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Abstract.— Three new genera of extinct Dictyopharidae, Lophopidae and Eurybrachyidae
respectively are described. Wedelphus gen. nov. with Wedelphus dichopteroides sp.
nov. placed in Dictyopharidae, Baninus gen. nov. with Baninus thuringiorum sp. nov.
of the family Lophopidae and Amalaberga gen. nov. with Amalaberga ostrogothiorum
sp. nov. placed in Eurybrachidae (first fossil record of the family) are described, all from
deposits of the Grube Messel Lagerstétte in Germany. A representative of an unrecognised
family, possibly related to Henriksenopterixz Petrulevicius, 2005 is reported. The oil
shales of the Messel maar in Hessen are well known for their extremely rich fossil flora and
fauna. They are of Lower Middle Eocene age (about 48 million years) and contain a highly
diverse insect fauna.
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INTRODUCTION

The Messel maar is located close to the small village
of Messel, about 9 km NE of Darmstadt (Hessian State,
South Germany). It is an ancient open-cast mine in
which oil shales were quarried until the end of 1971.
These oil shales originated from sludge deposits at the
bottom of a freshwater lake that existed ¢irca 48 mil-
lion years ago. The locality was inscribed into the
World Heritage List of UNESCO in 1995, mainly
because of its mammalian fossils, which became world
famous because they are frequently completely articu-
lated and exhibit excellent soft-tissue preservation.
There is also an important record of fossil insects
which comprises a highly diverse fauna of primarily

terrestrial insects (e.g., Lutz 1990, 1991, Hornschemey-
er 1994, Hornschemeyer and Wedmann 1994, Richter
and Wedmann 2005, Wedmann and Hornschemeyer
1994, Troster 1991, 1992a, 1993a, b, ¢, 1994a, b, 1999,
Wedmann 1994, Wappler and Engel 2003).

A small number of hemipteran insects have so far
been reported from the Messel maar: Fulgoromor-
pha: Dictyopharidae (Wappler 2004), Gerromorpha
(Wappler and Andersen 2004), Cimicomorpha (Wap-
pler 2003, 2006) and Pentatomorpha (Kinzelbach
1970).

The present paper reports on four specimens of Ful-
goromorpha: Dictyopharidae, Lophopidae, Eurybrachi-
dae and an unrecognised family from the lower Middle
Eocene oil shales from Messel.
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MATERIAL AND METHODS

The fossil specimens discussed herein are housed
in the collections of the Forschungsinstitut und Natur-
museum Senckenberg, Frankfurt am Main (SMF) and
Hessian State Museum, Darmstadt (HLMD). The speci-
mens were studied by immersing the slab in glycerine,
which is also used to prevent oxidation. All measure-
ments were made by using an ocular micrometer;
structures were measured as preserved. The insects of
the Messel Formation were embedded in soft, finely
laminated organic rich clays that have been com-
pressed strongly during diagenesis (oil-shale). There-
fore, they are preserved as compression fossils with
only minor relief (e.g., Lutz 1990, Schaal and Ziegler
1992). Biostratigraphically, Messel represents the
European Mammal Reference Level MP11 (Franzen
2005). Recently, “°Ar/%Ar dating of basalt fragments
from the diatreme breccia underlying the lake sedi-
ments revealed an age of approximately 47.8 Ma (Mertz
et al. 2004, Mertz and Renne 2005). The stratigraphy
of the Messel maar has been briefly summarized in
Wappler and Engel (2003).

SYSTEMATIC PALAEONTOLOGY

Order Hemiptera Linnaeus, 1758
Suborder Fulgoromorpha Evans, 1947
Superfamily Fulgoroidea Kirkaldy, 1907
Family Dictyopharidae Spinola, 1838

Wedelphus gen. nov.

Type species. Wedelphus dichopteroides sp. nov.
here designated.

Diagnosis. Similar to Dichoptera Spinola, 1838 in
general appearance but differs in details of tegmen
venation. It differs by the rounded apical margin of the
frons (acute in Dichoptera), distinctly longer clavus,
exceeding %/, of tegmen length (about half of tegmen
length in Dichopiera), longer branch RA, reaching
nearly to anterior angle of tegmen (last terminal of RA
well basad of anterior angle of tegmen in Dichoptera),
claval veins fused distinctly apicad of half of clavus
length (veins Pcu and A, fused at half of clavus length
in Dichoptera), nodal line arcuate (nearly straight in
Dichoptera).

