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ABSTRACT. Larva of a South American represen-
tative of Nannomecoptera is reported for the first time.
Examination of its leg structure allows to make a new
interpretation of nannomecopteran larval legs: they are
vestigial, consisting of coxa, trochanter and vestigial
femur only, with secondary apical hooks instead of true
claws. This fact allows to suggest corrections to diag-
noses of higher taxa — Nannomecoptera, Mecoptera,
Panzygothoraca taxon nov. (Panmecoptera + Hyme-
noptera) and Oligoneoptera.

PE3IOME. IIpuBeneno nepsoe yka3aHue JUUUHKH
I0)KHOAMEPHUKAHCKOT0 IIpeicTaBuTesst Nannomecoptera.
M3yueHune 370 IMYUHKH [T03BOJISIET [TI0-HOBOMY UHTED-
MIPEeTpPOBaTh CTPOEHHE JIMUMHOYHBIX HOT y Nannome-
coptera: OHU py JUMEHTAPHBIE, COCTOST TOJIBKO U3 Ta3H-
Ka, BepTiyra u pyJAuMeHTa O0e/jpa ¢ BTOPUYHBIMH allu-
KaJbHBIMHU KPIOKAMH BMECTO HACTOSIINX KOTOTKOB. JTO
MT03BOJISICT BHECTU MCIIPABJICHNUS B JUArHO3bI BEICIITMX
TakcoHoB — Nannomecoptera, Mecoptera, Panzygo-
thoraca taxon nov. (Panmecoptera + Hymenoptera) n
Oligoneoptera.

Introduction

Mecoptera in general, and particularly Nannome-
coptera, are regarded to have a great phylogenetic
importance. Handlirsch [1903] united Mecoptera (his
Panorpata), Trichoptera (his Phryganoidea), Lepi-
doptera, Diptera and Aphaniptera (Suctoria, or Sipho-
naptera), to a taxon which he called Panorpoidea (the
name unusable for this taxon, according to the recently
accepted ICZN); since that time, this huge and quite
diverse taxon is widely accepted under other names
(Mecopteroidea auct., Papilionidea of Rohdendorf,
1977, or Panmecoptera Wille 1960), in spite of the fact

that good apomorphies which could prove its holophy-
ly, are unknown. Mecoptera are often regarded to be
the most primitive taxon among Panmecoptera, ances-
tral for some or even all others [Novokshonov, 2002].
This lends a special interest to Mecoptera; however,
this taxon remains to be poorly investigated: larvae are
described for a few species only.

A special interest among Mecoptera excites a small
taxon Nannomecoptera. According to some of phylo-
genetic hypotheses, Nannomecoptera represent a sis-
ter-group for all other Mecoptera [Willmann, 1987].
Some authors regarded Nannomecoptera to appear in
Permian — 1i.e., to be one of the oldest taxa among
Oligoneoptera; according to other data, true Nannome-
coptera appeared in Mesozoic only, but were very wide-
ly distributed at that time [Novokshonov, 1997, 2002].
Till now, knowledge about larval Nannomecoptera was
based on asingle species; nannomecopteran larvae were
regarded to be most primitive among Mecoptera, retain-
ingtwo-segmented tarsus and a claw [Pilgrim, 1972], or
even two claws [Novokshonov, 2002]. As it will be
shown below, this interpretation of nannomecopteran
larval leg is wrong, and actually this leg is not so
primitive.

The taxon Nannomecoptera Hinton, 1981 includes 8
leaving species only and has Amphinotic distribution,
being represented in Australia, New Zealand and South
America. It is used to unite all these species to a single
family Nannochoristidae Tillyard, 1917, where initially
two genera were established—a plesionNannochorista
Tillyard, 1917 (type species — Australian N. dipteroi-
des Tillyard, 1917) and a monospecific genus Micro-
chorista Byers, 1974 (objective synonym: Choristella
Tillyard, 1917, non Bush, 1897; type species — New
Zealand Ch. philpotti Tillyard, 1917). As such classifi-
cation has no phylogenetic significance, Kristensen
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[1989] suggests to regard all Nannomecoptera as a
single genusNannochorista. Inthe hierarchical nomen-
clature [Kluge, 1999a, 1999b, 2000] both the family
Nannochoristidae and the genusNannochorista of Kris-
tensen have a single name Nannochorista/fgl. All spe-
cies of Nannomecoptera are known as imagoes, while
larva was described by Pilgrim [1972] for a single
species philpotti [Choristella].

