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A new fossil booklouse (psocodea: Troctomorpha: Amphientometae: Manicapsocidae) from the mid-Cretaceous amber of northern Myanmar
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Introduction

Manicapsocidae [START_REF] Mockford | The electrentomoid psocids (Psocoptera)[END_REF] is a small troctomorphan psocodean family belonging to the Amphientometae group. They comprise eight recent species distributed in four genera (Manicapsocus Smithers, 1966;Epitroctes Mockford, 1967;Nothoentomum Badonnel, 1967;Phallopsocus Badonnel, 1967). Smithers (1972: 338) proposed the synonymy of Manicapsocidae with Electrentominae Enderlein, 1911 which was erected later to family level by [START_REF] Lienhard | Psocoptera (Insecta): World catalogue and bibliography[END_REF]. These authors synonymized also the Manicapsocidae [START_REF] Mockford | The electrentomoid psocids (Psocoptera)[END_REF] with the Electrentomidae, without argument. [START_REF] Yoshizawa | First description of the male of Manicapsocus (Psocodea: 'Psocoptera': Electrentomidae)[END_REF] and [START_REF] Mockford | Revised classification of 'Psocoptera' from Cretaceous amber, a reassessment of published information[END_REF] accepted the work of [START_REF] Lienhard | Psocoptera (Insecta): World catalogue and bibliography[END_REF] and proposed also an expanded concept of Electrentomidae by including the fossil genus Paramesopsocus [START_REF] Azar | Paramesopsocidae, a new Mesozoic psocid family (Insecta: Psocodea "Psocoptera": Psocomorpha)[END_REF] previously assigned in the family Paramesopsocidae [START_REF] Azar | Paramesopsocidae, a new Mesozoic psocid family (Insecta: Psocodea "Psocoptera": Psocomorpha)[END_REF]. However Azar et al. (2017) considered 'each taxonomic grouping apart, because a cladistic phylogenetic analysis is needed prior to taking such important decision for these groups'. We follow this conservative point of view. The known fossil Manicapsocidae are almost as numerous as recent ones, ranging between the early Cretaceous and the Eocene. In this paper, we describe a new manicapsocid genus and species from the mid Cretaceous Burmese amber. This family was already known by two species assigned in one genus from the same amber deposit.

Materials and methods

The studied material comes from Hukawng Valley in the northern state of Kachin, Myanmar (locality in detail has been given by [START_REF] Kania | Dicranoptycha Osten Sacken, 1860 (Diptera, Limoniidae) from the earliest Upper Cretaceous Burmese amber[END_REF] fig. 1). The barklouse is fossilized together with two beetles, the type of Archaeocerus uenoi Perreau, 2019, a Leiodidae that has been separated from the second beetle and the barklouse [START_REF] Perreau | Archaeocerus uenoi n. gen. n. sp. (Coleoptera Leiodidae Catopocerinae) from Albian/Cenomanian age amber of Myanmar[END_REF]; the second beetle is very close to the barklouse. The amber piece containing the inclusions was cut, shaped, and polished. The specimen was examined with a Nikon SZ10 and a Zeiss Discovery V20 stereomicroscopes, and a Leitz Laborlux-12 compound microscope, all equipped with digital cameras. Photographs were taken by AmeScope 9000KPB. Helicon focus software was used for staking the different photographs. The works of [START_REF] Smithers | The classification and phylogeny of Psocoptera[END_REF][START_REF] Smithers | Keys to the families and genera of Psocoptera (Arthropoda, Insecta)[END_REF], are followed herein for the systematics, the wing venation nomenclature and terminology of body. This manuscript has been registered in ZooBank under the number: urn:lsid:zoobank.org:pub:3F7DBB7A-F35F-4025-AF8B-3B502B335D98. Troctomorpha Roesler, 1944 Family Manicapsocidae [START_REF] Mockford | The electrentomoid psocids (Psocoptera)[END_REF] Genus Azarpsocus gen. nov.

