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INTRODUCTION

Although many animal surveys of high mountain brooks have been made, 
the invertebrate fauna in true glacial brooks is not well known except in the Alps. 
This fauna, consisting mainly of immature midges, seems to be richer in number 
of species in the Alps and in the present study area in Colorado than in more 
northern localities, such as the outlet from the Karsajokel glacier in Swedish Lap­
land (Thienemann 1941, 1954) and the outlet from the Hardangerjokulen gla­
cier in central Norway (Saether, 1968). As mentioned by Thienemann (1954), 
the main reason for this situation seems to be that during the recent glacial period 
the typical brook fauna could survive in the vicinity of their original habitats. In 
the Rocky Mountains the number of species must be expected to be still larger 
than in the Alps, as this range forms a long continuous north-south bridge across 
the Nearctic temperate and Arctic zones, allowing interchange between northern 
and southern animal forms (Elgmork and Saether 1970).

This work constitutes the taxonomic part of a survey of the aquatic fauna above 
timberline in North Boulder Creek, Boulder County, Colorado (Elgmork and 
Saether, 1970). It gives an account of invertebrates found except for the water 
mites and a new species of Encyrtidae, C opidosom a  (L ito m a stix ) naevia, which 
are discussed in separate publications (Saether 1966a, 1966b). The specimens 
were collected between July 8 and 13, 1960, by Dr. Kare Elgmork of the Zoo­
logical Laboratory, University of Oslo, as part of a larger study financed in part 
by a National Science Foundation grant NSF G -11667.

A general view of the region in question appears in Fig. 1 of Elgmork and 
Saether (1970), where the lakes and brooks are numbered. The part of the brook 
investigated starts at an altitude of about 3,800 meters and extends down to near 
timberline at about 3,300 meters. The geological background im pliesa low 
level of conductivity values. Further notes on the general situation, geology, and 
climate, and a description of the brook are given in Elgmork and Saether (1970). 
The Frontispiece of the same publication shows the distribution of the more num­
erous invertebrates found in relation to the location of the stations, elevations, 
water temperatures, and distribution of moss and snowbanks. The less common 
forms are given in Table 4 of Elgmork and Saether. The method used for collect­
ing was to pick up stones and brush the animals off, noting the time spent on each 
stone (from 7-25 minutes). This method is discussed in Elgmork and Saether.

The nomenclature of the present paper follows Ricker (1959) for stone flies, 
Ross (1959) for caddis flies, Tuomikoski (1960) for sciarids, Brundin (1949, 
1956, 1966) for chironomids, and Stone (1952) for simuliids.

Only the species for which systematic accounts have been made are mentioned 
in this work. A full list of the species found is contained in Elgmork and Saether.
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SPECIES

O l ig o c h a e t a

Mesenchytraeus sp.
Specimens (much contracted) measur­

ing from 1.5 to 27 mm in length were 
found.

The worms have 58 to 66 segments. 
The color is yellowish-white, opaque. 
Dorsal bundles in the anteclitellar region 
contain five to eight (usually seven) 
setae; in the postclitellar region two to 
six (usually five) setae; ventral bundles 
in the anteclitellar region contain six to 
nine (usually eight) setae; in the post­
clitellar region two to seven (usually five 
or six) setae. In most of the anteclitellar 
bundles one setae is distinctly smaller. 
The clitellum is slightly elevated and ex­
tends over Vi XI-XIII. There seem to 
be two diverticula.

Keys to species of Mesenchytraeus are 
given by Eisen (1904), Welch (1919), 
Altman (1936), Bell (1942), and Niel­
sen and Christensen (1959). References 
to known species of Mesenchytraeus are 
given by Nielsen and Christensen 
(1959), and of those mentioned, M. 
beumeri (Mich.) is most nearly related. 
Among the species mentioned by Welch 
(1919), M . hydrius Welch seems to be 
closely related. The last-mentioned 
species is one of the few enchytraeids 
found in fully aquatic biotopes.

The specimens were not examined in 
a living condition, and no dissection or 
sections were made. The specimens 
examined, however, appear to be an un­
described species.

E p h e m e r o p t e r a

Baetis sp. cf. rusticans McD.
One specimen measuring 5 mm in 

length was found at Station 14.
The species had its median caudal fila­

ment only one-third the length of the 
lateral filaments, main tracheae of the

gills visible, margins of gills darkened 
and with two to four notches. Colora­
tion and abdominal marks were about 
as in B. rusticans McD. (Ide 1937), to 
which it may belong.

P l e c o p t e r a

Isogenus sp. cf. (Pictetia) expansus 
Banks.

At Station 11 the specimen found mea­
sured 3.5 mm in length; at the other 
stations the lengths were 6.5 to 8 mm.

According to Ricker (1952, 1959), 
the present species is closest to expansus. 
The minor spine of the lacinia (Fig. 1), 
however, is only a little more than one- 
fourth as long as the major cusp. A stout 
bristle or thorn beyond the minor cusp 
and the hairs at the mesal margin are 
shorter than mentioned by Ricker (1952, 
1959). The specimens therefore seem to 
belong to another species. The subgenus 
Chernokrilus with two rare western 
species will, according to Ricker (1959), 
probably key out near the subgenus 
Pictetia with the single species expansus.
I. expansus is known from Montana to 
Colorado (Ricker 1959).

Nemoura (Zapada) hay si Ricker.
One nymph reaching only 3 mm in 

length was found at Station 18.
Although all legs and tail filaments 

were broken, the specimen must belong 
to the subgenus Zapada of Nemoura, ac­
cording to Ricker (1959). The gills of 
the specimen are about eight times as 
long as broad, and are unbranched, 
cylindrical, slightly constricted at base' 
and close to apex, i.e., as in the imagines 
of N . haysi (Ricker 1959).

The species is known from Alaska to 
California, Montana to Utah, and Colo­
rado (Jewett 1956, Ricker 1959).

Nemoura sp. (without gills).
One nymph without gills was found at 

Station 5. The specimen measured 7 
mm.

