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Taxonomic addition to the early diverged parasitic wasps (Hymenoptera: Orussoidea) from the mid-Cretaceous Burmese amber

Introduction

'Symphyta!, also called 'sawflies' due to the saw-like appearance of their ovipositor (although orussids and siricids have cylindrical ovipositors with teeth at the tip, more drill-like than saw-like), is a paraphyletic grade of Hymenoptera (e.g. [START_REF] Ronquist | A total-evidence approach to dating with fossils, applied to the early radiation of the Hymenoptera[END_REF][START_REF] Ma | The first two mitochondrial genomes of wood wasps (Hymenoptera: Symphyta): novel gene rearrangements and higher-level phylogeny of the basal hymenopterans[END_REF], easily recognizable thanks to the lack of 'wasp waist' on adults (e.g. [START_REF] Rasnitsyn | Noviye Mezozoyskiye Pilil'shchiki (Hymenoptera, Symphata) [New Mesozoic sawflies (Hymenoptera, Symphyta)]. Yurskoy Nasekomiye Karatau [Jurassic Insects of Karatau[END_REF][START_REF] Rasnitsyn | Proiskhozhdenie i evolyutsiya nizshikh pereponchatokrylykh [The origin and evolution of lower Hymenoptera[END_REF][START_REF] Goulet | Hymenoptera of the world: An identification guide to families[END_REF]. The fossil record of "Symphyta! is of particular importance for calibrating the time divergence estimate of Hymenoptera [START_REF] Ronquist | A total-evidence approach to dating with fossils, applied to the early radiation of the Hymenoptera[END_REF] but also to analyze the transition from Symphyta to Apocrita. Recent studies estimated that Hymenoptera, and therefore #Symphyta!, arose during the Carboniferous or Permian (e.g. [START_REF] Ronquist | A total-evidence approach to dating with fossils, applied to the early radiation of the Hymenoptera[END_REF][START_REF] Peters | Evolutionary history of the Hymenoptera[END_REF], in accordance with the description of a stem group representative from the Late Carboniferous [START_REF] Nel | The earliest known holometabolous insects[END_REF].

Currently, oldest occurrences of the crown group Hymenoptera are known from the Middle Triassic (e.g. [START_REF] Rasnitsyn | Novye Triasovye pereponchatokrylye sredney Azii [New Triassic Hymenoptera from Central Asia[END_REF][START_REF] Kopylov | New sawflies of the subfamily Madygellinae (Hymenoptera, Xyelidae) from the Middle-Upper Triassic of Kyrgyzstan[END_REF][START_REF] Oyama | Madygella humioi sp. nov. from the Upper Triassic Mine Group, southwest Japan: the oldest record of a sawfly (Hymenoptera: Symphyta) in East Asia[END_REF], while the first Orussoidea appear in the Middle Jurassic, from the Callovian / Oxfordian formation of Karabastau (see Table 1). The peculiar origin of "Symphyta! makes this group a good choice to estimate the impact of the Permo-Triassic crisis on the radiation of Hymenoptera. The superfamily Orussoidea, including Orussidae Newman, 1834, Paroryssidae [START_REF] Martynov | To the knowledge of fossil insects from Jurassic beds in Turkestan. 3. Hymenoptera, Mecoptera[END_REF]Burmorussidae Zhang, Kopylov &Rasnitsyn, 2020, is assumed to arise during the Permian to Triassic period (see references above), and it occupies a sister lineage position with respect to the Apocrita (e.g. [START_REF] Ronquist | Phylogeny of the Hymenoptera: a cladistic reanalysis of Rasnitsyn's (1988) data[END_REF][START_REF] Vilhelmsen | Phylogeny and classification of the extant basal lineages of the Hymenoptera (Insecta)[END_REF][START_REF] Ronquist | A total-evidence approach to dating with fossils, applied to the early radiation of the Hymenoptera[END_REF][START_REF] Ma | The first two mitochondrial genomes of wood wasps (Hymenoptera: Symphyta): novel gene rearrangements and higher-level phylogeny of the basal hymenopterans[END_REF][START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF].

