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Abstract

Four genera and four species of Osmylopsychopidae are described from the Jurassic of Kyrgyzstan, Central Asia: Oligo-

phlebiopsis biramosa gen. et sp. nov. (Early Jurassic of Sogyuty); Osmylopsychoides anteromedialis gen. et sp. nov., Psy-

chostoechotes undulatus gen. et sp. nov. and Osmylopsychostoechus sogulensis gen. et sp. nov. (all from the late Early 

to early Middle Jurassic of Sai-Sagul). By their poorly-developed outer gradate series of crossveins, these taxa (except O. 

anteromedialis gen. et sp. nov.) are more similar to Triassic genera than to the Middle/Late Jurassic Osmylopsychopidae 

(particularly from Daohugou, China). Two isolated hind wings from Sai-Sagul (i.e., Osmylopsychostoechus sp. and Osm-

ylopsychopidae gen. et sp. indet.) are preliminarily assigned to this family. 
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Introduction

The diversity and abundance of neuropterans with broad, densely-veined wings (i.e., psychopsoids) is a 

characteristic feature of the Mesozoic. Psychopsoids were absent in the Permian; they first appeared in the Triassic, 

and had become rare in the Cenozoic. It is now clear that the family Osmylopsychopidae was the dominant group 

among psychopsoids during the Mesozoic (Peng et al. 2015). This family was described by Martynova (1949) as 

Osmylopsychopsidae based on the type genus Osmylopsychops Tillyard, 1923 from the Late Triassic of Australia 

and Actinophlebia parallela Handlirsch, 1939 from the Early Jurassic of Germany. Riek (1955) independently 

erected the new family Osmylopsychopidae assigning to it (besides Osmylopsychops) Archepsychops Tillyard, 

1919 from the Late Triassic of Australia and Mesopolystoechus Martynov, 1937 from the Early/Middle Jurassic of 

Tajikistan. Subsequently, several other Mesozoic genera were added to Osmylopsychopidae: Protopsychopsis

Tillyard, 1917 and Petropsychops Riek, 1956 from the Late Triassic of Australia by Riek (1956); Kagapsychops

Fujiyama, 1978 from the Early Cretaceous of Japan by Fujiyama (1978); the Late Jurassic to Early Cretaceous 

genus Pterinoblattina Scudder, 1885 (and Mesopsychopsis Handlirsch, 1906 as its synonym) by Ponomarenko 

(1986); Angaropsychops Martynova 1949 from the Early Cretaceous of Transbaikalia, Russia by Ponomarenko 

(1990); the Early Jurassic genera Actinophlebia Handlirsch, 1906 and Parhemerobius Bode, 1953 by Ponomarenko 

(1996). Ansorge (1996) synonymized the two latter genera, but assigned them to Brongniartiellidae, another 

poorly-defined psychopsoid family.

Makarkin & Archibald (2003) discussed the family composition of Osmylopsychopidae and its characters as 

compared with the polystoechotid genus Palaeopsychops Andersen, 2001. Makarkin & Archibald (2005) showed 

that the correct family name is Osmylopsychopidae, not Osmylopsychopsidae. Jepson et al. (2009) concluded that 

the Cretaceous genera Grammapsychops Martynova, 1954, Embaneura Zalessky, 1953, and Pulchroptionia 

Martins-Neto, 1997 may belong to Osmylopsychopidae. Lambkin (2014) re-examined all old osmylopsychopid 

species from the Australian Triassic, added new material to these, and described the new genus Gayndahpsychops

Lambkin, 2014 from the Middle Triassic of Gayndah. Recently, Peng et al. (2015) described five new genera and 
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ten new species of Osmylopsychopidae from the Middle Jurassic locality of Daohugou, China, and synonymized 

Brongniartiellidae with Osmylopsychopidae based on their examination of the type species of the former family. 

These authors concluded that of the genera ascribed to Brongniartiellidae, only Pseudopsychopsis Makarkin, 2010 

belongs to Osmylopsychopidae with certainty, and that Undulopsychopsis Peng et al., 2011 should be assigned to 

this latter family. Also, undescribed taxa were recorded from the Jurassic Asiatic localities at Shar-Teg (Khramov 

2011) and Karatau (Khramov 2013). Therefore, up to 21 genera from the Middle Triassic to Late Cretaceous have 

been hitherto assigned to Osmylopsychopidae by various authors, but some of these need confirmation. 