In South America 3 species of Nannomecoptera are
known as imagoes —edwardsi Kimmins, 1929 [ Nanno-
choristal, neotropica Navas, 1929 [N.] and andina
Byers, 1989 [N.]; each of them is reported from various
localities in Chile and Argentina [Byers, 1989]; till now,
larvae were unknown for any of these species. Recently
M. Mercado (Institute de Zoologia, Universidad Austral
de Chile) collected two specimens of larvae similar to
philpotti [Ch.]; we regard these larvae belonging to
some of these South American nannomecopteran spe-
cies, while it is unclear to which species concretely.

Material

contrastto true femur, it has muscles arising from tergal
part of corresponding thoracic segment, and no muscles
arising from previous leg segments.

Trochanter is unusually long and slender; this is the
only normally sclerotized leg segment; it lacks setae,
apically-posteriorly bears a bunch of small spines of
non-setal origin, and apically-laterally bears a sclero-
tized claw-like hook; on fore leg this hook is 3-pionted
(Figs 1, 2), on middle leg— 2-pointed, on hind leg— 1-
pointed; a small muscle seems to attach to the base of the
hook. In the description ophilpotti [Ch], this leg
segment was taken for a tibia; in contrast to true tibia,
muscles attaching to its base arise from tergum and
sternum of corresponding thoracic segment, but not
from previous leg segment.

Femur is a terminal leg segment; it is thicker than
trochanter, in most part non-sclerotized, with indistinct-
ly outlined sclerites. Its anterior (dorsal) side has a fold
incompletely dividing the femur to two portions which
can be interpreted as secondary segments. The femur
lacks setae and bears hooked spines of non-setal origin;
the spines on lateral, median and posterior surfaces are

Larvae of following mecopteran species were examinedmg||, colourless and irregular, and three spines on apex

(1)Nannochoristap.: Chile: Valdivia, Curinanco, Cordil-
lera de la Costa, small cool stream surrounded by native fore
depth about 15sm, 7.11. 2002 (coll. M. Mercado) — 1 immatur

larva; Osorno, Damas River, 1.1988 (coll. S. Elliot) — 1 larva@'mes femoral apex and continues on its posterior (ven-

represent large sclerotized claw-like hooks. These api-
| hooks are movably articulated to a sclerite which

(2) Panorpa communisinnaeus, 1758: Russia, Lenin- tral) side. In the descriptionphilpotti[Ch ], the femur

gradskaya Oblast’ (= Leningrad Province), Lodeynop0|skwvas taken for a 2-Segmented tarsus, and its |argest mid-
Region, Zaostrov'e, VI1.2001 (coll. N. Kluge) — many larvaeapical hook was taken for a pretarsus (claw). In contrast
of instars |-l fixed in various stages of moulting cycle,to true pretarsus, apical hook has no unguitractor and
reared from eggs layed by imagoes. muscles-flexors, but has muscles-extensors arising from

(3) Boreussp.: Russia, Saint-Petersburg, Piskarevskyi Fofemur and base of trochanter. This hook has secondary
est-Park, 25.V.2000 (coll. V. lvanov, S. Grlgorenko)—5Iarvaeorigin' like the hooks on apex of trochanter and the

Alllarvae were preserved in alcohol; for examination of le aired hook on apex of 10th abdominal segment (which
structure total legs were mounted on slides in Canadian bals g]'present both iphilpotti [Ch] and the Neotropical
species described here).

AllHexapoda have a common leg structure with true

coxa, trochanter, femur, tibia, tarsus and pretarsus (Fig.