Species of Nem oura without gills can-
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F ig u r e  1. Lacinia of Isogenus (Pic- 
tetia) expansus type.

not be determined with certainty. Of the 
species mentioned by Ricker (1952), 
however, only three species without gills 
are recorded from Colorado: TV. (Pod- 
mosta) delicatula Claassen, N . (P od- 
m osta) decepta Frison, and N . (Pro- 
stoia) besametsa Ricker (syn. completa 
Rick, nec Walk.). Descriptions of the 
nymphs of decepta and besametsa are 
given by Ricker (1943). The species 
from Station 5 has the coloration and 
outline of besametsa. The spines on the 
thorax, legs, and cerci are of the same 
type, except that there are five to six 
short spines at each anterolateral angle 
of prothorax. The tenth tergite is pro­
jecting behind, but is not pointed in front. 
The antennae and one of the cerci are 
lost and the other cercus broken, but the 
antennae consist of at least 17 segments, 
probably more. The posterior margins 
of abdominal tergites are darkened (not 
mentioned for besametsa).

This species from North Boulder 
Creek may be identical with N . delica­
tula.

T r ic h o p t e r a

Rhyacophila sp. (cf. Rhyacophila sp. in
Dodds and Hisaw 1925a, Figure 

10b).
The head and pronotal shield are 

straw-colored, with scattered brown dots 
(Figure 2C and D). The body is yel­
lowish with greenish tint. The larval 
labrum is as in R. lobifera Betten (Bet- 
ten 1934). Ratio of length of head to 
dorsal width to lateral width of head is 
84:52:38.5. The second segment of 
maxillary palpus is longer than the first 
(Figure 2A); the ratio of segments to 
each other is 35:47:25:29. Left and 
right mandibles are somewhat different 
(Figure 2G and H). Front and middle 
legs are as in Figure 2E and F. The 
strong teeth on the tarsus and on the 
front tibia distinguish the species from 
those described by Ross (1944). The 
second segment of larvapods is without 
a dorsolateral spur (Figure 2B), but with 
a strong ventral almost spur-like bristle. 
The larvae have four pairs of digitiform 
gills in a transverse row on each abdomi­
nal segment, two pairs of gills on meta­
thorax, and one pair on mesothorax.

Dohler (1951) gives a key to the sub­
genera of Rhyacophila larvae. In this 
key the Colorado specimens fall in 
the subgenus Prosrhyacophila with the 
species Rhyacophila laevis Piet. (Dohler
1951) and R. retracta Mart. (Lepneva 
1964). R. laevis, however, has only one 
pair of digitiform gills on the abdominal 
segments. Of the larvae of Rhyacophila 
mentioned by Ross (1944), Lloyd(1921), 
and Flint (1962), only R. acropedes 
Banks has gills. Betten (1934) mentions 
that among the larvae of Rhyacophila 
from North America described until then 
none had gills on the abdomen. In 
Dodds and Hisaw (1925a), however, 
a species of Rhyacophila is drawn which 
is exactly the same shape of body and 
gills as these specimens. Dodds and 
Hisaw (1925a, b) mention the following 
species from South Boulder Creek: 
acropedes, alberta, anomata, atrata, 
coloradensis, hyalinata, nevadensis, and 
two to four undetermined species. The 
specimens from North Boulder Creek are 
in all likelihood identical with one of 
the above species except acropedes and
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F i g u r e  2. Larva of Rhyacophila sp. A, maxilla and labium; B, anal leg; C and D, 
head, dorsal and lateral aspects; E, first leg; F ,  second leg; G and H, 
left and right mandibles, inside and outside views.
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atrata which are described by Flint 
(1962).
Brachycentrus sp.

The species makes square cases com­
posed of small bits of woody material as 
described in Ross (1959). The head is 
dark brown with a few indistinct darker 
spots (Figure 3A); the pro thorax is 
dark brown anteriorly, brown with 
darker spots posteriorly. Lateral separat­
ing lines of mesothoracic plates (Figure 
3A) more as in Micrasema (Ross 
1959, figures 39, 14a) than as in Bra­
chycentrus (Ross 1959, figures 39, 14b). 
Middle metathoracic plates seem longer 
and more narrow than in the larvae de­
scribed by Lloyd (1921) and Ross 
(1944). The legs resemble those in 
Lloyd (1921, figures 134, 146), but the 
coxal hairs are considerably longer (Fig­
ure 3B), more as in Brachycentrus sp. 
(Wiggins 1965). Anal claws (Fig. 3C 
and D) have two strong, dark, dorsal 
teeth and three smaller and lighter teeth.

The genus has approximately 10 Ne- 
arctic species. Typical localities are 
cold, fast streams and rivers (Ross
1959, Wiggins 1965). The present 
species is not one of those whose larvae 
are described by Ross (1944). Of the 
remaining species, B. occidentalis Banks 
has a western distribution (Ross 1944), 
and may be identical with these speci­
mens.

Limnephilid genus A in Ross (1959), p. 
1044 Pseudostenophylax edwardsi 
Banks (syn. limnephilid in Type 9c 
L. 243 of Dodds and Hisaw 1925a, 
p. 127).
This easily recognizable species mea­

sured from 2.5 to 6.5 mm in length.
Larval case and general shape as in 

Dodds and Hisaw (1925a, figure 8) and 
Wiggins and Anderson (1968, figure 2). 
The head is as in Ross (1959, figures 39, 
15i), Flint (1960, figure 22a), and Wig­
gins and Anderson (1968, figure 1).

F i g u r e  3. Larva of Brachycentrus sp. A, head, pronotum, mesonotum, and meta- 
notum; B, hind leg; C and D, anal hook, inner and outer views.
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The prothorax, mesothorax, and meta­
thorax are as in Figure 4A). The hind 
leg is as in Figure 4B, i.e., somewhat dif­
ferent from Flint (1960, fig. 22a), but 
as the larvae are much smaller they prob­
ably belong to an earlier instar. Anal 
hooks are of normal limnephilid type, 
about as in Limnephilus sp. (Fig. 9C). 
Larval labrum and mandible are shown 
in Fig. 4D and C.

Flint (1960) mentions the larvae of 
Dodds and Hisaw (1925) as synonyms 
of genus D  in Ross (1959), but this 
must be an error.