In this paper we describe four new genera and four new species from the Early to Middle Jurassic of 

Kyrgyzstan. These taxa are important for the understanding of psychopsoid taxonomy, as the Early Jurassic is one 

of crucial periods in the history of this group. 

Material and methods

This study is based on eight specimens from two Jurassic localities in Kyrgyzstan (Sogyuty and Sai-Sagul) that are 

housed in the fossil insect collection of the Borissiak Paleontological Institute (PIN) of the Russian Academy of 

Science in Moscow, Russia. The specimens were examined using a Leica MZ 9.5 and a MPS-2 dissecting 

microscope. Line drawings were made using Adobe Photoshop CS3 and photographs were taken using Leica 

M165C stereomicroscopes. 

We use the following vein abbreviations: A1–A3, first to third anal veins; Cu, cubitus; CuA, anterior cubitus; 

CuP, posterior cubitus; dn, distal nygma; hv, humeral vein; M, media; MA, anterior media; MP, posterior media; 

MP1, MP2, first and second branches of MP; R, radius; R1, first branch of R; Rs, radial sector; Rs1, proximal-most 

branch of Rs; Sc, subcosta.

Localities

Sogyuty. The Sogyuty locality is situated in Kyrgyzstan in the Issyk-Kul depression, near the southern shore of 

Lake Issyk-Kul (the Tong District of Issyk-Kul Province). Insects have been recovered from the upper coal-less 

horizon of the Dzhil Formation, which is composed of thin, pinkish-yellow and grayish-green laminated clays (so-

called “green shales”). Lower horizons of the Dzhil Formation are coal-bearing. Martynova (1948) assumed that 

the insects were deposited in a deep lake depression. Genkina (1966) agreed with her and pointed out that the lower 

horizons of the formation “begin with fluvial rocks then replacing with deposits of swamps and river oxbows, and 

deposits of upper horizons are typical lacustrine formations” (p. 17). Plant remains occur rarely in the insect-

bearing outcrop (mainly small plant fragments and seeds), however the Dzhil Formation are generally 

characterized by a rich leaf flora, e.g., equisetopsids (Neocalamites), ferns (Todites), and ginkgoopsids 

(Sphenobaiera) (Aliev et al. 1981). Freshwater bivalves Tutuella sp. of a Triassic appearance are found in basal 

coal-bearing horizons of the Dzhil Formation (Aliev et al. 1981). The Dzhil Formation is thought to belong to the 

Lower Lias based on leaves (Genkina 1966), pollen, and spores (Aliev et al. 1981). The insect assemblages are 

thought to be Sinemurian (Rasnitsyn & Zherikhin 2002) or Hettangian (Soriano & Delclòs 2006). 

Approximately 3800 insects were collected from the Sogyuty locality. Small insects (such as homopterans) 

dominate the assemblage; water adult bugs and water insect larvae are absent. Neuroptera are represented by 30 

specimens, i.e., less than 1% of all insect specimens. Hitherto, two genera of Osmylidae have been described 

(Martynova 1958). 

Sai-Sagul. The Sai-Sagul locality (also known as Shurab III or Svodovoe Ruslo) is situated in Kyrgyzstan in 

the vicinity of the mining town Shurab in Batken District (Osh Region). Insects have been recovered in several 

exposures of the upper horizons of the Sogul Formation, which comprise aleurolites with sparse seams of brown-

gray, sometimes coaly clays (Aliev et al. 1981). Some equisetopsids (Neocalamites), leaves of conifers 

(Pityophyllum) and ferns (Coniopteris) occur in this part of the Sogul Formation; the abundance of Coniopteris

gradually increases in the over-laying strata, which are thought to be Middle Jurassic (Kuzichkina 1972). The 

Sogul Formation is considered to be Lower Jurassic, based on its flora (leaves, spores and pollen: Aliev et al. 

1981). This formation is overlain by the Samarkandek Formation, which contains thick coal seams, and is thought 

to be Aalenian to Bajocian. The distinct boundary between the Samarkandеk and Sogul Formations is not 

established (Aliev et al. 1981). Therefore, the precise age of the Say-Sagul locality is unclear. It is thought to be 

late Early Jurassic to the early Middle Jurassic based on the insect assemblage (Sukacheva & Rasnitsyn 2004).
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About 3350 insect specimens of 14 orders are found in this locality (Sukacheva & Rasnitsyn 2004). Neuroptera are 

represented by 240 specimens, i.e., 7% of all insect specimens; such a high representation of the order is also 

characteristic of the Lower Jurassic (Lower Toarcian) localities of Germany (Ansorge 2003). Psychopsoids are the 

most abundant group of Neuroptera from Sai-Sagul (31.2% of all Neuroptera, but most of them are represented by 

small wing fragments). Seven species of the neuropteran families Grammolingiidae, Osmylidae and 

Parakseneuridae have hitherto been described (Khramov 2012, 2014; Yang et al. 2012). Two other families 

(Osmylopsychopidae and Panfiloviidae) were recorded, but no species described (Yang et al. 2012).

