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Superfamily Tipuloidea

These are the ‘*“*Crane Flies’’ and include the families Tanyderide,
Ptychopteride, Trichoceridae, Tipulide and Anisopodide. The first four
mentioned families are characterized by the presence of a V-shaped
suture on the mesonotum, and have, until recent vears constituted the
family Tipulide. In the Ptychopteridae this suture is more or less
obsolete posteriorly where it extends into the preseutellar depression
but 1ts form 1s always very well marked. The inclusion of the Anisopo-
dide with the Crane-Flies may be questioned by some students of the
Order. I think the question is a debatable one: at any rate, the family
seems to form more or less of a connecting link between the Tipulids
and Myeetophilids.

The manuseript for the Tipuloidea has been prepared by Dr. C. P.
Alexander and this fact assures the student of thoroueh and accurate
keys together with the latest views on generie limits and classification.
The study of this group might almost be said to be a ‘‘world apart’ in
the study of Diptera and I eannot fully express my eratitude to Dr.
Alexander for the service he has rendered in preparing this part of
the work.




Family Tanyderide—The Primitive Crane Flies

Generalized flies of medium size, usually with a handsomely banded
wing-pattern. Mouthparts often produced. Antennz with from 15 to

5 1=

20 segments; flagellar seegments simple, eylindrical. Eyes with ereect
sete between ommatidia; ocelli lackineg. Latero-cervical sclerites some-
times greatly elongated, short in the local species. Wings with five
branches of Radius reaching the margin (*Fig. 11); most genera with
one or two supernumerary crossveins in the outer radial or medial
ficlds, these never exceeding two in any one genus, usually with a single
such element. Male hypopyegium with a single dististyle, usually simple,
weakly bifid in the two regional genera. Aedeagus trifid.

The immature stages occur in sandy soil at margins of major
streams, the larva being aquatie or nearly so.

There are 23 recent species of Tanyderide, distributed in 10 genera,
chiefly Australasian in distribution. Two genera with three species
occur in North Ameriea.

KEY TO GENERA

1. A supernumerary crossvein in cell M; of the wing (*Fig. 11).
Protoplasa Osten Sacken
Wings without supernumerary crossveins.......Protanyvderus Handlirsch

The most important recent literature is as follows:

Alexander, C. P.
1919. The crane-flies of New York. Part I. Distribution and taxonomy
of the adult flies. Cornell Univ. Agr. Expt. Sta., Mem. 25:
p. 8383, 1 fig.
1927. Diptera. Fam. Tanyderide. Genera Insectorum, Fase. 189.
1930. Observations on the Diptlerous family Tanyderide. Proc. Linn.
Soc. New South Wales, lv, pp. 221-230, 2 pls.,, 1 fig. (larva
and pupa).
Crampton, G. C.
1925. A phylogenetic study of the thoracic sclerites of the non-Tipuloid
Nematocerous Diptera. Ann. Ent. Soc. America, xviii, pp.
49-74, 5 pls.
1926. The external anatomy of the primitive Tanyderid Dipteran
Macrochile spectrum Lceew, preserved in Baltic Amber. Bull.
Brooklyn Ent. Soec., xxi, pp. 1-14, 2 pls.
1930a. Some anatomical details of the pupa of the archaic Tanyderid
Dipteron Protoplasa fitchii O. S. Proe. Ent. Soe. Washington,
Xxxii, pp. 83-98, 3 pls.
1930b. A comparison of the more important structural details of the
larva of the archaic Tanyderid Dipteron Protoplasa fitchii, with
other Holometabola, from the standpoint of phylogeny. Buli.
Brooklyn Ent. Soe., xxv, pp. 239-258, 4 pls.
Williams, Inez
1933. The external morphology of the primitive Tanyderid Dipteron
Protoplasa fitechii O. S., with notes on the other Tanyderidz.
Journ. N. Y. Ent. Soc., xli, pp. 1-36, 7 pls. (anatomy of adult;
comparative wing-figures of all genera of Tanyderida).

* Plate II, Tipuloidea.
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Family Ptychopteride—The False Crane Flies

Antenna elongate, with 16 (Ptychopterine) to 20 segments (Bit-
tacomorphine); flagellar seements cylindrical. Suture between prae-
scutum and scutum obsolete—nposteriorly. Wines with R, preserved as a
distinet element, lying far distad, subequal in leneth to Ri::; three
branches of Radius reach margin; two or three branches of Media: a
single Anal vein (*Fig. 12).

The mmmature stages occur in saturated oreanie earth, the larva
with an elongate caudal breathing-tube, the pupae with a sinele oreatly
elongated pronotal breathing-horn.

There are two subfamilies, with 3 genera, Ptychoptera with 24 spe-
cies, Dittacomorphella with 3 species, Bittacomorpha with 2 species. In
the New World, the family i1s found only in the Nearctic region, all
cgenera being found on the eastern and western coasts but rare or lacking

in the plains region.

KEY TO GENERA

1. Antennae 16-segmented; wings with cell M,, present . (*Fig. 12);
({PITCRODEETINGE) wv aiw v sioinisiniiom snmmsisinye s sisim it & sin ws Ptychoptera Meigen
Antennze 20-segmented; wings with cell M, lacking; (Bittacomorphinz).. 2

2. Wings with maecrotrichia in distal ends of radial and medial cells; basi-

tarsl of legs not dilated .::5 5 o0 s oi oo Bittacomorphella Alexander
Wings without maecrotrichia in cells; basitarsi of legs conspicuously
b % 27 N AL W Moreent MRS N TN Y 05 M B e Bittacomorpha Westwood

The latest literature on the family:

Alexander, C. P.

1919. The crane-flies of New York. Part I. Distribution and taxonomy
of the adult flies. Cornell Univ. Agr. Expt. Sta., Mem. 25, pp.
8384-886, figs. 2-4.

1920. The same, Part II. Biology and Phylogeny. Ibid.,, Mem. 38, pp.
T72-787, pls. 14-18, incl. (larva and pupa).

1927. Diptera. Fam. Ptychopteride. Genera Insectorum, Fase. 188,
pp. 1-12, 1 pl.

* Plate 11, Tipuloidea.
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Family Trichoceride—The Winter Crane Flies

Small or medium-sized flies of slender build, the antenna eloneate,
setaceous. Three ocelli. Wings with m-cu lyine far distad: two com-
plete Anal veins, 2nd A very short, incurved to anal angle, slightly
longer and more extended in Diazosma. Male hvpopyeium with a sinele
dististyvle, this eylindrical or with a variously developed lobe on basal
portion of mesal face. Ovipositor with eercei upcurved, the convexity
being on the ventral surface.

The so-called **winter crane flies’’ are most numerous in Spring
and Fall, though sometimes abundant during mild days of Winter.
They are usually found in laree to small swarms in the open, but may
be found in cellars, mines and similar places. The 1mmature stages
occur in decayine veeetable matter.

There are 4 valid genera with about 45 deseribed species.  Tri-
chocera 1s essentially a eenus of the northern Hemisphere: Diazosma 1s
represented only by 2 species, with a wide distribution in the Holaretie
recion. Paracladura has several species in New Zealand and Chile,
with a few others in eastern Asia; a single species (trichoptera O.S.) is
found on our Pacific coast.

KEY TO GENERA

1. Wings with vein 2nd A subsinuate, not short and curved abruptly into
the anal angle; north temperate.................. Diazosma Bergroth
Wings with vein 2nd A short, curved abruptly into the anal angle...... 2

2. Tibial spurs present; tarsi with basitarsus longer than segments 2 and
3 taken together; (* fig. 13); north temperate to arectic.
Trichocera Meigen
Tibial spurs lacking; basitarsus very short, only two or three times as
long as wide, shorter than the third tarsal segment; western.
Paracladura Brunetti
The most important recent literature:

Alexander, C. P.

1919. The crane-flies of New York. Part I. Distribution and taxonomy
of the adult filies. Cornell Univ. Agr. Expt. Sta., Mem. 25, pp.
887-888, figs. 165, 166.

1920. The same. Part II. Biology and Phylogeny. Ibid. Mem. 38,
pp. 789-791, pl. 19 (larva and pupa).

1926. The Trichoceridae of Australia (Diptera). Proe. Linnean Soc.
New South Wales, 51, pp. 299-304, 11 figs. (key to genera).

* Plate II, Tipuloidea.
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Edwards, F. W.

1928. Diptera. Fam. Protorhyphid®, Anisopodide, Pachyneuridae, Tri-
choceridze. Genera Insectorum, Fase. 190, pp. 1-41, 2 pls.

Rhynehart, J. G.

1925. The larva and pupa of Trichecera regelationis L. Proc. Belfast
Nat. Hist. and Phil. Soc., sess. 1922-1923, pp. 3-14, pls. 1-3.
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Family Tipulide—The Crane Flies
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Tipula trivittata—adult, larva, pupa.