A

Hesperophylax oreades sp. n. (cf. syn. 
H. designatus nec Walk. (Dodds and 
Hisaw 1925a).

l a r v a :  Mature larva 8-10 mm long. 
Head, thoracic sclerites, and legs brown 
with reddish tint; head and pronotum 
speckled with microscopic brown dots 
and some large and darker spots (Fig. 
5D), i.e., about as in H. designatus 
(Walk) (Vorhies 1909, plate 52 fig. 9; 
Lloyd 1921, fig. 96, Flint 1960, fig. 34). 
Fourth instar larva with brownish black 
head. Pronotum with a transverse 
crease, darker in anterior parts, i.e., dif-

F i g u r e  4. Larva of Pseudostenophylax edwardi Banks. A pronotum, mesonotum, 
metanotum, and first abdominal segment, B, hind leg; C, mandible; D, 
labrum.
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F i g u r e  5. Larva of Hesperophylax. A, labrum of H. oreades sp.n.; B, mandible of 
H. oreades sp.n.; C, mandible of Hesperophylax sp. (same scale as A and 
B ); D, head, pronotum, mesonotum, and metanotum of H. oreades sp.n.
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ferent from H. designatus. Abdominal 
gills single to seven-branched on mature 
specimens. [In the key of Ross (1959) 
the smallest specimens, probably belong­
ing to the third instar, key to Limne- 
philus, the fourth instar to Psychoronia 
and Hesperophylax, and only in the fifth 
instar will all larvae key to Hesperophy­
lax.] First abdominal stemite has many 
black conspicious setae, but there were 
many fewer than 100, as mentioned for 
designatus (Flint 1960).

Labium, mandible, anal hook, and 
front and hind legs of larva as in Figs. 
5A, B, 6E, B, and A. Claws on first 
legs only half as long as tarsi. [In the 
following species the claws are 0.9 times 
the length of the tarsi on the front legs; 
in designatus as long as the tarsi, accord­
ing to Vorhies (1909, plate 56, fig. 1).] 
The three rows of teeth on the front tarsi 
represented only by rudiments. Legs 
stouter than in the following species.

Leg proportions:

CO tro fe ti ta claw

First leg:
greatest length 186 : 134 : 246 : 160 : 80 : 53
greatest width 116 : 63 : 92 : 50 : 33 : 19
length : width 1.60 1.97 2.67 3.20 2.42 2.79

Hind leg:
greatest length 252 : 150 : 270 : 226 : 169 : 68
greatest width 97 : 52 : 66 : 48 : 35 : 18
length : width 2.60 2.88 4.09 4.71 4.80 3.78

(In H. designatus, Vorhies 1909):

First leg:
length : width 1.9 3.1 2.5 2.7 2.1 4.0

Coxa, trochanter and claw more slen­
der in H. designatus than in H. oreades 
sp. n.

p u p a :  Length of male pupa 7-9 mm; 
length of female pupa 8.5-12.5 mm. 
Coloration brown. Antennae much 
longer than body. On male pupa mea­
suring 7.5 mm in length, antenna length 
is 11 mm. In designatus the antennae 
extend to seventh segment, or as long as 
the body (Vorhies 1909).

Labrum, mandible, anal appendages, 
and hook plates of male and female 
pupae as in Fig. 7D, G, F, C and B. 
Labrum and mandibles of same type as 
in designatus (Vorhies 1909, plate 56, 
fig. 4; Betten 1934, plate 53, figs. 2-3) 
and as in the following species. Bristles 
at base of anal appendages reaching only 
three-fourths the length of appendages, 
and as long as appendages in the follow­

ing species. According to Vorhies 
(1909), the numbers of dorsal hooks 
are greater than in designatus on all 
plates. Upper line of posterior hook 
plates on V is straight, but concave in 
the following species.

im a g o :  (Described from males and 
females prepared from mature pupae.)

The most mature specimens are brown­
ish. Antennae dark basal and second seg­
ment. Head, antennae, pronotum, and 
mesonotum with the usual warts and 
hairs, more than one pair of warts present 
on head, as in H. minutus Ling (Ling 
1938). Ratio of lengths of segments of 
maxillary palpi: (male 7.5 mm long, 
lst-3rd segm.) 17 : 32 : 43 ; (female
8.5 mm long, lst-5th segm.) 15 : 16 :
19 : 15 : 20 ; of labial palpi (same 
ratio, same specimens) male 10 : 11 : 
19, female 9 : 10 : 14. In the figures of
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F i g u r e  6. Legs of Hesperophylax larva. A, hind leg of H. oreades sp.n.; B, first 
leg of H. oreades sp.n.; C, claw, tarsus, and tibia of front leg of Hespero­
phylax sp. (same scale as A and B); D, anal hook of Hesperophylax sp.; 
E, anal hook of H. oreades sp.n. (same scale as D ).
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F ig u r e  7 . Pupa of Hesperophylax. A , hook plates of female pupa of Hesperophylax 
sp.; B and C, hook plates of H. oreades sp.n., female and male; D, labrum 
of H. oreades sp.n.; E, anal appendage of Hesperophylax sp.; F ,  anal 
appendage of H. oreades sp.n. (same scale as E); G, mandible of H. 
oreades sp.n.
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designatus drawn by Betten (1934, plate 
52, fig. 13), the ratio of lengths of max­
illary palpus in the male are as 9 : 25 :

27.5 ; of labial palpus as 12 : 10.5 : 
16, i.e., different from oreades sp. n. 
Spines on legs are black.

Leg proportions (same individuals as above):

CO
Male

tro fe ti tai ta2 ta3 ta4 ta5 pre- api- LR 
apical cal 
spurs spurs

BV

Pi 64 : 19 128 : 128 : 58 : 37 31 24 : 26 20 0.45 2.66

p 2 73 : 19 136 : 134 : 70 : 43 32 25 : 26 17 25 0.52 2.70

Ps 78 : 2 0 123 : 185 : 85 : 54 39 26 : 27 13 20 0.46 2.69

Distance from apical to preapical spurs 
on middle tibia in same ratio 36. Dis­

tance from apical to preapical spurs on 
hind tibia in same ratio 31.

co
Female

tro fe ti tai ta2 ta3 ta4 ta5 pre- api- LR 
apical cal 
spurs spurs

BV

Pi 59 : 2 0 101 : 88 : 39 : 27 21 16 : 2 0 15 0.44 2.71

p 2 65 : 2 0 1 2 0  : 105 : 53 : 33 26 19 : 23 10 22 0.50 2.75

P3 73 : 25 1 0 2  : 143 : 69 : 42 32 23 : 23 19 9 0.48 2.62

Distance from apical to preapical spurs 
on middle tibia 27; from apical to pre­
apical spurs on hind tibia 26.