 

Systematic paleontology

Class Insecta Linnaeus, 1758

Order Neuroptera Linnaeus, 1758

Family Osmylopsychopidae Martynova, 1949

Genus Oligophlebiopsis gen. nov. 

Type and only species. Oligophlebiopsis biramosa sp. nov.

Diagnosis. Hind wing small, broad (ca. 8 mm long); MA, Rs1 both twice deeply forked; Sc, R1 distally fused; 

probably few radial crossveins; CuA pectinate. 

Etymology. From the Greek oligos, few, scanty, little, phlebion, veinlet, and opsis, appearance, in reference to 

little number of veins and crossveins. Gender feminine. 

Remarks. Although the genus Oligophlebiopsis gen. nov is only represented by an incomplete and poorly-

preserved hind wing, we assign it to Osmylopsychopidae based on the forked MA and the distal fusion of Sc and 

R1. 

The new genus somewhat resembles the late Early Jurassic genus Parhemerobius which was assigned to 

Osmylopsychopidae by Ponomarenko (1996) by its small size and wing shape. Oligophlebiopsis gen. nov. easily 

differs from Parhemerobius by the twice deeply forked MA and Rs1. However, the osmylopsychopid affinity of 

Parhemerobius seems quite doubtful (or at least questioned), because all species of Parhemerobius lack the deeply 

forked MA and possess the pectinate CuP in the forewing, both are not characteristic of typical 

Osmylopsychopidae. 

Oligophlebiopsis biramosa sp. nov.

Figs 1, 2

Description. Hind wing broad, ca. 6.5 mm long as preserved (measured along R1; estimated complete length ca. 8 

mm); ca. 5 mm wide (perpendicular to R1). Costal space fragmentarily preserved; approximately three times as 

wide as subcostal space in distal part. Subcostal veinlets almost not preserved. Sc, R1 fused distally. Sc+R1 

veinlets poorly preserved, at least one forked. Subcostal space relatively narrow, poorly preserved. Space between 

R1, Rs relatively narrow, broadened distally. Rs with eight branches proximad fusion Sc, R1. Rs1 twice deeply 

forked; Rs2 once deeply forked; other branches of Rs shallowly forked. MA originated from Rs, twice deeply 

forked. Fork of MP not preserved. MP1, MP2 parallel before branching; MP1 shallowly dichotomous; MP2 few 

pectinate, with two branches. CuA concave, pectinate; with six rather long branches, mostly rather shallowly 

forked. CuP incomplete, possibly dichotomous. Anal veins not preserved. Crossveins poorly preserved; only four 

crossveins between R1 and Rs detected but others possible. Color pattern not preserved.

Material. Holotype PIN 2903/295 (part, counterpart), an incomplete, poorly-preserved hind wing, housed in 

PIN. 

Type locality and horizon. Kyrgyzstan: Sogyuty; Early Jurassic (Sinemurian/Hettangian).

Etymology. From the Latin bis, double, and ramosus [-a, -um], branched, in references to the two-branched 

MA and Rs1. 
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FIGURE 1. Oligophlebiopsis biramosa gen. et sp. nov. Holotype PIN 2903/295. A, part. B, counterpart. Scale bars = 2 mm. 

Genus Osmylopsychoides gen. nov.

Type and only species. Osmylopsychoides anteromedialis sp. nov.

Diagnosis. Forewing: costal space broad; most branches of Rs deeply forked; MA deeply forked three times; 

MP space markedly dilated proximally; MP1, MP2 pectinate; most branches of CuA deeply forked. 

Etymology. From Osmylopsychops, a genus-group name, and the Latin suffix—oides derived from the Greek 

eidos, appearance, resemblance, in reference to similarity of the venation of the new genus to that of the genus 

Osmylopsychops. Gender masculine. 
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Remarks. The forewing venation of the new genus is similar to that of those osmylopsychopid genera from the 

Middle Jurassic of China whose Rs branches are deeply forked, especially Daopsychops Peng et al., 2015 and 

Eupypsychops Peng et al., 2015. It differs from these genera by MP being forked more proximally, at the level of 

primary branching of CuP (in the forewings of Daopsychops and Eupypsychops, MP is forked much distad the 

primary branching of CuP). 

