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Fossil Cantharidae from the Cretaceous Burmese (Kachin) amber
of the Patrick Miller collection, and taxonomic information
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FantiF., Miller R 2022. Fossil Cantharidae from the Cretaceous Burmese (Kachin) amber
of the Patrick Miiller collection, and taxonomic informatiBaltic J. Coleoptesl., 22(2):
331-380.

We describe a new genus of soldier besttalfranziusgen. noy, and 24 new fossil species
from Cretaceous Burmese (Kachin) amiBammomiles parisisp. nov, Burmomiles volpei
sp. nov, Elektokleinia thiloi sp. nov, Elektokleinia zahradnikisp. nov, Hukawngich-
thyurus barsevskisip. nov, Hukawngichthyuws ditaddeosp. nov, Sanaungulus domi-
nikiweissbachisp. nov, Sanaungulus dunlo@@p. nov, Sanaungulus eleaimsp. nov,
Sanaungulus franziskaeweissbaclsge nov, Sanaungulus havap. nov, Sanaungulus
kachinensisp. noy, Sanaungulus kirstenaeweissbackpenov, Sanaungulus leniagp.
nov., Sanaungulus myanmaricep. nov, Sanaungulus myitkyinaensis. nov, Sanaun-
gulus nalaesp. nov, Sanaungulus nilsip. nov, Sanaungulus perkovslgp. noy, Sanaun-
gulus peterinedelisp. nov, Sanaungulus temporiscapssia nov, Sanaungulus ypogaeum
sp. nov, Mtalfranzius burmiticusp. nov, andvitalfranzius cetaceussp. nov

The evolution, characteristics and pecularities of fossil soldier beetles embedded in Burmese
amber are also discusséthe original attribution of soldier beetles in Burmese amber to
the subfamily Cantharinae is confirmed, so the attribution to the subfamily Silinae is defini-
tively rejected. Other taxonomic acts present in this documerRaee=ocantharigisiao,

Y. Li, Ren & Pang, 2021 ElektokleiniaEllenbeger & Fanti, 2019 syn. ng\Elektiokleinia
panna(Hsiao,Y. Li, Ren & Pang, 2021) comb. noklektokleinia oblongoculugY. Yang,

Bai & W. Zhang, 2021) comb. ng\Elektrokleinia bilineatimaculatgY. Yang, Geiser &

H. Liu, 2021) comb. et decl. nov

Furthermore, we document tf&naungulus dominikiweissbaéhthe first Burmese fossil
soldier beetles preserved during matiivg.also note that the red coloration of the pronotum
of Sanaungulusuficollis Y. Yang, H. Liu &W. Zhao inYang et al., 2022 is due to the amber
and is not a real and natural color of the specimen.
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INTRODUCTION using a Nikon Lobophot microscope with Zeiss
and Nikon objectivesThe plates were made

The vast amber collection of Patrick Muller ysing the Ulead Photolmpadewer SE program

which currently includes approximately 15000Subfamilies, tribe, genera and species are listed

pieces of which include 100000 inclusions, isn systematic-alphabetical order

studied hereThe object of this research con-

cerns the family Cantharidae (soldier beetles
and we describe 24 new species and a new gen sY STEMATIC PALEOENT OMOLOGY

while three other specimens (probably of they,qer Coleoptera Linnaeus, 1758

genusSanaungulyspresent in the Mulles col- g porder Polyphaga Emey, 1886
lection (BUB3881, BUB3916, and BUB4232) |nfraorder Elateriformia Cr owson, 1960

are not described due to the lack offisi€nt  gyperfamily Elateroidea Leach, 1815
visibility. These pieces come from Burmese ambeg:amily Cantharidae Imhoff, 1856
Subfamily Cantharinae Imhoff, 1856

ribe Cantharini Imhof f, 1856
enusBurmomilesFanti, Damgaard & Ellen-
erger, 2018

Today the family Cantharidae ImhpfL856 is
abundantly widespread all over the world excep
Antarctica, with over 5100 species (Delkeskam%
1977; Zhang et aR018).The family appears to
have evolved from the Jurassic-Cretaceous boun- . .

dary (Zhang et al. 2018), with inclusions embedBUrmomiles parisiisp. nov
ded in Burmese amber (Fanti 2017; Ross 2019619 1)

2019b, 2020, 2021a, 2021b), Spanish ambeyjy o ne Female, adult specimen in a Burmese

110 mya (Peris & Fanti 2018), aAddzhakend éKachin) amber piece: Catalog number SNHM-
amber: ca. 98 mya (Kazantsev & Perkovsky 2019%404 in the gatliches Naturhistorisches Museum

plus an adpression/compression fossil of thg, 5 nschweig (ex Miillés collection number:
Lower Cretaceous—Late/Upp&ptian: 122.5— BUBA4457).

112.0 mya, from the Koonwarra Fossil Bed,

Australia (Jell & Duncan 1986; Fanti 201The Type locality. Myanmar: Kachin state, Myit-
extraordinary abundance of soldier beetles ikyina District, Hukawng/alley.

Burmese amber is confirmed by the species de-

scribed here. Featuring various peculiaritiesType horizon.Lowermost Cenomanian (98.79

rarely present in the panorama of this familylL 0.62 Ma), mid-Cretaceous.

these Burmese specimens are very important f@ji e rential diagnosis The genuSurmomiles
phylogenitic and evolutionary reconstructions;s characterized by short elytra that do not reach

the last abdominal segments, tarsal formula 5-
MATERIALS AND METHODS 5-5, elytra with shallow but dense punctuation

arranged in striae, a pronotum egkd and
Burmese amber comes from Kachin in theounded at sides, the head rounded, and the
HukawngValley in Northern Myanmaind is  unequal maxillary palpomeres with the last seg-
currently dated to the Cretaceous: 98.79 + 0.6 ent securiform (Fanti et al. 2018), all features
mya (Shi et al. 2012T.he amber pieces, which present in the new species described Hére.
came from Patrick Miillés collection, were new taxon difers from otheBurmomiledy its
donated to the “Bayerischéggtssammlung fir much more transverse pronotum. Furthermore,
Palaontologie und Geologie in Miinchen, Gerthe otheBurmomileshave pectinate antennae.
many or to the “$aatliches Naturhistorisches Burmomiles laticollisrang, Geiser & Liu, 2021
Museum Braunschweig” in Braunschweig, Gerhas a similar pronotum, but it has shorter elytra
many They were cut using a Dremel 3000 andless punctated) and pectinate antennaagyY
polished with Sidol. Photographs were takert al. 2021).
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Fossil Cantharidae im the Cetaceous Burmese (Kachin) amber of the Patrick Miiller collection..

Description. Adult, alate, robust. Female, for tation. Eyes prominent, subelliptical, inserted

the shape of last sternite and short antenndeterally to the head. Mandibles falciform. Maxil-

Entirely dark brown. Body length: 3.0 mm. lary palps 4-segmented, with the last palpomere
securiform. Labial palps 3-segmented with the

Head rounded behind the eyes, partlally Coverqgst pa|pomere securiform\ntennae 1-Seg-

by the pronotum, surface with shallow puncmented, filiform, inserted in the upper part of

0.5 mm B

Fig. 1.Burmomiles parisisp. novin Burmese ambeA: Holotype, dorsal view; B: Holotype,
ventral view
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the head and not particularly close to the eye®emarks. Piece of clegrgolden amber that
short, slightly surpassing the humeral zone afeasuresix10x4.5 mmThe inclusion is com-
the elytra; scape club-shaped, very robust; anteplete, but the pronotum and ventral side are not
nomere |l short, very wide and globular; antenclearly visible.

nomere Ill narrower than previous one and

globular; antennomeres IV-X subequal, robusBurmomiles volpesp. nov

swollen, longer than antennomeres lI-1l togethergFig. 2)

antennomere Xl elongate, pointed apically; all . )
antennomeres with setae. Pronotum very transtolotype. Male, adult specimen in a Burmese
verse, wider than head, anterior giarstraight (Kachin) amber piece: Catalog number SNSB-
and slightly bordered, posterior rgar almost  BSPG 2021 XII 74 in the Bayerischéaits-
straight, sides slightly curved and slightly bor S@mmlung fur Paléontologie und Geologie (ex
dered, surface completely flat with pubescenchUller’s collection number: BUB4027).

(jL,‘S’t perceptible). Scutellumtriangu-lalnaped Type locality. Myanmar: Kachin state, Myit-
with rounded apex. Elytra wider than pronotumkyina District, Hukawngyalley.

robust and wide, rounded at apex, not covering

the last abdominal segment, wider at humerilype horizon.Lowermost Cenomanian (98.79
surface presenting a coarse and wide punctatiéh62 Ma), mid-Cretaceous.

gathered in evident striae visible for the entire

elytral length. Metathoracic wings covered b>}:)ifferentia| diagnosis.Head rounded behind
elytra, and not visible. t8rnum subquadrate the eyes, short elytra that do not reach the last

with almost straight posterior ngan. Sernites abdominal segments and which are equipped

transverse and wide, last twogites as a caudal with punctuation gathereq in striae, pllus a
large appendage, last sternite rounded presePltonOtum rounded at the sides, make this new

ting two slender and divegent lobes (oviduct). species belong to the gerissrmomilegCan-

Legs very robust and with short and fitted pubet_harldae).Burmomlles volpesp. novis very

] ] similar to Burmomiles willerslevorunfranti,
scence; coxae short, robust; trochanters eIongatB% mgaard & Ellenbeer 2018, but it difers

\évllgr] trr?::(tjiE&ZPES;JEE?rzaesllé%htgcguévﬁgafitcuarlbased on the slightly longer elytra, and by its
' ' gate, cy pronotum less protruded at the sides and less

an(|1 slightly flat %plcallyfpro- and rr:es;tlbllae rotruded in the middle of the anterior rgiar
aslong as pro- andmesofemora, metatiblac longit y; o al2018). InsteadBurmomiles blixenae
than metafemora, with a robust spur at ape

If | i b anti & Damgaard, 2019 has a pronotum that
Tarsal formula 5-5-5; first tarsomere about 1.3¢ e hordered and shorter elytra with a dif-

times longer than second; second tarsomere el%’rent sculpture (Fanti & Damgaard 2019).
gated; third tarsomere triangulaery slightly

enlaged at corners; fourth tarsomere flat, wideDescription. Adult, alate, rather robust. Male,
very slightly lobated at corners; fifth tarsomerefor the shape of last sternite. Entirely dark brown
very elongated, thin, slightly curved, slightly Body length: 3.5 mm.

enlaged apically; claws simple, very long, ap-
parently without tooth at the base (with the bas
slightly wider).

Elead rounded behind the eyes, partially covered
by the pronotum, surface with sparce puncta-
tion. Eyes very prominent, rounded, inserted
Etymology. Named in honor of Francesco Parisiaterally to the head. Mandibles falciform.
(University of Florence, Italy), friend of the first Maxillary palps 4-segmented, with the last pal-
author (Fanti). pomere securiform. Labial palps 3-segmented
with the last palpomere securifordntennae
Syninclusions Air bubbles, detritus, Hymenop- 11-segmented, pectinate, inserted in the frons,
tera (0.7 mm). relatively long, surpassing the half of the elytra;
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Fossil Cantharidae im the Cetaceous Burmese (Kachin) amber of the Patrick Miiller collection..

scape club-shaped, not particularly robustach antennomere with a long process inserted
slightly enlaged apically; antennomere Il very near the base; antennomere X leaner than pre-
short, globular; antennomere Ill short, slightlyvious ones but subequal in length, with a long
longer than second, triangusinaped; antenno- process near the base; antennomere Xl elongate,
meres IV-IX subequal, robust, swollen, over twesturdier squadrate apically; all antennomeres
times longer than antennomeres ll-I1l togethemwith setae. Pronotum transverse, wider than,head

0.5mm pg

Fig. 2.Burmomiles volpesp. nov in Burmese ambeA: Holotype, dorsal view; B: Holotype,
ventral view
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anterior magin rounded and slightly bordered, Holotype. Probable male, adult specimen in a
posterior magin almost straight and bordered,Burmese (Kachin) amber piece: Catalog number
sides rather curved, surface almost flat wittENSB-BSPG 2021 XII 20 in the Bayerische
pubescence. Scutellum triangutdraped, elon- Saatssammlung fiir Palaontologie und Geologie
gated, with a subtruncate apex. Elytra wider thagex Miller's collection number: BUB4392).
pronotum, robust, rounded at apex, not covering

the last abdominal segment (and very slightly YPe locality. Myanmar: Kachin state, Myit-
the penultimate), slightly wider at humeri, surfac&yina District, Hukawng/alley.

presenting a coarse and very wide punctatio . .
gathered in evident striae visible for the entir Jﬁype horizon.Lowermost Cenomanian (98.29

elytral length. Metathoracic wings slightly infus-%'62 Ma), mid-Cretaceous.

cate, longer than elytrate3num elongate and pjtferential diagnosis Head restricted behind
robust. gernites transverse, lastgge as acaudal e eyes, short elytra that do not reach the last
appendage which is relative short and roundegh,yominal segments and equipped with punctu-
apically last sternite narrower than lastiée.  4tjon gathered in striae, plus a pronotum that is
Legs long and slender with short and fitted pub§jye rounded at the sides, make this new species
scence; coxae short, robust; trochanters elongatﬁgl ong to the gen&ektokleinia(Cantharidae)
with rounded apex; femora curved, St“rdierthaﬁlektmkleinia pictaEllenbeger & Fanti, 2019
tibiae; tibiae thin, elongated, cylindrical, Iongeris the Elektrokleinia most similar toElektio-

]Ehan ffrgogaé_\'}’,'tht? long spurlat ap?’a;jrsatl) kleinia thiloisp. noy, but difers by its pronotum
ormuia 5=5-o, firsttarsomere elongated, aboU, . s |ess rounded anteriorly and with a less

1.4 times longer than second, second tarsomea%ep concavity in the first basal third of the sides

elongatejd (.pro- and mesot.arsomere trlangma(Ellenbeger & Fanti 2019)Elektokleinia panna
shaped); third tarsomere triangykstiorter than Hsiao.Y. Li, Ren & Pang, 2021) has the prono-

previous one; fourth tarsomere Iobatgd at corner tim narrowest anteriotly
fifth tarsomere very elongated, thin, curved, '
slightly enlaged apically; claws simple, very pescription. Adult, alate, rather robust. Pro-
long, apparently without tooth at the base (witthaple male, for the last sternite deeply incised.
the base not eniged). Entirely brown-testaceous. Body length: Bifh.