(LR :
ta ,

BV

f e  +  t i  +  t a x

ta2 +  ta3 +  ta4 +  ta5

Last dorsal segment of male has short 
black setae as in designatus (Vorhies, 
1909). Aedeagus as in designatus 
(Vorhies 1909, plate 55, fig. 23). Lat­
eral and dorsal aspect of male genitalia, 
caudal aspect of tenth tergite of male, 
and ventral aspect of female genitalia as 
in Fig. 8D, C, E, and B. Cercus with 
apico-ventral corner very little produced, 
thus deviating from H. magnus Banks 
(Ross 1944). Apex of tenth tergite 
sharp and appearing pointed from both 
lateral and caudal view (Fig. 8 C-E), 
i.e., as in H. consimilis Banks and H. 
magnus (Ross 1944). Ninth segment

with anterior angles pointed, brown, ex­
ceeding cerci, and thus deviating from all 
species described by Ross (1944). Tenth 
tergite of female genitalia with lateral 
projections occupying more than two- 
thirds of ventral aspect, thus deviating 
from female genitalia of designatus, occi- 
dentalis, incisus, and magnus (Banks 
1918, Ross 1944).

All species described by Ross (1944) 
are larger than this new species. The two 
species with the most similar male geni­
talia are consimilis and magnus. H. 
consimilis measures 18 mm long (Banks 
1900) and H. magnus 45-50 mm (Banks 
1918). H. minutus (Ling 1938, Den­
ning 1956), however, has a length of 
only 10-12 mm, but has only one pair 
of warts on head, genitalia almost identi­
cal with those of designatus, and antennae 
only about as long as the wings.

Dodds and Hisaw (1925a) found H. 
designatus and H. occidentalis in South 
Boulder Creek (H. occidentalis only re­
corded once). H. designatus was collect­
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ed between 9,000 and 11,000 feet 
(2750-3350 m) above sea level, but it 
is unlikely that the species found by 
Dodds and Hisaw really is designatus. 
H. designatus has been recorded only 
from the northeastern states (Ross 
1944). The cases of larvae and pupae 
drawn by Dodds and Hisaw (1925a, fig. 
7) are identical with those of H. oreades

and the pupal case measures only 10-11 
mm in length, i.e., less than in H. desig­
natus. The larval case is straighter than 
in the figure of the case of designatus 
drawn by Lloyd (1921, fig. 101). The 
larvae mentioned as belonging to H. 
designatus by Dodds and Hisaw thus 
probably belong to this new species. The 
larvae from the lakes, however, may be­

F i g u r e  8. Genitalia o f  Hesperophylax imagines. (Same scale in A-D) A, Hespero­
phylax sp., female genitalia, ventral aspects; B, H. oreades sp.n., female 
genitalia, ventral aspect; C-E, H. oreades sp.n., male genitalia, dorsal 
and lateral aspect, and tergite X in caudal aspect.



C h ir o n o m id s  a n d  O t h e r  I n v e r t e b r a t e s 71

long to another species, probably the fol­
lowing.

Hesperophylax sp.
l a r v a :  The larvae measure from 7-

17.5 mm in length. (Besides five larvae 
at Station 6, two were found on the shore 
of Lake 5, and 11 on the shore of Lake 
4.) Head, thoracic sclerites, and colora­
tion about as in H. oreades, but head not 
much darker in the fourth instar, and

anterior parts of pronotum not especially 
darker than posterior parts. Abdominal 
gills single to eight-branched. Labrum 
as in oreades. Mandible is shown in 
Fig. 5C. The mandibular hairs finely 
feathered, visible at an enlargement of 
400x. Legs similar to those of oreades, 
but much more slender, with longer 
claws, and with three distinct rows of 
teeth on fore-tarsi (Fig. 6C). The anal 
hook appears in Fig. 6D.

Leg proportions:

co

Front leg:
greatest length 322 :
greatest width 155 :
length : width 2.08

Hind leg:
greatest length 458 :
greatest width 143 :
length : width 3.20

tro fe ti ta claw

205 : 415 : 250 : 134 : 122 
102 : 132 : 71 : 48 : 30 
2.00 3.14 3.52 2.82 4.07

255 : 503 : 405 : 302 : 138 
68 : 108 : 72 : 42 : 27 
3.75 4.66 5.63 7.19 5.11

Compared with those of H. designatus 
(see under H. oreades), the femur, tibia, 
and tarsus are more slender in this 
species. The mandibles are slightly dif­
ferent from those in oreades and have 
feathered bristles (feathering visible at 
400x) which seems not to be the case in
H. oreades). The mature larva of this 
species has an inconspicuous inner tooth 
on the anal hooks, not present in H. 
oreades.

p u p a :  Two female pupae found at 
Station 13 measured 17 and 17.5 mm in 
length. A male pupa from the same sta­
tion measured 14 mm in length. An­
tennae extending to segment VII or as 
long as the body, i.e., as in designatus 
(Vorhies 1909). Labrum and mandible 
as in oreades. Anal appendage and hook 
plates of female are shown in Fig. 7E 
and A. Bristles at base of anal append­
ages as long as the appendages, different 
from oreades. Dorsal hooks more numer­
ous than in designatus. Upper line of 
posterior hook plates on V concave,

straight in oreades.
im a g o :  As the male pupa was not 

mature, it was impossible to prepare its 
genitalia from the pupa, but the genitalia 
could at least be seen to be characteristic 
of the genus.

One of the female pupae, however, 
was fully mature. Coloration of head, 
thorax, abdomen, legs, hairs on warts, 
antennae, wings, legs, and spines on legs, 
and placement of warts exactly as in 
designatus as described by Vorhies 
(1909), except that the posterior two 
coxae do not seem darker than the an­
terior one. Ratio of lengths of maxil­
lary palpus in male about as 28 : 
52 : 50, labial palpus as 15 : 16 : 
28. Same ratios in female, maxillary 
palpus (1-5) as 24 : 41 : 42 : 30 : 44; 
labial palpus as 18 : 19 : 35. The ratio 
of male maxillary palpus distinguishes 
this species from oreades and designatus. 
As the male pupa was not fully mature, 
however, the ratios of the male palpi are 
probably not exact.
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Leg proportions in female:

CO tro fe ti ta. ta2 ta3 ta4 ta5 pre­
apical 
spurs

api­
cal

spurs

LR BV

Pi 113 45 224 180 84 61 46 34 37 32 0.47 2.74
p» 140 49 268 226 130 79 59 40 38 4 42 0.58 2.89
P3 168 49 232 363 164 100 70 44 41 19 36 0.45 2.98

Distance from apical to preapical spurs 
on middle tibia in same ratio 68. Dis­
tance from apical to preapical spurs on 
hind tibia in same ratio 58.

