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INTRODUCTION'

Tipulidae, or crane flies, are the largest family of Diptera, including more than
14,000 known species. Since by far most of the species were described by Charles P.
Alexander, | follow his concept of the family here in this manual, its three subfamilies
(Tipulinae, Cylindrotominae and Limoniinae) and the 107 groups (49 genera, 91
subgenera) recorded from southeast North America. This concept also agrees with that
used in current North American manuals such as Alexander and Byers (1981) and
Byers (1996). Some European authorities on crane flies recognize three or four
families, which correspond in part to the subfamilies just mentioned (for example, see
Savchenko, Oosterbroek and Stary, 1992; Stary, 1991).

Most species of Tipulidae are found in moist environments. The adult flies often
occur in low plants beside streams and ponds. They are particularly abundant and
diverse in forested places, however, a surprising number of species occur in
grasslands, cultivated fields, urban and suburban environments and even in desert
habitats.

Larvae of aquatic Tipulidae may be found in most shallow freshwater
environments, such as ponds, streams, marshes and seasonally flooded forests. Many
species feed on organic debris, such as dead leaves and the associated
microorganisms in leaf packs, often in mud or sand, or beneath rocks in these habitats.
Others inhabit and feed on algae and mosses that grow where water flows slowly over
rock cliffs or where water splashes on rocks near waterfalls. A few kinds may be found
in tree-holes or in the littoral (intertidal) zone of the ocean shore. In freshwater
environments, larvae of some genera (Pedicia, Hexatoma, etc.) are predators feeding
on small insects including larvae of some other kinds of crane flies.

Terrestrial larvae of some Tipulinae may, when numerous, cause economic
damage to forage crops, including turf, or to seedling plants by feeding on the roots.
Aquatic larvae of a few tipuline species occasionally are pests in rice fields. Most
aquatic crane fly larvae are primarily of ecological importance, in the reduction of
organic debris, including dead leaves and wood that fall in the water. Both adults and
larvae are important in the diets of some other insects, as well as of fishes, birds,
mammals, amphibians, reptiles and spiders.

The life cycle in Tipulidae consists of a short egg stage (from a few days to two
weeks), four larval growth stages, a pupal stage of 5 to 12 days and a brief adult stage,
usually of only 4 or § days. The duration of the life cycle is influenced by environmental
conditions such as temperature, moisture and availability of suitable food. A species
having two generations per year in southern North America may have only one in more
northern latitudes. Many aquatic species have a single generation per year. In species
with two generations per year (a common occurrence at temperate latitudes), on entire
cycle may be completed in about three months, in summer, while the other lasts about
nine months. Some small limoniine crane flies have more than two generations per
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year. In far northern North America and in high mountains, the life cycle for some
species may require two years (that is, two summer seasons for larval growth).

The larvae of only a few genera are truly aquatic in the sense of being able to
obtain dissolved oxygen from the water surrounding them. These include Antocha and
Hesperoconopa species, which are apneustic (lack spiracles) and some species of
Tipula (e.g., Arctotipula, Nippotipula) in which spiracles are present but non-functional.
Some larvae in the subgenus Erioptera (E.) apparently obtain oxygen by tapping into
aquatic plant roots or the soil surrounding them. Some other kinds of crane fly larvae
can remain submerged for expended periods of time, apparently obtaining oxygen by
means of elongate membranous anal gills as in Pseudolimnophila or in the subgenus
Yamatotipula of Tipula. But the anal gills are not well developed in several other
genera, and cutaneous respiration may be possible, although this as not been
adequately investigated. Many larvae living in shallow water obtain oxygen from the air
- by extending the spiracular disc to the surface and holding back the water by means of
hairs that surround the disc. With rare exceptions (for example, Antocha), the pupae of
crane flies also require access to the air; therefore, most aquatic larvae leave the water
and pupate in the mud, dead leaves, mosses or soil along the shore.

Little is known about the immature forms of Tipulidae in southeast North
America, in fact, even species distribution based on adults is poorly sampled for this
region (see species list). For this reason, the following key and illustrations have been
based largely upon North American or European species that belong to genera
occurring in this region. Several regional genera are unknown in the larval form. The

biology and life-history of crane flies is a vast and only slightly explored field, greatly in
need of interested students.



HOW TO USE THIS MANUAL

This manual is a first draft compilation and modification of a number of published
works on larval taxonomy of Tipulidae. The scope of this work is regional and habitat
delimited. This manual includes only-those aquatic and semi-aquatic generic and
subgeneric groups that occur, or are likely to occur, in the_southeastern corner of North
America (from Virginia and Kentucky south to Louisiana and Florida). When using it,
please keep in mind that you may still need to reference other keys, particularly when a
specimen does not match well to what is in this manual. Key references to consult are
found in Alexander and Byers (1981) for a generic key for all larval North American
crane flies (terrestrial to aquatic), Byers (1996) for a generic key for all larval North
American aquatic tipulids, and Gelhaus (1986) for a larval key to the subgenera of
Tipula for North America.

Along with the use of this key, | ask the user to please send comments to me
where this key and information can be improved. This might include problem larval
specimens. Please keep in mind that only a minute percentage of crane flies have been
reared, and therefore our knowledge of the larval taxonomy of this vast group relies on
just a few species. It should be expected that one will encounter new larval types other
than represented here. | am also greatly interested in habitat associations and
information relating presence/absence of groups with water quality parameters.



SPECIMEN COLLECTION, REARING AND PREPARATION?

The diversity of habitats occupied by larvae
of Tipula requires a variety of collection meth-
ods. Details are given by Gelhaus (1983). A
sturdy garden trowel is indispensable for collect-
ing in aquatic and terrestrial situations. Uses
include clearing aside soil in forest situations;
digging up saturated soils bordering aquatic
habitats for sieving; or dislodging gravel and
rocks on the bottom of fast-flowing streams and
rivers. Both a D-frame aquatic net and forceps
have limited use when collecting larvae of 7ip-
ula. The D-frame net is desirable when larvae
inhabit leaf packs (e.g.., MNippotipula) or are
under rocks in rivers and streams (e.g., Si-
notipula). Heavy forceps are needed for hand
collecting in aquatic habitats that are too small
for D-nets or sieves, such as shallow seepages or
springs. Detailed examination of mosses or soft,
rotting logs requires forceps.

As briefly discussed by Brindle (1960c), the
use of a sieve when collecting in saturated soils
is highly recommended, as larvae are cryptically
colored, slow moving and easy to overlook when
only hand collecting with forceps. A 1 mm mesh
screen is adequate for retaining all late-second
instar and older larvae (Brindle suggests 16 of
an inch). When sieved, a larva usually curls up
for a short time, or if small and very active, it
may move through the sieve mesh. A sieve
works best in fine, sandy areas; it is not as
efficient in heavily organic areas with large
amounts of plant debris. In all cases, though,
sieving reduces the amount of material to be
sorted through and washes debris from the
larvae, making them more visible.

Terrestrial and semiaquatic larvae almost al-
ways live within 50 mm of the substrate surface,
regardless of climatic conditions. Larvae of the
related genus Dolichopeza remain near the sur-
face even during the winter when their habitat is
frozen (Byers, 1961), and 1 have observed sim-
ilar behaviors in larvae of the subgenera Luna-

tpula, Pterelachisus and Vestiplex. Hot, dry
summer weather also does not appear to force
larvae to move deeper into the substrate. Tipula
(Trichotipula) stonei, in fact, develops and ma-
tures during the summer, and even during a
prolonged drought, larvae were found in the top
30-50 mm of dry forest soil. Tipula (Lunatipula)
oxytona moves downward to 200 mm during dry
periods (Rogers, 1933), but this appears to be
an exceptional instance and may be related to
this species’ occurrence in sandy soils which
rapidly lose moisture near the surface.

? Text from Gelhaus, 1986 on larval Tipula

For species whose larval habitat is unknown,
certain predictions can be made by observing
the behavior of the adults or by knowledge of
larval habitats for related species. Adults may
occur away from the specific larval .habitat.
Teneral adults or ovipositing females give a
clearer idea of where larvae occur, as does the
activity of males seeking newly emerged fe-
males. Pupal collections are useful, for pupae
occur near the larval habitat or even among the
larvae. In species with highly synchronous adult
emergences, however, once pupae are found,
few individuals will remain as larvae, and a
return visit is required during the next genera-
tion to secure larvae.

Snap-cap glass vials (60 ml), one-third filled
with soil or other habitat material and each with
only one or two larvae, are excellent for field use
and allow larvae to be easily recovered once in
the laboratory. Self-sealing plastic bags are ex-
cellent for transporting larvae over a long time
period, when many larvae are found in one
specific site, or if associated soil or debris from
the larval habitat is needed for rearing or
sieving in the laboratory. The bags should be
one-third to one-half filled with substrate from
the larval habitat. The collections are then kept
cool until brought into the laboratory, as even
short periods of heat (as in a vehicle on a warm
day) will kill the larvae. Larvae from aquatic
habitats should be transported in damp debris,
mosses or leaf litter; although from an aquatic
habitat, they are susceptible to drowning.

A single microhabitat may yield more than
one species of larvae; therefore, larvae should be
carefully sorted before placement in rearing
chambers. Larvae often expose the spiracular
discs at the surface when placed in water,
permitting identification in life with a micro-
scope. Chilling the larvae for a few minutes
helps if they are very active.

A proper rearing container must admit fresh
air and maintain an even moisture level. Both
Chiswell (1956) and Byers (1961) recommended
Petri dishes, but I found such dishes of limited
use. Petri dishes have a small volume, are easily



kept too wet, but also quickly dry out. The
small volume also allows overcrowding even
when there are only a few larvae per dish. Petri
dishes are advantageous for observations of
larval behavior, but for rearing, 1 prefer glass
containers 40-80 mm high and 100 mm diame-
ter. Such jars hold enough foed (i.e., leaf litter,
rotting wood, etc.) from the habitat to allow
late-third or fourth-instar larvae to develop to
the pupal stage. Moreover, they do not require
daily checking for food depletion and moisture
control. Aquatic species need only wet litter or,
at most, a small amount of free water; terrestrial
species should be kept just damp. Ideally, one
larva should be kept per container; practically, I
have kept up to six larvae per jar.

All Tipula reared have been herbivorous or
saprophagous. Wet, decaying leaves for aquatic
species and damp leaves or debris for terrestrial
larvae suffices for most; some species of Yamato-
tipula, Platytipula and Triplicitipula will accept
and feed readily on young green shoots of
common weeds (Young, 1981; Gelhaus, per-
sonal observation). When conditions are ade-
quate, larvae remain buried within the debris or
soil during the day.

Although in most cases it is best to try to
duplicate the natural conditions of the larval
habitat in the laboratory, in some situations this
is not desirable. It is not necessary to maintain
species from rapidly flowing streams or rivers,
such as some Sinotipula or Nippotipula, in con-
stantly aerated water. Gordon Pritchard (in lit. )}
reared larvae of T. (Sinotipula) commiscibilis in
containers of wet leaves at 15 degrees C.,
although they were originally collected from a
fast-flowing, cold, mountain stream. Many spe-
cies are influenced by photoperiod, particularly
when about to pupate; they should be exposed
to a source of natural light or to artificial light of
similar periodicity (e.g., Platytipula).

Since a female Tipula may lay 200-300 eggs,
rearing larvae from eggs would appear to be
ideal for obtaining many larvae of a single
species. Unfortunately, the life histories of many
species cause problems in rearing and in main-
taining laboratory cuitures. Some mated fe-
males are reluctant to lay. Although pinching
the cervical region of the female will often
induce egg laying, it is not reliable. Eggs of
many species undergo an obligate diapause that
is broken only when they are exposed to certain
photoperiods, temperatures or moisture condi-
tions. For example, Hartman and Hynes (1977)
found that the eggs of T. (Triplicitipula) simplex
would only hatch after exposure to a certain
photoperiod and alternating wet and dry condi-
tions. [ found that eggs of an undescribed

species of 7. (Platytipula) only hatched after
exposure to cold and typical winter photoperi-
ods. Other groups have eggs which hatch soon
after being laid (approximately one week). Sub-
genera with brief egg stages include Nippotipula,
Bellardina and most species of Yamalotipula. Eggs
of T. (Nobilotipula) nobilis had no apparent di-
apause but took approximately three weeks to
hatch. Eggs of Lunatipula, Pterelachisus and Sav-
ishenkia appeared to have a developmental di-
apause but the cues breaking the diapause are
unknown.

First-instar larvae have a high initial mor-
tality, and many eggs never hatch. After larvae
start feeding, though, provided food depletion
and overcrowding are prevented, mortality is
minimal and they usually develop rapidly. For
example, T. (Yamatotipula) tricolor completed a
generation in 69 days in the laboratory.

As larvae reach maturity, it is important to
watch for inactive larvae or teneral pupae. As
noted by Byers (1961) for the tipuline genus
Dolichopeza, larvae prior to pupation are con-
tracted and inactive. As the pupal molt becomes
imminent, the larval head is deflected ventrally
and pupal structures become visible through the
larval cuticle. Most aquatic larvae leave the
water to pupate in drier soil; most pupae im-
mersed in water quickly die. Some species have
an obligate, fourth-instar, larval diapause in
which they remain contracted and inactive dur-
ing the summer. I have observed this prepupal
diapause in certain species of Yamatotipula (e.g.,
T. sayr), all reared species of Platytipula and T.
(Nippotipula) abdominalis.

The best association of immature and adult
stages of a species is from the last larval skin,
pupal skin and emerged adult of a single indi-
vidual. All the morphological characters that
are needed for identification can be located on
the shed skins and there is little likelihood of an
erroneous association. The last larval skin is
usually found near the posterior end of the pupa
and may be crumpled into a compact mass. If
found within one or two days after pupation
(pupa will still be white or light brown), the skin
can be easily stretched and cleaned in water. If
the skin does not tear easily when stretched or is
known to have been recently shed, I place it in
water in an ultrasonic cleaning appliance and
vibrate it for 10-15 seconds. The cleaned skin is
then quickly restretched and stored in 70-80
percent alcohol to which a small amount of
glycerin has been added.

Soon after the first pupae are found, 1 pre-
serve some of the remaining larvae. Chiswell
(1956) and Brindle (1960c) recommend preserv-
ing larvae in Pampel’s fluid, but I have found



that it is satisfactory to kill larvae by pouring
water near the boiling point on them, then
transferring them to storage in alcohol. This
heat treatment is necessary for the expansion of
the spiracular disc. Killing larvae in alcohol is
unsatisfactory and results in shrunken, con-
tracted specimens. I rarely preserve larvae in
the field but, when necessary, Kahle’s solution
gives reasonably good specimens. Before stor-
age in alcohal, killed larvae should be placed in
the ultrasonic cleaning appliance for 10-15 sec-
onds to remove fine dirt particles.

Pupae should usually be isolated from larvae,
particularly if the rearing container is crowded.
Pupae are delicate and should be handled as
little as is possible. They can be transferred to a
layer of fine damp sand or soil in a large vial
with a loose fitting cap. The emerging adult
needs a vertical space at least twice the length of
the pupa to develop and expand properly. Once
the adult has emerged. the pupal skin can be
soaked for 5-10 minutes in water, then washed
in a stream of water or placed in the ultrasonic
vibrator. Unlike the debris on a larva or larval
skin, dirt on a pupal skin is difficult to remove
completely.



MORPHOLOGY?

Larvae of most kinds of crane flies are elongate and subcylindrical, tapering
slightly toward the head and posterior ends. The head is strongly sclerotized anteriorly,
with somewhat less sclerotized plates or rods extending backward with the prothoracic
segment and separated by shallow or deep posterior incisions. The thoracic skin is
attached to the head close behind the mouthparts and antennae, and the head can be
completely withdrawn into the thoracic region. The mouthparts are well developed.
There are three thoracic segments and eight distinct abdominal segments. The surface
surrounding the posterior spiracles is considered to be the main part of the ninth
abdominal segment. Membranous anal papillae (sometimes called anal lobes if short
and blunt, or anal gills if they appear to have a respiratory function) belong to the tenth
abdominal segment.

Most abdominal segments are divided into two rings or subsegments. A
transverse, slightly raised band with stiff hairs or small blackened spines may occur on
the ventral surface, or on both ventral and dorsal surfaces, of one of these rings, usually
the anterior one. In the following key, these are called “creeping welts” since they
function in movement of the larva. The skin may be somewhat tough and of grey or
brown color in some species of Tipula, or it may be thin and nearly transparent in some
other genera. Hairs on the skin may be sparse or abundant and of differing lengths ,
particularly in the subfamily Tipulinae. The position of setae is used in the classification
below the level of the genus .

Most larval Tipulidae are metapneustic. That is, the dorsal tracheal trunks open
posteriorly only, by way of two large spiracles on a smooth posterodorsal surface close
behind the eighth abdominal segment. This surface is the spiracular disc. ltis
surrounded by lobes that vary in number, shape, extent of sclerotization and the length
of their marginal hairs, depending on the genus and species . Because of this variation,
the appearance of the spiracular disc is often used in the recognition of larvae. The
larvae of Tipulinae usually have four lobes above the spiracular disc and two on the
lower edge of the disc. Larvae of Limoniinae usually have three lobes above the disc
(less often only two, or without distinct lobes) and two below .

Earlier authors often relied on structure of mouthparts to differentiate crane fly
larvae; but in the following key this has been avoided where possible because it is
difficult to dissect such small parts. Finer level of identifications often require
examination of mouthparts (see Alexander and Lloyd, 1914; Wiedenska, 1987). Below
the mandibles and maxillae is a median structure formed by sclerotized extensions of
the post-occiput on each side. This is the hypostomal bridge (called the mentum,
mental plates, or maxillary plates by some authors). It characteristically has teeth on its
anterior edge (, but it may be reduced to a small extension from each side, with no
medial sclerotization . In larvae of the tribes Pediciini and Hexatomini (subfamily
Limoniinae), the maxillary palps are conspicuously prolonged forward and their tips
may be seen even when the head is withdrawn in the thorax.

* modified from Gelhaus and Byers, 1995



Morphology of larval Tipula*

MoRPHOLOGY

Larvae of Tipula are elongate and cylindrical,
tapering slightly at the cephalic end (Fig. 3).
Mature larvae range from 12 to 60 mm in
length. The black head is only partially visible,
as the larval skin is attached near the anterior
end of the head. The posterior end of the larva
has short to long lobes surrounding two conspic-
uous spiracles. Beneath this spiracular area are
often whitish lobes, varying in number and
length, surrounding the anus. The body varies
from white to brown, occasionally having a
pinkish tint. Tufts of hairs and dark setae may
also be seen, or the larva may appear completely
hairy. Sometimes there are patterns of longitu-
dinal lines or spots on the abdomen.

The head varies slightly from group to group,
and the characters that vary are not well-suited
for identification purposes. It is not described
for any of the taxa treated here. A treatment of
the head and its parts is found in Chiswell
(1955) for Tipuia and in Byers (1961) for a
related genus, Dolichopeza.

Three thoracic and eight abdominal segments
are clearly visible, although there are actually
ten abdominal segments, according to Byers
(1961). The obvious segments can be recog-
nized by the transverse row of setae found on
each segment, dorsally and ventrally. The pro-
thoracic segment has two rows of dorsal setae,
but this does not indicate two segments (Byers,

Figure 23.1

Figure 23.1. Lateral view of larva of Tipula (Yamatotipu-
fa) furca Walker, ag, anal gills; spl, spiracular iobes.

B,cr's 1994%

‘ag

Figlire 234

Figure 23.4. Posterior end of larva of Tipula ( Yamatotip-
st) furca Walker, ag, anal gill, sp, spiracle; sp/, spiracular
obes.

Bycrs 1996

Figs. 1-3. Figs. 1, 2. Caudal view of Tipula simplex. Fig. 1. First instar larva. Fig. 2.
Fourth instar larva.

4 from Gelhaus 1986
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Figs. 1-3. General morphology of Tipula larvae. 1, spiracular area, aquatic larva. 2, spiracular area,
terrestrial larva; AN-anus, AP-anal papilla, DL-dorsal lobe, LL-lateral lobe, MB-marginal band, SP-
spiracle, VL-ventral lobe. 3, 7. stonei, lateral aspect, abdominal segments I-VIII labelled; length 18

mm.

1961:734). Abdominal segment IX contains the
spiracles and the immediately surrounding re-
gion. The anus and the perianal region con-
stitute abdominal segment X, as in the adult.
Abdominal segments [-VIII each appears sub-
divided, with a large, anterior portion (annulus)
and a narrow, posterior section containing the
dorsal and ventral macrosetae (Figs. 3, 16).

The cuticle is tough, hence the common
name, ‘‘leather-jackets.”’ Strong sclerotization
is almost always restricted to the lobes surround-
ing the spiracles; the one exception is in the T.
(Lunatipula) disjuncta group, in which dark scle-
rites extend from the lobes onto the dorsum of
abdominal segment VIII (Fig. 56). The cuticle
itself is light brown; any darker regions are
caused by concentrations of hairs.

Chiswell (1956) was the first to treat the
macrosetae in detail. He illustrated setal ar-
rangements for various genera of Tipulinae and
consistently applied a numbering system for the
setae which [ have adopted here: the homolo-
gues can be traced from genus to genus.

When specimens are roughly handled, the
macrosetae can be broken off. Although the
positions of broken setae can be determined
from the basal sockets, information concerning

11

setal length, thickness, and color is lost. Break-
age is a primary reason for concentrating on
abdominal setal arrangements; thoracic ar-
rangements are found on only three segments,
with the same arrangement repeated on the
mesothorax and metathorax. In contrast, ab-
dominal arrangements are repeated on the first
seven abdominal segments, so that breakage is
less of a problem.

Macrosetae of aquatic larvae are long, thin,
light to dark brown (Fig. 9), and may be ob-
scured by dense hairs. Certain aquatic groups
possess setae that are branched (setae D6, L3,
V1), with the distal halves of these setae divided
into two to four branches (Figs. 9, 66). Branched
setae have not been noted or illustrated by other
authors, although groups in which the setae
occur have been described.

Macrosetae of terrestrial larvae are almost
always short, thick and dark brown to black
(Fig. 81). Larvae of the T. (Lunatipula) disjuncta
group and of subgenus Odonatisca are notable
exceptions as the setae are elongate and yellow
(Fig. 53). Because of the lack of long hairs on
terrestrial larvae, the macrosetae are not usually
obscured by hairs.

