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ABSTRACT: Dasyleptus lucasi Brongniart, 1885,
from the Upper Carboniferous of France, D. sharovi
(Durden, 1978), from the Lower Permian of Kansas,
USA, and D. brongntarti Sharov, 1957, from the lower
Upper Permian of SW Siberia, are redescribed, and D.
nolisp.n., is described basing on one paralectotype of D.
lucasi. Further evidence is presented in favour of the
hypothesis that Dasyleptus represents ajuvenilised group
of the order Machilida (= Archaeognatha).

PE3IOME. Ilepensyuensr Dasyleptus lucasi Bron-
gniart, 1885, u3 BepxHero kapbona @panmmu u D.
brongniarti Sharov, 1957, u3 HU30B BepxHel mepmu
103 Cubupwm, D. sharovi (Durden, 1978) u3 HmxHei
nepmu Kanzaca, CIIA. Onun n3 napanekrotunos D.
lucasiseigenena B D. nolisp.n. [peacraBnenuu nomos-
HHUTENbHBIE CBHUACTENBCTBA B IOJB3y THIOTE3bI, YTO
Dasyleptus npezacrapiseT 1OBEHUIHM3UPOBAHHBIX IIETH-
HoxBocTok Machilida (= Archaeognatha).

History of the case

The genus Dasyleptus and species D. lucasi have
been established by Brongniart [1885] for several fos-
sils from the Upper Carboniferous (Stephanian) of the
Commentry Basin in Allier, France. Brongniart has
described the fossil as a member of the order Thysanura.
The description has been accompanied with neither
illustrations nor indication of the housing family.

The type material has been re-studied in part by
Handlirsch [1906-08] who has misinterpreted it as be-
longing to several non-insect groups. His short descrip-
tions and low quality drawings are not much informative.

The next attempt of restudy of the Brongniart's
material has been made by the late Frank M. Carpenter.
Unfortunately, it remains unfinished and unpublished,
except for the very concise description of the genus and
higher rank taxa, as well as the good photograph, ap-
peared in Carpenter [1992, fig. 1la].

Very recently, Bitsch & Nel [1999] in their revision
of the fossil Archaeognatha have redescribed D. lucasi
and selected the lectotype and paraleclotypes.

Meanwhile, during about a decade since 1949, a
number of related and much better preserved fossils
have been collected in the Kaltan locality (Kuznetsk
Basin in the SW Siberia), in deposits of the Kuznetsk
Formation [Sharov, 1957, 1959. 1961]. That time the
age of the deposits was considered as the Early Permian
[Rohdendorf et al., 1961]; now its dating is changed as
the earliest Late Permian (Ufimian, Zhuravleva& Ilyina
1988). The Kuznetsk material has been described by
Sharov [1957] as representing one more species, D.
brongniarti Sharov, within the Brongniart's genus. To
harbour the latter, a new family Dasyleptidae Sharov
and new order Monura have been proposed, basing on
the combination of numerous plesiomorphic characters
in the head, trunk, and appendages, and of the apomor-
phic loss of cerci (Sharov, 1957, 1959, 1961, 1966; 1
have used the modern hennigian terminology here to
express the precise Sharov idea).

The related genus and species,Lepidodasypus sharovi
Durden was described from the Lower Permian Well-
ington Formation of Elmo, Kansas, USA [Durden, 1978].
Study of the type specimen reveals it as just one more
species of Dasyleptus (see below). Further Carbonifer-
ous and Permian fossils from Czechia, France and USA
are referred to as cither belonging or related to Dasylep-
tus reviewed by Rowland [1997] and Bitsch and Nel
[1999]. Of them, I was able to study only those from the
uppermost Carboniferous or lowermost Permian depos-
its in Carrizo Arroyo (New Mexico, USA). These are
mostly poorly preserved exuvia of early instars of a new
species of Dasyleptus (to be described later on).

Additionally, the trace fossils have been described
recently from the Upper Carboniferous of Kansas, USA
[Mangano et al., 1997] as possibly made over a tide
affected sedimental plane by an animal related or be-
longing to Dasyleptus.
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Fig. 1—2. Dasyleptus lucasi Brongmart: 1— lectotype, 2 — paralectotype MNHN-LP-R. 55215. Abbreviations for all figures: ap
— apodem, cv — cervical sclerite, ex — coxa, f— femur, fc — frontoclypeus, fi — antennal flagellum, gas— gonapophysis of abdominal
segment 8, ic — mandibular incisor, Ir — labrum, md — mandible, mo — mandibular mola, oc — eye, ol — ocellus, pc — paracercus,
pd — pedicell!, pmx — maxillary palp, pt — pretarsus (claw), s;; —sternum of abdominal segment 11, sc — scape, sy — stylus, sx
— subcoxa, ta — tarsus, ti — tibia, tlb — tergum of labial segment, tmd — tergum of mandibular segment, tmx — tergum of maxillary
segment, tr — trochanter; Arabian figures denote thoracic terga, Roman — abdominal ones.