This species differs from the preceding 
species by the middle and hind ta4 being 
longer than the tag, the LR, and the BV, 
and the reduced preapical spurs on the 
middle tibiae (also distinct in pupae).

Female genitalia are shown in Fig. 
8A. They resemble those of designatus 
(Ross 1944, fig. 938), but do seem not 
to be identical. Female genitalia of 
magmis, consimilis, and minutus have 
not been exactly described. H. minutus, 
however, seems too small to be identical 
with this species, and H. magnus is prob­
ably too large (Ling 1938, Banks 1918).
H. magnus is also known only from Ari­
zona, H. minutus only from Oregon and 
California, while consimilis is known 
from several western states (Ross 1944). 
According to Banks (1900), the colora­
tion of consimilis is pale yellow, while 
this species seems somewhat darker. This 
may be due to individual variation. H. 
consimilis was first described from South 
Park, Colorado (Banks 1900).

Limnephilus sp.
Thirteen larvae measuring 9-12 mm 

in length were collected, together with 
larvae of Aedes excrucians, in a little 
pond near Lake 4.

Head without distinct pattern, brown 
with a reddish tinge (Fig. 9A). Prono- 
tum with a transverse crease, but not 
darker in anterior half. Prothorax, meta­
thorax, and legs are fuscous with yellow­
ish tint. Mesosternum with three to five 
pairs of small sclerites. First abdominal 
segment with five to seven setae on each 
side of dorsal hump, two above, and 
none to two below lateral hump (Fig. 
9A), and venter with 25-36 setae (Fig. 
9B). Abdominal hump prominent. Seg­
ment VIII with about 20 setae dorsally. 
Gills in posterior cluster dorsal on seg­
ment VII; anterior cluster dorsal on seg­
ment VIII; and anterior cluster ventral 
on segment VIII, reduced to a single 
filament. Dorsal filament on segment 
VIII very small in some specimens. Anal 
hook with one strong dark accessory 
tooth and three lighter and smaller teeth 
(Fig. 9C). Case as in Limnephilus sp. 
(Denning 1956, fig. 10:2.g) or about 
as in L. submonilifer Walk (Flint 1960, 
fig. 57), made of small pieces of grass 
and leaves.

In the key of known Nearctic larvae of 
Limnephilus (Ross 1944, Flint 1960), 
L. submonilifer seems to be closely relat­
ed. The present form, however, differs 
from submonilifer by having gills dorsal 
on segment VIII, and four accessory 
teeth on anal hooks.

D iptera

F a m i l y  S c i a r i d a e  
Lycoriella (Hemineurina) sp.

One female imago was found below a 
waterfall in Brook 3-4.

Female. Length 3.1 mm; length of 
wings 2.3 mm. Thorax reddish brown

and dusty; abdomen more luteous; ter- 
gites brownish posteriorly; legs and an­
tennae brown with a yellowish tinge; 
coxae luteous, but brown at base, joints 
brown; palpi luteous, first segment brown 
at base; head almost black; wings and
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halteres subfuscous, veins yellowish 
brown; bristles on notum and abdomen 
pale, slightly subfuscous.

Eyes densely haired, with three rows 
of ommatidia in eye-bridge. Face with 
ten pale bristles, the longest measuring 
3C)u; clypeus with three bristles. Basal an- 
iennal segment longer (74m) than broad 
(63m) ; first flagellar segment (third an- 
tennal segment), including neck, meas­
uring 81m, 2.71 times as long as broad; 
fourth flagellar segment reaching 65/x,
1.90 times as long as wide, with neck 6/* 
long and 22m wide; last two segments 
lost. Pale hairs of antennae a little shorter 
than the width of segments; their apices 
half the width of antennal segments. 
Lengths of first three segments of palpi 
59n : Alfx : 55^. First segment on sub-

apical bristle and indistinct sensory pit,
1.7 times as long as broad; second seg­
ment with 11 bristles, 1.7 times as long 
as broad; third segment with nine bristles, 
2.3 times as long as wide.

Notum with short bristles, but longest 
scutellars reaching 0.16 mm. Upper 
mesothoracic katepistemite with a dis­
tinctly pale margin.

Abdomen with very short bristles. 
Proximal segment of cercopodium reach­
ing 78/x, distal segment measuring 90^ 
(Fig. 10C).

Wings (Fig. 10B) without macro- 
trichiae on cu,, m, and y, but with four 
or five macrotrichiae at base of cu2 and 
about five on wing-membrane; cuSt =  
one-third x; mSt : m, =  52 : 54; c =  
0.39 w.

Ratio of lengths of leg segments (Co to ta5) :

Pi 22 6 32 35 14 7 6 4 5
P2 20 6 38 40 15 7 5.5 4 5
P3 20 6 44 52 21 9 7.5 4.5 5

Spurs on hind tibia 92^ long; tibia at 
apex measuring 76/* in width. Apex of 
front tibia about as in Corynoptera 
sphenoptera (Tuomikoski 1960, fig. 
13c).

In Lengersdorf (1930), Frey (1948), 
and Tuomikoski (1960) this species keys 
to Lycoriella (Hemineurina) conspicua 
(Winn). The macrotrichiae on cu2 and 
on the wing-membranes, however, are 
not mentioned in the descriptions. Nev­
ertheless, this form may be a variety of 
conspicua or a very closely related 
species.

Sciaridae sp. B
One female imago was found at Brook 

4-5.
Female. Length of body 2.7 mm; 

length of wings 2.1 mm. Coloration of 
thorax black, dorsally indistinctly dusky, 
almost shining; abdomen black with 
brownish tint; legs (except coxae), 
membranous parts of thorax, and cerco- 
pods a little more yellowish brown; wings 
and halteres subfuscous, veins brown,

palpi subfuscous, first segment darker; 
bristles on notum and abdomen pale.

