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The fossilization of organisms in amber displaying the
behaviour in which they were engaged when becoming
entrapped in tree resin is known as “frozen behaviour” (Arillo,
2007). Findings of frozen behaviour are rare and can uncover
valuable information on how food webs were structured in the
past. One of the most reported interactions between organisms in
amber is the case of parasitengonan mites still attached to their
hosts (De Baets et al., 2021). Parasitengona is an ingroup of
Trombidiformes characterised by a complex life cycle (Krantz &
Walter, 2009) in which the active post-larval forms (deutonymph
and adult) are predatory, while the six-legged heteromorphic
larva (for challenges of the term, see Haug, 2020) is parasitic
on euarthropodan and vertebrate hosts (Makol et al., 2012).
Given the firm grip of most parasitengonan mites to their hosts
(e.g., Abro, 1988), these mites are often found in amber still
attached to them (De Baets et al., 2021). Among Parasitengona,
there is an ingroup characterised by their extremely long legs
(Wohltmann, 2000), Erythraeoidea, or long-legged velvet mites.
Erythracoidean larvae parasitise several euarthropodan groups,
with few exceptions (Stroinski et al., 2013). Most known hosts
from the fossil record are dipterans (as reviewed by Arillo et al.,
2018; Arce et al., 2024), with a few reports on other insects: a
moth (Poinar et al., 1991), a spider and a booklouse (Weitschat
& Wichard 1998), and a cicada (Poinar ef al., 2012). Here we
report a piece of Kachin (Myanmar) amber of ca. 100 Mya
with a mite attached to a planthopper. We further discuss its
implications for the host-parasite relationship of Erythraeoidea.
Material and methods. This study focuses on bioinclusions
found in an amber piece from Kachin amber, Myanmar. The age
of Kachin amber is of about 100 million years (Shi et al., 2012).
The specimen is part of the collection of one of the authors
(PM) and is deposited under repository number BUB 3747.

https://orcid.org/0000-0002-0936-5730
https://orcid.org/0000-0001-9208-4229

https://orcid.org/0000-0001-8254-8472

The bioinclusion was documented with the aid of
a Keyence VHX-6000 digital microscope using different
illumination settings, white and black background. We also
applied the HDR (High Dynamic Range) function, which
combines multiple frame captures using different exposures
into a single photo. Images in x-y axis and adjacent frames were
merged into a single panorama by the built-in software. The
sharpest photos enhancing contrast, and showing the highest
degree of detail, were then selected. Further processing was
performed using Photoshop CS2.

Results. The syninclusion (Figs 1, 2) consists of a mite
(mite A) and a planthopper in close contact through the anterior
part of the mite feeding apparatus (gnathosoma) and the
abdomen of the planthopper. Next to them is an additional mite
(mite B).

Mite A: Body organised into gnathosoma (functional head)
and idiosoma (trunk), most relevant characters accessible in the
ventrolateral position (Fig. 1A). The surface of the cuticle on
the idiosoma bears a pattern of ridges (Fig. 2D). Urstigmata (or
Claparéde’s organ; osmoregulatory organ) apparently absent.
The mite has three pairs of legs (trunk appendages), therefore
representing a larva. The three coxae (basipods) of the legs are
distant from each other. The first pair of legs is 1.6 times the
length of the idiosoma, the second pair of legs is 1.4 times the
length of the idiosoma, and the third pair of legs is 1.7 times
the length of the idiosoma. The mite seems to be attached to
abdomen segment 2 of the planthopper via the anterior part of
the mite feeding apparatus (gnathosoma), although the precise
attachment area is not visible on either side of the amber piece:
on one side the attachment site is blocked by the planthopper
(Fig. 1A), and on the other side it is blocked by a bubble (Fig.
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FIGURE 1. Long-legged velvet mite larva (ventrolateral view) attached to a planthopper (ventral view), and a post-larval parasitengonan
mite next to them (dorsal view). A, Overview. B, Colour marked. Abbreviations: at = antenna; ce = compound eye; hc = head capsule; ms
= mesothorax; pt = prothorax; t1-3 = trunk appendages (legs) 1-3; 2B = trunk appendage of the planthopper, details in Fig. 2; 2C = stylet
of the planthopper, details in Fig. 2.

