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Abstract

We report Cretolala kachinensis gen. et sp. nov., the first
formally described representative of the family Lalacidae
from mid-Cretaceous (~99 Ma) Kachin amber. The
morphology and taphonomy of the specimen were studied
using optical microscopy, micro-computed tomography
(micro-CT), confocal laser scanning microscopy (CLSM),
and scanning electron microscopy coupled with energy-
dispersive X-ray spectroscopy (SEM—-EDS). Cretolala
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kachinensis gen. et sp. nov. exhibits a unique combination
of forewing characters, including a strengthened, broad, and
wrinkled costal margin; ScP+R fork proximal to both the
PcutA, fusion and the CuA fork; MP with five terminals;
and CuA, and CuA, each with two terminals. Crossvein
patterns differ between the left and right forewings,
indicating that crossvein expression alone is not diagnostic.
The forewing bears distinct maculation, with a face-like
pattern dorsally and an extensive lateral pattern that may
indicate aposematism, mimicry, or plant-like camouflage in
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an arboreal herbivore. Taphonomic analyses based on optical
micrographs and material-dependent X-ray attenuation in
micro-CT show that minerals are distributed throughout the
fossil, coating anatomical surfaces and infilling pre-existing
cavities and voids. These phases help stabilize morphology
and influence the micro-CT reconstruction of soft-bodied
structures. SEM—EDS analyses indicate that the body-coating
and void-filling minerals are dominated by quartz and pyrite,
with feldspars and aluminosilicate mixtures also present,
locally enriched in K, Na, Mg, or Ca. This assemblage and
its textures point to a polyphase paragenetic sequence, with
early detrital infill and later authigenic mineralization. Our
results suggest that minerals and some chemicals derived
from the host sediments can be transported into and, in
some cases, precipitated within amber inclusions, infilling
voids and providing structural support that influences fossil
preservation. Collectively, these phases occlude porosity,
stabilize morphology, and enhance X-ray contrast, although
they locally obscured primary tissue boundaries. Our
results highlight multistage diagenesis in Kachin amber and
underscore variability among inclusions in both mineral
assemblages and the timing of mineralization/diagenetic
events.

Keywords: Mesozoic, Burmese amber, planthopper,
taxonomy, taphonomy, mineral infilling, wing maculation

Introduction

Lalacidae is an extinct family of planthoppers established
by Hamilton (1990). The family was described on the
basis of compression fossils from the Aptian Konservat-
Lagerstitte of the Nova Olinda Member (Crato Formation)
in the Araripe Basin, northeastern Brazil (Hamilton,
1990; Szwedo, 2007). Currently, the family comprises 11
genera and 21 species (Ren et al., 1998; Szwedo et al.,
2004; Bucher et al., 2024; Boderau et al., 2025a). Most
of these fossil records are Aptian in age, with only one
species known from the Barremian (Fig. 1A, B) (Ren et
al., 1998; Szwedo et al., 2004; Bucher et al., 2024).
Eight genera are known from the Crato Formation
of Brazil and are assigned to three subfamilies and five
tribes: Ancoralinae Hamilton, 1990, comprising two tribes,
Ancoralini Hamilton, 1990 and Kinnarocixiini Hamilton,
1990; Protodelphacinae Hamilton, 1990, comprising
Protodelphacini Hamilton, 1990; and Lalacinae Hamilton,
1990, comprising two tribes, Lalacini Hamilton, 1990
and Carpopodini Hamilton, 1990 (Hamilton, 1990;
Szwedo et al., 2004; Bucher et al., 2024; Bourgoin,
2025). Three genera are known from the Cretaceous of
East Asia: Yanducixius Ren et al., 1995 and Cretocixius
Zhang, 2002 from the Lushangfen Formation, China, and
Lapicixius Ren et al., 1998 from the Yixian Formation,
Liaoning, China; none of which are currently assigned
to any subfamily or tribe within Lalacidae (Ren et al.,

1998; Szwedo et al., 2004; Bucher et al., 2024). Sixteen
fossil species from the Crato Konservat-Lagerstitte in
the Southern Hemisphere exhibit high morphological
disparity and taxonomic diversity, whereas only five
species are currently known from China in the Northern
Hemisphere (Fig. 1A, B) (Ren et al., 1998; Szwedo et al.,
2004; Bucher et al., 2024; Boderau et al., 2025a).