Eyes distinctly haired, with two rows 
of ommatidia in eye-bridge. Face with 
12 pale bristles, the longest measuring 
30/a; clypeus with three bristles. Basal 
antennal segment longer (70/x) than 
broad (63//,); first flagellar segment, 
including neck, measuring 63/x, 1.88 
times as long as broad; fourth flagellar 
segment reaching 66/x, 1.83 times as 
long as broad; flagellar segments 6 to 8 
reaching 57p, 1.71 times as long as 
broad; 12th and 13th flagellar segments 
measuring 43/t, and last segment mea­
suring 66jx and being 2.00 times as long 
as wide. Neck of fourth flagellar segment 
1 Op, long and 20^ wide. Pale hairs of 
antennae almost as long as width of seg­
ments. Lengths of first three segments of 
palpi : 70/x (1.8 times as long as broad) 
—56/1 (1.8 times as long as broad)— 
65jj. (2.00 times as long as broad). First 
segment with one subapical bristle reach­
ing 36/j, and without distinct sensory pit; 
second segment with seven bristles; third
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F i g u r e  9. Larva of Limnephilus sp. A, head, pronotum, mesonotum, metanotum, 
and first abdominal segment; B, venter of first abdominal segment; C, 
anal hook.

with eight bristles (Fig. 10E).
Notum with short, strong bristles, the 

largest scutellars about 0.10 mm long. 
Upper hind margin of mesothoracic kate- 
pisternite with an indistinct slightly paler 
border.

Abdomen with short bristles. Proxi- 

Ratio of lengths of leg segments (Co to ta5) :

Pi 21 4 27 33 :
P2 21 4 27 30 :
P3 21 4 42 49 :

Spurs of hind tibia 90 /j. long; t3 at apex 
76n wide. About seven bristles in comb

mal segment of cercopodium reaching 
70yu,; distal segment 95 p  (Fig. 10D).

Wings (Fig. 10A); cuSt : x =  7 : 13; 
y with 3-4 bristles; mSt : mx =  55 : 
50; two strong dark spines on the wing 
membrane (Figure. 10A); c =  0.44 w.

14 6 5 4 5
11 5.5 4 3.5 4
19 7.5 6 4.5 5

of front tibia. Claws without teeth.
In the key of Tuomikoski (1960) this
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species falls in Bradysia Winn. It cannot, 
however, be placed in any of the groups 
mentioned by Tuomikoski (1960), and 
seems closely related to Lycoriella Frey. 
The palpi, the antennae, and the short 
and pale bristles of head, thorax, and ab­
domen are of the same type as in the 
preceding species. In the key of Frey

(1948), the species comes out to Bra­
dysia s. str.

The two female specimens of Sciaridae 
are interesting in having bristles or spines 
on the wing membrane and not on cuj 
and m. Such bristles are not mentioned 
in earlier descriptions. The bristles or 
spines may, however, have been over­

rs sc

F ig u r e  10. A, wing of Sciaridae sp. B, female; B, wing of Lycoriella (Hemineurina) 
sp, female; C, cercopdium of Lycoriella (Hemineurina) sp., female; D, 
cercopodium of Sciaridae sp. B, female; E, palp of Sciaridae sp. B.
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looked as they are few and scattered. 
Their presence and shape may perhaps 
be used in future diagnostics.

F a m il y  T h a u m a l e id a e  
Thaumalea sp.

Two larvae and one larval integument 
were found among vegetation in the 
steepest, upper part of Brook A -l.

The larvae are very similar to those of 
T. testacea Ruthe (Saunders 192.3, Lind­
ner 1930) and T. veralli Edw. (Bertrand 
1948, Nielsen, Ringdahl, and Tuxen 
1954), but differ in some details.

The larvae measure about 6.5 mm 
(fully grown?). Larvae differ from T. 
testacea in the following particulars: 
Chaetotaxy (Saunders 1923, fig. 1) 
(Fig. 11B): all chaetae broader, those 
not ramified have their greatest width at 
a point less than half their length (Fig. 
11G) (as in T. vera lli}); those ramified 
split into a much greater number of 
hairs than four; chaeta 12 not simple 
as in testacea, but ramified; all chaetae 
seem longer and stronger, especially 9 
and 12; bristles on each side of labium 
overreaching this (Fig. 11 A); antennae

C D

less pointed (Fig. 11C); larval prothor- 
acic spiracle as in Fig. 1 ID; metathoracic 
macrochaetae as in Fig. 11F. Procerci 
long, fingerlike, provided with four 
bristles; posterior proleg with two long 
unramified bristles on the dorsal anal 
margin.

The other known larvae of North 
American species of Thaumaleidae be­
long to Thaumalea americana Bezzi 
(Johannsen 1934). T. americana differs 
from T. testacea and this Colorado 
species especially by lacking frontal 
tubercles and by having unbranched 
setae on the vertex and the upper part of 
the frons.

Only five species of Thaumaleidae 
have been described from North Amer­
ica, of which two belong to Tricho- 
thaumalea, the rest to Thaumalea (Vail- 
lant 1959).

F a m il y  C h ir o n o m id a e .
Subfamily Chironominae.
Tanytarsariae genuinae.
Eutanytarsus inermipes group. M icrop­
sectra type. Micropsectra sp.

Several larvae were found in the

F ig u r e  11. Larva of Thaumalea sp. A, labium; B, head, numbers, and letters on 
chaetae and tubercles as in Saunders (1923); C, antennae; D, larval 
prothoracic spiracle; E, chaeta 12; F ,  metathoracic macrochaetae; G, 
chaetae 10.
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middle and upper middle part of Brook 
A-l at a temperature of 10°C.

One larva was caught just above Lake 
3 at Brook 3-4.

l a r v a : Length 4 mm. Head yellow; 
abdominal segments pale grey with a 
greenish brown tinge; thoracic segments 
more green.

The larva differs from most Microp- 
sectra species by having the basal seg­
ment of the antennae only 2.2 times as 
long as the second segment, as in Calop- 
sectra sp. 7 (Roback 1957).