The present family, commonly called ‘‘erane flies™’, includes slen
der-bodied flies, having long to very long, unusually brittle legs that
break readily between the trochanter and femur. From allied families
of Nematocera, they are readily told by the lack of oecelli, two Anal
veins, and the presence of the so-called V-shaped suture between the
mesonotal prascutum and seutum. In many species there is a closed
discal (1st M,) cell. In size, the various species show a range almost
as great as that found in the entire order, from tiny flies with a wing-
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length of about 2 millimeters (as Dasymolophilus) to gigantic forms
with a wing-length in execess of 45 millimeters (Ctenacroscelis).

Rostrum sometimes greatly elongated, in some (Elephantomyia:
Toxorhina) produced by a great lengthening of the front, the reduced
mouthparts being at the extreme tip; in others (Limonta: Geranomiia)
the similarly greatly lenethened mouthparts consist chiefly of the labial
palpi. In most Tipulide the rostrum is short to very short. In many
Tipulina 1t 1s further tipped by a small nose-like point, the nasus. Max-
illary palpi ranging in number of segments from 1 (some Limonia and
Hexatoma: Conosia) to the normal number of 4. Antenn® ranging
In number of segments from 6 (Heratoma) to 39 (Gynoplistia: Cero-
zodia) ; sometimes very greatly lengthened in males, being one or more
times the length of the entire body (Megistocera; Macromastic; Hexa-
toma: Krwcera; Rhabdomastir):; sometimes with branched flagellar
seements (many Tipuling; some Cylindrotomine; a few Limoniina, as
Limonia: Rhipidia and Gynoplistia) ; pedicel shorter than scape (except
in some Eriopterine Claduraria); sometimes the basal flagellar segments
united mto a fusion-segment (Claduraria, Toxorhinaria). Eyes with
ommatidia variable in size and coarseness; sometimes holoptie (1La-
monia), usually broadly dichoptie. Pediciini with short erect sete
between ommatidia.

Pronotum sometimes lengthened (some Limonia, Toxorhina). Prea-
scutum sometimes produced cephalad over pronotum (Conosia, Trente-
pohlia). Paired double dots, the tuberculate pits, often present, one on
either side of midline on cephalic half of prascutum. Pseudosutural
foveae often present as shiny depressions on humeral portion of pre-
scutum. Postnotal pleurotergite sometimes produced into a tubercle
(some Tipuling). Halteres long to very lone. Legs with trochanters
short, rarely lengthened (Atarba, Rhabdomastix); tibie with or without
terminal spurs; claws simple or variously toothed (Limonia, Tipula).
Wings of various shapes, sometimes long and narrow, the anal angle
correspondingly reduced (some Limonia), sometimes with the region
squarely developed (Antocha). In cases, a pale longitudinal fold in
cell Cu of wines (Dicranoptycha). The details of venation are not
discussed here, having been thoroughly considered by the present writer
in recent papers that are cited in the morphological bibliography at
end of paper and which may be consulted for details. The chief premise
of the interpretation of the radial field is that the so-called radial eross-
vein, r, of the (Comstock-Needham syvstem, has never been developed
in the Diptera, the vein that has been so interpreted in the few families
where it is found being the transverse free portion of R,. The anterior
branch of the radial field is labelled R,,,, except in the subtribe Lamoni-
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aria, where the free tip of vein Se, has migrated along vein R, to occupy
the extreme tip of the vein. A series of diagrams (Figs. 3 to 10) mdi-
cates this tendency, which involves many hundreds of species in the
vast genus Limonia. The medial and cubital fields are interpreted ac-
cording to the Tillvard modification of the Comstock-Needham system.

Male hvpopyeium usually simple, the basistyles (coxites) bearmg
the dististyles (styles) at or near apex. Aedeagus and its subtending
conapophyses furnishing characters of paramount importance for spe-
cific determination. A dorsal lobe of the basistyle, the interbase, some-
times present. Ovipositor with the tergal valves (cerci) lengthened,
heavily selerotized, usually gently to strongly upcurved, exceeding the
short, straieht sternal valves (hypovalvae); i a few cases (as some
Tipulina; Cylindrotomina; Styrincomyia and others), the valves of the
ovipositor are short and fleshy.

Tipulidee are great lovers of moist conditions, being chiefly re-
stricted by humidity. Species have been taken within 600 miles of the
North Pole, while others occur at altitudes of over 17,000 feet in Thibet.
The majority of the species occupy the intermediate zone, the family
being very numerous in species in all temperate parts of the World
and similarly numerous in the subtropical and temperate portions of
the mountainous regions of the Tropics. Lowland tropical species are
fewer in number and are apt to have a very wide distribution. The
lesser oceanie i1slands are practically devoid of the lareer crane flies
(Tipulinae) while having numbers of species of the small fragile li-
moniine (as Lamonia, s.l.; Styringomipna; Gonompra: Lapophleps; Tren-
tepohlie). Under rigorous conditions, as the arctie, wind-swept coasts,
high mountains and the like, species with reduced winegs are frequently
found, being most numerous in the female sex. The ercatest reduction
of wings i1s found in C('hionea, which 1s virtually apterous in both sexes.

The Tipulidae of the World now inelude more than 6000 species,
arranged in 283 genera and subeenera (Tipuline, 76, Cylindrotomine,
9. Limonunae, 198, the latter further distributed in the followine tribes:
[.echriini, 4; Limonuni, 37: Pediciini, 12; Hexatomini, 70, and Kriop-
terini, 75). Representatives of all three subfamilies and of all fribes
with the exception of the Lechriini oceur in the area under considera-
t1om.

Keys available for the identification of the adult flies are very few
in number. The writer’s preliminary study on the “*Crane flies of New
York'’, is now seriously out-of-date due to the ereat additions made n
intervening vears. The forthecomine volume on Diptera in the “‘Insects
of Connecticut’ series will laregely supercede the earlier work. Both
of these reports are restricted to the area embraced m mnortheastern
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North America. No keys are available for most of the eroups in other
regions of the continent, with the exception of the papers listed in the
bibliography on certain groups of Tipulide, which are lessened in
value due to the great additions that have been made in later years.

KEYS TO SUBFAMILIES AND TRIBES, GENERA, ETC.

Terminal segment of maxillary palpus elongate, whiplash-like; nasus
usually distinet; antennz usually with 13 segments; wings with Se,
usually atrophied; vein Cu, constricted at m-cu, the latter usually
at or close to fork of M;., (1, 17 to 20); body-size usually large.

e By B L e 2
Terminal segment of maxillary palpus short; no distinet nasus; an-
tennae usually with 14 or 16 segments; wings with Se, present, its
extreme tip atrophied in some Cylindrotominae; vein Cu, straight,
not constricted at m-cu, the latter placed far before the fork of
M,.s, usually at or eclose to fork of M (21 to 44); body-size
Usnally suiall Oor et - os v ot e eta e s e i e el sl 19

Legs unusually long and filiform; wings with vein R,.. atrophied and
with Se. ending in Se close to origin of Rs (Dolichopeza, 19),
when R,.. i1s preserved (Brachypremna, 18; Tanypremna; Megis-
tocera, 17), vein Sec¢ is very long, Se, reaching C as a distinet
element some distance beyvond fork of Rs and with cell 2nd A usually
very narrow (DoliChopezaria) - i s s vmm 2 rrasic Das = sae s = 3

Legs of normal stoutness for the family; wings with vein R... pre-
served (20); when. atrophied (a few species of Tipula) with Sec
of moderate length, Se¢, atrophied before fork of Rs and Se. ending
at or near midlength of Rs (exception, some species of Longurio);
cell '2nd A of normal Wikdth.: e in maes masim sa o i Seas e de 8

Wings with origin of vein M, basad of that of M...; R.; angularly

bent at near midlength (17); tropical, subtropical.
Megistocera Wiedemann

Wings with origin of vein M, distad of that of M..., usually far be-

yond; R:y straight or nearly seo, mot angulated.. ....:ion cavnmnsas . 4
Wings with R, pale, perpendicular to R.:.;; Rs strongly arcuated at

OFTO LB 5 G i sl s o il viam Brachypremna Osten Sacken
Wings with R..., when present, oblique; Rs straight or gently arcuated

throughout length, sometimes very short and transverse............ D

Rs of moderate length, subequal to m-cu; Sc¢ long, Se¢, preserved,
ending beyond fork of Rs; R... pale but preserved; tropical.
Tanypremna Osten Sacken
Rs short, transverse, simulating a crossvein, about equal in length to
one-half m-cu; Se unusually short, Se, atrophied, Sc. entering Sc
before to just beyvond origin of Rs; R... atrophied. (Dolichopeza) 6

Wings with cell 1st M. open by atrophy of basal section of M, the
outer medial field thus appearing pectinately branched (19);
TEINPErale o v o os v bisles s s 0% ot Dolichopeza: Dolichopeza Curtis

Wings Wwith eell Ist Mz closed. in cesas i bnlswinei n e Shiive s se Hien e T

Cells bevond cord with abundant maecrotrichia; tropical.
Dolichopeza: Megistomastix Alexander