Description. Head elongate, narrower than prono-
tum. Frons flattened, about two times as long in mid
line as wide at frontoclypeal suture, arcuate at upper
margin, widest slightly below the level of antennae,
with lateral carinae distinct, sublateral and median
carinae distinct; postclypeus slightly shorter than

frons, with distinct median carina; anteclypeus about
half as long as postclypeus with median carina; ros-
trum exceeding mid coxae. Tegmen semicoriaceous,
widest on membrane apicad of apex of clavus. Costal
margin thickened, and slightly curved at base, then
mildly curved. Costal margin with vein Pc+CP merely
separated from CA since the base then joined at claval
region. Veins Sc+R and M leaving basal cell with short
common stem, Vein ScRA, forked slightly apicad of ¢»
veinlet of nodal line, RA with 9 terminals reaching
nearly to anterior angle of tegmen. Vein RP forked at
same level as CuA, then branching on membrane, dis-
tinctly apicad of nodal line, with 5 terminals. Vein M
first forking distinctly basad of Sc+R and CuA forking,
then mediad branch forked again before the nodal line,
all three prenodal branches forked at nodal line. Vein
CuA forked at level of claval veins junction, posterior
branch single anterior branch forked at nodal line then
on membrane, with 5 terminals. Clavus long, exceeding
%/, of tegmen length; claval vein Pcu and A, fused at %/,
apicad of clavus length; claval veinlet cup-pcu present,
at level of branching of mediad branch of vein M. Nodal
line of veinlets distinct, arcuate; subapical line of vein-
lets present.

Etymology. Wedelphus — name of the king of Thu-
ringian tribe in the 4™ century. Gender: masculine.

Wedelphus dichopteroides sp. nov.
(Figs 1-4, 18)

Diagnosis. Two darker transverse bands on tegmi-
na, first slightly apicad of first forking of vein M, at
about '/, of tegmen length, second, darker and wider at
level of nodal line, sinuate, at %/, of tegmen length. Hind
wing in apical portion hyaline. Vein M on membrane
not polymerised, single row of subapical veinlets.

Description. Total length of preserved fragment
about 21.1 mm, about 23.5 mm as whole. Frons at
widest point between antennae about 1.5 times as wide
at upper margin, about 3.6 mm long in mid line. Length
of tegmen about 18.7 mm, about 3.5 times as long as
wide. Vein ScRA, forked slightly apicad of nodal line,
vein RA with 9 terminals, vein RP with 5 (?) terminals,
vein M with about 10 terminals, vein CuA with 5 termi-
nals. Hind wing with vein RP with 3 visible terminals,
vein M with 4 visible terminals, vein CuA with 6 termi-
nals, veins CuP and Pcu single.

Etymology. Specific epithet refers to its similarity
to species of the genus Dichoptera Spinola, 1838 (Dic-
tyopharidae).

Type material. Holotype: SMF Mel 1512, figured in
Lutz (1988: Fig. 103), Troster (1992b: Plate 1, Fig. 8)
and Wappler (2004: Figs 1-3), deposited in Forschung-
sinstitut und Naturmuseum Senckenberg, Frankfurt
am Main. Nearly complete specimen, tarsomeres of
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Figures 1-4. Wedelphus dichopteroides gen. and sp. nov. (1) Anterior part of the body; (2) left tegmen; (3) right tegmen; (4) left wing.
Scale bar 2 mm.
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fore and mid legs missing, hind legs missing. Tegmina
hyaline with a distinct colour pattern, apical portion
not preserved.

Type locality. Grube Messel near Darmstadt (Hes-
sian State, South Germany). Messel Formation.

Stratigraphic distribution. Lower Middle Eoce-
ne (Lower Lutetian, ELMA Geiseltalian, MP11, 47.8
Ma).