Regarding the origin of Lalacidae, Bucher (2024) used
total-evidence dating approach to infer a Late Jurassic—
Early Cretaceous origin, with median age estimates of ca.
148-133 Ma. More recent fossil-based estimates suggest
an Early Cretaceous origin, with a root age of ca. 123 Ma
(Boderau et al., 2025b). Given the still-evolving taxonomic
framework and ongoing methodological advances, robust
phylogenetic reconstruction of Lalacidae requires the
discovery of additional, better-preserved specimens and
a more systematic assessment of the fossil record.

Most described species are largely based on
incomplete specimens, the concept and circumscription
of the family Lalacidae remain unclear (Bourgoin &
Szwedo, 2022, 2023; Bucher et al., 2024). The diagnosis
of the family Lalacidae provided by Hamilton (1990) is
relatively broad and does not fully clarify its separation
from other cixiid-like groups. However, Lalacidae can be
distinguished by a combination of features: (i) a relatively
broad and wrinkled appendix of forewing; (ii) stem
CuA forked once in prenodal region, and both branches
CuA, and CuA, forked again before reaching wing
margin; (iii) metatibial spiniform sensilla not developed
or absent, but metatibial subapical platellae present; (iv)
basimetatarsomere subequal in length to combined length
of middle and distal metatarsomeres; (v) head capsule
with coryphe, acrometope, and eumetope separated by
transverse carinae, and with lateral carinae of metope and
postclypeus elevated; (vi) a collar-like pronotum; and (vii)
an orthopteroid-type ovipositor, relatively short, strongly
curved, sword-shaped and apically rounded.

Here, we describe the first representative of Lalacidae
from the ‘mid’-Cretaceous (~99 Ma) amber of Kachin,
Myanmar. This record documents the third known fossil
locality of Lalacidae in the Northern Hemisphere and the
first occurrence from Southeast Asia (Fig. 1C). The new
specimen is also the first amber-preserved representative
of the family, expanding the known morphological
diversity and taphonomic breadth of the group.

Beyond its morphological features, the specimen
is taphonomically informative: detrital and authigenic
mineral precipitates coat external surfaces and infill
internal cavities. We characterized these phases using
scanning electron microscopy with energy-dispersive
X-ray spectroscopy (SEM—-EDS). Consistent with
recent studies proposing multiple episodes of fluid
ingress modulating inclusion preservation in Kachin
amber (e.g., Jiang et al., 2022; Stagg et al., 2026), our
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FIGURE 1. Paleogeographic distribution of Lalacidae fossil localities. A, Barremian, 125 Ma of the map: 1, Yixian Formation,
Chaoyang area, northeastern China. B, Aptian, 120 Ma of the map: 2, Crato Formation, Crato, northeastern Brazil; 3, Lushangfen
Formation, Beijing area, northern China. C, Cenomanian, 100 Ma of the map: 4, Kachin amber, Hukawng Valley near Tanai,

northern Myanmar. (Map source: Scotese et al., 2025).
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analyses support a multistage diagenetic model and
indicate that differences in specimen preservation reflect
microtaphonomic heterogeneity in fluid chemistry and
burial conditions.

Material and methods

The amber specimen originates from a site (approximately
26°15'N, 96°34'E) in Hukawng Valley, Tanaing Township,
Myitkyina District, Kachin State, Myanmar (Thu &
Zaw, 2017). The geographical coordinates of the site are
approximately 26°15’' N, 96°34’ E. The specimen will be
permanently deposited in Myanmar Gems Museum, Nay
Pyi Taw, Myanmar, upon completion of this study. The age
of Hukawng amber is 98.8 + 0.6 Ma, according to U-Pb
dating of zircons from the volcanoclastic matrix (Shi et al.,
2012). The amber piece, HMJ-2016-019, was collected
between 2013 and 2016, well before the Myanmar army
closed the Kachin amber mines in November 2017.
The fossil was acquired in full compliance with the
laws of Myanmar, and with the International Code of
Zoological Nomenclature (ICZN, 1999), Statement of the
International Palaeoentomological Society (Szwedo et al.,
2020), and the policies proposed by Haug et al. (2020).