Cells beyond cord glabrous; temperate. .. .Dolichopeza: Oropeza Needham
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Antennal flagellum of male branched, of female branched or serrate;

legs relatively short and stout. (Ctenophoraria)................. 9
Antennal flagellum simple (serrate in Prionocera, readily told by lack
of antennal verticils); legs usually more slender. (Tipularia)...... 13

Antennz of both sexes with two short branches at extreme base of
flagellar segments two to seven inclusive; tropical.
Ozodicera: Dihexaclonus Enderlein
Antennz of male with three or four branches on each of flagellar
segments two to nine, of female merely serrate; north temperate.. 10

Antennz of male with three pectinations on flagellar segments two
to nine, each segment with a single branch on apical half, in
addition to the usual basal pair; ovipositor greatly elongated,
SABEENERE: ot i i s an e 56 SRS Ytk s Tanyptera Latreille
Antennaz of male with two pairs of pectinations on flagellar segments
two to nine, one pair being subbasal, the other subapical; ovipos-
itor short and of normal Tipuline structure........ (Ctenophora Meigen

Wings with vein R; bent strongly caudad before end, thence angu-
larly deflected cephalad, cell R; thus being much constricted at

near midlength; western and tropical................. Holorusia Leew
Wings with vein R; straight or only gently arcuated throughout its
length. not constricting the cell (20} s it siniasvs in canm s in 12

Flagellar segments without verticils, the lower face of individual
segments produced to give the organ a serrate appearance; terminal
flagellar segment abruptly more slender, north temperate to arctiec.

Prionocera Lew

Flagellar segments verticillate, simple or nearly so......ccvcvinn.. 13

Abdomen in both sexes greatly elongated, somewhat resembling that
of a dragon-fly; verticils of outer flagellar segments very long and
conspicuous; valves (cerci) of ovipositor with smooth margins;
easteril, [LORTEPI0) svsvves o5 sl sdbas vs s nes o5 connices 14
Abdomen not so elongated (except in female of Tipula longiventris
Lw., which has the cerci of ovipositor serrate on margins); anten-

nal verticils of moderate length only........ ... ... ... 15
Wings with cell M, sessile............. Longurio: Eschnasoma Johnson
Wings with cell M, petiolate. . ................ Longurio: Longurio Lew

Wings with Rs short and oblique in position, shorter than m-cu; cell
M, sessile or very short-petiolate; vein M, arising opposite or basad
of origin of M,..; body-coloration highly polished, often black and
=00 8 g, T T TN AT R IR AR Nephrotoma Meigen
Wings with Rs elongate, exceeding m-cu; cell M, petiolate; vein
M, arising distad of origin of M,..; body-coloration usually opaque,

pruinose or pollinose (20). (TIpUIR) . oot s o visiosme vie siemormie 16
Wings with cell M, lacking; arctic......... Tipula: Nesotipula Alexander
Wings With celll My DYesent o .icncion is smie e cm oinsla e s e oin 5o dhorers 17

Size very small (wing not exceeding 9 mm.); vein R... entirely
gtrophieds tEOPIRAT . oi e v delinSmc e Tipula: Microtipula Alexander

Size larger (wing over 10 mm.; in species with R,.. atrophied, wing
over 12 mm.); R, usually preserved. ..........c.ciirimennnennn 18
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Tipuloidea, Plate I.
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EXPLANATION OF PLATE

Tanyptera fumipennis, venation.
Dicranota (Plectromyia) modesta, venation.

A series of diagrams to illustrate the modification of the outer subcostal
and radial fields of the wing, as found in the Tipulinz, Cylindroto-
mina, Lechriini and Limoniini.

The tvpe found in the Orimargaria: Sc. preserved, R.,.. complete, at-
taining the wing-margin.

A further development of 3.. Se. has moved distad, shortening R,; R...
still entire.

Condition as in 4 but with tip of R,.. atrophied. Found in several Ori-
margaria, Limoniaria.

An accentuation of 5. The atrophy of R,. is still greater, R, more
shortened and more or less in transverse alignment with the free tip
of Sec.. Condition found in numerous Limoniaria.

A still further modification of 5. The atrophy of R,.. is now complete
and R, is in direct transverse alignment with R., both in turn being
in transverse alignment with the free tip of Sec.. This is the com-
monest type in the Limoniaria, being found in most members of the
following subgenera of Limonia,—Dicranomyia, Geranomyia and
Rhipidia, as well as in some Limonia, s.s.

A type that reverts back to condition 5, with a long spur of R,.. persist-
ing, with the free tip of Sc. migrated distad along this spur to lie
bevond the level of R.. A condition found in several subgenera of
Limonia, as Peripheroptera, Limonia and Libnotes.

A further modification of 8, where Sc. has migrated to the extreme tip
of the spur of R,.; but still forms a rectangular bend. Limonia:
Libnotes.

The culmination of the series, where the free tip of Se. has migrated to
the extreme tip of the spur of R... and then bends to the costal margin
at a gently oblique angle. This condition is common in many Limonia
of the subgenera Limonia and Discobola.

EXPLANATION OF SYMBOLS

Comstock-Needham system, as modified by Alexander and Tillyard

C — Costa; Cu — Cubitus; 1st M. —=cell 1st M.; M — Media; m-cu — me-

dial-cubital crossvein; R =— Radius; r-m — radial-medial erossvein; Rs =— Radial
sector; s — supernumerary crossvein; Sc =— Subcosta; A — Anal veins.
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20d A- Cu, M,

Tipuloidea, Plate II.-—11. Protoplasa fitchii, venation: 12. Ptychoptera rufocincta,
venation; 13. Trichocera colei, venation; 14. Anisopus alternatus, venation: 15. Axymyia
furcata, venation; 16. Mycteboia divergens, venation; 17. Megistocera longipennis, venation :
15. Brachypremna dispellens, venation; 19. Dolichopeza (Dolichopeza) americana, venation:
20, Tipula (Tipula) dorsomacula, venation.



18.

19

20.

5

23.

24.

FAMILY TIPULIDAE—THE CRANE FLIES 41

Wings with macrotrichia in apical cells...Tipula: Trichotipula Alexander
Wings with cells elabPouRL . o kv ss ovie e s sl Tipula: Tipula Linnzus

Wings with tip of R... atrophied, giving the appearance of a long
fusion back from margin of veins R, and anterior branch of Rs;
free tip of Se. preserved (21, 22, 23) (Cylindrotomina)........... 20

Wings sometimes with tip of R,.. atrophied (some Limoniini) but not
giving the appearance of a long fusion backward from margin of
veins R, and anterior branch of Rs; free tip of Se. preserved in
many species of tribe Limoniini, lacking in other tribes in this
fauna (24 to 44) (LimoONiinge) . ......ovuvrnernnnneeeenneennnnenss 24

CYLINDROTOMIN/A: GENERA

Head and intervals of mesonotal prazscutum with numerous deep

punctures; a deep median groove on prascutum. ... Triogma Schiner
Head and intervals of mesonotal prascutum smooth; no median
praseubal Proove: « cuciviivnis vk v el eEE s Sk s e s e e 21

Three branches of Radius reach the margin, R..: being preserved as
g Astiniet Blement . o oo i mnsgsie s seeimisioe s s Phalacrocera Schiner
Two branches of Radius reach the margin, R... being entirely
atrophied, giving the appearance of a long backward fusion of
veins Riand anterior braneh of Rs (21-23) . ... i cciciinmec s vi ans 22

Four branches of Media reach the margin (21)..Cylindrotoma Macquart
Three branches of Media reach the MATTIN. ...cvniin sa smisevas ot s sl 23

Wings with crossvein r-m present; outer end of cell 1st M. almost
always closed by a single transverse vein, cell M, being present,
sessile to short-petiolate; cells 2nd M. and M; confluent by atrophy
or partial atrophy of distal section of vein M;; antennz nearly
simple, the lower face of individual segments not produced (22,

o e e S b S o o 5 T Phalacrocera Schiner

Wings with crossvein r-m usually shortened to quite obliterated by
the approximation or fusion of veins R..; and M,..; outer end of
cell 1st M. closed by two transverse veins, these being M and the
basal section of Ms; cell M, lacking, cells 2nd M. and M; distinet;
antennz strongly nodulose, especially in male, the individual flagel-
lar segments nearly eordate.....cc.uvii o viiinan Liogma Osten Sacken

TRIBES OF LIMONIINZ

Eyes hairy; wings with vein Se; very long, Se. lying basad of origin
af B (2, 300 .. ((PetliCUDIY. . ..o eonvis ans vis s ewiaeiniss e sis, sisleieseid s s 41
Eyes glabrous; wings with Se, short or of moderate length, when
long (some Eriopterini), Se. lying distad of origin of Rs; where
Se. lies basad of origin of Rs (some Limoniini, Eriopterini), the
Sntire VR 5E 18 ShorlenNed. iz o -5 tdnie stinet sl s v sistsisisrals 20