Therefore, orussoid wasps are key to understanding the transition to parasitic behavior since the latter arises in the common ancestor of Orussidae and Apocrita [START_REF] Vilhelmsen | Per arborem ad astra: morphological adaptations to exploiting the woody habitat in the early evolution of Hymenoptera[END_REF].

However, the orussoid fossil record is too poor for a good estimate of their extinct diversity (Table 1), contrary to many symphytan lineages with many species known from fossil imprints (e.g., gen-eral catalog: [START_REF] Taeger | World catalog of Symphyta (Hymenoptera)[END_REF]Xyeloidea: Oyama and Maeda 2020;Siricoidea: Jouault et al. 2020a;Tenthredinoidea: Nel et al., 2004;Pamphilioidea: Wang et al. 2016;Cephoidea: Kopylov & Rasnitsyn 2016).

Herein we describe a new mid-Cretaceous orussoid wasp based on a female specimen embedded in Burmese amber from Noije Bum deposit. It is the second record of this superfamily in this amber [START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF].

Material and methods

The specimen studied herein derives from the deposits of Noije Bum in the Hukawng Valley (26° 29′ N, 96° 35′ E), Kachin State, northern Myanmar (see detailed map in Grimaldi & Ross 2017: fig. 2). Radiometric data established an early Cenomanian age (98.79 $%0.62 Ma) for Kachin amber, based on zircons from volcanic clasts found within the amber-bearing sediments [START_REF] Shi | Age constraint on Burmese amber based on U-Pb dating of zircons[END_REF]. Some ammonites found in the amber-bearing bed and within amber corroborate a late Albian-early Cenomanian age [START_REF] Cruickshank | Geology of an amber locality in the Hukawng Valley, northern Myanmar[END_REF][START_REF] Yu | An ammonite trapped in Burmese amber[END_REF].

The amber piece was polished to facilitate the examination of the specimen using a grinder polisher (Buehler EcoMet 30) and very thin silicon carbide sanding paper (grit size = 7000) or a diamond disk. The specimen was examined and photographed with a Leica MZ APO and a Canon EOS 5D Mark II camera. All images were digitally stacked photomicrographic composites of several individual focal planes, which were obtained using HeliconFocus 6.7. The figures and drawings were composed with Adobe Illustrator CC2019 and Photoshop CC2019 softwares. The type specimen is housed in the amber collection of the Geological Department and Museum (IGR) of the University of Rennes (France), under the collection number IGR.BU-020.

Published work and nomenclatural acts are registered in ZooBank (http:// www.zoobank.org/, last access: 22 February 2021), with the following LSID (reference): urn:lsid:zoobank.org:pub:C7503E44-8261-4896-8FA1-13D637C079FD

Systematic Paleontology

Order Hymenoptera [START_REF] Linnaeus | Systema Naturae per regna tria naturae secundum classes, ordines, genera, species cum characteribus, differentiis, synonymis, locis. Ed. decima reformata. Holmiae[END_REF]Suborder Symphyta Gerstaecker, 1867 Superfamily Orussoidea [START_REF] Newman | Art. XXXVII. -Attempted division of British insects into natural orders[END_REF] Family Burmorussidae [START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF][START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF] Included genera: Type genus Burmorussus Zhang, Kopylov & Rasnitsyn, 2020[START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF] and Cretorussus gen. nov.

