2 and 3 in the
present paper seem to approve this (see Riiffle &
Knappe, 1977; Clematis in Text-figure 2). In pro-
teophyllum Velenovsky 1889 Knobloch (1978) ob-
served the same heterophyllous leaf morphology but
with a quite strange cuticle, being undeterminable so far.
There is no indication of Fagaceae (Kvacek in Kovar-
Eder, 1992).

Dalembia Herman & Lebedev 1991 is still remark-
able. To the present author, this artificial genus seems
similar to Dewalquea. About five Quercus leaves are
compound in the same manner as shown in Text-figure
IH but beyond it is combined or attached with Cissites
Sformosus Heer 1882. Quercus leaves with waved mar-
gins may have existed in the arctic zone of Late Creta-
ceous. It is important, too, that Fagus also seems to have
existed at this time in the northern zone of Arctic:
Fagoxylon Stopes & Fuji from the Cenomanian of Japan
looks like modrn Fagus wood (Siiss, 1986).

In the present paper most of the pictured specimens
come from the Senonian (Santon) of Quedlinburg
(Harz). The clay sediment yielded well-preserved cuti-
cles. Obviously, the following specimens belong to only
one fossil species:
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Dewalquea westerhausiana (Richter) Riiffle &
Knappe 1977, syn. Bignonia" westerhausiana Richter
1904, syn. Debeya bohemica Knobloch 1964, and syn.
Quercophyllum triangulodentatum Knobloch 1964 (Pl.
1, figs 3,4; Pl. 2, fig. 2, (see Text-figure 3A,B); PI 2,
fig.1).

Araliopsis wellingtoniana (Lesq.) Lesquereux 1893
syn. in Fritel, 1914; Seward, 1927; Ablaev 1974,

Pl 2, fig. 3 (see PL. 3, fig. 1)

The Type locality of the genus Dewalquea is
Haldem (Westfalen), described by Saporta and Marion,
1873 and Hosius and v.d. Marck, 1880. The complete
sequence consists of sandstones. The Type species is D.
haldemiana Sap. & Mar. The specimens pictured in Plate
2 figures 4 and 5 are not the original ones but from the
Type locality (Berlin Naturkunde Museum). The cuticle
is not preserved (see also Roemer, 1889).

Dewalquea gelindenensis Sap. & Mar. 1973 has
been recorded from the Palacocene flora of Gelinden
(Belgium). Plate 1, figure 2 also presents topotypic ma-
terial. Text-figure 3 I, J is the cuticle of Saporta’s and
Marion’s Holotype published by Stockmans (1932).
This reminds of those mentioned above. It is important
that Saporta and Marion (1878) proposed an artificial
genus Pasaniopsis (Fagaceae) on the basis of i1solated
simple leaves. It has also been recovered from this local-
ity. But an organic connection with Dewalquea seems
unsure so far. On the distribution at the northern coast of
the Tethys Sea, Johnson and Gilmore (1921) and
Makulbekov (1977) made important comments ( Atlantic
- Kasakhstan).

Dewalgueainsignis Hos. & v.d. Marck (1880, 1885)
in Plate 3, figure I, is wide-spread in the Senonian of
Europe (see also Roemer, 1889). The cuticle in Plate 3,
figure 2 originates from the Czech Senonian locality-
Zliv (Nemejc & Kvacek, 1976). In Quedlinburg, there
were only fragments. The pictured sample comes from

. PLATE 2

1. Dewalyuea westerhausiana (Richier) Riiffle & Knappe from clay,
Quedlinburg (lower epidermis 250 x), see Text-fig. 3A.
2. The same from Text-fig. 3B.

e —

3. Araliopsis wellingtoniana (Lesq.) Lesq. from clay, Quedlinburg, see
Plate 3, fig.1

Dewalquea haldemiana Sap. & Mar. from Haldem Sandstone, Type
Locality (Museum fiir Palacontologie Nr. 88-1)

4.-5.
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the so-called Heidelberg Sandstein near Blankenburg
(Harz).

There are also some American species, Vviz.,
Dewalquea smithii Berry (1914, 1919), from the Upper
Cretaceous Tuscaloosa Formation (Text-figure 3F, H).
They are quite similar to D. westerhausiana (Richter)
Riiffle & Knappe and perhaps belong to the German
species (see also Dewalquea pulchella Knowlton, 1917,
p. 90).