The arrangement of setae often differs be-



tween groups. but seems to be constant within a
group (or, at least, within a particular species).
Three sets of setae are present on each abdomi-
nal segment: dorsal, ventral and pleural. The
dorsal and ventral setal arrangements are bilat-
erally symmetrical. Generally. there are six
pairs of dorsal setae in two rows (Fig. 4a), five
pairs of ventral setae in two rows (Fig. 4b), and
four pleural setae (Fig. 4c). Seta L3 is below
seta L2 and seta L1 is most often behind seta
L2, but in Nobilotipula and the palearctic 7.
(Platytipula) melanoceros these three setae are in
vertical alignment (Fig. 67).

Most aquatic or semiaquatic larvae possess
the full complement of setae, but reduction in
setal size, or complete absence of certain setae,
is frequently seen in terrestrial larvae (e.g.,
Figs. 37, 54). Setae D4, D5, L1, L3, V1 and V5
are often considerably shortened and setae D5
and V1 are occasionally absent.

In addition to macrosetae, larvae of Tipula
exhibit various kinds, sizes and patterns of finer
hairs. Hairs are found on every segment except
part of abdominal segment IX and most of
segment X. The thoracic segments are usually
covered by rather uniform, appressed silky hairs
which provide no useful characters. On the
other hand, hairs on abdominal segments I-VII
exhibit much variation between groups and
have been used in this study. On segment VIII
and on the spiracular lobes they are usually long
and uniform; hairs on the pleura are scattered
and usually very short.

The hairs can be separated into three groups:
macroscopic hairs, long microscopic hairs and
short microscopic hairs. An idea of their sizes in

relationship to each other and to macrosetae can
be obtained from Figs. 105 and 147. In almost
all larvae, the hairs are cylindrical and narrow,
without longitudinal ridges, and usually dull
brown (Fig. 8). In Nobilotipula, however, they
are flattened, relatively broad, with longitudinal
ridges and are reflective (Figs. 70, 71).

Macroscopic hairs are easily seen under low
magnification and often equal or exceed the
length of the macrosetae. They can be distin-
guished from setae because hairs lack the dis-
tinctive basal sockets. Although usually single,
macroscopic hairs are sometimes organized into
clusters or tufts. Hair clusters are made up of
many hairs and surround setae D4, D5 and V2
(Fig. 147). They also may be found on abdomi-
nal dorsum VIIlI of Yamatotipuia and other
groups (Fig. 151) or on the apices of the spi-
racular and accessory lobes of Nippotipula (Fig.
60). They also form distinctive abdominal pat-
terns in certain species of Yamatotipula (e.g.,
pruinosa, see Chiswell, 1956). Hair tufts are
found only in the subgenus Tipula and are made
up of a few, closely set dark hairs located near
setae D5 and V2 but not surrounding them
(Figs. 116, 117). The predominance of mac-
roscopic hairs varies with the group but they are
usually abundant only in aquatic larvae. For
example, larvae of the subgenus Angarotipula
and the T. (Trichotipula) oropezoides group are
covered almost exclusively with these hairs
(Figs. 8, 124). In Schummelia, they form a
semicircular band on the dorsum of abdominal
segment VIII (Fig. 98).

Short microscopic hairs are always organized
into groups, usually short to long, transverse

a D5 D6
4 JI D1 D2D3 041' {
[ I R A W
b c L1
: _( va v, L2 o—
7 I j ; { ( 11 L4 L3/

Fig. 4. Abdominal macrosetal arrangements. a, dorsal setae. b, ventral setae. c, pleural (=lateral)

sctae.
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rows (Figs. 40, 47), and individual hairs may be
difficult to discern at lower magnifications. In
most terrestrial subgenera, such as Lunatipula or
Prerelachisus, the body is almost exclusively cov-
ered with these hairs; a similar conditon is
found in the aquatic subgenera Nippotipula,
Sinotipula and Arctotipula.  Short microscopic
hairs are entirely absent in Tipula (Trichotipula)
stoner and the subgenus Schummelia. Light and
dark short hairs sometimes form contrasting
patterns, e.g., a spotted pattern in T. (Yamatot:-
pula) caloptera (Fig. 150), dark longitudinal lines
in T. (Y.) strepens (Fig. 151) and irregular
designs in Sinotipula (Fig. 111) and certain spe-
cies of Savtshenkia.

Long microscopic hairs vary in length; usu-
ally they are much shorter than macroscopic
hairs but sometimes are intermediate between
macroscopic and short microscopic hairs. These
long hairs are always single, unlike the short
hairs, and are not found in most subgenera. All
three classes of hairs occur together in T (Yama-
totipula) strepens (Fig. 147), but long microscopic
hairs predominate in Schummelia (Fig. 96) and
T. (Trichotipula) stoner (Fig. 126).

The abdomen often has cuticular outgrowths
that are useful for differentiating certain groups.
In Arctotipula, abdominal segments II-VII each
possess two pairs of lateral tubercles and one
ventral tubercle, all of a similar conical shape
(Figs. 15, 16). Nippotipula has one or two pairs of
elongate tubercles on abdominal segment V1II
and two pairs of prominent outgrowths, which ]
call accessory lobes, anterior to the normal six
spiracular lobes (Figs. 60, 62). One species of
Savtshenkia (unreared) has many small tubercles
on the dorsum and pleura, each with a small
group of hairs at its apex (Fig. 91); possibly
these function to anchor the larva among aquat-
ic mosses in the fast-flowing streams where it is
found. There is a pair of small, lateral swellings
in Schummelia on segment VIII under the band
of hairs (Fig. 99).

In the subgenera Nippotipula and Sinotrpula
and T. (Yamatotipula) caloptera, transverse cu-
ticular swellings are found on abdominal seg-
ments II-VII (Figs. 62, 108). These might be
termed ‘‘creeping welts,”’ although the swell-
ings in Tipula lack recurved hooks or spinules
such as those found on creeping welts of other
genera (e.g., Limonia). They do appear to have
some type of anchoring function in Tipula, as all
three groups live in flowing water where a
cuticular swelling acting as a wedge between
rocks, leaf debris or mosses might maintain the
larva’s position against the current.

Taxonomically, the most important part is the
spiracular region. This consists of the spiracular
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disc (segment IX, including the two prominent
spiracles and the surrounding area) and the six
spiracular lobes arising from the posterior bor-
der of segment VIII. Some controversy has
arisen concerning which segment bears the spi-
racles. For example, Teskey (1981) claimed the
spiracles are on segment VIII, as did Alexander
(1920) and others. I agree with the view of Byers
(1961) that the spiracles are on a small segment
IX, part of which is later invaginated inside
(forming the ‘‘spiracular yoke'') during the
pupal stage -

The spiracular lobes show great variation in
size, structure and sclerotization but are con-
stant in number and general position. The lobes
are paired: two dorsal lobes, two lateral lobes
(although they are often slightly dorsolateral)
and two ventral lobes (Figs. 1, 2). In aquatic
and some semiaquatic larvae, the spiracular
lobes are all similar in shape and generally in
size. They close against one another and around
but not against the spiracles. In terrestrial lar-
vae, the dorsal and lateral lobes are usually
similar in shape, and sometimes size, but the °
ventral lobes are often smaller and different in
shape than the other lobes. When closed, the
ventral lobes, at most, are appressed against the
spiracles, not against the other lobes. In aquatic
species the ventral lobes are directed ventrally
or postenorly (i.e., sclerotized region facing
posteriorly or dorsally, Fig. 1), whereas the
ventral lobes in terrestrial species are directed
dorsally (i.e., inner sclerotized region facing
nearly anteriorly, Fig. 2).

Aquatic species have a glabrous region on the
posterior surface of the spiracular disc that
extends to the apices of the spiracular lobes.
This area may be lightly to heavily sclerotized,
with virwally no darkened pattern in Sinotipula
(Fig. 110), to a distinct pattern in Angarotipula
(Fig. 5). Many aquatic species have a dark
median line on each ventral lobe and often dark,
marginal bands on every lobe (Fig. 145). Ter-
restrial species always have the inner surface of
the ventral lobes glabrous and often patterned
but without dark, median lines. The dorsal and
lateral lobes vary from nearly unsclerotized in
the 7. (Trichotipula) stonei group or Prerelachisus
(Fig. 84), 1o having large sclerites present but
some areas unsclerotized in Serratipula (Fig.
100), and to sclerotization of the entire posterior
surfaces, forming acute points at the apices in
Lunatipula, Vestiplex and Odonatisca (Figs. 41, 72,
140). Two taxa, Nippotipula and Arctotipula, ap-
pear anomalous in that they are aquatic but
have the posterior surfaces of all the lobes and
the spiracular disc generally unsclerotized and
covered with short hairs (Fig. 14). The aquatic



and semiaquatic species nearly always possess a
border of apparently hydrophobic setae around
the outer margins of all spiracular lobes. In
Angarotipula, these hairs are long and dense (Fig.
5); in Yamatotipula, they are shorter (Fig. 145),
and in some palearctic species of Savtshenkia the
hairs are very short. In Beringotipula, the short
hairs encircle only the spiracular disc but do not
border the lobes (Fig. 27). The border of setae is
absent in fully terrestrial larvae.

A number of functions have been attributed
to the spiracular lobes, although none has been
investigated in detail. The similarly-shaped
lobes of aquatic species, with the well-developed
border of hydrophobic setae, appear suited for
closing around the spiracles and trapping an air
bubble. The air bubble may serve to prevent the
entrance of water into the spiracles (Theowald,
1957), or may act as a physical gill (Teskey,
1981;Pritchard, 1983). Glabrous spiracular
lobes with well-developed hydrophobic setae,
when opened at the water surface, can keep a
larva afloat, particularly if it is a small larva in
the second or third instar. Brindle (1960c) dis-
agrees with the view that the enclosed air bubble
might prevent the entrance of water into the
spiracles, but suggests that in semiaquatic hab-
itats soil would be excluded.

In terrestrial larvae, only the ventral lobes are
closed against the spiracles, apparently prevent-
ing the entrance of water or soil particles into
the spiracles. The heavily sclerotized dorsal and
lateral lobes of Lunatipula, Odonatisca and others
probably function in locomotion; the sclero-
tized, pointed apices might be thrust against soil
and debris (i.e., when the lobes are slightly
contracted posteriorly) and serve as a brace,
allowing the larva to extend its forward region.

The unsclerotized lobes of Arctotipula and
Nippotipula appear to have a quite different use
according to Pritchard and Stewart (1982).
They found the spiracles of these aquatic taxa to
be non-functional with the spiracular lobes serv-
ing as a site for cutaneous respiration. This may
also be a function for the various abdominal
swellings and accessory lobes of both these taxa.

The spiracles vary in size, shape and color.
Nearly all groups possess circular or slightly
elliptical spiracles (Figs. 125, 136), but those in
Tipula (Trichotipula) oropezoides are distinctly tri-
lobed (Fig. 119). The spiracles are small and
widely separated in Arctotipula and some others
(Fig. 14), and quite large and close together in a
number of groups, including Platytipula and
Bellardina (Figs. 20, 76). The spiracles have a
central circular area, usually dark brown or
black, and an outer brown ring with many slit-
like openings (aeropyles). The spiracles of Areto-
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tipula and Nippotipula are thickened and raised
slightly above the surrounding surface (Fig. 14);
most other groups have spiracles which are
nearly flush with the surface.

The anal segment, containing the anus, is a
pale, membranous region below the spiracular
lobes and disc. It is always bordered basally by a
thin, brown or black line called the marginal
band (Fig. 2). In one subgenus, Vestiplex, there
is an additional band extending between the
anus and the more ventral papillae (Fig. 140).
The anal opening is transverse. The various
lobes on this segment, called anal papillae, are
taxonomically important. They vary in num-
ber, placement and size and are completely
absent in a few taxa. The most usual arrange-
ment is a pair of lateral papillae and one or two
pairs of median papillae (Figs. 99, 149); some-
times the median papillae are somewhat ante-
rior to the lateral one, not strictly medial in
position (Fig. 75). The size, shape and number
of the papillae are distinctly correlated with
habitat. They are large, elongate and/or numer-
ous in aquatic species (Figs. 6, 90) and reduced
in size and number in semiaquatic and ter-
restrial species (Figs. 57, 113). Brindle (1957,
1960c) discussed the specialization of the pa-
pillae and postulated an osmoregulatory func-
tion; Pritchard (1983) cited the possibility of

“their use in gas exchange (hence the earlier use

of the term ‘“‘anal gills"’). The stouter medial
papillae in terrestrial species are of use in
locomotion, according to Chiswell (1956); they
act as a pushing structure in the forward exten-
sion of the body, similar to the function postu-
lated for hook-like dorsal and lateral lobes.
The overall morphology of Tipula larvae does
change considerably from the first through the
fourth (final) instars, and this work is based only
on the morphology of the fourth-instar larva.
The first-instar larva usually lacks distinct spi-
racular lobes, and the sclerotization of the-spi-
racular region is rudimentary (see Hennig
1950, Fig. 205). The first instar also has a sim-
plified macrosetal arrangement and lacks most
hairs. The anal papillae may also be reduced in
number from that of later instars. Second-,
third- and fourth-instar larvae have spiracular
regions of similar shapes, but the sclerotized
patterns may change among these instars; in
addition, the abdominal hairs increase in
number and complexity as the larva gets older.
Therefore, second and third instars may possi-
bly be identified successfully using characters
found in this work, particularly if the distinctive
taxonomic features are not hair or sclerite pat-
terns. First-instar larvae cannot be identified
using the characters employed in this work.



Types of anal papillae of Tipula®

506

507 510

511

TYPES OF ANAL GILLS IN GENUS TIPULA, VENTRAL ASPECT

506, Tipula oropczmdes 507, T. nobilis; 508, T. caloptera; 509, T. dejecta; 510, T. usitata;
511, T. ignobilts; 512, T iroquois (suppomtlon)

5 from Alexander, 1920
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Various larval spiracular discs of Limoniinae®

Abb. 8. Stigmenfeldformen von Limoniidenlarven. IV. Stadium, schematisch

1 Ormosia haemorrhoidalis (Eriopterinae); 2 Cheilotrichia cinerascens (Eriopterinae); 3 Mol

philus spec. (Eriopterinae); 4 Ormosia lineala (Eriopterinae); § Erioplera lulea (Eriopterinae);

6 Gonomyia luctdula (Eriopterinae); 7 Oxydiscus senilis (Hexatominae); &8 Limnophila

nemoralis (Hexatominae); 9 Limnophila ferruginea (Hexatominae); 10 Limmnophila sub-

marmorala (Hexatominae); 11 Pedicia straminea (Pediciinae); 12 Pedicia immaculela

(Pediciinae); 13 ? Limnophila spec. (vgl. S. 229); 14 dustrolimnophila ochracea (Hexatominse);
15 Limonia nubeculosa (Limoniinae); 16 Limonia modesta {Limoniinae)

¢ from Lindner 1959
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Eggs of Limoniinae’

o
—~q \ 1.0 OImm
AR
i
0.7 mm 0.7mm )
Abb. 5. Limonia ( Metalimnobia ) Abb. 8. Limonia ( Dicranomyia) Abb. 12. Limnophila
stigmatica ME1G., Ei . ( Eloeophila) maculata

by, jata ScHRX., Ki
yasci MziG., Ei

0.7mm

Abb. 7. Helius (Helius) Abb. 8. Dicranoptycha Abb. 11. Limnophila .
longirostris MEI1G., Ei (Dicranoptycha) fuscescens ( Phylidorea)
Scrumwm., Ei Julvonervosa ScEUMM., Ei

7 from Cramer 1968
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Pupae of various Tipulidae®

.. Breathing
horn Breathung

Breathing horz,.

horn

A E C D F G H
F1a. 123. PUPAE OF VARIOUS BPECIES OF CRANE-FLIES
A, Biltacomorpha clavipes (Ptychopteridae), dorsel aspect; after Hart. B, Limnobia cinctipes (Limnobiini), lateral aspect.
C, Epiphragma fascipennis (Limnophilini), ventral aspect; after Needham. D, Ula elegans (Limnophilini), lateral aspect. E, Di-

cranota bimaculata (Pediciini), lateral aspect; after Miall. F, Hezatoma megacera (Hexatomini), lateral aspect. G, Liogma nodi-
cornis (Cylindrotominae), lateral aspect. H, Tipula wltimae (Tipulini), ventral aspect; after Needham

8 from Alexander 1920
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Figure 9. Cladogram of the families of nematocerous Diptera (see text for discussion). Names
of families are sensu Wood & Borkent (1989), names of infraorders as defined in the present
paper. Numbers 1-56 refer to characters of the larva, 57-62 of the pupa, 63-98 of the adult
:Blnck rec:langles refer to character state 1, double accents to character state 2, white rectangles
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Figure 3. Phylogenetic relationships of the nematocerous families after Wood & Borkent
(1989). Infraorders: 1, Tipulomorpha; 2, Bibionomorpha; 3, Axymyiom.orpha', 4,
Blephariceromorpha; 5, Psychodomorpha; 6, Ptychopteromorpha; 7, Culicomorpha.
Synapomorphies: A, Prostheca not articulated {see char. 99); B, Mandible oblique or vertical
(see char. 18).
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Phylogeny within Tipuloidea

Fig. 4. Phylogeny of the major
PEDICI- groups of Tipuloidea.
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KEY TO SUBFAMILIES OF TIPULIDAE

1. Thoracic and abdominal segments with both dorsal and lateral longitudinal rows
of conspicuous, elongate (approximately 10 times as long as basal diameter)
fleshy projections , posterior pair on most abdominal segments deeply divided

Subfamily Cylindrotominae:

eev........Genus Phalacrocera

1. Thoracic and abdominal segments without dorsal longitudinal rows of
conspicuous projections ; lateral abdominal projections, if present, blunt and
shorter than their basal diameter 2

2 Spiracular disc bordered by 6 (or rarely 8) usually subconical lobes, ordinarily 2
dorsal, 2 dorsolateral or lateral and 2 below spiracles ; lobes short and blunt in
some genera Subfamily Tipulinae

............................ Go to couplet 3

2 Spiracular disc bordered by 5 or fewer lobes of variable shape, often 1
dorsomedial, 2 lateral and 2 below spiracles , 7 lobes in Gonomyodes; spiracles
rarely absent ... Subfamily Limoniinae
..................................................................................... Go to couplet 24




KEY TO THE GENERA AND SUBGENERA OF AQUATIC TIPULINAE FROM
SOUTHEASTERN NORTH AMERICA
3. Anal papillae pinnately branched. Dorsal lobes of spiracular disc short, btuntly
rounded; lower lobes more than twice as long as their basal diameter; all lobes
without sclerotization (darker areas) Larva aquatic or semiaquatic.............
Leptotarsus (Longurio)

3. Anal papillae, if evident, not pinnately branched. Lobes of spiracular disc
variable in shape, usually sclerotized. ..................... . ., 4

4. Anal papillae absent, even as low protuberances, although two oval swellings
present at the anteroventral border of the segment IX; hair on abdominal
segments and posterior ring of metathorax long and uniformly dense, giving larva
a woolly appearance; remainder of thorax nearly bare with just short pubscence;
fringe of long hairs on side, just before spiracular disc; minute spiracles laterally
on segments [-VIl in additon to large terminal pair. Semiaquatic.

................................................................................... Brachypremna
(compare also Tipula (Schummelia)) /

o M“

o
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4.

Anal papillae present, at least as a low protuberance anterior to anus; oval
swellings absent. Pilosity not strongly contrasting between thorax and abdomen;
lateral spiracles absent; hair fringe or tuft, if present, located differently ......... 5

Four or fewer distinct papillae , median and often lateral papiliae reduced to
broad protuberances, spiracular lobes without border of setae (exceptions: Tipula
(Tipula), Tipula (Savtshenkia) in part,) dorsal and lateral lobes usually not similar
in size and shape to ventral lobes; ventral lobes close against spiracles, but not
against dorsal and lateral lobes; in semi-aquatic to terrestrial situations ......... "6

Usually six to eight anal papillae, occasionally four, all papillae with distinctly
narrowing apices; spiracular lobes with developed border of setae (exceptions:
Arctotipula); all spiracular lobes usually similar in size and shape; lateral lobes
equal to or smaller than ventral lobes; when closed, all lobes are against one
another; in aquatic or semi-aquatic situations

23



6. Dorsal lobes of spiracular disc closely appressed to one another (subgenus
Dolichopeza) or abdominal segment 8 bearing a subconical lobe at each side
below and before dorsolateral lobe of spiracular disc (subgenus Oropeza). Larva
in mosses and liverworts, sometimes in wetlands and edge of aquatic habitats

| Dolichopeza

6. Dorsal spiracular lobes not closely appressed; abdominal segment 8 without
lateral subconical I0besS. ... i 7

7 Border of short setae surrounding glabrous area of spiracular disc or lobes
8

7. Border of setae absent .................. various terrestrial subgenera of Tipula,
..genera Nephrotoma, Ctenophora
............................... (see keys in Gelhaus 1986, Alexander and Byers, 1981)




8. Eight equally short papillas, sometimes very reduced; macroscopic hairs not in
isolated clusters or tufts near most lateral setae of dorsal and ventral abdominal
segments, in mosses, semiaquatic .................... Tipula (Savtshenkia), in part

8 Four papillae, lateral pair as distinct lobes, ventral pair reduced to broad
protuberances ; macroscopic hairs in clusters or tufts near most lateral setae of
dorsal and abdominal segments ... 9

9 Border of short setae only around central area of spiracular disc and not on
margins of lobes ; each ventral spiracular lobe with finger-like, subapical
projection ; posterior surfaces of dorsal and lateral lobes without sclerotization;
clusters of macroscopic hairs on dorsum and venter of abdomen

Tipula (Beringotipula)
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9 Border of all setae extending around margins of all spiracular lobes ventral lobes
without subapical projection; posterior surface of each dorsal and lateral lobe
mostly sclerotized; abdomen with distinct tufts of dark macroscopic hairs;

terrestrial to semi-aquatic, inwetlands ... Tipula (Tipula)
(not known to occur in Southeast but includes several serious introduced pests in
North America)

Yl
......