Wings with free tip of Sc. often present; veins R: and R; fused to
margin, only two branches of Rs being present; antennz usually
with 14 (Limoniaria) or 16 segments; (4-10, 24-29) (Limoniini).. 27

Wings with free tip of Se. atrophied; veins R, and R; separate, the
former usually transferred to the upper branch, R.., to form a
distinet element R..;.s; usually with three branches of Rs present
(except in Atarba, Elephantomyia, Styringomyia, Teucholabis, Go-
nomyia and Toxorhina, where R, is ecaptured by R..;, as above);
antennz usually with 16 segments; (31-44)........ ... 2

=
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Tipuloidea, Plate 111.—21. Cylindrotoma tarsalis, venation; 22. Phalacrocera tipuli::m.
venation: 23. Phalacrocera occidentalis, venation; 24, Elliptera tennessa, venation ; 25. Helius
(Helius) flavipes, venation: 26. Orimarga (Diotrepha) mirabilis, venation; 27. chrannpty:cha
tigrina, venation ; 25. Antocha saxicola, venation ; 29. Limonia (Limonia) immatura, venation;
90, Pedicia (Tricyphona) protea, venation; 91. Hexatoma (Hexatoma) megacera, venationj

29 Hexatoma (Eriocera) longicornis, venation.



26.

217.

28.

30.

31,

32.

33.

54.

FAMILY TIPULIDEAE—THE CRANE FLIES 43

'Tibial spurs present: (HeXatonming ). - vacun ve siussmsies 45 s aasess PO i |

Pibigl spars lacking. (ErLoPGerIt V.. i o iani s siealaisloeicnse Saimsibvices 78
LIMONIINI: SUBTRIBES, GENERA, SUBGENERA

Wings with: vein Bz 1aeking £25). .o conienini e velbesivig sa o selsaisaese 28

Wings with ‘vein R, present (24, 26, 2Z9) .- 5 ousin: i 56 sabnaiii » 29

Rostrum short and inconspicuous; Rs long and straight, running close

to R, and in alignment with R..s; r-m distinet. (Ellipteraria).
Elliptera Schiner
Rostrum of moderate length, about equal in length to remainder of
head; Rs short, gently arcuated, not in alignment with R..;; r-m
often shortened or obliterated by approximation of adjoining veins
L2GS ICERBIIREIRY Rt s s araumisie St 00 s WansysTe <8 st sis Helius St. Fargeau

Wings with m-cu more than three, (and usually much more), times
its own length before the fork of M (26). (Orimargaria, Orimarga) 30
Wings with m-cu close to or bevond the fork of M, if before, the
distance not or scarcely exceeding the length of the vein itself
i M L o, e ST I ol Vs N oot . =St ol B L 31

Wings with three branches of Media reaching margin, cell M; being
present; m-cu beneath Rs.......... Orimarga: Orimarga Osten Sacken

Wings with two branches of Media reaching margin, cell M; lacking;
m-cu far before origin of Rs (26)..0rimarga: Diotrepha Osten Sacken

Wings with vein R. lving far distad, bevond level of outer end of
cell 1st M.; m-cu beyond fork of M (27) (Dicranoptycharia).
Dicranoptycha Osten Sacken
Wings with vein R. in almost transverse alignment with r-m and basal
half of cell 1st M.: m-cu at or slightly before fork of M (24,

o et R ST e I = ol B[ 1) s Sy SRS B | TE S 32
Wings with Rs long and straight (24, 28); antenna 16-segmented... 33

Wings with Rs shorter and more arcuated (21); antennz 14-

segmented. (Limoniaria, Limonia)............... ..o iiiuinennn. 34

Anal angle of wing very prominent, almost square; Rs long, diverg-
ing at an acute angle from R,, ending approximately between the
branches of Rs or in alignment with R..; (28) (Antocharia).
Antocha Osten Sacken
Anal angle of wing normally rounded; Rs long, lying very close to
R, and nearly parallel to it, its end in alignment with R..,; basal
section of R,.; short and arcuated, diverging from the end of Rs=s
at nearly a right angle (24) (Ellipteraria).......... Elliptera Schiner

Wings with M and both sections of M, lacking, cell M; thus entirely
GDUEREREEE | o . v die wrnineraia B obie o esbs, 5 Limonia: Alexandriaria Garrett

Wings with at least the distal section of M; preserved and usually
with both sections, together with m, cell M; thus usually present

5. A RN B R o O R SR S 0 LR e SIS 39
Supernumerary crossveins present in certain cells of wing.......... a6

No supernumerary crossveins in cells of wing (excepting a weak
élement sometimes evident in cell Se) (29) .. o cvvn wwwwis we e o
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S¢, R,..

Tipuloidea, Plate IV.—33. Elephantomyia westwoodi, venation:; 34. Atarba (Atarba)
picticornis, venation: 35. Polymera (Polymera) rogersiana, venation; 36. Prolimnophila
areolata, venation; 37. Toxorhina (Toxorhina) muliebris, venation; 38. Teucholabis
(Teucholabis) complexa, venation: 39. Trentepohlia (Paramongoma) bromeliadicola, venation;
1. Gonomyia (Gonomyia) subcinerea, venation: 41. Molophilus nitidus, venation; 42. Helobia
hybrida, venation; 43. Gnophomyia tristissima, venation; 44. Erioptera (Erioptera) sep-
temtrionis, venation.



36.

37.

38.

29.

40.

43.

44.

45.

46.

FAMILY TIPULID.E-—THE CRANE FLIES 45

Wings with Se short, Se, ending opposite or before origin of Rs;
a supernumerary crossvein in cell R;. .Limonia: Neolimnobia Alexander
Wings with Se long, ending about opposite fork of Rs; a super-
numerary crossvein in cell 1st A, connecting the Anal veins.
Limonia: Discobola Osten Sacken

Mouthparts, and especially the labial palpi, lengthened, the rostrum
much longer than remainder of head, and usually about as long as

the combined head and thorax......... Limonia: Geranomyia Haliday
Mouthparts, with the labial palpi, not notably lengthened, shorter
than -remainder of head . i: i iGanan s ssvvisess ba T Tdson s i% va 33

Antennz of male more or less branched (bipectinate, unipectinate or
subpectinate), of female simply serrate, sometimes very weakly so.
Limonia: Rhipidia Meigen
Antenyise Stnple IR BOLH SBXEE v e wov sne s o de i sleimmsa e L S ) 29

Wings of male with the prearcular region greatly developed, of
female less markedly so; wing-apex very obtuse; Se¢, ending ap-
proximately opposite origin of Rs; tropieal.

Limonia: Peripheroptera Schiner

Wings of both sexes with prearcular cells small and Inconspicuous,
wing-tip not so obtusely rounded (except in some Limonia, s.s.,
where Sc is elongate, ending beyond midlength of Rs).......... 40

Wings with Se short, Se, ending opposite or before origin of Rs.
Limonia: Dicranomyia Stephens
Wings with Se long, Sc, ending beyond midlength of Rs (29).
Limonia: Limonia Meigen

PEDICIINI: SUBTRIBES, GENERA, SUBGENERA

Wings with numerous macrotrichia on membrane (Ularia)..Ula Haliday

WInegs ‘FlabIods o oeiane visms e PR o s el Tl NGl SO | T 1Y . 42
Rostrum produced into a beak that is subequal in length to remainder
ol head: WeSLePIL o\ s Sty sme s i s e o £ Ornithodes Coquillett
RBostrum only inconspicuously developed ... .::: sioii il aionse oo smnais 43
Antennz with usually 16 segments; size large, wing usually over
B, (O OHICIR) L, v comain sie aiinlm R s siie s b e Sie et s wwimere anel v Sl s 44
Antennz with usually 13 or 15 segments; size small, wing usually
BHABE B DI, i sl e s sieiaesiara e sis & e e alin ) SRR R I S -

Size very large (wing, 20 mm. or more); wings with a dark pattern
that is arranged as a triangle, including broad costal and cubital
seams that are connected across the very oblique cord; maxillary
palpus with terminal segment elongate..... Pedicia: Pedicia Latreille

Size smaller (wing, under 18 mm.); wings without a dark pattern
arranged as a triangle, as above deseribed; cord of wing trans-
verse or nearly so (30); maxillary palpus with terminal segment
SROTE i s e i e S e e Pedicia: Tricyphona Zetterstedt

Wings with four supernumerary crossveins, located in cells R,, R;, R
1 WIS R =10 =) v e e i e A Polyangaus Doane

Wings with at most a single supernumerary crossvein, this in cell
R:, basad of vein R: (IDicranota). ......oveeeeeenoenevnoennnsanas 46

A supernumerary crossvein in cell R, about opposite end of vein Se,. 47
No supernumerary crossveins in cells of wing. . ......ccciviviannn. 49



50.

29,

29,

60.

61.