Reflected-light micrographs were acquired using
a Zeiss AXIO ZoomV16 stereomicroscope at the Bonn
Institute of Organismic Biology, Section Paleontology,
University of Bonn. Each image represents a digitally
stacked composite of ~15-50 photographs taken at
different focal planes and combined using Helicon Focus
V7.

Micro-CT data were acquired using a Phoenix
Vitomelx S 180 micro-CT (GE Measurement and Control,
Wunstorf, Germany) located at the Bonn Institute of
Organismic Biology, Section Paleontology, University of
Bonn, using a DXR-250 flat-panel detector (2024 x 2024
px, 16-bit) at 80 kV and 80 pA, 500 ms per projection,
with 1000 projections over 360°, yielding an isotropic
voxel size of 6.70 um (0.00670448 mm). Volume data
processing was performed using the software Avizo 8.1
(FEI Visualization Sciences Group).

Backscattered electron (BSE) imaging and energy-
dispersive X-ray spectroscopy (EDS) analyses were
conducted at the Bonn Institute of Organismic Biology
(BIOB), University of Bonn, using a TESCAN VEGA 4
scanning electron microscope equipped with a tungsten
filament and a TESCAN Essence™ energy-dispersive
X-ray spectroscopy (EDS) system. Prior to analysis,
samples were carbon-coated using a Quorum Q150T ES
sputter coater (Quorum Inc., Lewes, UK). Observations
were performed at an accelerating voltage of 15 kV and a
working distance of 10 mm.

Confocal z-stacks were acquired on a Nikon Al
confocal laser scanning microscope with the LFOV
(FOV25) head mounted on a Ti2 inverted microscope
at the Anatomical Institute of the University of Bonn.
Excitation used the 488-nm laser line; fluorescence was
detected on GaAsP PMTs (DU4) after a 405/488/561/640
dichroic and a 525/50-nm band-pass emission filter.
A Nikon Plan 4x/0.10 NA air objective (n = 1.00) was
used, with the confocal pinhole set to 20.4/21.7 um.
Images were recorded at 1024 x 1024 pixels with scanner
zoom (.720—4.000. Line averaging was set to 4 with
one-way Galvano scanning. Each dataset comprised a
single channel (Alexa Fluor 488) Z-stack of 7-90 optical
sections at 5-um spacing. Data were saved as 12-bit ND2
files (stored as 16-bit in memory). Images were viewed
and measured in Fiji/ImagelJ (v2.16.0/1.54p).

Systematic framework for Fulgoromorpha Evans,
1946 follows Bucher et al. (2024) and Bourgoin & Szwedo
(2023); genitalic terminology follows Bourgoin (1993);
wing venation terminology follows Nel ez al. (2012) and
Bourgoin et al. (2015), adapted by Schubnel et al. (2019)
for the postcubitus vein. Wing venation abbreviations as
follows: C, costa; ScP, subcostal posterior; RA, radius
anterior; RP, radius posterior; MP, media posterior; CuA,
first branch of cubitus anterior; CuA, second branch of
cubitus anterior; CuP, cubitus posteriof; Pcu, postcubitus
vein; A first anal vein. Crossveins are written in lower-
case (e.(é., mp-cu, crossvein between MP, . and CuA, or
posterior margin of wing).

Systematic palaeontology

Order Hemiptera Linnaeus, 1758
Suborder Fulgoromorpha Evans, 1946
Superfamily Delphacoidea Leach, 1815
Family Lalacidae Hamilton, 1990

Cretolala Jiang, Boderau, Jouault & Szwedo gen. nov.
LSID urn:lsid:zoobank.org:act:229091A3-D052-4B1E-
B472-30CE7D06F45

Type species. Cretolala kachinensis sp. nov.; by present
designation and monotypy.

Etymology. The generic name is formed from the
combination of “Cretaceous” and generic name “Lalax”;
the latter is derived from the Greek AdAag (“‘croaker”,
“caller”), in reference to a lalacid planthopper from the
Cretaceous. Gender is feminine.

Diagnosis (provisional, pending confirmation from
additional specimens and in combination with species-
level diagnostic characters). Tegmen with narrow base
and distinctly widened apical portion; costal margin

128 « Palaeoentomology 009 (2) © 2026 Magnolia Press

TANG ET AL.



strengthened, broad and wrinkled. Pc+CP shifted away
from anterior margin near tegmen base, parallel to CA,
forming a narrow, sclerotized costal area. ScP+R forks
basad both CuA fork and Pcu+A  fusion. RA with two
terminals; RP with three terminals; MP with five terminals;
CuA | and CuA, with two terminals each.