Etymology. Named in honor of FelicBolpe  eaq transverse, triangular behind the eyes,
(Montella,AveIImo, Italy), dear friend of the slightly convex dorsallypartially covered by
first author the pronotum, surface smooth. Eyes very promi-
nent, subelliptical, inserted laterally to the head,
inter-ocular dorsal distance about 2.5 times
Remarks.Piece of rounded, cleayolden amber greater than eye diametbtandibles elongated,
that measures 12x12x3 mifo the inclusion falciform. Maxillary palps 4-segmented, with
lacks almost completely the legs of the righthe first palpomere thin and elongated, second
side. palpomere robust, third palpomere almost trian-
gular, last palpomere securiform. Labial palps
3-segmented with the last palpomere securiform.

Syninclusions.Air bubbles, detritus.

Genus Elektrokleinia Ellenberger & Fanti,

2019 Antennae 1-segmented, filiform, inserted in the
= PalaeocantharisHsiao, Y. Li, Ren &  UPPer part of the head and not particularly close
Pang, 2021 (syn. nay to the eyes, short, not reaching the half of elytra;
scape club-shaped; antennomeres II-IIl sub-
o equal, shorter than first; antennomere IV as long
Elektrokleinia thiloi sp. nov as antennomeres |l-lll together; antennomeres
(Fig. 3) V-X subequal, shorter than antennomerg IV
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antennomere Xl elongate, with rounded apexXym triangularshaped with rounded apex. Elytra
all antennomeres with very short setae. Pronavider than pronotum, parallel-sided, rounded
tum transverse, wider than head, anteriogmar at apex, not covering the last two abdominal
rounded and bordered, sides irregular and slightsegments, surface slightly pubescent presenting
bordered and with a concavity in the first basatoarse punctation gathered in striae. Metatho-
third, surface flat without pubescence. Scutelracic wings transparent, slightly longer than

1.0 mm A %"

A
Fig. 3.Elektrokleinia thiloisp. novin Burmese ambeA: Holotype, dorsal view; B: Holotype,
ventral view
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elytra, not surpassing the last abdominal segmetibe eyesElektokleinia zahradniksp. nov is
Sternum subquadrate with a rounded posteriatistinguishable from othétlektrokleiniaby its
maigin. Sernites transverse, last twodies as last maxillary palpomere very elongated and not
a caudal appendage, lastigx narrower than particularly securiform (strongly securiformin
penultimate tegite, last sternite with the poste-the already known species). It alsofeli§ by

rior magin with a deep incision in the middle. the antennomeral lengths and pronotal shape,
Legs robust and with pubescence; coxae shodnd the sculpture of the elytra is less prominent
robust; trochanters elongated with rounded apesnd much smoother

femora almost straight; tibiae thin, elongate,

cylindrical and enlajed at the apex, with arobustDescription. Adult, alate, rather robust. Pro-
spur at apex, protibiae as long as profemorg),able female, for the short antennae. Head and
mesotibiae slightly longer than mesofemoraPronotum testaceous-brown, elytra dark brown,
metatibiae longer than metafemofarsal antennae and legs brown. Body length: 5.2 mm.

formula 5-5-5; first tarsomere about 2.1 timeﬁﬂead slightly transverse, rounded and narrower
longer than second tarsomere; third tarsomer, gnty '

@estricted) behind the eyes, slightly convex dor

very slightly shorter than second tarsomere an :
with a lobe at sides; fourth tarsomere bilobed ally partially covered by thg pronotl_Jm, surface
with the lobes very elongated; fifth tarsomereSmOOth and pubescent equipped with short and

. : : not erected setae. Eyes little prominent, subel-
elongate, thin, slightly enlged apically; claws ..~ ~. '
simple without tooth at the base. liptical, inserted laterally to the head. Mandibles

elongated, falciform. Maxillary palps 4-segmen-
Etymology. Named in honor oThilo Miiller,  ted, last palpomere very elongated and not parti-

son of the second author (Patrick). cularly securiform with the external side convex.
Labial palps 3-segmented, with the last palpo-
Syninclusions. Air bubbles, detritus. mere securiform, very curved and with pointed

) apexAntennae 1-segmented, filiform, inserted
Remarks. Piece of cleargolden amber that j, frong and far to the eyes, short, reaching the
measures 204kS mm.The inclusion is COM-  p,meral zone of elytra; scape elongated, slightly
plete, except for the left mesothoracic leg preg)n_shaped: antennomere Il about 1.3-1.4 times
served until part of the tibia. shorter than first; antennomeres I1l-X subequal,
robust, enlaged and slightly longer than second
Elektrokleinia zahradnikisp. nov antennomere; antennomere Xl thinner than
(Fig. 4) previous ones, with squared-irregular apex; all

antennomeres with very short setae. Pronotum

Holotype. Probable female, adult specimen invery slightly transverse, wider than head, anterior
aBurmese (Kachin) amber piece: Catalog numbefagin rounded and very slightly bordered, pos-
SNSB-BSPG 2021 XIl 18 in the Bayerischeterior magin straight and strongly bordered,
Staatssammlung fur Paléontologie und Geologisides irregular and slightly bordered and eyalelr
(ex Muller's collection number: BUB4327).  in the first basal third, surface flat without pube-
scence and with shallow punctaction. Scutellum
triangularshaped, elongated, with rounded apex
Elytra wider than pronotum, parallel-sided with
humeral zone enlged, rounded at apex, not
covering the last abdominal segment, surface
very slightly pubescent presenting small coarse
Differential diagnosis Head restricted behind punctation gathered in striae little noticeable.
the eyes makes this new species belong to tihdetathoracic wings covered by elytrae@um
genusElektiokleiniaand not to the similar genus subguadrate. t€rnites transverse. Legs rather
Burmomileswhich has a head rounded behindobust, short; coxae short, robust; trochanters

Type locality. Myanmar: Kachin state, Myit-
kyina District, Hukawndalley.

Type horizon.Lowermost Cenomanian (98.79
0.62 Ma), mid-Cretaceous.
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elongated with rounded apex; femora almostecond tarsomere slightly shorter than first; third
straight and flat; tibiae thin, elongate, cylindricatarsomere trianguleshaped, fourth tarsomere

and slightly enlayed at the apex, protibiae shorterstrongly bilobed with the lobes very elongated:;
than profemora, mesotibiae nearly as long &th tarsomere elongate, thin, curved; claws

mesofemora, metatibiae longer than metafemorgimple apparently without tooth at the base.
Tarsal formula 5-5-5; first tarsomere elongated;

Fig. 4.Elektokleinia zahradniksp. novin Burmese ambeh: Holotype, dorso-lateral view; B:
Holotype, dorsal view
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Etymology. Named in honor of Petr Zahradnik Head rounded, convex, slightly restricted behind
(Czech Republic), a well-known specialist ofthe eyes, surface with shallow punctation and
the family Ptinidae. short setae. Eyes g and prominent, subel-
liptical, inserted laterally to the head. Rostrum
Syninclusions.Air bubbles, detritus, little ant elongated. Mandibles falciform. Maxillary palps
beetle. 4-segmented, last palpomere securiform with

. rounded apex. Labial palps 3-segmented, last
Remarks.Piece of cleaigolden amber that mea- ; ;

. o alpomere stout and slightly securifosmten-
sures 17x10x8 mnThe inclusion is complete. pa'p gy

Th I is little visibl d tth nae 1-segmented, relatively short, pectinate,
e ventral partis little visible and part of t esurpassing the half of elytra and reaching the

abdomen is covered by emulsion like whitey, it of andomen, insertion of the antennae close

cotton. to the eyes and in their lower part; scape robust,
elongated, club-shaped; antennomere Il very

Genus Hukawngichthyurus Fanti & Ellen-  short, moniliform-globularasymmetrical; an-

berger, 2018 tennomere Il short, sturdier and longer than
second, slightly irreguladistorted; antenno-

Hukawngichthyurus barsevskisp. nov meres IV-X pectinate, equipped with a lobe

(Fig. 5) which is very long (longer than antennomeres),

Hol Male. adul . inaB rounded at apex and inserted in the basal part
olotype. Male, adult specimen in a UrMese¢ antennomeres; antennomere Xl filiform,

(Kachin) amber piece: Catalog number SNSBz, ngeq at apex:; all antennomeres punctate with
BSPG 2021 XII 19 in the Bayerischéasdts- ot grected and very short setae. Pronotum
sammlung fur Palaontologie und Geologie (€Xyansverse, slightly wider than head, anterior
Muller’s collection number: BUB4328). magin undulate, posterior rmgin undulate and
bordered, sides irregular (almost straight); sur
face irregular with draft and depressions (parti-
cularly near the anterior ngin) and equipped
Type horizon.Lowermost Cenomanian (98.29 With short setae. Scutellum triangul&tytra
0.62 Ma), mid-Cretaceous. wider than pronotum, parallel-sided, rounded
and slightly dehiscent at apex, rather short and
Differential diagnosis.The new species is revealing the last three abdominal segments, sur
distinguishable from othétukawngichthyurus face smooth without punctation, equipped with
by its pectinate antenna&fe attribute this new few little and thin striae. Metathoracic wings
species to this genus on the basis of the vetsansparent, folded, very slightly surpassing the
short and irregular antennomeres II-Il1, for theelytra. Metasternum sub-quadrate; sternites
pronotum with depressions and for the last abddransverse. Last urite with an apical lobe in each
minal segments in a kind of “fish tail’he an-  side, which is extremely long, thin, with rounded
tennae are often a variable charaéterexample ~ apex. Legs slendemther long, with pubescence
in the fossil genuSanaungulughere are species coxae elongated and robust; trochanters globu-
with pectinate or filiform antennae. Unlike whatlar-shaped, irregulawith apex rounded; femora
Yang et al. (2021) say abds&inaungulusuic- robust and not curved, almost flat, sturdier and
heni (Hsiao & Huang, 2018), this is not a dis-longer than tibiae; tibiae cylindrical, thin, without

tinguishing charactebeing extremely variable SPUrs at apestarsal formula 5-5-5; first tarso-
even in living genera. mere elongated, about 1.2 times longer than

second; second tarsomere thin at base and slightly
Description. Adult, alate, slendeMale, forthe enlaged apically; third tarsomere triangular and
shape of the last abdominal segment. Entirelghorter than second; fourth tarsomere bilobed
dark brown. Body length: 3.4 mm. with the lobes very long and not particularly

Type locality. Myanmar: Kachin state, Myit-
kyina District, Hukawndalley.
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wide; fifth tarsomere very long; claws simpleSyninclusions.Remains of another soldier
without denticles or lobes. beetle, air bubbles, detritus.

Etymology. Named in honor oArvids Bar  Remarks.Piece of cleagolden amber that mea-
sevskis (Daugavpils University atvia), dear sures 1x9x3 mmThe inclusion is complete except
friend of the first author for the left anterior leg preserved until the tibia.

0.5 mm B

Fig. 5.Hukawngichthyuss barsevskigp. novin Burmese ambet—B: Holotype, dorso-lateral
views.
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Hukawngichthyurus diaddeoisp. nov erische &atssammlung fur Paldontologie und
(Fig. 6) Geologie (ex Mllets collection number: BUB
4326).

Holotype. Probable female, adult specimen
in a Burmese (Kachin) amber piece: Catalogype locality. Myanmar: Kachin state, Myit-
number SNSB-BSPG 2021 XIlI 17 in the Bay-kyina District, Hukawng/alley.