NORTH AMERICAN DIPTERA

Cell 15t M. closed; easterfi. .., .. c..us . Dicranota: Eudicranota subg. n.
Cell 1st M, opelr by atrophy. of M. cios o s et cn s et s S e o o 43
Gell M: lacking . iccnonissnienen s Dicranota: Paradicranota subg. n.
(Gall W Prasemitl oo o nls e e ekt Dicranota: Dicranota Zetterstedt
Cell 1st M. closed; eastern .......ceoe.. Dicranota: Amalopina Brunetti
Cell “1st ‘M, ‘opern by StFoPBY 0F T, cis @ osatois o e e siohssetniasi = sl o el s ats o0
Cell M; Iackine (2) .. 5 s vae e vacvs Dicranota: Plectromyia Osten Sacken
Gell Ny DREsent <. sicens s o Dicranota: Rhaphidoiabis Osten Sacken

HEXATOMINI: SUBTRIBES, GENERA, SUBGENERA

Antenna with not more than 12 segments (Hexatomaria, Hexatema). 52
Antenne with more than 14 SEEMEBILE . s s aosas s its oaielnsols o5 s o4

Cell 1st M. open; two branches of M reach the wing-margin (31);

(7 B 2 i o e e B P e S e S Hexatoma: Hexatoma Latreille
Cell 1st M. closed; three or four branches of M reach the wing-

MarTEIn (B2) . oios cainmien amem i toey Sene sz vesesicies o sa ceiass e 53
Feet snowy-white; eastern and tropical..Hexatoma: Penthoptera Schiner
Feet 5ot white (S2) . vevsimn i svis oy o Hexatoma: Eriocera Macquart
Wings with only two branches of Rs present; vein R. lacking........ 595
Wings with three branches of Rs present; vein R. preserved (except

L) o 5@ | ol FE 1|0 o) S U e o) Nt e e | O S N, ] A O ST e T 518

Rostrum elongate, exceeding one-half the length of the entire body
(33); (Elephantomyaria). ..« s <vieniains Elephantomyia Osten Sacken
Rostrum short and inconzpicuous, not exceeding the remainder of head
(34); eastern and tropical (Atarbaria).
Atarba: Atarba Osten Sacken

Apical cells of wing With MACTOLTICHIA < v caie oo viosnsineassoiosesssss 57
Cells of wing without macrotrichia (excepting in stigmal area)...... 61

A supernumerary crossvein in cell M; eastern (Limnophilaria).
Limnophila: Trichephelia Alexander
No supernumerary crossvein in cell M ..........cct it eierernnnsecnns 58

Cell R; of wings sessile, subsessile or short-petiolate; R..s;.s lacking

or much shorter than m-eu. (LimDophilaria) ... . ievei s conismaisinte s 09
Cell Rs of wings long-petiolate, R.:s.« being as long as or longer than
IO i d Nl e it e st i S i A e TR A i s e e il s 60

Wings with maecrotrichia abundant, involving the cells basad of cord.
Ulomorpha Osten Sacken
Wings with sparse macrotrichia in cells bevond cord only.
Limnophila: Lasiomastix Osten Sacken

Small species (wing, ¢, less than 5 mm.); cell M; usually present; an-
tenna short in both sexes (Adelphomyaria)....Adelphomyia Bergroth

Larger flies (wing, d, over 6 mm.); cell M, lacking; antenna of male
very long; tropical (Limnophilaria) ........ Shannonomyia Alexander

A supernumerary crossvein in cell C (Epiphragmaria).
Epiphragma Osten Sacken
NO SUPEPHUmerary erossveint IUeell € (35) .« cosmm s e omieis s we s 62



62.

63.

64.

65.

66.

68.

69.

FAMILY TIPULIDZE—THE CRANE FLIES 47

Wings with vein R. lacking; m-cu at outer end of cell 1st M.; western.
Phyllolabis Osten Sacken

Wings with vein R. present; m-cu at or before two-thirds the length
of cell 1st M., when the latter is present (35, 36)................. 63

Wings with cell 1st M. open by atrophy of m (35); male with
elongate nodulose antenna:; tropical and subtropical.
Polymera: Polymera Wiedemann
Wings with cell 1st M. closed; antennz of male not nodulose....... 64

Wings with Se¢ very long, Sci, R.:: and R, all ending close together
AT CoShR] SIRarE s TronIeHL, « e aie o smemaise Psaronius Enderlein
Wings with Se short, widely separated from either R..: or R; (36)... 65

Wings with m-cu at or close to fork of M; anterior arculus lacking.
LR GERIOIabBREITA) st ammmms e shinamaes smemes Dactylolabis Osten Sacken

Wings with m-cu beyond the fork of M, at from one-third to about
one-half the length of cell 1st M.; where close to fork of M (some
Pseudolimnophila) the arculus complete. .......covoii i iinnennns 66

Wings with the anterior arculus lacking (36) (Pseudolimnophilaria,
M PATEY, 55 vien s ian e s s siee i b sl S i R e e A e ok STel e iR 67
Wings with the anterior arcilus present . ...ciiisscnsnisnsssssssomns 68

Cell 1st M. of wings very large, its inner end lying far proximad of
the other elements of the cord (36).......... Prolimnophila Alexander
Cell 1st M. of wings of normal size, its inner end straight and in ap-
proximate alignment with the elements of the anterior cord.
Archilimnophila, g. n.

Wings with Se relatively short, Se, ending before the level of the fork
of Rs; where slightly longer (Limnophila albipes Leonard) the pos-
terior tarsi snowy-white. (Limnophilaria, in part).........cc.c.... 69
Wings with Sec longer, Se; ending opposite or beyond the fork of Rs;
(compare some species of Pilaria, distinguished by having the an-
tennal werticils of unusual length) «ioiiinssicisninses is disavews 70

Antennaz with long conspicuous verticils; tuberculate pits present,
small, placed at extreme cephalic end of prescutum; Rs elongate,
exceeding vein R;; cell M, present or lacking.......... Pilaria Sintenis

Antenna with short verticils; tuberculate pits lacking; Rs short and
strongly arcuated or angulated at origin; cell M, lacking.

Shannonomyia Alexander

Head strongly narrowed and prolonged behind; radial and medial
veins bevond cord long and sinuous; vein R; extending generally
parallel to vein R,, not diverging markedly at tips; vein 2nd A
strongly curved to margin (Pseudolinmnophilaria, in part).

Pseudolimnophila Alexander

Head broad, not conspicuously narrowed behind; radial and medial
veins bevond cord more nearly straight; vein R; diverging strongly
from vein R, cell R; conspicuously widened at margin; vein 2nd A
not curved strongly into margin (Limnophilaria, in part, Limno-
phila).

Supernumerary crossveins in either cell R; or cell M of wing....... 72
No supernumerary crossveins in cells ef wing.. .. ... ... T4
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3.

74.

75.

7T

78.

80.
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A supernumerary crossvein in cell R;; eastern.

Limnophila: Dicranophragma Osten Sacken
A saperpumerary cYossvell :dn eell M. . vl vdee oo ion dios aiamimets o . 73
Rs long-spurred at origin; antenna of male elongate.

Limnophila: ldioptera Macquart
Rs slightly if at all spurred at origin; antennaz short in both sexes.
Limnophila: Elaophila Rondani

Cell R; sessile; cell M, lacking...... Limnophila: Idiolimnophila, subg. n.
Cell R, petiolate: cell M. present. . o6 veies s slatersisns s e atien = 75

Very large species (wing over 16 mm.); wings with the branches of
M leaving the main stem at a strong angle, cell 1st M. thus being
strongly hexagonal; eastern........ Limnophila: Eutonia Van der Wulp
Smaller species (wing under 14 mm.); wings with the branches of
M not strongly divergent, especially Ms.,, cell 1st M. being more
neatly rectangUlar M OREITIC . o o0 civm ssisie e omishesim s am seimis oris s/a e 76

Wings with vein R:.s.y short, subequal to the basal deflection of Rs;
Rs elongate, exceeding four times R..s.4; coloration polished black
or gray, the latter group having the male hypopygium with a series
of teeth on margin of outer dististyle, producing a comb-like ap-
POAETTICO. e svainisimieeialis wwalarsrsa o6 & Limnophila: Prionolabis Osten Sacken
Wings with R..s.s longer, usually exceeding the basal deflection of
R:; Rs shorter, not exceeding three times R...s; where the above
characters are doubtful, the species have a closely irrorate brown
wing-pattern; body coloration never polished black; when gray,
male hypopygium without a comb of spines on outer dististyvle.... 77
Rs short, weakly to more strongly angulated at origin, more rarely
merely arcuated; R..;.. subequal to or shorter than m-cu; an-
tennz short in both seXxes........c:000- Limnophila: Phylidorea Bigot
Rs longer, more gently arcuated; in species with shorter Rs, antenna
of male elongate and usually with R..:s long, considerably exceed-
I A-CU oo v vevaimh Sed siie s on biesssleabie Limnophila: aberrant species

ERIOPTERINI: SUBTRIBES, GENERA, SUBGENERA

Nearly apterous, the wings reduced to microscopic structures that
are smaller than the halteres; northern. (Claduraria).Chionea Dalman
Fullvywinged SReCiBsS : on oo diessi somsineisie siaadisiin e = pislsanrse bmimes 79

Winps with cell N Dreseit .. oemam e aiienaie miatessis s & amsmms s mi S0
Wings with cell M, laclang (37T-44). .. <o v soniscsmns s sissiosins s omis 84

Antennz with the basal two to four segments united into a fusion-
segment; wings with R..:.s much longer than the short basal section
of R;; veins Se, and R... widely separated at margin, the distance
on Costa between them approximately three times r-mj; legs plainly
colored: temperate. (CladurBria) . .. s s emlse s s oo s s s 81
Antennz with all flagellar segments distinet; wings with basal sec-
tion of R; elongate, much exceeding R:i; veins Se; and R
closely approximated at margin, the distance on costa between them
subequal to or shorter than r-m; legs conspicuously hairy, banded
with black, rufous and white; tropical. (Lecteriaria).
Lecteria Osten Sacken



81.

