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Abstract

A fossil genus Myanmaro gen. nov., with a species M. primus sp. nov. (Diptera, Chironomidae) is described from mid-
Cretaceous Burmese amber (~100 Ma). The adult male of the new species shows the wing venation pattern lacking a cross-
vein MCu, the fore leg ratio lower than 1, and the gonostylus folded inwards - features typical of the subfamily
Orthocladiinae. A bifid gonostylus, with an articulate, likely movable inner branch, is the character indicating a close
relationship between Myanmaro and Diplocladius Kieffer, 1908, the latter genus previously postulated as an early lineage
in Orthocladiinae. Several characters, i.e. the structure of tergite IX and the anal point, are defined as generic autapom
orphies for Myanmaro. A combination of the shape of hypopygial volsellae (or their absence) and the lack of tibial combs
also separate this genus from related extant Orthocladiinae and from the only known Cretaceous extinct orthoclad genus
Lebanorthocladius Veltz, Azar et Nel, 2007.
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Introduction

Based on the number of described taxa counted by Pape et al. (2011) and those published later, the family
Chironomidae is the most species-rich group of aquatic insects and one of the largest dipteran families, with nearly
7,500 specific and 550 generic names. Within 12 chironomid subfamilies, the Orthocladiinae, commonly called
“orthoclads”, is the most diverse group. This subfamily includes nearly half the number of described extant
chironomid species, clustered in 174 genera and 36 subgenera (Ashe & O’Connor 2012). In contrast to the well-
studied extant fauna, Orthocladiinae are merely known from a couple of names coming from the Cretaceous.
Unfortunately, the specific names by Boesel (1937) introduced on the basis of inclusions from Upper Cretaceous
Canadian amber and originally attributed to the subfamily are suggested to be treated as Orthocladiinae with
uncertain generic placement (Veltz et al. 2007, Zelentsov et al. 2012). The orthoclad evidenced as the oldest known
and dated back to ca. 130 Ma, Lebanorthocladius furcatus Veltz, Azar et Nel, 2007, is thus the only representative
of this subfamily recorded from the Cretaceous and described precisely enough to be regarded as definable on the
background of potential further new taxa (Veltz et al. 2007). On the other hand, relatively high numbers of
orthoclad specimens were reported from the Cretaceous, but determined only to the subfamily level (e.g. Kalugina
1974, 1976; Azar & Nel 2010).

Burmese amber, often referred to as “Burmite”, is dated back to the beginning of the Upper Cretaceous (early
Cenomanian) or perhaps even earlier, showing traces of redeposition, and thus being proposed to be called “mid-
Cretaceous” (Shi et al. 2012, Smith & Ross 2018, Zhang et al. 2018). This amber, mined in the Hukawng Valley in
Kachin State, Myanmar, until recently was regarded as rare. But new mines have produced scores of new amber
specimens, and over the past several years the number of taxa described from Burmese amber has significantly
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increased. According to the most recently updated checklist by Ross (2018), more than 1,000 species of fossil
organisms classified in 777 genera, 525 families and 102 orders are known. Insects, as the most diverse group, are
represented by 30 orders, 353 families, 556 genera and 693 species, including Diptera, with 47 families, 99 genera
and 127 species (op. cit.). However, only two Chironomidae species have been described from Burmese amber to
date. This could be due to the poor preservation of minute chironomid inclusions or the difficulty of examining
their extremely small diagnostic structures. But it certainly is not an evidence of a low species richness of these
dipterans in the mid-Cretaceous (cf. Grimaldi er al. 2002; authors’ unpubl. data). The two chironomid species
described from Burmese amber are placed in the extinct genus Furcobuchonomyia Baranov, Goral et Ross, 2017
(F. saetheri Baranov, Goral et Ross, 2017 and F pankowskii Gitka et Zakrzewska, 2017) and in the subfamily
Buchonomyiinae (Baranov er al. 2017, Gitka & Zakrzewska 2017). It was preliminarily estimated that this
subfamily is abundant in amber from Myanmar, being more diverse in the Cretaceous (Zakrzewska & Gitka 2018,
Baranov et al. 2019), contrary to the extant fauna merely known from three species worldwide (Brundin & Sather
1978, Murray & Ashe 1985, Andersen & Sather 1995). This clearly shows that the species richness or subfamily
composition of Cretaceous and recent Chironomidae varies widely, with other differences noted previously, e.g. the
extant second largest subfamily Chironominae absent or extremely rare in Cretaceous resins (cf. Kalugina 1974,
1976; Azar & Nel 2010). Our preliminary inventories confirm that Orthocladiinae appear among chironomid
specimens found in Burmese amber. Nevertheless, no specific description of an orthoclad has so far been published
from this deposit until now.