ARALIACEAE

There are some more reasons to draw attention to the
Arahaceae. Berry (1916, pl. 98) refers Oreopanax ox-
fordensis Berry from the Lower Eocene Wilcox Forma-
tion. His very striking pictures look like Dewalguea,
perhaps surviving in the Eocene, but Araliaceae cannot
be excluded. Likewise, Fritel (1914) and Johnson and
Gilmore (1921) discussed Araliaceae. Dewalguea
groenlandica Heer (1882, p. 87) should be combined as
Araliophyllum gronlandicum (Heer) Fritel. Concerning
this species, the present author would prefer Platanaceae
relationship. The restoration of "Aralia” denticulata
Hos. & v.d. Marck (Text-figure 3E) should link to
Araliopsis wellingtoniana (see above). In Czech Ceno-
man there are several leaves called Cussoniphyllum
Velenovsky 1889 looking like Cussonia (Text-figure
1C,D). By the described marginal meristem growth of
Cretaceous leaves one should take into account many
possibilities in several families. It is quite manifest that
besides Hedera helix, L. pedata Hibb. (Text-figure |E)
and species of Cussonia, Tetrapanax papyrifera (Hook.)
K. Koch and other Araliaceae resemble closely the ped-
ate leaf forms in Plaianus. But only Dewalquea (Aralia)
coriacea (Vel.) Velenovsky from the Czech Cenoman is
well known by its cuticles (Nemejc & Kvacek, 1976)
resembling many modern cuticles of Araliaceae, for
instance Oreopanax. As to the above mentioned Pro-
teophyllum Vél., one should take Araliaceae in consid-
eratton.
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PLATANACEAE

Dewalquea fraxinifolia and hibernica Johnson &
Gilmore were assigned to the genus Plaranus by Walther
1985 (see Riiffle, 1980b). The recently published
Mallotus ruefflei Ablaev & Vassiliev 1994 (Text-figure
5) is a peltate leaf close to those in Riiffle (1979) called
Protophyllum pseudospermoides lesq., and Platanus
cuneiformis Krasser. In 1968, the present author (Riiffle,
1968) confounded Credneria with Macaranga (Eu-
phorbiaceae). In fact, the new species, described by the
two Russian authors on the same reason should be com-
bined with Plaianus or Protophyllum Lesq. The elon-
gated leaves are the same as described by Potonié
(1912b) in Platanus on the basis of accelerated leaf
growth and atavisms.

Platanus ruefflei (Ablaev & Vassiliev)
nov.comb.

This species originates from the Tertiary coast of the
Japanese Sea and seems to be a relict of Cretaceous
(Ablaev, 1974; p. 102, fig. 22; Riiffle , 1980 b).
Platanaceae, though principally distributed in the Arctic
zone of Late Cretaceous, some genera (Credneria,
Platanus) reached the Cretaceous amphiatlantic prov-
ince (northern Tethys sea coast) where Gleichenia and
some Matoniaceae and Dipteridaceae existed in associ-
ation with Dewalquea, Liriodendron, and other. Accord-
ing to Crane (1989) one should take into account many
phylogenetic relationships between Platanaceae and
Fagaceae. The former exists since Mid-Cretaceous. The
pollen found from the Mid-Cretaceous up to the present
time are close to Fagales. Though Araliaccae and Eu-
phorbiaceae are known, their significance in the Upper
Cretaceous is so far not known.
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, PLATE 3

1 Araliopsiswellngromana (Lesq.) — Lower epidermis (250 x) from
the sample in Plate 2. figure 3.

Dewalguea insigms Hos. & v.d. Marck, tower epidermis from Zhv
(Czechia) 500 x.

IS4
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3. Dewalquea msigms Hos. & v.d. Marck from Hetdelberg Sandstein
ncar Blankenburg (Harz) (172 x)



235

RUFFLE — SOME ARTIFICIAL GENERA OF UPPER CRETACEOUS OF NORTHERN HEMISPHERE

0

PLATE 3



236

REFERENCES

Ablacv AG 1974, Late Cretaccous (lora of East Sikhote Alin and its signifi-
cance in stratigraphy (in Russian). Novosibirsk: 157,

Ablacv AG & Vassilicv 1V 1994, Results of the study of the Kraskino flora
from southwestern maritime territory (Japanese sea) (in Russian). Pale-
ont. J. Moscow 1: 133-137.