FIGURE 2. Oligophlebiopsis biramosa gen. et sp. nov. Hind wing venation of the holotype PIN 2903/295. Scale bar = 2 mm. 

Osmylopsychoides anteromedialis sp. nov.

Fig. 3

Description. Forewing broad, ca. 20 mm long as preserved (along R1; estimated complete length ca. 25–28 mm); 

ca. 14.5 mm wide. Costal space broad (at least in middle portion). Subcostal veinlets poorly preserved, forked. 

Subcostal space moderately broad in middle part, no crossveins detected. Space between R1, Rs rather broad, no 

crossveins detected (although some possible). Rs with 11 preserved branches, mostly deeply forked and 

dichotomously branched distally. MA with three deeply forked branches. MP forked at level of proximal-most fork 

of CuP. MP1 pectinate, with three branches, one of these deeply forked. MP2 pectinate, with three branches, one of 

these deeply forked. MP space markedly dilated proximally. CuA with five pectinate long branches, mostly deeply 

forked. CuP few branched, nearly dichotomous. A1 nearly dichotomously branched, greater than CuP. A2 

fragmentarily preserved. Crossveins poorly preserved, only several detected, others possible. Color pattern not 

preserved.

Material. Holotype PIN 2389/512 (part only), an incomplete, rather poorly preserved forewing; housed in 

PIN. 

Type locality and horizon. Kyrgyzstan: Sai-Sagul; late Early Jurassic to the early Middle Jurassic.

Etymology. From the Latin anterior, anterior, and Media, a medial vein, in reference to the structure of the 

Media anterior (MA) of the forewing.
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FIGURE 3. Osmylopsychoides anteromedialis gen. et sp. nov. Holotype PIN 2389/512. A, photograph of specimen as 
preserved. B, forewing venation. Scale bar = 5 mm (both to scale).

Genus Psychostoechotes gen. nov. 

Type and only species. Psychostoechotes undulatus sp. nov.

Diagnosis. Forewing broad; costal space relatively narrow; no costal crossveins in distal part of costal space; 

branches of Rs shallowly forked; CuP with several branches (three or four); outer, hind margins undulate; outer 

gradate series of crossveins in posterior part of radial space incomplete. 
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Etymology. Psycho- (from Psychopsidae), and -stoechotes (from Polystoechotes, a genus-group name), in 

reference to superficial similarity to the forewings of Psychopsidae and Polystoechotidae. Gender masculine. 

Remarks. The new genus easily differs from other osmylopsychopid genera with undulate wing margin (i.e., 

Undulopsychopsis and Daopsychops Peng et al., 2015: Peng et al. 2011, 2015) by all branches of Rs shallowly 

forked (mostly once forked). In these and other genera of Osmylopsychopidae most branches of Rs are 

dichotomously branched, deeply or only distally. 

FIGURE 4. Psychostoechotes undulatus gen. et sp. nov. Holotype PIN 2345/335. A, part. B, counterpart. Scale bars = 5 mm.
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FIGURE 5. Psychostoechotes undulatus gen. et sp. nov. Forewing venation of the holotype PIN 2345/335. Scale bar = 5 mm.

Psychostoechotes undulatus sp. nov. 

Figs 4, 5

Description. Forewing broad, with undulate outer, hind margins; ca. 18 mm long as preserved (estimated complete 

length ca. 22–23 mm); ca. 9.5 mm wide. Costal space moderately broad at proximal one thirds gradually narrowed 

towards apex. Subcostal veinlets closely spaced, vast majority of these forked once or twice. Costal crossveins not 

detected except two in apical part. Sc, R1 incompletely preserved. Subcostal space broad medially, not preserved in 

other parts. Distal part of space between R1, Rs narrow; no crossveins detected. Rs+MA with 31 parallel branches, 

all shallowly branched (most of these once forked distally, rarely simple or twice forked). Proximal part of M not 

preserved; proximal configuration of MA unknown. Fork of MP not preserved. MP1 strongly concave, pectinately 

branched; with four branches. MP2 few pectinate, with three long branches, one of these deeply forked. CuA 

pectinate, with seven long branches; basal-most branch twice deeply forked (i.e. with four long branches). CuP 

long, probably deeply dichotomously branched. Anal veins preserved fragmentarily. Trichosors present, but 

indistinct. Crossveins scarce, indistinct. Color pattern not preserved. 