Material and methods

Origin, processing and deposition of the type material. The specimen examined is the inclusion preserved in
Burmese amber (mid-Cretaceous, ~100 Ma), mined in the Hukawng Valley in Kachin State, Myanmar. The amber
was ground and polished manually so that the inclusion could be viewed as clearly as possible and its diagnostic
structures could be studied. Measurements of the specimen are in micrometres, except for the total length and the
wing length given in Table 2 (in millimetres). The body length was measured from the antennal pedicel to the end
of the gonostylus, and the wing from the arculus to the tip. Lengths of leg segments and palpomeres were rounded
off to the nearest 5 um. The antennal, venarum and hypopygium ratios (AR, VR, VR, HR, HV) were calculated
to the first decimal place, and the leg ratios (LR, ,) to the second digit after the decimal point. The morphological
terminology and abbreviations follow Sather (1980). The photographs were taken using the PZO Biolar SK14
microscope and Helicon Focus 6 image stacking software. The inclusion is part of the collection of the Laboratory
of Systematic Zoology in the Department of Invertebrate Zoology and Parasitology (LSZ DIZP), University of
Gdansk, Poland.

Geological context (IR spectrum). Today, infrared spectra obtained from amber, with reference curve
numbers registered and stored in collection archives, is the procedure recommended for museum materials,
particularly for the name-bearing specimens/inclusions to confirm their origin and to consolidate validity of new
taxa described. For supporting the examined amber’s identification, FT-IR spectrum (ATR, Attenuated Total
Reflection) was presently obtained using the IS10 spectrometer (diamond crystal at resolution 4 c¢cm™, with
application of advanced ATR correction) in the Laboratory of the International Amber Association, Gdansk,
Poland (IAA). The spectrum (Fig. 1) indicates that the amber chunk analysed comes from the Cretaceous (Wagner-
Wysiecka, pers. comm.). Relative to several samples compared, the analysed spectrum peaks at wavenumber
values (cm™) ~1725, ~1455, ~1375, ~1025 and ~975 are the same or fall in the range typical of Burmite, while
slight deviations at wavenumber bands ~1230 and ~1150 in the analysed sample are similar to those obtained for
Lebanese amber (deviation range 1-4 and 1-5, respectively) and other Burmite samples compared (1-5 and 1-18).
Thus, the presently examined spectrum shows characters typical of Burmite, and a detailed analysis of available
data displays an interesting case of its spectral characteristics (Wagner-Wysiecka, pers. comm.).
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FIGURE 1. IR (ATR) spectrum (no. 13998 IAA) obtained from examined amber (mid-Cretaceous Burmese amber, ~100 Ma;
Hukawng Valley, Kachin State, Myanmar).

Results

Family: Chironomidae Newman, 1834
Subfamily: Orthocladiinae Kieffer, 1911

Myanmaro gen. nov.

Type species: Myanmaro primus sp. nov. (by present designation).

Derivatio nominis. From Myanmar, the amber’s country of origin; noun suffixed with -0 (masculine, 3"
declension in Classic Latin).

Diagnosis. Adult male. Small, total length ~2.2 mm, wing length: ~1185 pum. Eyes bare, with wedge-like
dorsomedian extension. Antepronotum with setae in lateral position, Ac minute, Dc bi- or multiserial, Scts uniserial,
Pa bristle-like, postnotum bare. Anal lobe of wing well-developed, squama with setae, membrane without setae, with
fine punctation. Tibial combs absent; pseudospurs on mid leg tarsomeres only (absent on fore and hind leg tarsi);
claws strongly curved apically. Tergite IX extensive, with membranous posterior shoulders and longitudinal double
keel diverging into median pit; anal point broad at base, with membranous lateral parts and well-pigmented median
section. Gonostylus bifurcate: main branch with beak-shaped apex bearing short subapical setae, megaseta absent;
inner branch thumb-shaped, without setae, connected by distinct articulation with main branch. Inferior volsella with
head-like dorsal part and extensive ventral lobe covered with dense protuberances and setae.