10 Border of setae around spiracular lobes reduced or absent ; posterior surfaces of
spiracular lobes with little sclerotization and covered with short microscopic hairs,

10’
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11.  Transverse swellings on dorsum and venter of each abdominal segment 1-VIi;
two pairs of accessory lobes in addition to usual six spiracular lobes; all
spiracular and accessory lobes (except dorsal) with at least bifurcate apices.
Spiracular lobes with reduced border of setae; aquatic in wooded streams

Tipula (Nippotipula)

11".  Conical swellings, one ventral and two lateral on each abdominal segment 2-7
(reduced or absent in some species), larvae in well oxygenated bottom
sediments of ponds, littoral zones of lakes, and in streams

.............................................................................. Tipula (Arctotipula)

LCS

12.  Spiracular lobes long and slender, each 2-3X as long as basal widths ; ventral
lobes longer than dorsal and lateral lobes ....................... ... 13
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12’

13.

13"

14

Spiracular lobes each less than twice as long as width at base , if close to 2X as
long (Tipula (Sinotipula) gothicana group), then all spiracular lobes of nearly
equal length

Two pairs of elongate retractile anal papillae present. Lobes of spiracular disc
darkened along margins, pale medially. Larvae in open-ended tube of floating
vegetation ..., Megistocera

o e o

[l

] iimumiiii"IIH”

g

Three pairs of elongate anal papillae present. Lobes of spiracular disc darkened
along margins but each with a thin submedian dark line. Larvae not found in
tubes of vegetation, but may be found among emergent vegetation .............. 14

Abdomen with abundant macroscopic hairs and few microscopic hairs;
pigmentation of lateral lobes of spiracular disc extending around spiracles larvae
among submerged decaying vegetation or in soil margins of marshes
Tipula (Angarotipula)
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14

15.

15",

Abdomen with rows of short microscopic hairs , macroscopic hairs only around
bases of macrosetae; spiracular disc only slightly pigmented between spiracles
larvae in marshy area among decaying vegetation, mosses or soil margins

Prionocera

Abdominal segment 8 with dorsal row of macroscopic hairs surrounding
semicircular pilose area and pair of broad lateral swellings ; posterior surface of
each dorsal lobe with extensive dark sclerite four short anal papillae; larvae in
wet soil in seepage area or along streams, usually in woodlands

Tipula (Schummelia)

Abdominal segment 8 without semicircular row of hairs, although hair tufts,

swellings and small tubercles may be present; dorsal lobes with usually only light
brown sclerites; usually six to eight anal papillae .................................... 16
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16. Abdominal segment 2-7 each with transverse ventral swelling, width often twice
height ; abdominal dorsum with light and dark patches of short microscopic hairs,
the lighter hairs forming a pair of pale, longitudinal, marginal lines or an “H’-
shaped pattern ; macroscopic hairs absent, not surrounding macrosetae as hair
tufts; spiracles small, separated by more than 1,5X diameter of a spiracle
(usually 2X or more); spiracular lobes mostly unmarked ; larvae under rocks or in
packs of dead leaves in fast flowing streams or rivers

....................................... Tipula (Sinotipula) in part (commiscibilis group)

16’.  No conspicuous transverse abdominal swellings (exception: some species in
subgenus Tipula (Yamatotipula) with swellings 3X as long as high); abdominal
dorsum usually unpatterned or, if pattern present, then not as above and
macroscopic hairs present, usually around macrosetae ; spiracles separated by
less than 1.5X diameter of a spiracle; spiracular lobes usually distinctly marked..

g . 2
11
£3
&
17 Fouranal papillae ... 18
17" Sixormore anal papillae ... 19
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18.

18’

19.

19’

Abdomen with hairs singly placed and of uniform length , no distinctly longer
macroscopic hairs present as clusters or tufts around macrosetae; spiracles
trilobed, with small isolated sclerites above and below
Tipula (Trichotipula)

Abdomen with hairs of greatly differing lengths, with distinct hair clusters or tufts
near most lateral setae of dorsum and venter, spiracles oval or circular

................................................................... Tipula (Yamatotipula) in part
(Tipula ludoviciana keys here, with 4 short papiliae)

Eight anal papillae e Tipula (Savtshenkia) in part
NOTE: The undescribed larva of the western N. A.  Tipula (Yamatotipula)
meridiana will key here as well — reared from wet mosses on exposed rocks in
streams




20. Microsco‘pic and macroscopic hairs distinctly flattened, broad and reflective of
light; setae L1-L3 vertically aligned. .... . ..-ccoovo .,y --- Tipula (Nobilotipula)

i i

D A i\

20, All hairs cylindrical and narrow, pleural seta L1 posterior to seta L2, setae L1-L3
not vertically aligned (exception: some species of Platytipula) ..................... 21

21.  Dorsum of abdomen primarily with long and short microscopic hairs, short hairs
in rows ; macroscopic hairs in distinct clusters around lateral macrosetae on
abdominal dorsum and venter, and on dorsum of segment 8 (anterior to
separation between dorsal and lateral spiracular lobes); often a conspicuous
pattern on dorsum of abdomen (including longitudinal dark lines, spots or
transverse rows of tufts) formed by microscopic and (rarely) macroscopic hairs ;
posterior surface of each lateral lobe with at most a faint median line setae of
spiracular lobe hair border short, setal length 1/2 or less of ventral lobe

i Tipula (Yamatotipula) in part
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21

22

22’

Dorsum of abdomen primarily with macroscopic hairs with at most indistinct
clusters around single pair of lateral setae on dorsum and venter, microscopic
hairs not in compact rows; no conspicuous hair patterns on abdomen; each
lateral lobe usually with a dark median line, although line may be short ; setae
bordering spiracular lobes long, setal length 3/4 or more of ventral lobe basal
WA, 22
(NOTE: Undescribed larva of western Tipula (Sinotipula) gothicana will key here
- found in leaf packs and under rocks in fast flowing streams — unlike habitats of
remaining three groups)

Lateral and one medial pair of anal papillae curled dorsally around abdominal
segment 8; each dorsal spiracular lobe sometimes with a median dark line

All anal papillae directed laterad or ventrad, not dorsad each dorsal spiracular
lobe without dark median line; larvae in wet soil or decaying leaves along
margins of small streams, in marshy area, ponds or seepage areas, often where
aquatic habitat is temporary or seasonal ........................... Tipula (Platytipula)
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23 Dorsum of abdominal segments 1-7 with microscopic hairs isolated in small
patches, or scattered singly among macroscopic hairs ; dorsum of segment 8
without microscopic hairs ... Tipula (Bellardina)
(Only in western and central North America)
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23" Dorsum of abdominal segments 1-7 with microscopic hairs in rows intermingled
with macroscopic hairs ; dorsum of segment 8 with microscopic and macroscopic
REITS ., Holorusia hespera
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KEY TO THE GENERA AND SUBGENERA OF AQUATIC LIMONIINAE FROM
SOUTHEASTERN NORTH AMERICA

24 Posterior spiracies absent; tracheal system closed; dorsal and lateral lobes of
abdominal segment 9 absent of extremely reduced ...................... 25

24'  Posterior spiracles present, usually conspicuous, but sometimes concealed when
lobes of spiracular disc are infolded (e.g., Cryptolabis), dorsal and lateral lobes of
abdominal segment 9 usually present, but absent in some species

s

vlz// W

25. Ventral lobes of abdominal segment 9 elongate, deeply separated, slightly
divergent, with a few tufts of hairs . Anal papillae elongate. Dorsal and ventral
creeping welts conspicuous on abdominal segments 2-7. Larva in silken tube
found on stones in swift well oxygenated water ......... OO Antocha

25'. Abdominal segments 8 and 9 covered with dense long pilosity; segment 9
elongate, tapering, shallowly bifurcate at apex. Anal papillae short, not extending
beneath segment 9. No conspicuous creeping welts. Larva found in sandy
bottoms of cold clear rapid streams of Pacific drainage.........

..................................................................................... Hesperoconopa
(Not known in the Southeast)

Ses Also Next Page:




ALSO:

25"

26.

27

27

Ventral lobes of abdominal segment 9 short, conical; abdomen without creeping
welts and with short hair. In marsh sediments. ...... Erioptera (Erioptera) in part

Ventral lobes of spiracular disc elongate, dorsal and lateral lobes absent or
extremely reduced

Ventral lobes of spiracular disc usually short, less often absent; dorsal and lateral
lobes well developed if ventral lobes are elongate

Paired prolegs (pseudopods) with sclerotized apical crochets (curved hooks) on
venter of abdominal segments 3-7 ; larvae in streams or in saturated soil along
SITBAMS ... i most Dicranota

Abdomen without prolegs; roughened creeping welts on broad, low tubercles on
basal annulus of abdominal segments 4-7 ...................................... 28




28 Creeping welts on both dorsum and venter of abdominal segments 4-7, with
microscopic, sclerotized spicules on welts ............ Dicranota, in part
............................................................ (subgenus Rhaphidolabina only?)

28"  Creeping welts or broad tubercles on venter of abdominal segments 4-7, without
microscopic, sclerotized spicules; larvae in wet soil or algae of swampy woods,
spring margins and seepage areas on slopes or rock cliffs ................... Pedicia

29 Spiracular disc surrounded by seven lobes, situated one dorsomedially and one
each dorsolaterally, laterally and ventrally on each side; spiracles small, widely
separated, at bases of lateral lobes of spiracular disc. Larva found in organic silt

in small stream Gonomyodes

29" Spiracular disc with five or fewer peripheral lobes, or without distinct lobes ..... 30
30.  Spiracular disc with four or five peripheral lobes ........................................ 31
30"  Spiracular disc with only three iobes, or without distinct lobes ..................... 72

37



31 Spiracular disc surrounded by five lobes, each in form of a black spatulate plate
with finely toothed margins. Larvae found in marshy soil ..............
Ormosia (Scleroprocta)

........................................................................................................ 32

32  Internal portion of head capsule broadly sclerotized dorsally and laterally, with
posterior incisions shallow or not extending to near line of attachment of skin .
(This can be determined by cutting the prothoracic skin at one side, or often can
be seen through the skin) ... 33

DoRSAL VENTRAL-

32° Internal portion of head capsule divided by deep posterior incisions into elongate,
slender, rod-like to spatulate sclerites, or if sclerites broad and plate-like, they are
darkly sclerotized only along their edges, giving appearance of separate rods

DoRsSAL
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33. Hypostomal bridge (called mentum or maxillary plates by some authors) of two
prolongations, one from lower edge of each lateral, sclerotized plate, separated
medially by membranous area (hypostomal plates in contact but not fused in
Pseudolimnophila); abdominal segments without creeping welts , ......... 34

[ Y
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YEPTRAL
33' Hypostomal bridge complete, although it may be deeply incised posteriorly
abdominal segments with creeping welts present on basal (anterior) annulus of
segments, or abdominal segments have transverse bands or patches of dense
pilosity on both basal and apical (posterior) annuli ............................. 51

34 Plane of spiracular disc approximately perpendicular to long axis of body ; disc
with 5 peripheral 10bes ... ... 35

34 Plane of spiracular disc diagonal to long axis of body ; disc with 4 peripheral
OIS .o 49

39



35

3%’

36

36’

Hypostomal prolongations expanded to form sclerotized plates with toothed
anterior margins

Hypostomal prolongations, if expanded, either not sclerotized or not toothed on
anterior margins

Hypostomal plates with 4 teeth each ; spiracular disc broadly blackened, the
black spots on dorsolateral (lateral) and ventral lobes divided medially by pale
line; spot on dorsal lobe nearly always undivided (i.e., entire); larva in wet humic
S0l L Molophilus

N

Hypostomal plates with 5 to 8 teeth each ; spiracular disc small, without
extensive blackened area (somewhat darkened spots on all lobes divided by pale
zone orline); larvainorganicmud ....................o Erioptera, in part

40



37

37

38

38’

39

40

Posterior surfaces of all five lobes of spiracular disc with solidly darkened spot
....................................................................................................... 38

Spots on some or all lobes of spiracular disc divided medially by pale line or by
WIdEr Pale ZONE ... 39

Darkened areas on dorsolateral lobes of spiracular disc continued inward to
surround spiracles; larvae in wet organic soil in woods and near water ..........
Ormosia (Rhypholophus) in part

Black spots of dorsolateral lobes not continued inward around spiracles ; larvae
in muddy stream banks Erioptera (Trimicra)

Spiracular disc with 5 lobes approximately equal in shape and size; darkly
pigmented spots of dorsal and ventral lobes divided medially by pale line; spots
of lateral lobes extended inward to surround spiracles , not divided by pale line

Spiracular disc with 4 or 5 lobes, if 5 lobes, dorsal lobes smaller than lateral or
ventral lobes; pigmentation of lobes notas above ....................... 41

Pigmented spots of lateral lobes black or very dark, each enclosing a small, pale
subapical spot; marginal hairs of lobes short; larvae in wet marshy soil
......................................................................................... Cheilotrichia



40° Pigmented spots of lateral lobes dark brown, without enclosed pale spot;
marginal hairs long, nearly as long as lobes; larvae in wet, organic soil in woods
.............................................................. Ormosia (Rhypholophus) in part
(notr Sourheastrern)

41 Median, dorsal lobe of spiracular disc bearing densely sclerotized, horn-like
projection with apex bent downward over disc ; black, wedge-shaped spots at
periphery of disc between ventral lobes, between ventral and lateral lobes, and
between lateral lobes and median dorsal lobes; larvae in fine sand, silt and
organic debris at margins of clear streams .......................... Arctoconopa

(not Southeastern)

41’  Maedian, dorsal lobe of spiracular disc without sclerotized, horn-like projection ; no
wedges of black pigmentation between lobes ofdisc ........................... 42

42 Center of spiracular disc with solid dark marking, continuous (or nearly so) with
SCIerOtization ofthe dorsolateral IObeS' """ IR AR R R R RN R EE R R R AR R ERREREAREARERERERERRRERREEE R 43

42



42’ Center of spiracular disc without large dark marking, although 4-6 small, dark
spots near center of spiracular disc may occur; Dorsolateral lobes and ventral
lobes with blackened spots usually distinctly divided by pale median line,

43 Peripheral lobes of spiracular disc short, blunt; Dorsolateral lobes with solidly
blackened spots or with spots divided; larvae in moist soil, usually near water
Gonomyia in part

43" Peripheral lobes more conspicuous, not blunt; Dorsolateral lobe with blackened
spot divided; larva in sandy loam at edge of stream or stream bank
Ellipteroides (Prognomyia)

43
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44’

45.

45’

46

4¢’

47

Blackened spot of median dorsal lobe of spiracular disc not divided, larvae in
OrganiC MUA ...ttt e e e Ormosia, in part

Spot on median dorsal lobe and spots on other lobes divided by pale median line
.................................................................................... s, 45

Sclerotization of all lobes divided by medial pale line, with sclerotization of
dorsolateral lobe extending as narrow band encircling spiracles. .... Gonempeda

Area between spiracles generally unpigmented, not blackened. Larva found in
OFGANIC MUG ..ottt e e e e Ormosia, in part

Area between spiracles with some darkly pigmented spots .......................... 47

Four to six small spots (as two to three pairs) between and below spiracles;
spiracular disc not small compared with body size. Larva in moist earth,
sometimes along edge of streams............................... Erioptera (Symplecta)




47 Two round spots between spiracles; spiracular disc small compared with body
SIZ. i 48

48 Pigmentation of spiracular disc brown to light brown; spiracular lobes with
slender, not broadly rounded apices . ................. Erioptera (Erioptera), in part

48’ Pigmentation of spiracular disc black; spiracular lobes shorter, more rounded

AP S .. Erioptera (llisia)
(Erioptera (Hoplolabis) and E. (Mesocyphona) may also key here)

49  Ventral lobes of spiracular disc not darkly pigmented on upper surface (Fig. 33),
not fringed with long hairs; spiracles pale and difficult to see. Hypostoma
reduced to small longitudinal rod below maxilla on each side. Larva found in
sandy bottoms of clearcold streams ................................... Cryptolabis

45



49’

50

50’

51

51
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Ventral lobes of spiracular disc darkly pigmented on upper surface, fringed with
long hairs that are longer than the lobes ; spiracles dark. Hypostoma in form of a
toothed plate at each side. .............. ..o 50

Hypostomal plates each bearing four anterior teeth. Larva found in organic mud
inwetwoodlands ... Paradelphomyia

~

Hypostomal plates each bearing seven or eight anterior teeth. Larva found in
thin organic mud in swampy woods, pond margins and similar habitats ........
............................................................................... Pseudolimnophila
(Note: With rough handling, the ventral lobes may break off leaving the "ventral
lobes" short, dorsolateral lobes longest)

Y

Spiracular disc with 5 peripheraliobes ............................ 52

Spiracular disc with 4 peripheral lobes, but if vestigial median dorsal iobe is
present, itisunpigmented. ........ ... . 56
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52.

52'

83.

53

54

54’

Creeping welts on abdominal segments only slightly raised, pale, without
microscopic hairs or with hairs indistinct except at high magnifications; ......... 53

Creeping welts on abdominal segments distinct, conspicuous ...................... 54

Hypostomal bridge with three teeth. Ventral lobes of disc short, broadly rounded,
with triangular dark spot enclosing pale setal base; larva in damp, punky wood
....................................................................... Austrolimnophila, in part

Hypostomal bridge with seven teeth. Ventral lobes of spiracular disc with single
linear dark brown spot. Larva found in pieces of damp to saturated much
decayed hardwood ... Atarba

Abdominal segments 2-7 with both dorsal and ventral creeping welts on basal
rings . Lobes of spiracular disc wider than long, broadly rounded, unpigmented
or with only limited darkened spots ; larvae found in numerous aquatic and
terrestrial situations ... ... Limonia

Abdominal segments 2-7 with ventral creeping welts only . Ventral lobes of
spiracular disc as long as their width at base, orlonger ............................ 55
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Ventral lobes of spiracular disc longer than their width at base, darkened at
margins with a broad median pale zone on each. Hypostomal bridge with five
teeth. Larva brownish with long appressed pubescence. Larva in marsh borders
in decomposing aquatic vegetation or in marshy areas in woods ......
Helius

iy

Wy . \

e G
55" Ventral lobes of spiracular disc only about as long as basal width, almost
uniformly brownish posteriorly . Hypostomal bridge with three teeth. Larva pale,
with short appressed pubescence, found in wet decayed wood of deciduous
TS .. Epiphragma, in part

56.

Abdominal segments 2-7 without distinct creeping welts; all segments with
transverse bands or patches of dense pilosity. Lateral lobes of spiracular disc
broadly pigmented from spiracles outward; broadly pigmented faces of ventral
lobes narrowly connected across lower disc. Larva found in thin mosses and
algal mats on wet rocky cliff, rarely insoil .......................... Dactylolabis
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56’

57

87’

58

58’

59

59’

Abdominal segments 2-7 with distinct creeping welts; all segments without
transverse bands or patches of dense pilosity ...................... U 57

Abdominal segments 2-7 with ventral creeping welts only. Hypostomal bridge
with three teeth. Larva in wet decaying wood of deciduous trees ...
............................................................ vivivieiieienn......Epiphragma, in part

Abdominal segments 2-7 with both dorsal and ventral creeping waelts.
Hypostomal bridge with more than three teeth...................c.. . 58

Ventral lobes of spiracular disc longer than their width at base, tapering to
subacute apex, fringed with long hairs ... 59

Ventral lobes of spiracular disc shorter than their width at base, broadly rounded,
without long marginal hairs ... 60

Body wide, flattened. Ventral creeping welts without minute spines. Spiracular
disc small in proportion to body. Spiracles dorsoventrally elongate. Larva semi-
aquatic, found in indistinct tunnels beneath algal mats on wet cliffs, beside
waterfalls, and in other similar locations ............................ Elliptera

Body elongate, nearly cylindrical (round in cross section), or only slightly
flattened; anterior annulus of most abdominal segments (annulus with creeping
welt) greater in diameter than posterior annulus. Ventral creeping welts with
numerous rows of minute spines. Spiracles round to transversely elongated,
ventral lobes of spiracular disc narrowly darkened at margins; dorsal lobes more
extensively darkened. Larva found in sodden decayed wood, at or just below
WAL LBVl .. Lipsothrix




60 Spiracular disc with darkened area around each spiracle and in middle of each
ventral lobe, margins of lobes paler and with moderately long fringe of hairs;
spiracles transversely elongated; larva in thin growth of algae on wet, calcareous
TOCKS ..ot e OMiMarga

60’  Spiracular disc generally pale, with only small isolated, darkly pigmented spots;
spiracles oval, inclined together dorsally largé genus with larvae in a variety of
aquatic and terrestrial habitats .....................o Limonia

61 Maxillae not prolonged forward, inconspicuous in dorsal aspect,
Tribe Eriopterini, in part
............................................................................... Return to couplet 35




61’

62

62’

Maxillae prolonged forward, each as a dorsoventrally flattened, tapering (less
often subconical) blade, together appearing as divergently curved tusks with tips
visible even when head is withdrawn into thoracic segments (Cryptolabis also
has prolonged maxillae —couplet49)...................... 62

Mandible complex, jointed near mid-length ; maxilla and labrum-epipharynx
densely fringed with long yellowish to golden hairs. Dorsal plates of head fused
into spatulate plate widest posteriorly. Spiracular disc small, with its upper lobes
often infolded to conceal spiracles; marginal hairs protruding from cavity, formed
by infolding

Mandible not jointed near mid-length ; maxilla and labrum-epipharynx with mostly
short pilosity. Dorsal plates of head not fused, although each may be widest
posteriorly

51



63

63

64

64’

Pigmentation of ventral lobes of spiracular disc discontinuous, either as
transverse striations near base of lobe, more continuous coloration toward apex,
or reduced to short darkened median line; all four lobes (lateral pair sometimes
reduced) fringed with long golden hairs. Basal tooth or teeth of apical portion of
mandible much less than half as long as main outer tooth. Larva found in moist
to wet humus soil or decomposing vegetation in swampy woodlands
...................................... e ... Pilaria

Pigmentation of ventral lobes of spiracular disc more evenly distributed, but more
intense toward apex of lobe; all four lobes fringed with long hairs. Basal tooth of
apical portion of mandibie about half as long as main outer tooth. Larva found in
organic mud in swampy woodlands ... Ulomorpha

Spiracular disc surrounded by 5 short, bluntly rounded lobes; ventral lobes
without long marginal hairs; in some species a densely sclerotized, horn-like
projection from near apex of dorsal and dorsolateral lobes; larvae in sandy
bottoms and margins of clear streams ........................ Rhabdomastix, in part

Lobes of spiracular disc (usually 4) not all short and bluntly rounded; ventral
lobes usually elongate, with long marginal hairs; no sclerotized, horn-like
projections from any I0bes ... 65



65

65’

66.