FIGURE 2. Long-legged velvet mite larva (dorsolateral view) attached to a planthopper (dorsal view), and a post-larval parasitengonan
mite next to them (ventral view). A, Overview. B, Distal elements of the trunk appendages (legs) of the planthopper (from Fig. 1). C,
Close-up on the distal part of the planthopper beak with extended stylet (from Fig. 1). D, Close-up of the surface of the idiosoma of the

mite larva.
2A). The idiosoma (functional trunk region) shows some level Mite B: Most relevant characters of the specimen are
of distension, indicating a possible case of engorgement. accessible in dorsal view (Fig. 1 A). Gnathosoma bearing slender
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pedipalps. Armilla (extensible collar in the gnathosoma) absent.
Idiosoma round, covered in numerous but separated setae.
Aspidosoma (anterior area of the idiosoma) bearing a small
nasus (prodorsal projection). Crista (dorsal median thickening
of the idiosoma) and dorsal shield either absent or not visible.
Four pairs of long legs, hence an active post-larval stage, bearing
both short and elongated setae. Leg 1 longer than the rest of the
legs. Leg 1 and 4 longer than the idiosoma. Femur sub-divided.
Tibia 1 thicker than the rest of the leg and elongated. Tibia 2
thicker than the rest of the leg and shorter than in leg 1. Tibia 3
not visible. Tibia 4 almost as thick as the rest of the leg.
Planthopper: Body length about 2.2 mm. Eumetope (frons,
frontal head sclerite) at each side with two longitudinal rows of
sensory pits. At least half of the compound eyes concealed by
pronotum from dorsal view. Beak long, extending to abdomen
segment §; stylet extended (Fig. 2C). Pronotum inverted V-
shaped, median carina doubled, with two oblique longitudinal
rows of sensory pits. Lateral carinae of mesonotum sharp,
mesonotum with sensory pits in areas between median and
lateral carina, paradiscal area, and forewing pad. Metanotum
with faint laterodiscal carinae, clusters of sensory pits in discal
area and hind wing pad. Fore and mid tibia somewhat foliaceous,
with distinctive colouration. Hind tibia without lateral spine,
with five visible asetigerous apical teeth. Hind tarsus with two
elements (tarsomeres); tarsomere 1 apparently wider and longer
than tarsomere 2, about 1.5x; tarsomere 1 with at least four seta-
bearing teeth visible (Fig. 2B). Claws of hind leg small.
Discussion. The three pairs of legs on the mite attached
to the planthopper are characteristic of mite larvae. The
gnathosoma is not accessible since the mite is attached through
it to the planthopper’s abdomen and due to a bubble being
present on one side of the amber piece. The dorsal shield is also
not visible due to the position of the mite. The general body
shape, the large distance between coxae 1 and 2, the apparent
absence of urstigmata and the extremely long legs point to
the mite being a representative of Erythracoidea (Wohltmann,
2000). Additionally, the ridge pattern on the surface of the
cuticle is similar to the ones depicted on other living specimens
of erythraeoidean larvae (e.g., Southcott, 1961: figs 21, 22).
The mite with four pairs of legs is a post-larval mite, either
a nymph stage or an adult. Unfortunately, relevant characters,
such as chelicerae, the crista, dorsal shields, bothridia or the
number of eyes (Krantz & Walter, 2009), are not visible in
the specimen. The general body shape and setae disposition
on idiosoma points to it being a representative of terrestrial
Parasitengona. The specimen does not have sclerotised bands on
dorsum of idiosoma, hence it is not a Trombellidae. The absence
of an armilla (extensible collar in the gnathosoma) also rules
out Smarididae (Southcott, 1961). Nevertheless, since most
relevant characters for distinguishing parasitengonan ingroups
are not visible, the mite can only be identified as a post-larval
representative of Parasitengona.
The immature planthopper can be identified as a
representative of Dorytocidae, which is an extinct group
exclusively known from Cretaceous Myanmar amber, based on