- R TR

Fig. 6. Hukawngichthyus ditaddeoisp. nov in Burmese ambeA: Holotype, ventro-lateral
view; B: Holotype, dorso-lateral view
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Type horizon.Lowermost Cenomanian (98.79 in a kind of fish tail, one of which is curved and
0.62 Ma), mid-Cretaceous. very long with the base slightly endgad and
the center thinner and newly ergad at apex,
Differential diagnosis.The relatively small \yhile the other one is very short and sturdier
body size, the pronotum irregular with a CcoNVeX egs robust, long, with pubescence; coxae elon-
draft, and the last urites in a kind of “fish tail” gated and robust; trochanters slightly elongated,
make this new species belong to the genugopylarshaped with apex rounded; femora
Hukawngichthyurs. The new species is distin- ropyst and slightly curved, sturdier and longer
guishable from othddukawngichthyuruby its  than tibiae; tibiae cylindrical, thin, without spurs
longer pronotum and elytra. at apexTarsal formula 5-5-5; first tarsomere

Description. Adult, alate, robust. Probable elongated, about 1.2t!mes longer than second;
second tarsomere thin at base and geldr

female, for the wide abdomen. Entirely browna ically; third tarsomere triangular and shorter
with darker elytra. Body length: 4.9 mm. picatly; 9

than second; fourth tarsomere bilobed with the
Head elongated, convex in the anterior part arl@bes very long and wide; fifth tarsomere elon-
almost flat posteriorlyslightly restricted behind gated with wider sides; claws simple without
the eyes, surface finely punctated. Eyegdar denticles or lobes.

and prominent, subelliptical, inserted Iatera"yEtymoIogy Named in honor o¥incenzo Di

dibles falciform. Maxillary palps 4—segmented,ﬁalﬁ?:cio (Adgliana, Italy), dear friend of the first

last palpomere securiform with rounded apex.
Labial palps 3-segmented, last palpomere stogyninclusions Air bubbles (few), detritus (many
and slightly securifornAntennae 1-segmented  botanical remains).
short, filiform with the central antennomeres
enlaged, reaching almost the half of e|ytra1Remarks. Piece of clear amber that measures
insertion of the antennae close to the eyes ad@x12x3 mmThe inclusion is complete except
in their lower part; scape robust, elongatedOr the missing right metathoracic leg. Further
club-shaped; antennomere Il very short, monilimore, the right antenna is preserved until the
form-triangular; antennomere 11l moniliform- €ighth antennomere.
globular slightly irregular; antennomeres 1V—
V elongated, robust; antennomeresx filiform,  Genus SanaungulusFanti, Damgaard &
less sturdier than previous ones; antennomemlenberger, 2018
Xl filiform, rounded at apex; all antennomeres o _
with not erected and very short setae. Pronotuf@naungulus dominikiweissbactsip. nov
elongated, slightly narrower than head, anteridig- 7)
magin slightly undulateq, posterior en Holotype and Paratype Male and female, adult
strongly undulated and slightly bordered, sides = " . . )
. ; : Specimens in a single Burmese (Kachin) amber
straight, surface irregular with a central convex: ~
: . piece: Catalog number SNSB-BSPG 2021 XII
draft. Scutellum triangulaElytra wider than . . N N
. 75 in the Bayerischet&tssammlung fur Pala-
pronotum, parallel-sided, rounded at apex, rather : . - .
. . gntologie und Geologie (ex Mullercollection
elongated and revealing the last two abdommsﬂ )
: . . rgjumber. BUB4059).
segments, surface without punctation, equippe
with few little and thin striae. Metathoracic wingsType locality. Myanmar: Kachin state, Myit-
transparent, folded, very long, surpassing thRyina District, Hukawngyalley.
elytra and the last tgites. Metasternum Ige, . .
stout, sub-quadrate; sternites wide, transvers&ype horizon.Lowermost Cenomanian (98.29
Last urite with two asymmetrical apical lobes0.62 Ma), mid-Cretaceous.
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Fig. 7.Sanaungulus dominikiweissbadp. novin Burmese ambeHolotype and Paratype (al:
dorsal view; b2: ventral view).

Differential diagnosis.The specimen o8a- strongly restricted in the middle and globular
naungulus dominikiweissbacsp. novfeatures at apex; antennomeres II-lll short, subequal in
a male and female, the first Burmese fossil solength, globulaelongated, antennomere Il at
dier beetles documented preserved during matingpex with a long and robust antennal process;
The species is characterized by long (usuallgntennomeres IV-VII very long, rather robust,
only one abdominal segment remains uncovesach with an antennal process at apex which is
red) and smooth elytra. very long and emaginated at apex; antenno-
meresV/IlI-IX shorter than previous ones, each
with the same antennal process at apex; anten-

MALE (Holotype —A1): adult, winged, slender NOmMere X as long as the previous ones, without
Male, defined on the basis of the slender abddf€ antennal process; antennomere XI robust,

men and visible aedeagus. Body length 2.7 mn¥vith rounded apex; all the antennomeres slightly
Entirely reddish-brown. pubescent. Pronotum elongated, almost spheri-

cal, slightly wider than head, anterior miar
Head slightly transverse, constricted (triangularrounded, posterior mgin almost straight, sides
shaped) behind the eyes, surface with shallosurved with a small and rounded tooth near the
punctation. Eyes prominent, verydar roundish  middle, corners obtuse, pronotum disc irregular
inserted in the upper and lateral part of the hea&cutellum triangulashaped. Elytra elongated
Mandibles elongated, falciform. Maxillary palpsthat do not cover the last abdominal segment,
4-segmented with the last palpomere stronglwider than pronotum, parallel-sided, rounded
elongated and securiform. Labial palps 3-segapexes, surface completely smooth with pube-
mented, with the last palpomere securifohm.  scence. Metathoracic wings transparent, very
tennae 1-segmented, pectinate, relatively longslightly longer than elytra. Last ggte elongated
reaching the half of elytra, antennal insertiorAedeagus trilobated with the lobes irregular
very far from the eyes; scape strongly elongatetbng and not plate-like. Legs thin, not particu-

Description. Male and female in mating.
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larly long, slightly pubescent; coxae massiveyI and the mesothoracic legs detached from the

trochanters elongated, robust, rounded apetibia or femur but with all these parts still present

femora almost straight, cylindrical, very sturdierand preserved in the amber piece near the.body

than tibiae; tibiae, thin, sub-cylindrical, long, While, the female (B2) is complete with only

with a thin and long spur near the apex, prothe elytra detached and move upwards. Itis not

and mesotibiae longer than pro- and mesofgmonaossible to take a proper picture of the other

metatibiae very longer than metafemdiarsal side of specimens as there is a resin layer co-

formula 5-5-5; first tarsomere long, about 1.5vering most of this part.

times longer than second; third tarsomere short,

about 1.5 times 'shorter than second; f_ourt@anaungulus dunlopip. nov

strongly bilobed with lobes very long and pomtect,:ig_ 8)

apically; fifth tarsomere extremely elongated,

thin, slightly flat, curved; claws simple, long, Holotype.Female, adult specimen in a Burmese

pointed, without denticle at the base. (Kachin) amber piece: Catalog number SNSB-
) BSPG 2021 XlI 68 in the Bayerisch¢a8ts-

FEMALE (Paratype — B2): adult, winged, slen-samm|ung fiir Paldontologie und Geologie (ex

der Body length 2.9 mm. Entirely reddish-brawn piiiler’s collection number: BUB3886).

Morphologically very similar to the Holotype.

. ) Type locality. Myanmar: Kachin state, Myit-
Head transverse, constricted behind the eyegyina District, Hukawngyalley.

Eyes prominent and Ige. Mandibles falciform.
Last maxillary palpomere securiforsmtennae  Type horizon.Lowermost Cenomanian (98.29
11-segmented, filiform, rather long, reaching thé.62 Ma), mid-Cretaceous.

half of abdomen, antennal insertion very far from

the eyes; scape strongly elongated, restricted Riffergntial diagnosis.The new species is c-ha—
the middle and globular at apex; antennomerd@cterized by an elongated pronotum with a
II-I1l short, subequal in length, globutaton-  Strongly rounded anterior ngin, and it is

gated:; antennomeres IV-V long, rather robus€dUiPPed with robust antennomerBise genus
antennomere¥I-X slightly shorter and less Sanaungulus; characterized by very shortelytra
sturdier than previous ones; antennomere »gften with deep punctuation arranged in striae,
filiform, elongated, with rounded apex; all thend Py @ head restricted behind eyes.

antennomeres slightly pubescent and Witho%escription. Adult, winged, slendefFemale,
antennal process. Pronotum almost spheric&jefined on the shape of the last abdominal seg-
Elytra elongated that do not cover the last abdQyuents, and on the basis of short antennae. Body

minal segment and partially the penultimatejenqih apout 3.2 mm (the body is curled). Enti-
completely smooth. Metathoracic wings trans;-re|y brown.

parent, very slightly longer than elytraeum
elongated with rounded apexefhites trans- Head short, constricted (triangutraped) behind
verse and pubescent, last sternite wide. the eyes, smooth, without punctuation, fitted
. , . with few long setae. Eyes very prominentyé&r
Etymology. Named in honor of Dominieil’- o, ndish, inserted in the lateral part of the head,
bach, dear friend of the second author (Patrick), a1 ocular dorsal distance about 1.3 times
greater than eye diametbftandibles elongated,
falciform. Maxillary palps 4-segmented, with
Remarks.Piece of cleagolden amber that mea- the last palpomere securiforAntennae 1-seg-
sures 18x13x3 mnThe inclusion is complete, mented, filiform, robust, short, slightly surpassing
but the male (A1) has the left antenna detachdétie middle of the elytra; scape very elongated
approximately from the end of the antennomerand club-shaped; antennomere Il short; antenno

Syninclusions Air bubbles, detritus.

345



Fanti F, Muller P

meres llI-VIII subequal in length, very robust,tennomere Xl eleongated, strongly squared apic-
without antennal process, eigad at the external ally; antennomeres pubescent. Pronotum very
corner which is rounded; antennomere IX apelongated, very slightly narrower than head, an-
proximately as long as previous ones, slightlyerior magin strongly rounded and bordered,
narrower; antennomere X narrower than previousosterior magin rather straight and slightly bor
one, slightly enlaged at the external corner; an-dered, corners rather acute, sides straight and

Fig. 8.Sanaungulus dunlopip. novin Burmese ambeh: Holotype, dorsal view; B: Holotype,
ventro-lateral view
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slightly bordered, pronotum disc not flat andType horizon.Lowermost Cenomanian (98.79
very slightly wrinkled with shallow punctuation. 0.62 Ma), mid-Cretaceous.

Scutellum triangulashaped with pointed apex. o ) o )
Elytra very short which reveals many abdominaP'fffare”.t'al diagnosisThe new species is egsﬂy
segments, wider than pronotum at humerﬂlstlngmshable by the pronotal sha}pe, with the
strongly dehiscent posteriofkpunded apexes, s!des concave at th.e cenFer anq with an expan-
surface strongly ruguose equipped with Sever§||on/tooth near the first apical thifthese featu-

short setae. Metathoracic wings transparent, ve§S are not presentin other species of the genus
short, very slightly surpassing the elytrgers  ~anaungulus.

num elongated with posterior ngam rounded,  pegcription. Adult, winged, slendeMale, de-

sternites strongly transverse, robust, equippegheq on the shape of the lastgite that is very
with short setae; last gite short, wide, emgF  g|ongated, and on the basis of the rounded last
nate at apex; last sternite transverse, robust, sShQffaite. Body length about 2.9-3.1 mm (head
as long as last tgite, with the posterior mgin ;5 folded). Entirely brown.

straight. Legs thin, pro- and mesolegs short, me-

talegs elongated and slendaubescent; coxae Head elongated, strongly constricted (triangu-
massive; trochanters elongated and roundddr-shaped) behind the eyes, fitted with rugosity
apically; femora nearly straight, slightly sturdierand punctuation. Eyes prominentgirroundish
than tibiae (expecially the metafemora); tibiaénserted in the upper and dorsolateral part of the
cylindrical, thin, without spurs near the apexhead. Mandibles elongated, robust, falciform.
shorter than femordarsal formula 5-5-5; first Antennae 1-segmented, filiform, slenderery
tarsomere elongated and thin; second tarsomesbort and slightly surpassing the humeral zone
slightly shorter than first; third tarsomere slightlyof the elytra; scape club-shaped; antennomere
elongated and triangutahaped; fourth strongly 1l very short, globular; antennomeres I1|-hin,
bilobed with the lobes very long; fifth tarsomerevery long, over 2 times longer than second,
elongated, flat and enlged apically; claws antennomere¥l-X subequal in length, about
simple, without denticle at the base. 2.0 times shorter than previous ones; antenno-
mere Xl filiform, slightly longer than previous
Etymology. Named in honor of JasénDunlop  ones, rounded at apex; all the antennomeres with
(Museum fur Naturkunde, Berlin), a well-known short pubescence. Pronotum subquadrate, slightly
SpeCiaIiSt of fossil arachnids and their relative&.ransverse, anterior n*mn Straight and not ber
dered, posterior mgin rather straight, corners
obtuse, sides concave at the center and slightly

Remarks. Piece of cleargolden amber that €xpanded posteriorly and with an expansion/

measures 10x9x3.5 mm. In the inclusion théooth near the first apical third, pronotum disc
nght antenna and a |eg are not visible. smooth. Scutellum triangul&haped. Elytra short

which reveals various abdominal segments, wider
than pronotum, at humery erded and slightly

X dehiscent posteriorlyounded apexes, surface
(Fig. 9) smooth without rugosity and only sligthly pube-

Holotype. Male, adult specimen in a BurmeseSCent. Metathoracic wings transparent, long, sur

(Kachin) amber piece: Catalog number SNHMpassing the elytra and reaching the last abdomi-

6005 in the Batliches Naturhistorisches Museun"@! Seégments.t&mum elongated with posterior
Braunschweig (ex Miilles collection number: Magin irregular with an expansion at the center
BUB4325). that is very small and forked apicalsternites

wide and transverse equipped with short setae;
Type locality. Myanmar: Kachin state, Myit- penultimate tegite with a long and thin lobe at
kyina District, Hukawng/alley. sides that is curved; last ¢fte very elongated,

Syninclusions.Air bubbles, detritus.