Cretolala kachinensis Jiang, Boderau, Jouault &
Szwedo sp. nov.

LSID urn:lsid:zoobank.org:act:229091A3-D052-4B1E-
B472-30CE7D06F45

(Figs 2-5)

Material. Holotype: HMJ-2016-019, adult female
in Kachin (Burmese) amber from northern Myanmar.
Repository: Myanmar Gems Museum, Nay Pyi Taw,
Myanmar. Condition: the specimen is incomplete, with
the head and the dorsal part of the thorax missing.

Etymology. The specific epithet is derived from
“Kachin”, the name of the state in northern Myanmar
where the amber originates, and is Latinized with the
adjectival suffix -ensis, meaning from “Kachin”.

Diagnosis. As for the genus, due to monotypy.
Additional features include forewing coloration and
venation details: costal margin with a continuous dark band
along costal area; membrane bearing nearly continuous
aligned patches and short transverse bands; a discrete
insular macula on ScP+RA; a sub-elliptical isolated
macula near distal Pcu; distad of forks of RP and MP,
pigment is vein-following, tracking adjacent longitudinal
and crossveins; postnodal cell centers unpigmented,
forming hyaline “windows”; cell C1 wider than cells C3
and C5, cell C3 about as long as cell C5; metatibiotarsal
formula 5:8:14, subapical platellaec (sarcochaetae) not
observed, possibly absent; gonapophysis IX with distinct
apical serrations.

Locality and horizon. Noije Bum Hill, Hukawng
Valley, Kachin State, Myanmar; mid-Cretaceous,
Cenomanian.

Description. Head and dorsum of thorax not
preserved (Fig. 2).

Forewing (Tegmen) (Fig. 3). Basal portion missing;
preserved length about 6.6 mm, width about 4.1 mm;
membranous; corium narrowing towards base, membrane
widening posteriad; tornus straight, not convex, as
a prolongation of claval margin; anteroapical angle
widely rounded, at the same level as posteroapical
angle; posteroapical angle rounded; costal margin
blade-shaped, with a distinct, sclerotized costal area
formed between costal margin (CA) and praecosta+costa
posterior (Pc+CP); costal weakening at level of stigmal
area (damaged); ambient vein distinct, appendix wide,
transversely wrinkled; clavus with obtuse apex, slightly
exceeding % of tegmen length; basal cell not preserved,
preserved stem ScP+R about as long as branch RP to the

level of nodal r-m, veinlet, forked basad of CuA forking;
branch ScP+RA subparallel to costal margin, ScP forked
at the level of nodal 7-m, veinlet; postnodal section of RA
slightly curved medially, reaching margin at anteroapical
angle with two terminals visible; preserved portion of
stem MP with a long stalk, first fork at level of nodal
line, at level of ScP forking, and apicad of CuA fork,
well basad of claval apex; branch MP forked into MP _,
and MP,_, at around level of claval apex, branch MP ,
forked slightly basad of apical line ir veinlet, reaching
margin with three terminals at apex of forewing; branch
MP, , forked on membrane, apicad of apical line veinlet
m-cu,, basad of apical line veinlet im; stem CuA forked
at level of Pcut+A  fusion, branch CuA, forked apicad
of m-cu, veinlet, reaching margin at posteroapical angle
with two terminals, branch CuA, forked slightly basad of
claval apex, slightly basad of apical icua veinlet, reaching
margin of tegmen on tornus with two terminals; claval
vein CuP bent at apical section, forming obtuse angled
apex of clavus; claval vein Pcu slightly sinuate, fused
with A apicad of stem ScP+R fork, at level of CuA fork;
PcutA, reaching claval margin with arcuate terminal
section, well basad of claval apex; single claval veinlet
cup-pcu present, placed basad of claval veins junction
(tentatively identified; confirmation requires additional
material); icu veinlet present reaching margin at apex
of clavus (tentatively identified; confirmation requires
additional material); cell C1 lanceolate, widest at median
portion, closed posteriorly with apical line veinlet ir; cell
C3 about as long as cell C5, cell C3a elongate triangular,
both C3 and C3a closed with apical line imp veinlets;
cell C5 lanceolate, about 5.5 times as long as wide. An
additional crossvein im, between MP, and MP, in left
forewing with no counterpart in right forewing; mp-cua;
present between MP, and CuA | in left forewing, with no
counterpart in right forewing.