Puc. 1~2. Dasyleptus lucasi Brongniart 1 — nexrorum, 2— mapanekrorut MNHN-LP-R. 55215. YcnoBHble 0003HaYESHUsI ISl BCEX
PHCYHKOB; ap — anojeMa, CV — LepBUKaJIbHbIH CKIEPUT, CX — Ta3uK, f — Oexpo, fc — pponTOKIHIEYC, fl — XI'YyTHK aHTEHHEI, gag
— roHano¢usbl 8-ro OPIOUIHOTO CErMEHTA, iC — MHIU30p MaHAuOyIbl, Ir — BepxHss ryba, md — mannulyIa, To — Mosa MaHIUOYJIbI,
0C — CJIOXKHBIH IJ1a3, 0] — Tia3ok, pc — napanepk, pd — IeAuneIuIyc, pmx —4eIIOCTHOMH IyIHK, pt — mpeTap3 (KOroToK), S| — CTEPHUT
11-ro OproUIHOTO CerMeHTa, SC — CKalyc, Sy — CTHIIYC, SX — CcyOKOKca, ta — Jjamnka, ti — rosieHb, tIlb — TepruT 1aduaabHOrO CErMeHTa,
tmd — TepruT MaHAUOYJIIPHOTO CETMEHTa, tmX — TEPrUT MAaKCHJULIPHOTO CETMEHTA, tr — BEePTIYT; apabCKuMH IudpaMu 06003HaYESHBI

IpYAHBIC, PUMCKMMH — OPIOLIHBIC TEPTUTBHI.

The Siberian fossils have been later restudied by
Rasnitsyn [1980], Kukalova-Peck [1985, 1998], and
Carpenter [1992]. Carpenter's study was a part of the
projectalso covering D. lucasi and various undescribed
fossils from the North America (personal communica-
tion, 1989). Like in the case of D. lucasi, the only
published result was a good photo in Carpenter [1992,
fig. 11,b]. Rasnitsyn [1980] presents some corrections
of the reconstruction by Sharov, as well as a new hypoth-
esis that Dasyleptus does not represent any independent
order: instead, it is considered to be a juvenilised (foe-

talised, paedomorphic) representative of the order
Machilida (= Archaecognatha). In contrast, Jarmila
Kukalova-Peck has concluded that Monura represents
the sister-group of Zygentoma + Pterygota, and not of
Archaeognatha [Kukalova-Peck, 1985, 1987, 1991].
However, the fossils that she relays on (undescribed
material from the Carbondale Formation, Westphalian
D, Upper Carboniferous of Mazon Creek, Illinois, USA)
differ from Dasyleptus so radically that it cannot be
related to Dasyleptus [Kristensen, 1998; Kukalova-
Peck, 1998; Bitsch & Nel, 1999]. According to her
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descriptions and illustrations [Kukalova-Peck, 1985,
1987, 1991, 1998], these insects have double claws,
sclerotised, stick-like styli, leg-like cerci, and paracer-
cus which is thin basally, thus reminding Zygentoma
rather than Monura. Indication of D. brongniarti spec-
imens as having cercal legs as well [Kukalova-Peck,
1985: 944] is a mistake.

Since Sharov's publications, Dasyleptus and Monu-
ra are referred to regularly in the literature. Some stu-
dents accept Sharov's idea that they represent an early
off-shoot of Ectognatha [Kristensen, 1975; Boudreaux,
1979]. Others cither include Dasyleptus into Archacog-
natha or their stem group [Tiegs & Manton, 1958;
Tuxen, 1960; Hennig, 1969; Carpenter, 1977, 1992;
Rasnitsyn, 1980; Carpenter&Bumham, 1985;Bitsch&
Nel, 1999], or, as mentioned above, relate it to Zygento-
ma + Pterygota [Kukalova-Peck, 1998].

The lucky opportunities to study the Brongniart
material kept at the Museum National d'Histoire Na-
turelle in Paris, and the Durden's type, currently on loan
to J. Mark Rowland, New Mexico Museum of Natural
History, Albuquerque, USA, have stimulated me to
continue my old and clearly insufficient study [Ras-
nitsyn, 1980] and so prepare a revision of the types
studied. For photographs of the fossils under revision,
see Sharov [1957, 1959, 1961], Durden [1978] and
Carpenter [1992].

Taxonomy

Order Machilida Grassi, 1888 (= Archaeo-
gnatha Burner, 1904 = Microcoriphia Verhoeff,
1904; + Monura Sharov, 1957)

Family Dasyleptidae Sharov, 1957

DIAGNOSIS. Elder immatures (adults probably unknown)
differring from those and adult of Machilidae and Meunertel-
lidae in antenna relatively short, filiform (not bristle-shaped),
with pedicell long; head with gnathal lerga delimited, eyes not
contiguous, straight dorsally, arching ventrally, frontoclypeus
almost reaching eye level dorsally; pronotum much shorter
than following terga, without cephalic lobes, furroved trans-
versally, laterally; meso- and metatergum alike abdominal
terga; legs weakly movable in tibiotarsal articulation, tarsus
entire, pretarsus daw-like; abdominal leglets short, fleshy,
subsegmented; cerci absent.