82.

83.

84.

87.

88.

89.

90.
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Wings with R..;.. subequal to or longer than vein R, cell R: thus

being subequal to its petiole; vein R. at or before the fork of Ri...
Neolimnophila Alexander

Wings with R..;s shorter than vein R;, cell Ry being much longer
than its petiole: R:; far beyvond fork of Raisia. oo vcveiinos v snsnses 82

Wings with cell M, very small, about one-third its petiole; fusion-
segment of antenna very long, about equal to the succeeding four
segments combined; western. ................. Pterochionea Alexander

Wings with cell M, subequal to or longer than its petiole; fusion-
segment of antenna shorter, about as long as the succeeding two
or three segments combined. (Cladura)......................... 83

Wings with R... elongate, exceeding R..;.s; R:: subequal to m-cu;
male hypopygium with two dististyles..Cladura: Neocladura Alexander
Wings with R,.; shorter than R..s.s; Ras approximately twice m-cu;
male hypopygium with a single powerful dististyle.
Cladura: Cladura Osten Sacken

Rostrum very long and slender, approximately one-half the entire
body or longer; seta of legs profoundly bifid (Toxorhinaria,
TOE0ERINE] vt iaieos 26 G5 don Sle, 55 553 16 vA o nites 55 A Vet et sia sneumiibmasaiend 85

Rostrum short, not exceeding remainder of head; seta of legs simple. 86

Wings with Rs having a single branch (37); eastern and tropical.
Toxorhina: Toxorhina Osten Sacken
Wings with Rs having two branches; tropical.
Toxorhina: Ceratocheilus Wesché

Two branches of Rs reach the wing-margin (38)......ccc0iveeeens 87
Three branches of Rs reach the wing-margin (39-44).............. 89
Wings with R, ending before midlength; anterior branch of Rs

diverging strongly from posterior branch, arising at or close to r-m,

straight and oblique; tropical. (Styringomyvaria)..Styringomyia Lecw
Wings with R, ending about opposite two-thirds their length; branches

of Rs subparallel on basal half. (Gonomyaria).................. 883

Wings with R. present, close to fork of Rs; Se usually long, Se,
ending beyond origin of Rs (38); some eastern, but chiefly
CEDRAEAE. o d s v s anaimmenansis win wis wijens Teucholabis: Teucholabis Osten Sacken

Wings with R. lacking; Se short, Se, ending opposite or before origin
of Rs; chiefly tropical (Gonomyaria)...Gonomyia: Lipophleps Bergroth

Wings with R; fused with M,.. to form the entire cephalic face of
cell 1st M., r-m thus obliterated; only two branches of M reach the
margin; vein 2nd A very short (39); tropical. (Trentepohliaria).

Trentepohlia: Paramongoma Brunetti

Wings with R; entirely distinet from M,.., being separated by the
r-m crossvein (the veins fused only in a few species of Paratro-
pesa, where the alternative characters hold); three branches of M
reach the margin; vein 2nd A of normal length (40-41).......... 90

Wings with cell R; short, vein R; shorter than the petiole of cell R,
o7 | P o B e SO el N T iy Mg § IO M . =l 91

Wings with cell R; deep, vein R; longer than the petiole of cell R,
(42-44); shortest in Progonomyia and Empedomorpha.......... 99
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91. Wings with wein R: Present’. i a s sibeinms sowssmi o sisme s s s 92
Wings with vein R lacking i sossiis cevoissiadssnaat ba cosntmes 95

92. R. at end of Rs, in alienment with the other elements of the cord;
r-m obliterated by the long fusion of veins R and M,;.; tropical.

(GOTOMNVETTR ) < v o e it n miets posfrin i/ shaess Teucholabis: Paratropesa Schiner
R. its length or more beyond the fork of Rs, R.:...s« subequal to or
longer than Ws! =M GISCIEE hch saivivam s ssinmesan st e ensins 93

93. Wings with Rs long and straight, exceeding the distal section of
M,..; tuberculate pits on cephalic portion of praescutum; trochanters
elongate; arctic and subarctic. (Rhabdomastix).

Rhabdomastix: Sacandaga Alexander
Wings with Rs shorter, less than the distal section of M...; tubercu-
late pits removed from cephalic margin of preaescutum; trochanters
short L CETIODIerad . o i o S i els 5 v S oS e et b RS e e 94

94, Wings with veins R; and R; strongly diverging, cell R; having a
Gonomyia-like shape............... Erioptera: Gonempeda Alexander
Wings with veins R; and R, more generally parallel, cell R; having
the more normal Erioptera-shape, but sherter.
Erioptera: Empeda Osten Sacken

95. Wings with Se long, Se, extending to near opposite or beyond mid-
ler.gth of Rs; m-cu at or beyond fork of M. (Eriopteraria, Rhab-
HOMABTIRT: o s i it e e s e o £ e e A e et e v 14 o e Baraa e 96

Wings with Se short, not extending to beyond midlength of Rs; if
Se is relatively long (Ptilostena), m-cu lies more than its own
length before the fork of M. (Gonomyaria, Gonomyia)............ 97

96. Antennz of male longer than body; chiefly tropical
Rhabdomastix: Rhabdomastix Skuse
Antennz of male scarcely attaining wing-1oot; chiefly temperate.
Rhabdomastix: Sacandaga Alexander

97. Wings with m-cu more than its own length before form of M.
Gonomyia: Ptilostena Bergroth
Wings with m-cu at or very close to fork of M (40) .............. 08

98. Wings with cell R; very small, at margin subequal in extent to cell
R.; antennal verticils long and conspicuous.
Gonomyia: Lipophleps Bergroth
Wings with ecell R; larger, at margin considerably exceeding in extent
cell R.; antennal verticils not conspicuously elongated.
Gonomyia: Gonomyia Meigen

99. Wings wiath distinet miacroiriehia m oubter cells. . ... . . cviape e snsmes 100
Wings with the onter cells @Iableus ot e s sihie i wm il ioe e e 103

100. Wings with Rs shortened, its union with R..s.s forming an angle, so

cell R, is mearly equilateral in outline; chiefly tropical. (KEriop-
LETATIAY o nomsoaimias s isie i Msc s, 5 ek Cryptolabis Osten Sacken
Wings with Rs long, normal in position, cell R; elongate.......... 101

101. Size very small (wing, 3 mm. or less); Rs ending in cell Rs, this cell
thus being sessile, without element R..:;;s; temperate. (Eriop-
7 235 30 o) YoRn R S S ) o Rk D e ol KO | Dasymolophilus Geetghebuer
Size larger (wing over 4 mm.); Rs ending in cell R,, cell R; being
petiolate by the presence of a distinet element Roigis. oo oo ioivit 102



102.

103.

104.

105.

106.

107.

108.

109.

110.
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Wings with Se. close to tip of Se,, the two veins thus being subequal
in length or nearly so. (Gonomyaria)...... Gnophomyia Osten Sacken
Wings with Se. far removed from tip of Se,, the latter vein long, sub-
equal in length to Rs; temperate. (Eriopteraria)... .Ormosia Rondani

Wings with Rs ending in cell R;, there being no element Ru.sa (41)

06 57 (s 50 11 40t 1 o V2 1) (ORORRURN SRR S i) 1 A et o e Molophilus Curtis
Wings with Rs ending in cell R,, cell R; being petiolate by a distinet
slemenlt Bose (A290dY . LN e e saioga s iale s labuielslie miaere niale wii e siee v > 104
Wings with a supernumerary crossvein in cell R;; vein 2nd A strongly
bigitniate (42). (HYTODEELATIE Vi oisiamiiiss ¢ e siiies s Helobia St. Fargeau
Wings without a supernumerary crossvein in cell Ri;; vein 2nd A
straipht or simply sinuous (43, 44) .0 o aanisises e s eaimninees 105

Wings with veins R; and R, divergent, unequal in length, R: being
less than two-thirds R,, cell R; at margin much more extensive than
e L e T s o oot 106

Wings with veins R; and R, nearly equal in length, or with R; ex-
ceeding three-fourths of the length of Ri, the veins extending gener-
ally parallel to one another to the margin; cell R. at margin wider
Ehan celll By o ok e s el S e S R S SR e B avEalals 107

Wings with veins R; and R, very unequal in length, widely divergent
or sprawly, R; being only about one-fourth R, and ending in costa
close to vein R,..; cell R; at margin some eight times as wide as
cell R tropieal. . .. oo s slassaiam nates Neognophomyia Alexander
Wings with veins Rs; and R, less conspicuously unequal, R; being
about one-half R,; cell R; at margin some three or four times as
wide as cell R.; tropical and subtropical. (Gonomyia).
Gonomyia: Progonomyia Alexander

Antennz of both sexes with the flagellar segments more or less kid-
ney-shaped to give a nodulose appearance to the organ; large
species (wing, 15 mm. or more); tropical. (Sigmatomeraria).