Sanaungulus electrunsp. nov
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initially wide and flat, deeply folded apically robust than tibiae, cylindrical; tibiae cylindrical,
with the apical mayin forked and globular at thin, without spurs near the apex, metatibiae
sides; last sternite smaller than lasgjiterand very longer than metafemorgarsal formula 5-
rounded. Legs thin, relatively short, pubescen-5; first tarsomere long, second tarsomere simi-
coxae massive, lge; trochanters short, globular lar in size to previous one; third tarsomere short
with rounded apex; femora nearly straight, morand triangulasshaped; fourth strongly bilobed

o »

Fig. 9.Sanaungulus eleatmsp. novin Burmese ambeh: Holotype, dorsal view; B: Holotype,
ventral view
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and very long; fifth tarsomere elongated, thinType locality. Myanmar: Kachin state, Myit-
slightly flat and curved; claws simple, appar Kyina District, Hukawng/alley.

ently without denticle at the base. ) .
Type horizon.Lowermost Cenomanian (98.79

Etymology. Derived from the Latin nourélec-  0.62 Ma), mid-Cretaceous.
trunt’ = yellow ambeysuccinite. Specific epithet

is to be treated as noun in apposition. Differential diagnosis.Sanaungulus franzis-

kaeweissbacha&p. novis very similar t&san-
Syninclusions Air bubbles, detritus. aungulus nils{described in the present work),

but the new species tfs based on its more
Remarks.Piece of cleagolden amber that mea- robost second antennomere and much longer
sures 12x6x2 mnhe inclusion lacks four legs metathoracic wings. Based on these characters
and there is only one antenna that is completebnd others of lesser importance, the two speci-
detached from the bodiyurthermore, the head mens are not considered here as male and female
(and its frons) in the ventral part is covered byf the same species.

an emulsion like white-cotton. o ]
Description. Adult, winged, slendeProbably

) ) male, defined on the basis of the last abdominal
Sanaungulus franziskaeweissbachgp. nov  segment triangular shaped. Body length 2.8 mm.
(Fig. 10) Entirely brown.

Holotype. Probably male, adult specimen inHead elongated, slightly constricted (triangular
a Burmese (Kachin) amber piece: Cataloghaped) behind the eyes, equipped with pube-
number SNSB-BSPG 2021 Xl 72 in the Bay-scence and shallow punctation. Eyes prominent,
erische &atssammlung flr Paldontologie undextremely lage, elongated, inserted in the lateral
Geologie (ex Mdilleis collection number: BUB  part of the head. Mandibles elongated, very robust
3899). strongly curved, falciform, pointed apicallly

Fig. 10.Sanaungulus franziskaeweissbackpenov in Burmese ambeHolotype, lateral view
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without teeth. Maxillary palps 4-segmented withEtymology. Named in honor of Franziskeeil3-

the last palpomere very elongated and secutidach, dear friend of the second author (Patrick).
form. Labial palps 3-segmented, with the last ] ) )

palpomere elongated and securifoAmtennae  Syninclusions Air bubbles, detritus.
11-s§gmented,filiform, rather robust, short, ap: emarks. Piece of cleargolden amber that
proxwpately reaching the half of elytra, antenna}ﬁleasuresllxlOXZ mm.The inclusion is com-
insertion far from the eyes; scape robust, Vegxlete, but well visible only in the lateral view
elongated, slightly club-shaped; antennomeres

[I-I1I short, thinner than first, antennomere Il

suboval and more robust than antennomere |1§anaungulus havasp. nov

antennomeres IV—IX subequal, filiform, very (Fig. 11)

elongated; antennomere X slightly shorter tha . .
9 gnty olotype. Male, adult specimen in a Burmese

previous ones; antennomere Xl filiform, rounde . S
at apex; all the antennomeres with short pub lé?)(csh:]nt)h?argailr'gﬁgil;a:ﬁ'lgt?)?sljcnr:ssIr\/ISl:(l:I\r/rl;
scence. Pronotum very elongated, slightly nar ! ! urnistort useu

rower than head, anterior ngm slightly roun- Braunschweig (ex Miillés collection number:
dish, posterior magin slightly undulated and BUB4453).

slightly bordered, sides straight and borderedr, pe locality. Myanmar: Kachin state, Myit-
corners obtuse, pronotum disc pubescent angina District, Hukawng/alley.

slighlty convex near the posterior rgar. Scutel-

lum triangularshaped. Elytra short which revealsType horizon.Lowermost Cenomanian (98.29
various abdominal segments, at humeri slightl.62 Ma), mid-Cretaceous.

wider than pronotum, posteriorly parallel-sided_ o ) o

and rather dehiscent apicalipunded apexes, D|ffer§ntlal diagnosisThe new species is cha-
surface pubescent and with a very small rugd@cterized by antennae equipped with an anten-
sity. Metathoracic wings transparent, very Iongnal process near the basg of antennomeres IV—
longer than elytra and surpassing the last abdd- @ feature not present in otf8anaungulus
minal segments.t&rnum elongated with poste- except forlthe species described below (see dif-
rior maxgin rounded, sternites narrow and transferential diagnosis below).

ver'se,last tegite glongated with pointed apex Description. Adult, winged, slendeMale, de-
which has the mgm rounded,.last 'stermt.e shor fined on the shape of the last abdominal seg-
ter and narrower than last gée with pointed ments. Body length about 3.2 mifiestaceous-

apex. Legs thin, extremely long, pubescent; COXg& o\wvn with black head behind the eyes.
extraordinary massive, elongated, very eyddr

trochanters elongated, with rounded apex; femotdead elongated, strongly constricted (triangu-
slightly curved, more robust than tibiae, subtar-shaped) behind the eyes, fitted with small
cylindrical; tibiae flattened, thin, with a small rugosity and shallow punctuation. Eyes very
and obtuse spur near the apex, protibiae veprominent, roundish, inserted in the upper and
shorter than profemora, meso- and metatibiagorsolateral part of the head, intaular dorsal
very longer than meso- and metafemdeasal distance about 4.1 times greater than eye diame-
formula 5-5-5; first protarsomere long, abouter. Mandibles elongated, falciform. Maxillary
3.0 times longer than second; second protars@alps 4-segmented, with the last palpomere secu-
mere robust, enlged apically; third protarso- riform. Antennae 1-segmented, pectinagen-
mere short, bilobed with pointed apex; fourthder, long, almost reaching the apex of the elytra;
protarsomere strongly bilobed with a pointedscape very elongated and egked apically;
and short lobe at each corners; fifth protarscantennomere Il short, globular; antennomere Ill
mere elongated, thin, flat and curved; clawshin, filiform, about 2.1 times longer than secpnd
simple, without denticle at the base. antennomeres IV-VII subequal in length, each
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Fig. 11. Sanaungulus havap. novin Burmese ambeA: Holotype, dorsal view; B: Holotype,
lateral view; C: Holotype, detail of legs.
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equipped near their base with a long, thin an8anaungulus kachinensisp. nov
curved antennal process, squared apically; antefiig. 12)

nomeresVIll-X, slightly shorter and stouter . )
than previous ones, each equipped near théifPlotype. Male, adult specimen in a Burmese

base with a long antennal process (stouter th4lfachin) amber piece: Catalog number SNSB-
previous ones), almost rounded apically; anterBSPG 2021 XII 14 in the Bayerisch¢asts-
nomere Xl filiform and robust; antennomeress@mmiung fir Palaontologie und Geologie (ex
pubescent. Pronotum longer than wide, slightitller’s collection number: BUBA4312).

wider than head, anterior ngam rounded and
bordered, posterior mgin rather straight, cer
ners obtuse, sides narrower anterigetgnotum
disc irregular and slightly wrinkled with impressedType horizon.Lowermost Cenomanian (98.79
punctuation. Scutellum triangutahaped with  0.62 Ma), mid-Cretaceous.

rounded apex. Elytra short which reveals two

abdominal segments, wider than pronotum, aﬁ)ifferential diagnosiS.The new SDECieS is cha-
humery enlaged and very slightly dehiscent racterized by antennae equipped with an anten-
posteriorlyrounded apexes, surface with strongly?@l process near the base of antennomeres IV—-
impressed punctuation gathered in striae. Met&- It differs fromSanaungulusiavaisp. nov
thoracic wings transparent, long, surpassing tHeased on the head that is less triangular behind
elytra and the last abdominal segmerterrim ~ the eyes, the pronotum with a median incision,
elongated with posterior ngin irregular ster ~ and by antennae with longer rami. Ifeiis from
nites transverse equipped with short setae; lagnaungulusuficollis Y. Yang, Liu & Zhao in
tergite elongated, wide and curved and very’. Yang, Zhao, GeiseW. Zhang, Ren, Bai &
slightly folded at the apical sides; penultimatd-iu, 2022 based on the antennal processes, the
sternite with an urophysis at sides wich is rathgpronotum incised, and by longer metathoracic
robust and evident and rounded at apex; la¥tings (Yang et al2022).

sternite very elongated, curved and thin. LegB
thin, very long, pubescent; coxae massive; tro-
chanters elongated; femora nearly straight, mo
robust than tibiae, cylindrical; tibiae cylindrical,

thin, without spurs near the apex, very longefjead elongated, slightly constricted behind the
than femoraTarsal formula 5-5-5; first tarso- eyes, fitted with small rugositigyes very promi-
mere extremely long and thin; second tarsometigant, roundish, inserted in the upper and dorso-
about 2.0 times shorter than first; third tarsomergyeral part of the head. Mandibles elongated,
short and triangulashaped; fourth strongly yery robust, falciform. Maxillary palps 4-segmen-
bilobed with the lobes very long; fifth tarsomeregeq, with the last palpomere strongly securiform.
elongated, thin, slightly flat and curved; claws_gpig] palps 3-segmented, with the last palpo-
simple, without denticle at the base. mere securiformAntennae 1-segmented, pec-
tinate,slendeylong, surpassing the apex of the
elytra; scape elongated, robust; antennomere |l
short; antennomere lll filiform, about 1.9 times
longer than second; antennomeres IV-X sub-
Syninclusions Air bubbles, detritus, stellate hairs. €qual in length, each equipped near their base
with a very long, robust, almost straight anten-
Remarks. Piece of cleargolden amber that nal process (longer than antennomere), almost
measures 8x7x3 mriihe inclusion is complete rounded apically; antennomere XI filiform, ex-
except for the left posterior leg preserved untifremely long, rounded apically; all the antenno-
the first tarsomere. meres with short pubescence. Pronotum longer

Type locality. Myanmar: Kachin state, Myit-
kyina District, Hukawndalley.

escription. Adult, winged, slendeMale, defi-
ed on the shape of the last abdominal segments.
ody length about 2.8 mm. Entirely brown.

Etymology. Named in honor of 8i Hava (Czech
Republic), a well-known specialist of the family
Dermestidae.
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than wide, as wide as head, anterior gitar tum, sub-parallel, rounded apexes, surface with
rounded and bordered, posterior giarather shallow punctuation and several short setae.
straight, corners obtuse, sides almost straightjetathoracic wings transparent, long, surpassing
pronotum disc with a transversal median anthe elytra and reaching the last abdominal seg-
deep incision, equipped with short setae. ScutatrentsSernum elongated, almost straight poste-
lum triangularshaped. Elytra short which revealsriorly, sternites transverse equipped with short
various abdominal segments, as wide as proneetae; last teite elongated, wide and strongly
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Fig. 12.Sanaungulus kachinensp. novin Burmese ambef—B: Holotype, lateral views.
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globular (spatuliform); last sternite elongatedaungulus kirstenaeweissbachs®e nov (Fanti
very thin. Legs thin, long, pubescent; coxae mast al. 2018)Sanaungulus kirstenaeweissbachae
sive, elongated, with rounded apex; trochantersp. nov differs fromSanaungulus emginati-
elongated, robust, with rounded apex; femoraollis Y. Yang, Liu & BaiinY.Yang, Zhao, Geiser
slightly curved, more robust than tibiae; tibiaéW. Zhang, Ren, Bai & Liu, 2022 by its more
cylindrical, thin, without spurs near the apextransverse and dérent shape of the pronotum
pro- and mesotibiae slightly shorter than pro{Yang et al. 2022).

and mesofemora, metatibiae slightly longer than o )
metafemoraTarsal formula 5-5-5: first Description. Adult, winged, rather robust. Fe-

tarsomere long; second tarsomere about 1.2 timB@le; defined on the basis of thgalast sternite
shorter than first; third tarsomere triangular Body length 3.0 mm. Entirely brown.
shaped, short, straight apically; fourth tarsome dﬁ

r . .

. e ead very transverse, constricted (triangular
sh_ort, strongly bilobed; ffth tarsomere elongate shaped) behind the eyes, surface irregular with
thin, flat and strongly curved; claws simple

. X 'shallow punctation. Eyes prominent, vergksr
apparently without denticle at the base. sub-elliptical, inserted in the lateral part of the
Etymology. Derived from the toponym Kachin nead. Mandibles elongated, falciform. Maxil-

(the locality where the amber mines are located) a1y palps 4-segmented with the last palpomere
the Latin sufix -énsis elongated and securiform. Labial palps 3-seg-

mented, with the last palpomere securiform.
Syninclusions Air bubbles, detritus, one Diptera. Antennae 1-segmented, pectinate, long, slightly
. o surpassing the apex of elytra, antennal insertion
Remarks.Piece of clear (surface is slightly blur 5; from the eyes: scape club-shaped, elongated,
red), golden amber that measuresdx2.5 mm.  yery ropust; antennomeres II-ll short, subequal
The inclusion is complete except for the right, length, swollen apically; antennomeres IV—
antenna preserved until the tenth antennomerg,, extremely long, each equipped at apex with

an antennal process which is very long and thin
Sanaungulus kirstenaeweissbachap. nov ~ With an emaginate apex; antennomerggl—
(Fig. 13) X shorter than previous ones, not egét and

robust, without the antennal process at apex;
Holotype. Female, adult specimen in a Burmesentennomere Xl filiform, not eniged and robust
(Kachin) amber piece: Catalog number SNHM{ong, with rounded apex; all the antennomeres
6007 in the gatliches Naturhistorisches Museums|ightly pubescent. Pronotum very transverse,
Braunschweig (ex Miilleés collection number: approximately as wide as head, anteriorgimar
BUB4483). undulate and slightly bordered, posterior mar
gin almost straight and feebly bordered, sides
rounded, corners obtuse, pronotum disc irregu-
lar with very shallow punctation. Scutellumhar
Type horizon.Lowermost Cenomanian (98.29 "0V triangularshaped, pointed at apex. Elytra
0.62 Ma), mid-Cretaceous. short which reveals some abdominal segments,

at humeri wider than pronotum, posteriorly pa-
Differential diagnosis.Sanaungulus kirste- rallel-sided and very slightly dehiscent apically
naeweissbachagp. novdiffers fromSanaun- rounded apexes, surface presenting a very
gulus toelsikloevedaliFanti & Damgaard, coarse and wide punctation gathered in evident
2019 based on its head that is slightly morstriae visible for the entire elytral length. Meta-
transverse and a wider pronotum (Fanti & Damthoracic wings transparent, longer than elytra,
gaard 2019anaungulus ghitaenoerbyBanti  not reaching the last abdominal segmetdrS
Damgaard & Ellenbgrer, 2018 has the last num very robust with mgin almost straight;
antennomeres more robust and shorter$fzem  sternites transverse, wide and pubescent; last

Type locality. Myanmar: Kachin state, Myit-
kyina District, Hukawndalley.

