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Abstract—A type of damage to fossil Platimeliphyllum snatolense N. Maslova leaves, fusiform galls attached
to the lower surface of leaves, is described. This type of damage is new to the Late Paleocene plant commu
nities. Classification and interpretation of columnar galls are discussed.
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INTRODUCTION

characters of the families Platanaceae and Hamameli
daceae (Maslova et al., 2014).

The genus Platimeliphyllum N. Maslova (Maslova,
2002) was established for entire leaves with craspedo
dromous venation (occasionally camptodromous in
the lower part of the lamina), variously developed
basal veins, and dentate margin. Five species of the
genus are known to date from the Paleocene and
Eocene of Russia (Western Kamchatka Peninsula and
Amur Region) and Kazakhstan. In addition, leaves
from the Eocene of the Northeast and South China
(Manchester et al., 2005; Kodrul et al., 2012) and
North America (Krassilov et al., 2009) have also been
assigned to the genus Platimeliphyllum.
Leaves of the genus Platimeliphyllum are distin
guished by a peculiar combination of morphological
characters found in both Platanaceae and Hamameli
daceae. Epidermal characters known for the species
P. palanense N. Maslova (Maslova, 2002), P. valentinii
Kodrul et N. Maslova (Kodrul, Maslova, 2007), and
P. reznikoviorum N. Maslova (Maslova et al., 2014),
are typical for Platanaceae.
As shown by studies, the leaves of Platimeliphyllum
are associated with reproductive structures principally
different from those of the recent Platanus L. For
instance, P. palanense and P. snatolense N. Maslova
have been found together with staminate inflorescences
Chemurnautia N. Maslova (family Platanaceae;
Maslova, 2002); P. valentinii was found together with
two genera of staminate inflorescences (Archaranthus
N. Maslova et Kodrul, family Bogutchanthaceae;
Maslova and Kodrul, 2003, and Bogutchanthus N.
Maslova, Kodrul et Tekleva, family Bogutchanthaceae;
Maslova et al., 2007). Leaves of P. reznikoviorum are
associated with capitate infructescences that combine

MATERIAL AND METHODS
The fossil material described here was collected by
L.I. Fotyanova (Borissiak Paleontological Institute,
Russian Academy of Sciences) and given for study to
N.P. Maslova in 2002. The material originates from the
Napana Formation (Upper Paleocene) outcropped
along the Snatol River, Western Kamchatka Peninsula.
The plant assemblage includes Trochodendroides spe
ciose (Ward) Berry, Acer arcticum Heer, Aesculus mag
nificum (Knowlton) Iljinskaja, Magnolia basicordata
Fotyanova et Lavrenko, Nyssa budantsevii Fotyanova,
Parrotiopsis shimanskiana N. Maslova, Sassafras sp.,
Rhus sp. (Lavrenko and Fotyanova, 1994).
The collection of plant fossils from the Snatol River
includes 30 specimens of differently preserved Pla
timeliphyllum snatolense leaves. In 14 of these speci
mens traces of damage have been found.
Photographs of leaves were taken with a Nikon
D200 camera; the damage was studied using a Leica
M165C stereomicroscope with a DFC 420C digital
camera and a Tescan scanning electron microscope
(SEM) under low vacuum conditions without coating.
The collection, no. 4256, is stored in the Paleonto
logical Institute, Russian Academy of Sciences (PIN).
ISSUES OF NOMENCLATURE
AND DESCRIPTION OF DAMAGE
TO PLATIMELIPHYLLUM SNATOLENSE LEAVES
The structures that we interpret as leaf galls are sit
uated in all specimens on the lower surface of the leaf.
Breaks in leaf tissues, often stellate, are clearly visible
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Table 1. Composition of the formal genus Antronoides Waggoner et Poteet
Formal species

Plant

A. oregonensis Erwin et Schick, 2007
A. cyanomontanus Erwin et Schick, 2007
A. polygonalis Waggoner et 1999

Quercus simulata
Quercus simulata
Quercus simulata
Quercus hannibali (Q. pollardiana
A. schorni Waggoner et Poteet, 1996
in Erwin and Schick, 2007)
A. krassilovi sp. nov.
Platimeliphyllum snatolense
A. ovatus (Krassilov et al., 2008) comb. nov.
Dewalquea gerofitica
Dewalquea gerofitica
A. mucronatus (Krassilov et al., 2008) comb. nov.
Platydebeya papilionacea