Mid-ventral region of head membranous before line of attachment of skin, without
darkened transverse bar just beneath surface ; larvae in sand or gravel, near
margins of clear, cool streams (Note: in this genus especially, but also in some
others in similar habitats, larvae may be found with the 7" abdominal segment
swollen, possibly as an aid in anchorage or locomotion. This swelling may
persist in preserved specimens ) ................ P Hexatoma
(See key to species)

Mid-ventral region of head membranous before line of attachment of skin, with
darkened transverse bar (part of hypopharynx) visible just beneath surface
genus Limnophila 66
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66'.

67.

67"

68.

68'.

Spiracular disc with dorsolateral and ventral lobes subequal in size; marginal hair
fringe not conspicuously longer on ventral lobes .....................................

67

Spiracular disc with dorsolateral and ventral lobes forming Iéng cylindrical
processes. Body cuticle covered with sparse dark pubescence L. (Eloeophila)

Dorsal spiracular lobe  with

54

a

series of dark parallel

.. 68

lines

<.vevee... L. (Dicranophragma)

.. 69



69. Spiracular disc with dorsolateral and ventral lobes with darker, ill-defined
DOrErS. . i L. (Brachylimnophila)
(based on European species only)

69’. Spiracular disc with dorsolateral lobes with triangular dark brown marking each;
ventral lobes with V-shaped dark brown marking, the inner arm narrower in outer
half, mature larvae large, to 388 mmlength ..................o L. (Eutonia)

7Q'.  Ventral lobe with solid (undivided) dark sclerite; ............. Y A A 71
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71.

71"

72

72

73.

Spiracular disc with ventral lobes longer than basal width of lobes
........................................................................................ L. (Idioptera)

Spiracular disc with ventral lobes not longer than basal width of lobes
........................................................ L. (Ephylidorea) and L. (Phylidorea).

Spiracular disc broadly indented dorsally; larva in a flattened, oblong, hardened
case in wet soil near small streams or springs; exposed (thoracic) segments
bearing numerous hairs ..o Thaumastoptera

Spiracular disc not broadly indented dorsally; larva not in a flattened, oblong,
hardened case; thoracic segmentsnothairy .................... 73

Internal portion of head divided by deep posterior incisions into elongate, slender,
flattened sclerotized rods (can be determined by cutting prothoracic skin at one
side, or often can be seen through skin); spiracles very small, pale, separated by
about 3 times diameter of a spiracle; larva in sandy bottoms and margins of clear
streams Rhabdomastix, in part



73 Internal portion of head broadly sclerotized dorsally and laterally; sclerites plate-

like, with shallow posterior incisions ; spiracles usually large, oval, inclined
together dorsally

74  Abdominal segments 2-7 with both dorsal and ventral creeping welts (of differing
structure in some species) on basal rings. Posterior spiracular disc roughly
circular or broadly oval to transversely subrectangular; spiracles often large, oval,
inclined together dorsally. Larvae found in various terrestrial and aquatic habitats

Limonia, in part
74

Abdominal segments 2-7 with ventral creeping welts only; welts pale, without
microscopic setae. Spiracles subcircular. Larva in dampy, punky wood ..........

.................................................................. ..... Austrolimnophila, in part

¥
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Biology and behavior. The Tipulidae are found from
the northernmost lands of the Arctic to lowland
equatorial forests, and from the marine intertidal zone
to over 5600 m in certain high mountain ranges. Most
species are associated with moist, temperate environ-
ments; adults are ordinarily found in low, leafy vegeta-
.tion near streams.and lakes in forested areas. However,
many species inhabit open meadows, Tairly dry range-
lands, and even deserts. Because many species of Tipuli-
dae are so abundant, they are extensively preyed upon
by birds, mammals, fishes, and other vertebrates, as well
as by spiders and predacious insects. The Tipulidae are
therefore of tremendous ecological importance. Larvae
of a few species that feed on roots of forage crops or on
seedling field crops can become economic pests.

As might be expected in a group of insects as large
and varied as the Tipulidae, the immature stages occupy
a wide variety of habitats. Habitats ranging from strict-
ly aquatic to completely terrestrial are briefly described
here, and examples of the genera that are found in each
are given:

s fresh water, especially rapidly flowing streams—
Antocha Osten Sacken, Hesperoconopa Alexander,
Cryptolabis Osten Sacken

o intertidal zones or brackish water—Limonia (Idio-
glochina Alexander) on the Pacific coast, Limonia
(Dicranomyia Stephens) on the Atlantic

e aquatic environment during the larval stage and
margins or dryer areas for pupation—Tipula Lin-
naeus, Limonia Meigen, Thaumastoptera Mik, and
many Pediciini, Hexatomini, and Eriopterini

e steep or vertical cliff faces supporting a film or

scum of algal growth that is constantly kept wet by
slow-flowing or percolating waters or, occasionally,

From Alexander +
87ers, 193]

by more rapidly flowing water—some species of
Limonia Meigen, Orimarga Osten Sacken (Vaillant
1950), Elliptera Schiner

* moist to wet cushions of mosses or liverworts grow-
ing on rocks or earth—Cylindrotominae, various
Limoniinae, Tipulinae including Dolichopeza
Curtis (Byers 19615)

¢ dry to saturated decaying wood or, occasionally,
sodden logs in streams, where larvae commonly
feed on fungus mycelia—Ctenophora Meigen,
Gnophomyia Osten Sacken, Teucholabis Osten
Sacken, Lipsothrix Loew

* rich organic earth or mud, as found along margins
of streams or lakes or in swamps and marshes; in
masses of leaf drift at stream borders; in wet spots
in woods where humus is kept saturated—numer-
ous genera and species

e sandy, gravelly, or loamy soils with moderate
humus, as found along stream borders—eriopterine
groups such as Gonomyia Meigen, Rhabdomastix
Skuse, Arctoconopa Alexander, and Hes-
peroconopa Alexander

¢ decaying plant materials such as masses of leaves,
stems, or fruits in various stages of putrefaction—
various subgenera and species of Limonia

» fungi, both woody and fleshy—Ula * Haliday,
Limonia (Metalimnobia Matsumura)

e organic matter accumulated in the nests of birds
and mammals—<chiefly Tipulinae

7 TIPULIDAE

e leaves of various terrestrial higher plants and

mosses—chiefly Cylindrotoma Macquart

e dry soil as found in lawns, pastures, or on the
ranges of the west—Nephrotoma Meigen, Tipula
Linnaeus, Dicranoptycha Osten Sacken.

The following papers provide detailed accounts of the
immature stages and include bibliographies that may
also be consulted for further information: Alexander
1920, 1922, 1931b; Bangerter 1928-1934; Brindle
1957-1967; Brodo 1967; Bryce 1956, 1957; Byers
1958-1961b; Chiswell 1956; Foote 1963; Hennig 1950;
Hynes 1958-1969c; Pritchard and Hall 1971; Rogers
1926a-1949; Rogers and Byers 1956; Saunders 1928;
Savtshenko 1955; Theowald 1957, 1967; Tokunaga
1930; Vaillant 1950.

The life cycle of a crane fly typically consists of a
brief egg stage (6-14 days), four larval stages, and a
fairly short pupal stage (5-12 days) before emergence of
the short-lived adult. Depending on the species and the
environmental conditions, especially temperature and
humidity, the entire cycle may be as short as 6 wk or as
long as 4 yr. Exceptionally long cycles occur in Arctic
species. Most species at temperate latitudes or elevations
produce one or two generations a year.
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Table 23A. Summary of ecological and distributional data for Tipulidae (Diptera). (For definition of terms see Tables 6A-6C; table pre-
pared by K. W. Cummins, R. W. Merritt, and G. W. Byers.)

Ffows

Byers"qab
TIPULIDAE
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Fel

(sand in clear, cold
streams)

* Includes some imporant references on related terrestrial species.

t Unpubljshed data, K. W. Cummins and M. J. Klug, Kellogg Biological Station.

% Unpublished data, K. W. Cummins, Kellogg Biological Station.
E (‘ is on m)ph‘ic relatic 'r
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Tipulidae (573+) Generally lentic—lit- Generally burrowers Generally shredders— Widespread 18, 1957, 1984, 2990,
Crane flies) toral, lotic—erosional (and sprawlers) detritivores, collectors 1371, 1584, 3076, 4511
and depositional (de- —gatherers
tritus)
Tipulinae(53+) Generally lotic— Generally burrowers Generally shedders? Widespread 18, 1296, 1957, 1984
depositional and len- 3076, 4511
‘ ticlittoral
Brachypremna(1) Lotic—depositional Burrowers Eastern United 1372, 3563
margins (in fine sedi- States
ments of springs and
small streams)
Holorusia(1) Lotic—depositional Burrowers Shredders—detritivores West 806
and lentic margins :
(in detritus, moss, and
fine sediments)
Leptotarsus Lotic—depositional Burrowers? Eastern United
(LongurioX4) (springs and small States
streams)
Megistocera(l) Lentic—littoral (vas- (Form part of the neus-  Shredders—herbivores? Florida to eastern 25
cular hydrophytes— ton living in surface film Texas
floating zone) in open-ended tubes of
floating vegetation)
Prionocera(16) Lentic—littoral Burrowers (in detritus) Widespread )
L dipula(30+) . Lotic—erosional and . Burrowers (in detritus) _  Shredders—detritivores . . Widespread .. . .. 185, 576, 669,671,722,
: depositional (detritus),” and herbivores, collec- 1044, 1470, 1530, 1663,
lentic—littoral (detri- tors—gatherers, possibly 2113, 2272, 2273, 2712,
tus) some scrapers, predators 2990, 3199, 3203, 3206,
{enguifers) with animals 1482, 1584, 3563, 3919,
taken in the process of 4234, 1371, 806, 4057,
shredding? 4110, 2077, 3675, 3870,
t.%,3286, 3422, 4338,
- 4511, *, 2671, 2673 -
Cylindrotominae(S) Generally lentic and - Generally burrowers Generally shredders North 18, 24, 1228, 1957, 1984,
lotic—margins (in —sprawlers —herbivores 3076, 4511
moss)
Phalacrocera(4) Lentic—vascular hy- Burrowers—sprawlers Shredders—herbivores Northern United 2688
drophytes (moss in (chewers) States and south-
marsh areas) em Canada
Triogma(1) Lotic and lentic— Burrowers—sprawlers Northern United
margins (in moss) (semiaguatic) States
Limoniinae(515+) Generally lotic— Generally—burrowers Shredders, collectors, Widespread 18, 24, 1957
depositional, erosional, and predators (engul-
and margins, lentic— fers)
littoral and margins
Antocha(T) Lotic—erosional (in Clingers (in silk tube) Collectors—gatherers Widespread 669, 671, 2316,
fast water on rocks 1326, 4234, §
and logs)
Arctoconopa(9) Lotic—erosional and Burrowers Widespread
depositional, margins
(clear streams)
Cryprolabis(12) Lotic—depositional Burrowers Widespread 2316
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Table 23A. Continued

TIPULIDAE

569

Dactylolabis(18)

Dicranota(55)

Elliptera(5)

Erioptera(35+)
(includes
Trimicra
as a subgenus)
Gonomyia(15+)

Gonomyodes(4)
Helius(2)

Hesperoconopa(S)

Hexatoma(34)
(includes
Eriocera
as a subgenus)

Limnophila(40+)

Limonia(95+)
(includes
Geranomyia
as a subgenus)

Lipsothrix(4)
Molophilus(15+)

Orimarga(5)

Ormosia(40+)

Paradelphomyia(8)

Lotic—erostonal and
depositional (in moss .
and algal mats, espe-
cially rocky seeps)
Lotic—erosional and
depositional (detritus),
lentic—littoral (detri-
tus); lotic and lentic
margins (in damp soil)
Lotic—burrowers
erosional (in

moss and algal mats
on wet rock faces)

Lotic—erosional and
depositional (sand, de-
tritus, and margins),
lentic margins

Lotic and lentic—
margins
Lotic—depositional
Lentic and lotic—mar-
gins (in detritus in wet
woodlands or marshes)
Lotic—depositional
(sand in-cold, clear
streams)
Lotic—erosional and
depositional (detritus
and moss) lentic—
littoral (detritus)

Lotic and lentic
margins, lotic—depo-
sitional (in fine sedi-
ments and detritus)
Lotic and lentic—
margins (on exposed
objects—rocks and
logs; in fine organic
sediments and detri-
tus)
Lotic—depositional
(soft, saturated wood)
Lotic and lentic
margins

Lotic and lentic
margins (wet, soft, de-
caying wood)

Lotic and lentic
margins (in detritus
and fine organic sedi-
ments)

Lentic and lotic—mar-
gins (in organic sedi-
ments—wet
woodlands)

Burrowers—clingers

Sprawlers—
burrowers

Burrowers—
clingers

Burrowers (semi-
aquatic)

Burrowers (semi-
aquatic)

Burrowers
Sprawlers—burrowers

Burrowers

Burrowers—
sprawlers,
clingers

Burrowers

Burrowers—

sprawlers
(semiaquatic)

Burrowers

_ Burrowers (semi-

aquatic)
Burrowers

Burrowers (semi-

aquatic)

Burrowers

g Unpublished data, K. W. Cummins, Kellogg Biological Station,
is on trophic relationships.

Predators (engulfers)

Collectors—gatherers

Predators (engulfers,
Oligochaeta, Diptera)

Predators (engulfers,
Oligochacta, Diptera)

Shredders—herbivores
(chewers—macroalgae)

Shredders (decaying
wood)

Shredders?

Collectors—gatherers?

59

Widespread

Widespread

Widespread

Widespread

. Widespread

West
Widespread

West

Widespread

Widespread

Widespread

Widespread

Widespread

Southern United
States

Widespread

Widespread

669, 2686,
2687, 2193,
4234, 1

3422

3419, 4234

3422

669, 3422, 4511
3563, 4234

3422, 3563,
3078

3409, 3420,
3422, 3909

96, 979,
3426, 981

1521, 3422,
3563

4234
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Table 23A. Continued

Pedicia(57) Lotic and lentic— Burrowers (semi- Predators (enguifers) Widespread 243Q, 4234
margins (detritus in aquatic) '
springs, seeps, and
swampy woods)

Pilaria(12) Lentic—littoral (wet Burrowers Predators (engulfers)? Widespread

detritus and fine sedi-
ments at margin)

Polymera(2) Lotic—depositional Burrowers Southeastern
(wet detritus at mar- : United States
gin)

Pseudolimnophila Lentic and lotic—mar- Burrowers Widespread

5) gins (in organic sedi-
meots—wet woodlands
and marshes)

Rhabdomastix(26) Lotic—depositional Burrowers Widespread 4234

(sand in clear streams
. and at margin)

Thaumastoptera(l) ~ Lotic—depositional Burrowers California
(fine sediments of
small streams, springs,
and seeps)

Ulomorpha(8) Lentic and lotic—mar- Burrowers Predators (engulfers)? Widespread

gins (in organic sedi-

ments of wet

woodlands)

t] Emphasis on trophic relationships. (o 0
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TABLE 17. Habitat classification for aquatic crane flies of Pennsylvania

In the following table, we have attempted a preliminary classification of the aquatic
species of Pennsylvania into their specific larval habitats. Classification of the larval habitats
was based on the authors’ field work along with published information in Alexander (1920),
Rogers (1930, 1933, 1942), Gelhaus (1986), Young (1978) and others. Species we have classed
as aquatic based on generic placement, but with no actual information available on specific
larval habitat, are omitted from this table although they may be found on the aquatic species list.
Species marked with a ? in the table are based on supposition of larval habitat. There is overlap
between species we have classed as aquatic and semi-aquatic; additional fieldwork and rearing
will help to refine these classifications.

The habitat categories are defined very broadly in this preliminary classification.
Lotic refers to larval habitats in the main sections of current of streams or rivers, either on or
in the bottom substrate. Hygropetric refers to vertical substrates where water flows or seeps,
either on falls in streams, seepages on slopes over rocks or other situations. Stream edge refers
to habitats immediately along streams or rivers which are distinctly wet. Marshes are classed
as open (including lake or pond margins) or shaded (usually seepage areas in forest).

Temporary aquatic habitat refers to streams, ponds, or marshes that predictably flow or fill in
fall and winter, drying in summer.

-

AQUATIC HABITAT CLASSES

AQUATIC SPECIES " II “ “ l :
Lotic Hygro- Stream Open Shaded Temp.
petric edge marsh marsh aquatic

Antocha (Antocha) obtusa

Antocha (Antocha) opalizans

Antocha (Antocha) saxicola

Cryptolabis (Cryptolabis) paradoxa

Dicranota (Eudicranota) pallida

Dicranota (Paradicranota) eucera

Dicranota (Rhaphidolabina) flaveola

Dicranota (Rhaphidolabis) cayuga

Dicranota (Rhaphidolabis) persimilis

e o [ 5 Poa o [oe pe [5¢ [ e

Dicranota (Rhaphidolabis) tenuipes

Erioptera (Erioptera) chlorophylla X

Erioptera (Erioptera) straminea X X

¢l
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TABLE 17 - HABITAT CLASSIFICATION FOR AQUATIC CRANE FLIES OF PENNSYLVANIA

AQUATIC SPECIES

Helius (Helius) flavipes

AQUATIC HABITAT CLASSES

e 4.

Lotic

Hygro-
petric

Stream
edge

Open Shaded
marsh marsh
P ———

X

X

Temp.
aquatic

s

Hexatoma (Eriocera) austera

Hexatoma (Eriocera) brachycera

Hexatoma (Eriocera) brevioricornis

Hexatoma (Eriocera) cinerea

Hexatoma (Eriocera) fuliginosa

Hexatoma (Eriocera) longicornis

Hexatoma (Eriocera) spinosa

Leptotarsus (Longurio) testaceus

R o B S B

Limnophila (Dicranophragma) angustula

Limnophila (Dicranophragma) fuscovaria

Limnophila (Eloeophila) solstitialis ~

Limnophila (Eutonia) alleni

Limnophila (Lasiomastix) macrocera

Limnophila (Lasiomastix) subtenuicornis

Limnophila (Phylidorea) adusta

Limnophila (Phylidorea) adustoides

Limnophila (Phylidorea) auripennis

Limnophila (Phylidorea) caudifera

Limnophila (Phylidorea) consimilis

Limnophila (Phylidorea) fratria

Limnophila (Phylidorea) lutea

Limnophila (Phylidorea) luteola

Limnophila (Phylidorea) novaeangliae

Limnophila (Phylidorea) platyphallus

Limnophila (Phylidorea) similis

Limnophila (Phylidorea) subcostata

MR R REE R R R R R R R e

/XN
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TABLE 17 - HABITAT CLASSIFICATION FOR AQUATIC CRANE FLIES OF PENNSYLVANIA

137

Limnophila (Prionolabis) rufibasis

AQUATIC HABITAT CLASSES

AQUATIC SPECIES "ll Lotic
- 1 ]

Hygro- Stream Open Shaded Temp.
petric edge marsh marsh aquatic
e —__———

X

Limonia (Dicranomyia) fusca

Limonia (Dicranomyia) humidicola

Limonia (Dicranomyia) longipennis

Limonia (Dicranomyia) stulta

Limonia (Geranomyia) canadensis

Limonia (Geranomyia) communis

Limonia (Geranomyia) diversa

Limonia (Geranomyia) rostrata

“ Limonia (Geranomyia) distincta

Limonia defuncta

" Limonia simulans _

P B B S B IS B

I[ Pedicia (Pedicia) albivitta

ST I EN T T P

Pedicia (Pentacyphona) autumnalis

Pedicia (Tricyphona) calcar

X?

Pedicia (Tricyphona) inconstans

Pedicia (Tricyphona) paludicola

| Pilaria imbecilla

|| Pilaria quadrata

II Pilaria recondita

Pilaria tenuipes

Prolimnophila areolata

Pseudolimnophila (Pseudolimnophila)
contempta

Pseudolimnophila (Pseudolimnophila)
inornata

Pseudolimnophila (Pseudolimnophila)

luteipennis

6%
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Pseudolimnophila (Pseudolimnophila)
noveboracensis

AQUATIC HABITAT CLASSES

AQUATIC SPECIES “ " " ’[ " " ‘
Lotic Hygro- Stream Open Shaded Temp.
petric edge marsh marsh aquatic
.——-—.—[_r.__ — |

Tipula (Angarotipula) illustris

Tipula (Arctotipula) williamsiana

Tipula (Nippotipula) abdominalis

Tipula (Nippotipula) metacomet

Tipula (Nobilotipula) collaris

Tipula (Nobilotipula) nobilis

Tipula (Platytipula) hugginsi

Tipula (Platytipula) spenceriana

Tipula (Platytipula) ultima

Tipula (Yamatotipula) cayuga

X?

Tipula (Yamatotipula) concava

Tipula (Yamatotipula) aprilina

X?

Tipula (Yamatotipula) caloptera

Tipula (Yamatotipula) calopteroides

X?

Tipula (Yamatotipula) dejecta

Tipula (Yamatotipula) eluta

X? X7

Tipula (Yamatotipula) fraterna

Tipula (Yamatotipula) furca

Tipula (Yamatotipula) iroquois

Tipula (Yamatotipula) jacobus

Tipula (Yamatotipula) noveboracensis

X?

Tipula (Yamatotipula) strepens

Tipula (Yamatotipula) tephrocephala

X?

Tipula (Yamatotipula) tricolor

Ulomorpha pilosella

Ulomorpha rogersella

)
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+ Type-species.

V! Preserved material available, Zoological Mu-
seum, Amsterdam.

L Larva

P Pupa.

* Identification of pre-imaginal stages not cer-
tain.

Achyrolimonia
decemmaculata Loew: Brindle 1967 (LP), Savchenko
1985 (LP).

Afrolimonia: see under Libnotes.