354



Fossil Cantharidae im the Cetaceous Burmese (Kachin) amber of the Patrick Miiller collection..

——

Fig. 13.Sanaungulus kirstenaeweissbacbpenovin Burmese ambek: Holotype, dorsal view;
B: Holotype, ventral view; C: Holotype, detail of head.
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sternite very lage and robust, rounded. LegsDescription. Adult, winged, rather robust. Sex
rather robust, relatively long, slightly pubescentundefined. Body length 2.1 mm. Entirely red-
coxae massive; trochanters very elongated, robusish-brownish.

with rounded apex; femora almost straight, sub- ) ) )
cylindrical, slightly sturdier than tibiae; tibiae, H€ad transverse, wide, slightly convex in the

thin, sub-cylindrical, with a small spur near the*P€X, constricted behind the eyes, covered by

apex, protibiae approximately as long as profelronotum, smooth with short pubescence. Eyes
mora, mesotibiae longer than mesofemora, metRroMinent, lage, convex, roundish-subelliptic,
tibiae shorter than metafemofirsal formula NSerted in the lateral-upper part of the head,

5-5-5; first metatarsomere extremely long, abof't€-0cular dorsal distance about 3.9 times

2.3 times longer than second; third tarsomerfgre"’ltelr than the (.a”ye diarIneMandibles falci.—h
short; fourth strongly bilobed; fifth tarsomere orm, slendeMaxillary palps 4-segmented wit

elongated, thin, cylindrical and curved; clawsthe last palpomere securiform. Labial palps 3-

simple, pointed, without denticle at the base. segmentedAnteljnae 1-segmented, filiform,
short, not reaching the half of elytra, antennal
Etymology. Named in honor of Kirstewei3-  insertion in frons, far from eyes; scape elongated

bach, dear friend of the second author (Patrickjobust, curved and distorted; antennomere ||
short, robust, enlged and globular from the
Syninclusions Air bubbles, detritus, aNydidae.  middle to the apex; antennomere IIl thinner and
longer than second; antennomere IV slightly
shorter than antennomere Ill; antennom¥gfes
VIII filiform and sub-equal in length; antenno-
Mneres IX-XI globulaelongated, sturdier than

Remarks.Piece of cleaigolden amber in Cabo-
chon that measures 14x10x4 mirhe inclusion
is complete, with the head partially covered b

emulsion. previous ones, with antennomere IX clavate,
antennomere X shorter than previous one and

Sanaungulus leniaesp. nov antennomere Xl rounded at apex; all the anten-

(Fig. 14) nomeres with very short pubescence. Pronotum

] . _ transverse, as long as head (eyes are slightly
Holotype. Sex undefined, adult specimen in 8extruded), anterior mgin very slightly curved

Burmese (Kachin) amber piece: Catalog numbe{,q not bordered, posterior rgar almost
SNHM-6008 in the &atliches Naturhisto- straight and not bordered, sides strongly curved,
risches Museum Braunschweig (ex MuBer comers rounded, pronotum disc smooth and flat
collection number: BUB4315). and pubescent. Scutellum small, triangstzaped
with pointed apex. Elytra elongate, wider than
pronotum and head, subparallel-sided with apex
enlaged, strongly rounded apexes, surface
Type horizon.Lowermost Cenomanian (98.29 Smooth without punctaction, and sligthly pube-
0.62 Ma), mid-Cretaceous. scent equipped with short and not erected setae.
Metathoracic wings transparent, almost com-
Differential diagnosis.The non-dehiscent and pletely covered by elytra, as long as elytra or
wide elytra make this new species easily disvery slightly longerSernum very elongated and
tinguishable from all otheBanaungulusThis  subquadrate with posterior rgar almost straight
character could easily make one think we thisternites transverse, lastgite elongated, nar
is a new genus; unfortunatetle specimen has rower than previous ones and rounded at apex.
a crumpled abdomen and we cannot evaluatgegs thin, rather long, pubescent; coxae massive
the length of the elytra. Only the discovery ofelongated, curved; trochanters elongated, curved
one or more similar specimens will clarify theroundish at apex; femora very sturdier than tibiae
taxon. nearly straight; tibiae cylindrical, thin, without

Type locality. Myanmar: Kachin state, Myit-
kyina District, Hukawndalley.
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Fig. 14.Sanaungulus leniagp. novin Burmese ambeA: Holotype, dorsal view; B: Holotype,
ventral view; C: Holotype, detail of right metathoracic leg and right antenna.
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spurs near the apex, metatibiae longer than metlype locality. Myanmar: Kachin state, Myit-
femora.Tarsal formula 5-5-5; first tarsomere kyina District, Hukawnd/alley.

very elongated and thin; second tarsomere about . .

1.3 times shorter than first, third tarsomere YP€ horizon.Lowermost Cenomanian (98.29

shorter than second; fourth slightly bilobed,; fiftho'62 Ma), mid-Cretaceous.

tarsomere elongated, thin, flat and curved; clawsifferential diagnosis Sanaungulus myanma-
simple, without denticle at the base. ricus sp. novis characterized by a very elon-
gated pronotum with the surface slightly undylate
a feature present only Banaungulus nilssp.
nov. andSanaungulus kachinensig. nov S.
Syninclusions.Two Psocoptera, one Diptera, Nilsi has a pronotum more concave in the middle
air bubbles, detritus. and more bordered at the mas (especially

at the posterior mgim), while S. kachinensis
Remarks.Piece of cleaigolden amber in Cabo- has a pronotum that is shorter and with a trans-
chon cut 27x14x5 mnThe inclusion is com- versal incision.

plete, but its abdomen is folded and crumpled. o )
Description. Adult, winged, slendeProbable

_ male, defined on the basis of slender abdomen
Sa}naungulus myanmaricusp. nov and long antennae. Body length 3.2 mm. Enti-
(Fig. 15) rely brown.

Etymology. Named in honor of Leni Mller
daughter of the second author (Patrick).

Holotype. Probable male, adult specimen in 8Head transverse, constricted (trianguslaaped)
Burmese (Kachin) amber piece: Catalog numbejehind the eyes, equipped with pubescence and
SNHM-6009 in the &atliches Naturhisto- punctation. Eyes prominent, ¢gr, roundish,
risches Museum Braunschweig (ex Miler inserted in the upper and lateral part of the head.
collection number: BUB4166). Mandibles elongated, falciform. Maxillary palps

ry

Fig. 15.Sanaungulus myanmaricep. novin Burmese ambeHolotype, lateral view
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4-segmented with the last palpomere securiforniRemarks. Piece of cleagolden amber that mea-
Labial palps 3-segmented, with the last palposures 18x1x4 mm.The inclusion is complete
mere elongated and strongly securifofmten-  but well visible only laterally (one side).

nae 1-segmented, pectinate, surpassing half of

.elytra.ano.I reaching half of deomen, antenn%anaungulus myitkyinaensisp. nov

insertion in the eyes proximity; scape slemder(Fig_ 16)

elongated, slightly enlged apically; antenno-

mere Il short, swollen apically; antennomere IliHolotype. Probable male, adult specimen in a
elongated, filiform, about 1.8 times longer tharBurmese (Kachin) amber piece: Catalog number
second; antennomere IV longer and stouter tha&NHM-6010 in the @atliches Naturhistorisches
previous one; antennomerés|X extremely Museum Braunschweig (ex Mullercollection
long, each equipped near the base with a longumber: BUB4462).

antennal process which is very long and rounded ) ) )
apically; antennomere X shorter than previoudYpPe locality. Myanmar: Kachin state, Myit-
ones, equipped with an antennal process shortgfina District, Hukawng/alley.

than others and slightly squadrate gt the ba i/pe horizon.Lowermost Cenomanian (98.79
antennomere Xl short and robust, with rounde 62 Ma), mid-Cretaceous.

apex; all the antennomeres pubescent. Pronotum
very elongated, narrower than head, anterigpifferential diagnosis.Sanaungulus myitkyi-
maugin undulate, posterior mgin extend back- naensissp. novis characterized by pectinated
ward in the middle and slightly bordered, sidesintennae with an antennal process in antenno-
straight and bordered, corners obtuse, pronotumeresVIi-X. The new species is easily distin-
disc irregular with small concavity and drafts.guishable from otheBanaungulusby its ex-
Scutellum triangulashaped. Elytra short which tremely elongated head.

reveals various abdominal segments, at humeri

wider than pronotum, posteriorly parallel-sidedP€scription. Adult, winged, rather robust. Pro-
and slightly dehiscent apicallpunded apexes, bable male, defined on the basis of long anten-
surface pubescent. Metathoracic wings transp&a€- Body length 3.3 mm. Entirely brown.

rent, slightly longer than elytratenum elon- Head extremely long, curved, surface smooth

gated, sternites transverse, last abdominal seg- . . . X
ment wide and with rounded apex. Legs thingqmpped with only some long hairs. Eyes rela

. tively small, very slightly sub-elliptical, inserted
extremely long, pubescent; coxae massive; tro y 1y S1gnty b

hanters elongated, with rounded apex; femOIﬁ:n the upper and lateral part of the head. Man-

almost straight, cylindrical, slightly sturdier than&bles elongated, falciform, slender with a poin-

. . L ted apex. Maxillary palps 4-segmented with the
tibiae; tibiae, thin, cylindrical, extremely 1ong, |, palpomere securiform. Labial palps 3-seg-

with a spur near the apex, pro- and mes.Ot.'b'aﬁ:lented, with the last palpomere securifolm-
shorter than pro- and mesofemora, metat|p|ae ®hnae 1-segmented, pectinate, very long, almost
long as metafemoraarsal formula 5-5-5; first reaching the last abdominal segment, antennal

tarsomere long, about 2.0 times longer thap,coioni o
c ' X " “Insertion in the eyes proximity; scape club-shaped
second; third tarsomere short, riangisiaaped; antennomere |l short, slightly swollen apically;

fourth strongly bilobed:; fifth tarsomere eXt”?me'yantennomere Il elongated, filiform, about 1.4
elongated, thin, flat and curved; claws simpleyj e jonger than second; antennomeres V-V
long, pointed, without denticle at the base. extremely long, without antennal process, en-

Etymology. Derived from the toponym Myan- 1ar9€d (in & shape of a draft) apicatiyntenno-

mar (nation where the amber mines are Iocatedg].erev the longest; antennomevéelongated,
s long as antennomere, BGuipped near the

Syninclusions.Air bubbles, detritus, stellate base with a long antennal process which is very
hairs, an unidentified insect. long and rounded apically; antennom#fié
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shorter than previous one, equipped with a longlightly squadrate and pointed apex; all the an-
antennal process near the base; antennometeanomeres pubescent. Pronotum elongated,
VIII-X sub-equal, shorter and sturdier than preslightly narrower than head, anterior igiar
vious one, each equipped near the base with atraight and strongly bordered, posteriorgiar
antennal process shorter and slightly sturdieslightly undulate (expecially in the middle) and
than others; antennomere Xl rather robust, witetrongly bordered, sides straight and bordered,

0.5 mm B

Fig. 16.Sanaungulus myitkyinaensis. novin Burmese ambgh: Holotype, dorso-lateral view;
B: Holotype, ventro-lateral view
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corners rounded, pronotum disc almost flat witlelytra, and a pronotal shape with the sides wider
short pubescence. Elytra short which revealsear the posterior mgin and narrower from
various abdominal segments, wider than prondhe anterior mayin to the middle.

tum, gibbous at humeri, parallel-sided, rounded

apexes, surface pubescent with confused affscription. Adult, winged, slendeMale, defi-
impressed punctuation. Metathoracic wing§'€d on the shape of the last sternite which is
longer than elytra, reaching the last abdomind[iangular and narrower than the lastgte.
segments. Brnites transverse, last sternite veny0dY length 5.2 mm. Entirely brown.

wide. Legs thin, long, pubescent, coxae MassVeiead transverse, wide, slightly convex in the

trochanters elongated; femora almost straigh{.nidolle constricted behind the eyes, smooth
cylindrical, sturdier than tibiae; tibiae, thin,cylin-With sHort pubescence. Eyes promin,ent very

drical, long, without a spur at apex, prOtipie}elarge, roundish and slightly subelliptic, inserted

shorter than profemora, meso- and metat'b'aiﬁ the lateral part of the head, integular dorsal
longer tharT meso- and metafemdrarsal fof istance about 2.1 times greater than the eye
mula 5-5-5; first tarsomere very long, about 2.Qy5 eterMandibles falciform. Maxillary palps
times longer than second,; third tarsomere robus&-segmented with the last palpomere very elon-
fourth str.ongly bilobed; ﬁﬁh tarsomere elon'gated, securiform. Labial palps 3-segmented.
gated, thin, curved; claws simple, without denAntennae 1-segmented, filiform, short, slightly
ticle at the base. surpassing the half of elytra and almost reaching