Remarks. Wedelphus gen. nov. is also similar to
some representatives of Lophopidae regarding head
capsule structure. Costal complex (Dworakowska
1988) with vein Pc+CP merely separated from vein CA
and without veinlets between is a feature present in
genus Hesticus Walker, 1862 removed from Lophopi-
dae and unplaced (Soulier-Perkins 1998). This genus
was originally described in Dictyopharidae (Walker
1862, Melichar 1912) but moved to Lophopidae by Muir
(1931). The similarity of the specimen described above
to the genus Dichoptera was raised by Shcherbakov
and Popov (2002: 156). It was also described and dis-
cussed as “Dictyopharidae gen. et sp. indet.” by Wap-
pler (2004).

Family Lophopidae Stil, 1866
Baninus gen. nov.

Type species. Baninus thuringiorum sp. nov.

Diagnosis. In general appearance similar to gen-
era Aluma Distant, 1909 and Pseudocorethrura
Melichar, 1915. Differs from Pseudocorethrura by ver-
tex shorter in mid line than wide at base (vertex in mid
line longer than wide at base in Pseudocorethrura);
distinct median carina of pronotum (weak in Pseudo-
corethrura); concave posterior margin of pronotum
(straight in Pseudocorerthrura). Differs from Aluma
by head with compound eyes distinctly narrower than
pronotum, about '/, of its width (head with compound
eyes about %, of pronotum width in Aluma), and longi-
tudinal veins with short setae. Differs from both genera
by shorter clavus, slightly exceeding half of tegmen
length (reaching %/, of tegmen length in Aluma and
Pseudocorethrura), only single veinlet connecting
CuP and Pcu on clavus (number of veinlets in 4Aluma
and Pseudocorethrura).

Baninus differs from both genera in coloration,
with prevailing portion of tegmen transparent (tegmen
coloured in Aluma and Pseudocorethrura), and by
absence of colour eye-spots.

Etymology. Baninus — name of the king of the
Thuringian tribe during the Early Medieval times. Gen-
der: masculine.

Description. Head with compound eyes narrower
than pronotum, about ' of pronotum width. Vertex in
mid line shorter than wide at base. Sublateral carinae

of frons present. Clypeus tricarinate. Median carina of
pronotum single, posterior margin of pronotum shal-
lowly concave. Tegmina with short setae along longitu-
dinal veins, with clavus slightly exceeding half of tege-
men length. Tegmen with costal margin curved at base,
then almost straight, apical portion acutely rounded.
Costal field narrow, with transverse veinlets, reaching
to the level of clavus apex. Veins Sc+R and M leaving
basal cell at same point; vein Sc+R forked at level of
CuA forking; vein M forked distinctly anteriad of claval
veins junction, at level of veinlet between veins CuP
and Pcu; vein CuA forked slightly posteriad of claval
veins junction, with posterior branch single. Claval
veins Peu and A, fused at %, of length of clavus from
base, single veinlet uniting CuP and Pcu present slight-
ly anteriad of half of clavus length. Hind wing elongate
and narrow, about 2.5 times as long as wide. Fore legs
with slightly flattened femur. Hind tibia with three lat-
eral spines apicad of half of its length and 7 apical
teeth; hind basitarsomere elongate with number of api-
cal teeth, probably forming a triangular zone, midtar-
somere without apical teeth.

Remark. The genus described above is a member
of the Bisma+ group of genera (Soulier-Perkins 1998,
2000). This group is recently represented by 17 genera
(Soulier-Perkins 1998, 2000), from south-east Asia,
New Guinea and Australia.

Baninus thuringiorum sp. nov.
(Figs 5-9, 19, 20)

Diagnosis. Tegmina transparent, with darker col-
our pattern; a transverse narrow band at !y of its
length, second transverse band at half of its length, and
darkened apical portion. Tegmen with vein RA with
6 terminals, vein M with 18 terminals, vein CuA with
6-7 terminals. Hind wing with RP with 4 terminals, M
with 5 terminals CuA with 6 terminals.

Description. Total length about 13 mm. Length of
body about 10.3 mm.

Head with compound eyes about 1.1 mm. Vertex in
mid line about 0.5 mm, about 0.7 mm wide at base.
Frons with sublateral carinae, about twice as long in
mid line as clypeus; clypeus tricarinate; rostrum reach-
ing coxae of mid legs.