the composition of its characteristics as follows: the inverted V-
shaped pronotum with a doubled median pronotal carina, sensory
pits present on the disc of meso- and metanotum, foliaceous
fore and mid tibia, dorsum of abdomen carinate, and the
absence of wax-pore plates (Emeljanov & Shcherbakov, 2018).
Furthermore, the new fossil shares significant morphological
similarities with the second post-embryonic stage of Dorytocus
ornithorhynchus (Emeljanov & Shcherbakov, 2018), although
its body is much shorter and the number of distal teeth on the
hind tibia and tarsomere 1 differs.

The anterior part of the gnathosoma of the mite larva is
very close to the abdomen of the immature planthopper and
there is an apparent engorgement of the mite. These are both
strong indications that the mite has been attached to and feeding
on the planthopper when entrapped in the resin. However, since
aberrations in the amber piece do not allow further resolution of
the attachment site of the mite, we cannot exclude the possibility
that the mite and the planthopper nymph are simply preserved
very close to each other.

In the extant fauna, there are several records of a parasitic
interaction between erythracoidean larvae and hemipterans,
including planthoppers (reviewed by Stroinski et al., 2013).
Although extant long-legged velvet mites are found parasitising
a long list of different euarthropodan hosts (Stroinski et al.,
2013), most of the reports of parasitism by erythracoideans in
the fossil record are of dipteran hosts (see above). Poinar et al.
(2012) found two long-legged velvet mites attached to another
hemipteran, an adult cicada (Minyscapheus dominicanus), in
Miocene Dominican amber. To the best of our knowledge, our
present discovery constitutes the fifth record of a non-dipteran
host in the fossil record, and the oldest record of a long-legged
velvet mite attached to a hemipteran specimen.

In the case here reported, the hemipteran is immature.
Immatures of Dorytocidae could have been living on bark
(corticolous) in the Kachin amber forest, as indicated by
morphological specialisations, such as the foliaceous fore and
mid tibiae, the edges of the abdomen, the long beak, and cryptic
colouration (Emeljanov & Shcherbakov, 2018; Amaral et al.,
2024). Unfortunately, most records in extant specimens do
not mention the stage of the planthopper host, except for the
ones reported by Makol ez al. (2014) and Xu et al. (2020), in
which both specimens appear to be adults, since their sex was
reported. In fact, there is no known record in the present fauna
of planthopper immatures being parasitised by erythraeoidean
mites. However, there are records of erythraeoidean larvae
parasitising other hemipteran immatures (Torrico-Bazoberry
et al., 2020). In the previously reported fossil record, the
parasitised cicada is an adult (Poinar et al., 2012).

In the present record, the mite was attached to the second
segment of the abdomen of the planthopper. From the reported
long-legged velvet mites on planthoppers in extant fauna, in the
only record in which the place of attachment is reported, mites
were also attached to the abdomen of its female host (Flatidae,
Makol et al., 2014). Attaching to the abdomen region of the host
may help parasitic mites to avoid being forced to detach by the
host.

LONG-LEGGED VELVET MITE (ERYTHRAEOIDEA)
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For parasitengonan larvae, hosts not only serve as a mean
of nutrition, but also as a way of dispersing (Wohltmann, 2000).
Despite not being such strong dispersers as hosts capable
of flight, an immature planthopper may still possess a high
jumping ability. With their extremely long legs, erythracoidean
mites could freely move for long distances among environments
such as brush piles, sticks, and leaves, like thread-legged bugs
(Emesinae). Yet, attaching to an immature planthopper could be
helpful for spreading, for example, from one plant to another.
However, the presence of the large-sized parasitic mite is likely
to affect its movement capability. In fact, sublethal infestations
of erythracoidean larvae have been shown to affect the ability of
the homopteran hosts to escape predators (LaMunyon & Eisner,
1990). The lower movement ability of the host could have also
influenced the entrapment of both the host and parasite in the
tree resin, leading to later fossilisation.
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