Ratio of length of antennal segments 
to each other as 46 : 22 : 5 : 3.5 : 2; 
annular organ directly at base; bristle of 
basal segment two-thirds from base; spur 
of antennal tubercle 10-12/t long; blade 
at apex of second segment almost as 
long as this; stalks of Lauterborn organs 
three times the combined length of the 
three distal segments; Lauterborn organs 
5.5^ long and 4.5/t wide; antennae 
about double the length of the head and

more than three times as long as the 
mandibles; basal segment and whole 
second segment luteous. Mandible with 
long, dark, apical tooth, three dark 
lateral teeth, and two dark dorso-mesal 
teeth, but without the two teeth on dorsal 
side of mandible distal to preapical 
comb present in Calopsectra sp. 7. Labial 
plate with 11 dark teeth, median very 
slightly trifid, a little lighter at margins 
and apex.

p u p a : The only pupa found had lost 
the thoracic segments. Length approx­
imately 3.3 mm. Color about as in ab­
dominal segments of larvae, but a little 
browner. Chaetotaxy of the tergites as in 
Microspectra praecox, M . sp. H., M . 
hydra Kieff., and M . groenlandica And. 
(Kraatz 1911, Goetghebuer 1928, 
Johannsen 1937b, Andersen 1937), on 
each latero-posterior angle a comb of 
fine dark teeth (Fig. 12B); 27 filaments 
in the fringe of the caudal lobes (as in 
M . sp. H., Johannsen 1937b) and with

A
F ig u r e  12. Pupa of Eutanytarsus inermipes group. Micropsectra type. A, tergites 

III to V; B, comb on laterio-posterior angle of tergite VIII; C. lamelle 
of ovipositor as seen through exuvia.
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a single filament on the disc. Several 
species of Microspectra Kieff. are men­
tioned by Johannsen (1937b) and Ro- 
back (1957b). Lamelles of ovipositors 
as seen through exuvia are shown in 
Fig. 12C.

Subfamily Diamesinae.
Tribe Diamesini.
Pseudodiamesa (Pseudodiamesa) pertin-

ax (Garrett).
Eleven larvae were found in heavy 

current below Lake Albion at Brook 0 
at 10°C. Two larvae were found on a 
plateau in waterfall in Brook A-2 at 8 °C. 
One small larva measuring 1.5 mm was 
found in Brook 2-3. One large larva 
was at the inlet of Lake 2 at Brook 3-4. 
Large head capsules, but no individuals, 
were found in Brook 6.

The longest larva measured 12.5 mm, 
but the head was a little smaller than the 
head capsules found in Brook 6, which 
means that fully grown larvae may mea­
sure about 15 mm, as found by Johann­
sen (1937a). The larvae described by 
Johannsen were whitish, but preserved in 
alcohol; these formalin specimens are 
pale olive green with a brownish tint and 
would in all likelihood have been whitish 
if preserved in alcohol. The larvae in­
vestigated by Johannsen had one reni- 
form eye-spot on each side of the head; 
young specimens of the present larvae 
have two eye-spots that are almost con­
nected, the oral one being the smaller 
(Fig. 13A); in older specimens the eye- 
spots were contiguous (Fig. 13B). Jo- 
hannsen mentions that the anterior trans­
verse comb of the labrum is apparently 
lacking; in these specimens the transverse 
comb is present, but is often difficult to 
detect.

Head brown, with darker posterior 
margin; length of head: width =  35 : 
21; labrum and epipharyngeal region 
(Fig. 13C) about as in Pseudodiamesa 
branickii (Now.) (Thienemann and 
Mayer 1933, Thienemann 1952b) and 
Pseudodiamesa nivosa group (Goetghe- 
buer 1932, Tshemovskij 1949). Maxil­
lary palp and maxillary lobe as in P. 
branickii. Hypopharynx with two to 
three rows of small, digitated sclerotized 
scales at its base in Prodiamesa praecox

Kieff. (Kraatz 1911, fig. 61). Ratio of 
segments of antennae to each other as 65 
: 21 : 4 : 2 : 4 =  6 5 :3 1 ;  basal seg­
ment one-third as broad as long and 
three times wider than second segment; 
annular organ in first fifth of basal seg­
ment; third segment annulated; styles 
of first and second segment as mentioned 
by Johannsen. Mandibles dark brown 
and black distally; ratio of mandibles to 
antennae as 2 : 1; mandibles with four 
lateral teeth and about 12 bristles in the 
inner brush, the bristles being almost 
smooth, but with very fine serrations 
along their inner margin as in P. sp. 
nivosa group (Tshernovskij 1949, fig. 
83). Premandibles very broad and with 
eight to nine digits (Fig. 13D), a little 
shorter than half the length of mandibles; 
labium strongly arched so that unflat­
tened, it seems to consist of only three 
teeth (Fig. 13F); after being flattened, 
the labium looks as described by Johann­
sen (1937a) (Fig. 13E).

Prolegs and procerci as mentioned by 
Johannsen and as in P. sp. nivosa group 
(Tshemovskij 1949, fig. 84). Tubuli 
anales variable; most specimens with 
tubuli anales as long as posterior prolegs, 
distally rounded and constricted in the 
middle; larvulae with pointed, not con­
stricted, tubuli anales; largest specimens 
with more slender tubuli reaching four- 
fifths the length of posterior prolegs; two 
specimens from below Lake Albion with 
two tubuli as long as posterior prolegs, 
two half this length, and no tubuli anales 
constricted. As mentioned by Thiene­
mann (1952b) and Fittkau (1954), it is 
usual to find different types of tubuli 
anales within the same species of 
Pseudodiamesa. The larvae had their 
guts filled with fir pollen.

This species was previously placed in 
the genus Syndiamesa, dissolved by Pa- 
gast (1947). The species more common­
ly placed in Syndiamesa are placed in 
Pseudodiamesa or Diamesa s. str. Oliver 
(1959) considers pertinax as a member 
of Pseudodiamesa. He distinguishes two 
subgenera of Pseudodiamesa, Pseudodia­
mesa s. str. and Pachydiamesa with 
Pseudodiamesa arctica (Mall.). The lar­
vae of the last-mentioned species appears, 
according to Oliver (1959), to be identi­
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cal with larvae of branicki and nivosa, 
and thus different from the larvae of P. 
pertinax.

P. pertinax is known from the Rocky 
Mountains and the Canadian arctic 
(Oliver 1959).

Pseudodiamesa nivosa Goetgh. and the 
closely related Russian species P. sp. 
nivosa group (Tshernovskij) differ from 
P. pertinax in having a more evenly 
rounded middle tooth of the labium, 
greater antennal ratio, and different pre­

mandibles and eye spots. P. sp. nivosa 
group (Tshernovskij) has its first lateral 
tooth bifid as in P. pertinax.

Diamesa (Meig.) Pag.
Diamesa s. str.
Diamesa sp. A .