Myanmaro primus sp. nov.
Figures 2—4

Type material. Holotype, inventory no. Fla LSZ DIZP: adult male (complete specimen, thorax deformed, Fig. 2A, B)
preserved in 11.5 x 8.5 x 3 mm piece of Burmese amber (mid-Cretaceous, ~100 Ma, IR spectrum no. 13998 IAA, Fig. 1)
mined in Hukawng Valley, Kachin State, Myanmar. Syninclusion: Chironomidae adult (inventory no. F1b LSZ DIZP).

Derivatio nominis. This is the first described representative of the chironomid subfamily Orthocladiinae from
Cretaceous Burmese amber.

Diagnosis. As for the genus.

Description. Adult male (n = 1, holotype).

Total length ~2.2 mm. Wing length: ~1185 um. Total length/wing length ratio ~1.85.

Colouration. Body, including antenna, legs and haltere dark brown to black. Wing membrane yellowish,
hyaline; C, M and radial veins distinctly darker, brown.
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FIGURE 2. Myanmaro primus sp. nov., holotype, adult male (Fla LSZ DIZP, mid-Cretaceous Burmese amber, ~100 Ma;
Hukawng Valley, Kachin State, Myanmar): A inclusion in amber, B habitus, C head and antenna (white arrows: borders
between flagellomeres, grey arrow: incomplete fusion), D wing, E base of wing, F punctation of wing membrane below RM

area. Scale bars: 5 mm (A), 1 mm (B), 100 pm (C-F).
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Head (Fig. 2B, C). Eyes bare, with bluntly wedge-like dorsomedian extension. Antenna with 13 weakly
discernible flagellomeres, proximal flagellomeres incompletely fused (Fig. 2C), ultimate flagellomere 468 um
long, AR ~1.3; pedicel pubescent, plume well-developed. Clypeals at least 12, numerous on clypeus margin.
Length of palpomeres 3—5 (um): ~75, 70, 130 (proximal palpomeres unobservable).

Thorax chaetotaxy. Aps 5-6 on each side laterally; Ac 4 pairs at least, minute; Dc 25 at least on each side, bi-
or multiserial; Scts 4 at least; Pa 1 at least on each side, bristle-like. Postnotum bare. Other setae unobservable due
to deformation of thorax.

Wing (Fig. 2D—F). Fully-developed, ellipse-shaped (Fig. 2D), with anal lobe distinct (Fig. 2E). Veins ending as
follows (in order from base to tip): An and Sc (distal sections fading), Cu,, R, R,,, M,,,, R,.;, M,,,; FCu under
RM; An reaching FCu at most. VR, ~2.2. VR, ~1.1. Setae present only on wing margin incl. costa, other veins
bare. Brachiolum with several setal tubercles (1 long seta preserved). Squama with 10 setae (Fig. 2E). Wing
membrane without setae, but with fine punctation forming an ornament, as shown on Fig. 2F.

Legs (Figs 2B, 3A—H). Tibial combs absent. Spurs and pseudospurs smooth, straight or slightly curved. Fore
leg tibia with short spur (12—15 pum) (Fig. 3A, B); mid leg tibia with two spurs (15 and 25 pm long) (Fig. 3C); hind
leg tibia with two unequally long spurs (25 and 40 pm long) and shorter (~20 pm) pseudospur between (Fig. 3D).
Pseudospurs on mid leg tarsomeres 1-4 arranged as follows: ta, with 2 pseudospurs (Fig. 3E), ta,: 1 (Fig. 3F), ta;: 1
(Fig. 3G), ta,: 3 pseudospurs (Fig. 3H); pseudospurs on tarsomeres of fore and hind legs absent. Pulvilli absent.

Claws simple, strongly curved apically. For length of leg segments and leg ratios see Table 1.