GENERA INCLUDED.Dasyleptus Brongniart, 1885 from
the Carboniferous and Permian of Eurasia and North America.

Genus Dasyleptus Brongniart, 1885

Dasyleptus: Brongniart, 1885: 58;

Dasyleptus: Handlirsch, 1906: 343;

Dasyleptus: Sharov, 1957: 797; 1959: 177-185; 1961: 66;

Dasyleptus: Carpenter, 1992: 16;

Lepidodasypus: Durden, 1978: 1 (type species, L. sharovi
Durden, 1978, by monotypy and original designation), syn.n;

Lepidodasypus: Bitsch & Nel, 1999: 23.

Type species D, lucasi Brongniart, 1885 (original desig-
nation).
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Fig. 3-4. Dasyleptus lucasi Brogniart: 3 — paralectotype
MNHN-LP-R. 5.5216, 4 — Carpenter's specimen.

Puc. 3—4. Dasyleptus lucasi Brogniart: 3 — mapanexkToTHIl
MNHN-LP-R. 55216, 4 — sx3emmsip, u3oopaxennsiii Kapmnen-
TEPOM.

SPECIES INCLUDED. The type species from the Upper
Carboniferous (Upper Coal Measures, Stephanian) of the
Commentry Basin in Allier, France, D. brongniarti Sharov,
1957, from the the earliest Late Permian (Ufimian) Kaltan
locality in the Kuznetsk Formation, Kuznetsk Basin in South-
west Siberia, D. sharovi (Durden, 1978), D. noli sp.n. based
on a part of the type series of the type species, and several
undescribed species from the Carboniferous and Permian of
Europe and North America.

Dasyleptus lucasi Brongniart, 1885
Figs. 1-4.

Dasyleptus lucasi: Brongniart, 1885: 58 (partim);

Dasyleptus lucasi: Handlirsch, 1906; 343, pi. 34, figs. 30-32;

Dasyleptus lucasi: Carpenter, 1992: fig. lla;

Dasyleptus lucasi: Bitsch & Nel, 1999: 21, fig. 1.
LECTOTYPE. MNHN-LP-R.55214, from the Upper Carboni-
ferous (Upper Coal Measures, Stephanian) of the Commentry
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Fig. 5. Dasyleptus noli sp.n., holotype.
Puc. 5. Dasyleptus noli sp.n., ronoru.

Basin in Allier, France, kept at the Museum National d'Histoire
Naturelle, Paris, France, designated by Bitsch & Nel [1999].

PARALECTOTYPES. R55215, R55216, R55217 from the
same deposits as lectotype (designated by Bitsch & Nel, 1999).

ADDITIONAL MATERIAL. Specimen figured by Carpenter
(1992, fig. 11a; presumably the syntype not appreciated as such
yet but coming from the same deposits as lectotype, and kept at
the same museum; however, by the time of submitting of the
manuscript, the specimen has not been located and so was
studied after the published photograph).

DIAGNOSIS. The species differs from all other described
species in that the antenna is distinctly longer than the head
and thorax combined and with the flagellar segments elongate
(penultimate segments at least 1.5 times as long as wide,
subbasal ones about twice as long as wide), in that all four
apical (large) segments of the maxillary palp are narrow (less
than half as wide as eye), and possibly in that the caudal
filament is much longer that the body (length of the caudal
filament is unknown for D. noli). It differs additionally from
D. noli in that the claw (pretarsus) is short (less than half as
long as eye) and the penultimate abdominal segment is much
longer than the preceding one. It differs from D. brongniarti
in that the basal large segment (the fourth from apex) of the
maxillary palp is subequal in width to the following segments.

DESCRIPTION. The following complement the above
characteristics. No coarse sculpture is discernible, and nothing
but simple hairs are found to cover the body and legs. Antenna
is about as long, or longer than, the head, thorax and the first
abdominal segment combined, and not much shorter than the
maxillary palp, flagellum with at least about 20 segments, with
subbasal segments about twice as long as wide. Caudal filament
is about 2.5 times as long as antenna. Holotype: length of body
without caudal filament 9 (paratypes 9-13) mm, of antenna ca.
5.5 mm, of penultimate and ultimate segments of maxillary palp
ca. 1.7 and 1.3 mm, respectively, of mesonotum and abdominal
segments 5-9 0.9-1.0 mm (0.7-0.9 in paratypes, 12-13 mm
long, mesonotum length 0.7 in Carpenter's paratype 9 mm
long), tergum 10 1.2 mm (same in larger paratypes, 1.0 mm in
Carpenter's one), caudal filament ca. 14 mm.

REMARKS.The specimens studied by Handlirsch [1906-
1908], judging from his figures, belong to this species rather
than to D. noli. The specimen appearing as Handlirsch's fig.

