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The larvae of nearly all neuropteran families known from Baltic amber have been described or at least illustrated, i.e., 
Ascalaphidae, Berothidae, Chrysopidae, Coniopterygidae, Hemerobiidae, Mantispidae, Nevrorthidae, Nymphidae, Os-
mylidae, Psychopsidae and Sysiridae (MacLeod 1971; Weitschat & Wichard 1998: Pl. 53d; Janzen 2002: Fig. 57; Scheven 
2004; Weitschat 2009; Wichard et al. 2009; Weitschat & Wichard 2010; Ohl 2011; Makarkin et al. 2012; Wedmann et al. 
2013; Haug et al. 2020a, b, 2021, 2022a–c). Both early and latest instars are known for some taxa, but nothing is reported 
about the larvae of Ithonidae, which are extremely rare in Baltic amber. 

Pupae of Neuroptera occur rarely in Baltic amber. Hitherto, the only photograph of one was published by Weitschat 
& Wichard (1998, Pl. 56g), which is probably a member of a different family rather than the pupa described here judging 
from its morphology. 

The pupa of this order is decticous and exarate, i.e., it has functional mandibles, and its appendages project freely 
from the body. At its earlier stage it is unable to move, but in its last stage, i.e., the pharate adult, it breaks out of the pupal 
cocoon, and ultimately moults to an imago (Hinton 1968; Richards & Davies 1977). This stage is probably analogous to 
the pupa at the pre-emergence stage in Megaloptera (see Cao et al. 2018: Fig. 4). 

Here, I describe a pharate adult from Baltic amber which can be determined to family and even genus. 

Material and methods
This study is based on a single specimen embedded in a very small piece of Baltic amber (ca. 6 mm x 5 mm x 3 mm), 
which was collected at Yantarny (Kaliningrad Region, Russia). Photographs were taken by Carsten Gröhn using a Zeiss 
stereomicroscope modified with variable objectives (NikonMPlan 5x, 10x, 20x, 40x; ZEISS Luminar 18 mm, 25 mm, 40 
mm) and an attached Canon EOS 450D digital camera.

Systematic paleontology
Class Insecta Linnaeus, 1758
Order Neuroptera Linnaeus, 1758
Family Hemerobiidae Leach, 1915
Subfamily Sympherobiinae Comstock, 1918
Sympherobius? sp., pharate adult
(Figs 1, 2)
Material. Specimen no. 7309, deposited in the collection of Mr. Carsten Gröhn, Glinde (Germany). A complete pharate 
adult. Baltic amber (Yantarny). Late Eocene. 

Description. Pharate adult 3.4 mm long as preserved (presumed ca. 4.0 mm when extended). Head with large eyes. 
Maxillary palpus with four visible segments (basal segment not visible): 2nd short, most stout; 3rd and 4th elongate, stout; 
5th (terminal) segment elongate, conical (acute apically), with short additional sub-segment (‘false apical segment’: Kil-
lington 1936, p. 17). Labial palpus 3-segmented; first segment relatively short; second segment elongate, stout; terminal 
segment conical, with very narrow, additional sub-segment. Antennae elongate, 44/46-segmented (difficult to count more 
precisely). Pronotum elongate, rather flat in lateral view; meso- and metathorax large. Legs slender; tibiae of hind legs 
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strongly swollen. Wing pads ca. 1.6 mm long, ca. 0.5 mm wide; venation mostly poorly preserved, only fork of M of 
forewing clearly determinable. Abdomen: 1st and 8th segments relatively short; 2nd to 7th elongate; dorsal posterior parts 
of 3th and 4th segments elevated and furnished with two pairs of strongly curved hooks each; structure of apical segments 
not clear.

Figure 1. Sympherobius? sp., specimen no. 7309, pharate adult as preserved. A, left view; B, right view. Scale bar = 1 mm 
(both to scale).
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Figure 2. Sympherobius? sp., specimen no. 7309, details of pharate adult. A, third and fourth abdominal segments, lateral 
view; B, head, lateral view; C, left wing pads. h3, h4, dorsal hooks on 3th and 4th abdominal segments; las, distal sub-segment 
of terminal segment of labial palpus; M, media of forewing; mas, distal sub-segment of terminal segment of maxillary palpus. 
Scale bars = 0.5 mm.

Family affinity of the pharate adult
The specimen is small (approximately 4 mm long), and may reasonably belong to a family of small neuropterans. Eight 
families include at least a few small-sized species which may theoretically occur in Baltic amber, i.e., Hemerobiidae, 
Berothidae, Sysiridae, Mantispidae, Dilaridae, Chrysopidae, Coniopterygidae, and Nevrorthidae. Other Baltic amber neu-
ropteran adults are markedly larger, i.e., Nymphidae, Psychopsidae, Ascalaphidae, Osmylidae, and Ithonidae. 

A pharate adult is morphologically similar to an imago in most characters, but some of the pharate adult characters 
are lost in the imago, e.g., dorsal hooks on its abdominal segments. 