Amalopis: see under Pedicia.

Antocha (Antocha)
bifida Alexander: Hinton 1966, 1968 (P).
monticola Alexander: Needham & Christensen 1927
(LP)

+ saxicola Osten Sacken: Alexander 1920 (LP), Jo-
hannsen 1934 (LP), Peterson 1960 (L), V! (L).
vitripennis Meigen: Hincon 1957 (P), Brindle 1967
(LP), Hinton 1968 (P), Rozkosny & Pokorny 1980 (L),

Savchenko 1985 (LP), V! (LP).
spec.: Malloch 1917 (L) (as Genus incertus 2), Vimmer
1928 (LP, as calceata), Alexander 1931 (LP), Byers
1978 (L), Alexander & Byers 1981 (L), Savchenko 1986
(L.

Antocha (Orimargula)

+ alpigena Mik: Bangerter 1929 (1.P), Rozkosny & Po-
korny 1980 (L), Savchenko 1985 (LP).
australiensis Alexander: Hinton 1965, 1968 (P).

Aphrophila
neozelandica Edwards: Winterbourn & Gregson 1989
(L).

Arctoconopa
carbonipes Alexander: Hynes 1969a (I.P), Byers 1978
(L), Savchenko 1982 (LP).

Atarba

+ picticornis Osten Sacken: Rogers 1927a (LP).
viridicolor Alexander: Rogers 1927a (P).
spec.: Byers 1981 (L).

Arypophthalmus
snustus Meigen: Beling 1878 (LP, as obscuricornis), V!
(P).

+ umbratus de Meijere: de Meijere 1917 (L).

Ausirolimnobia: see under Sigmatomera.

Austrolimnophila
medialis Alexander: Wood 1952 (LP).
ochracea Meigen: Beling 1873a (LP, as pallida),
Lindner 1959 (L), Brindle & Bryce 1960 (L), Brindle
1967 (LP), Savchenko 1986 (LP), V! (P).

Baeoura
claripennis Alexander: Wood 1952 (LP).
witzenbergi Wood: Wood 1952 (P).

Brachylimnophila: see under Neolimnomyia.

Cheilotrichia (Empeda)
cinerascens Meigen: *Levy 1919 (LP), Crisp & Lloyd
1954 (L), Lindner 1959 (L), Brindle 1967 (L), Krivo-
sheina 1969 (L), Savchenko 1982 (P), 1986 (L), Reusch
1988 (LP).

Chionea
alexandriana Garrett: Byers 1983 (P).

+ araneoides Dalman: Egger, Frauenfeld & Brauer 1854
(L), Alexander 1920 (L), Savchenko 1982 (L).
Iutescens Lundstrom: Edwards 1936 (P), Savchenko

1982 (P), Byers 1983 (P).

OQOSTERBROEK & THEOWALD: Phylogeny of Tipuloidea

scita Walker: Byers 1983 (L).
stonsana Alexander: Byers 1983 (L).

Cladura

+ flavoferruginea Osten Sacken: Alexander 1920, 1922
(LP).

Conosia

+ irrorata Wiedemann: Wood 1952 (LP).

Crunobia: see under Pedscia.

Cryprolabis
magnistyla Alexander: Hynes 1963 (LP).
spec.: Byers 1978 (L), Alexander & Byers 1981 (L).

Cylindrotoma

+ distinctissima distinctissima Meigen: Lenz 1920b
(LP), Haake, 1922 (L), Peus 1952 (LP), Brindle 1967
(LP), Brodo 1967 (LP).
distinctissima americana Coquillett: Cameron 1918
(LP, as splendcns), Alexander 1920 (LP, as splendens).

Dactylolabis
cubstalis Osten Sacken:Alexander 1920 (P), Johannsen
1934 (P).
denticulata Bergroth: Mik 1894 (LP), Alexander 1920
(LP), Vimmer 1925 (LP), Bangerter 1931 (LP), Jo-
hannsen 1934 (L), Wesenberg-Lurid 1943 (L).
hudsonica Alexander: Sinclair 1988 (LP).
mantana Osten Sacken: Sinclair 1988 (LP), V! (LP).
sexmaculata Macquart: Bangerter 1931 (LP), Brindle
& Bryce 1960 (L), Brindle 1967 (LP), Savchenko 1986
(LP).
transversa Meigen: Bangerter 1931 (LP, as gracilipes),
Brindle & Bryce 1960 (L), Brindle 1967 (L), Savchenko
1986 (LP). _
wodzickii Nowicki: Nowicki 1867 (LP), Alexander
1920 (LP), Lindner 1959 (L).
spec.: Alexander & Byers 1981 (key).

Dicranomyia (Dicranomyia)
autumnalis Staeger: Cramer 1968 (LP), Savchenko
1985 (LP), 1986 (LP).
capicola Alexander: Wood 1952 (LP).
casei Alexander: Williams 1943 (LP).
chorea Meigen: Reusch 1988 (L), V! (P).
didyma Meigen: Eagel 1916 (LP, as srinotata), Vimmer
1925 (LP, as trinotata), Ussing 1929 (LP), Bryce 1957a
(L), Brindle 1967 (LP), Savchenko 1985 (LP), V! (P).
flaridana Osten Sacken: Rogers 1932 (LP).
frontalés Staeger: Reusch 1988 (LP).
grimshawi Alexander: Williams 1943 (LP).
halobia Tokunaga: Tokunaga 1936 (P).
humidicola Osten Sacken: Alexander 1920 (LP, as ba-
dia), Johannsen 1934 (P, as badia), Byers 1978 (L).
jacobus Alexander: Williams 1943 (LP).
kauaiensis Grimshaw: Swezey 1915 (LP, as foliocunic-
ulator).
mariana Seligo: Seligo 1931 (LP).
marmorata Osten Sacken: Saunders 1928 (LP, as sig-
nipennis).
mitis Meigen: Vaillant 1956 (L), Brindle 1967 (L),
Savchenko 1985 (L).

+ modesta Meigen: Vimmer 1925 (LP), Lindner 1959
(L), Brindle 1967 (LP), Savchenko 1985, 1986 (L).
monostromia Tokunaga: Tokunaga 1930 (LP), Kaw-
ada 1960 (LP), Hinton 1968 (P).
nigrescens Hurcon: Wincerbourn & Gregson 1989 (L).
peringueys Alexander: Wood 1952 (LP).
punciulata De Meijere: Alexander 1931 (LP).
sera Walker: Szadziewski 1979 (LP).
stulta Osten Sacken: Alexander 1920 (LP), Johannsen
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1934 (L).
tipulipes Karsch: Wood 1952 (LP).
tréifilamentosa Alexander: Tokunaga 1933 (LP), Kaw-
ada 1960 (LP), Hinton 1968 (P).
ventralis Schummel: Brindle 1967 (LP), Savchenko
1985 (LP).
vicina Macquart: Hemmingsen et al. 1959 (L, as cana-
riensis)
Dicranomyia (Idioglochina)
+ marmorats Qsten Sacken: Hinton 1968 (P), Ring
1978 (P). Saved.ng 9AF &,
tokunagana Alexander: Tokunaga 1939 (L, as glors-
o0sa).
Dicranomyia (Idiopyga)
melleicauda complicata De Meijere: V! (P).
Dicranophragma: see under Limnophila.
Dicranoptycha
megaphallus Alexander: Young 1987 (LP)
minima Alexander: Alexander 1919b (L).
pallida Alexander: Alexander 1919b (LP, as winne-
mana).
spec.: Alexander 1920 (LP).
Dicranota (Dicranota)
bimaculata Schummel: Miall 1893 (1.P), Malloch 1917
(LP), Levy 1919 (LP), Vimmer 1925 (LP), Johannsen
1934 (L), Wesenberg-Lund 1943 (L), Crisp & Lloyd
1954 (L), Brindle 1967 (LP), Reusch 1988 (LP), V! (L).
+ guerini Zetterstedr: *Fahy 1972 (L).
spec.: Vimmer 1906 (L), 1925 (P), Malloch 1917 (L),
Vimmer 1924 (L, as Amalopis), Miall 1934 (LP), Cook
1949 (L), Savchenko 1986 (L), Reusch 1988 (L), V! (L).
Dicranota (Paradicranota)
robusta Lundstrom: Brindle 1962, 1967 (LP), Sav-
chenko 1986 (LP).
subtilis Loew: Lindner 1959 (L), Brindle 1962, 1967
(L), Savchenko 1986 (L).
Dicranota (Rhaphidolabina)
claripennis Verrall: Brindle 1962, 1967 (L).
+ flaveola Osten Sucken: Alexunder 1920 (LP).
Dicranota (Rhaphidolabis)
cayuga Alexander: Alexander 1920 (L).
exclusa Walker: Nielsen ec al. 1954 (L), Brindle 1962
(L).
+ tenuipes Osten Sacken: Needham 1908 (L), Alexander
1920 (L).
Diogma
+ glabrata Meigen: Miiggenberg 1901 (LP), Alexander
1920 (LP), Lenz 1920b (LP), Haake 1922 (LP), Peus
1952 (LP), Brindle 1967 (LP), Krivosheina 1969 (L).
spec.: Malloch 1917 (L), Byers 1978 (L).
Dsotrepha: see under Orimarga.
Discobola
+ annwlata Linnaeus: Krivosheina 1969 (L), Savchenko
1985, 1986 (L), Krivosheina et al. 1986 (L).
caesaria Osten Sacken: Mik 1884 (P), Alexander 1920
(P).
Elephantoinyia
aurantisca Alexander: Wood 1952 (LP).
edwardsi Lackschewitz: Bangerter 1934 (LP), Sav-
chenko 1986 (LP). :
montana Alexander: Wood 1952 (LP).
pseudosimilis Alexander: Wood 1952 (P).
+ westwoodi Osten Sacken: Alexander 1920 (LP).
spee.: Malloch 1917 (L) (as Genus incertus 1), Krivo-
sheina 1969 (L), Savchenko 1986 (L).
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Eilliptera

+ omirsa Schiner: Mik 1886 (LP), Malloch 1917 (LP),
Alexander 1920 (LP), Vimmer 1925 (L), Bangerter
1934 (LP), Johannsen 1934 (LP), Brindle 1967 (LP),
Savchenko 1985 (LP), V! (LP).

Ellipteroides (Ellipteroides)
lateralis Macquart: Bangerter 1928 (LP), Brindle 1967
(LP), Savchenko 1982 (LP).

Ellipteroides (Progonomyia)

nigrobimbo Alexander: Wood 1952 (LP).
Ellipteroides (Protogonumyia)

alboscusellasus von Roser: Bangerter 1930 (LP), Brin-
dle 1967 (LP), Savchenko 1982 (LP).

Eloeophila (= Ephelia)
apicata Loew: Brindle & Bryce 1960 (L), Brindle 1967
(LP).

dubiosa Alexander: Wood 1952 (LP).

+ macsluta Meigen (= marmorata Meigen): Wolff 1922
(L), Bangerter 1928 (LP), Brindle & Bryce 1960 (L),
Brindle 1967 (LP), Pokorny 1978 (LP), Savchenko
1986 (LP), Reusch 1988 (P), V! (L).
mundata Loew: Brindle & Bryce 1960 (L), Pokorny
1978 (LP), Savchenko 1986 (LP).
submarmorasa Verrall: Crisp & Lloyd 1954 (L),
Lindner 1959 (L), Brindle & Bryce 1960 (L), Brindle
1967 (LP), Pokorny 1978 (LP), Savchenko 1986 (LP).
trimaculata Zetterstedt: Brindle & Bryce 1960 (L),
Brindle 1967 (LP).
verralli Bergroth: Brindle 1958 (L), Brindle & Bryce
1960 (L), Brindle 1967 (LP), Reusch 1988 (P).

spec.: Walton 1944 (L, as undescribed, erroneously
considered Pedicia rivoss by Hinton 1950), Alexander
& Byers 1981 (L, as Limnopbila spec.), V! (L).

Elporiomyia: see under Limnophsla.

Empeda: see under Cheslotrichia.

Epiphragma

+ fasciapennc Say: Needham 1903, 1908 (LP), Malloch
1917 (LP), Alexander 1920 (LP), Teskey 1976 (L),
Alexander & Byers 1981 (L), -
smitans Alexander: Bruch 1939 (LP).
ocellure Linnacus: Beling 1873b (LP, as picza), *Wolff
1922 (L, as puncsass), Vimmer 1925 (LP, as punctata),
Hennig 1950 (L), Brindle & Bryce 1960 (L), Brindle
1967 (LP), Krivosheina 1969 (L), Mamaev et al. 1977
(L), Savchenko 1986 (LP), V! (P).
solasrix Osten Sacken: Alexander 1920 (LP).
spec.: Crisp & Lloyd 1954 (L).Ersocera: see under Hex-
atoma.

Erioconopa

+ trivialis Meigen: Nielsen et al. 1954 (L), Okely 1979
(LP), Savchenko 1986 (L), V! (L).

Erioptera (Erioptera)
chlorophylla Osten Sucken: Alexander 1920 (LP), Jo-
hannsen 1934 (LP). .
cladophoroides Alexander: Bruch 1939 (LP).

fusculenta Fdwards: Brindle 1967 (LP), Savchenko
1982 (P).

flavasa Westhoff: Beling 1878 (LP, as flavescens),
Vimmer 1925 (LP, as flavescens), Brindle 1967 (LP, as
flavescens), Savchenko 1986 (L, as gemsnata).

+ lutea Meigen: Beling 1886 (LP), Vimner 1925 (LP),
Bangerter 1930 (LP), Crisp & Lloyd 1954 (L), Lindner
1959 (L), Brindle 1967 (LP), Savchenko 1982 (L),
Reusch 1988 (P).
megophthalma Alexander: Alexander 1920 (LP).

sepremsrionis Osten Sacken: Alexander 1920 (P).
squalida Loew: Houlihan 1969 (P).

vespertina Osten Sacken: Alexander 1920 (P).

spec.: *Derre 1916 (L, as flavescens) *Keilin 1944 (L),
Peterson 1960 (L), V! (L).

Erioptera (Mesocyphona)
spec.: Alexander 1920 (P).

Eugnophomyia

+ luctuosa Osten Sacken: Rogers 1928 (LP).

Euphylidorea
lincols Meigen: Beling 1886 (L), Levy 1919 (LP),
Vimmer 1925 (LP), Brindle 1958 (L), Brindle & Bryce
1960 (L), Brindle 1967 (LP), Savchenko 1986 (L).
maeigenis Verrall: Nielsen et al. 1954 (L), Brindle &
Bryce 1960 (L), Brindle 1967 (LP), Savchenko 1986
(L), Vi (L).

Eutonia

+ barbipes Meigen: Wolff 1922 (L).
marchandi Alexander: Hynes 1958 (LP).
spec.: *Hennig 1950 (L, as Limnophila spec.).

Geranomyia
argentifera De Meijere: Alexander 1931 (P).
bezzii Alexander & Leonard: Seurar 1924 (LP).
caloptera Mik: Bangerter 1929 (LP, as maculipennis).
canadensis Westwood: Alexander 1920 (LP), Alex-
ander & Malloch 1920 (LP), Johannsen 1934 (LP).
fletcheri Edwards: Alexander 1931 (LP).
gelatifex Edwards: Hingston 1932 (P), Edwards 1934
(P).
rostrata Say: Rogers 1927d (LP), Johanasen 1934 (L),
Peterson 1960 (L), Byers 1978 (L).
rubrithorax Alexander: Wood 1952 (LP).
sexocellata Alexander: Wood 1952 (LP).

+ wunicolor Haliday: Pierre 1926 (LP), Saunders 1930
(LP), Paisson 1932 (LP), Brindle 1967 (LP), Toye
1967 (L), Hinton 1968 (P).

Gnophomyia
Jacobsons Alexander: Rogers 1927b (LP), 1928 (L).
Iugubris Zetterstedt: Brindle 1967 (LP), Mamacy et i
1977 (L, as #réssss), Savchenko 1982 (LP).
toschiae Alexander: Teskey 1976 (L), Alexander &
Byers 1981 (L).

+ trississima Osten Sacken: Malloch 1917 (LP), Alex-
ander 1920 (LP), Rogers 1928 (LP).
spec.: Savchenko 1986 (L).

Gonempeda

+ flava Schummel: Brindle 1967 (P), Savchenko 1982
(P).

Gonomyia (Gonomyia)
kansensss Alexander: Alexander 1920 (P).
lucsdula De Meijere: Crisp & Lloyd, 1954 (L), Lindner
1959 (L), Brindle 1967 (LP), Savchenko, 1982 (LP).
spec.: Vimmer 1925 (L), Alexander 1931 (L), Alex-
ander & Byers 1981 (L), Savchenko 1986 (L).

Gonomyia (Lipophleps)
hawasiensis Alexander: *Williams 1943 (L).
pleuralis Williston: Rogers 1926 (LP).
sulphurella Osten Sacken: Alexander 1920 (P), Jo-
hannsen 1934 (P).
sulphurelloides Alexander: Wood 1952 (LP).
spec.: Alexander 1931 (L).

Gonomyia (Neolipophleps)
alexanderi Johnson: Alexander 1920 (LP).

Gonomyodes
tacoma Alexander: Hynes 1969b (LP), Byers 1978 (L).
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Helius
\H,WS. NMVZR..._E:.. Alexander 1920 (LP), Johunnsen
(P).
flavus Walker: Brindle 1967 (L).

+ longirossris Meigen: Gercke 1884 (P), Bangerter 1929
(LP), Brindle 1967 (LP), Cramer 1968 (LP), Sav-
chenko 1986 (LP), Reusch 1988 (L).
mainensis Alexander: Alexander 1920 (LP), Jo-
hannsen 1934 (L).
pallirvstris Edwards: Brindle 1967 (L).
spec.: Vi (L).

Hesperoconopa
dolichophallus Alexander: Hynes 1968 (LP).

Hexatoma (Eriocera)

albitarsis Osten Sacken: Alexander 1915b, 1920 (LP),
Johannsen 1934 (LP).

cinerea Alexander: Alexander 1920 (LP), Johanasen
1934 (LP).

fultonensis Alexander: Alexander 1914a, 1920 (LP),
Johannsen1934 (L), Peterson 1960 (L).

longscornis Walker: Alexander 1914a, 1920 (LP).
spinosa Osten Sacken: Alexander 1914a, 1920 (LP),
Johannsen 1934 (L), Peterson 1960 (L), Byers 1978
(L).

spec.: Malloch 1917 (L), Alexander 1931 (L), Cook
1949 (L), V! (L).

Hexaroma (Hexatoma)
bicolor Curtis: Brindle & Bryce 1960 (L), Brindle 1967
(LP), Savchenko 1986 (LP), V! (L).

fuscipennis Curtis: Brindle & Bryce 1960 (L), Brindle
1967 (LP), V! (L). .
megacers Osten Sacken: Alexander 1915b (LP), 1920
(LP), Johannsen 1934 (LP), Byers 1978 (L).

+ nigra Latreille: ¥Lindner 1959 (L).
spec.: *Wolff 1922 (L, as Limnophila spec.; L, as cf
tenuipes), Rozkosny & Pokorny 1980 (L),

Hoplolabis (Hoplolabis)

+ armata Osten Sacken: Alexander 1920 (P).

Hopilolabis (Parilisia)
vicina Tonnoir: Brindle 1967 (LP), Savchenko 1982
(LP), Reusch 1988 (P).

Idioglochina: see under Dicranomyjsa.

Idiognophomyia

enneki Alexander: Byers 1974 (LP).
Idioptera
+ pulchella Meigen: Brindle & Bryce 1960 (L), Brindle
1967 (L), Savchenko 1986 (L).
Idiopyga: see under Dicranomyia.
Ilisia
+ maculata Meigen: Crisp & Lloyd 1954 (L), Brindle
1967 (LP), Savchenko 1982 (L).
Lasivmastix: see under Limnophsia.
Libnotes (Afrolimonia) ’
ladogensis Lackschewitz: Savchenko 1985, 1986 (L).
stantons Edwards: *Alexander 1931 (LP)
subapicalis Alexander: Wood 1952 (LP).
spec.: Savchenko 1986 (L).

Libaotes (Libnotes)
perkinsi Grimshaw: Williams 1943 (LP). .
undulata Matsumura: Krivosheina 1969 (L), Mamaev
er al. 1977 (L).

Limnophila (Dicranophragma)

+ fuscovaria Osten Sacken: Alexander 1920 (LP), Jo-
hannsen 1934 (L P).

Limnophila (Elporiomyia)

crepuscsla Wood: Wood 1952 (LP).
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+ nox Alexander: Wood 1952 (LP).

Limnophila (Lasiomastix)

+ macrocera Say: Alexander 1920 (LP), Johannsen 1934
(LP), Byers 1978 (L). :

Limnophila (Limnophila) (= Poecilostols)

+ pictipennis Meigen: Beling 1878 (LP), Brauer 1883
L), V! (LP).

punctata Schraok: Beling 1886 (LP), Gerbig 1913 (L),
Wolff 1922 (L), Brindle 1958 (L), Brindle & Bryce 1960
(L), Brindle 1967 (LP), Rozkosny & Pokorny 1980 (L),
Savchenko 1986 (LP).

spec.: Levy 1919 (LP), *Wolff 1922 (L, as spec. (=
Hexatoma ?), as rufibasis), Hennig 1950 (L) (= Euto-
nia?), Lindner 1959 (L), Byers 1978 (L), Savchenko
1986 (L).

Limnophilomyia

+ lacteitarsis Alexander: Wood 1952 (LP).

Limonia

flavipes Fabricius: Beling 1886 (L), Brindle 1967 (LP),
Reusch 1988 (LP).

bercegovinae Strobl: Reusch 1988 (L).

macrostigma Schummel: Lindner 1959 (L), Brindle
1967 (LP), Savchenko 1985, 1986 (LP), Reusch 1988
(LP).

nigropunctats Schummel: Beling 1878 (L).
nubeculosa Meigen: Bryce 1957a (L), Lindner 1959 (1),
Brindle 1967 (LP), Savchenko 1985, 1986 (LP), Reusch
1988 (LP).

simulans Walker: Needham 1908 (LP), Malloch 1917
(L), Alexander 1920 (LP).