Material. Holotype PIN 2345/335 (part, counterpart), a nearly complete well-preserved forewing, housed in 

PIN. 

Type locality and horizon. Kyrgyzstan: Sai-Sagul; late Early Jurassic to the early Middle Jurassic.

Etymology. From the Latin undulatus [-a, -um], undulate, in reference to the undulate hind wing margin. 

Genus Osmylopsychostoechus gen. nov. 

Type species. Osmylopsychostoechus sogulensis sp. nov.

Diagnosis. Forewing relatively narrow; no crossveins in costal space; MA once deeply forked; MP1 
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dichotomously branched distally; CuP once or twice deeply forked; outer gradate series of crossveins in radial 

space distinct, not continuing to cubital space. 

Etymology. From Osmylopsychops, a genus-group name, and the Greek stoichos, row, in reference to 

similarity of the venation of the new genus to that of both Osmylopsychopidae and Polystoechotidae. Gender 

masculine. 

Remarks. The new genus may be distinguished from other genera of Osmylopsychopidae by relatively narrow 

forewings. The genus Stenopteropsychops Peng et al., 2015 from the Middle Jurassic of China also has narrow 

forewings (Peng et al. 2015) but it differs from the new genus by the shallowly forked CuP and the presence of 

broad pale fasciae (on which the venation are not preserved).

The shape and venation of Osmylopsychostoechus gen. nov. are similar to those of Polystoechotidae but easily 

distinguished from all genera of that family by the deeply forked MA in the forewing (the forewing MA in 

Polystoechotidae is always forked only distally).

Osmylopsychostoechus sogulensis sp. nov.

Figs 6–8

Description. Holotype PIN 2032/510 (Fig. 6). Forewing ca. 23 mm long as preserved (estimated complete length 

ca. 24–25 mm), ca. 11 mm wide. Costal space broad, dilated towards wing base. All preserved subcostal veinlets 

once or twice forked. Sc, R fused distally. Veinlets of Sc+R1 numerous (≥ 10); humeral veinlet recurrent, branched. 

Subcostal space moderately broad, with two detected crossveins. Space between R1, Rs narrowed towards apex; 

crossveins scarce (four detected). Rs with 23 almost parallel branches, not forked before outer gradate series of 

crossveins (except one in apical portion of wing), rather regularly forked distad outer gradate series. MA deeply 

forked some distance from its origin. Distal nygma well visible, located in MA space. MP forked distad fork of 

MA; MP space markedly dilated proximally. MP1 strongly concave, dichotomously branched at outer gradate 

series. MP2 pectinate, with four long branches, one of these deeply forked. Basal crossvein 1m-cu (‘M5’) rather 

long, oblique. Cu dividing into CuA, CuP near wing base. CuA somewhat incurved, strongly convex before 

branching, pectinate, with five long branches, three of these deeply forked. CuP long, deeply dichotomously 

branched (with three long branches). Basally between Cu/CuP, A1 well-developed concave fold. A1 strongly 

convex proximally, dichotomously branched; basal-most fork of A1 proximad basal-most fork of CuP. Space 

between A1, A2 basally broad. A2 pectinate, with more than four branches (incompletely preserved); basal-most 

branch deeply forked. A3 long, pectinately branched, with three preserved branches; proximal-most branch deeply 

forked. Crossveins relatively numerous (compared with other specimens), arranged irregularly except for 

incomplete inner gradate series and complete outer gradate series. Trichosors prominent along proximal part of 

hind margin, indistinct along other preserved margins. Color pattern not preserved.

Paratype PIN 1526/116 (Fig. 7). Forewing ca. 23 mm long as preserved (estimated complete length ca. 25–26 

mm); 10.5 mm wide. Costal space broad, dilated towards wing base. All preserved subcostal veinlets forked, once 

to dichotomously. Sc, R fused distally. Sc+R1 with 10 veinlets, mainly dichotomously branched. Costal crossveins 

not detected. Subcostal space moderately broad, definite crossveins not detected but two or three possible (poorly 

discernable). Space between R1, Rs narrow; crossveins scarce (three or four possible but poorly discernable). Rs 

with 22 almost parallel branches. Rs2, Rs5 deeply forked (before inner gradate series), three other branches forked 

between inner, outer gradate series; other branches of Rs forked distad outer gradate series. Proximal part of MA 

(including its fork) not preserved; both branches not forked before outer gradate series. Distal nygma not detected, 

but probably present in dilation of MA space before inner gradate series. MP forked distad primary fork of CuP. 