Etymology. Derived from the toponym Myit- the half of abdomen, antennal insertion in the
kyina (district where the amber mines are loca€Y®S Proximity; scape elongated, robust; anten-

ted) + the Latin stii - énsis nomere Il very short, subovate; antennomere
[l thinner and about 1.8 times longer than second
Syninclusions.Air bubbles, detritus. antennomeres V-V subequal, slightly longer

) than antennomere Ill; antennomé&fieas long
Remarks.Piece of cleagolden amber that mea- 4 the previous ones, slightly thinner; antenno-

sures 13x10x3 mnihe inclusion is complete meresyii-X filiform, subequal; antennomere
but the head is bent and the left proleg is nok, fijiform, slightly sturdier than previous ones,

well visible. rounded at apex; all the antennomeres with short
pubescence. Pronotum transverse, wider than

Sanaungulusnalaesp. nov head, narrow anteriorlgnterior magin rounded

(Fig. 17) and strongly bordered, posterior miaralmost

) . straight, sides enlged near the posterior ngar
Holotype. Male, gdult specimen in a Burmeseanq narrower from the anterior rgar to the
(Kachin) amber piece: Catalog number SNHMjqqie, posterior corners rounded, pronotum
6011 in the $aatliches Naturhistorisches Museumyisc smooth and pubescent. Scutellum triangu-
Braunschweig (ex Miillés collection number: |5rshaped. Elytra short which reveals various
BUB4033). abdominal segments, at humeri wider than pro-
notum, humeral zone slightly gibbous, poste-
riorly parallel-sided, rounded apexes, surface
smooth and sligthly pubescent equipped with
Type horizon.Lowermost Cenomanian (98.29 short setae. Metathoracic wings infuscate, very
0.62 Ma), mid-Cretaceous. longer than elytra, not reaching the apex of abdo-

men. $ernum elongated with posterior rgar

Differential diagnosis.Sanaungulus nalagp. rounded, sternites narrow and transverse, last
nov. differs from otheiSanaungulusvith fili-  tergite wide with posterior mgin rounded, last
form antennae for a combination of characterssternite triangular and narrower than lagiiter
Head partially covered by pronotum, smooth_egs thin, relatively short, pubescent; coxae mas-

Type locality. Myanmar: Kachin state, Myit-
kyina District, Hukawng/alley.
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d
Fig. 17.Sanaungulus nalagp. novin Burmese ambeA: Holotype, dorsal view; B: Holotype,
ventral view; C: Holotype, detail of head and pronotum.
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sive, elongated, curved; trochanters elongatedjinent, lage, roundish, inserted in the upper
curved, roundish at apex; femora more robusind lateral part of the head. Mandibles elon-
than tibiae, nearly straight; tibiae cylindrical,gated, falciform, without teeth. Maxillary palps
thin, without spurs near the apex, longer thad-segmented with the last palpomere very elon-
femora.Tarsal formula 5-5-5; first tarsomere gated and securiform. Labial palps 3-segmen-
long, about 2.8 times longer than second; thirted, with the last palpomere elongated and se-
tarsomere short, triangular; fourth strongly bilo-curiform. Antennae 1-segmented, filiform,
bed; fifth tarsomere elongated, thin, flat andobust, short, reaching half of elytra and the first
curved; claws simple, without denticle at theabdominal segment, antennal insertion in the

base. eyes proximity; scape robust, club-shaped; an-
tennomeres II-lll short, subequal, thinner than

Etymology. Named in honor of Nala Mdller first; antennomere IV elongated, the longest;

daughter of the second author (Patrick). antennomereg—X slightly shorter than anten-

nomere |V subequal, with antennomer¥s
" VIII sturdier than others; antennomere XI fili-
form, longer than previous ones, egkd in the

Remarks. Piece of cleahoney colored amber middle, rounded at apex; all the antennomeres
that measures 10x10x4.5 mifine inclusion is With short pubescence. Pronotum very elongated
completeThe specimen is ventrally covered bySubrectangulaas wide as head, concave in the

a white and lage cotton-like emulsion. middle, anterior majin straight, posterior mar
gin slightly undulated and strongly bordered,

sides straight and bordered, corners obtuse, pro-
: notum disc concave and pubescent. Scutellum
(Fig. 18) triangularshaped. Elytra short which reveals

Holotype. Female, adult specimen in a Burmesé’arious abdominal segments, at humeri slightly
i wider than pronotum, posteriorly parallel-sided

(Kachin) amber piece: Catalog number SNSB- . . ;
BSPG 2021 XII 64 in the Bayerischeasts- and slighty dehiscent apicallpunded apexes,

sammlung fir Paldontologie und Geologie (e>§ ::;a&ifaliﬁgfggzt ;?r?gvs\"tlg:g‘é?r%/hzr:agz;zgo'
Muller’s collection number: BUB4393). slightly surpassing the half of abdometers
Type locality. Myanmar: Kachin state, Myit- num elongated with posterior ngam rounded,
kyina District, Hukawngalley. sternites lage and transverse, lasgjige elongated
with rounded apex and narrower than penul-
Type horizon.Lowermost Cenomanian (98.29  timate tegite which is lage and transverse, last
0.62 Ma), mid-Cretaceous. sternite wide and eniged at sides and slightly
pointed apicallyLegs thin, relatively long, pube-
scent; coxae massive; trochanters elongated, with
rounded apex; femora slightly curved, more
robust than tibiae, slightly flat; tibiae flattened,
thin, with spurs near the apex, protibiae as long
as profemora, mesotibiae slightly longer than

Description. Adult, winged, slendef~emale, >~
defined on the basis of short antennae ammmesofemora, metatibiae longer than metafemora
Tarsal formula 5-5-5; first tarsomere long, about

abdomen. Body length 3.3 mm. Entirely brown i | h - thi
with testaceous abdomen. 0.4 times longer than second; third tarsomere

short and slightly bilobed; fourth strongly bilo-
Head rounded, slightly constricted (triangular bed:; fifth tarsomere elongated, thin, slightly flat
shaped) behind the eyes, equipped with deng&@d curved; claws simple, without denticle at
pubescence and shallow punctation. Eyes préhe base.

Syninclusions.Diptera (partial), air bubbles
detritus.

Sanaungulus nilsisp. nov

Differential diagnosis.Sanaungulusilsi sp.

nov. differs from other species 8anaungulus
with filiform antennae by its very elongated pro-
notum.
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Fig. 18.Sanaungulus nilsip. novin Burmese ambeA: Holotype, lateral view; B: Holotype,
ventral view

Etymology. Named in honor of Nils Milleson  Remarks. Piece of cleargolden amber that
of the second author (Patrick). measures 19x7.5x3.3 mifhe inclusion is com

. . . N . plete.
Syninclusions. Cecidomyiidae (leg), cicada

(leg), air bubbles, detritus.
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0.5mm B | . AW. ' : 0 \

Fig. 19.Sanaungulus perkovslgp. novin Burmese ambghk: Holotype, dorsal view; B: Holotype,
ventral view

Sanaungulus perkovskysp. nov sammlung fur Paldontologie und Geologie (ex
(Fig. 19) Muller’s collection number: BUB3888).

Holotype. Male, adult specimen in a BurmeseType locality. Myanmar: Kachin state, Myit-
(Kachin) amber piece: Catalog number SNSBkyina District, Hukawng/alley.
BSPG 2021 Xl 69 in the BayerischéaSts-
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Type horizon.Lowermost Cenomanian (98.29 disc pubescent with shallow punctation. Scutel-
0.62 Ma), mid-Cretaceous. lum triangularshaped, very wide at base, with

] o ] _rounded apex. Elytra short which reveals some
Differential diagnosis.Sanaungulus perkovskyi 5pqominal segments, robust, wider than prono-

sp. novis characterized by a strongly transversg,m nosteriorly parallel-sided and not dehiscent

pronotum and pectinate antennae (the antennglicaiy rounded apexes, surface with coarse
process in antennomeres IV-VBanaungulus 54 impressed punctation gathered in striae.

ghitaenoerbyad-anti, Damgaaré Ellenber  \,otathoracic wings transparent, longer than

?er, 2?118 is the most E'm'lar taxgn andfeli o 4o gernum elongated with posterior rgar
rom the new SPecies because o 't.s more ransimost straight, sternites transverse and pube-
verse head and its pronotum with its sides an

posterior magin not straight (Fanti et al. 2018) ent, last sternite small and triangular shaped.
. . o " Legs thin, long, slightly pubescent; coxae mas-
Sanaungulus telsikloevedaliFanti & Dam- 9 g, S1ghTy P

. . ive; trochanters small, rounded; femora almost
gaard, 2019 diérs from the new species desc”be“ztraig ht, slightly flat, sturdier than tibiae; tibiae,

here by its longer antenpae with more SlendefF\in, cylindrical, long, without spurs near the
last antennomeres (Fanti & Damgaard 2019).

apex, pro- and mesotibiae very slightly longer

Description. Adult, winged, rather robust. Male than pro- and mesofemora, metatibiae longer
defined on the basis of the last abdominal sedgban metafemordarsal formula 5-5-5; first tar
ment triangular shaped. Body length 3.2 mmsomere long, about 1.4 times longer than second
Entirely testaceous-brown. third tarsomere short, triangwsainaped; fourth
strongly bilobed with lobes elongated and rounded
Head not particularly transverse, constrictepically; fifth tarsomere elongated, thin, cylin-
(triangularshaped) behind the eyes, pubescenfrical and curved:; claws simple, long, pointed,
with shallow punctation. Eyes prominentgar without denticle at the base.
roundish, inserted in the upper and lateral part

of the head. Mandibles elongated, falciformEtymology. Named in honor of Evgeny Per
Maxillary palps 4-segmented with the last palkovsky (Ukraine), a well-known palaeontologist.
pomere securiform. Labial palps 3-segmente
with the last palpomere securifordntennae

11-segmented, pectinate, approximately slightlyo 45 piece of very clear amber that mea-

surpassing the half of elytra, antennal insertiogures 12x8x2 mnThe inclusion is complete,
far from the eyes; scape cl'ub-shaped, rObusrBth many big bubbles in the amber cover the
antennomeres [l sh.ort with antennomere “majority of its ventral part.

sturdier and swollen apically; antennomeres IV—

VI extremely long, each equipped with an anten-

nal process at apex which is very long and robu§tanaungulus peteriruedep. nov

and slightly pointed apically; antennomgtié  (Fig. 20)

shorter than previous ones, equipped with a lo

antennal process; antennoméli sturdier and

d
Syninclusions Air bubbles (very lage), detritus.

nIgolotype. Sex undefined, adult specimen in a

shorter than previous one and without the ante'g_urmese (Kachln) amber piece: Catalog f‘“mber
nal process; antennomeres IX—X very robus ,.NHM'GOlZ in the &athche; Naturh|"s,to—
flat, enlaged at sides; antennomere XI fiIiform,”SChes Museum Braunschweig (ex Mifter
less sturdier than previous ones, with roundeﬁonea'On number: BUB4460).

apex; all the antennomeres pubescent with setggne |ocality. Myanmar: Kachin state, Myit-
very short. Pronotum transverse, wider than heaQyina District, Hukawng/alley.

anterior magin undulate and strongly bordered,

posterior magin straight and bordered, sidesType horizon.Lowermost Cenomanian (98.79
straight and bordered, corners obtuse, pronotug62 Ma), mid-Cretaceous.
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0.5 B "
Fig. 20.Sanaungulus peteriedelisp. nov in Burmese ambeA: Holotype, dorsal view; B:
Holotype, ventral view

Differential diagnosis.Sanaungulus petetr  Description. Adult, winged, rather robust. Sex
edelisp. novis characterized by its antennaeundefined. Body length 4.1 mm. Entirely brown.

with very lage and robust antennomeres, in q icted (tri haned
particular antennomeres I1-VII. Head transverse, constricted (triangidaaped)

behind the eyes, surface irregulgyes pro-
minent, very lage, roundish, inserted in the
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upper and lateral part of the head. MandibleEtymology. Named in honor of Peter Ridel,
elongated, robust, falciform. Maxillary palpsfriend of the second author (Patrick), and a great
4-segmented with the last palpomere stronglgmber collector

elongated and securiform. Labial palps 3-seg- . . . .

mented, with the last palpomere securiformg.Syn'OCIUS'OnS'Detm.US’ air bubbles (small), a
Antennae 1-segmented, slightly surpassing halfPECIMen of Berothidae (Neuroptera).

of elytra and not reaching half of abdomengemarks. Piece of brownish Burmese amber
antennal insertion far from the eyes; scape clulhat measures 14x9x4 miihe inclusion is com-

shaped, elongated, robust; antennomere Il vepjete and only opacified in the last sternites due
short, small, swollen apically; antennomereso the presence of emulsion.

I1I-IV extremely wide and robust, flat, stouter
than scape; antennomerésVI| robust, less .