Sigmatomera Osten Sacken

Antennz of both sexes simple or nearly so, not nodulose; smaller

(wing less than 12 mm., usually less than 10 mm.)................ 108

Coxa of middle and hind legs only slightly separated by the small
meral region; wings with Se¢, relatively short, not exceeding one-
third the length of BB ioi s o atinses s slssibemidiihae we vl aens o 109

Coxae of middle and hind legs widely separated by a large ‘“pot-
bellied” meral region; wings with Se;, very long, exceeding one-half
the lenpth of RS (EXIODLETATIAY cv cox vn sivaisseisias sn ssisaisaess se s 110

Wings with Rs in alignment with R..:;.s; Se short, Se, ending opposite
the fork of Rs and far before R.; Se; and Sc. subequal; male hypo-
pvgium with interbasal struectures conspicuously developed as
blackened spines; TeMPErale. .. s iciesoiae s o ase o Lipsothrix Loew

Wings with Rs in approximate alignment with R;; Se long, Sc¢, ending
opposite or shortly before R., at or beyond midlength of R..ss;
Se; much longer than Se. (43); male hypopygium without evident
TR EES tiis o i 2= e laiara e e ws = d sraiiaea ol avm e Gnophomyia Osten Sacken

Wings with R. far before fork of R..as, at or just beyond the fork of
Rs; male with a very large hairy stigmal region that more or less
distorts the adjoining veins; western plains.. Empedomorpha Alexander

Wings with R, beyond the fork of R:.ass; stigma normal............. 8 i
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114.
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Wings with vein Cu, nearly straight, its distal section not swinging
cephalad toward wing-tip; cell 1st M. small, less than one-half the
distal section of Mi..; terminal three segments of antenna smaller
than the remainder of flageilum............... Trimicra Osten Sacken

Wings with vein Cu, having its distal section slightly deilected at
apex toward wing-tip; cell 1st M., when present, elongate, subequal
to or longer than the distal section of M,..; flagellar segments
becoming progressively smaller to outer end (44) (Erioptera)..... 12

Wings with vein 2nd A arcuated so cell 1st A at midlength is as
broad as, or broader than it is at margin; cell 1st M. opening into
cell 2nd M. by atrophy of m; (44); chiefly temperate.

Erioptera: Erioptera Meigern

Wings with anal veins divergent, cell 1st A being widest at margin;
eell 15t M generally closed suscinrot oot wins ss siniieison o5 wavsioss s 113

Winea with cell 388 My BPEN . o0 ininine viswmarsine o o eiieiesis vasteiisis e o 114
Wings with cell 1st M. closed, the basal section of M, greatly ex-
ceedinge m an GeTOEh. Giss i s amess s aen et Salie sai e dagaeE e sl 115

Wings with cell 1st M. opening into cell M; by atrophy of basal sec-
tion of M;; where closed, the elements closing outer end not greatly
disproportionate in length, m being one-half or more of Ms; chiefly
175107 3% ok o ORI S Erioptera: Mesocyphona Osten Sacken

Wings with cell 1st M. opening into cell 2nd M. by atrophy of m;
northern. arid WesteTn: i vvev i o - Erioptera: Psiloconopa Zetterstedt

Wings with a spur from the basal section of vein M,, jutting basad
10 €811 1SE W s o aloaimimiem e o s tais Erioptera: Hoplolabis Osten Sacken
Wings with no such spur as deseribed......... Erioptera: Ilisia Rondani

SUPPLEMENTARY KEY TO THE SUBAPTEROUS TIPULIDZE

Frontal prolongation of head with nasus (Tipulinz)....... Tipula Linnzus

Frontal prolongation of head (or rostrum) without nasus.............. 2

Eves with numerous short erect setae between ommatidia (Pediclini).
Tricyphona Zetterstedt
EeSSWILHOUE SEEE. 507 06 e mmiten s aieine e Al e e temt i st e S B oy weer it -

Tibial spurs present. (Hexatomini). .« csivccen siesisaon Limnophila Macquart
Tibial spurs lacking. (Eriopterini).............cciuiunn.. Chionea Dalman

PE SPECIES OF THE NEW GENERA AND SUBGENERA PROPOSED

Dicranota: Eudicranota; type, Dicranota notabilis Alexander.
Dicranota: Paradicranota; type, Dicranota rivularis Osten Sacken.
Archilimnophila; type, Limnophila unica Osten Sacken.
Limnophila: Idiolimnophila; type, Limnophila emmelina Alexander.
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1920. The ecrane-flies of New York. Part II. Biology and Phylogeny.
Cornell Univ. Agric. Expt. Sta. Mem. 38; pp. 691-1133, 87 pls.
(bibliography to 1920).

1931. Deutsche Limnologische Sunda-Expedition. The Crane-flies.
Archiv fiir Hydrobiologie, Suppl. Bd. IX, Tropische Binnenge-
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1920-30).
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Eecological Mon., 3, No. 1, pp. 1-74, figs. 1-25.

BIBLIOGRAPHY OF KEYS TO SPECIES OF NORTH AMERICAN
TIPULIDZA

The genera of which Keyvs are given follow the reference and the
regions covered are indicated: Neo., Neotropical; Nea., Nearctic.

Alexander, C. P.

1912a. On the tropical American Rhipidize. Bull. Brooklyn Ent. Soc.,
VIII, pp. 6-17, 1 pl.
(Limonia: Rhipidia, Neo.).
1912h. A revision of the genus Brachypremna Osten Sacken. Journ.
New York Ent. Soc., XX, pp. 225-236, 1 pl.
( Brachypremna).
1912¢. New species of Furcomyia. Canadian Ent., XLIV, pp. 333-331.
(Limonia: Dicranomyia, Neo., in part).
1913a. New Neotropical Antochini. Psyche, XX, pp. 40-54, 1 pl.
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Limnobina. Proc. United States Nat. Mus., XLIV, pp. 481-549,
4 pls.
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Gnophomyia; Cryptolabis; Molophilus; Erioptera; Mesocy-
phona, Neo.).

1913c. The Neotropical Tipulide in the Hungarian National Museum.
[, II. Ent. News, XXIV, pp. 404-412, 439-449.
(Limonia: Peripheroptera; Teucholabis: Paratropesa).
1914a. New or little-known Neotropical Hexatomini. Psyche, XXI, pp.
33-45, 1 pl.
(Hexatoma: Eriocera, Penthoptera, Neo.).
1914b. A revision of the American species of Tanypremna Osten Sacken
and Megistocera Wiedemann. Journ. New York Ent. Soe., XXII,
pp. 205-218, 1 pl.
(Tanypremna).
1914c. On a collection of erane-flies from British Guiana. Trans. Ameri-
can Ent. Soc., XL, pp. 223-255, 2 pls.

(Psaronius; Trentepohlia, part; Sigmatomera; Teucholabis: Teuch-
olabis; Gonomyia: Lipophleps, part, Neo.).