MP1 strongly concave, dichotomously branched just after outer gradate series. MP2 few pectinate, with three long 

branches, one of these deeply forked. Intra-MP space slightly dilated proximally. Basal crossvein 1m-cu (‘M5’) 

rather long, oblique. Cu dividing into CuA, CuP near wing base. CuA somewhat incurved, strongly convex before 

branching, pectinate, with four long branches, two of these deeply forked. CuP long, deeply dichotomously 

branched (with two long branches). A1 probably dichotomously branched. A2 pectinate, probably with five 

branches. A3 pectinate. Proximal parts of anal veins not preserved. Crossveins scarce, mainly arranged in 

incomplete inner gradate series and almost complete outer gradate series. Trichosors clearly visible along costal 

margin, poorly preserved along other preserved margins. Color pattern not preserved.
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FIGURE 6. Osmylopsychostoechus sogulensis gen. et sp. nov. Holotype PIN 2032/510. A, part. B, counterpart. C, forewing 
venation. Scale bars = 5 mm (B, C to scale).
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FIGURE 7. Osmylopsychostoechus sogulensis gen. et sp. nov. Paratype PIN 1526/116. A, part. B, counterpart. C, forewing 
venation. Scale bar = 5 mm (all to scale).
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FIGURE 8. Osmylopsychostoechus sogulensis gen. et sp. nov. Paratype PIN 2384/472, specimen as preserved. Scale bar = 5 
mm.

Paratype PIN 2384/472 (Fig. 8). Forewing ca. 25 mm long, 11 mm wide. Costal space broad, dilated towards 

wing base. Subcostal veinlets poorly preserved, probably forked. Sc, R1 fused distally. Sc+R1 with 12 forked 

veinlets. Subcostal space moderately broad in proximal portion, crossveins not detected. Space between R1, Rs 

moderately broad in proximal portion, narrowed apically; two crossveins in distal portion. Rs with 23 almost 

parallel branches (proximal portions incompletely preserved in some branches); three-four branches forked 

between inner, outer gradate series; all branches forked (mainly dichotomously) distad outer gradate series. MA 

deeply forked, its branches few dichotomously branched after outer gradate series. Distal nygma not preserved, but 

probably present in dilation of intra-MA space. MP forked slightly distad fork of MA. MP1 concave, pectinately 

branched, with four very oblique branches, proximal-most of these deeply forked. MP2 slightly sinuate, strongly 

convex, few pectinate, with three long very oblique branches, one of these deeply forked. Intra-MP space slightly 

dilated proximally. 1m-cu (‘M5’) rather long, oblique. Cu dividing into CuA, CuP near wing base. CuA somewhat 

incurved, strongly convex proximad branching, pectinate, with four long branches, two of these deeply forked. CuP 

deeply dichotomously branched. A1 strongly convex proximad branching, deeply dichotomously branched. A2 

pectinate, with six branches. A3 not preserved. Crossveins very poorly visible; preserved crossveins mainly belong 

to outer gradate series. Trichosors clearly visible along almost entire costal margin, poorly presented along other 

preserved margins. Color pattern not preserved.

Hind wing fragmentarily preserved. MP forked far from wing base. CuA strongly concave, slightly incurved.

Type material. Holotype PIN 2032/510 (part, counterpart), a nearly complete well-preserved forewing. 

Paratype PIN 1526/116 (part, counterpart), a nearly complete well-preserved forewing. Paratype PIN 2384/472 

(part only), a nearly complete well-preserved fore- and hind wing overlapping. All housed in PIN.

Type locality and horizon. Kyrgyzstan: Sai-Sagul; late Early Jurassic to the early Middle Jurassic.

Etymology. From the Sogul Formation. 

Remarks. The venation of these three forewings is generally similar to each other differing, however, in some 

details. For example, the crossvenation varies rather greatly, but this might be due to differences in preservation. 

Osmylopsychostoechus sp. 

Fig. 9

Description. Hind wing ca. 20 mm long as preserved (estimated complete length ca. 22 mm), ca. 9 mm wide. 

Costal space relatively broad, poorly preserved. Preserved subcostal veinlets long, forked. Subcostal space 

relatively broad; definite crossveins not detected. Space between R1, Rs narrowed towards apex; crossveins scarce.
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FIGURE 9. Osmylopsychostoechus sp. Specimen PIN 1526/118. A, part. B, counterpart. C, hind wing venation. Scale bars = 5 
mm.
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Rs with 18 branches; Rs1 deeply forked near origin; other branches irregularly forked distally at different distance 

from margin. Radial crossveins not numerous, irregularly arranged; outer gradate series incompletely preserved. 