+ tripunctata Fabricius: Beling 1873b (LP), Lindner
1959 (L), Brindle 1967 (LP), Savchenko 1985, 1986
(LP), Reusch 1988 (LP).
trivittasa Schummel: V! (L).
spec.: Teskey 1976 (L), Byers 1978 (L), Alexander &
Byers 1981 (L).

Liogma

+ nodicornis Osten Sacken: Alexander 1914b, 1920
(LP), Peus 1952 (LP), Brodo 1967 (LP), Alexander &
Byers 1981 (L).

Lipophleps: see under Gonomyia

Lipsothrix
crrans Walker: Beling 1886 (LP, as scterica), Brindle
1967 (LP), Krivosheina 1969 (L), Savchenko 1982,
1986 (LP).

fenderi Alexander: Hynes 1965 (LP).

bynesiana Alexander: Hynes 1965 (LP).

nigrilines Doane: Hynes 1965 (LP).

remota Walker: Hinton 1955 (P), Brindle 1967 (LP),
Hinron 1967, 1968 (P).

shasta Alexander: Hynes 1965 (LP).

sylvia Alexander: Rogers & Byers 1956 (LP), Hynes
1965 (LP).

Mesocyphona: sce under Erioptera.

Mermalimnobia
annulus cinctipes Say: Alexander 1920 (LP).
bifasciara Schrank: Stannius 1829 (LP, as xanzhoptera),
Pastejrik 1908 (L, as xanthophora), Vimmer 1912,
1925 (L, as hophora), de Meij 1917 (LP),
Brauns 1954b (P), Brindle 1967 (LP), Cramer 1968
(L), Savchenko 1985 (LP), 1986 (LP), V! (LP).
fallax Johnson: Alexander 1920 (LP), johannsen 1934
(LP).
immatura Osten Sacken: Malloch 1917 (P).
guadrimaculata Linnaeus: Beling 1873b (LP, as annx-
Ius), Brauns 1954b (P), Lindaer 1959 (L), Brindle 1967
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(LP), Krivosheina 1969 (L), Savchenko 1985, 1986 (L),
Vi ().

quadrinotuta Meigen: Lindner 1958 (LP), Brindle 1967
(LP), Savchenko 1985 (LP).

triocellata Osten Sacken: Johnson 1906 (LP), Malloch
1917 (LP).

Molophilus .
griseus Meigen: Crisp & Lloyd 1954 (L), Gachet 1967
(LP, as ripicolus), Savchenko 1982 (L).
birtipennis Osten Sacken: Alexander 1920 (LP), Byers
1978 (L).
obscurus Meigea: Brindle 1967 (LP), Savchenko 1982
(®).
occulins De Meijere: Okely 1979 (L), Savchenko 1986
(L).
ochraceus Meigen: Beling 1886 (LP), Vimmer 1925
(LP), Brauns 1954b (P), Reusch 1988 (LP).
spec.: Crisp & Lloyd 1954 (L), Lindner 1959 (L), Byers
1978 (L), Alexander & Byers 1981 (L), Savchenko 1986
(L), Winterbourn & Gregson 1989 (L).

Mongoma: see under Irentepoblia.

Neolimnomyia (Brachylimnophila)
nemoralis Meigen: Beling 1886 (LP), Vimmer 1925
(LP), Crisp & Lloyd 1954 (L), Brindle 1958 (L),
Lindner 1959 (L), Brindle & Bryce 1960 (L), Brin-
dle1967 (LP), Savchenko 1986 (LP).

Neolimnomyia (Neolimnomyia)
batavs Edwards: Brindle & Bryce 1960 (L), Brindle
1967 (LP), Savchenko 1986 (LP), Reusch 1988 (P).
filasa Walker: Brindle & Bryce 1960 (L), Brindle 1967
(LP), Suvchenko 1986 (LP).

Neolimnophila
carteri Tonnoir: Beling 1886 (LP, as Ayalipennis).

Neolimonia
dumetorum Meigen: Beling 1886 (L).

Neolipophleps: see under Gonomyia.

Orimarga (Diotrepha)

+ mirabilis Osten Sacken: Rogers 1927¢ (LP).

Orimarga (Orimarga)
uttenuuta Walker: Vaillant 1951 (LP, as hygropesrica),
Savchenko 1985 (LP).

Orimargula: see under Antochs.Ormosia
hederae Curtis: V! (P).
lineata Meigen: Lindner 1959 (L), Brindle 1967 (L),
Savchenko 1982, 1986 (L).
mesgensi Osten Sacken: Alexander 1920 (LP), Byers
1978 (L).
nigripila Osten Sacken: Alexander 1920 (P).
romanovichiana Alexander: Alexander 1920 (LP. us
nubila).
spec.: Johannsen 1934 (L), Byers 1978 (L), Alexander
& Byers 1981 (L), Savchenko 1982 (LP), Reusch 1988
(P).

Oxyrbiza: see under Paradelphomysa. .

Paradelphomyia (Oxyrhiza) (= Oxydiscus).
amerscana Alexander: *Alexander 1920 (L).
cayuga Alexander: *Alexander 1920 (L).
miénuta Alexander: *Alexander 1920 (LP), Johannsen
1934 (L), Savchenko 1986 (P).
senslis Haliday: Crisp & Lloyd 1954 (L), Lindner 1959
(L), Brindle 1967 (L), Krivosheina 1969 (L), Suv-
chenko 1986 (L), Reusch 1988 (P).
spec.: Brindle & Bryce 1960 (L).

Paradscranota: see under Dicranota.

Paralimnophila
skusei Hurton: Winterbourn & Gregson 1989 (L).

Paramongoma: see under Trensepohlia.
Paraphylsidorera: see under Phylidorea.
Parilisia: see under lisia.

Pedicia (Amalopis)

+ occulta Meigen: Lindner 1959 (L), Brindle 1967 (L),

Savchenko 1986 (L).
Pedicia (Crunobia)
lirtoralis Meigen: Brindle 1967 (L).

+ straminea Meigen: Beling 1878 (LP, as schiners),
Vimmer 1925 (LP, as schiners), Lindner 1959 (L),

Brindle 1967 (L), Savchenko 1986 (L).
spec.: Brindle 1962 (L).
Pedicia (Pedicia)

albsvista Walker: Needham 1903 (L, as unidentified),
1908 (L), Alexander 1920 (L), Johannsen 1934 (L),

Byers 1978 (L).

+ rnwusa Linnaeus: Beling 1878 (LP), Levy 1919 (LP),
Vimmer 1925 (LP), Oldham 1926 (L), Wardle 1926
(L), Wardle & Taylor 1926 (L), Wesenberg-Lund 1943
(L), Heonig 1950 (L), Brauns 1954b (P), Crisp &
Lloyd 1954 (L), Brindle 1962 (L), 1967 (LP), Sav-

chenko 1986 (LP), V! (LP).
spec.: Alexander & Byers 1981 (L).
Phalacrocera
+ replicata Linnaeus: Bengesson 1897 (L), Miall & Shel-

ford 1897 (LP), Malloch 1917 (LP), Alexander 1920
(LP), Lenz 1920b (LP), Haake 1922 (LP), Johannsen
1934 (LP), Wesenberg-Lund 1943 (L), Peus 1952
(LP), Brindle 1967 (LP), Brodo 1967 (LP), Krivo-

sheina 1969 (L), Byers 1978 (L), V! (L).
tspulina Osten Sacken: Brodo 1967 (P).
vancowverensis Alexander: Spencer 1930 (LP).

Phylidorea. (Macrolabina)

+ migronotata Siebke: Wiedenska 1987 (LP).

Phylidorea (Paraphylidorea)

+ fulvomervesa Schummel: Crisp & Lloyd 1954 (L),
Brindle & Bryce 1960 (L), Brindle 1967 (LP), Sav-
chenko 1986 (L), Wiedenska 1987 (LP), Reusch 1988
(P).

Phylidorea (Phylidorea)
abdominalis Staeger: Brindle 1967 (LP).
adusts Osten Sacken: *Alexander 1920 (LP), Jo-
hannsen 1934 (P).

+ ferrugines Meigen: Beling 1878 (P, us lineols), de
Meijere 1917 (LP), *Levy 1919 (LP), Wolff 1922 (L),
Hennig 1950 (P), Lindner 1959 (L), Brindle & Bryce
1960 (L), Brindle 1967 (LP), Savchenko 1986 (LP), V!
®).
longicornis Schummel: Brindle 1967 (P, as glabricula).

ripicols Gérard: Gérard 1968 (LP).

scusellata Staeger: Brindle & Bryce 1960 (L), Brindle
1967 (LP).

tenuipes Say: Malloch 1917 (L), Alexander 1920 (LP),
Johanasen 1934 (LP).

spec.: Anton 1943a (L, as ? Ulomorpha), Hennig 1950
(L, as ? Ulomorpha), Crisp & Lloyd 1954 (L), Byers
1978 (L).

Polymera
georgiae Alexander: Rogers 1933 (LP).
rogersiana Alexander: Rogers 1933 (LP).

Progonomyia: see under Elliprerosdes.

Protogonomysa: see under Ellipteroides.

Pseudolimnophila .

inornata Osten Sacken: Alexander 1920 (LP), Jo-
hannsen 1934 (P), Byers 1978 (L), Alexander & Byers
1981 (L).
Iucorum Meigen: Crisp & Lloyd 1954 (L), Hinton 1954
(P), Brindle 1958 (L), Brindle & Bryce 1960 (L), Brin-
dle 1967 (LP), Rozkosny & Pokorny 1980 (L), Sav-
chenko 1986 (LP), Reusch 1988 (P).

+ lutespennis Osten Sacken: Hart 1895 (LP), Malloch
1917 (LP), Alexander 1920 (LP), Johannsen 1934 (L),
Vi (L).

Pl pa: see under Symplecia.

Rhabdomastix (Sacandaga)
afra Wood: Wood 1952 (LP).
californiensis Alexander: Hynes 1969¢ (LP).
Jascigera Alexander: Hynes 1969¢ (LP).
flavsveniris Alexander: Hynes 1969¢ (LP). .
hynesi Alexander: Hynes 1969¢ (LP).
leonardi Alexander: Hynes 1969c (LP).
schistacea Schummel: Beling 1886 (LP), Vimmer 1925
(LP).
setigera Alexander: Hynes 1969¢ (LP), Byers 1978 (L).
subfascigera Alexander: Hynes 1969c (LP).
trichophora Alexander: Hynes 1969¢ (LP).
spuc.: Savchenko 1982 (LP).

Rhamphophila

+ obscurspennis Hudson: Hudson 1920 (LP, sinistra).

Rbaphidolabina: see under Dicranosa.

Rhaphidolabis: see under Dicranota.

Rhipidia
bryansi Johnson: Alexander 1920 (LP), Johannsen
1934 (LP).

+ macnlata Meigen (= duplicata authors): Beling 1873b
(P), 1878 (L), Brauns 1954b (P), Brindle 1967 (L),
Savchenko 1985 (L), Reusch 1988 (LP).
uniseriata Schiner: Beling 1878 (L).

nervosa Schummel: Wiedenska 1987 (LP).(as S_Wna.:.mv Rhypbolophus

squalens Zetterstedt: Brindle & Bryce 1960 (L), Brin-
dle 1967 (LP), Savchenko 1986 (LP), Wiedenska 1987
(LP).

Pilaria
discicollis Meigen: Gerbig 1913 (L), Levy 1919 (LP),
Vimmer 1924, 1925 (P), Brindle 1958 (L), Lindner
1959 (L), Brindle & Bryce 1960 (L), Brindle 1967 (LP),
Rozkosny & Pokorny 1980 (L), Savchenko 1986 (LP),
Reusch 1988 (LP), V! (L).
fuscipennis Meigen: Brauer 1883 (L), Beling 1886
(LP), Vimmer 1906 (L), Gerbig 1913 (L), Levy 1919
(LP), Wolff 1922 (L), Vimmer 1925 (LP), Rozkosny &
Pokorny 1980 (L), VKL).
quadrasa Osten Sacken: Alexander 1920 (P).
recondsta Osten Sacken: Alexander 1920 (LP), Jo-
hannsen 1934 (L), Alexander & Byers 1981 (L).
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haemorrhoidalis Zetterstedr: Beling 1878 (P), 1886
(IP), Crisp & Lloyd 1954 (L), Lindner 1959 (L), Brin-
dle 1967 (LP), Krivosheina 1969 (L), Savchenko 1982,
1986 (LP), V! (P).

varius Meigen: de Meijere 1917 (LP), Wolff 1922 (L),
Brindle 1967 (L P).

spec.: V! (LP).

Sacandaga: see under Rhabdomastix.

Scleroprocta
innocens Osten Sacken: Alexander, 1920 (P), Jo-
hannsen 1934 (P), Brindle 1967 (P).

+ sororculs Zetterstedr: Brindle 1967 (LP, as dansca).
spec.: Alexander 1920: Figs 405-406 (as unidentified),
mmm.mm:n.. 1930 (LP, as fascipennis), Savchenko 1982
(LP).
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Sigmatomera (Austrolimnobia)
rufa Hudson: Hudson 1920 (LP).

Sigmatomera (Sigmatomera)
shannoniana Alexander: Alexander 1930 (L).

Styringomyia
ingrams Edwards: Edwards 1924 (P).
neocaledoniae Alexander: Hynes 1990 (LP).

Symplecta (Psiloconopa)
graphica Osten Sacken: Harr 1895 (L).
s¢ictica Meigen: Brindle 1967 (LP), Houlihan 1969 (P),
Reusch 1988 (LP).

Symplecta (Symplecta)
cana Walker: Hare 1895 (LP, as punctipennis), *Mal-
loch 1917 (LP, as punczipennis), Vimmer 1925 (LP, us
punctipennis).

+ bybridu Meigen: Beling 1878 (LP, as punciipennss),
Alexander 1920 (LP), Johannsen 1934 (LP), Sav-
chenko, 1982 (LP), Reusch 1988 (LP), V! (L).
macroptera Philippi: Bruch 1939 (LP).

Symplecta (Trimicra)

+ pilipes Fabricius: Beling 1878 (LP), Gerbig 1913 (L),
Alexander 1920 (L), Pierre 1924 (P, as marina),
Vimmer 1925 (LP), Johannsen 1934 (L), Bruch 1939
(LP), Séguy 1942 (LP, as panliana), Wood 1952 (LP, as
inconspicua), Vaillant 1953 (LP, as hirsutipes), Brindle
1967 (L), Byers 1978 (L.), Savchenko 1982 (L).

Teucholabis

+ complexa Osten Sacken: Alexander 1920 (LP).

Thaumastoptera

+ calceata Mik: Lenz 1920a (LP), Liang 1925 (LP),
Brauns 1954b (P), Vaillant 1956 (L), Brindle 1967
(LP), Savchenko 1985 (LP).

spec.: Vimmer 1929 (L).

Tonnoiraptera

+ neozelundica Tonnoir: Tonnoir 1926 (P).

Trenwepohlia (Mongoma)
pennipes Osten Sacken: de Meijere 1911 (LP), Alex-
ander 1920 (LP).

Trentepohlia (Paramongoma)
bromeliadscola Alexander: Picado 1913 (LP), Alex-
ander 1920 (LP).

Tricyphona

+ immaculata Meigen: Beling 1878 (L), de Meijere 1917
(''P), Lindner 1959 (L), Brindle 1962 (L), 1967 (LP),
Qkely 1979 (L), Savchenko 1986 (LP).
inconstans Osten Sacken: Alexander 1920 (LP), Jo-
hannsen 1934 (L), Byers 1978 (L).
schumimneli Edwards: Brindle 1967 (L).
unicolor Schummel: Brindle 1962 (L), 1967 (LP).

Trimicra: sec under Symplecta.

Triogma
exseulpta Osten Sacken: Brodo 1967 (LP).

+ trisuicata Schummel: Alexander 1920 (LP), Lenz
1920b (LP), Haake 1922 (LP), Johunnsen 1934 (L),
Wesenberg-Lund 1943 (L), Peus 1952 (LP), Brindle
1967 (LP), V! (L).

Ula
bolitophila Loew: Krivosheina 1969 (L), Krivosheina
et al. 1986 (L), Savchenko 1986 (L).
elegans Osten Sacken: Alexander 1915a (LP), Malloch
1917 (LP), Alexander 1920 (LP).

+ mollissima Haliday: Engel 1916 (L, as macropeera),
Vimmer 1925 (LP, as macroptera), Lindner 1959 (L,
as crassicauda), Savchenko 1986 (L).
sylvasica Meigen: Bangerter 1934 (LP), Bryce 1957b
(L), Lindner 1959 (L), Brindle & Bryce 1960 (L), Brin-
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dle 1967 (LP), Savchenko 1986 (LP), V! (LP).
~ Immature stages of Japanese Ula species are described
by Tokunaga et al. 1954 (not consulted).

Ulomorpha
+ pilosella Osten Sacken: Alexander 1920 (LP), Jo-
hannsen 1934 (L). .

spec.: Anthon 1943a (L), Hennig 1950 (L).
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INDIVIDUAL

GENERA



- JS Classificati
Antocha (Antocha)
Atarba (Atarba)
Austrolimnophila  (Austrolimnophila)
Brachypremna

Cheilotrichia (Empeda)
Cheilotrichia (Gonempeda)
Chionea (Chionea)
Cladura

Cryptolabis (Cryptolabis)
Ctenophora (Ctenophora)
Ctenophora (Tanyptera)
Dactylolabis (Dactylolabis)
Dicranoptycha

Dicranota (Dicranota)
Dicranota (Eudicranota)
Dicranota (Paradicranota)
Dicranota (Plectromyia)
Dicranota (Rhaphidolabina)
Dicranota (Rhaphidolabis)
Dolichopeza {Dolichopeza)
Dolichopeza (Oropeza)
Elephantomyia (Elephantomyia)
Elliptera

Epiphragma (Epiphragma)
Erioptera (Erioptera)
Erioptera (Hoplolabis)
Erioptera (llisia)

Erioptera {Mesocyphona)
Erioptera (Psiloconopa)
Erioptera (Symplecta)
Erioptera (Teucherioptera)
Erioptera (Trimicra)
Eugnophomyia

Gnophomyia

Gonomyia (Gonomyia)
Gonomyia (ldiocera)
Gonomyia (Lipophleps)
Gonomyia (Neolipophleps)
Gonomyia {Paralipophleps)
Gonomyia (Progonomyia)
Helius (Helius)
Hexatoma (Eriocera)
Hexatoma (Hexatoma)
Leptotarsus (Longurio)
Limnophila (Afrolimnophila)
Limnophila (Atopolimnophila)
Limnophila (Brachylimnophila)
Limnophila (Dicranophragma)
Limnophila (Eloeophila)
Limnophila (Euphylidorea)
Limnophila (Eutonia)
Limnophila (Idiolimnophila)
Limnophila (Lasiomastix)
Limnophila (Prionolabis)
Limonia (Caenoglochina)
Limonia (Dicranomyia)
Limonia (Discobola)
Limonia (Erostrata)
Limonia (Geranomyia)
Limonia (Glochina)
Limonia (Limonia)
Limonia (Melanolimonia)
Limonia (Metalimnobia)
Limonia (Neolimonia)

Subfamily

Limoniinae
Limoniinae
Limoniinae
Tipulinae

Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Tipulinae

Tipulinae

Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Tipulinae

Tipulinae

Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Tipulinae

Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae

Tribe

Limoniini
Eriopterini
Hexatomini

Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini

Hexatomini
Limoniini
Pediciini
Pediciini
Pediciini
Pediciini
Pediciini
Pediciini

Limoniini
Hexatomini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Eriopterini
Limoniini
Hexatomini
Hexatomini

Hexatomini
Hexatomini
Hexatomini
Hexatomini
Hexatomini
Hexatomini
Hexatomini
Hexatomini
Hexatomini
Hexatomini
Limoniini
Limoniini
Limoniini
Limoniini
Limoniini
Limoniini
Limoniini
Limoniini
Limoniini
Limoniini

c E Classificati
Antocha (Antocha)
Atarba (Atarba)
Austrolimnophila (Austrolimnophila)
Brachypremna

Cheilotrichia (Empeda)
Gonempeda

Chionea (Chionea)
Cladura

Cryptolabis (Cryptolabis)
Ctenophora (Ctenophora)
Tanyptera (Tanyptera)
Dactylolabis (Dactylolabis)
Dicranoptycha

Dicranota (Dicranota)
Dicranota (Eudicranota)
Dicranota (Paradicranota)
Dicranota (Plectromyia)
Dicranota (Rhaphidolabina)
Dicranota (Rhaphidolabis)
Dolichopeza (Dolichopeza)
Dolichopeza (Oropeza)
Elephantomyia (Elephantomyia)
Efliptera

Epiphragma (Epiphragma)
Erioptera (Erioptera)
Hoplolabis (Hoplolabis)
llisia

Erioptera (Mesocyphona)
Symplecta (Psiloconopa)
Symplecta (Symplecta)
Erioptera (Teucherioptera)
Trimicra

Eugnophomyia

Gnophomyia

Gonomyia (Gonomyia)
Idiocera (Idiocera)
Gonomyia (Lipophleps)
Gonomyia (Neolipophieps)
Gonomyia (Paralipophleps)
Ellipteroides (Progonomyia)
Helius (Helius)
Hexatoma (Eriocera)
Hexatoma (Hexatoma)
Leptotarsus (Longurio)
Afrolimnophila

Limnophila (Atopolimnophila)
Neolimnomyia (Brachylimnophila)
Limnophila (Dicranophragma)
Eloeophila

Euphylidorea

Eutonia

Limnophila (Idiolimnophila)
Limnophila (Lasiomastix)
Prionolabis

Dicranomyia (Caenoglochina)
Dicranomyia {Dicranomyia)
Discobola

Dicranomyia (Erostrata)
Geranomyia

Dicranomyia {Glochina)
Limonia

Dicranomyia (Melanolimonia)
Metalimnobia (Metalimnobia)
Neolimonia
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Limonia
Limonia
Liogma
Lipsothrix
Megistocera
Molophilus
Neocladura
Neolimnophila
Nephrotoma
Orimarga
Orimarga
Ormosia
Ormosia
Ormosia
Paradelphomyia
Pedicia
Pedicia
Pedicia
Phalacrocera
Pilaria
Polymera
Prolimnophila
Pseudolimnophila
Rhabdomastix
Shannonomyia
Tasiocera
Teucholabis
Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula
Toxorhina