31 well may be the lectotype, and that one shown as fig. 32
there — the Carpenter's specimen. The fossil figured as fig.
33 is not among those I had a chance to study, so its tentative
identification as D. lucasi is simply because it is this species
which is dominating in the fossil assemblage.

The present study shows considerable variation of the
proportions of various parts of body and appendages in the
specimens examined. Presumably this is the result of incom-
plete preservation state and various postmortem modification
of the fossils: the latter is particularly likely, because the
material consists in part of exuvia rather than the bodies
fossilised, evident in case of the Carpenter's specimen (Fig.
3). The possibility cannot be ruled out as well that the species
might deserve further splitting. The reliable re-study of the
Commentry species depends on study of the entire material
kept at the Museum National d'Histoire Naturelle: unfortu-
nately, my stay there was not long enough to make this
possible.

Dasyleptus noli Rasnitsyn, sp. n.
Fig. 5,

Dasyleptus lucasi: Brongniart, 1885, p. cii (partim).

HOLOTYPE. R55212 (paralectotype of Dasyleptus lucasi
Brongniart, 1885, designated by Bitsch & Nel, 1999), from the
Upper Carboniferous (Upper Coal Measures, Stephanian) of the
Commentry Basin in Allier, France, kept at the Museum National
d'Histoire Naturelle, Paris, France.

DIAGNOSIS. The holotype differs from other described
species, in that the antenna is about as long as the head and
thorax combined and with several penultimate segments sub-
quadrate, the largest seen (probably penultimate) segment of
the maxillary palp is very wide (as wide as eye) and much
wider than the short previous segment, the claw (pretarsus)
very long (hind claw about 1.5 times as long as eye), and the
penultimate abdominal segment is not much longer than the
preceding one.

DESCRIPTION. The following complement the above
characteristics. Length of body, as preserved, 9.5 mm, of
antenna ca. 3 mm, length and width of the largest segment of
the maxillary palp ca. 1.3 and 0.4 mm, respectively, length of
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Figs. 6—14. Dasyleptus brongniarti Sharov: 6 — reconstruction based on the holotype PIN 1197/595, with some structures added
from figs. 7—14; 7 — paratype PIN 966/19, thorax and base of abdomen; 8 — paratype PIN 1197/594, part of abdomen with
styli; 9 — paratype PIN 1197/585, head and thorax with appendages; 10 — paratype PIN 1197/594 (counterpart), head and thorax
with appendages; 11 — paratype PIN 1197/592, abdominal segment 11 with paracercus; 12 — paratype PIN 1197/602, abdomen
with appendages; 13 — paratype PIN 504/231, abdominal apex with partial paracercus; 14 — maxillary palp of holotype.

Puc. 6-14. Dasyleptus brongniarti Sharov: 6 — pexoncrpykupst Ha ocHoBe ronorumna [TMH 1197/595, ¢ noGaeneHnem psiia
CTpyKTYp ¢ puc 7 — 14; 7 — maparun I[TUH 966/19, rpyae u ocHoBanue Oprorika; S — maparurn [TMH 1197/594, gacte Opromika
co crwismy; 9 — maparun [TUH 1197/585, ronosa u rpyne ¢ npuaatkamu; 10 — maparun [TUH 1197/594 (nmpoTtuBooTeYaToK),
royioBa u rpyas ¢ npuaatkamu; 11 — mapatun IIMH 1197/592, 11-ii cermenT Opromka ¢ maparepkoM; 12 — mapatun [TMH
1197/602, 6promiko ¢ npunatkamu; 13 — mapatun [TMH 504/231, Beprmaa Oprolika ¢ mapanepkom; 14 — TOJIOTHUIL: YeITFOCTHOM
IIYTIHK.
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Fig. 18. Dasyleptus sharovi (Durden), holotype.
Puc. 18. Dasyleptus sharovi (Durden), ronorum.
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Fig. 15—17. Dasyleptus brongniarti Sharov: 15 — paratype
PIN 1197/610, molting cast seen from above; 16 —paratype PIN
1197/601, partial abdomen showing a structure (to?) taken by
Sharov [1958] for gonopods: probably a broken and damaged
contralateral paranotum; 17 — paratype PIN 1197/598, partial
abdomen with supposed gonopod rudiments (gas?, ?).

Puc 15-17. Dasyleptus brongniarti Sharov: 15 — maparun
TIWH 1197/610, nunouHas mwkypka (BuJ cBepxy); 16 — maparun
IIMH 1197/601, gacTe Oplomka co CTPYKTYpoi (ty?), IPUHATOM
IaposiM [1958] 3a roHomoasl (BEpOSATHO, OTJIOMaHHAs M
MOBPEXKACHHAs apaHOTa NPOTOBOIOJIOKHOTO TOJIyTepruTa); 17
— napatun [IMH 1197/598, yactp Oproika ¢ npeanoyiaraéMbIMu
3ayaTKaMu roHonox (gag?, ?).

hindleg claw 0.7 mm, of mesonotum 0.8 mm, of abdominal
terga 1-9 ca. 0.7 mm.