FIGURE 3. Myanmaro primus sp. nov., holotype, adult male (Fla LSZ DIZP, mid-Cretaceous Burmese amber, ~100 Ma;
Hukawng Valley, Kachin State, Myanmar): A—D tibial spurs of fore (A, B), mid (C) and hind leg (D); E-H pseudospurs of mid
leg tarsomere 1 (E), 2 (F), 3 (G) and 4 (H). Scale bar: 10 pm.
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FIGURE 4. Myanmaro primus sp. nov., holotype, adult male (Fla LSZ DIZP, mid-Cretaceous Burmese amber, ~100 Ma;
Hukawng Valley, Kachin State, Myanmar). Hypopygium in dorsal (A) and ventral view (B), C gonocoxite (grey) and
gonostylus (blue) with articulate lobe (green), D distal part of anal tergite and anal point, E inferior volsella. Scale bars: 50 um

(A, B), 25 um (C-E).
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TABLE 1. Lengths of leg segments (um) and leg ratios of male Myanmaro primus sp. nov.

fe ti ta, ta, ta, ta, ta, LR
p, 425 560 425 255 195 120 90 0.76
p, 570 570 310 180 140 75 65 0.54
p, 415 610 370 190 140 80 80 0.61

Hypopygium (Fig. 4A-E). Tergite 1X extensive, with membranous posterior shoulders surrounding
subtriangular anal point, and longitudinal double keel diverging into median pit with two minute protuberances and
ribs running towards anal point apex; anal point broad at base, with membranous lateral parts and well-pigmented
median section, as show in Fig. 4A, B, D. Gonocoxite ~205 um long, slender but slightly swollen in proximal
section, with two setae placed near apex ventrally. Gonostylus bifurcate: main branch ~75 um long, curved at mid
length, with slightly broadened distal section, apex beak-shaped bearing 2 short subapical setae, megaseta absent;
inner branch ~25 pm long, thumb-shaped, without setae, connected by distinct articulation with main branch (Fig.
4A—C). Inferior volsella ~70 pm long and 35 pm wide, with head-like dorsal part and extensive ventral lobe
covered with dense protuberances and setae (Fig. 4A, B, E). HR ~2.7, HV ~2.9.

Discussion

Several characters of the examined adult male, i.e. the lack of the wing MCu crossvein, the LR, ratio lower than 1,
and the gonostylus folded inwards, clearly indicate that Myanmaro belongs to the subfamily Orthocladiinae. This
most speciose subfamily still has, however, weakly-understood internal structure with a two-tribe system of
Orthocladiini and Metriocnemini (Cranston et al. 1989, 2012). Thus, until the proposed division and the
phylogenetic relationships between Orthocladiinae genera are tentative (op. cit.), a tribal membership of
Myanmaro must remain open.

A set of features crucial in the delimitation of Myanmaro and several presumably close Orthocladiinae genera
is presented in Table 2. The head, thorax, wing, legs, and male hypopygium characters compared suggest that the
new genus is close to the fossil Lebanorthocladius Veltz, Azar et Nel, 2007 and several extant, primitive genera
that all have a bifurcate gonostylus: Eurycnemus van der Wulp, 1874, Euryhapsis Oliver, 1981, Brillia Kiefter,
1913, Xylotopus Oliver, 1982, Plhudsonia Sather, 1982 and, more likely, Diplocladius Kiefter, 1908. The latter
genus was postulated as an early branch in Orthocladiinae, though, as requiring to be sampled for its DNA, it was
not treated in the Bayesian tree presented by Cranston et al. (2012). Nevertheless, the sets of morphological crucial
characters presently analysed indicate that Diplocladius and Myanmaro show the largest number of common
features within the genera compared (Table 2).

The bi- or trifid gonostylus consisting of non-movable, stiffly connected branches/lobes is known from
phylogenetically distant Chironomidae groups (cf. Baranov ef al. 2017, Gitka & Zakrzewska 2017), as well as from
other related nematocerans (e.g. Dominiak et al. 2014, Szadziewski et al. 2015). This character should be thus
regarded as an adaptation developed as an effective tool for junction of male—female copulatory structures during
mating rather than a phylogenetic trend or character state of family, subfamily or tribe importance. However, it can
certainly be analysed within taxa of lower rank independently, e.g. in/between Orthocladiinae genera or species.
Interestingly, the bilobed gonostylus, with the articulate, likely movable inner branch (Fig. 4A—C), is a rare
character known from Diplocladius and Myanmaro.