Emended diagnosis. Head with crown of paired backward-pointing teeth around median ocellus (ocellar corona) with ventral-most coronal teeth well below median ocellus, ventral unpaired tooth absent. Eyes large, occupying major part of head surface. Antennae with 10 to 12 flagellomeres, attached above clypeus, near mid-height of eye (a character infrequent among the Hymenoptera; see Zhang et al., 2020: matrix of characters). Ventral transverse frontal carina and antennal grooves absent. Mandibles projected, with tips meeting anteriorly of labrum. Mesonotum with median mesoscutal sulcus, parapsidal lines, and transscutal line well developed; notauli weak, converging, vanishing in the middle of mesonotum, reaching neither each other nor mesoscutal sulcus nor transscutal line. Middle and hind coxae separated by elongated postepisternum. Fore wing with crossveins 1rrs, 2r-rs, 2r-m, 1m-cu, 2m-cu, 1cu-a, 2cu-a and a1-a2 developed, 3r-m lost; 1r-rs shorter or subequal to 2r-rs; 2A well developed beyond a1-a2 and partly spectralized basad of a1-a2; 3A absent; wing fixation apparatus (cenchri + rough area within anal loop) not developed (after [START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF]. Hind wing with cell R1 enclosed; crossveins 1r-m and cu-a present, 2r-m and m-cu lost. 1st abdominal segment flat dorsally, not divided medially, differing in shape and surface sculpture from subsequent segments, 'forming a kind of propodeum, not fused laterally with metapleura' after Zhang et al. (2020: 596), although these authors indicated in their matrix of characters that they cannot decide about its fusion with the metapleuron; articulation between 1st and 2nd abdominal segments (propodeum and 1st metasomal) flexible, waist between 1st and 2nd segments wide in dorsal view and not deep in side view.

Genus Cretorussus gen. nov. urn:lsid:zoobank.org:act:508F27EC-6FC9-42A5-BD14-5434A5F5695E Etymology: The new genus-group name combines the Latin creta, chalk, used here in reference to the Cretaceous period, and the genus Orussus Latreille, 1796 (type genus of the Orussoidea). Gender masculine.

Type species. Cretorussus vilhelmseni sp. nov. (only species included).

Diagnosis. Antennae with 10 flagellomeres, attached high above clypeus, before mid-height of eye, three pre-apical flagellomeres wider than others, flagellomeres I (FI) and 2 (FII) conspicuously longer than remaining ones. Mesonotum with median mesoscutal sulcus, notauli, parapsidal lines, transscutal line developed (hard to compare with Burmorussus). Fore wing with the pterostigma long and thin; veins 1-Rs nearly twice as long as 1-M, 3-Rs and 4-Rs sub-equal, 3-M and 4-M aligned, 2A with concavity oriented posteriorly; crossveins 1r-rs and 2r-rs subequal, 2m-cu tubular.

Cretorussus vilhelmseni sp. nov.

Figures 123urn:lsid:zoobank.org:act:A02319DB-45F0-4666-BD67-6D8376FB8EDD Etymology. The specific epithet honors Dr. Lars Vilhelmsen for his outstanding contributions to the knowledge of Orussidae, and it is to be treated as a noun in a genitive case.

Material. Holotype IGR.BU-020 (a specimen preserved in a rectangular piece of amber measuring 7

× 11 × 3 mm).
Locality and horizon: Noije Bum Hill, Hukawng Valley, Kachin State, Myanmar; upper Albian to lower Cenomanian, mid-Cretaceous.

Description. Female (?), body as preserved 2.80 mm long. Head nearly as wide as high (1.08 mm high and 1.04 mm wide), roughly dotted; eyes, 0.81 mm high and 0.53 mm wide (in side view) ca. 0.75× head height; ocelli slightly ovoid with lateral ones slightly wider than median one, distance between ocelli about twice as long as ocellar width; ocellar corona consisting of 5-6 pairs of tubercles, with upper tubercles overlapping and forming irregular transverse ridges between lateral ocelli. Antenna 2.53 mm long, geniculate, with 10 flagellomeres; scape 0.39 mm long and 0.12 mm wide, robust, 3.25× longer than wide and 0.48× eye height, and ca. 0.15× antennal length; pedicel short 0.16 mm long and 0.07 mm wide, cylindrical, more than twice as long as wide, 0.41× scape; flagellum widening toward apex; lengths of flagellomeres (in mm): FI 0.35, FII 0.33, FIII 0.16, FIV 0.24, FV-VI 0.16, FVII-VIII 0.12, FIX 0.13, FX 0.11; 1st flagellomere 2.19× as long as pedicel and about 7× longer than wide, 2nd 0.95× as long as 1st, following ones gradually decreasing in length but increasing in width, apical one about twice as long as wide, rounded apically. Clypeus with sparse setae along anterior margin. Mandibles slightly protecting anteriorly, with three teeth: one obtuse tooth on upper edge of mandible and two sharp teeth on tip. Maxillary palpi five-segmented with basal palpomere the longest, labial palpi not clearly visible.