Ua )
Ulomorpha

(Numantia)
(Rhipidia)

(Molophilus)

(Diotrepha)
(Orimarga)
(Ormosia)
(Parormosia)
Scleroprocta
(Oxyrhiza)
(Pedicia)
(Pentacyphona)
(Tricyphona)

(Polymera) '

(Pseudolimnophila)
(Sacandaga)
(Shannonomyia)
(Dasymoiophilus)
(Teucholabis)
(Arctotipula)
(Beringotipula)
{Lunatipula)
(Nippotipula)
(Nobilotipula)
(Platytipula)
(Pterelachisus)
{Savtshenkia)
(Schummelia)
(Trichotipula)
(Triplicitipula)
(Vestiplex)
(Yamatotipula)
(Toxorhina)

(Ua)

Limoniinae
Limoniinae
Cylindrotominae
Limoniinae
Tipulinae
Limoniinae
Limoniinae
Limoniinae
Tipulinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Limoniinae
Cylindrotominae
Limoniinae
Limoniinae
Limoniinae
Limoniinaé
Limoniinae
Limoniinae
Limoniinag
Limoniinae
Tipulinae
Tipulinae
Tipulinae
Tipulinae
Tipulinae
Tipulinae
Tipulinae
Tipulinee
Tipulinae
Tipulinae
Tipulinae
Tipulinae
Tipulinae
Limoniinae
Limoniinae
Limoniinae

Limoniini
Limoniini
Cyfindrotomini
Limoniini

Eriopterini
Eriopterini
Eriopterini

Limoniini
Limoniini
Eriopterini
Eriopterini
Eriopterini
Hexatomini
Pediciini
Pediciini
Pediciini
Cylindrotomini
Hexatomini
Hexatomini
Hexatomini
Héxatomini
Eriopterini
Hexatomini
Eriopterini
Eriopterini

Limoniini
Pediciini
Hexatomini

Dicranomyia
Rhipidia
Liogma
Lipsothrix
Megistocera
Molophilus
Neocladura
Neolimnophila
Nephrotoma
Orimarga
Orimarga
Ormosia
Ormosia
Scleroprocta
Paradelphomyia
Pedicia
Tricyphona
Tricyphona
Phalacrocera
Pilaria
Polymera
Prolimnophila
Pseudolimnophila
Rhabdomastix
Shannonomyia
Tasiocera
Teucholabis
Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula

Tipula
Toxorhina

Ula
Ulomorpha

(Numantia)
(Rhipidia)

(Molophilus)

(Diotrepha)
(Orimarga)
(Ormosia)
(Parormosia)

(Oxyrhiza)
(Pedicia)
(Pentacyphona)
(Tricyphona)

(Polymera)

(Pseudolimpophila)
(Sacandaga)
{Shannonomyia)
{Dasymolophilus)
{Teucholabis)
(Arctotipula)
(Beringotipula)
(Lunatipula)
(Nippotipula)
(Nobilotipula)
(Piatytipula)
(Pterelachisus)
(Savtshenkia)
{Schummelia)
(Trichotipula)
(Triplicitipula)
{Vestiplex)
(Yamatotipula)
(Toxorhina)

(Ula)
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X
X
X
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X
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Larva: 57, dorsal aspect
Pupa: 60, ventral aspect
lateral aspect

Antocha

62

ANTOCHA SAXICOLA

;7 58, head capsule, dorsal aspect; 59, mentum
; 61, pronotal breathing horn, lateral aspect; 62, female cauda,

74 Antocha sp.

from Alexander « Byers, 148
(Nearctic)

From Alexander (‘(qzo)

CAearche)



Antocha

71

ANTOCHA SAXICOLA, PUPA

o ; domi t, dorsal
{ : 70, male cauda, dorsal aspect; 71, fifth abdominal segment,
69, Lateral aspeot; aspect (diagrammatic)

feom

Alexander,
420

(Nea.rc‘Hc)

Sf. ‘

64 7'34

66

65

ANTOCHA BAXICOLA, LARVA

63, Mandible and mexilla, ventral asj)ect; 64, hypopharynx; 65, antenna; 66, mentum, aberration; 67,
mandible; 68, spiracular disk, dorsal aspect



Arctoconopa

3

Fic. 1. Spiracular disk of 4. carbonipes (three-quarter view). Fic. 2. Lateral
view of pupal head region of 4. carbonipes. Fic. 3. Lateral view of male cauda

of A. carbonipes.

feom Wynes, 1969
(Nearehe sp-)



t

Fig. 1.—Larva, Pupae and Cocoon of Atarba picticornis O. S. (1) Larva,
dorsal view; (2) Pupae, ventral and dorso-lateral views; (3) Cocoon
with empty pupa skin projecting.

6

Fig. 2—Details of Larva and Pupa. (4) Left mandible of larvé., mesal

view; (5) Right mandible of larva, dorsal view; (6) Mentum of larva;
(7) Face of pupa.

From Qosers, Q2T
Neaveti ¢ Sf;ecies



Austrolimnophila

41mm g7mm
——y ¥

Abb. 63 ADbb. 64

Abb, 62—66. Ausirolimnophila ochracea. 1V. St,adimﬁ
Abb, 62. Vorderteil der Frons; Clypeus; Labrum
Abb. 63. Rechte Mandibel von dorsal
.Abb. 64. Linke Maxille von ventral

Abb. 65. Hypopharynx von dorsal. Dorsalfliche vorn mit zahnartigen Dé&rnchen besetat;
auf der Ventralfliiche dichtstehende kriftige Borsten sowie die Papillen der Labialpalpea
(punktiert gezeichmet) i

Abb. 66. Hypostomium, Hypostomalbriicke und Cardines der Maxillen, von ventral

—(I'OM
Lindner, 1454

((Pq\gqfch'c 5(>ec:e [ )

d.2mm
Abb. 66




Austrolimnophila

Smm

1 e S T L nee o

L
N ey
\®\

Ty N
Pyt

0.5 mm
Abb. 69

g5mm

Abb. 61

Abb, 58—61. Adusirolimnophila ochracea. IV. Stadium
Abb. 58. Larve von links
Abb, 59, Stigmenfeld

i Abb. 60. Xopfkapsel von dorsal. Abgesehen vom Clypeolabrum und den Antennen sind
ki die hell gelassenen Teile der Kopfkapsel vorwiegend schwarz gefiirbt
Abb. 81. Kopfkapsel von ventral. Hell gelassene Teile unterhalb der punktierten Quer-
o (vorn an den Kopfkapselseiten) schwarz, die Porenzone oberhalb dieser Querlinie und
die Hypostomalbriicke samt dem Hypostomium sind rotbraun

a b@

AUSTROLIMNOPHILA OCHRACEA Mg.

Fig. 5: (a) mandible. (b) antenna. (c) hypostomium and subcardo of maxills.
(d) spiracular disc.

from Lindner,
lasq

(Palearchic 5p.)

-‘fow\ Brindle



Brachypremna

Figs. 6-10. Brachypremna dispellens larva. 6, habitus, lateral, inset showing lateral macrosetae. 7-8, typical
abdominal segment, dorsal and ventral, inset of macroseta. 9, spiracular area. 10, terminal abdominal segments,
ventral aspect. Scale: 1 mm, Figs. 6-8; 0.1 mm, Figs. 9, 10.

From Ge\\/\.a.u.s d %ou.na '1"{3\



Brachypremna

Amm 1mm

Figs. 1-S. Brachypremna dispellens larva. 1, head, dorsal. 2, head, ventral. 3, hypopharynx, ventral. 4,
mandible, ventral. 5, first instar larva, lateral. Scale: 1 mm, Figs. 1, 2; 0.1 mm, Figs. 3-5.

H’om Ge,\\/laws v L’OU‘“S s‘ﬁ'c”



Brachypremna

Figs. L 1-15. Brachypremna dispellens pupa. 11-13, habitus, dorsal, ventral, lateral; mps—maxillary papal
sheath. 14-15, terminal abdominal segments, lateral;, 14, male; 15, female. Scale: upper, Figs. |1-13; lower,
Figs. 14-15.

T Gel\haus « bio“nqs ,
(a9

/

“«— Alexander Q20

1
BRACHYPREMNA DISPELLENS, PUPA

47 4_ 474, Head, ventral aspect; 475, pronotal breathing horn; 476, arrangement of leg sheaths;
| 477, male cauda, ventral aspect



Cryptolabis

C\r\1’ohl«b s
nistul
maa Y A

view. Fig. 4, Larval mandible, lateral view. Fig. 5, Larval spiracular disk,
dorsal view. Fig, 6, Larval spiracular disk and anal lobes, lateral view. Fig.
7, Pupa, lateral view. Fig. 8, Male pupal cauda, dorsal view.

Lcom Hynes 1463
(Nearche)



Dactylolabis

La . Aa

FiGs. 1-15. Structures of larvae and pupae of Dactylolabis spp. 1, 2, 5, 6, 8-14, D. montana (0.S.): 1, spiracular

disc; 2, caudal segment (ventral); 5, hypostomal bridge; 6, mandible; 8, terminal segments (lateral); 9, larva

[bar = 1 mm (dorsal)]; 10, dorsal abdominal macrosetae (second annulus); 11, lateral abdominal macrosetae;

12, ventral abdominal macrosetae (second annulus); 13, male caudal segment of pupa (lateral); 14, female caudal

segment of pupa (lateral). 3, 4, 7, 15, D. hudsonica Alexander: 3, mandible; 4, hypostomal bridge; 7, larva [bar
= 1 mm (dorsal)]; 15, male caudal segment of pupa (lateral).

feom Sinclaiv, 1988 ( Nearche spP)



Dactylolabis

DACTYLOLABIS spp.
Fig. 1: (a) D. transversa, labrum and antennae. (b) D. transversa, mandible.
(¢) D. sexmaculata, antenna. (d) D. sexmaculata, anterior ventral view of
part of head. (¢) D. sexmaculata, spiracular disc. (f) D. transversa, spiracular
disc.

Brindle + 6":’0"‘,,”60 (po\leavw‘h‘c)



Dactylolabis

;

187 . 188

189

DACTYLOLABIS DENTICULATA, D. WODZICKII, AND D. CUBITALIS

Dactylolabis denticulala (after Mik): 181, pups; 182, larva, head capsule, ventral aspect; — pdeqrchc
183, larva, dorsal aspect

Dactylolabw wodzickii (after Nowicki): 184, pupa; 185, larva, hea,d capsule; 186, larva, — pa\earc-hc
spiracular disk

Dactylolabis cubitalis, pupa: 187, pronotal breathing horn; 188 second abdominal seg- __ Nmpc_hc—
ment, showing spiracle; 189, male cauda., dorsal aspect

“\"om A\e)mnc(er, Q0



Dicranota (Dicranota)

W

336 o
341 340
DICRANOTA BIMACULATA (AFTER MIALL)
, illary palpus; 339, abdominal

Larva: 335, head capsule, ventral aspect; 336, head capsule, dorsal aspect; 337, mandible; 338, maxi

- pseudopods; 340, spiracular disk, dorsal aspect; 341, anal gills
Pupa: 342, femsle, lateral aspect; 343, pronotal bresihing horn

from  Alexandev, 1920 ( Patearchc 3@)



Dicranota (Rhaphidolabina)

318

A 325
322

RHAPHIDOLARINA FLAi'Eo;.A
Larva: . 316, mentum; 317, b

321, spiracular disk

Pupa: 322 mouth parts; 3

ypopharynx; 318, antenna; 319, mandible; 320, maxilla;
breathing horn, lateral aspect; 325,

, Pronota] breathing horn, dorsal aspect; 324, pronotal
male cauda, dorss) aspeot :

feom A(exandev‘, 920 (Neavche SP~)



Dolichopeza

Fic. 91. Cauda of larva of Dolichopeza (Dolichopeza)
americana. Fic. 92. Cauda of larva of Dolichopeza (Oropeza)
obscura. Fic. 93. Typical abdominal segment of fourth instar
larva of Dolichopeza (Oropeza) subalbipes, dorsal aspect. Fia.
94. Same as 93, Dolichopeza (Oropeza) obscura. Fic. 95.
Detail of dorsum of fourth instar larva of Dolichopeza (Oro-
peza) walleyi. Fic. 98. Same as 95, Dolichopeza (Oropeza)
sayi.

From 67ers 1961
NCQY‘CHQ SP'

90

Fic. 84. Head capsule of fourth instar larva of Dolichopeza (Oropeza)
obscura, ventral aspect; ant—antenna, lp—Ilateral plate, max—maxilla,
ment—mentum. Fic. 85. Same as 84, Jorsal aspect; as—line of attach-
ment of skin, eph—epipharynx, fclp—fronto-clypeus, lbr—labrum, md—
mandible. Fic. 86. Same as 84, left lateral aspect. Fic. 87. Right man-
dible of fourth instar larva of Dolichopeza (Oropeza) similis, mesial as-
pect; tnd—tendon of adductor muscles of mandible. Fic. 88. Right
maxilla of fourth instar larva of Dolichopeza (Oropeza) obscura, ventro-
lateral aspect; cd—cardo, gal—galea, lac—lacinia, mxp—maxillary palp,
sti—stipes. Fic. 89. Mentum of Dolichopeza (Oropeza) similis, ventral
aspect. Fic. 90. Hypopharynx of Dolichopeza (Oropeza) dorsalis, ven-
tral aspect.



Dolichopeza

N v oy reiyy 471

473
OROPEZA OBSCURA ] From
- Larva: 467, mentum; 468, hypopharynx; 469, spiracular disk e
Pupa: 470, metanotum (diagrammatic); 471, fifth abdominal tergite (diagrammatic); 472, female A !e)“v‘d - \
cauda, dorsal aspect; 473, female cauda, ventral aspect 19,0

Fic. 97. Fourth instar larva of Dolichopeza (Dolichopeza) ameri-
cana, dorsal aspect.

97 From Syef‘s' 196 |




Dolichopeza
Key to North American larvae

TENTATIVE KEY TO FOURTH INSTAR LARVAE OF NORTH
AMERICAN DOLICHOPEZA

. Body coloration in life green with two series of irregular brown to
black spots on doysum (Fig. 97); median lobes above spiracular
disc closely appressed; no conical projections from dorsolateral sur-
faces of eighth abdominal segment (Fig. 91) (subgenus Dolicho-
peza) ....... ... . ......... S americana

Body coloration ‘in life greenish, brownish or some blending of these,
lacking spots or other markings, except for transverse ridges of small

hairs; median lobes above spiracular disc distinctly separated; a
conical or subconical projection from each dorsolateral surface of
eighth abdominal segment (Fig. 92) (subgenus Oropeza) ........ 2
Minute microscopic hairs of pleura single, thickened and peg-like;
those of dorsum sometimes in rows of various lengths but also often
occurring singly; transverse ridges of larger microscopic hairs rarely
indicated, never dense . ... ...... ... ... .. ... 3
Minute microscopic hairs of pleura grouped in small, circular patches,
the individual hairs not thickened and not seen as separate hairs
except at high magnifications; those of dorsum arranged in transverse
rows or very rarely single; transverse ridges of larger microscopic
hairs evident on most body segments but may be weak on second
through sixth abdominal segments ................. ... ... .. 4
Minute microscopic hairs of pleura of eighth abdominal segment as
numerous, dense or evenly distributed as those of seventh and other

SEEMENES . .. ..o polita sspp.
Minute microscopic hairs of pleura of eighth abdominal segment sparse
or irregularly distributed, leaving bare areas ............ tridenticulata

. Larger microscopic hairs of dorsum arranged in dense transverse ridges
that are variously interrupted, deflected or staggered (Fig. 93), so
that it is difficult to count the number of ridges on a typical ab-
dominal segment .. ........ ... 5

Larger microscopic hairs of dorsum arranged in subparallel transverse
ridges, usually numbering six or seven per segment (Fig. 94);

ridges may be weak on abdominal segments two through six ... . .. 6
. Minute microscopic hairs in short rows of varying lengths, the rows
distinct, clearly separated ...................... P venosa
Minute microscopic hairs in long, indefinite rows with poorly defined
terminations, or not clearly arranged in rows (Fig. 93) .. .. subalbipes
Minute microscopic hairs in short, distinct rows with clearly defined
terminations, the rows clearly separated (Fig. 95) ......... ... . 7
Minute microscopic hairs in long, indefinite rows with poorly defined
terminations, or not clearly arranged in rows (Fig. 96) ........ .. 8

. Dorsolateral lobes of eighth abdominal segment nearly conical, of about
same shape as lateral lobes above spiracular disc and approximately
two-thirds as long as the latter . . ... ....... .. ... ... ... .. walleyi

Dorsolateral lobes of eighth abdominal segment short and blunt, only
half or less than half as long as lateral lobes above spiracular

BiSC .o similis
. Transverse ridges of larger microscopic hairs about equally well marked
on all abdominal segments . ..... ... ... ... ... ... ... ..... obscura

Transverse ridges of larger microscopic hairs more weakly developed
on second through fifth (or sixth) abdominal segments than on tho-
racic, first and seventh abdominal segments ......... ... . ... ... 9

. Minute microscopic hairs clearly in rows, the rows crowded together
near transverse ridges of larger microscopic hairs, leaving a narrow
zone without hairs (Fig. 98) ............... ... .. ... ... ... ... sayt

Minute microscopic hairs usually in poorly defined rows, the rows about
evenly distributed between transvérse ridges of larger microscopic
hairs; hairs long and dense on eighth abdominal segment . . .. .. dorsalis

From 6’8\"5,'?6\



Elephantomyia

8

Figures 6-8. Elephaniomyia (Elephantomyia) garrigouana Alexander; scale indicator (when Aushr. Fe
present) 0.1 mm. Figure 6. Spiracular disk. Figure 7. Male pupa, posterior end, dorsal view. Figure 8. ( us "P act¥t )
Mesothoracic breathing horn. Sf

feom B ynes (1aab)

Leom

Aleya nde f’(\‘i‘ua

@eamh& ﬂo)

ELEPHANTOMYIA WESTWOODI

Larva: 432, lateral aspect; 433, head capsule, ventral aspect; 434, spiracular disk, dorsal aspect

Pupa: 435, pronotal breathing horn; 436, fifth abdominal segment, ventral aspect (diagrammatic); 437, fifth
abdominal segment, dorsal aspect; 438, male cauda, ventral aspect; 439, female cauda, dorsal aspect; 440,
male cauda, dorsal aspect



Elephantomyia

I mn

mml)l

VI

442

ELEPHANTOMYIA WESTWOODI, PUPA
- 441, Female, lateral aspect; 442, female, ventral aspect

Alexander (1420) Neavehic



Elliptera

76

ELLIPTERA OMISSA (AFTER MILK)

Larva: 72, dorsal aspect; 73, head capsule, ventral aspect; 74, head capsule, dorsal aspect; 75, mahdible; %, spiracular disk
Pupa: 76, pronotal breathing horn; 78, ventral aspect :

‘

A leande{“ 1420 (_ Palearctic)



Ellipteroides (Progonomyia)

Fig. 90.—Pupa of Gomomyia nigrobimbo Alex. Larva: a, spiracular disc.
Pupa: b, head and thorax (lateral view); c, head (ventral view); d, e, pronotal
breathing horn (dorsal and lateral views); f, ridge of thorax; g, female cauda

(lateral view); h, male cauda (lateral view).

Feom Wosd 135 )
5"‘*‘“‘\ A":r\c:‘n 964;65



Epiphragma

Larva and pupa of crane fly (Epiphragma fascipennis)

From Needham (\a08)  Nearchc S‘J.



Epiphragma

161

. : from
160 : AlgLanalCV' (19720)
' (Neuchc D)

159 -

EPIPHRAGMA BSOLATRIX, LARVA

158, Head capsule, ventral aspect; 1569, mentum; 160, prementum; 161, hypopharynx;
162, maxilla; 163, spiracular disk )

‘Ffém BFKHJ{C + 6rjce
( 1960)
‘?a\earc’ﬁc -

e od in Nearche
" ?d;):ccz.ﬁc Northwest)

4
EPIPHRAGMA OCELLARIS L. i
Fig. 2: (a) mandible. (b) labrum and antenna. (c) hypostomium and maxiLZi

(d) spiracular disc.



166
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o vy

165

EPIPHRAGMA BOLATRIX ‘AND E. FASCIPENNIS

Epiphragma solatriz, pupa: 164, lateral aspect; 166, head of ;
fifth a_bdominal segment (diagrammatic) pecks » head of male, ventral aspect; 167,
Epiphragma fascipennis, pupa: 165, cephalic crest, lateral aspect

feom Mlerander (1120) - Nearctic

170

171

89 g
» o 168

EPIPHRAGMA FABCIPENNIS ~AND E. BOLATRIX

iphr ipennis: 168, larva, labrum; 169, pupa, male cauda, dorsal aspect
Iipz.pzwugma f""iﬁ’l"”} . 17N wanle nondo Aan:nYP aaneet- 171 female eauda. dorsal aspect

et . *



Epiphragma

EFil‘hr-lgma imitans Alex. : 17, larva, vista lateral; 18, larva, cauds; 19, disco espiracular ; 30, ninfa
Vateral ; 21, ninfa, antecucrpo ventral ; 33, cresta cefilica.

From Bruch (1934) (t\ieoh‘o‘;}m\ s‘».)