ETYMOLOGY. The species name is the Latin for unde-
sirable (“1 don’t wish it”).

Dasyleptus brongniarti Sharov, 1957
Fig. 6-17.

Dasyleptus brongniarti: Sharov, 1957: 797-798, figs. 1-3;
1959: 177-185, figs. 2, 3, 5, 7. 8; 1961: 66-68, figs. 24-26. pi. 1;

Dasyleptus brongniarti: Rasnitsyn, 1980: fig. 2;

Dasyleptus brongniarti: Carpenter, 1992: figs. 11b, c;

Dasyleptus brongniarti: Bitsch & Nel, 1999: 22, fig. 2.

MATERIAL EXAMINED. The type series of Dasyleptus
brongniarti as recorded by Sharov [1957], except paratypes PIN,
1197/589, 590, 591, 600, 606, which represent fragments of
some other arthropods, and specimen PIN, 1424/4, mentioned
by Sharov [1959], all kept at the Paleontological Institute,
Russian Academy of Sciences, Moscow, Russia.

DIAGNOSIS. The species differs from other described
species in that the antenna is distinctly shorter than the head
and thorax combined and with the flagellar segments distinct-
ly shorter than long. Additionally, it differs from D. noli in
that the neither segment of the maxillary palp is near as wide
as eye, the claw less than half as long as eye, and the,
penultimate abdominal segment is much longer than the
preceding one. It differs from D. lucasi in that the basal large
segment (the fourth from apex) of the maxillary palp is
distinctly wider than the following segments,

DESCRIPTION. No surface sculpture is discernible. Body
and appendages covered with more or less uniformly small
hairs, except for several (2-4) longer and thicker hairs seen
along dorsal margin of two apical segments of the maxillary
palp. On the body segments, pubescence displays distinct
orientation best expressed on pronotum: hairs directed fan-
like from the point opposite hind eye corner, and with upper
half or so of tergum densely pubescent, lower part sparsely so,
and with the borderline between them rather distinct. Antenna
with scape rather short though not necessary much shorter
than long, pedicell long, cylindrical, about 0.33-0.4 as long as
flagellum, flagellum with about 12-13 segments which are
shorter than long except the apical and, possibly, one or more
basal segments which are slightly longer than wide. Eye
contour half-circular, close to fore and hind head contours, its
dorsal margin nearly straight, ventral one convex. Among
four apical segments of maxillary palp, basal the most thick
(almost as wide as eye), apical least thick (about as wide as
pedicell), the second segment the shortest; the longest is basal
segment in some specimens, distal one in some other. Prono-
tum shorter than other body segments, particularly near mid-
line, with suture running at tergum midlength subparallel its
fore margin, from near eye level downward. Meso- and.
Metanotum and abdominal terga 1-9 little differ in length,
tergum 10 about 1.5 times as long as these, tergum 11 longer
than pronotum but shorter than other terga. Abdominal terga
with paranoia comprising about 0.25 width of half-tergum
(the lines seen on meso- and metanotum laterally may repre-
sent some pleural structure rather than paranotum boundary,
because they are arching medially and not laterally, as in case
of abdominal terga). Form of leg segments somewhat varies,
possibly depending in part on details of burial and fossilisa-
tion processes, and their proportions cannot be appreciated
very precisely. Claw about as long as tibia, shorter than eye
wide, narrow, gently curved; tarsus about twice as long as
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Table 1. Dasyleptus brongiiiarti, measurements (length, mm; body — with-
out caudal filament; pmx s/a — maxillary palp: subapical segment; pmx a Y
— same: apical segment; Nz/*N; — mesonotum or (¥*) metanotum; at, — YPM 28.152’ from the. Lower Permian
abdominal tergum 6, or (*) tergum 3, or (**) tergum 5, or (***) tergum 9; ~ (Elmo Limestone, Wellington Formation,
atjy — tergum 10; cf — caudal filament). Artinskian) near Elmo, Kansas, USA, kept
Ta6muua 1. Dasyleptus brongniarti, mpomepsr (1uaHa B MM; Teno — 6e3 xgo- At the Yale Peabody Museum of Natural
CTOBOH HMTH; pPmMX S/a — NPENNOCICIHUN YICHUK YEIIOCTHOIO XXTYyTHKA; History (currently on loan to J.M. Row-
pPmMX a — MOCIEeIHUH WICHHUK YEeIIOCTHOTO XIryTHKa; No/*N — cpeaHecnuH- land, University f’f New Mexico, Albu-
Ka win (*) 3aAHECTIMHKa; aty — 6-if min (*) 3-if wom (**) 5-if wm (¥*%) 9-f  querque, New Mexico, LISA).

