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Abstract

The paper described a new species, Cheilosia hebeiensis sp.nov., from Hebei Province, China. The new
species belonged to the proxima group. Based on the key of Vujic et al (2013), the new species was similar
to Cheilosia rufimana Becker 1894 in appearance, but differs from the latter by the whitish long bristle-like
hairs on the posterior margin of scutellum and the shape of the superior lobe of the male. The type
specimens were deposited in Shaanxi University of Technology and Forestry and Grassland Pest Control and
Quarantine Station, Hebei Mulan Paddock State Forest. A detailed description and figures of the new
species were offered, and the life cycle of the species was also reported.

Introduction
The genus Cheilosia of the family Syrphidae is mainly distributed in the Palaearctic, Nearctic and Oriental
regions, and also in the Neotropical and Australian regions. About 480 species are known in the world, of
which the Palaearctic region accounts for about 70% [1-15]. Since Professor Sack's description of the species
of the genus in China in 1927, many scholars have carried out research on the Chinese species, which has
increased the number of species to about 105 [16-36].

Mulan Forest Farm of Hebei Province is located in Weichang Manchu and Mongolian Autonomous
County of Hebei Province. It is located in the southern edge of the Hunshandake Sandy Land and the upper
reaches of the Luan River 41°35’~42°40'N, 116°32'~117°14'E, and the altitude is 750~1998 m. This area
belongs to the transition zone from semi-arid to semi-humid, from the cold temperate zone to the middle
temperate zone. The lowest temperature is -42.9 °C, and the average annual precipitation is 380-560 mm,
mainly concentrated in July-September. From 2018 to 2019, a systematic survey of forest insects in the
forest farm area was carried out. In the North China larch forest, a black hoverfly was found in the larval
stage in the North China larch gum. Through the observation and research of the larval morphology and life
history of pupae and adults, it was identified as a new species. The type specimens of the new species are
preserved in the Shaanxi University of Technology and the State-owned Forest Farm Forest and Grass Pest
Control and Quarantine Station in Mulan Weichang, Hebei Province. The authors describe the new species
and its related biological characteristics.

1. Description of Cheilosia hebeiensis sp.nov. [many bits hard to understand]

Male: compound eyes densely covered with light yellow hairs. The top of the head is raised, covered with
dark brown long hair and white powder, and the ocellar triangle is equilateral. The forehead is slightly
bulging, and the frontal angle is larger; the forehead is black, covered with white powder coat, covered with
long white hairs and a small number of black hairs. The lunule is black, and the antennal fossa separated.
Wide color [?] black, with white wool, small central prominence, more than the frontal process in side view,
slightly more than front edge of mouth; eye margin is medium wide, the widest part is not more than half
of the height of the third segment of the antenna, black, sometimes under the compound eyes it is dark
brown, densely covered with white hairs and powder. Cheek high, black, covered with long white hairs and
pink. The two segments at the base of the antennae are dark brown, the 3rd segment is nearly round,
yellowish brown, and the hind margin is dark. The antennae are dark brown and the coat is very short.

The thorax is black, covered with white powder coat, covered with long white hairs of nearly the
same length, the lateral edge of the thoracic back plate has no mane, the back edge of the small scutellum
has white mane-like long hairs, the lower edge of the shield is white, long and dense; the side plate is
powdery, the quilt [?] is the same backboard as the wool. The hind thorax is covered with long white hairs.

Legs black, end of each femur and base of tibia dark brown, covered with white powdery coat,
covered with short white hairs, ventral and posterior sides of front and middle femora with long white hairs,



anterior side of hind femur with sparser hairs. The long white hairs are 3 to 4 times as long as the short
hairs, and the front side of the tibia has dark brown bristle-like long hairs, the length of which is not longer
than the diameter of the tibia. The front part of the wing is slightly yellow, with slight spines; the
intersection of wing vein M1 and R4+5 forms an acute angle; the haltere bar is yellow, and the base and
head are yellowish brown. The abdomen is nearly oblong, black, covered with long white hairs of the same
length.

Male genitalia: dark brown. The ninth backboard is taller than long in side view. The tail is nearly
quadrangular, light yellow, covered with dark brown mane-shaped long hairs of light yellow long hairs. The
dorsal needles are triangular, the top is broad and blunt, and the middle part of the dorsal margin forms a
clear ridge, with dark brown long bristles, and the inner surface of the end has dark brown short bristles.
The ninth web is cylindrical, with a transparent area in the middle of the back of the ventral surface. The
upper lobe is narrow and long, the base is almost rectangular, the end is twisted towards the center of the
ventral surface, flattened front and back, and the apex is round. The end surface of the penis is forked in
view from the back, with two ejaculatory process membranous between forks.

Females: significantly shorter coat than males. The compound eyes are covered with short hairs. The top of
the head and the forehead are relatively wide, and the width of the top of the head is about 1/3 of the head
width at the posterior edge of the compound eyes, with finely carved points, 3 longitudinal grooves, and
horizontal grooves in the front; the top of the head and the forehead are black, and the two sides of the
middle of the forehead are along the edge of the eyes It has long and narrow yellow spots, covered with
nearly white powder, and is mainly covered with black short hairs. The antennae are yellowish brown, the
third segment is orange yellow, large and round. The back of the chest is mainly covered with short black
hairs, and the white powder on the front of the back plate forms obvious middle stripes and sub-middle
stripes. The posterior edge of the small scutellum has a long white bristle, sometimes a black bristle. The
feet are like the male, but the coat is short, and the hind femora have no long hair. The abdomen is black
and bright, and the base is covered with white powder. The back of the abdomen is finely punctate, covered
with short black hairs, and the base and side margins are white.