Systematic palaeontology

Suborder

Type species: Azarpsocus perreaui sp. nov. Diagnosis. As for the genus; maxillary palp 2 (mx2) as long as maxillary palp 4 (mx4).

This new genus has been registered in

Description. Winged female. Head without a frontal suture; antennae 15-segmented (13 flagellomeres), secondary annulated, ca. 2.0 mm long; compound eyes well developed, round, 0.1 mm large; three ocelli disposed in triangle between compound eyes; maxillary palps foursegmented, 0.3 mm long, no special sensilla on mx2, mx4 as long as mx2; labial palps twosegmented; lacinia present. Thorax ca. 0.5 mm long. Forewing (2.0 mm long, 0.45 mm wide), hyaline, glabrous, without flattened scales; apex nearly rounded; pterostigma closed basally, elongate, not sclerotized, 0.45 mm long; Sc with distal segment curved, reaching R at 0.46 mm from wing base; Sc' present, reaching wing margin 1.1 mm from wing base; R1 reaching costal margin 1.6 mm from wing base; Rs separating from R 0.9 mm from wing base; Rs and M fused for a very short distance;

Rs bifurcating into R2+3 and R4+5 at 1.4 mm from wing base; R2+3 straight; R4+5 nearly straight; M with three branches; Cu1 bifurcating into Cu1a and Cu1b at 1.1 mm from wing base forming areola postica; areola postica free, as high as long; Cu2 straight sigmoid, joining anal vein A1 at posterior margin of wing in a nodulus; A1 approximating posterior wing margin; A2 present and reaching wing margin at 0.15 mm from wing base. Hindwing transparent and smaller than forewing, 1.3 mm long; apex rounded; Sc very small; R1 developed and joining wing margin at 1.6 mm from wing base; basal section of Rs present, Rs bifurcated into R2+3 and R4+5; M unbranched.

Legs with tarsi three-segmented with identical pretarsal claws bearing one preapical tooth.

Abdomen strongly deformed.

Discussion

Following the keys of [START_REF] Smithers | Keys to the families and genera of Psocoptera (Arthropoda, Insecta)[END_REF], Azarpsocus perreaui gen. et sp. nov. can be placed in the family Manicapsocidae [START_REF] Mockford | The electrentomoid psocids (Psocoptera)[END_REF] owing to the following combination of characters: macropterous; tarsi three-segmented; body and wings without scales; forewing venation not reduced to two parallel longitudinal veins; pterostigma not opaque; forewing with nodulus; forewing with two anal veins; hindwing with M simple; tarsal claws with one preapical tooth.

Azarpsocus perreaui differs from the mid Cretaceous Burmese amber genus

Palaeomanicapsocus [START_REF] Azar | New fossil booklice from the Cretaceous amber of Myanmar (Psocodea: Troctomorpha: Amphientometae: Manicapsocidae)[END_REF] in the three-branched vein M, the shorter areola postica and the vein A1 closely parallel to posterior wing margin [START_REF] Azar | New fossil booklice from the Cretaceous amber of Myanmar (Psocodea: Troctomorpha: Amphientometae: Manicapsocidae)[END_REF]. It also differs from the early Cretaceous Spanish amber genus Manicapsocidus [START_REF] Baz | A new electrentomoid psocid (Psocoptera) from the Cretaceous amber of Alava (Northern Spain)[END_REF] in the shorter areola postica and A1 closely parallel to wing margin [START_REF] Baz | A new electrentomoid psocid (Psocoptera) from the Cretaceous amber of Alava (Northern Spain)[END_REF]. The earliest Eocene Oise amber genus Eomanicapsocus [START_REF] Nel | New Psocoptera (Insecta) from the Lowermost Eocene amber of Oise, France[END_REF] has also a longer areola postica [START_REF] Nel | New Psocoptera (Insecta) from the Lowermost Eocene amber of Oise, France[END_REF]. Eoprotroctopsocus [START_REF] Nel | New Psocoptera (Insecta) from the Lowermost Eocene amber of Oise, France[END_REF] has a crossvein between M and the areola postica and A2 fused with A1.