MA deeply forked (slightly proximad fork of Rs1); distal portion not preserved. Distal nygma probably located in 

proximal dilation of intra-MA space. MP forked somewhat distad fork of MA. MP1, MP2 parallel for entire length; 

distal branching of MP1 not preserved; MP2 few branched, probably pectinate (not completely preserved). Intra-

MA space with one distal crossvein. CuA strongly concave, pectinate, with eight rather long branches, all once or 

twice forked; three branches deeply forked. CuP probably pectinately branched, with three branches, two of them 

deeply forked. A1 in general dichotomously branched. A2 pectinate, with at least seven rather long branches, some 

forked. A3 not preserved. Crossveins not detected posterior to CuA except one between CuP, A1. Trichosors poorly 

preserved. 

Material. Specimen PIN 1526/118 (part, counterpart), a nearly complete but crumpled hind wing, housed in 

PIN.

Locality and horizon. Kyrgyzstan: Sai-Sagul; late Early Jurassic to the early Middle Jurassic.

Remarks. This hind wing is assigned to the genus Osmylopsychostoechus gen. nov. because of its relatively 

narrow shape. Unfortunately, the venation of the hind wing of Osmylopsychostoechus sogulensis sp. nov. is almost 

unknown, but its wing shape appears to be the same in the paratype PIN 2384/472. Therefore, it is quite possible 

that this hind wing may belong to this latter species. 

Osmylopsychopidae gen. et sp. indet.

Fig. 10

Description. Hind wing ca. 19 mm long as preserved (estimated complete length ca. 20–21 mm), ca. 8.6 mm wide 

(measured perpendicular to R1). Costal space relatively broad; all preserved subcostal veinlets rather long, strongly 

inclined towards apex, once forked. Sc, R1 fused distally. Subcostal space poorly preserved, proximally moderately 

broad; crossveins not detected. Space between R1, Rs narrowed towards apex; crossveins relatively numerous (six 

detected in middle part of space). Rs with 24 almost parallel branches; two distal branches deeply forked (before 

inner gradate series), other branches rather regularly forked distad outer gradate series. Distal nygma not detected, 

but probably present posterior to strong rounded curvature of Rs1 (in proximal part). MA not deeply forked, 

dichotomously branched proximad outer gradate series. MP forked slightly distad primary fork of A1. MP1, MP2 

similarly dichotomously branched at outer gradate series. 1m-cu (‘M5’) rather long, oblique. Cu dividing into CuA, 

CuP near wing base. CuA somewhat incurved, concave, pectinate, with nine rather long branches, all but one once 

or twice forked. CuP long, dichotomously branched distally. A1 dichotomously branched. A2 pectinate, with at 

least five branches (incompletely preserved). A3 not preserved. Trichosors rather indistinct. Crossveins quite 

numerous: outer gradate series in radial to mediocubital spaces rather well preserved, other crossveins proximad 

outer gradate series more or less irregularly spaced; few crossveins posterior to CuA (only two detected).

Material. Specimen PIN 1724/323 (part only), a nearly complete, rather well-preserved hind wing, housed in 

PIN.

Locality and horizon. Kyrgyzstan: Sai-Sagul; late Early Jurassic to the early Middle Jurassic.

Remarks. This hind wing is distinguished from the previous hind wing (i.e., Osmylopsystoechus sp.) by 

markedly different wing shape (resulting mainly from its shorter relative hind wing margin), MA is simple (deeply 

forked in O. sogulensis sp. nov.), and more numerous crossveins. Theoretically, it might belong to some species of 

the osmylopsychopid genera Osmylopsychoides gen. nov. or Psychostoechotes gen. nov., or even to some 

Polystoechotidae. However, the latter assumption appears less probable, as definite polystoechotids are not 

recorded from Sai-Sagul. 

Discussion

The new taxa described in this paper are assigned to the family Osmylopsychopidae based on general 

characteristics of their preserved venation, particularly, MA is deeply forked (except in the hind wing of 

Osmylopsychopidae gen. et sp. inted.), which is an autapomorphy of this family (Peng et al., 2015). The basal part 
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of MA is not preserved in the single specimen of Psychostoechotes gen. nov., but it is very probable that MA is 

deeply forked judging from its preserved venation. 

FIGURE 10. Osmylopsychopidae gen. et sp. indet. Specimen PIN 1724/323. A, specimen as preserved. B, hind wing venation. 
Scale bars = 5 mm.