The genital apparatus of Myanmaro has also a unique structure of its tergite IX, with the double keel diverging
into median pit, and the anal point broad at base, bearing membranous lateral parts and well-pigmented median
section (Fig. 4A, D). The inferior volsella has a head-like dorsal part and extensive ventral lobe covered with
protuberances and setae (Fig. 4A, B, E), while the superior volsella is completely undeveloped. The gonostylus
bears short setae on a beak-shaped apex lacking a megaseta (Fig. 4A—C). The structure of tergite IX and the anal
point can be defined as generic autapomorphies for Myanmaro. The shape of hypopygial volsellae, or their
absence, form a unique character combination unknown from other genera.
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Except for the hypopygium structure, the male of Myanmaro can be separated from the compared
Orthocladiinae genera by a set of other features, namely, the bare eyes, with distinct wedge-like dorsomedian
extensions, the antepronotum bearing only lateral setae, the thorax chaetotaxy (lateral antepronotals, minute
acrostichals, bi- or multiserial dorsocentrals, scutellars in a single row), the wing with the anal lobe well-developed
and with the membrane without setae, the lack of tibial combs (Fig. 3A—D), and the arrangement of pseudospurs on
mid leg tarsomeres (Fig. 3E-H).

Males of only three mentioned genera, Lebanorthocladius, Diplocladius and Plhudsonia, similarly to
Myanmaro, have the hypopygial anal point developed, but those of the first genus have a tibial comb of hind leg
developed, the anal lobe of wing not produced, the superior volsella is present, but the inferior volsella is absent.
The two latter genera have a similarly structured gonostylus (bifurcate) and inferior volsellae, the antepronotum
bearing only lateral setae, and the wing membrane bare. However, the Diplocladius males have hairy eyes, the
tibial combs developed and the anal point short and triangular (Cranston et al. 1989). The male of Plhudsonia, like
Myanmaro, has bare eyes, with wedge-like dorsomedian extension and vestigial acrostichals, but contrary to
Myanamro, the tibial combs are present, the superior volsella is developed, and a low rounded hump sometimes
ending with a spine is observed instead of the anal point (Sether 1982, 1992). In all other compared Orthocladiinae
genera, i.e. Eurycnemus, Euryhapsis, Brillia and Xylotopus, the eyes are bare, with long, almost parallel-sided
dorsomedian extensions, but the anal point is not developed, the superior volsella often is present, the acrostichals
are absent, and the wing membrane is covered with setae (Cranston et al. 1989) (Table 2).

Acknowledgements

Sincere thanks are directed to Dr. Ewa Wagner-Wysiecka (Gdansk University of Technology, Poland), for the
analysis of the obtained amber’s IR spectrum. Comments on the manuscript by anonymous reviewers are also
greatly appreciated.

References

Andersen, T. & Sather, O.A. (1995) The first record of Buchonomyia Fittkau and the subfamily Buchonomyiinae from the New
World (Diptera: Chironomidae). /n: Cranston P.S. (Ed.), Chironomids: From genes to ecosystems. CSIRO, East
Melbourne, Victoria, pp. 363-367.

Ashe, P. & O’Connor, J.P. (2012) A World Catalogue of Chironomidae (Diptera). Part 2. Orthocladiinae. Irish Biogeographical
Society & National Museum of Ireland, Dublin. xvi +968 pp.
https://www.nhbs.com/a-world-catalogue-of-chironomidae-diptera-part-2-2-volume-set-book

Azar, D. & Nel, A. (2010) Two new non-biting midges from the Early Cretaceous Lebanese amber (Diptera: Chironomidae).
Annales de la Société entomologique de France, 46, 198—203.
https://doi.org/10.1080/00379271.2010.10697658

Baranov, V., Goral, T. & Ross, A. (2017) A new genus of Buchonomyiinae (Diptera, Chironomidae) from Upper Cretaceous
Burmese amber, with the phylogeny of the subfamily revisited. Cretaceous Research, 79, 146—152.
https://doi.org/10.1016/j.cretres.2017.07.007