Thorax roughly dotted, with irregular transverse sculpture. Mesepisternum conspicuously dotted.

Mesonotum with median mesoscutal sulcus deeply impressed; parapsidal and transscutal lines developed; notauli weak, converging, vanishing in the middle of mesonotum, reaching neither each other nor mesoscutellar sulcus or transscutal line. Axilla triangular, with portion near median mesoscutal sulcus not well defined. First pair of legs fully preserved with procoxae ca. 0.34 mm long, femora about 0.81 mm long, tibia about 0.69 mm long, conspicuously swollen after midlength, protibial spurs stout and apically bifid. Protarsus five-segmented, third tarsomere with lanceolate ventral apophysis; fourth tarsomere very short, length of protarsomeres combined ca. 0.5 mm. Mid-legs destroyed. Left hind leg partially preserved with tibia swollen. Tarsal claws, with a basal tooth. Arolium present. Fore wing at least 3.30 mm long, with costal space widening toward pterostigma; pterostigma completely sclerotized, long and thin (nearly parallel sides); costal vein C overlapping base of pterostigma, costal flexion line oblique; 1-Rs 1.76× longer than 1-M; Rs+M short, 0.40× as long as 1-Rs; 2-Rs slightly longer than 1r-rs (1.2× longer); 4-Rs slightly shorter than 3-Rs (about 0.85×); 1r-rs slightly angled, joining pterostigma in its first quarter; 2r-rs tubular, vertical, sub-equal to 1rrs, joining pterostigma after its mid-length; cell 1R1 about 1.34× as long as wide; 2R1 about 1.58× longer than wide; 3R1 conspicuously longer than wide but not measurable due to preservation; 2-M 1.25× longer than Rs+M; 3-M about 1.46× longer than 2-M; cell Rs 1.34× longer than wide; 2-rm slightly curved medially; 2m-cu tubular; 2-Cu 1.57× longer than 1-Cu; cell 1M 1.33× as long as wide; 2-1A preserved but 3-1A not fully preserved; cell 2A present; veins 2-Rs, 3-M, 2r-m, 1cu-a and 2cu-a(?) each with one bulla in their lower part, while 2m-cu has one bulla in its apical part; 1A not developed beyond 2A cell; 3-1A not preserved; a1-a2 preserved but separate from remaining part of wing by a break in amber matrix; 2A preserved as a short stem with a concavity directed toward wing posterior margin. Hind wing partially preserved, C and R separated by a conspicuous costal space slightly widening toward apex; C with basal hamuli if present not preserved; at least two median and seven distal hamuli present; cell R1 about 4.75× longer than wide; 1-Rs proclined; 1r-m partially preserved. 1st abdominal segment (propodeum) coarsely dotted, subsequent segments not preserved.

Discussion

Systematic placement

Recently, the family Burmorussidae was created based on Burmese amber fossils [START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF], emending the diagnosis of the superfamily Orussoidea. Based on this recent modifica-tion, we assign our new specimen to the Orussoidea because of the absence of vein 3r-m and of tubular vein A2+3 on the fore wing (vs. present in Karatavitoidea). It also differs from the karatavitoids by an enlarged scape. Cretorussus gen. nov. differs from the Siricina (= Symphyta s. str. = Symphyta except Orussoidea) by the first abdominal segment which is not subdivided medially, and the fore wing with Sc absent (e.g. [START_REF] Rasnitsyn | Early evolution of Apocrita (Insecta, Hymenoptera) as indicated by new findings in the Middle Jurassic of Daohugou, Northeast China[END_REF]Jouault et al., 2020a: fig. 3). It also differs from the Apocrita (= Vespina excluding Orussoidea and Karatavitoidea) by the propodeum and metapostnotum separated from the metapleura laterally, the lack of a true wasp waist, and a more developed fore wing venation (e.g. with 1r-rs cross-vein present). However, our specimen does not perfectly fit with the recent diagnosis of Orussoidea (Zhang et al. 2020: 2) since it possesses a tubular vein 2m-cu.