Hind wing (Fig. 3). Right hind wing partly preserved;
broad brown marginal band present; RP pectinate, forking
into terminals RP, RP, and RP,, reaching wing margin
at anteroapical angle; preserved portion of MP with
two terminals reaching margin; long veinlet r-m partly
preserved, longer than section of RP apicad veinlet up to
fork.

Leg (Fig. 4). Prothoracic legs. Left: tibia partially
preserved; tarsi three-segmented; protarsal claws distinct,
arolium wide, lobate; right: protibia length about 1.5 mm,;
protarsus preserved, length about 0.7 mm. Mesothoracic
legs. Left: mesocoxa, mesotrochanter, mesofemur partly
preserved; mesotibia length about 1.8 mm, with margins
covered with lateral microsetae; mesotarsus three-
segmented; one preserved mesotarsal claw visible. Right:
mesotrochanter, mesofemur, mesotibia, mesotarsomeres
partly preserved. Metathoracic legs. Left: metacoxa and
metatrochanter partly visible; metacoxa without coxal
spine; metafemur length about 1.0 mm, metatibia length
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FIGURE 2. Cretolala kachinensis gen. et sp. nov., holotype (HMJ-2016-019). A-D, Reflected-light micrographs. A, Right lateral
view. B, Left lateral view. C, Dorsal view. D, Ventral view. E, F, Micro-computed tomography (micro-CT) reconstructions. E,

Dorsal view. F, Ventral view. Scale bars = 1 mm.
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FIGURE 3. Wing venation of Cretolala kachinensis gen. et sp. nov., holotype (HMJ-2016-019). A—D, Micro-CT
reconstructions: A, Right forewing, external surface; B, Right forewing, internal surface; C, Left forewing, external
surface; D, Left forewing, internal surface. E, Interpretive drawing of forewing. F, Portion of right hind wing, internal
surface, reflected-light micrograph. G, Overlay drawing corresponding to F. H, Portion of left forewing showing
crossvein differences relative to right forewing, reflected-light micrograph. I, Overlay drawing corresponding to H.
Scale bars = 1 mm (A-E, H, I), 0.5 mm (F, G).

about 1.9 mm, without lateral cuticular spines or metatibial small spines and one lateral long robust spine. Right:
spiniform sensillum visible, with five strong apical teeth; metafemur partly preserved; metatibia with three apical
basimetatarsomere length about 1.0 mm, with dense spines visible; metabasitarsomere partly preserved.
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FIGURE 4. Body details of Cretolala kachinensis gen. et sp. nov., holotype (HMJ-2016-019). A, Legs, overview,
reflected-light micrograph. B, Legs, overview, micro-CT reconstruction. C, Female ovipositor, right lateral view,
micro-CT reconstruction. D, Foreleg tarsus and pretarsus, dorsal view, reflected-light micrograph. E, Left foreleg
tarsus and pretarsus, ventral view (from A), confocal laser scanning micrograph (CLSM). F, Right foreleg tarsus and
pretarsus, ventral view (from A), CLSM. G, Left midleg tarsus and pretarsus, reflected-light micrograph. H, CLSM
corresponding to G. I, Right midleg tarsus and pretarsus, CLSM. J, Right hind leg, tarsal apex bearing multiple spines,
reflected-light micrograph. K, Left hind leg, tarsal apex with multiple spines and pretarsus, CLSM. L, Metatibia apex
with five spines, CLSM. M-0O, Female ovipositor: M, Reflected-light micrograph; N, Micro-CT reconstruction; O,

CLSM. Scale bars = 0.4 mm (A); 0.5 mm (B-D); 100 um (E, F, H, I, K, L); 0.1 mm (G, J, M); 0.25 mm (N); 200
um (O).

132 < Palaeoentomology 009 (2) © 2026 Magnolia Press TANG ET AL.