While larvae described by Pilgrim [1972] and larva : :
examined by us belong to different species and ha% , that differs from leg structure in any other group of

. X . % thropods [Kluge, 2000]. Particularly, in Hexapoda, as
some differencesin leg structurg,thewlegssee_m to ha\X/%II as in other Atelocerata, pretarsus has a single
the same ground plan; comparison of Neotropiea- y

nochoristasp. with the Pilgrim’s description of New apodeme — unguitractor, which arises from ventral
Zealancbhilpbtti [Choristelld allows to make follow- (posterior) side of pretarsal base and serves for attach-

ing interpretation (Figs 1, 2) ment of muscles arising from femur and tibia; no other
Leg is vestigial and consists of coxa, trochanter an uscles go to pretarsus, thus pretarsus never has_ mus-
. ; . . . ._Cles-extensors, and tarsus never has any muscle inser-
vestige of femur only, while knee articulation, tlbla’tionsinside The hexapodan leg structure is retained not
tarsus and pretarsus are absent. ' P 9

The leg is attached to a prominent paired thoram%nly in insects with well developed legs, but in many

protuberance bearing a few long setae. Inthe descriptig}?ems with vestigial legs, including larvae of O_Ilgong-
optera. Presence of another musculature moving apical

Sl;ogri]rl‘:]%?tlt:eg[;Csr:a.]g’;&héit@tggf;??nciovxgzst? lt( oe ?rJZH efooks of Nannochorista testifies that these hooks can not
: Fdong to pretarsus.

segment, this protuberance has no muscles attachin

its base. o .
Coxais rather large and in most part non-sclerotized; Characteristics of higher taxa

it bears one longest seta and 5 stout lanceolate setae

(three of them are shown in Fig. 1, two others are located Oligoneoptera Martynov, 1923 [circumscriptional

on median side and are invisible in lateral view). In theynonyms: Euneoptera Martynov, 1924, Endopterygoti-

description ofphilpotti [Ch], this leg segment (also da Boudreaux, 1979, Endoneoptera Kukalova-Peck et

having 5 lanceolate setae) was taken for a femur. Brauckmann, 1992; in circumscription also matches:

Larvalleg of Neotropic&lannochoristap.
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Figs 1—2. Nannochorista sp. from Chile, immature larva: 1 — right fore leg, lateral view; 2 — apex of left fore leg, lateral view.
Muscles are shown by interrupted lines.

Puc. 1—2 — Nannochorista sp. u3 Unan, Hespeaas anannka: 1 — mpasast mepeaHsis HOra, AaTEPAAbHO; 2 — BEPILIMHA ACBOT HIEPEAHE
HOTM, AATE€PAAbHO. MBIl IOKa3aHbl IIPEPLIBUCTBIMU AMHUIMMA.

Metabola Burmeister, 1832 (non Metabolia Leachsometimes other) spoors [that is probably initial for

1815); Holometabola auct. (non Burmeister, 1835\ eoptera]. Except for the tarsal segmentation, larval leg
Endopterygota auct. (non Sharp, 1899); hierarchicaln have all features of normal hexapodan leg (coxa,
name: Scarabaeus/fg8n( Araneus/fg;?sine Cancer trochanter, femur, tibia, tarsus and two-clawed tarsus
3sineScolopendra‘sinePodurg SsineLepisma’sine  with normal hexapodan articulations and musculature),
Ephemera’sineLibellula; 8sineForficula & Cicadg)].  but never has peculiar features of imaginal leg of the
Besides other autapomorphies, Oligoneoptera have tha@me insect; sometimes larval leg undergone further
following: reduction.

The whole leg structure, including its segmentation, Oligoneoptera can be divided to following taxa: (1)
obligatory changes during transformation from larva t&uneuropteroidea Krausse et Wolff, 1919 [hierarchical
pupa (about this testifies presence of immobile prepupeame: Myrmeleon/fl=Hemerobius/gl]; (2) Raphid-
in all oligoneopterans which larvae actively move byoptera Handlirsch, 1908 [hierarchical name: Raphidia/
legs). Larval leg structure differs from the pupal/imagfgl]; (3) Meganeuroptera Crampton, 1916 [circum-
inal one; particularly, larval tarsus is always non-segscriptional synonym: Eumegalopterida Krausse et Wolff,
mented, while pupal/imaginal tarsus is usually five1919; in circumscription matches: Megalopteemsu
segmented [that is probably initial either for AmyocertLatreille, 1807 (non Latreille 1802, nec Burmeister,
ata, or for Hexapoda]; larval tibia never has spoord839); hierarchical name: Corydalus/f1=Chauliodes/gl
while pupal/imaginal tibia often has two apical (andincl. Sialis)]; (4) Elytrophora Packard, 1883 [circum-
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Figs 3—4. 3 — Panorpa communis, larva of 3rd instar, musculature of right hind leg, view from behind; 4 — scheme of musculature
of vestigial insect leg retaining all segments, based on right hind leg of larval Pieris brassicae (numerous setae and setae-bearing
protuberances not shown). Muscles are shown by interrupted lines.