At present, the superfamily Orussoidea comprises the three families Orussidae, Paroryssidae, and Burmorussidae [START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF]. Our specimen cannot be assigned to the Orussidae based on the number of flagellomeres, viz. nine flagellomeres in males and eight in females in extant orussids (vs. 10 in our specimen), and the more developed wing venation (cross vein 1r-rs and 2m-cu present and tubular). It also differs from the Paroryssidae by the presence of an ocellar corona (vs. lacking), the antennae with 10 flagellomeres (vs. more than 14), and the enlarged scape (vs. not enlarged).

The fossil record of male Orussoidea is sparse, known only from Minyorussus Basibuyuk et al., 2000 (Cretaceous) and Baltorussus Schedl, 2011 (Eocene), both with nine flagellomeres, while female Mesorussus Rasnitsyn, 1977 (Upper Cretaceous) have ten flagellomeres [START_REF] Vilhelmsen | The old wasp and the tree: fossils, phylogeny and biogeography in the Orussidae (Insecta, Hymenoptera)[END_REF].

The long, enlarged, robust scape of Cretorussus gen. nov. is also a remarkable feature among the Orussoidea.

The only orussoid family known from the Burmese amber is Burmorussidae. Cretorussus gen. nov. differs, at least, from the diagnosis of the Burmorussidae, and therefore from Burmorussus [START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF], by its antennae with 10 flagellomeres (vs. 12), attached below mid-height of the eye (vs. at mid-height of the eye), and FI and FII conspicuously longer than the rest; the mesonotum with median mesoscutal sulcus, notauli, parapsidal and transscutal lines developed (difficult to compare, not well-preserved in Burmorussus); the fore wing with crossveins 2r-rs and 2mcu tubular (vs. spectral in Burmorussus), 1r-rs sub-equal to 2r-rs, and 3-Rs sub-equal to 4-Rs.

Interestingly Cretorussus gen. nov. possesses a complete median mesoscutal sulcus while all the crown-Orussidae, except Baltorussus (see [START_REF] Vilhelmsen | Baltorussus total makeover: Rejuvenation and sex change in an ancient parasitoid wasp lineage[END_REF], lack this character.

Sex differentiation and characters implications in Burmorussidae

The apical part of the abdomen of our specimen is not preserved. Therefore, we cannot observe the ovipositor or the spiracle arrangement inside the abdomen. In order to deduce the sex of the specimen, we assume that the female Burmorussidae and Orussidae shared similar specialized structures involved in host detection. In fact, female orussid wasps possess a prominent lanceolate lobe on the first tarsomere (distal flange) used in vibration for host detection; this is also recorded in stephanid females and males [START_REF] Vilhelmsen | Host location and oviposition in a basal group of parasitic wasps: the subgenual organ, ovipositor apparatus, and associated structures in the Orussidae (Hymenoptera, Insecta)[END_REF][START_REF] Vilhelmsen | Distal leg morphology, subgenual organs and host detection in Stephanidae (Insecta, Hymenoptera)[END_REF][START_REF] Vilhelmsen | Per arborem ad astra: morphological adaptations to exploiting the woody habitat in the early evolution of Hymenoptera[END_REF]. This character is observed in Burmorussus and Cretorussus gen. nov. and may suggests that they are both females, except that at least in Cretorussus gen. nov., the flange is on the third basitarsomere.