Teprut Opromka; at;g —10-i Teprut Opromka; cf — XBocTOBast HUTB). i ff;?i[\fg)ﬁqo}sléiﬁ;l;eir?;?t?rez oisfiblljy

brongniarti in the weakly expressed (pos-

MATERIAL EXAMINED. Holotype

Specimen | body |antenna [pmxs/a | pmxa| NNs To[ cf | sibly thin or even soft) lateral tergal
margins and in paler ground colour
holotype 103 17 1.0 0.8 0.6 0.7 | 0.85| 7.7| (young immatures of D. lucasi and D.
679/75 = 1 035 |**0.2 noli are unknown).

DESCRIPTION. No surface sculp-
966/14 10.3 0.6 07 | 085 ture is discernible. Uniform small hairs
966/15 ) 0.6 0.7 10 discernable on dayker parts o f tergums, on
antenna and maxillary palp. Basal flagel-
966/16 ~-10 -0.7 0.65 | 0.85 lar segments very slightly longer than
966/17 15 25 03 04 wide. 4 apical segments of maxillary palp
becoming gradually narrower from the
966/18 ~10-11 1.0 0.65 |[*0.65 basal to apical one, the longest penulti-
966/19 ~10 065 | 075 0.9 mate segment about 5.5 times as long as
wide. Clypeus looking more convex than
966/20 ~5.5 *0.4 | 035 [ 05 in other species, though head is damaged
1197/585 11 51 135 0.65 0.75 and interpretation of i.ts structure is diffi-
cult. Pronotum of typical form for genus,
1197/586 ~7.5 06 |+0.6| 038 following terga also ordinary except their
— lower (lateral) boundaries rarely traceable
1197/587 ! 0.45 045 | 0.55 (possibly weakly sclerotised). Preserved
1197/592 ~7.7 0.75 | 0.85| 7.1 | leg segments ordinary (no claw found
1197/594 12 115 10 06 0.75 0.9 presc?rved). Visible ventral parts of ab-
dominal segments (sterna?) somewhat
1197/596 5.5 0.4 0.4 | 0.55| 4.4 slanting backward. Upper (tergal) part of
1197/597 2 03 03 body, femoral and tibial apices, (hind)
tarsus entirely, and maxillary palp seg-
1197/598 9.5 0.6 075 | 0.9 ments dorsally infuscated. Length of body,
1197/601 Y 19 0.9 0.9 0.6 0.6 08 as preserved, 4.3 mm, length and width of
penultimate segment of the maxillary palp
1197/602 8 0.5 0.55 0.7 ca. 0.55 and 0.1 mm, respectively, of
1197/603 8.7 055 05 1075 ultimate segment ca. 0.45 and 0.08 mm,
length of mesonotum 0.5 mm, of abdom-

1197/605 ~4 0.3 *0.3 inal terga 2-4 ca. 0.33-0.35 mm.
1197/608 | 58 06 | 055 | *035 | 04 | 05 REMARKS. My study of the holo-
type surprisingly reveals nothing of the
1197/609 ~-5.5 0.45 0.45 intriguing morphological details described
1197/610 35 02 o255 18 apd ﬁgureq in the origina.l description,
viz. abdominal leglets, spiracles, scale-
1424/4 ~5.5 ~1.2 0.7 0.37 0.4 |[~0.5 like hairs, etc. I was able to see an ordinary

young immature of Dasyleptus hardly

distinguishable from D. brongniarti. That is why I

wide; tibia and femur slightly or not at all longer than wide, dare to synonymise Lepidodasypus under Dasyleptus.

tibia distinctly tapering apicad, femur and, probably, tro-

chanter, tapering basad. Abdominal appendages other than Dasyleptus sp.

caudal filament seen on segments 1-8 (for details, see Mor-

phology). Caudal filament is about as long as abdomen Dasyleptus sp.: Rowland, 1997: 3, fig. 3.

(shorter than that in small fossils), with basal segments very REMARKS. I was able to study the material referred
short, those near basal 0.4 length distinctly longer than wide. to this taxon in the above publication. The material
Colour probably uniform dark (most fossils are light more or (some 20 young immatures, mostly exuvia, of the mean
less, possibly because these may represent shed exuvia rather preservation state) comes from the Red Tanks Member
than insects themselves). For measurements, see Table 1. (probably the uppermost Carboniferous or earliest

Permian) at Carrizo Aroyo in the Sierra Lucero,

Dasyleptus sharovi (Durden, 1978), comb.n. Valencia County, New Mexico, USA. It is kept %n the
Fig. 18. New Mexico Museum of Natural History and Science,

Albuquerque, New Mexico, USA. The material deserves

Lepidodasypus sharovi: Durden, 1978: 3, figs. 1-3 careful description which would be labourous be-
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cause of the imperfect preservation state. For the present, it is
possible to conclude that the species closely reminds D.
brongniarti and D. sharovi but differs from their young
immatures in having the basal flagellar segments distinctly
elongate, and the two ultimate segments of maxillary palp
slightly more wide.