Erioptera (Erioptera)

357
360
St
358
el 361
362 363

ERIOPTERA MEGOPHTHALMA

Larva: 357, spiracular disk; 358, anal gills, ventral aspect : :

Pupa: 359, female, lateral aspect; 360, female, ventral aspect; 861, fifth abdominal seg-
ment, lateral aspect (diagrammatic); 362, male cauda, Iateral aspect; 363, male cauda, dorsal
aspect

from Aleyander (vaz0) - Nearche <p-



Erioptera (Erioptera)

TIPULIDAE

/'A

Y. rvrrr

£om Petersom (1960)
(Neqrché)

369 o Eruptera (E)
oL
Erioptera sp. C————M——hloro b ”'Aﬁ r
ERIOPTERA CHLOROPHYLLA, &, SEPTEMTRIONIS, <« A lqm\Jer ( '97'0)

Erioplera chiorophylla, pupa: 369, female, lateral as ; >
A yila, , ) pect; 370, female cauda, lateral aspec
as ;";‘:pm“ septemirionis, pupa: 371, male cauda, lateral aspect; 372, mal: c?mda, ?ii;)rsatl; . / (t\)ca.rc‘hc 9F>

365 366

_ ERIOPTERA CHLOROPHYLLA, LARVA
364, Head capsule, showing bases of antennae; 365, mental bar; 366, aberration of mental bar; 367, antenna; 368, mandible

367

368

364



Erioptera (Hoplolabis)

|

- 7

LIEN
-

373
Erioptera armata, pupa: 373, female, lateral aspect

£corn Aleyander (1420) Nearche



Erioptera (Mesocyphona)

46, larva, porcion antevior, vista lateral ; 47, Jarvs,
50, mandfbula; &1, disco espirsculor; 32, ninfa,

5, cauda de ninfa &' ¥ Q. (C. Bruch)

Ecioptera (E.) claduphoroides Alex. : 43, huevos ;
cauda ; 48, piezas bucales ; 49, labro y sntenas;
:“:fc“‘rpcy ventral ; 53, cabeza ¥ pro-mesonolo lateral ; 34 y D

elin.) .

From Bvuch (1839) - Neofrof‘cml



Erioptera (Symplecta)

391 393 394

HELOBIA HYBRIDA

Helobia hybrida, larva: 388, spiracular disk ’
Helobia hybrida, pupa: 389, female, lateral aspect; 390, mouth parts; 391, arrangement
of leg sheaths; 392, male cauda, dorsal aspect; 393, female cauda, lateral aspect; 394, male
- cauda, lateral aspect

from Alexander (1920) (M&ar‘ch'c\)

Evicplera (Symplecta) cana




Erioptera (Symplecta)

\ l//

‘. L8 } VI
N4
hib A‘ﬁ%m

A ¢ \

. Helobia macroptera Phil.
Larva : 27, vista dorsal; 28, ceuda; ag, disco espiracular; 30 y 31, ninfa de & ¥ Q lateral
(C. Bruch dclin.}

Helobia macroptera Phil. : 4o, huovas : a, al primer dis ; 6. al quinto.dfa ; 38 b,

estructy i H
o 1;3 de la periferia; 41, larva después de la eclosién ; 43-43, piezas bucales de la larva; é4,
ula derechs, lateral. {C. Bruch delin.)

'%f‘om B\ruc,(n) 1939 (l\‘eo‘h‘of]ca\)

z Efio‘:‘l'er‘aL Symp\ec‘l’q> WA ALY Fi’ﬁf‘os




Erioptera (Trimicra)

Trimicra pilipes, larva: 395, spiracular disk (after Gerbig)

FTrom Aleyander
1920

37

238

Trimiera pilipes F. Larva ;

34, disco espiracolar ; 26, niafa, oebeza, ventra]

33, ninfa del lateral ;

33, vista dorsal H

. Micrg pilipes B . 37,

Tri-
bula g, la ]

3g, labro, maxils, y wandi-

huevos ; 38 ¢, detalle de estructura de la periferia ;
arva,

'FV'OM Bruch 14939

i < al('\'ﬁ/\ Sp.
Ef;o?ferQCT?‘-m“cfa> ?l\lf?s - Cosm? P




Erioptera (Trimicra)

Lrom

Valliant 1453

10 ey 2 Grio()i’ero\
. (Trimicra)

ines

Fic. 1 4 10. — Larve de Trimicra hirsutipes. — Fig. 1 : téte,‘
profil. Fig. 2 : téte, face dorsale. Fig. 3 : téte, face dorsale, exiré-

mité antérieure. Fig. 4 : téte, face ventrale (les piéces internes de $.'¢ 3,8 %
la capsule n'ont été représentées que d’un coté). Fig. 5 : mandi- £ S S ok
bule. Fig. 6 : hypostome, face ventrale (le lobe infra-buccal a été &,'5,-3'5,:-
enlevé). Fig. 7 : cupule respiratoire. Fig. 8 : lobe latéral. Fig. 9 : g,;: R
lobe dorsal. Fig. 10 : lobe ventral. A : antenne. B : brosse. BFr: E S, &5
baguette du frons. Cl : clypeus. E : épipharynx. Fr : frons. GI : ® S ‘-'“E’ .
baguette génale inférieure. GS : baguette genale supérieure. H FEERRE
hypostome. IB : lobe infra-buccal. Le : labre. Md : mandibule. “28;=32¢
Mx : maxille. O : taches oculaires. PFr : préfons. PMd : pré- =HEQ = E
mandibule. V : piéces dentées. , = E""‘":
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Gonempeda

Gonempeda burra (western species) — spiracular disc; G. flava (Palearctic species) - head
From Podeniene and Gelhaus, in press



Gonomyia (Gonomyia)

416

418

AND G, KANBENSIS

Gonomyia kansensis, pupa: 415, pronota) breathing horn, lateral aspect; 416, pronotal breathing horn, ventral t;
417, male cauda, dorsal aspect; 418, male cauda, lateral aspect ' . . ’ # ashects

from Alerandey (1926) Nearctic Sp-



Gonomyia (Lipophleps)

: FIG 87 —Gonomym sulphurellmdee A.lex
Larva: “¢, end-of" a.’l.)dqn;en (lateral view); d, spiraculardisc -

(dors&l view); ¢, head capsule (dorsal view):: J.-mandible;:g,- ]abrum-eplpharynx
h protuberanee of hypopharynx; i mental ;papl]la,e y, antenna. . .,

From Woed 1252~
ALrican szc‘qu



Gonomyia (Lipophleps)

413

414

GONOMYIA SULPHURELLA
"Gonomyia sulphurella, pupa: 412, female, lateral aspect; 413, pronotal breathing horn, lateral aspect; 414, mouth parts

‘F(‘bw. A\CMncle(’ C\"]Zo) k\&a(CA’WC SP.



Gonomyia (Neolipophleps)

402

409

408 |
GONOMYIA ALEXANDERI, PUPA

" 407, Male, lateral aspect; 408, pronotal breathing horn; 409, pronotal breathing horn, lateral aspect;
410, male cauda, lateral aspect; 411, male cauda, dorsal aspect

Gonomyia alexanderi, larva: 402, mandible; 403, spiracular disk -

Leom A\exav\der) \q920 (Neav-c-hc gr‘>



Gonomyia (Paralipophleps)

L—

Fig. 1.—Immature stages of Gonomyia (L.) pleuralis

‘FYoN\ QoSCPSC\q%) NCA(C‘\’iC/NCo'{'TOP\.Cal



Gonomyodes

Fic. 1. Spiracular disk of Gonomyodes tacoma. Fic. 2. Dorsal view of cauda of
male pupa of Gonomyodes tacoma. Fic. 3. Lateral view of pupa of Gonomyodes
tacoma.

'FV'OM Hynes Clq6q> Nearctic



133

Rhamphidia mainensis, larva: 1
135, mandib.le; 136, spiracular disk

32, lateral aspect; 133,
Rhamphidia Slavipes, larvg :

inéntum;"

KN ‘

RHAMPHIDIA MAINENSIS, AND RHAMPHIDIA FLAVIPES
= Helius

eovm Alexcmdev-' 420
Nearch ¢ Spp-

Helius (Rhamphidia) mainensis: 23, mentum
Helius flavipes: 28, pupa; 29, genital sac of m

oflarva; 28, larva, X 12; 27, spiracular disc
ale pupa



Helius

138

RHAMPHIDIA FLA'VIPES, PUPA

137, Head of male, ventral aspect; 138, female cauda, dorsal aspect; 139, male cauda, dorsa,l aspect; 140, male
cauds, lateral aspect; 141 female cauda, lateral aspect

143

from Aleyander 1120

RHAMPHIDIA FLAVIPES, PUPA

142, Lateral aspect; 143, fifth abdominal segment, dorsal aspect. (diagrammatic); 144,
fifth abdominal segment, ventral aspect (diagrammatic)



Hesperoconopa

3 4

Fic. 1. Lateral view of terminal segments of H. dolichophallus. Fic. 2.” Lateral
view of anterior end of H. dolichophallus. Fic. 3. Lateral view of female cauda
of H. dolichophallus. Fic. 4. Lateral view of male cauda of H. dolichophallus.

¥V‘OM H‘yneﬁ, 19 68

There are five species of Hesperoconopa now recorded from the
continental United States. The immature stages and their habitats are
not described although Alexander (1948, 1949) has indicated that they
must be either aquatic or subaquatic. Several larvae and pupae of
Hesperoconopa dolichophallus (Alex.) were taken in the backwaters
and small tributaries of the White River in Mount Rainier National
Park, Washington. Second, third, and fourth instar larvae, and pupae
were found in patches of fine to coarse sand which were submerged
beneath depths of one to twelve inches of swiftly flowing, cold water.
Pupae were also taken from habitats where the water had recently
receded. The larvae are difficult to separate from those of the genus
Dicranota, with which they are associated, because of similarity of body
coloration, but closer examination reveals the typical eriopterine head
capsule of Hesperoconopa. '



Hexatoma

253, Iabrum; 254, pharyngeal plate; 255, mandible

Eriocera cinerea, larva:

263

6 7 4 q
268 269 270 271

ERIOCERA SPINO3A, E. CINEREA, E. LONGICORNIS, AND E. FULTONENSIS
Eriocera spinosa, larva: 262, spiracular disk; 257, head capsule, dorsal aspect; 271,
mandible
Eriocera cinerez, larva: 263 and 254, spiracular disk; 270, mandible
Eriocera longicornis, larva: 265, spiracular disk
Eriocera fultonensis, larva: 236, spiracular disk; 258, labrum; 269, mandible

From Alexander ( 1A20)
Ne_arc‘h:c.

Petersom, 1960

Eviocera
fultonensis

Eviocera spinosa

£vom pders.m,
ko

All Hexa‘\'vvvw\ C\?r{oCera) §(fr



Hexatoma

Adult male of Eriocere spinosa O. S. emerging from the pupal skin. The coloring
and hair-characters are from a fully colored adult.

A le.xawd&f‘) <

HEXATOMA MEGACERA

Hezatoma megacera: 250, larva, apex of labrum; 251, larva..p.ntenns; 252, pupa, fifth abdominal
segment, lateral aspect .

Frem Alexande "
1920

Hexa—b ma
( Hexato \M‘Q

Vv\ej ale rea

HEXATOMA MEGACERA

Larva: 243, labrum; 244, antenna: 245, mandible; 246, spiracular disk
Pupa: 247, lateral aspect; 248, male, veniral aspect; 249, female, ventral aspect



Hexatoma

PENTHOPTERA ALBITARSIS

Larva: 289, labrum; 290, antenna; 291, mandible; 292, spiracular disk, dorsal aspect;
203, spiracular disk, lateral aspect
Pupa 294, pmnotal breathing horn; 295, male cauda, lateral aspect

feom Alexander 1720
299

= \ Co )
PENTHOPTERA ALBITARSIS, PUPA HE)( c&'o Ma (_ E( woce

206, Female, lateral aspect; 297, female, ventral aspect; 208, female cauda, dorsal a.spect, aloi to vsic
299, male cauda, lateral aspect



Hexatoma

259

260
ERIOCERA CINEREA, PUPA

256, Male, lateral aspect; 257, cephalic crest of male, ventral aspeci; 258, mouth parts;
259, fifth abdominal segme’nt, lateral aspect; 260, male cauda, dorsal aspect; 261, female
cauda, dorsal aspect :

5)
gl el

274 215

aspect; 278, female, lateral aspsct

§rom A\QKRVIO(P'/, \12o

Nearchc S(»().

282 : . 280

ERIOCERA LONGICORNIS, E. FULTONENSIS, AND E. SPINOSA

Eriocera longicornis, pupa: 272, male, lateral aspect; 273, male, ventral aspect; 274,
female cauda, lateral aspect; 275, head of male, ventral aspect; 277, thorax of male, dorsal

Eriocera fullonensis, pupa: 276, female cauda, lateral aspect; 279, female, lateral aspect
Eriocera spinosa, pupa: 280, female, lateral aspect; 281, male cauda, dorsal aspect; 282,

male cauda, ventral aspect



Holorusia

494
‘Hox,onusm RUBIGINOSA o ‘Fv‘om Alem nder (]2
Larva: 493, mentum; 494, hypopharynx; 495, antenna; 496, spiracular disk
Pupa: 497, male, lateral aspect

from ki\lojx 1501¢°

3 Holorqs\'o\ \nﬁ‘perq Avrnaud ang B)'e"s
Onl

y Neavrche species



Leptotarsus (Longurio)

LONGURIO TESTACEUS AND AESHNASOMA RIVERTONENSIS

Longurio testaceus, larva: 488, mentum; 489, hypopharynx; 490, spiracular disk

Longurio lestaceus, pupa: 491, male, lateral nspect

Acshnszsoma riverionensis, larva 492 spiracular disk, showing branched anal gills (after
Johnson

From Alexander 1920

Figure 236

Flgure 23.6. Anal gill of larva of Leptotarsus (Longurio
testaceus (Loew). P ( QUI )

From Gelhaus « Byers, 1994

Bethh neavehe species | ‘g"""’l Johngo,\)\qo@

l:_e_‘ (l:_g_) Yivertonens (S




Leptotarsus (Longurio)

1L et e W

imm

Fig. 14-16.—Pupa of Leptotarsus (Longurio) testaceus. 14, pupa, anterior ventral aspect shoWing respiratory horn.

I3, lateral aspect; 16, dorsal aspect. 15-16, male terminal abdominal segments:

‘E-‘”'M GeMaus %Duna y 95



Limnophila (Dicranophragma)

192

;{L
195 196

LIMNOPHILA (DICRANOPHRAGMA) FUSCOVARIA, LARVA ) ’ LIMNOPHILA (DICRANOPHRAGMA) FUSCOVARIA

190, Cephalic and caudal ends, dorsal aspect; 191, head capsule, ventral aspect; 192, labrum
epipharynx; 193, antenna; 194, mandible; 195, spiracular disk

. Limnophila (Dicranophragma) fuscovaria, pupa: 196, pronotal breathing horn; 197, pleural abdominal
spines; 198, fifth abdominal segment (diagrammatic); 199, male cauda, dorsal aspect; 200, male cauda,
lateral.aspect; 201, female cauda, lateral aspect

200 201

From Alexander 1820
Nearciic sp -
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Limnophila (Eloeophila) v v v <
\ v N
\/UV“.“WJ\J‘“T\JW
a

From

u)ooci , {a52

ASvrican SPec}e S

F16. 70.—Larva of Limnophila dubiosa Alex. a, mandible; b, antenna; c, tip of
maxilla; d, Jabrum (dorsal view); e, head capsule (ventral view); f, end of
abdomen (dorsal view).

Fic. 71.—Pupa of Limnophila dubiosa Alex. a, fifth abdominal segment;
b, pronotal breathing horn; ¢, spines on abdominal segments; d, mouth parts;
e, pupa (lateral view); f, female cauda (lateral view); g, male cauda (lateral view).




Limnophila (Eloeophila)

énfC‘HC>

( @)

h.(E.) maculata



Limnophila (Eloeophila)

13, dorsel.

1% lareral

15, veatfral {—
rom
Brindle (1358)

.. wverralli (Buqr.\
Palearerc s¢

€ f g

AT

SUBGENUS ELAEOPHILA

Fig. 11: (a) E. verralli, 1abrum. (b) E. verralli, hypostomium. (c) E. verr

antenna. (d) E. wverralli, maxilla and mandible. (e) E. submarmol

mandible. (f) E. trimaculata, mandible. (g) E. maculata, mandible. (b) B.

ralli, anal segment, lateral view. (k) E. wverralli, anal segment, dorsal

(1) E. verralli, anal segment, ventral view. (m) E. maculata, anal segm
ventral view,

From Srindle amd Bryce (V960 S Paleaveha Spp .



Limnophila (Euphylidorea)

real 2. lateral
. venlra

L lincola. (ng)

'{V‘om Bfiwé\e) 1958 Palearetic 5@.



Limnophila (Eutonia)

‘<

Creee ¢

Fig. 1. Lateral view of larval body of Limnophila marchandi; fig. 2, chaetotazy
of segments—tergal, pleural, and sternal areas shown from left to right—{a)
first thoracic segment, (b) second and third thoracie, first abdominal segments,
(e) second through seventh abdominal segments; fig. 3, ventral view of head
capsule; fig. 4, ventral view of mandible; fig. 5, antenna.

Fig. 6, spiracular disk of Limnophila marchandi (fringe of setae not shown);
fig. 7, lateral view of pupal body; fig. 8, diagrammatic sketch showing arrange-
ment of tubereles and markings on (a) tergal area, (b) sternal area of abdominal

segments; fig. 9, female cauda.

S

From H\/y\es‘ 1958
Nearctic sp -



Limnophila (Eutonia)

Wolft 1322

‘Fr‘om

132"‘
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Limnophila (Lasiomastix)

'LIMNOPHILA (msxom‘ssnx} MACROCERA, LARVA
205, Labrum; 206, antenna; 207, mandible; 208, spiracular disk, dorsal aspect

211

LIMNOPHILA (LASIOMASTIX) MACROCERA, PUPA

209, Male, lateral aspect; 210, mouth parts; 211, male cauda, dorsal aspect; 212, female
) cauda, lateral aspect

From A\exandev—) 1920
Nearcty e sp.



Limnophila (Limnophila)

Anal seqments of Limnophila. larvae

R \\\\ \\} dovsal lobe
\1‘%“
spiraciar drex
1. dorsal 2. postcrior
Anes, 3 wventral 4 \ateral.

l:_Pur\cbotq (5ene)
' ";“rom Bv.v\d\e) 1%58

d

LIMNOPHILA (LIMNOPHILA) PUNCTATA Schr.
Fig. 12: (a) antenna. (b) mandible. (c) labrum. (d) anal papillae.
(e) spiracular disc.

’Frowx ﬁrwtd(e v Qf\/ce) {360 %\eqrdﬁc 9(-3.



Limnophila (Phylidorea)

S\

5.
:5.’.&,

g
4

.
.

<
Sanle

e

.

a5

gg. L. Analsegment von Phylidorea (Ph.) nigricollis. Dorsalansiche. Fig. 2. Kopfkapsel Phylidorea (Pb.) nigricollis.
orsalansicht. from Wiedenska, \Q87 = Ph. (Ph. ) ievrvosSa ’P&\earb{’\c

a

AWl Paleavetic

SUBGENERA PHYLIDOREA AND IDIOPTERA 3
Fig. 13: (a) lineola, mandible. (b) lineola, antenna,. (c) fulvonervosa, antenig
(d) meigeni, antenna. (¢) pulchelia, antenna. (f) lineola, labrum. (g) linéo§
hypostomium. ((h) squalens, anal segment, dorsal view. (i) pulchella, aff
segment, dorsal view. (j) ferruginea, anal segment, dorsal view. (k) fulvond
vosa, anal segment, dorsal view. (1) lineola, spiracular disc. (m) ferrugim

spiracular disc. i

from Brindle ard Bv)/ce,)‘itpo
= Limnophila(:rdiopf'em) Pu(cheﬂq.
= L. (Pavaphylidorea) £ulvonerves A

othevs = L. (Phylidoreq)



Limonia s.l.
review of
larval habitats

Feom A(€MAder) 1a 5o

As might be expected in a group so vast and diversified as
is the present one, the immature stages ou the various species of
Limonia, as known, frequent a wide range of ecological habitats,
including virtually all those to be found in the entire family
Tipulidae. At this time I am providing a broad distribution of
such habitats, arranged from the aquatic to the terrestrial types. .
More specific details will be given under the discussions of the
individual local subgenera.

1. Marine species. Living in the intertidal zone among
growths or deposits of algae on the earth or rocks. Included
subgenera: Limonia, Ditranomyia, Geranomyia, Idioglochina. The
last-named group, very characteristic of the Pacific islands, will
probably be found to be restricted to this type of habitat. A
small number of species of Dicranomyia live in comparable
situations inland where the saline content of the water is even
higher, as the Great Salt Lake, Utah, U.S.A.

2. Fresh-water species. Living in water but coming to the
surface for oxygen and moving to dryer areas for the purpose
of pupation. Other species live in or beneath a layer or film of
algal growth, with the water percolating through or flowing over
them (hygropetric); still other species inhabit algal or mossy
growths in streams. Included subgenera: Limonia, Dicranomyia,
Geranomyia, Alexandriaria. No species of Limonia is yet known
that is as strictly aquatic as is Antocha (Notes, VIII) or Aphro-
phila (Notes, II). ‘

3. Bryophilous species. Living in or beneath moist to

saturated mats or cushions of mosses or liverworts growing on
earth or rocks. Included subgenera: Libnotes, Dicranomyia,
Geranomyia. :

4. Living in rich organic earth or mud, as at the margins
of rills, streams, lakes or other water bodies, or in the comparable
organic soil of swamps and marshes; in leaf drift gathered at
stream- margins or in wet pockets in woods. Included subgenera:
Limonia, Dicranomyia.

5. In sandy, gravelly or loamy soil, with but slight humus,
at margins of streams or ponds. Included subgenus: Rhipidia.

6. Beneath leaf mold in.rich moist to saturated humus soil
in woods. Included subgenera: Limonia, Rhipidia, Dicranomyia.

7. Living in wet or saturated decaying wood that is permeated
with fungous mycelia; in fermentmg sap beneath bark of trees.
Included subgenera: Limonia, Metalimnobia, Discobola, Rhipidia.

8. In fungi, either woody or fleshy, sometimes in advanced
stages of decay; in the mycelia of such fungi penetrating decaying
wood. Included subgenus: Limonia, Metalimnobia.

9. In decaying animal or plant materials, as in piles of rotting
stems, fruits or inflorescence, in various stages of putrefaction,
including banana, taro and other plant species. Included sub-
genera: Limonia, Libnotes, Rhipidia.

10. Living in small gelatinous globules attached to the tips

of leaves of tropical plants, as palms. Included subgenus:
Geranomyia.

11. Mining leaves. Included subgenus: Dicranomyia. To date
only two leaf-mining craneflies have been recorded, one in the
Hawaiian Islands, the other in Samoa.

Rev. de Entomologia, vol. 21, fasc. 1-2, Agosto 1950



Limonia (Subgenus?)simulans
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