Nearly all the 'electrentomoid' taxa have the fore wing anal veins distally fused. Only Musapsocus Mockford, 1967, Musapsocoides Garcia-Aldrete &Mockford, 1996, Manicapsocus, Manicapsocidus, Eomanicapsocus, and Palaeomanicapsocus have these veins separated, as in Azarpsocus perreaui. Musapsocus and Musapsocoides (Musapsocidae [START_REF] Mockford | The electrentomoid psocids (Psocoptera)[END_REF] and Epitroctes (Manicapsocidae) differ from Azarpsocus perreaui in the longer areola postica, and basal segment of hindwing Rs absent [START_REF] Mockford | The electrentomoid psocids (Psocoptera)[END_REF][START_REF] Mockford | Character analysis of the Western Hemisphere genera of family Manicapsocidae (Psocoptera): genus Epitroctes reinstated with descriptions of four new species[END_REF].

Azarpsocus perreaui shares with Manicapsocus a short areola postica but it has a distinctly longer pterostigma [START_REF] Smithers | The classification and phylogeny of Psocoptera[END_REF][START_REF] Yoshizawa | First description of the male of Manicapsocus (Psocodea: 'Psocoptera': Electrentomidae)[END_REF]. Nothoentomum Badonnel, 1967 has reduced wings [START_REF] Badonnel | Psocoptères édaphiques du Chili (2e note)[END_REF]. Phallopsocus Badonnel, 1967 is apterous.

Paramesopsocus Azar et al., 2009 (early Cretaceous Lebanese amber) shares with Azarpsocus perreaui similar areola postica, but differs from it in the two-branched median vein in hindwing [START_REF] Azar | Paramesopsocidae, a new Mesozoic psocid family (Insecta: Psocodea "Psocoptera": Psocomorpha)[END_REF]. Lastly, a new genus and species from the same mid Cretaceous Burmese amber differs from Azarpsocus in the longer areola postica, median vein anteriorly pectinate instead of being posteriorly as in Azarpsocus, and broader pterostigma (Hakim et al., submitted).

Concluding remark. The present discovery of Azarpsocus perreaui confirms the prediction of Hakim et al. (submitted) about the diversity of fossil manicapsocids clearly higher than the extant one, especially at the genus level. 

  ZooBank under the number: urn:lsid:zoobank xxxx Diagnosis. Forewing: three-branched vein M, areola postica as long as high; vein A1 closely parallel to posterior wing margin; no crossvein between M and areola postica; A2 not fused with A1; pterostigma very long; hindwing: basal segment of Rs present; median vein simple. Derivatio nominis. Named after our friend and colleague Dany Azar, for his contribution to palaeoentomology, and Psocus. Azarpsocus perreaui sp. nov. (Figs 1-4) This new species has been registered in ZooBank under the number: urn:lsid:zoobank.xxxx. Material. Holotype MNHN.F.A71307, stored in the Paleontological Department, MNHN, Paris. Derivatio nominis. Named after our friend and colleague Michel Perreau, who donated the type specimen to the MNHN. Locality and horizon. Lowermost Cenomanian, Tanai Village, Hukawng Valley, northern Myanmar.
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 1 Fig. 1. Azarpsocus perreaui gen. et sp. nov., holotype MNHN.F.A71307, habitus. A) above; B)

Fig. 2 .

 2 Fig. 2. Azarpsocus perreaui gen. et sp. nov., holotype MNHN.F.A71307. A) fore-and
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 3 Fig. 3. Azarpsocus perreaui gen. et sp. nov., holotype MNHN.F.A71307. Head with maxillary
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 4 Fig. 4. Azarpsocus perreaui gen. et sp. nov., holotype MNHN.F.A71307. Terminalia. Scale bar
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