Berry EW 1914, The Upper Cretaceous and Eocene floras of South Carolina
and Georgia. US geol. Surv. Profess. Paper. Washington 84: 197.
Berry EW 1916, The Lower Eocene floras of southeastern North America.

US geol. Surv. Profess. Paper. Washmgton 91: 481

Berry EW 1919, Upper Cretaceous floras of the Eastern Gulf region in
Tennessce. Mississippi. Alabama and Georgia. US geol. Surv. Profess.
Paper. Washington 112: 141

Buzck C 1971, Tertiary tlora from the northern part of the Petipsy area (North
Bohemian arca). Rosprawy Ustr. ustavu geol. Prague 36: 118,

Crane PR 1989. Palcobotanical evidence on the carly radiation of non-
magnoliid dicotyledons. Plant syst. evol. Wien New York 162: 165-191

Cran¢ PR, Manchester SR & Dilcher DL 1988, Morphology and phylogenctic
signilicance of the angiosperm Platunites he- bridicus from the Pal-
acocene of Scotland. Palaeontology 31: 503-517.

Cranc PR, Pedersen KR, Frits EM & Drinnan AN 1914, Early Cretaceous
(Early 1o Middle Albian) platanoid inflorescences associated with
Sapindopsis leaves from the Potomdc group of castern North Amcerica
Svstenm. Bor 18: 328-344.

Dilcher DL 1979, Early Angiosperm reproduction: An introductory repott.
Rev. Palaeobor. Palyvnol.. Amsterdanm 27: 229- 328.

Euingshausen CV 1896, Uber die nervation der Blauer bei der Gattung
Quercus mit besonderer berticksichtigung ihrer vorweltlichen Arten.
Denkschr. Akad. Wiss. Wien math.-nar. CI.63:117-180.

Fritel PH 1914. Note sur les "Aralias”™ des flores Cretaciques de 1"Amerique
du Nord ¢t du Groenland. Bull. Soc. géol. France 14(4): 22.

Georgescu CC 1927, Beitriige zur Kenntnis der Verbiinderungen. Boran. Abli.
Jena 11 120.

Gocbel K 1928. O. rganographie der Pflanzen - | Jena.

Hagemann W 1975 Einemégliche Strategie der vergleichenden Morphologic
zur phylogenctischen Rekonstruktion. Bot. Jb. Svstem. Stunigast 96:
107-124,

Hagemann W 1984, Die Baupline der Pflanzen. Eince vergleichende
DarsteHung ihrer Konstruktion, Heidelberg.

Hagemann W & Kinbs S 1971 Typologic und Entwickiung. Ber. deursch.
bot. Ges.. Stutigart. New York 84: 79-89.

Heer O 1882 - 1883, Dic fossile Flora Groenlands. Flora fossilis arctica
Ziirtch 6 & 7

Heidenhain M 1932, Die Spaliungsgesetze der Bldtter. Jena.

Herman AB & Lebedev EL 1991, Stratigraphy and flora of the Cretaceous
deposits of north west Kamtchatka (in Russian). Trans. geol. Inst. Acad.
Sci. USSR, Moscow 468: 189.

Hilt CH & Crane PR 1982, Evolutionary cladistics and the origin of Angio-
sperms. /n Joysey KA & Friday AE (Editors) Problems of phivlogenetic
Reconstructions. London, New York 269 - 361.

Hosius A & Marck Wvd 1880. Die Flora der westfilischen Kreide- formation.
Palaeomographica Cassel 26: 125- 236.

Hosius A & Marck Wvd 1885, Weitere BEitrige zur Kenntnis der fossilen
Pllanzen und Fische aus der Kreide Westlalens. Palaeontographica
Cassel 31: 225-232.

Johnson T & Gilimore GJ 1921, The occurrence of Dewalqueain the coal-bore
at Washing Bay Sci. Proc. R.Soc. Dublin 16: 323-333.