at the site of gall attachment on the opposite (upper)
surface of the lamina; threads of a carbonaceous sub
stance are clearly visible through these breaks, often
coinciding with veins of the lamina. The new struc
tures themselves are covered with a carbonaceous film.
In some leaves we have recorded only the characteris
tic stellate breaks, which were probably left on the leaf
after natural detachment of the gall.
Krassilov et al. (2008) described elongate oval and
conical galls Ceratoneon ovatum Krassilov, Silantieva
et Lewy and C. mucronatum Krassilov, Silantieva et
Lewy on leaves Dewalquea gerofitica (Dobruskina)
Krassilov and Platydebeya papilionacea Krassilov from
the Turonian of Israel. Similar galls are also known
from the Miocene of Nevada, United States (Wag
goner and Poteet, 1996). They are conical galls, simi
lar in shape to Ceratoneon mucronatum, on leaves of
Quercus hannibali Dorf; they were described as a new
formal genus and species, Antronoides schorni Wag
goner et Poteet, in the hymenopteran family Cynipi
nae Ashmead. This illustrates two different approaches
to the classification of galls (for more details on the
principles of classification, see Vassilenko, 2005). Sev
eral other formal gall species and their traces on Quer
cus simulata Knowlton leaves were described later in
the formal genus Antronoides Waggoner et Poteet from
the Miocene of Oregon, United States (Waggoner,
1999; Erwin and Schick, 2007) (Table 1).
Formal genera and species have been used for
recent galls in the literature since the 19th century. In
most cases the gallmaker has been reliably deter
mined; therefore, formal genera are usually assigned
to particular families or even tribes of the natural sys
tem. This approach is justified if it is applied to recent
forms. However, if it is applied also to fossil forms, it
can raise some problems. The older are the deposits,
the more questions emerge about the reliability of
interpretations. The number of fossil galls collected in
deposits of different ages has considerably increased
recently, and if galls found in the Miocene or Eocene
could somehow be assigned to the galls of a recent
hymenopteran tribe or a particular group of mites
based on external similarity and on the taxon of the
host plant, assigning similar galls from earlier—e.g.,
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Age, region
KZ: Middle Miocene, United States
KZ: Middle Miocene, United States
KZ: Middle Miocene, United States
KZ: Middle Miocene, United States
KZ: Upper Paleocene, Russia
MZ: K2, Turonian, Israel
MZ: K2, Turonian, Israel

Cretaceous—deposits to recent arthropod taxa is
against common sense. The most objective way of
recording data would probably be to describe all fossil
forms withoutexceptions in a formal system, indepen
dently of the gallmaking taxon or of the plant. This
would make it possible to analyze the stratigraphic dis
tribution of formal taxa, taxonomic diversity, etc.
Renunciation of classifying fossil galls in natural
taxa of supposed gallmakers and unification of the
system are necessary for the following reasons. First,
for many fossil galls and other biodamages there are no
reasons for unambiguous interpretation of particular
forms. Columnar galls can be made either by mites or
by some insects. In some particular cases interpreta
tion can be quite reliable, but it should not be raised to
taxonomic rank. It is important to identify the gall
maker, but such identifications should be taken out of
classification, as well as the taxon of the host plant, the
taxonomic assignment of which sometimes disagrees
with natural classification. Second, description of for
mal genera and species of biodamages in natural taxa
of insects according to various notions of different
authors complicates analysis and on the whole com
promises the reliability of conclusions. Therefore, in
our opinion, classification of fossil galls should be
purely formal. Morphological parameters of a new
structures and specifics of its position on the leaf, asso
ciation with veins or the margin of the lamina, etc.,
can be used as main objective characters in such a clas
sification.
Krassilov et al. (2008) used the name Ceratoneon
for conical and hornshaped galls. However, the name
Ceratoneon has always been used in formal morpho
logical classifications for galls of extant mites (e.g.,
Massalongo, 1891). Nontaxonomic usage of the
name “ceratoneon” is also sometimes found in the lit
erature, for instance for galls made by thrips (e.g.,
Krishnamurthy et al., 1975). Therefore, it appears
inappropriate to use this formal genus for naming fos
sil forms. One of the reasons is that it is impossible to
compare recent formal species described earlier with
newly described fossil species by some characters
because of specifics of paleontological material.
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The formal genus Antronoides Waggoner et Poteet
and species A. schorni Waggoner et Poteet were origi
nally described for Miocene galls with the following
diagnosis: “elongated fusiform galls with annulate
bases on leaves of Quercus hannibali” (Waggoner and
Poteet, 1996, p. 1081). The diagnosis of the genus
Antronoides was soon reformulated to include a direct
indication of fossil galls (Waggoner, 1999). The generic
character used in this diagnosis is the nonattachment
of galls to veins. It seems to us that such a detailed
specification of topography for the genus is superflu
ous, as well as specification of the area in which the
gall is attached to the leaf. In addition, the provided
photograph (Waggoner, 1999, textfig. 5) shows that
some of the numerous galls can be situated on or adja
cent to leaf veins.
In accordance with priority of the name, it seems
appropriate to us to assign the formal species described
by Krassilov et al. (2008) to the genus Antronoides. The
diagnosis of Antronoides should therefore be enlarged,
and the genus itself should be transferred from the nat
ural taxon Cynipini to a formal taxon.
Following Vyalov (1975), the formal family
Paleogallidae Vjalov and genus Paleogallus Vjalov,
with a simple and rather allembracing diagnosis,
were used earlier for fossil galls (Vassilenko, 2005,
2007; Aristov et al., 2013). At present we believe that
it is appropriate to retain the formal genus Paleogal
lus for local leaf galls of flattened, hemispherical, or
nearly hemispherical shape and use the genus
Antronoides for various versions of columnar and
elongate forms of new structures independently of
their assignment to any particular group of gallmak
ers or taxonomic identity of the plant.
SYSTEMATIC PALEONTOLOGY
Family Paleogallidae Vjalov, 1975
Genus Antronoides Waggoner et Poteet, 1996
Antronoides: Waggoner and Poteet, 1996, p. 1081; Waggoner,
1999, p. 9.
Ceratoneon: Krassilov et al., 2008, p. 87.