Female terminalia (Fig. 4). Ovipositor well-
developed, orthopteroid in type, with a relatively rounded
tip, length about 1.5 mm, width about 0.2 mm. Distal
portion with serrations of gonapophysis IX.

Preservation (Fig. 5). Reflected-light images show
minerals in contact with and partially covering body
structures (Fig. SA, B). Micro-CT confirms the presence
of pervasive mineral phases coatings on anatomical
surfaces and occupying the body cavity, visible as bright,
high-attenuation areas and mid-gray areas (Fig. 5C, D).
SEM imaging, EDS mapping, and spot analyses identify
quartz, feldspar (including both K-feldspar and Na-
plagioclase), pyrite and aluminosilicate mineral mixtures
as the principal body-coating and void-filling minerals
(Fig. SE-D).

In backscattered electron (BSE) images, pyrite
occurs as bright, high-Z particles and aggregates, including
isolated euhedral microcrystals, cavity-filling framboids
with overgrowths, and blocky pyrite aggregates with
overgrowths (Fig. 5E, F, I). Quartz occurs predominantly
as granular infill, passing into blocky aggregates along
cavity margins and around pyrite. Feldspar occurs as
lath- to block-shaped crystals. EDS spectra and semi-
quantitative analyses confirm the presence of K-feldspar
(K-enriched) and Na-plagioclase (Na-enriched) (Fig.
SE, F, I). Some mineral aggregates occur as irregular
patches with uneven surfaces and are confirmed by EDS
spectra and semi-quantitative analyses as aluminosilicate
mixtures, most probably clay minerals, characterized by
Si—Al-dominated compositions with localized enrichment
in K, Na, Mg, or Ca (Fig. 5F, I). Raman spectroscopy
yielded no diagnostic mineral peaks due to fluorescence
interference.

Discussion

The head and the dorsum of the thorax are not preserved,
therefore, the taxonomic placement of the new specimen
is based mainly on forewing morphology, supplemented
by partially preserved leg and genitalic structures. The
venation pattern of Cretolala gen. nov. conforms to the
general venation scheme of Fulgoromorpha, and the fossil
exhibits several conspicuous features, such as A entering
Pcu without first joining A,, more than a dozen apical
terminals in tegmen, a metatibial apex with multiple
apical teeth, and a relatively high number of apical teeth
on metatarsomeres (Bourgoin et al., 2015; Bucher et al.,
2024). Based on the absence of an extravenal pterostigma,
the presence of weakening in the stigmal area, the pattern
of terminal branching of CuA in the tegmen, and the
structure of the metathoracic legs, the fossil is best placed
within the family Lalacidae (Bucher et al., 2024; Brozek
etal., 2024).

Given the limited set of characters preserved in the
fossil, the incomplete preservation of other described
genera, and the need for a more comprehensive revision
of the family based on better material, the information
currently available precludes placement of Cretolala
gen. nov. in any of the recognized subfamilies or tribes
of Lalacidae. Cretolala gen. nov. lacks distinct subapical
sarcochaetae and platellae on the metathoracic legs,
a condition that clearly distinguishes it from Aptian
Lalacidae known from the Crato Formation (Hamilton,
1990; Brozek et al., 2024). In terms of tegminal venation,
the fossil shares more characters with Lalacidae from
China, namely the Barremian genus Lapicixius and
the Aptian genera Cretocixius and Yanducixius, yet it
still differs from them in several distinct respects. For
example, the tegmen of Cretolala gen. nov. has a narrow
base and distinctly widened apical portion, resembling
that of Cretocixius but differing from the elongate, not
basally narrowed tegmina of Yanducixius and Lapicixius.
The costal margin of Cretolala gen. nov. is strengthened
and Pc+CP is shifted away from the anterior margin near
the base, running parallel to CA and forming a narrow,
sclerotized costal arca, whereas in Yanducixius Pc+CP is
simply parallel to the costal margin and in Cretocixius it
is displaced more distally and not parallel to CA at the
base. In Cretolala gen. nov., ScP+R forks basad the CuA
fork, whereas it forks more apicad in Cretocixius and
Lapicixius and only slightly more basad in Yanducixius.
The RP branch of Cretolala gen. nov. is basally curved and
directed medially, as in Lapicixius, whereas in Cretocixius
RP is straight and subparallel to the costal margin, and
in Yanducixius it is basally curved and then subparallel
to the costal margin. In Cretolala gen. nov., CuA, forks
slightly basad of the claval apex, as in Lapicixius, whereas
in Cretocixius CuA, forks distinctly apicad of the claval
apex, and in Yanducixius it forks slightly apicad of the
claval apex. In Cretolala gen. nov., the tornus is straight
and aligned with the claval margin, in contrast to the tornus
of Cretocixius, which sinuately diverging medially, and
the slightly convex tornus of Yanducixius and Lapicixius.