Knobloch E 1964. Neue Pllanzenfunde aus dem siidbohmischen Senon. Jb.
stautl. Mus. Min. Geol., Dresden Leipzig: 133-201.

THE PALAEOBOTANIST

Knobloch E 1973. Debeya insignis (Hos. & v.d. Marck) Knobl. aus dem Senon
von Fricdersreuth (Oberpfalz). Geol. bavar. Miinchen 67: 172-176.

Knobloch E 1978. One some primitive angiosperm leaves from the Upper
Cretaceous of the Bohemian massil. Palacontographica 166B 11-98.

Knowlton FH 1917. A fossil tlora from the frontier formation of southwestern
Wyoming. US geol. Surv. Profess. Paper. Wastingion 108 : 73-94.

Kovar-Eder ) 1992, Palaeovegetational development in Europe and regions
relevant 1o i1s palaeofloristic evolution. Wicn.

Krassnov AN 1911, Siart of Tertiary floras of South Russia (in Russian).
Works of dept. nature investigations. lmper Univ.. Charkov 44: 148
253.

Lesquercux L 1892 The flora of the Dakota group. US geol. Sur Monograph.
Washington 17: 19-256.

Makulbckov NM 1977 Paleogene floras of West Kazokhstan and lower
reachies of the Volga River. Alam Ata.

Manchester SR 1986, Vegetative and reproductive morphology of an extinct
plane tree (Platanaccae) from the Eocenc of castern North America. Bor.
Gaz.. Chicago 147(2): 200-226.

Mceuse ADJ 1982, Cladistics. wood anatomy and Angiosperm phylogeny -
achallenge. Acra bot. neerl. Amsierdam 31: 345-354.

Meeue ADJ 1987, All abour angiosperms. Eburon Delft.

Melvitle R 1960. A new theory of the angiosperm flower. Nature Landon 188
(4744): 15-13.

Micquel FAW 1853, De fossicle planten van het Krijt in het hertogdom
Limburg (in Dutch). Verh. Com. geol. Besclir. Kaart Nederland Haar-
lem 1. 33-56.

Nenwcje F & Kvacek Z 1976. Senonian plant macrofossils from the region of
Ziiv and Huboka (near Ceske Budejovice) in South Bohemia. Univ. of
Prague.

Potonié¢ H 1912a. Beispicle zur Frage nach pathologischen Erscheinungen mit
atavistischen Momenten. mnanuerw. Waochenschr. fena 18: 273-277.

Potoni¢ H 1912b. Atavismen bedingt durch schnelles Wachstum. Narorw.,
Wochenschr. Jena N - 11(27) 38: 593-598.

Richter PB 1904. Ubcr dic Kreidepflanzen der Umgebung Quedlinburgs.
Beiluge Program kgl. Gymnasium Quedlinburg 292: 20.

Roemer F 1889. Uber Blattabdriicke in scnonen Thonschichien bei Bunzlau
in Niederschiesien. Zensclir. deuwrsch. geol. Ges.. Berlin 41, 139-147.

Riffle L 1965. Monimiaccen-Blitier im dlteren Senon von Miuel- Europa.
Geol. Berlin 14: 78-105.

Riffle L 1968. Mcrkmalskomplexe bei dlteren Angiospermen-Blittern und
die Kutikula von Credneria (Menispermaceace). Palaeontagraplica
123B: 132-143.

Riffle L 1978. Evolutionary and ccological trends in Cretaceous floras
particularly in soine Fagaceae. Cour. Forsch.-Inst. Senckenb. 30: 77-83.

Riffle L 1979. Zur Verbreitung und Paldontologie der Laubwaldzonen der
Nordhemishiire. Gleditschia Berlin 7: 179-186.

Riffle L 1980a. Merkmals-Enkapsis und Homologie-Kriterien bei dlteren
Angiospermen und ihrer Herkunft. Schiriftenreihe geol. Wiss. Berlin 16:
417-439.

Riiffle L 1980b. Wachstums-Modus und  Blau-Morphologic  bei
altertimlichen Fagales und Hamamelidales der kreide und der Gegenw-
art. In Vent W (Editor) 100 Jalre Arboretum. Berlin 329-341.