Additionally, we stated that the tarsomere number used to separate the extant male and female Orussidae does not apply for fossil [START_REF] Nel | The origin of biodiversity in insects: phylogenetic tests of evolutionary scenarios[END_REF]. The state 'five tarsomeres'%is a ground plan feature/synapomorphy of Insecta. It is very likely that the orussid female fore #basitarsomere!, longer than the two remaining tarsomeres, is in fact a composite structure, resulting from fusion of the fore tarsomeres 1-3 of the males (Vilhelmsen et al., 2001: 78). If Cretorussus gen. nov. and Burmorussus specimens are indeed females, this would support the hypothesis of fusion. This putative fusion in the fore leg of female orussids could serve to facilitate the transmission of vibrations between wood and the tibial enlarged subgenual organ (SGO) as there is no 'break' of membranous tissue to 'negotiate' along the way (L. Vilhelmsen pers. comm.). Therefore, it is likely that both females and males of Burmorussidae had five tarsomeres (a plesiomorphic state of character). These observations suggest that our specimen may be female displaying the plesiomorphic state of tarsomeres. [START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF] also assumed that their specimens were males owing to the lack of modified apical part of the antenna seen in orussid females. Indeed, in orussid females the last flagellomeres are transformed into strongly sclerotized 'mallets', used to produce sound waves inside the wood. The extant orussid males are not involved in host-seeking activities and therefore do not need modification of their antennae and legs for the vibration sense. But the absence of this 'sonar' is clearly a plesiomorphy. The Burmorussidae females may have displayed this plesiomorphic, unmodified antennae, so that we cannot ascribe the male sex to the type specimens of Burmorussus and Cretorussus gen. nov. based solely on the absence of this character Another striking character of our new genus is the modified fore tibia which is distally swollen and subdivided medially by a groove. This character is also typical of orussid females (Vilhelmsen, 2003: 385) where the furrow marks the proximal limits with the comparatively thinner part of the wall of the distal tibia, which presumably serves to transmit vibrations from the fore basitarsus to the tibial SGO, filling up a large portion of the distal part of the tibia in the female [START_REF] Vilhelmsen | Host location and oviposition in a basal group of parasitic wasps: the subgenual organ, ovipositor apparatus, and associated structures in the Orussidae (Hymenoptera, Insecta)[END_REF]. In Cretorussus gen. nov., the furrow is located near the mid-length of the fore tibia, forming a clear longitudinal groove. We assume that both organizations and structures are similarly involved in host location and vibration transmission. Recording this character in the holotype of Cretorussus gen. nov. also strengthens its attribution as a female. In Burmorussus, the fore and mid tibiae are thin while the hind tibia is inflated and may contain a sensory organ [START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF]. Therefore, there is a difference in the modification of the fore tibia which may strengthen the attribution of [START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF] as a male.

Additionally, the tibia of Cretorussus gen. nov. bears conspicuous spines which may probably push against the sides of the tunnel together with the other legs and the ocellar corona, to help the mandibles to hang in the wood when gnawing through the later to escape from the pupal chamber.

The differentiation between male and female can also be made based on the presence of the ovipositor. However, in extant orussid females the latter can be very narrow or inverted inside the abdomen (e.g. [START_REF] Vilhelmsen | Host location and oviposition in a basal group of parasitic wasps: the subgenual organ, ovipositor apparatus, and associated structures in the Orussidae (Hymenoptera, Insecta)[END_REF]Vilhelmsen, 2016: fig. 5b;Vilhelmsen et al., 2017: fig. 4a;[START_REF] Vilhelmsen | From hairpin to safety pin: evolution of the ovipositor apparatus in Orussidae (Insecta: Hymenoptera)[END_REF], suggesting that it may be present but invisible in the holotype of Burmorussus.

However, the metasomal apex of Burmorussus is not modified to shelter an internalized ovipositor (viz. metasomal apex is externally simple and somewhat depressed vs. high in females of Orussidae), which suggests that the specimen of Burmorussus described by Zhang et al. ( 2020) is a male. All these similarities between the holotypes of Burmorussus and Cretorussus gen. nov. challenge their placement and the delineation of female and male characters. We suggest that the presence/absence of lobe on the fore tarsomere plus the absence of modification and medial groove on the fore tibia could be used to determine the sex of fossil burmorussids as female or male, respectively.