These new taxa are phylogenetically important as they are found in an interval between the Late Triassic and 

Middle/Late Jurassic, from which osmylopsychopids are little known. The family Osmylopsychopidae is 

represented by four genera in the Middle to Late Triassic of Australia and France (Tillyard 1919, 1923, Ellenberger 

et al. 1952; Riek 1956; Lambkin 1992, 2014), and undescribed taxa from the Middle/Late Triassic Madygen 

Formation of Kyrgyzstan (Shcherbakov 2008; pers. obs.). Recently, diverse osmylopsychopids have been 

described from the late Middle to early Late Jurassic Chinese locality at Daohugou (Peng et al. 2015). Earlier, no 

confident osmylopsychopids were known from the Early or Early/Middle Jurassic, although the genera 

Actinophlebia and Parhemerobius from the early Toarcian of Germany and England are usually assigned to 

Osmylopsychopidae or Brongniartiellidae (its synonym: Peng et al. 2015) (Martynova 1949; Ansorge 1996; 

Ponomarenko 1996; Makarkin & Archibald 2005; Lambkin 2014). However, Sc and R1 are not fused distally in 
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Actinophlebia (see Tillyard 1933: Fig. 2; Ansorge 1996: Fig. 52) and MA is simple for most length in 

Parhemerobius (Ponomarenko 1996: Figs 44, 45, 51, 56); these character states are contrary to those found in all 

Triassic Osmylopsychopidae (i.e., Sc and R1 are fused distally, and MA is deeply forked several times). Therefore, 

the osmylopsychopid affinity of these Early Jurassic European genera is less obvious than that of the new Central 

Asiatic taxa described here, as Sc and R1 are fused distally, and MA is deeply forked at least once in all four new 

genera (only presumably in Psychostoechotes gen. nov.). 

Peng et al. (2015) noted that some character states of the Middle Jurassic Daohugou osmylopsychopids are 

apomorphic relative to those of the Triassic taxa. In particular, MA is only shallowly forked in Ochropsychops

Peng et al., 2015, and the outer gradate series of crossveins is well developеd in all Daohugou genera (Peng et al.

2015). Such a series is not present in any known Triassic Osmylopsychopidae, except in one undescribed taxon 

from the Madygen Formation (VM, pers. obs.). In this connection, the poorly-developed outer gradate series of 

crossveins in the new Central Asiatic genera is rather similar to the condition found in Triassic 

Osmylopsychopidae. This series is not present between the branches of CuA to A1 and between the distal branches 

of Rs in all Central Asiatic genera, but is present in most Daohugou genera (see Peng et al. 2015: Figs 5, 11, 15, 

16). Therefore, the new Early and Early/Middle Jurassic taxa from Central Asiatic appear to occupy an 

intermediate position between the Triassic and Middle/Late Jurassic Daohugou Osmylopsychopidae in the 

development of this character. 

The deeply dichotomously forked Rs branches as found in Osmylopsychoides gen. nov. occur rarely in the 

early Mesozoic, but this condition is typical for Middle Jurassic to Cretaceous osmylopsychopids. In this 

connection, the Late Triassic genus Petropsychops Riek, 1956 is very interesting as the most advanced taxon of 

Triassic osmylopsychopids. Some character states of this genus differ from those of all other Triassic psychopsoid 

genera: (1) the branches of Rs are deeply dichotomously forked; (2) the proximal subcostal veinlets are regularly 

and closely spaced, and mostly shallowly forked or simple [rather widely spaced and deeply forked in other 

Triassic genera]; (3) the costal space of the forewing is not strongly dilated proximally [strongly dilated in other 

Triassic genera]; and (4) all numerous branches of MP are directed anteriorly. The latter state is most probably an 

autapomorphy of this genus, while other states are characteristic of some Jurassic to Cretaceous taxa. In general, 

the forewing of Petropsychops looks like a wing from the Jurassic. 

In summary, these new Early/Middle Jurassic Central Asiatic taxa (except probably Osmylopsychoides gen. 

nov.) are more similar to the Triassic taxa than to the Middle/Late Jurassic Osmylopsychopidae, particularly those 

described from Daohugou. Unfortunately, most of these forewings are incompletely preserved, preventing detailed 

comparison. The hind wing venation of Osmylopsychostoechus gen. nov. and Osmylopsychopidae gen. et sp. is 

similar to that of Polystoechotidae. However, this question needs a special investigation, which is another project. 
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