. : . Sanaungulus temporiscapsulsp. nov
wide and slightly longer than previous ones(Fi 21)
antennomeregll—X robust, narrower than pre- g:

vious ones; antennomere Xl robust, with roundeq;i|0|otype_ Fema|e, adult Specimen in aBurmese
apex; all the antennomeres pubescent. PronotyRachin) amber piece: Catalog number SNSB-
very elongated, slightly narrower than headBSPG 2021 XII 16 in the BayerischéaSts-
anterior magin undulate and not bordered, possammiung fur Paldontologie und Geologie (ex
terior magin slightly curved in the middle and Miiller’s collection number: BUB4314).
slightly bordered, sides straight except for a ) ) )
small tooth near the apex and not bordered, cofYP€ locality. Myanmar: Kachin state, Myit-
ners obtuse, pronotum disc irregular wittgkar KYina District, Hukawng/alley.

drafts. Scutellum triangulahaped, wide basally 1y /56 horiz0n.Lowermost Cenomanian (98.29
with rounded'apex. Elytra short WhICh. revealq)_62 Ma), mid-Cretaceous.

some abdominal segments, at humeri strongly

wider than pronotum, posteriorly parallel-sidedDifferential diagnosis.The species is easily
and slightly dehiscent apicalipunded apexes, distinguishable by its antennomeres II-IV that
surface smooth (only few and very small puncare short and subequal in length.

tuation) with pubescence. Metathoracic wings

transparent, approximatively as long as elytrd?€SCription. Adult, winged, slendef~emale,
Sternum very elongated and slendgternites defined on the shape of the last urites and short

transverse and pubescent, last sternite sm ﬂptennae. Body length 3.9 mm. Entirely dark
penultimate abdominal segment with a long lob rown.

at the apical corners. Legs thin, long, slightlyead transverse, strongly constricted (triangu-
pubescent; coxae massive; trochanters elongategl-sh aped) behind the eyes, fitted with rugosity
robust, with thin and rounded apex; femoraand punctuation. Eyes very prominent, very
curved, cylindrical, slightly sturdier than tibiae; Jarge, roundish, inserted in the upper and lateral
tibiae, thin, subcylindrical, long, with a small part of the head, inteycular dorsal distance
spur near the apex, pro- and mesotibiae slightypproximately 1.8 times greater than the eye
longer than pro- and mesofemora, metatibiagiameterMandibles falciform. Maxillary palps
longer than metafemoraarsal formula 5-5-5; 4-segmented with the last palpomere elongated
first tarsomere long, about 1.1-1.2 times longeand securiformAntennae 1-segmented, filiform
than second; third tarsomere short, triangularather robust, short, slightly surpassing the hu-
shaped; fourth strongly bilobed; fifth tarsomeremeral zone of the elytra and not reaching the
extremely elongated, thin, cylindrical and curvedhalf of elytra, antennal insertion in the eyes pro-
claws simple, long, pointed, without denticle aximity; scape elongated, slendéfiform and

the base. not enlaged apically; antennomeres lI-Mry
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short, almost globulasubequal in length with and slightly stouter; antennomere XI filiform,
the fourth antennomere slightly serrate apicallgquared at apex; all the antennomeres with short
and slightly longer; antennoméreslightly lon-  pubescence. Pronotum transverse, as wide as
ger than previous one, antennomeresVIll  head, slightly narrow anteriorlginterior magin
about 1.5 times longer than antennomerg IMfounded and bordered, posterior giaalmost
antennomeres IX—X shorter than previous onestraight, sides slightly restricted anteriorly and

Fig. 21.Sanaungulus temporiscapsigp. novin Burmese ambeh: Holotype, dorsal view; B:
Holotype, ventral view
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expanded posteriorlposterior corners obtuse, Type horizon.Lowermost Cenomanian (98.79
pronotum disc convex and slightly wrinkled.0.62 Ma), mid-Cretaceous.

Scutellum triangulashaped. Elytra short which o )

reveals various abdominal segments, at huméenif ferential diagnosis Sanaungulugpogaeum
wider than pronotum, dehiscent posteriprlySP- nov differs from other species &anaun-
rounded apexes, surface with impressed punctg¢!us with filiform antennae:Sanaungulus
tion gathered in striae, pubescent. Metathoracf¢icheni(Hsiao & Huang, 2018Fanaungulus
wings transparent, longer than elytreerBum  MOrellii Fanti & Damgaard, 2028anaungulus
elongated, sternites wide and transverse, la&SenzweigFanti & Damgaard, 2020, and the
tergite small with two short lobes, last sterniteSP€cies described here based on its pronotum
small and rounded. Legs thin, posterior legs Jonghat is strongly narrow anteriorly and with a
pubescent; coxae massive; trochanters roundé@unded anterior mgin (Hsiao & Huang 2018;
femora nearly straight, more robust than tibiagtanti & Damgaard 2020).

tibiae slightly flattened, thin, eniged apically Description. Adult, winged, slendefFemale,

without spurs near the apex, pro- and meSOtibiacf"efined on the shape of the last urites and on
strongly shorter than pro- and mesofemora, metﬁie basis of the short antennae. Body length

tibiae very longer than metafemorarsal for 4.9mm. Head and pronotum testaceous-brown
mula 5-5-5; first tarsomere long, about 2.0 time% '

longer than second; third tarsomere short anolIytra and legs brown.
enlaged apically; fourth strongly bilobed:; fifth Head elongated, very narrgstrongly constricted
tarsomere very elongated, thin; claws simplegriangularshaped) behind the eyes, fitted with
apparently without denticle at the base. rugosity and impressed punctuation. Eyes pro-
minent, very lage, roundish, inserted in the upper
and dorsolateral part of the head, irteular
dorsal distance about 0.6 times greater than the
eye diameteMandibles elongated, robust, falci-
% rm, without teeth. Maxillary palps 4-segmen-
Sd with the last palpomere strongly securiform.
abial palps 3-segmented, with the last palpo-
mere slightly securifornAntennae 1-segmented
Syninclusions.Air bubbles, detritus. filiform, robust, short and slightly surpassing
the humeral zone of the elytra, antennal insertion
Remarks.Piece of cleaigolden amber that mea- in the eyes proximity; scape elongated, robust,
sures 14x7x2.5 mnthe inclusion is complete club-shaped; antennomere Il very short, globu-
except for the left antenna broken and almogar; antennomere 1l short, thinner and longer
completely missing. than second; antennomere IV elongated, the lon-
gest; antennomer¥s-VIl about 0.2 times shorter
Sanaungulus ypogaeursp. Nov than antennome_re Mantennomere¥I11-X -
(Fig. 22) shorter than previous ones; antennomere XI fili-
form, longer than previous ones, rounded at;apex
Holotype. Female, adult specimen in a Burmes@ll the antennomeres with short pubescence.
(Kachin) amber piece: Catalog number SNSBPronotum transverse, wider than head, narrow
BSPG 2021 XIl 67 in the Bayerischéagts- anteriorly anterior magin rounded and very
sammlung fiir Paldontologie und Geologie (elightly bordered, posterior mgin almost
Miiller’s collection number: BUB4165). straight, sides rounded, posterior corners obtuse,
pronotum disc smooth. Scutellum triangular
Type locality. Myanmar: Kachin state, Myit- shaped. Elytra short which reveals various abdo-
kyina District, Hukawng/alley. minal segments, at humeri wider than pronotum

Etymology. Derived from the Latin noun
“tempbris” (tempis) = time, and the Latin noun
“capdgila” = capsule.Thus = time capsule. In
reference to the fact that the amber piece h
embedded the new species making it reach
through time. Specific epithet is to be treate
as noun in apposition.
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and as wide as pronotum at the apex, humeraarrow and transverse, lasgiée deeply incised
zone enlaged, posteriorly parallel-sided, roundedapically and divided in two lobes, last sternite
apexes, surface sligthly pubescent and with small and rounded. Legs thin, relatively long,
very small rugosityMetathoracic wings almost pubescent; coxae massive; trochanters elonga-
completely covered by elytrateé8num elonga- ted, with rounded apex; femora nearly straight,
ted with posterior mgin rounded, sternites more robust than tibiae, cylindrical; tibiae flat-

1.0mm A

B 1.0 mm

Fig. 22.Sanaungulus ypogaesp. novin Burmese ambgk: Holotype, dorsal view; B: Holotype,
ventral view
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tened, thin, without spurs near the apex, protibia€ Yang, H. Liu &W. Zhao (Poinar & Fanti
slightly longer than profemora, metatibiae very2016; Fanti et al. 2018; Fanti & Ellenger 2018;
longer than metafemor@arsal formula 5-5-5; Zhao et al. 2022)The most similar i€Drna-
first tarsomere long, about 2.0 times longer thatomalthinuswvhich has a similar rounded head,
second; third tarsomere short and bilobed; fourtbut the new genus dirs for the smooth elytra
strongly bilobed:; fifth tarsomere elongated, thin(with striations provided of relief points@rna-
slightly flat and curved; claws simple, withouttomalthinu$, the smooth head and pronotum
denticle at the base. (wrinkled and rugose i@rnatomalthinuy and
. , particularly by the last abdominal segment forked
Etymology. Derived from the Latin noun ., nqeq inOmatomalthinug Vitalfranzius
ypogaeum(hypogeum)” = hypogeum, tomb. 0, ‘1ovis also similar t@revipteusbut dif-
In reference to the fact that the amber that hqgrs for the head strongly rounded and shorter

inqorporated the specimen is its .tomb. Sp?dﬁ%e pronotum not subreniform, elytra completely
epithet is to be treated as noun in apposition.g . - 2nd for the antennae not pectinate.

Syninclusions Air bubbles, detritus. Distribution. Currently known only from the

Remarks. Piece of cleargolden amber in Ca- Cretaceous Burmese (Kachin) amber
bochon cut 18x14x2.8 mnThe inclusion is

complete. Vitalfranzius burmiticussp. nov
(Fig. 23)

GenusVitalfranzius gen. nov Holotype.Female, adult specimen in a Burmese

Type speciesvitalfranzius burmiticuganti & ~ (Kachin) amber piece: Catalog number SNSB-

P. Miller sp. noy, by present designatiohhe ~BSPG 2021 XII 15 in the Bayerischéasts-

genus currently includes two species. sammlung fiir Paldontologie und Geologie (ex
Mdller’s collection number: BUB4313).

Etymology. Named in honor of the great friend

of the first autharFrancescwitali (Museum Type locality. Myanmar: Kachin state, Myit-

of Luxemboug). Derived from his entomological Kyina District, Hukawng/alley.

nickname “vitalfranz"The gender is masculine. Type horizon.Lowermost Cenomanian (98.29

Diagnosis The maxillary palps 4-segmented0.62 Ma), mid-Cretaceous.

with the last palpomere securiform, the tarsal.. o .
formula 5-5-5, a pronotum without modiﬁedablfferentlal diagnosis.Smooth and very short

lateral magin, tarsomeres llI-I\Without ventral elytra, the rounded head behind the eyes, anten-

lobes, smooth elytra, and the absence of alone filiform, and .the last abdominal segmgnt
neck ,permits to assigin this new genus belongi ightly forked apically make this new species

to the family Cantharidae and its subfamily Can- elong to t he.genuétalfrapzmsger?.. novThe
tharinae.The new genus is characterized b)PeW SPecies 1S characterized by filiform anten-
smooth and very short elytra that leave varioud®® and its transverse pronotum.

abdominal segments uncovered, the roundegescription. Adult, winged, rather robust. Fe-
head behind the eyes, short and robust legs, apgh e defined on the shape of the last abdominal
the last abdominal segment slightly forkedsegment and on the basis of the short antennae.

apically. Four other genera from Burmese ambeg gy |ength 5.0 mm. Entirely reddish-brown.
have very short elytradukawngichthyurus

Fanti & Ellenbeger, 2018, Ornatomalthinus Head strongly rounded, slightly transverse,
Poinar & Fanti, 20165anaungulufanti, Dam-  slightly convex, not constricted (trianguar
gaard & Ellenbeger, 2018 andBrevipteus shaped) behind the eyes, surface smooth. Eyes
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prominent, lage, roundish, inserted in the upperbut not reaching the half of abdomen, antennal
and dorsolateral part of the head. Mandibles elofmsertion in the eyes proximity; scape elongated,
gated, falciform. Maxillary palps 4-segmentedrobust, club-shaped; antennomere Il short, glo-
with the last palpomere securiform. Labial palp®ular; antennomeres ll1-IX subequal in length,

3-segmentedntennae 1-segmented, filiform, very elongated, longer than previous one;
slendershort, almost reaching the half of elytraantennomere X slightly shorter and stouter than

. .v"bf P

.
.

