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The new sp. is described and figured (holotype in MCZ, Harvard Univ., Cambridge,
MS). It is differentiated from other Megatypus spp. by the termination of ScP before
the wing apex, the smaller wing length, and the relative positions of ScP, RA and RP.
A key is presented for the meganeurid genera of North America and for the known
spp. of the genus Megarypus.

INTRODUCTION

Discussions of the Paleozoic insect fauna instantly bring to mind the giant drag-
onflies of the order Protodonata. The order is only known from the Lower Permian
and Upper Carboniferous (approx. 255-325 million years ago), having gone ex-
tinct in the Permian along with five other insect orders (CARPENTER, 1992).
Some authors have placed the family Triadotypidae in the Protodonata (e.g.,
BRAUCKMANN & ZESSIN, 1989) thereby extending the group into the Lower
Triassic; however, this family is best classified in the Triadotypomorpha, sister to
the Triadophlebiomorpha, and not as a protodonate (BECHLY, 1996). Fossils of
Protodonata can be distinguished from the true dragonflies (Odonata) by the ab-
sence of a nodus, absence of a pterostigma, absence of a well-developed arculus,
presence of free M and Cu veins at the wing base, and absence of a costal triangle
(KUKALOVA-PECK, 1991; CARPENTER, 1992). The largest of these ancient
insects was Meganeuropsis permiana (CARPENTER, 1939), a representative of
the family Meganeuridae, with an estimated wing span of 710 mm (about 28 inches)!
The Meganeuridae is represented by three genera in North America, these being
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Tupus SELLARDS (1906), Megatypus TILLYARD (1925), and Meganeuropsis
CARPENTER (1939).

Herein I present the description of a fourth species of the genus Megatypus from
the Wellington shales of Kansas and provide a key to the species of the genus. The
various species of Megatypus have been described and figured by TILLYARD (1925)
and CARPENTER (1933, 1943). In addition, a key to the genera of Meganeuridae
occurring in North American fossil localities is presented as an aid to the identifi-
cation of these giants. Terminology for wing venation generally follows that of
RIEK & KUKALOVA-PECK (1984) and BECHLY (1995, 1996).

KEY TO THE GENERA OF MEGANEURIDAE OF NORTH AMERICA

1 Precostal area long, extending at least to midwing, widened in basal half of wing; wings large

(longer than 250 mm) (subfamily Meganeurinae) ........cococrvverrensnracnen Meganeuropsis Carpenter
I’ Precostal area short, at most reaching one-fourth of wing length; wings usually much less than
250 mm (subfamily Tupinae) 2
2 CuP-crossing distinct at wing base Megatypus Tillyard
2’ CuP-crossing indistinct . Tupus Sellards

KEY TO THE SPECIES OF MEGATYPUS

1 ScP- reaching to wing apex (approx. length 165 mm) .........cocereecerererenraeereranns schucherti Tillyard
1'  ScP- terminating before Wing apeX ........cocoiviriercnrieneniesesiosisessesieeste st sesssestsesesssesssssesseons 2
2 Wings very large (approx. length 250 mm) ingentissimus Tillyard
2" Wings relatively short (less than 150 mm in total length) ... 3

3 RA+ not merging into C near wing apex; area separating RA+ and RP- at separation of RPI/RP2
greater than that separating ScP- and RA+; IR1 originating strongly distad RP1/RP2 separation
(approx. length 115 mm) vetustus Carpenter

3’ RA+ merging into C near wing apex; area between RA+ and RP- at separation of RP1/RP2 nearly
equal to that separating ScP- and RA+; IR1 originating just after RP1/RP2 separation (approx.
length 140 mm) parvus sp. nov.

MEGATYPUS PARVUS SPEC. NOV,
Figure 1

Material — Holotype: Wilbur Collection; Lower Permian, Wellington Shales, Elmo, Kansas.
The holotype is deposited in the Museum of Comparative Zoblogy (MCZ), Harvard University.

E ty m ol o gy. — The specific epithet is derived from the Latin word parvus, meaning “little”.

DIAGNOSIS. — This species differs from the other “small” Megatypus species, M.
vetustus, by its larger size, the more proximal origin of IR1, the merging of RA+
and C near the wing apex, and the crowding of RA+ and RP- at the origin of RP1/
RP2. The close position of RP- and RA+ at the origin of RP1/RP2 is similar with
that seen in M. ingentissimus. The area between these veins is equal to the area
separating ScP- and RA+ in both M. ingentissimus and M. parvus. Qverall, the
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Fig. 1. Wing venation of Megatypus parvus sp. nov.; scale bar = 10 mm.

venation of M. parvus is most similar to that of M. schucherti (as depicted by
CARPENTER, 1943), but differs in the termination of ScP- and its overall size.
Like M. schucherti, RA+ merges into C near the wing apex. M. parvus is part of a
group of Megatypus species in which ScP- terminates well before the wing apex,
while M. schucherti is the only Megatypus species in which this vein reaches the
wing apex.

DESCRIPTION. — Preserved length of wing 62 mm; maximum width 19.5 mm
(estimated total length approximately 140 mm). Wing long and slender. Costal
area narrow, about as wide as separation between ScP- and RA+. ScP- terminating
well before wing apex. RA+ merging with C near wing apex such that they cannot
be distinguished. Area separating ScP- and RA+ at separation of RP1/RP2 nearly
equal to area between RA+ and RP-; area between latter two veins only slightly
narrower than area between RP- and IR2 at same point; area between IR2 and
RP3+4 at same point about twice as wide as area separating RP- and IR2. RP1- and
RP2- diverging widely, neither giving rise to any branches. IR1 originating shortly
after RP1/RP2 separation, forming a series of pectinate branches just before half of
its total length. IR2 with a series of pectinate branches beginning shortly after RP1-
/RP2- divergence, widely separating from RP3+4 just before RP1/RP2 separation,
separation by wing margin greater than area separating RP1- and RP2-. RP3+4 and
MA+ running close to one another and becoming strongly curved towards wing
margin. Crossveins numerous and cells small. Other venational details are pre-
sented in Figure 1.
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