Baranov, V., Giltka, W., Zakrzewska, M. & Jarzembowski, E. (2019) New non-biting midges (Diptera: Chironomidae) from
Lower Cretaceous Wealden amber of the Isle of Wight (UK). Cretaceous Research, 95, 138—145.
https://doi.org/10.1016/j.cretres.2018.11.012

Boesel, M.W. (1937) Order Diptera, Family Chironomidae. /n: Carpenter, F.M., Folsom, J.W., Essig, E.O., Kinsey, A.C., Brues,
C.T., Boesel, M.W. & Ewing, H.E. (Eds.) Insects and Arachnids from Canadian Amber. University of Toronto Studies.
Geological Series, 40, 44-55.
https://doi.org/10.5281/zenod0.23722

Brundin, L. & Sather, O.A. (1978) Buchonomyia burmanica sp. n. and Buchonomyiinae, a new subfamily among the
Chironomidae (Diptera). Zoologica Scripta, 7, 269-275.
https://doi.org/10.1111/j.1463-6409.1978.tb00610.x

Cranston, P.S., Oliver, D.R. & Sather, O.A. (1989) The adult males of Orthocladiinae (Diptera: Chironomidae) of the Holarctic
region—Keys and diagnoses. Entomologica scandinavica, supplement 34, 165-352.

Cranston, P.S., Hardy, N.B. & Morse, GE. (2012) A dated molecular phylogeny for the Chironomidae (Diptera). Systematic
Entomology, 37, 172—188.
https://doi.org/10.1111/j.1365-3113.2011.00603.x

CRETACEOUS ORTHOCLADIINAE Zootaxa 4565 (1) © 2019 Magnolia Press - 69


https://doi.org/10.1080/00379271.2010.10697658
https://doi.org/10.1016/j.cretres.2018.11.012
https://doi.org/10.5281/zenodo.23722
https://doi.org/10.1111/j.1463-6409.1978.tb00610.x

Dominiak, P., Alwin, A. & Gitka, W. (2014) New records of predaceous midges from the Middle East, with the description of
two new species (Diptera: Ceratopogonidae). Zootaxa, 3753, 133—145.
https://doi.org/10.11646/zootaxa.3753.2.3

Gitka, W. & Zakrzewska, M. (2017) A new species of the subfamily Buchonomyiinae (Diptera: Chironomidae) from
Cretaceous Burmese amber. Dipteron, 33, 26-33.
https://doi.org/10.5281/zenodo.1116576

Grimaldi, D.A., Engel, M.S. & Nascimbene, P.C. (2002) Fossiliferous Cretaceous amber from Myanmar (Burma): its
rediscovery, biotic diversity, and paleontological significance. American Museum Novitates, 3361, 1-72.
https://doi.org/10.1206/0003-0082(2002)361<0001:FCAFMB>2.0.CO;2

Kalugina, N.S. (1974) Changes in the subfamily composition of chironomids (Diptera, Chironomidae) as indicator of possible
eutrophication of waterbodies during the Late Mesozoic. Byulleten’ Moskovskogo Obschestva Ispytatelei Prirody, Otdel
Biologii, 79, 45-56. [in Russian]

Kalugina, N.S. (1976) Non-biting midges of the subfamily Diamesinae (Diptera, Chironomidae) from the Upper Cretaceous of
Taimyr. Paleontologicheskij Zhurnal, 1, 87-93. [in Russian]

Murray, D.A. & Ashe, P. (1985) A description of the adult female of Buchonomyia thienemanni Fittkau and a re-assessment of
the phylogenetic position of the subfamily Buchonomyiinae (Diptera, Chironomidae). Spixiana, supplement 11, 149—160.