Currently, 12 fulgoromorphan families have
been documented from Burmese amber—four extant
(Achilidae, Cixiidae, Derbidae, and Nogodinidae) and
eight extinct families (Dorytocidae, Fulgoridiidae,
Inoderbidae, Jubisentidae, Katlasidae, Mimarachnidae,
Perforissidae, and Yetkhatidae) (Wang et al., 2025). The
fossil described in this study, Cretolala kachinensis gen.
et sp. nov., is the first record of the family Lalacidae in
amber from the Kachin region of northern Myanmar, and
the first Cenomanian occurrence of this family.

In Cretolala kachinensis gen. et sp. nov., wing
maculation is preserved on the retained portions of the
forewings and on the preserved distal part of the hind
wing. Forewing maculation is widespread and diverse in
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FIGURE 5. Taphonomic analysis of Cretolala kachinensis gen. et sp. nov., HMJ-2016-019. A, B, Reflected-light micrographs
of the same specimen; the boxed area in B was selected for SEM-EDS. C, D, Micro-CT reconstructions showing attenuation
contrasts: bright areas (high attenuation); mid-grey areas (moderate attenuation). E, F, SEM-BSE images of the regions in B. Red
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Fulgoromorpha (Bourgoin, 2025: https://flow.hemiptera-
databases.org/flow/). Insects display striking variation
in coloration and patterning across species, populations,
and individuals. These traits mediate diverse biological
functions, including mate choice, recognition, mimicry,
aposematism, deflection, and camouflage, and can also
contribute to thermoregulation, photoprotection, and water
balance (e.g., Wittkopp et al., 2003; Parchem et al., 2007;
Wittkopp & Beldade, 2009). Evidence indicates that color
pattern evolution is not governed by a single selective
regime, and the dominant ecological pressures vary
across taxa, populations, environments, and evolutionary
timescales (Wittkopp et al., 2003). In our specimen, the
dorsal pattern forms a face-like arrangement (eye-like
spots and a mouth-like element), suggesting possible
aposematic or mimetic signaling, whereas the lateral
outline may act as plant-like camouflage—plausible in an
arboreal herbivore (Fig. 6). These ecological interpretations
remain tentative but provide testable hypotheses for future
comparative analyses of wing maculation in Lalacidae.
The new species exhibits a forewing maculation
pattern distinct from that reported in other lalacid
fossils (Fig. 2), thereby increasing the morphological
disparity of fossil Lalacidae and providing new data
for ecological inferences across fossil assemblages of
Fulgoromorpha. Maculated forewings are widespread

among cicadomorphans and fulgoromorphans, with groups
tightly linked to their host plants. Recent diversification
analyses have demonstrated that global floristic turnover
impacted the evolutionary trajectories of these lineages
(Boderau et al., 2025c). Quantitative analyses integrating
fossils with well-preserved wing maculation and extant
taxa remain to be undertaken. Such analyses will help
clarify the paleoecological signal and selective pressures
across clades and evolutionary timescales. However, this
will also require more complete fossil material. Robust
evolutionary inference emerges only when fossils from
different intervals are compared with extant taxa using
both wing and body characters (Jiang et al., 2024). Many
Mesozoic specimens represent stem groups of extant
lineages. The new material is incompletely preserved and
lacks important structures such as the head and thorax.
Additional specimens would help expand character
sampling and further clarify patterns of morphological,
phylogenetic, and ecological evolution.