Fig. 23.Mtalfranzius burmiticugien. esp. novin Burmese ambeh: Holotype, dorsal view; B:
Holotype, ventral view
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previous ones; antennomere Xl filiform, longerVitalfranzius creticeussp. nov
than antennomeidll, rounded at apex; anten- (Fig. 24)

nomeres pubescent. Pronotum transverse, slighgl_}/ i ) ]
wider than head, anterior and posteriorgiar 10l0type. Sex undefined, adult specimen in a

almost straight and bordered, sides straight arf"mese (Kachin) amber piece: Catalog number
bordered, comers obtuse, pronotum disc smootR VSB-BSPG 2021 Xl 66 in the Bayerische
Scutellum robust, triangulshaped. Elytra short Saatssammlung fiir Paldontologie und Geologie

which reveals various abdominal segments, 48 Muller's collection number: BUBA4236).

humeri wider than pronotum and as wide asrype locality. Myanmar: Kachin state, Myit-
pronotum at the center and apex, humeral Z0N&ina District, Hukawnd/alley.

rather enlaged, posteriorly parallel-sided,
rounded apexes, suture robust and evident, surype horizon.Lowermost Cenomanian (98.29
face completely smooth without pubescence an@dl62 Ma), mid-Cretaceous.

punctation. Metathoracic wings transparent

longer than elytra, almost reaching the apex oQifferential diagnosisSmooth and very short
abdomen. @mum elongated, subrectangularelytra' the rounded head behind the eyes, anten-

with posterior magin slightly rounded, sternites Na€ serrate, and the last abdominal segment
very wide and transverse, lastjiez robust with slightly forked apically make this new species

forked apex equipped with incised concavity aP€10Nnd to the genudtalfranziusgen. novThe
the centerlast sternite initially robust and glo- new species is easily distinguishable from other

bular and apically forked with short and robustPECIes oMtalfranziusby its serr.ate antennae.
lobes slightly incised at the centeegs robust, and a rounded pronotum at the sides and anterior

very short, pubescent with several short setaf129IN-

coxae very massive and rounded; trochantefSescription. Adult, winged, rather robust. Sex
elongated and curved, with rounded apex;ndefined. Body length 4.0 + head 0.8 mm (de-

femora at anterior mgin straight and posterior tached from the body). Entirely reddish-brown.
maugin curved, more robust than tibiae, slightly

flat; tibiae cylindrical, thin, with a spur near theHead strongly rounded, slightly transverse, slightly
apex, longer than femora, metatibiae slighthconvex, not constricted (triangutahaped)
curved. Tarsal formula 5-5-5; first tarsomere behind the eyes, surface smooth. Eyes promi-
long, about 1.8 times longer than second; thirdent, lage, convex, roundish-oblong, inserted
tarsomere short, triangular and slightly bilobedn the upper and lateral part of the head. Man-
at sides; fourth globular and bilobed:; fifth tarso-dibles very elongated and robust, falciform with
mere elongated, thin, flat and curved: claws ageointed apex, equipped with a robust tooth in-
parently simple without tooth. serted about at the two third of the mandible’
length. Maxillary palps 4-segmented with the
Etymology. The specific epithetSurmiticus  |ast palpomere elongated, securiform with apex
derives from the occurrence of this fossil infgunded. Labial palps 3-segmentadtennae
“burmite”, another name for Burmese amber 11-segmented, serrate, rather robust, very short,
millimetrically reaches the humeral zone of the
elytra, antennal insertion far from the eyes; scape

Remarks.Piece of cleagolden amber that mea- €longated, robust, club-shaped; antennomere ||
sures 20x1x4 mm.Two legs of the inclusion €xtremely short, globular; antennomeres I11-XI

are not present/visible, and its head and prongubequal in length, short, robust, each equipped
tum are partially covered and opacized by thwith a short and robust antennal process slightly

amber surface as well as the ventral part (witflongated with rounded apex, but antennomeres
emulsion). [1I-1V slightly longer than the following, and

Syninclusions.Air bubbles, detritus.
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the antennomeres IX—XI stouter than previousounded, posterior mgin almost straight, sides
ones with the lobe more squared-irregulaastrongly rounded, anterior corners completely
apically and wider (also the antennometd  rounded and not visible, posterior corners small
has the antennal process squared-irreguland obtuse, pronotum disc smooth. Scutellum
apically). Pronotum strongly rounded, slightlydistorted, not well visible. Elytra short, at hu-
wider than head, anterior ntgan strongly meri wider than pronotum and narrower than

Fig. 24 \Mtalfranzius cetaceugyen. etsp. novin Burmese ambeA: Holotype, dorsal view; B:
Holotype, ventral view
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pronotum at the apex, posteriorly slightly dehiswhere it was originally inserted (Hsiao et al.
cent, rounded apexes, suture robust and evideB16), to Dysmorphocerinae on the exclusive
surface smooth with very short setae and withouttasis of the deeply punctate and reticulated
punctation. Metathoracic wings transparentelytra, and the last maxillary palpomere globular
longer than elytra. t8rnum elongated, rectan- pointed.This attribution retrieved by Zhao &t
gular, with posterior majin irregularLegs robust  (2022) has been rejected by Fanti (2021) based
very short, pubescent with several short setaen the inconsistence of these characters. In fact,
coxae massive, very elongated, with roundethe presence idirchaeomalthode®settaof the
apex; trochanters elongated, with rounded apelgst maxillary palpomere globular pointed and
femora slightly curved, more robust than tibiaeshort elytra are in deep contrast with the typical
cylindrical, tibiae slightly flat, thin, with a spur features of Dysmorphocerinae, which have long
near the apex, shorter than femdrarsal for  elytra and the last maxillary palpomere securi-
mula 5-5-5; first tarsomere long, about 1.5 timegorm or globular with a flat apex, and with only
longer than second; third tarsomere short, triarene case where it is globujaointed (Brancucci
gular; fourth strongly bilobed; fifth tarsomere 1980; Fanti 2021). Due to these and other pecu-
elongated, thin, flat and curved; claws simpldiarities Dysmorphocerinae appears paraphy-
without tooth. letic (Brancucci 1980).

Etymology. From the Latin adjectivecteta-  Burmite cantharids were originally included in
céus’ = cretaceous. In reference to the geolothe subfamily Cantharinae (Poinar & Fanti 2016)
gical period (Cretaceous, derived from the LatifThat taxonomic position was reiterated several
“creta” = chalk) in which the amber was depo-times subsequently (Fanti & Elleniger 2016;

sited. Fanti 2018; Fanti et al. 2018; Fanti & Damgaard
] ] ) ) 2019, 2020; Ellenbger & Fanti 2019), while
Syninclusions.Air bubbles, detritus. some other authors considered them or placed

Remarks. Piece of cleargolden amber that them in the subfamily Silinae (Hsiao & Huang

measures 20x12x3 mifihe inclusion lacks the 2018; Hsiao et al. 2021r‘,ang et al. 2021) on
whole abdomen, while the head is present bL'ilf'e basis of abbreviated elytra, deeply punctate

completely detached from the bodgurther or striate elytra, the shape of penultimate and
more, the left antenna is preserved until the r“mHItimate sternite, and for the eversible cuticular
' sicles. Howevetthe attribution of these re-

antennomere. Some debris and the surface witif

reddish-black spots could mistakenly suggeég]ains tq the s%bfamilz Cantr(;arfi.nai\.e h?st:eczehntly
the presence of a fronto-clypeal suture. een reiterated, one hopes definitively by Zhao
et al. (2022).

DISCUSSION Poinar & Fanti (2016) already documented the
typical characters of Cantharinae presentin Bur
Cretaceous amber resources are very importagite cantharids. Howevegit is clear there is a
in reconstructing the evolution of the family Can-need for Burmite cantharids to be better framed
tharidae. Burmese amber (Kachin amber) is veryhylogenetically (Hsiao et al. 2021). In fact,
rich in biodiversity as regards to this familyie  their combination of characters present in a few
specimens show ancestral characters that at@ses means st'possible that certain species
rarely present todafo date, only representa- could be placed. But this must be established
tives of the subfamilies Cantharinae and Malwith convincing and robust evidence that these
thininae are known from this amb&ecently  are not simple characters at the generic level or
Hsiao et al. (2021) moveéirchaeomalthodes hypothetical characters @dult to find in fos-
rosettaHsiao, Slipinski & Pang in HsiaoSli-  sils. Even less useful is to clutter up the taxo-
pinski, Deng & Pang, 2016 from Malthininae, nomy by considering themcertae sedigHsiao
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etal. 2021), especially if the characters are conmay have been present in these takarefore,
patible with a well-known subfamilys is the in this document the lycid mimicry of some Bur
case here. Until then we will consider the Burmitenite cantharids is strongly réafmed again.

Cantharidae to be included in the subfamily ]
Cantharinae based on the securiform last palp&!nlike what was reported several imesvayng

mere, unmodified pronotum, fourth tarsomer&t - (2021), their material is by no means of
not split trasversally in the basal part and bySuperior quality” than that of Fanti et €2018)
the shape of last sternit¥'ghile the abbreviated and Fanti & Damgaard (2019Jhis remains
elytra instead occur in various subfamilies andr Us @ subjective claim.

often evolve in extreme environmental Cond%n addition, the triangular or rounded head shape

tions and by orogenesis, as well as the eversi S hind the eyes, unlike wheang et al. (2021)
cuticular vesicles are also present in the foss ay is not an “o,veivaluated” trait bl;t is ex.

l\/llalth.iréicnge ind i';. tgglexisting C?n;%azqnaetremelyimportant even in living species or tribes
(Fanti ankowski 8Yang et al. )- (e.g.,Malthinus instead ofMalthodes tribe

These features, therefore, are not typical of Silix odabrini; and many otherShereforeBurmo-
nae trait as reported by Hsiao & Huang (2018 iles,with a rounded head; afdektrokleinia,

or Hsiao et al. (2021). with a triangular head; are well tifentiable

In addition, Hsiao et al. (2021) report that thd?Y this characteone that we believe is funda-
lycid-mimicry proposal advanced by Poinar &MentalAmong other thingsyang et al. (2021)
Fanti (2016) and reiterated by Fanti & Ellen-eXclude this aspect by taking as an example
belger (2016) of some Cantharidae is Conjec!:yqoceuss.l.lts precisely being insensu latd .
ture. HoweverHsiao et al. (2021) do not in the Indicates that the genus could be paraphyletic
least consider the fact (well known for dozen&" at least that itis not yet well understood at a
of years) that mimicry in arthropods is not base@hylogenetic and evolutionary level and in its
only on coloration as they claim, but also orPhenological expressions.

morph_ology (Bifi & Geiser 2022) a_nd even on Yang etal. (2022) and Zhao et al. (202&)raed
behavior €.9..myrmecomorphy), with the situ- the association and cladirmomiles+ San-
ation therefore much more complex than the)éungulus but the latter genus has afeient
want to believe. Coloration is probably the basi ronotum, elytra shorter with @ent sculpture
model for the establishmentofamimetis;m,whiltgnd a he:ad that is strongly triangular behind
other characters such as the striated or reticgyesTherefore based on the original descrip-
lated elytra may have come Iatgr (.Motyl.<a e t alrion (Ellenbeger & Fanti 2019), the most related
2.021)' In ac:!dltlon, regently a similar mimicry genus ofBurmomiless Elektrokleinia, which

like Cantharidae andycidae has been prOpOSQddiffers substantially in the shape of the head (EI-

betweg n thg dCretacZOlrJ]s fgelﬁ_tlrstq(;richalus lenbeger & Fanti 2019)Sanaungulusuficollis
(Tenebrionoidea) and the familytidae (Mo- v Yang, H. Liu &W. Zhao inY. Yang et al.,

tyka et al.'2021). I.:urthermore,. other similar2022 appears to have a brown head and pro-
morphological details betweenfdifent groups notum, and the red neck hypothesized by the

such as antennae or elytra widened at the aPEXihors (¥ing et al. 2022) appears due to the
are well known for playing a fundamental rOleamberand is not a real and natural color of the

in mimicry. In biology it is known that they bring specimen

advantages and therefore a greater perpetuatio% '

in the evolution of specied.he color is not Hsiao et al. (2021) describe the gefaa-
visible in fossils of Burmese Cantharidae (everocantharisHsiao, Y. Li, Ren & Pang, 2021,
if one species has preserved the original blugrowever it appears identical to the geBlek-
metallic color) but this does not exclude therokleinia Ellenbeger & Fanti, 2019 for the
possibility that in life a lycid-mimic coloration samehabitus the similar pronotum and last
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abdomihal segments, and identical elytral sculpREFERENCES

ture, and particularly for the same shape of head

which is more or less restricted behind the eye8iffi G., Geiser M.F2022 A revision ofDisco-
and also for the tarsomeres I-lIl very slightlydon tricolor(Guérin-Méneville) and its mimics
dilated at sides, exactly asifektokleinia The ~ from theAtlantic forests of Brazil (Coleoptera:
pronotum with pair of shallow longitudinal Cantharidae)european Journal ofaxonomy

grooves at basal half (Hsiao et al. 2021) is hefé34: 148-189.

considered a simple character of specific levelsrancucci M. 1980. Morphologie comparée

thereforePalaséchaknthan.sg here consuzljgred évolution et systématique des Cantharidae (In-
synonymous otle to einiasyn. novan '_tS secta: Coleopterazntomologica Basiliensia
species has the new combinatiBlektrokleinia 5: 215-388

panna(Hsiao,Y. Li, Ren & Pang, 2021) comb.
nov. Delkeskamp K. 1977. Coleopterorum Catalogus

) . . Supplementa. Pars 165 (Fasc. I), Cantharidae.
Yang et al. (2021), in describing three SPeCi®y; junk. The Hague, 485 pp

of the genuSurmomilesdo not take into account

Elektrokleiniadescribed two years earlier (Ellen-Ellenbeger S., Fanti 2019. New Cretaceous
beger & Fanti 2019)Two of the three species soldier beetle (Cantharidae) from Burmese
described have the head triangular behind thember with preserved coloration on the elytra.
eyes, a character not preserBurmomiledut  Zootaxa 4609(3): 594600.

typical ofElektrokleinia, from which they diier ) ] -
only in the pectinate antennae instead of filiFanti F 2017. Catalogo Cantharidae fossili del

form-serrate This is not always a diagnostic MondoFossils & Minerals Review 2-18[ab-

character at the genus level (Ellergaes. Fanti breviated Italian versiomvailable: 12 March
2019) Therefore, these taxa are here transferreg17] /World catalog of fossil Cantharidae.
to the genuElektokleinia as: Elektokleinia - 0SSilS & Minerals Review 2 (Special Issue):
oblongoculugY. Yang, Bai &W. Zhang, 2021) 1-52 [extended English versioAvailable: 25
comb. nov andElektrokleinia bilineatimacu- May 2017].

lata (Y. Yang, Geiser & H. Liu, 2021) comb. t o nti £ 2018 . Sanaungulusuicheni(Hsiao &
decl. nov Huang, 2018) n. comb. with thefdifential diag-
nosis of gener&anaungulug-anti, Damga-
eard& Ellenbeger, 2018 andrnatomalthinus
Poinar& Fanti, 2016.Zootaxa 4514(3): 449

In conclusionCretocantharigdsiao,Y. Li, Ren&
Pang, 2021, with itounded head, appears quit
similar toBurmomilesbut new specimens are
needed to establish a possible synonyirhys,
additional study of fossil materials is extremelyrgnti E 2021, Two newMalthodesand a new
important to better understand the evolution angygistrafrom Eocene Baltic amber (Coleop-
biogeography of these beetles. tera, CantharidaeRaltic Journal of Coleopte-
rology 21(1): 9.
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