Extant orussid wasps are ectoparasitic of Buprestidae (Coleoptera), Cerambycidae (Coleoptera), Siricidae, and Xiphydriidae (Hymenoptera) (e.g. [START_REF] Burke | Oryssus is parasitic[END_REF][START_REF] Rawlings | Guiglia schauinslandi (Ashmead) (Hym. Orussidae) a parasite of Sirex noctilio (Fabricius) in New Zealand[END_REF][START_REF] Powell | Observations on oviposition behaviour and host selection in Orussus occidentalis (Hymenoptera: Siricoidea)[END_REF][START_REF] Nutall | Insect parasites of Sirex. Forest and timber insects in New Zealand 47[END_REF][START_REF] Vilhelmsen | Host location and oviposition in a basal group of parasitic wasps: the subgenual organ, ovipositor apparatus, and associated structures in the Orussidae (Hymenoptera, Insecta)[END_REF]. The descriptions of Qitianniu zhihaoi Lin & Bai, 2017 (Cerambycidae) and Acmaeodera burmitina Cockerell, 1917 (Elateriformia) from the mid-Cretaceous Burmese amber biota, may suggest that the Burmorussidae and the extant Orussidae shared similar hosts. Unfortunately, large Siricidae are unlikely trapped in amber since the latter entombed mostly small insects. Similarly, the family Xiphydriidae is today unknown from the Burmese amber biota. However, the family Anaxyelidae is present in Burmese amber [START_REF] Wang | A new anaxyelid sawfly (Insecta, Hymenoptera, Siricoidea) in mid-Cretaceous Myanmar amber[END_REF] and may be a good host candidate for the Burmorussidae.

Most representatives of the superfamily Orussoidea (except Paroryssidae) share with the Stephanidae Leach, 1815 and the Ohlhoffiidae Jouault et al., 2020b a crown of backward-pointing teeth around the median ocellus (ocellar corona), a character that may be considered as a convergent response to similar behaviors of exploring wood-boring galleries or to the same constraint of leaving the galleries dug by their hosts [START_REF] Vilhelmsen | Per arborem ad astra: morphological adaptations to exploiting the woody habitat in the early evolution of Hymenoptera[END_REF]. If the distribution of the teeth composing the crown differs between stephanoid and orussoid wasps (a single, median, anterior tooth present in Stephanidae vs. a pair of ventral teeth or no tooth in Orussoidea), they are probably involved in similar function: allowing the insect to progress in the galleries or to leave the pupal chamber by tilting movement of the head (anchoring these teeth in the ceiling, and serving to brace the head in position against the action of the mandibles). The polarity and implications of these characters (viz. ocellar corona) are hard to define since only observed in few wasp lineages, and also challenging to observe in fossils preserved as rock imprints (e.g. Paroryssidae). However, two phylogenetic hypotheses have been proposed to determine the origin of the ocellar corona [START_REF] Vilhelmsen | Per arborem ad astra: morphological adaptations to exploiting the woody habitat in the early evolution of Hymenoptera[END_REF][START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF]: firstly, a common origin for Orussoidea and Apocrita inherited from their common ancestor and subsequently lost in derived groups; secondly, independent acquisitions within the two clades by evolutionary convergence. The latter statement is supported by the absence of ocellar corona in many fossil taxa intermediate to both lineages (e.g. Paroryssidae), also their absence in most non-aculeate Apocrita, and finally the different configurations recorded in the Orussoidea and in the Stephanidae or other Apocrita (e.g. Baissidae, Andreneliidae).