Pronotum about 3 mm wide, about 0.8 mm wide in
mid line, with median carina, posterior margin slightly
convex. Mesonotum about 2.5 mm long in mid line, tri-
carinate.

Tegmen about 10.5 mm long, about 4 mm wide.
Costal margin curved at base, then almost straight,
apical portion acutely rounded; clavus slightly exceed-
ing half of tegminal length. Longitudinal veins covered
with short setae. Costal field narrow, with transverse
veinlets, reaching to the level of clavus apex; costal cell
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Figures 5-6. Baninus thuringiorum gen. and sp. nov. (5) Anterior part of body; (6) tip of left hind leg, Scale bar 1 mm.

nearly twice as wide as costal field. Veins Sc+R and M
leaving basal cell at same point. Vein Sc+R forked at
level of CuA forking, branch ScRA, forked at level of
apex of clavus, RA with 6 terminals; vein RP with 6 ter-
minals on left tegmen, 7 terminals on right tegmen.
Vein M forked distinctly anteriad of claval veins junc-
tion, at level of veinlet between veins CuP and Pcu;
anterior branch forked at level of nodal line, posterior
branch forked distinctly basad, slightly basad of claval
vein junction, vein M with 18 terminals. Vein CuA
forked slightly posteriad of claval vein junction, with
anterior branch with 5 terminals on left tegmen, 6 ter-
minals on right tegmen, and single posterior branch,
i.e. vein CuA with 6-7 terminals. Claval veins Pcu and
A, fused at %/, of length of clavus from base, single vein-
let uniting CuP and Pcu present slightly anteriad of half
of clavus length. Subapical row of veinlets not regular,
not forming a line, not distinct.

Hind wing about 8.5 mm long, elongate and narrow,
about 2.5 times as long as wide. Basal cell distinct,
veins Sc+R and M leaving basal cell separately. Vein
Sc+R forked slightly basad of vein M forking RA with 2
terminals, RP with 4 terminals. Vein M forked at level

of first forking of anterior branch of CuA, with 5 termi-
nals, vein CuA forked basad of Sc+R and M forkings,
with 6 terminals. Vein CuP single. Subapical veinlets
r-m, m-cu and cua-cup present, apical veinlets im,
m-cu and ¢cu present.

Forelegs with femur slightly widened. Hind tibia
with three distinct lateral spines, posteriad of half of its
length and 7 apical teeth; tarsus with apical tarsomere
missing, basitarsomere elongate, about 0.9 mm long,
with number of apical teeth, probably forming triangu-
lar zone, 8 apical teeth visible at apex; midtarsomere
about 0.4 mm long, without row of apical teeth.

Etymology. The specific epithet is given after the
Germanic tribe Thuringii inhabiting area during the
Early Medieval times.

Tywe material. Holotype: male, HLMD-Me-13162,
a nearly complete individual, dorsoventrally com-
pressed.

Type locality. Grube Messel near Darmstadt (Hes-
sian State, South Germany). Messel Formation.

Stratigraphic distribution. Lower Middle Eoce-
ne (Lower Lutetian, ELMA Geiseltalian, MP11, 47.8
Ma).
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egmen; (8) left tegmen; (9) right wing. Scale bar 1 mm

v. (7) Right t
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Remark. The supposed fossil Lophopidae Sco-
paridea nebulosa Cockerell, 1920 was described from
Green River Formation, Roan Mountain in Colorado,
dated Middle Eocene (Cockerell 1920, Rasnitsyn and
Zherikihin 2002, Szwedo et al. 2004). This fossil pres-
ents some characteristics of Lophopidae and suggests
the lophopids were present in North America (Soulier-
Perkins 2000). It is awaiting redescription, but seems
to have nothing in common with Baninus thuringio-
rum gen. and sp. nov. At present Lophopidae are not
found in the North America; the genus Carriona Muir,
1931 is present in South America — North Peru,
Ecuador and Panama (Soulier-Perkins 2000).

Family Eurybrachidae Stal, 1862

Amalaberga gen. nov.

Type species. Amalaberga ostrogothiorum sp.
nov.