Body length: & 9 mm, ? 9 mm; wing length: & 7 mm, @ 7 mm.

This species should belong to proxima group, according to the key of Vujic et al (2013), the new species is
similar to C. rufimana Becker, 1894, but the rear edge of the scutellum of the new species is mainly light-
colored mane, and the shape of the upper leaves of the males of the two is different [37].

Main type: &, 2019-V -6, Hebei Mulan Forest Farm seedling farm (41°43'2.6"N, 118°02'1.4"E, altitude 1078
m), Cai Shengguocai; secondary type: 15 102, the same as the main type.

2 Life history studies

C.hebeiensis has one generation per year and overwinters as pupae and larvae. The pupae overwinters in
the pine resin outside the bark, and the larvae overwinter in the pine resin at the junction of phloem and
xylem inside the bark. The overwintering pupae emerge as adults in May of the next year, and then lay eggs.
After a few days, the eggs hatch into larvae, and in July they transfer to the resin block near the bottom of
the flow hole to pupate. Overwintering larvae pupate in June of the following year, emerge from June to
July, and lay eggs. After hatching, the larvae feed until September, and then enter the overwintering state.

2.1 Eggs
Adults lay eggs 3 to 5 days after eclosion, many grains, and most eggs are laid on the edge of the injured
trunk hole. Eggs are granular, 0.8 ~ 1.0 mm, at first light yellow. The egg stage is 6-10 days.

2.2 Larvae

The feeding period of larvae is from May to August, and from September to April of the following year is the
overwintering state. The newly hatched larvae are milky white, about 1 mm in size, and the mature larvae
are 12-14 mm in length. The larvae are headless and footless rat-tailed maggot-shaped, with scraping-
sucking mouthparts, black and curved mouth hooks, and a pair of short breathing tubes at the tail end. The
body is cylindrical, the end gradually becomes smaller, the end is round, the protopodia are



underdeveloped, there is no toe hook, and the posterior valve is born on the short tube (Figure 2). After
hatching, the larvae directly invade under the bark by wriggling, live between the xylem and phloem, and
feed on the resin. As the damage of larvae intensifies, the larch trunk secretes a large amount of rosin, and
the excess rosin flows out of the tree (Figure 3-6).

2.3 Pupa

In mid-July, the mature larvae transfer from under the damaged bark to the outside of the bark along with
the outflowing pine resin, and prepare to pupate in the pine resin block near the lower part of the resin
hole. The mature larvae matured after about 15 days after the transfer. The first ten days of August (before
and after the beginning of autumn, when the cosmos is in full bloom) is the peak period of pupation [for
larvae derived from overwintering pupae], and the first ten days of September is the peak period of
pupation (when the larch begins to shed leaves) [for larvae derived from overwintering larvae]. Pupae
overwinter in the resin outside the bark under the flow hole (at this time the fluidity of the pine resin
becomes poor and begins to harden). The pupa is 8-10 mm long, 2.5-3.0 mm wide, and brown (Fig. 7-10).

2.4 Adult

In early May of the following year (when the larch male flowers form and needles unfold) with the rapid rise
in temperature and sap flow, the pupae begin to eclose into adults. The peak eclosion period is from mid-
May to early June, and lasts until mid- to late June. The lifespan of adults is 7-10 days. In the natural state,
the number of adults in the forest is small and it is difficult to find them. Adults are rarely active in the
forest canopy, mostly below the canopy. In the lab, the adult eclosion time is mostly concentrated at 11:00-
13:00, and the adults are more active at 10:00-16:00, and like to fly in the sun.

3 Discussion

The genus Cheilosia is widely distributed in various zoogeographic regions of the world, and is the largest
genus in the family Syrphidae in the Palaearctic region. Although most species are common, little is known
about their biology. Dufour[38] reported the first biological information.

Cheilosia species usually lay eggs on the surface of plant stems, leaves, etc. The specific egg-laying
position varies from species to species, either at the base of the back of the leaf, or only on the leaves not
far from the ground, or on the stem. They can choose one or more host plants. Oviposition is mainly
scattered single eggs, or several eggs piled together. The larvae damage the tops of young plant stems,
flowers and other organs [39-43]. The morphology of the 3rd-instar larvae of Cheilosia is related to the way
of feeding, which can be divided into fungivorous, leaf-feeding, stem and root borers and sap and cambium
feeders. It is now known that the larvae of some species are herbivorous. The larvae live in the stems and
roots of higher plants, or in the leaves. Some species live in the cambium of coniferous trees and feed on
sap (resin) [40,44-45].

There are not many reports of Cheilosia living in conifer resin. Cheilosia alaskensis feeds on tree sap
in the cambium of Tsuga heterophylla, and its larvae live in resin, while Cheilosia hoodiana larvae live in
white fir (Abies concolor) [46]. Adults of Cheilosia morio live in spruce forests, and larvae live in the resin
tumors of the spruce bark, causing the spruce to form lipomas [47-49]. C.hebeiensis lives in the forests of
North China Larch Larix [gmelini var.] principis-rupprechtii. The adults lay their eggs on the edge of the
injured lip of holes in the trunk of the North China larch, and the larvae feed on turpentine, which is
obviously different from other species that have been recorded.
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Fig.1 Cheilosia hebeiensis sp.nov.
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Fig.2 The whole back of the third instar larva of Cheilosia he—

beiensis sp.nov.,dorsal view
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Fig.3 The first instar larva in turpentine
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Fig.4 Larva in turpentine
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Fig.6 Larva embedded in flowing turpentine outside the trunk
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Fig.7 Pupa before the winter
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B8 HMEFiE
Fig.8 Pupa after the winter
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Fig.9 Pupa after putation
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Fig.10 Pupal shell after emergence
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