1915. Two new crane-flies from Porto Rien. Inseec. Insecit. Menst., 111,
pp. 104-107.
(Hexatoma: Eriocera, part).
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Alexander, C. P. (Continued)

1916a. New Limnophiline Crane-flies from the United States and Canada.
Journ. New York Ent. Soec., XXIV, pp. 118-125, 1 pl.
(Limnophila: Prionolabis, part: Nea.)
1916b. New species of Crane-flies from the West Indies. Ent. News,
XXVII, pp. 343-347, 6 figs.
(Hexatoma: Eriocera).
1916¢. New or little-known crane-flies from the United States and Can-
ada. Part 3. Proe. Acad. Nat. Sci. Philadelphia, 1916, pp. 486-
549, 7 pls. |
(Dicranota: Rhaphidolabis; Gonomyia, Nea.).
1917. New Nearctic crane-flies. Part 3. Canadian Ent., XLIX, pp.
199-211.
(Erioptera: Empeda, Nea.).
1919a. Notes on the genus Dicranoptycha Osten Sacken. Ent. News,
XXX, pp. 19-22.
(Dicranoptycha).
1919b. Records and descriptions of Neotropical eraneflies. Journ. New
York Ent. Soe., XXVII, pp. 132-154, 1 pl.
(Trentepohlia, part; Gnophomyia, s.1.).
1919c. The crane-flies of New York. Part I. Distribution and taxonomy
of the adult flies. Cornell Univ. Agr. Expt. Sta., Mem. 25;
765-993, 55 pls. '

(Tanyptera; Ctenophora; Nephrotoma; Tipula; Dolichopeza; Oro-
peza: Phalacrocera; Cylindrotoma; Limonia: Dicranomyia, Rhi-
pidia, Geranomyia, Limonia; Helius; Dicranoptycha; Pedicia:
Pedicia, Tricyphona; Dicranota: Dicranota, Rhaphidolabis; Ula;
Adelphomyia; Epiphragma; Limnophila, s.l.; Eriocera; Chionea;
Cladura; Gonomyia; Teucholabis; Rhabdomastix; Molophilus;
Ormosia; Erioptera; Toxorhina).

1920a. Undescribed Tipulide from western North America. Proc. Cali-
fornia Acad. Sci., (4), X, pp. 35-46.
(Ulomorpha).
1920b. New or little-known crane-flies from tropical America. Canad.
Ent., LII, pp. 141-144.
(Polymera, part, Neo.).
1926a. Studies on the crane-flies of Mexico. Part II. Ann. Ent. Soc.
America, XIX, pp. 1568-179, 2 pls.
(Atarba; Nea., Neo.).
1926b. Undeseribed species of crane-flies from Cuba ard Jamaica. Journ.
New York Ent. Soc., XXXIV, pp. 223-230.

(Gonomyia, part, Neo.).

1927. Undescribed species of the genus Limnophila from eastern North
America. Part II. Bull. Brooklyn Ent. Soe. XXII, pp. 56-641.

(Limnophila: Elaophila)

1929. The crane-flies of New York: Fourth Supplementary List. Bull.
Brooklyn Ent. Soc., XXIV, pp. 295-302.
(Pedicia, Nea.)
1930. The genus Sigmatomera Osten Sacken,—with observations on the
biology by Raymond C. Shannon. Enecvel. Entomol., Diptera,
V, pp. 1-8, 8 figs.
(Sigmatomera).
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(Tipula, Nea.).

1914. The hebes group of the Dipterous genus Tipula Linnaeus. Trans.
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(Tipula, part; Nea.).
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1921a. The impudica group of the Dipterous genus Tipula Linnzus.

Ann. Ent. Soe. America, XIV, pp. 1-15, 1 pl.
(Tipula, part; Nea.).

1921b. Description of two new species of the angustipennis group of
the Dipterous genus Tipula Linnzus, with table of species.
Ent. News, XXXII, pp. 299-302.

(Tipula, part; Nea.).

Doane, R. W.

1908a. Notes on the Tipulid genus Dicranomyia. Ent. News, XIX, pp.
5-9.
(Limonia: Dicranomyia, Nea.).
1908b. New North American Pachyrhina, with a table for determining
the species. Ent. News, XIX, pp. 173-179.
(Nephrotoma, Nea.).
1908c. New species of the Tipulid genus Rhypholophus, with a table
for determining the North American species. Ent. News, XIX,
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(Ormosia, Nea.).
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1922. New Tipulidee from British Columbia. Proc. Ent. Soc. Wash-
ington, XXIV, pp. 58-64, 13 figs.
(Limonia: Alexandriaria, Nea.)

Hine, J. S.

1903. The genus Peditia, with one new species. Ohio Nat., III, pp.
416-417.
(Pedieia, Nea.)
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XXXIV, pp. 115-135, 2 pls.
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3 pls.
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certain Eriopterine Tipuloid Diptera. Insec. Inscit, Menst.,
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chile spectrum Loew, preserved in Baltic Amber. Bull. Brook-
lyn Ent. Soe., XXI, pp. 1-14, 2 pls.

1528. The eulabium, mentum, submentum and gular region of insects.
Journ. Ent. and Zool., XX, pp. 1-18, 3 pls,
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SYSTEMATIC ARRANGEMENT OF GENERA AND SUBGENERA, WITH
CITATIONS TO THE ABOVE BIBLIOGRAPHY OF KEYS

Tipulinae

(Ctenophora (Alexander, 1919c¢)

Tanyptera (Alexander, 1919¢)

Nephrotoma (Alexander, 1919¢; Dietz, 1918; Doane, 1908b; Osten Sacken,
1886.)

Tipula, s.l. (Alexander, 1919¢; Dietz, 1913, 1914, 1917, 1919, 1921a,
1921b.)

Brachypremna (Alexander, 1912b)

Tanypremna (Alexander, 1914b)

Dolichopeza: Oropeza (Alexander, 1919¢; Johnson, 1909)

Cylindrotominzae

Phalacrocera (Alexander, 1919c¢)
Cvlindrotoma (Alexander, 1919¢)

Limoniina
Limoniini
Limonia: Limonia (Alexander, 1919¢; Osten Sacken, 1869)
Dicranomyia (Alexander, 1912¢, 1919¢; Doane, 1908a;
Osten Sacken, 1569)
Alexandriaria (Garrett, 1922)
Peripheroptera (Alexander, 1913¢)
Rhipidia (Alexander, 1912a, 1919¢; Osten Sacken, 1869)
Geranomyia (Alexander, 1919¢; Osten Sacken, 1869)
Orimarga: Orimarga (Alexander, 1913a)
Dicranoptycha (Alexander, 1919a, 191Y9¢)
Helius (Alexander, 1919c¢)

Pediciini
Pedicia: Pedicia (Alexander, 1919¢, 1929; Hine, 1903)
Tricyphona (Alexander, 1919¢; Osten Sacken, 1869)
Dicranota: Dicranota (Alexander, 1919¢)
Rhaphidolabis (Alexander, 1916e, 1919¢)
Plectromyia (Alexander, 1919¢)
Ula (Alexander, 1919¢)

Hexatomini

Adelphomyvia (Alexander, 1919c¢)

Epiphragma (Alexander, 1913b, 1919c¢)

Polymera (Alexander, 1913b, 1920b)

Dactvlolabis (Alexander, 1919¢; Osten Sacken, 1869)

Pseudolimnophila (Alexander, 1919¢)

Limnophila, s.l. (Alexander, 1919¢; Osten Sacken, 1869)
Prionolabis (Alexander, 1916a, 1919¢; Osten Sacken, 1869)
Eutonia (Alexander, 1919¢)
Lasiomastix (Alexander, 1919¢; Osten Sacken, 1569)
Phylidorea (Alexander, 1919¢)
Elxophila (Alexander, 1919¢, 1927; Osten Sacken, 1869)
Idioptera (Alexander, 1919¢)
Dicranophragma (Alexander, 1919¢)

Pilaria (Alexander, 1919¢)

Ulomorpha (Alexander, 1920a)
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Psaronius (Alexander, 1914¢)
Hexatoma: Eriocera (Alexander, 1914a, 1915, 1916b, 1919c¢;
Osten Sacken, 1869, 1886)
Penthoptera (Alexander, 1914a)
Atarba: Atarba (Alexander, 1926a)

Eriopterini

Chionea (Alexander, 1919¢)

Cladura, s.l. (Alexander, 1919¢)

Lecteria (Alexander, 1913b)

Sigmatomera (Alexander, 1914¢, 1930)

Trentepohlia: Paramongoma (Alexander, 1913b, 1914¢, 1919b)

Teucholabis: Teucholabis (Alexander, 1914¢, 1919¢)
Paratropesa (Alexander, 1913¢)

Gonomyia, s.l. (Alexander, 1916¢, 1919¢: Osten Sacken, 1869)
Progonomyia (Alexander, 1916¢)
Lipophleps (Alexander, 1914e, 1916¢, 1919¢)
Gonomyia (Alexander, 1913b, 1916¢, 1919¢, 1926b; Osten Sacken,

1869)

Ptilostena (Alexander, 1916¢)

Gnophomyia, s.l. (Alexander, 1913b, 1919b)

Rhabdomastix: Sacandagca (Alexander, 1919¢)

Erioptera, s.l. (Alexander, 1919¢; Osten Sacken, 1869)
Erioptera (Alexander, 1919¢; Osten Sacken, 1869)
Mesocyphona (Alexander, 1‘?131:) 1*?1% Osten Sacken, 1869)
Ilisia (Alexander, 1919c¢)
Empeda (Alexander, 1917, 1919¢)

Cryptolabis (Alexander, 1913b)

Ormosia (Alexander, 1919¢; Dietz, 1916; Doane, 1908c¢; Osten Sacken,

1869)
Molophilus (Alexander, 1913¢, 1919¢)
Toxorhina: Toxorhina (Alexander, 19138a, 1919¢)