Ty p e s p e c i e s. A. schorni Waggoner et Poteet,
1996.
D i a g n o s i s. Fossil new structures on plant
leaves, appearing as galls of conical, columnar, horn
shaped, or fusiform shape. Length of new structures
greater than diameter (width) of base.
S p e c i e s c o m p o s i t i o n. In addition to type
species, five species: A. oregonensis Erwin et Schick,

2007, A. cyanomontanus Erwin et Schick, 2007,
A. polygonalis Waggoner, 1999, A. ovatus (Krassilov
et al., 2008) comb. nov., A. mucronatus (Krassilov et al.,
2008) comb. nov., A. krassilovi sp. nov.
C o m p a r i s o n. This genus is distinguished from
the genus Paleogallus Vjalov in the elongate shape of
the new structures.
Antronoides krassilovi, sp. nov.
Plate 11, figs. 1–6, Plate 12, figs. 1–3

E t y m o l o g y. In memory of the distinguished
scientist Prof. Valentin Abramovich Krassilov (1937–
2015).
H o l o t y p e. PIN, no. 4256/30, gall and traces of
detached galls on leaf Platimeliphyllum snatolense;
Western Kamchatka Peninsula, natural outcrops along
Snatol River; Upper Paleocene, Napana Formation.
D e s c r i p t i o n. Gall. Fusiform structure up to
2 mm wide and 8–9 mm long, attached with short end
(base) to lower surface of lamina near a vein or in an
intercostal area of the leaf, narrowing basally and dis
tally.
Attachment area (trace of detached gall). On
upper leaf surface, stellate gaps with galls' remains
formed by a carbonaceous substance are clearly visi
ble (Pl. 12, fig. 6).
M e a s u r e m e n t s, mm. Gall length, up to 9; gall
width, up to 2; width of distorted part of lamina in area
of gall attachment, up to 4.
R e m a r k s. In paratype PIN, no. 4256/31, the
gall was fossilized parallel to the lamina; it is somewhat
shorter and narrower. At the base of the gall, dense
fibers are visible, connecting the body of the gall to the
lamina. The attachment areas (stellate breaks) vary in
size within a small range in different leaf specimens
and between different galls on the same leaf. In some
cases (paratype PIN, no. 4256/31, Pl. 11, figs. 5, 6), if
the gall is adjacent to a vein, the vein is visibly diverted
towards the gall. The rounded depression about
0.7 mm in diameter visible on the body of the gall
(holotype PIN, no. 4256/30, Pl. 11, figs. 1, 3, 4) could
be the outlet opening.
M a t e r i a l. In addition to holotype, paratypes
PIN, nos. 4256/31, 33, 302, and damage on ten spec
imens of leaves Platimeliphyllum snatolense from the
same locality.