Puc. 3—4. 3 — Panorpa communis, AvdMHKa 3-TO BO3pacTa, MYCKyAATypa IIPABOM 3aAHEM HOTWM, BUA C3aAM; 4 — cxema MyCKYAaTypPbI
PYAMMEHTApPHOM HOIM HACEKOMOIO, COXPAHSIOIJEl BCE CETMEHTbI, OCHOBAHHAs Ha IIPaBoii 3aAzHel Hore Amdmbku Pieris brassicae
(MHOTOYMCACHHBIC IJETUHKM U IJETMHKOHOCHBIE OYTOpKM He ITOKA3aHbI). MBIIIIIbI IIOKA3aHbI IIPEPHIBUCTHIMU AMHUSIMHA.

scriptional synonyms: Coleopteroidea Handlirsch, 1908pntrast to Coleoptera, Raphidioptera, Meganeuroptera
Pancoleoptera = Coleopteria Crampton, 1938, Coleopand some other taxa, which have externally similar
terida Boudreaux, 1979; hierarchical name: Scarabaelsidge separating posterior tentorial pits from the occip-
fg9 (incl.Xeno3] and (5) Panzygothoraca (see below)ital foramen). Being separated from the occipital fora-
Panzygothoraca, taxon nov. (hierarchical namenen, labium and maxillae often form an integral labio-
Papilio/fgl). In its circumscription matches: Mecop-maxillary complex.
teroidea sensuBey-Bienko, 1964 (non Bey-Bienko,  (2) Larval labial glands are modified as silk glands.
1962 et al.); MecopterigensuMickoleit, 1969 (non Non-unique apomorphy: the same in Copeognatha.
Hennig, 1953); HymenopteridaensuWeaver, 1984 (3) Larval pretarsus is reduced to a single claw (Fig.
(non Boudreaux, 1979). 4) (instead of two claws initial for Hexapoda, which are
This taxon unites Mecoptera (see below), Apharetained in larvae of Raphidioptera, Meganeuroptera,
niptera Kirby et Spense, 1815 (circumscriptional synmany Euneuropteroidea and some Coleoptera). Non-
onym: Siphonaptera Latreille, 1925), Diptera Linnaeusjnique apomorphy. Sometimes pretarsus or the whole
1758, Sorbentia Haeckel, 1896 (circumscriptional syrieg is reduced.
onym: Amphiesmenoptera Kiriakoff, 1948) and Hy-
menoptera Linnaeus, 1758. The name PanzygothoracaMecoptera Hyatt et Arms, 1891 (older circumscrip-
is formed from the name of an old polyphyletic taxorional synonym: Mecaptera Packard, 1886; younger
Zygothoraca Schoch, 1884, which united Diptera, Legircumscriptional synonyms: Eumecoptera Tillyard,
idoptera and Hymenoptera, but did not include Meco@d-919, Mecopterodea Boudreaux, 1979; hierarchical
teraand Trichoptera. Panzygothoraca are characterizesine: Panorpa/fgl).
by following autapomorphies: Besides other derived characters, Mecoptera have
(1) Both larval and imaginal head has tendention tmllowing one: Each larval leg is vestigial and consists of
form a hypostomal bridge: margins of head capsule acexa, trochanter and vestigial femur; its knee articula-
often (but not always) more or less brought together, ¢ion, tibia, tarsus and pretarsus are completely lost (or,
contiguous, or fused ventrally separating base of labiubetter to say, fused with the femur vestige and non-
from posterior tentorial pits, while the posterior tentoriatlistinguishable from it) (Figs 1-3). Vestigial femur
pits retain their position close to occipital foramen (imepresents the terminal leg segment; it can be directed
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forward, have some mobility and its posterior-ventralnot found in other Mecoptera) with peculiar cylindrical
(initially inner) surface canincrease adhesion with grountdody lacking dorsal and ventral abdominal processes
when larva crawls. Sometimes leg is more stronglfthese processes are characteristic for Bittacus/fgl and
reduced (irfCaurinusRussell, 1979). Possibly such legPanorpa/fg2 and probably are initial for Mecoptera),
reduction is a synapomorphy of Mecoptera with Aphawith a pair of anal hooks and with peculiar leg structure.
niptera and/or Diptera, which larval legs are completelfs can be seen from the description above, leg structure
lost. Probably, initially mecopteran larvae were adopteaf Nannomecoptera does not contradict to the diagnoses
to soil inhabitancy, crawled using ventral side of thef Oligoneoptera (which have no more than one tarsal
whole trunk (as receRanorpg, and in connection with segment), Panzygothoraca (which have no more than
this lost ability to walk on legs; only larvae of Nannomeone claw) and Mecoptera (which lost tibia, tarsus and
coptera turned to inhabitancy in streams, and had ¢aws).
develope secondary hooks on legs (Figs 1, 2) and ab- While female abdomen of Nannomecoptera does not
dominal apex instead of the lost leg claws. have most of modifications peculiar for Scorpiomusci,
Structure of larval legs testifies that the taxon Mecoghese taxa have one characterin common — presence of
tera (or atleast its crown-group outlined by recent formd-segmented appendages regarded to be “cerci” [Micko-
and their common ancestors) can not be ancestral 6it, 1975]. If proceed from an assumption that these are
Sorbentia, which retain more plesiomorphic structure d¢fue cerci, and that the cerci are initially segmented, this
larval legs (Fig. 4). This does not exclude paraphyly gharacter could be regarded as a symplesiomorphy.
the taxon Mecoptera, as it can be ancestral for Aphblowever, itis quite brobable that Oligoneoptera have no