Morphology

This section is based primarily on the better pre-
served material of D. brongniarti, and deals with the
characters concerning the phylogenetic and taxonomic
position of monurans in respect to other insects, rather
than interrelationships of their lower rank taxa.

Head capsule. The eyes are clearly separated (Figs.
1, 3,4, 6,9, 10), in contrast to be in wide contact in
Archaeognatha. Lateral ocellus is almost squeezed be-
tween the eye and frontoclypeus (Fig. 6, 10); no medial
ocellus is found, most probably because all heads of the
better preservation states are buried in lateral position.
Frontoclypeus is entire, separated by a suture from the
labrum which may be subdivided (Fig. 6,10), though the
evidence is not conclusive. Mandibular and maxillary
terga form independent sclerites below eye (Figs. 6, 9,
10). Labial segment delimited from the rest of the head
at least dorsally and laterally (Fig. 6, 9, 10). No excep-
tional structures illustrated by Kukalova-Peck [1998,
fig. 19.5¢,d] (supernumerary ocelli, dorsal section of the
maxillary tergum, multiple subdivision of the fronto-
clypeus and labrum) is found possible to confirm.

Head appendages. Monuran antenna is unusual in
having long pedicell and sometimes oligomerous flagel-
lum (Fig. 6,9). Mandible is possibly of typical archaeog-
nath form (elongate, with large mola and slender inci-
sor), though it is not well seen in fossils (Fig. 6, 10). For
maxilla, only four distal palp segments are known which
are all large and apparently correspond to the same of
living archaeognaths (Figs. 1-6,9,10,14). No claw-like
structure mounts the palp apex. Contrary to Sharov
[1959], labial palp is not discernible with any certainty.

Thorax. Pronotum short throughout (without lobes
covering head sides). Meso- and metanotum similar in
form and size. Pleura] and ventral structures are essen-
tially unknown. In side view, the thoracic tagmadocs not
seem apparent, except for the legs present there, but the
exuvia buried in the dorsoventral position show a very
distinct constriction toward thoracic hind margin (Fig.
15). This constriction may be exaggerated in exuvium,
and nevertheless it should reflect a real difference in
organisation of the two tagmata.

Legs. Legs are short and uniform in their structure
(Figs. 1, 6, 7, 10). Subcoxa and coxa are poorly pre-
served, if at all, in the fossils available, otherwise Sharov's
[1957, 1959] description is correct: leg segments are
short, tarsus one-segmented, pretarsus claw-like, inter-
segmental articulations weakly movable except proba-
bly coxal-trochantei al one, with the postcoxal leg form-
ing an arch which reaches the ground with the claw tip
(Figs. 1-7, 10).
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Abdomen. Abdominal terga are apparently simple
plate-like, with the faint arching lines delimiting rather
narrow paranoia (Fig. 6-8), and with the mid-dorsal
molting line (the line of fusion of the embrionic half-
terga) extending probably from the epicranial sulure in
the head and via the thoracic terga till at least the eighth
tergum (Fig. 3, 15). The terga are uniform except for the
small subconical tergum 11, and tergum 10 which is
often elongate. Pleural and ventral structures insuffi-
ciently known. Spiracles are described by Durden [ 1978]
to open extratergally: dark dots can be seen in similar
position in some abdominal segments in D. brongniarti
(paratype 1197/602) as well, though without enough
certainty. Segment 11 shows a somewhat bent plate-like
structure inside or, rather, on its lower surface: this
might be either sternum 11 or a structure associated with
the anus (Figs. 6, 13, 17).

Abdominal appendages. Those other than the caudal
filament (paracercus), when rarely preserved, are pale
and weakly outlined (Fig. 6, 7, 12, 17). Most probably
they are fleshy (weakly sclerotised) structures. In seg-
ments 1-6, these appendages are 3- or 4-segmented,
short, directed obliquely backward (possibly slightly out-
ward as well), and reaching to about the midlength of the
following segment. In segment 7 and 8, they are more
elongate. For the abdominal limb 9, observations are
somewhat contradictory. In D. brongniarti, thegenitalic
structures described by Sharov [1958] probably represent
a crushed part of the contralateral half-tergum (Fig. 16).
Instead, a double structure is sometimes seen under the
tergum 9 (Figs. 6,12,17): this might be either entirely the
limb 8 of unusual form, or a pair of limbs 8 shifted mesad
and aligned each other (unlike the pregenitalic limbs
placed sublaterally), or else these might be a short limb 9
aligned to the longer limb 8. The limbs 8 (and 97?) are not
sclerotised enough to act as a functional ovipositor or
copulatory device. This indicates, contrary to Sharov's
inference, that even the largest specimens of Dasyleptus
were immature. No appendages are found on the segment
10. Likewise, cerci are most probably entirely suppressed,
in agreement with Sharov (1957-1966] and contrary to
my earlier claim [Rasnitsyn, 1980]: the structure I have
taken for the cercus rudiment is most probably a part of
broken tergum 11. No possible cereal articulation fora-
men is found in (he fossils studied.