Diagnosis. Amalaberga gen. nov. differs from all
other Eurybrachidae by the strongly laterally com-
pressed and elongate female genitalia, particularly
gonapophysis IX. Tegmen about 2.7 times as long as
wide. Wing with vein RP with single terminal. Hind tib-
ia with 3 lateral spines, hind basitarsomere distinctly
longer than midtarsomeres, with two rows of apical
teeth.

Description. Vertex short, head with compound
eyes about as wide as pronotum. Tegmen about 2.7
times as long as wide, anterior portion distinctly
curved, costal margin merely concave, apical portion
angulately rounded; venation not preserved. Hind wing
hyaline, with distinct venation. Vein RP separated from
Sc+RA at level of CuA first branching; RA with two ter-
minals, vein RP single; vein M forked apicad of Sc+R
and CuA forking, with 4 terminals; vein CuA with 7 ter-
minals; vein CuP single. Hind tibia with three lateral
spines and row of 10 apical teeth. Hind basitarsomere
with two rows of teeth in apical portion. Gonapophysis
IX and gonoplac elongate.

Etymology. Amalaberga — name of a niece of
Ostrogoth king Theodoric I. Gender: feminine.

Amalaberga ostrogothiorum sp. nov.
(Figs 10-16, 21-24)

Diagnosis. Hind wing with RA with two terminal, M
with 4 terminals and CuA with 7 terminals. Hind tibia
with 3 distinct lateral spines and 10 apical teeth.
Basitarsomere with two rows of 6 subapical and 8 api-
cal teeth respectively. Gonapophysis IX elongate with
acutely rounded apical portion.

Description. Total length of body 13.1 mm. Head
capsule not preserved completely, vertex short, head
with compound eyes about as wide as pronotum.
Length of tegmen about 12.48 mm. Hind wing hyaline,
with veins brownish. Vein RP separated from Sc+RA
at level of CuA first branching; RA with two terminals,
RP single; vein M forked apicad of Sc+R and CuA fork-
ing, with 4 terminals; vein CuA with 7 terminals, differs
in forking pattern on left and right wing; the most ante-
rior branch single on right wing, but bifurcate on left
wing, median branches bifurcate, the most posterior
branch bifurcate at level of 72-cu veinlet on right wing,
and more basad, at level of vein M forking on left wing.
CuP single; anal portion of wing not visible. Hind tibia
about 6.35 mm long, with three distinct lateral spines
and 10 elongate apical spines. Hind basitarsomere
about 1.45 mm long, with two rows of teeth in apical
portion, 6 subapical teeth and 8 apical teeth; midtar-
somere short, about 0.25 mm without teeth, apical tar-
somere not preserved. Apical tarsomere of mid leg (?)
preserved at side of specimen, about 0.6 mm long,
tarsal claws distinct. Pygofer about twice as wide as
long. Ovipositor laterally compressed, elongate; gona-
pophysis IX about 2.1 mm long, with acutely rounded
apex. Gonoplac (?) elongate about as long as gona-
pophysis IX.

Type material. Holotype: female, HLMD-Me-
13193, a nearly complete individual, dorsoventrally
compressed.

Type locality. Grube Messel near Darmstadt (Hes-
sian State, South Germany). Messel Formation.

Stratigraphic distribution. Lower Middle Eocene
(Lower Lutetian, ELMA Geiseltalian, MP11, 47.8 Ma).

Etymology. The specific epithet is given after the
Germanic tribe Ostrogothii inhabiting area during Ear-
ly medieval times.