niptera and/or Diptera. true cerci, and the appendages under discussion are-socii
Recent Mecoptera can be divided to following subsecondary, initially non-segmented processes. Thus,
ordinated taxa: division of these appendages to 3 segments can be a

1. Raphioptera MacLeay, 1821 (circumscriptiona$ynapomorphy of Nannomecoptera and Scorpiomusci,
synonym: Neomecoptera Crampton, 1930; hierarchic@nd phylogeny of Mecoptera can look as following:
name: Boreus/fgl); )

2. Metamecoptera Crampton, 1930 (circumscrip- Raphioptera
tional synonym: Raptipedia Willmann, 1987; hierarchi-
cal name: Bittacus/fgl);

3. Scorpiomusci, taxon nov. (hierarchical name:
Panorpa/fg2 (incl. Merope, Notiothauma, Chorista,
Panorpodes, ApteropanorpaCorresponds to par- Nannomecoptera
vorders Meropomorpha + Panorpomorpha of Willmann,

1987. Characterizied by following unique apomorphies. ACKNOWLEDGEMENTS. The author expresses great
(1) In male, seminal pump has a unique structure [Wilthanks to M. Mercado for the specimens of laNahnocho-
mann, 1981] (while seminal pumps of various othefista, to R. Willmann and P. Svacha for useful information.
structures are usual among insects). (2) In female, stéfie author's work was supported by Russian federal pro-
nite of abdominal segment VIl is elongate and dividegramms “Leading scientific schools” (project 00-15-97934)
to two parts, its posterior part lies under segment | ndol;rg‘l’eggg'es of Rrussia — fundamental science (project
looks as sternite IX and can be retracted into the segmen'? :01.056).

VIl together with segment IX [Mickoleit, 1975]. (3) In

female, tip of abdomen has unique structure adopted as References

a probe for testing crevices into which eggs are lied:

there are a pair of 3-segmented appendages (“Cel’C?L)"Bienko GJ.19§4. [Opredelitel’ nasekomyh evropeiskoy chasti
fused together by their first segments dorsad of the “11th 15\253 (Key to insects of European part of the USSR)} Vol 1.

. ; . oscow & Leningrad: Nauka Publ. 935 pp. [in Russian]
abdominal segment” [Mickoleit, 1975]. Some aUIhor%yers GW. 1989. The Nannochoristidae of South America
regard presence of the “11th segment” to be a plesiomor- (Mecoptera) // Univ. Kansas Sci. Bull. Vol.54. No.2. P.25—-34.
phy, that is connected with the theory about initially 11Handh'rsih .Am190§- ZI?I’AII’hglogénﬁ d%l{/ ‘Hexapﬁdfir{ /év Sit-