Riiffle L 1980c. Konscquenzen der Gonophyll-theorie im Hinblick auf Kre-
ide-Angiospermen. Wiss. Zeitschr. Hwunboldt-Univ. Berlin matl.-na.
R.29(3): 375-382.

Riffle L 1986. Characters and homologics of ancient angiosperms as relaied
10 their origin. Palaeobotanist 35(3): 263- 266.

Riiffle L 1992, Morphologischer Parallelismus hei Bennettitales. Laurales
(Monimiaccae). Piperales und Rosales. Wiss. Zeitsclir, Himboldr-Univ.
Berlin R matlh.-nar. 41(1): 17- 27.

Riiffle L 1992, Morphological parallelism in certain taxa of extant and extinet
plants, particularly in Bennettitales and Laurales. i1 Venkatachala BS.



RUFFLE — SOME ARTIFICIAL GENERA OF UPPER CRETACEOUS OF NORTHERN HEMISPHERE

Jain KP & Awasthi N (Editors)- Proc. Birbal Sulm Birth Centenary
palacobot. Conf.. Geophytology 22 .

Riiffle L & Knappe H 1977, Emwicklungsges chichtliche und okolo gische
Aspekie zur Oberkicide-Flora, besonderd einiger Fagaccae (Ham-
amelididae). Zeitschr. geol. Wiss. Berlin 5(3): 269-302.

Riiffic L & Knappe H 1988. Okologische und paliogeographische Bedeutung
der Oberkreidefiora von Quedlinburg, besonders einiger Loranthaceae
und Monimiaceae. Halle sches Jb. Geowiss. Gotha 13: 49-65.

Riffle L. Miiller-Stoll WR & Litke R 1976. Weitcre Ranales. Fagaccac.
Loranthaccace, Apocynaccae. /n Riiffle L (Editor) — Abli. zenir. geol.
Inst. (Pal. Abl) Berlin 26: 199- 282,

Riiffle L & Palamarev E 1979, Verwandis chaftskreis und dic Zonogenese
von Quercus apocynophyllum Eu. in der Tertidrflora von Mittel- und
Stidost-Europa. Plviology Sofia 13:31-58.

Saporta G de & Marion AF 1873. Essai sur |"etat de la végétation a 'cpoque
des Marnes Heersicnnes de Gelinden, Mém. cour. Mém. savanis etrang.
Acad. R Belg. 37:94.

SaportaG de & Marion AF 1878. Revisiondce la flore Heersienne de Gelinden.
Mem. cour. Mém. savanis éirang. Acad. R. Belg. 41 112,

Seward AC 1927, The Cretaceous plant-bearing rocks of western Greenland.

Phil. Trans. R Soc. London B215:57-175.

237

Schenk H 1893, Beitrdge zur Anatomie aer Lianen. /n Schimper AFW
(Editor) — Bor Mt Tropen Jenu 5(2): 271.

Stockmans F 1932. Sur les épidermes de Dicotyledonées (Dewalquea
velindenensis Sup & Mar. el Lisea elatinervis Sap. & Mar.) des Marnes
de Gelinden (Paléocene). Bull. Mus. r. Hist. nat. Belgiqué 8(9): 10

Siiss H 1986. Untersuchungen iiber fossile Buchenhotzer. Beitriige zu ciner
Mongraphie der Gattung Fagoxylon Stopes & Fujin. Feddes Reperror-
iwm Berlin 97: 161-183

Svoboda AM 1972, Vanabihtit der Buchenblitter (Fagus sitvatica L. Abh.
Tschechoslowak. Akad. Wiss. Prag 2: 113,

Svoboda AM 1976. Slit leaves in Fagus and hedera (in Czech). Ziva Prague,
Cusopis biol. prdci 24: 127-128.

Velenovsky § 1889. Plants of the Czech Cenoman (in Czech). Rozpravy kral.
ceské spolecnost nauk (7) rady sv. 3. Trida math.-prirod. 7(3): 75.

Walther H 1985, Das Vorkommen der Gattung Platanus L. i Tentidr des
Weiletsterbeckens (Bez. Leipeig). Hall: Jahrb. Geowiss. Gotha 10:
9-19.

Weberling F 1967, Nebenblan-Bildungen als systematis ches Merkmal.
Naturw. Rundschauw, Stutrgart 20012): 518- 526.