Remark. This specimen is a mystery and only ten-
tatively placed in Eurybrachidae on the basis of head
capsule, hind leg and wing features. It could be related
to Eurybrachidae, but gonapophysis IX is elongate, and
visible portions of gonoplac (?) probably also elongate,
which is very exceptional among this family. In most
Eurybrachidae gonapophysis IX is strongly reduced or
absent. An exception is genus Aspidonitys Karsch,
1859, with elongate gonapophysis (Soulier-Perkins
2001). In Lophopidae, regarded as relatives of Eury-
brachidae, it is reduced, but in Ricaniidae, also
believed to be close relatives of Eurybrachidae, it is
present, however slightly reduced. Similar conditions
is observed in Hesticus Walker, 1862 and Séilvanana
Metcalf, 1947, placed once in Lophopidae, but excluded
from the family by Soulier-Perkins (1998, 2000, 2001).
Regarding the condition of the gonoplac, Hesticus and
Silvanana are characteristic of multilobed gonoplac,
while it is bilobed in Aspidonitys and Lophopidae, and
unilobed in Ricaniidae and Eurybrachidae. Extant
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Eurybrachidae lay eggs directly on the bark or leaves
(Constant, personal communication), so the elongation
of the gonoplac and gonapophysis IX could reflect not
only phylogenetic relationships but be an adaptative
feature. The visible portion of the hind tibia and tarsus
also is much more similar to the pattern found in Eury-
brachidae. If Amalaberga ostrogothiorum gen. and
sp. nov. represents Eurybrachidae it is the first fossil
record of the family. Global revision of the extant Eury-
brachidae is needed in order to fully understand the
phylogeny and zoogeography of the family. Recently,
Eurybrachidae are known from Afrotropical, Oriental

N
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Figures 10-14. Amalaberga ostrogothiorum gen. and sp. nov. (10) Anterior part of the body; (11) abdomen in ventral view; (12) ovipositor;
(13) right hind tibia; (14) right hind tarsus. Scale bar 1 mm.

an Australian regions and the present fauna is subject
of revisionary studies (Constant 2004, 2005a, b, ¢, 2006,
In press).

Familia indet.

Genus and species indet.
Figs 17, 25

Description. Tegmen about 6.7 mm long, about 2.8
mm wide, elongate, with long clavus. Basal portion of
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Figures 15-16. Amalaberga ostrogothiorum gen. and sp. nov. (15) Outline of right tegmen and visible portion of wing; (16) visible portion of wing.
Scale bar 1 mm.

costal margin distinctly curved, costal margin convex,
apical portion elongately rounded; apical line of vein-
lets present, nodal line present but not distinct. Costal
area about twice as wide as costal cell with transverse
veinlets. Veins Sc+R and M leaving basal cell at same
point. Common stem of Sc+R short. Vein Sc+RA
forked at level of CuA forking, RA with 6 terminals;
vein RP forked at level and apicad of nodal line, with 11
terminals. Vein M forked basad of RP and CuA fork-
ings, with 11 terminals. Vein CuA forked at level of
ScRA forking, with 4 terminals. First veinlet 7-m pres-
ent, short, slightly oblique.

Material examined. Isolated forewing (with cla-
vus missing), HLMD-Me-13412.

Type locality. Grube Messel near Darmstadt (Hes-
sian State, South Germany). Messel Formation.

Stratigraphic distribution. Lower Middle Eo-
cene (Lower Lutetian, ELMA Geiseltalian, MP11, 47.8
Ma).

Remarks. The tamilial and generic assignment of
this specimen is still of doubt. It could be tentatively
placed in Ricaniidae or Nogodinidae, maybe related to
the genus Henriksenopterix Petrulevicius, 2005
described from the Uppermost Palaeocene deposits of

Figure 17. Specimen HLMD-Me-13412; tegmen. Scale bar 1 mm.
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Figures 18-25. (18) Wedelphus dichopteroides gen. and sp. nov. Holotype SMF Mel 1512; (19) Baninus thuringiorum gen. and sp. nov. Holotype
HLMD-Me-13162; general view, part (20) counterpart; (21) Amalaberga ostrogothiorum gen. and sp. nov. Holotype HLMD-Me-13193, general
view; (22) right hind tibia and tarsus; (23) right hind tarsus; (24) ovipositor; (25) specimen HLMD-Me-13412, tegmen.
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Jutland in Denmark (Henriksen 1922). Henrikseno-
pterix paucistriata (Henriksen, 1922) was placed by
Petrulevi¢ius (2005) in Nogodinidae, based on tegmen
shape and venation features, but it calls for re-exami-
nation and redescription, and its familial placement is
not certain. The specimen HLMD-Me-13412 lacks
salient features and due to its fragmentary condition
cannot be placed with certainty in Nogodinidae or
Ricaniidae. Representatives of these two families can
be separated based on hind leg and ovipositor features
(Emeljanov 1999, Wilson 2005) and tegminal shape and
venation characters seem not to be applicable for this
purpose (Stroifiski, personal communication).
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