Discussion

The above account of the monuran morphology is
well compatible with the hypothesis that the most strik-
ing of their differences from the living archacognaths are
characteristic of the mid-age and late embrios of the
machilids, as described by Larink [1969] and Machida
[1981]. These are the separated gnathal terga, short
antenna, simple (not bifid) leg apex, simple (not subseg-
mented) tarsus, fleshy abdominal limbs directed back-
ward rather than obliquely forward, and supressed cerci.

Besides these, there are differences not easily as-
cribed to the different developmental timing in Dasylep-
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tidae and Machilidae + Meunertellidae'. These are sep-
arated eyes, frontoclypeus attaining the eye level basal-
ly, long pedicell, short pronotum in Dasyleptidae, vs.
adjoining eyes, low position of the frontoclypeus, short
pedicell, and pronotum with cephalic lobes in the living
archaeognaths. These differences are probably of mod-
erate taxonomic importance suggesting a familial rather
than ordinal level of distinction of the taxa involved. The
alternative set of differences considered above appears
to be of high importance. However, as it was demonstrat-
ed by Tikhomirova [1991], the processes of juvenilisa-
tion and adultisation like these are highly flexible evolu-
tionary. Unless independent evidence appears that these
modifications have been successfully stabilised (e.g.,
gave rise to a large, successful group), these characters
are not to be taken for evidence of the high rank of the
taxon concerned. This was my reason to discard the
Order Monura and to consider Dasyleptidae simply the
third archaecognath family [Rasnitsyn, 1980]. Carpenter
[1992] consideres Monura as a suborder within Ar-
chaeognatha; to my mind, it is redundant to introduce a
suborder to separate one family in the order from two
others. So I feel my reason as not seriously affected.

The present observations may have implications to
the habits of Dasyleptus as well. It is not to question the
inference by Sharov [1957,1959] that these insects lived
at least near water: otherwise wingless insects cannot be
so common in freshwater deposits. Dasyleptus could
even be true aquatic insect despite it have no evident
aquatic adaptations. Although the fleshy abdominal limbs
might be used as gills, they are neither elongate, nor
branched, nor leaf-like flattened, as is characteristic of
the insect gills. The supposed immature nature of all
numerous fossils of Dasyleptus implies the different
habits of their adults: for instance, they might differ from
their immatures in being non-aquatic.

Another problem concerning the dasyleptid habits
arises because of their lack of stiff styli. Living ar-
chacognaths, like dasyleptids and in contrast to all other
insects, have thick paracercus that forms a smooth con-
tinuation of their body, reminding tail of reptiles and
some of more primitive mammals. Similarly to these, it
works as a body support and a device that secures the
direction control in fast locomotion. In the machiloids,
their paracercus additionally participates, jointly with
styli, in the characteristic escape behavior by leaping.
Dasyleptids lack styli stiff enough to render necessary
support, so their leaping ability needs further evidence.

The very interesting observations by Mangano et al.
[1997] on the Upper Carboniferous fossil traces, which
are comparable to what Dasyleptus might make, are
contradictory. The general appearance of the traces,
their size variability (from 6.4 to 21.4 mm without
appendages), absence of any traces of genitalic struc-
tures, and their preservation on the sedimentation plane
which is of intermittent subaeral/subaqual origin, all are

! The fourth archaeognath family cited by Carpenter [1992] and
Bitsch & Nel [1999], the extinct monotypic Triassomachilidae, was
found based on the mayfly (Ephemerida) nymphal fossils [Ras-
nitsyn, 1980].
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in agreement with our above inferences. However, the
supposed thoracic leg imprints [Mangano et al., 1997:
fig. 2, A2-A4] are admedian in position and can be left
by nothing but coxa and/or trochanter, while the rest
legs, including their apices, should escape any contact
with substrate — in sharp contrast with what the known
Dasyleptus morphology suggests [Sharov, 1958]. Also,
the traces demonstrate the caudal appendage (paracer-
cus) attached directly to the eighth abdominal segment,
while in Dasyleptus (Figs. 1-15) ninth and tenth seg-
ments combined are about as long as, or longer than, two
previous segments taken together, and so hardly can be
missed (the 11th segment in not considered here being
small and possible to form an apparent 'tail' base of the
fossil trace). And the last though not the least: contrary
to Mangano et al. [ 1997], the very jump moment is either
not reflected in the traces documented, or is different
considerably from what is known for Machilidae and
ascribed to Dasyleptus. Indeed, a sharp downstroke by
the paracercus should result in the impression in the
substrate which is deeper than those of body and other
appendages, and be accompanied with signes of dis-
turbed soft sediments alongside, and scars of body and
appendages trailed over surface for a short distance due
to the stroke. Nothing of these is seen in the good
illustrations of the trace fossils. Contrary, the tail im-
pression is widely interrupted subbasally there. Evident-
ly, the very important observations by Mangano et al.
[1997] deserve further considerations.
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