Explanation of Plate 11
Figs. 1–4. Antronoides krassilovi sp. nov., holotype PIN, no. 4256/30, gall on Platimeliphyllum snatolense leaf, fossilized perpen
dicular to lamina (as in life): (1) general view of gall (SEM); (2) area of attachment of gall to lamina viewed from leaf surface;
(3) proximal part of gall (SEM); (4) distal part of gall (apex missing) (SEM).
Figs. 5 and 6. Antronoides krassilovi sp. nov., paratype PIN, no. 4256/31, gall on Platimeliphyllum snatolense leaf, fossilized parallel
to lamina: (5) general view (SEM); (6) area of attachment of gall to lamina (fibers and leaf vein diverted towards gall). Notation:
(S) lamina surface; (G) gall body; (A) area of attachment of gall to lamina; (V) leaf vein.
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Explanation of Plate 12
Figs. 1–3. Position of galls Antronoides krassilovi sp. nov. and their traces on Platimeliphyllum snatolense leave: (1) paratype PIN,
no. 4256/31; (2) holotype PIN, no. 4256/30; (3) paratype PIN, no. 4256/33.
Figs. 4–7. Traces of attachment of galls Antronoides krassilovi sp. nov., stellate breaks of tissues on upper surface of Platimeliphyllum
snatolense leaves: (4) paratype PIN, no. 4256/302; (5, 7) paratype PIN, no. 4256/31 (SEM); (6) holotype PIN, no. 4256/30 (SEM).
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DISCUSSION
To date, seven formal fossil species of columnar
and hornshaped galls are known from the strati
graphic interval from the Upper Cretaceous (Turo
nian) to Middle Miocene (table). Recent galls of such
shapes can belong to mites of the family Eriophyidae
or to some hymenopterans of the family Cynipidae. It
is difficult to reliably determine the gallmaker of the
fossil forms. The Miocene forms could belong to
hymenopterans of the tribe Cynipini, judging by their
external similarity and by the taxon of the host plant
(Waggoner and Poteet, 1996; Waggoner, 1999; Erwin
and Schick, 2007). The Turonian damage should
probably be interpreted as mitemade. We leave the
question of interpreting the new gall species from the
Paleocene of the Kamchatka Peninsula open for the
time being; these galls could belong to mites or to
some insects.
One of the characteristic features of the galls in
question is their position on the leaf. For instance,
marginal position on the lamina is typical of the Turo
nian Antronoides mucronatus and A. ovatus. They are
probably pathological new structures developed from
denticles of the lamina margin. The process of such
overgrowing of denticle tissues resulting in the emer
gence of two stable morphological forms of new struc
tures could indicate either two different biochemical
agents (and thus, in essence, two different gallmak
ers) or speciesspecific response of the plant. Since
A. ovatus has been found only on leaves Dewalquea
gerofitica, and A. mucronatus has been found on both
D. gerofitica and Platydebeya papilionacea, the former
possibility seems more likely.
In the Miocene species, the galls are typically dis
tributed either more or less evenly over the lamina (as in
A. cyanomontanus, A. polygonalis, and A. schorni) or
more densely in the area of the central vein (as in A. ore
gonensis). Of all Miocene forms, A. oregonensis is the
most specialized, distinguished from the others not only
by the preference for the central vein, but also by shape
and mutual position of the galls (Erwin and Schick,
2007, textfig. 6).
The galls of the new species have not been found to
be particularly associated with any areas of the lamina.
They can be situated near veins as well as in intercos
tals spaces (Pl. 12, figs. 1–3). If they are situated near
veins, the vein is occsionally diverted towards the gall
(Pl. 11, figs. 5, 6).
The structure of the area of attachment of the galls
to the lamina is known in all species except A. mucr
onatus and A. ovatus. A distinct stellate break of tissues
remains visible on the upper surface of the lamina in
the area of attachment of the gall A. krassilovi sp. nov.
(Pl. 12, figs. 4–7), whereas in all Miocene forms the
structure of this area is different, appearing as round
holes with a ridge along their perimeter or flattened
rounded ridges on the leaf surface.
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The galls A. cyanomontanus, A. polygonalis,
A. schorni, A. oregonensis and A. krassilovi sp. nov.
could probably easily become detached from the lam
ina after dying, whereas this might not be the case in
A. mucronatus and A. ovatus, judging by the material
available. The possibility of such detachment is proba
bly associated also with the presence of the peculiar
ringshaped thickening or fibers in the area of “con
tact” between the gall and the leaf surface; such struc
tures are distinct in A. krassilovi sp. nov., A. schorni and
A. oregonensis.
A. krassilovi sp. nov. is especially similar in position
on the leaf to A. cyanomontanus and differs in the type
of attachment to the lamina. The new species espe
cially strongly differs from the Turonian A. mucronatus
and A. ovatus, which are distinguished by a number of
characters from any fossil galls known to date.
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