We assume that both lineages have acquired them independently. Additionally, the ocellar corona of Cretorussus gen. nov. is composed of less acute teeth than in other orussoid genera. The transition from a head apparently lacking an ocellar corona (e.g. Karavitidae) to the Orussidae with conspicuous teeth may have involved several transitional stages in the configuration and in the shape of the teeth composing the corona. The ocellar corona was possibly at the first stage composed of a reduced number of teeth not fully developed and then has evolved to sharp teeth under selection pres-sures. The fact that it is 'worn down' in our specimen of Cretorussus gen. nov. may strengthen the placement of Burmorussidae as an early diverged family among the Orussoidea [START_REF] Zhang | Burmorussidae, a new family of parasitic wasps (Insecta, Hymenoptera) from mid&Cretaceous Burmese amber[END_REF] fig. 3) since Cretorussus gen. nov. may display an ocellar corona close to that of the putative orussoid ancestor (viz. with blunt teeth). Interestingly, the ocellar corona of Cretorussus gen. nov. is composed of paired teeth between and in front of the posterior ocelli. The two dorsalmost pairs are fused in a ridge which may represent the plesiomorphic state of the ocellar corona since this character is shared with the early diverged extant orussid taxa (e.g. Leptorussus; Vilhelmsen, 2003: fig. 107), suggesting that the clear delineation between the teeth composing the ocellar corona was acquired later during the evolutive history of Orussoidea.

Antennal grooves are involved in the protection of fragile antennae while moving through boring galleries [START_REF] Vilhelmsen | Per arborem ad astra: morphological adaptations to exploiting the woody habitat in the early evolution of Hymenoptera[END_REF]. Cretorussus gen. nov. has robust antennae that may 'need' no protection, resulting in the absence of a groove. Moreover, the antennal groove is not a ground plan feature of crown-Orussidae, but evolved within the family [START_REF] Vilhelmsen | Phylogeny and classification of the Orussidae (Insecta: Hymenoptera), a basal parasitic wasp taxon[END_REF][START_REF] Vilhelmsen | Baltorussus total makeover: Rejuvenation and sex change in an ancient parasitoid wasp lineage[END_REF]. Therefore, Rasnitorussus displays the plesiomorphic character state for the family. The more dorsal insertion of the antennae in Burmorussidae (in particular Burmorussus) might make them less likely to evolve a ventral antennal groove. The different organization of the groove suggests a divergence point between the families: adults that have not yet emerged from their cocoons have their antennae lying below the body in Orussidae, while organization of the burmorussid head suggests their antennae were lying above the body. As for Burmorussus, the scape of Cretorussus gen. nov. coincides with the space existing between the prominent eye and the raised frons. This space may replace the groove, serving as a substitute.

Conclusion

The description of Cretorussus vilhelmseni gen. et sp. nov. extends the diversity and knowledge on burmorussid wasps in Burmese amber biota. With its wing venation slightly more devel-oped than in Burmorussus, the veins 2r-rs and 2m-cu being tubular and fully developed, Cretorussus gen. nov. should therefore occupy a position of early diverged taxa within the Burmorussidae and among the Orussoidea. The discovery of additional specimens of Cretorussus gen. nov. should allow the observation of complementary wing venation characters and help to clarify the 'transition' from Karatavitoidea to Orussoidea. It is also important to investigate other fossil deposits to discover additional specimens from the Triassic period corresponding to the putative origin of the superfamily. Finally, the more complete will be the orussoid fossil record, the better we will understand the transition to the parasitic way of life.

Interestingly, our burmorussid female retains plesiomorphic character states (viz. tarsomeres unfused, antenna unmodified, etc.) but shares with extant Orussidae some specialized structures involved in host detection. However, the evidence for the sex determination of the fossils is still somewhat underwhelming and the discovery of an undisputed female specimen with exerted ovipositor will greatly help understanding the implications of the characters discussed above and clarify the burmorussid sexual dimorphism. 
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 1 Figure 1. Cretorussus vilhelmseni gen. et sp. nov., holotype IGR.BU-020. Photographs of habitus,
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 2 Figure 2. Cretorussus vilhelmseni gen. et sp. nov., holotype IGR.BU-020. A: head and thorax in la-
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 3 Figure 3. Cretorussus vilhelmseni gen. et sp. nov., holotype IGR.BU-020. A: line drawing of anten-
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