The examination of the studied specimen give light
about the state of preservation of the amber inclusion.
Reflected-light results indicate the occurrence of mineral
phases filling fractures around the specimen and are
locally contiguous with wing structures. Using material-
dependent X-ray attenuation in the micro-CT dataset, we
mapped these phases throughout other body regions. The

FIGURE 6. Life reconstruction of Cretolala kachinensis gen. et sp. nov. (illustrated by Lucia Smidova).
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minerals primarily delineate and stabilize pre-existing
cavities and spaces, enhancing attenuation contrast and
improving reconstruction of soft-tissue in micro-CT
reconstruction of insects trapped in Kachin amber, a result
consistent with the interpretation of Stagg et al. (2026).
In our specimen, these attenuation contrasts principally
represent cavities and mineral infills rather than direct
replacement of fine soft-tissue structures.

SEM-EDS shows K-feldspar and Na-plagioclase as
blocky grains within a matrix of widespread fine-grained
quartz. Pyrite occurs mainly as cavity-filling framboidal
and blocky aggregates with euhedral overgrowths, locally
surrounded by larger quartz crystals. Si—-Al-dominated
materials with variable enrichment in K, Na, Mg, or Ca,
occur as micrometer-scale infillings and as larger, compact
patches between fine quartz grains.

Based on the observed mineral assemblages and their
textural relationships, we propose a tentative paragenetic
model in which fine-grained quartz and feldspar entered
the resin as detrital grains, infilling open cavities
and voids, consistent with the mineralogy of the host
sediments of Kachin amber (Cruickshank & Ko, 2003; Shi
et al., 2012). Regarding the source of feldspar and fine-
grained quartz, although contributions from authigenic
silica or altered ash-derived aluminosilicates cannot
be entirely ruled out, the angular grain shapes, blocky
habits, and mineral associations support a detrital origin
introduced by fluid infiltration. Pyrite then precipitated in
pore spaces under sulfate-reducing conditions and later
experienced overgrowths during subsequent fluid pulses.
This was followed by precipitation of authigenic silica,
forming large crystals and cavity-lining overgrowths.
Aluminosilicate mixtures likely represent clay/silica
aggregates derived from feldspar alteration and/or late-
stage gel aggregation within the silica-rich matrix. The
feldspar grains observed here likely reflect host-sediment
input and indicate episodic communication between resin
interiors and surrounding sediments.

Taphonomic studies of Kachin amber indicate that
calcite, quartz, pyrite, and clay minerals are widely
present within inclusions (e.g., Jiang et al., 2022; Stagg
et al., 2026). Stagg et al. documented calcite, quartz,
pyrite, and clay minerals co-occurring as infills within
single body cavities in mayfly fossils from Kachin amber
and proposed a tentative infilling sequence. They further
analyzed the clay minerals, focusing on composition and
implications for preservation in Kachin amber. In our
specimen, calcite was not detected; instead, we identified
feldspar (K-feldspar and Na-plagioclase) and fine-grained
quartz occurring as detrital grains. This indicates that host-
sediment material was introduced by fluids into voids
within the amber (resin/copal), thereby contributing to
cavity infilling and influencing preservation. Collectively,
these observations support a multistage diagenetic history

for Kachin amber and highlight variability among
inclusions in mineral assemblages and timing. Recent
work shows that sedimentary rock associated with amber
affects its preservation (Lozano et al., 2025), potentially
influencing the preservation of inclusions in other amber
localities as well and warranting further investigation.

Conclusion

In this study, we describe Cretolala kachinensis gen. et
sp. nov., a new lalacid taxon from mid-Cretaceous Kachin
amber, and provide an artistic reconstruction in Fig. 6. This
fossil represents the first amber record of Lalacidae, the
first Cenomanian record of this family, and adds a third
fossil locality for Lalacidae in the Northern Hemisphere.
The distinctive combination of venational and body
features, together with the unique forewing maculation
of Cretolala kachinensis gen. et sp. nov., expands the
known morphological diversity of Lalacidae and provides
a first step toward refining the morphological concept
of the family, while also offering new insights into its
evolutionary history. At the same time, it highlights the
need for additional, well-preserved material to refine the
family’s taxonomy further. In addition, our taphonomic
analysis of Cretolala kachinensis gen. et sp. nov. indicates
that preservation in Kachin amber is strongly influenced
by mineral infilling. The specimen records a multistage
diagenetic history, with variation in mineral assemblages
and timing even among inclusions from the same deposits.
These insights contribute to a more nuanced understanding
of the conditions governing soft-tissue and morphological
fidelity in Cretaceous amber faunas.
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