The pupa is known in many Hemerobiidae (e.g., Killington 1936: Pl. 5, Fig. 5; Nakahara 1954: Pl. 4, Fig. 7, Pl. 5, 
Fig. 9; Pl. 6, Fig. 4; Agekyan, 1973: Fig. 3; Monserrat et al. 2001: Fig. 4.13). In all of them, two dorsal pairs of strongly 
curved hooks are present on the third and fourth abdominal segments.

In extant Berothidae, the pupa is known only in the North American Lomamyia hamata (Walker, 1853) (Brushwein 
1987). In this species, “two pairs of short hooks were located dorsally on either side of the midline of the third and fourth 
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abdominal segment” (p. 675). Unfortunately, these hooks are poorly visible on Brushwein’s photograph (1987: Fig. 5), 
but judging to his description, these hooks appear to be similar to those of the pharate adult described here.

Paired hooks on the pupa’s 3rd and 4th abdominal segments are also present in all known Mantispidae, but they have 
raptorial forelegs (Bissett & Moran 1967; Gilbert & Rayor 1983; Hoffmann & Brushwein 1992; Dorey & Merritt 2017; 
Marquez-López & Contreras-Ramos 2018). The structure of hooks in Mantispidae is similar to those of our pharate adult 
(see Bissett & Moran 1967: Fig. 3; Hoffmann & Brushwein 1992: Figs 14, 20a, 26a).

In Sysiridae, there are numerous (24) small hooks on the third and fourth abdominal segments; these are also present 
on other segments (fifth to seventh), but their number is fewer (see Killington 1936; Parfin & Gurney 1956: Figs 6A, D).

In Osmylidae, 12 strong curved hooks are present on the 3rd to 5th segments (Killington 1936).
Abdominal hooks are not known in Dilaridae (e.g., Gurney 1947: Fig. 16), Nevrorthidae (e.g., Malicky 1984: Figs 

5E, G), Chrysopidae (Killington 1936), and Coniopterygidae (e.g., Monserrat et al. 2001: Figs 4.7c, d).
Therefore, the hooks of this pharate adult are similar in number, location and structure to those of Hemerobiidae, 

Berothidae, and Mantispidae. The presence of the additional sub-segment in the terminal segments of the maxillary and 
labial palpi is also important for determination of the family (Fig. 2B). This is characteristic of some Hemerobiidae, and 
not detected in Berothidae and Mantispidae.

Therefore, this pharate adult certainly belongs to Hemerobiidae.

Subfamily and genus affinities of the pharate adult
All or at least some genera of the four hemerobiid subfamilies possess an additional sub-segment of the terminal segments 
of the maxillary and labial palpi, i.e., Hemerobiinae, Sympherobiinae, Notiobiellinae and Drepanacrinae, according to the 
classification of Garzón-Orduña et al. (2016) (see Oswald 1993, appendix 5). 

Sympherobiinae and Drepanepteryginae are represented in Baltic and contemporaneous Rovno ambers. The former 
includes two or three genera, i.e., Sympherobius Banks, 1904, Prolachlanius Krüger, 1923, and probably Prospadobius 
Krüger, 1923. Two other genera (i.e., Drepanepteryx Leach, 1815 and Proneuronema Makarkin et al., 2016) belong to 
Drepanepteryginae; the terminal segments of their maxillary and labial palpi are whole (the additional sub-segment is 
absent) (Oswald 1993; Makarkin et al. 2016). Therefore, it is highly likely that the pharate adult belongs to Symphero-
biinae. 

The Sympherobiinae affinity is supported by the size of adult specimens found in Baltic amber, and by, e.g., its 
strongly swollen metatibia, and the number of its antennomeres. Sympherobius completus Makarkin & Wedmann, 2009 
is 4 mm long, and Prolachlanius resinatus Hagen in Pictet-Baraban et Hagen, 1856 is slightly longer than 4–5 mm (pers. 
obs.), and so approximately the same length as the pharate adult. Also, the imagoes of Sympherobiinae are most abundant 
among hemerobiids of Baltic amber (ca. 72% of total known hemerobiid specimens, pers. data).

Genus affinity based on a pharate adult is generally hard to determine with certainty, but not in this case. Earlier, it 
was assumed that a larva described from Baltic amber may belong to Prolachlanius resinatus based on larval morphology 
and that this is the most abundant hemerobiid species here (Makarkin et al. 2012). However, this pharate adult highly 
likely belongs to another genus of Sympherobiinae, i.e., a species of Sympherobius based on relatively long antennae 
(44/45 segments), which are 44/47-segmented in three species of this genus from Baltic and Rovno ambers (Makarkin & 
Wedmann 2009; Jepson et al. 2010; Perkovsky & Makarkin 2020), while 35–39-segmented in Prolachlanius resinatus 
(Makarkin et al. 2019), and 38-segmented in Prospadobius moestus (Hagen in Pictet & Hagen, 1856) according to the 
original description of the only known but lost holotype. 

It may be concluded, therefore, that this pharate adult certainly belongs to the hemerobiid subfamily Sympherobiinae, 
and highly likely to a species of Sympherobius. 
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