Oliver, D.R. (1981) Description of Euryhapsis new genus including three new species (Diptera: Chironomidae). Canadian
Entomologist, 113, 711-722.
https://doi.org/10.4039/Ent113711-8

Oliver, D.R. (1985) Review of Xylotopus Oliver and description of Irisobrillia n. gen. (Diptera: Chironomidae). Canadian
Entomologist, 117, 1093—1110.
https://doi.org/10.4039/Ent1171093-9

Pape, T., Blagoderov, V. & Mostovski, M.B. (2011) Order Diptera Linnaeus, 1758. In: Zhang, Z.-Q. (Ed.) Animal biodiversity:
An outline of higher-level classification and survey of taxonomic richness. Zootaxa, 3148, 222-229.
https://doi.org/10.11646/zootaxa.3703.1.1

Ross, A.J. (2018) Burmese (Myanmar) amber taxa, on-line checklist v.2018.2. 104 pp.
http://www.nms.ac.uk/explore/stories/natural-world/burmese-amber/ (accessed 2018)

Sather, O.A. (1980) Glossary of chironomid morphology terminology (Diptera: Chironomidae). Entomologica scandinavica,
supplement 14, 1-51.

Sather, O.A. (1982) Orthocladiinae (Diptera, Chironomidae) from SE U.S.A. with descriptions of Plhudsonia, Unniella and
Platysmittia n. genera and Atelopodella n. subgen. Entomologica scandinavica, 13, 465-510.
https://doi.org/10.1163/187631282X00309

Sather, O.A. (1992) First Palaearctic record of the orthoclad genus Plhudsonia Sether (Diptera: Chironomidae). Entomologica
scandinavica, 22, 379-384.

Shi, G., Grimaldi, D.A., Harlow, G.E., Wang, J., Wang, J., Yang, M., Lei, W., Li, Q. & Li, X. (2012) Age constraint on Burmese
amber based on U-Pb dating of zircons. Cretaceous Research, 37, 155-163.
https://doi.org/10.1016/j.cretres.2012.03.014

Smith, R.D.A. & Ross, A.J. (2018) Amberground pholadid bivalve borings and inclusions in Burmese amber: implications for
proximity of resin-producing forests to brackish waters, and the age of the amber Earth and Environmental Science
Transactions of the Royal Society of Edinburgh, 107, 239-247.
https://doi.org/10.1017/S1755691017000287

Szadziewski, R., Gitka, W. & Urbanek, A. (2015) A blood sucking biting midge from Upper Cretaceous Burmese amber with a
key to the determination of fossil species in the relictual genus Leptoconops Skuse (Diptera: Ceratopogonidae).
Cretaceous Research, 54, 255-259.
https://doi.org/10.1016/j.cretres.2014.12.013

Veltz, 1., Azar, D. & Nel, A. (2007) New chironomid flies in Early Cretaceous Lebanese amber (Diptera: Chironomidae).
African Invertebrates, 48 (1), 169—191.

Zakrzewska, M. & Gilka, W. (2018) The Buchonomyiinae (Diptera: Chironomidae) from Cretaceous Burmese amber. Amberif
2018. International Symposium “Amber. Science and Art”, 21-24 March 2018, Gdansk, Abstracts, pp. 37-39.

Zelentsov, N.I., Baranov, V.A., Perkovsky, E.E. & Shobanov, N.A. (2012) First records on non-biting midges (Diptera:
Chironomidae) from the Rovno amber. Russian Entomological Journal, 21, 79-87.

Zhang, Q., Rasnitsyn, A.P., Wang, B. & Zhang, H. (2018) Myanmarinidae, a new family of basal Apocrita (Hymenoptera:
Stephanoidea) from mid-Cretaceous Burmese amber. Cretaceous Research, 81, 86—92.
https://doi.org/10.1016/j.cretres.2017.09.015

70 - Zootaxa 4565 (1) © 2019 Magnolia Press GILKA ET AL.


https://doi.org/10.5281/zenodo.1116576
https://doi.org/10.1206/0003-0082(2002)361%3c0001:FCAFMB%3e2.0.CO;2
https://doi.org/10.4
https://doi.org/10.11646/zootaxa.3703.1.1
http://www.nms.ac.uk/explore/stories/natural-world/burmese-amber/
https://doi.org/10.1163/187631282X00309
https://doi.org/10.1016/j.cretres.2012.03.014
https://doi.org/10.1017/S1755691017000287
https://doi.org/10.1016/j.cretres.2017.09.015

	Abstract
	Introduction
	Material and methods
	Results
	Family: Chironomidae Newman, 1834
	Subfamily: Orthocladiinae Kieffer, 1911
	Myanmaro gen. nov.
	Myanmaro primus sp. nov.
	Discussion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