H zunsoericnten der I\. Kademie der 1ssenschalt 1im ien,
segmented insect abdome'n. [Snodgrass, 1935]. Actually NathemMNotur. Klases BA112 Abt1 S716-738
abdomen of Hexapoda initially has 10 Seqments Onlyluge NJ. 1999a. [A system of alternative nomenclatures of the
[Kluge, 2000], and presence of the formation called supraspecific taxa] // Entomol. Obozr. Vol.78. No.1. P.224—
“11th segment” on female imaginal abdomen, is an 243 [in Russian]
autapomorphy of Mecoptera. English translation: A system of alternative nomencla-

. . . tures of supra-species taxa. Linnaean and post-Linnaean
4. Nannc_)mecoptera l__"nton’ 1981 (hlerarc_hlca_l n_ame: principles c?f sys‘?ematics // Entomological l{)eview. Vol.79.
Nannochorista/fg1l). Being a small taxon with limited  No.2. P.106-110.
Amphinotic distribution (4 species in Australia, 3 speXluge NJ. 1999b. Mitos en sistematica y principos de nomen-
cies in South America and 1 species in New Zealand) clatura. zoologica (Myths in systematics and principles of
with a uniform adult structure and larvae known for two ﬁ;’iagelsca}& “?mﬁ?ggzurg dg/)( ﬁ‘voﬁ’};; I }‘ieloHﬁz o
species only, Nannomecoptera can be characterized by Arthropoda / Boletin de la Sociedad Entsémoloiica Ara-

many autapomorphies. Among them — aquatic larva gonesa. Vol26. P.347—377.

Metamecoptera

Scorpiomusci



6 Nikita J. Kluge

Kluge NJ. 2000. Sovremennaya sistematika nasekomyh. Chast’ L.
[Modern systematics of insects. Part I. Principles of system-
atics of living organisms and general system of insects with
classification of primary wingless and paleopterous insects)]
// S-Petersburg: Lan’ Publ. 336 pp. [in Russian]

Kristensen N.P. 1989. The New Zealand scorpionfly (Nanno-
corista philpotti comb. n.): wing morphology and its phylo-
genetic significance // Zeitschr. Zool. Syst. Evol. Bd.27. Nr.2.
S.106—114.

Mickoleit G. 1969. Vergleichend-anatomische Untersuchungen
an der pterotorakalen Pleurotergalmuskulatur der Neurop-
teria und Mecopteria (Insecta, Holometabola) // Zeitshr.
Morphol. Tiere. Bd.64. Nr.2. $.151—178.

Mickoleit G. 1975. Die Genital- und Postgenitalsegmente der
Mecoptera-Weibchen (Insecta, Holometabola). I. Das Exosk-
elet // Zeitschr. Morphol. Tiere. Bd.80. Nr.2. $.97—133.

Novokshonov V.G. 1997. Ranyaya evolutziya skorpionitz (Insec-
ta, Panorpida) [Early evolution of scorpionflies (Insecta,
Panorpida)] // Moscow: Nauka Publ. 140 pp. [in Russian]

Novokshonov V.G. 2002. 2.2.1.34.1. Order Panorpida Latreille,
1802, the scorpionflies (=Mecaptera Packard, 1886, =Mecop-
tera Comstock et Comstock, 1895, +Neomecoptera Hinton,
1958, +Paratrichoptera Tillyard, 1919, +Paramecoptera
Tillyard, 1919) // AP. Rasnitsyn & D.LJ. Quicke (Eds):
History of insects. Dordrecht, Boston, London: Kluwer Acad.
Publ. P.194—199

Pilgrim R.L.C. 1972. The aquatic larva and the pupa of Choristella
philpotti Tillyard, 1917 (Mecoptera: Nannochoristidae) //
Pacific Insect. Vol.14. No.1. P.151—168.

Snodgrass R.E. 1935. Principles of insect morphology. New York,
London: McGraw-Hill Book Company. 667 pp.

Weaver J.S. 1984. The evolution and classification of Trichoptera,
part [: the groundplan of Trichoptera // IV Int. Symp. on
Trichoptera / Series Entomol. Vol.30. P413—419.

Willmann R. 1981. Das Exoskelett der minnlichen Genitalien
der Mecoptera (Insecta) // Zeitschr. Zool. Syst. Evol. Bd.19.
Nr.2. $.96—150. Nr.3. S.153—174.

Willmann R. 1987. The phylogenetic system of the Mecoptera /
/ Syst. Entomol. Vol.12. No4. P.519—524.