Larvae were found in moss and blue- 
green algae in Brook 6. Mostly larvae 
and some exuviae were found near the 
steepest ridge (temperature 1-1.5°C). 
Larvae, some pupae, and a partly dam-

c

F ig u r e  13. Larva of Pseudodiamesa pertinax (Garrett). A, eye-spot of young larva;
B, eye-spot in older specimen; C, labrum and epipharyngeal area; D., 
premandible; E, labium flattened; F, labium not flattened.
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aged female imago with attached exu- 
vium were found very near the upper 
snowbank (temperature 0.5-1 °C). It 
is almost certain that larvae, pupae, and 
imago belong to the same species, though 
the larvae and pupae were not reared.

l a r v a : Length about 6.5 mm. Brown, 
partly brownish marbled. (The larvae 
of D. nivoriunda Fitch (D . wahlii Joh. 
nec. Meig.) (Johannsen 1903, 1937a) 
are pale green.) Anterior prolegs with 
slender curved claws that are not serrated 
and smaller serrated claws; posterior 
prolegs with strong darkish brown claws. 
Procerci lacking, reduced to only one 
short bristle measuring about 45/*. Ab­
dominal segments with minute lateral 
bristles. Tubuli anales large and swollen, 
almost as long as posterior prolegs and 
distally rounded. Head fuscous with 
almost black posterior margin; double 
eyes almost connected. Antennae with 
five segments; ratio of length of seg­
ments to each other as 37 : 9 : 5.25 : 3 
: 2.75 =  9 : 5 .  In D. nivorunda (Jo­
hannsen 1937) the fifth segment seems 
to be longer than third and fourth. An­
nular organ in first sixth of basal seg­
ment; style at apex of first segment a 
little shorter than antennal segments two 
to five combined (9:10); apical style of 
second segment almost as long as third 
segment; basal segment of antennae one 
third as long as wide (Fig. 14A). Lab- 
rum ahead of epipharyngeal area with 
many slender squamulae (Zavrel), the 
middle ones with only two or three 
teeth, the most lateral ones with about 
five teeth. Anteriolateral to these are 
some serrated spines (chatae Zavrel); 
corner of labrum with three to four 
spinulae (Zavrel), one three-forked, one 
two-forked, and one or two simple; mid­
dle bristles on anterior margin of labrum 
forked at midlength (Fig. 14B). Hypo- 
pharynx, maxillae, and epipharyngeal 
area as in Diamesa thienemanni (Pot- 
thast 1915), and Diamesa sp. prolongata 
group (Tshemovskij 1949). Premandi­
bles brown, each terminating in seven 
digits, at the lateral edge with a ramified 
bristle usually hidden under the pre­
mandibles (Fig. 14B). Labial plate with 
a half-divided middle tooth and nine 
lateral teeth; three middle teeth at same

height, rounded, and a little lighter than 
the more pointed lateral teeth (Fig. 
14C). Mandibles not quite as long as 
the double length of antennae, with about
20 bristles in inner brush (Fig. 14D).

p u p a : Length 5-6 mm. Dusky brown 
or almost black (the pupa of D. nivori­
unda is yellowish to fuscous with green­
ish tinge); male exuviae grayish luteous. 
Taps at frons lacking, as in Diamesa 
cinerella Meig. (Pagast 1947); replaced 
by a long brown bristle (0.27 mm); 
covering case of scapus with small taps 
as in cinerella and in Diamesa japonica 
Tok. (Tokunaga 1936); thoracic respira­
tory organs very slender, delicate, and 
smooth, gradually tapering to apex, with 
four to five minute teeth at apex, mea­
suring 0.42 mm (about 0.6 mm in D. 
nivoriunda)-, greatest width 18/*, exactly 
as in cinerella; three bristles ahead of 
respiratory organ similar to cinerella; 
middle one 0.28 mm (0.33 in cinerella), 
posterior one 0.17 mm (0.19 in cinerel­
la.) and anterior one 0.10 mm (as in 
cinerella).

Thoracic segments as in cinerella (Pa­
gast 1947), but the bristles a little pos­
terior to a line between the respiratory 
organs, measuring about 220/* (180/* in 
cinerella). Sternites and tergites of ab­
dominal segments shagreened with fine 
spinules in the same way as in cinerella; 
anterior lines of abdominal segments, 
pairs of dorsal marks, and lateral edges 
as in cinerella.

Abdominal bristles fuscous, as in 
cinerella; four lateral bristles (L) on 
segments II-VII and two on segment I; 
L4 represented on segment VIII by a 
small bristle measuring only 9^  (Fig. 
14E); according to Pagast (1947, fig. 
82) there is one bristle more on tergite 
VII than on tergite VII of cinerella; five 
dorsal bristles (D) and five ventral 
bristles (V ); D4 and D5 placed among 
the Diamesa — thorns; D4 longest and 
lateral of Dg; length of bristles on ter­
gite VI : Lj =  128/*, L2 =  128/*, L3- 
=  156^, L4 =  84^, Di =  152(U,, D2 =  
84/*, D3 =  44^, D4 =  68(U,, D5 =  
21/*; length of D4 on segment VII 100/*, 
on segment VIII 152/*.

Diamesa—thorns dorsal on segment
II-VIII, ventral on segment III-VIII;
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F ig u r e  14. Diamesa sp. A. A-D; la rv a ; E-H: p u p a ; J: fem a le . A, a n te n n a ; B, 
la b ru m , e p ip h a ry n g e a l a rea , a n d  p re m a n d ib le s ; C , la b iu m ; D, m an d ib le ; 
E, p o s te rio r  c o rn e r  o f  se g m e n t VIII; F ,  d o rsa l th o rn s  o f  se g m e n t VII; 
G, v e n tra l th o rn s  o f  se g m en t VII; H. th o rn s  o n  s te rn ite  IV; J, lam e lla  
o f  th e  o v iposito r.
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conic thorns, or, at any rate, some of the 
thorns of tergite II about the same height 
as in segment III and not, as in cinerella, 
about half the height; shape of dorsal 
and ventral thorns are shown in Fig. 
14F-H; on sternites VII and VIII the 
thorns stand on a semicircular chitin 
formation as in japonica, so their apices 
are directed outward from the median 
line and slightly forward, i.e., as in D. 
nivoriunda; thorns projecting a little in­
wards on sternites III-VI.

Lateral borders, anal lateral comers, 
lobes of segment IX, and genital sac of 
male as in cinerella; curved bristles of 
segment IX measures about 0.37 mm in

length (0.27 mm in cinerella.)
Table 1 gives the number of ventral 

and dorsal thorns on five female exuviae 
(no whole female exuviae were found). 
As in cinerella, the number, especially 
ventrally, is difficult to distinguish, as 
small spines are placed between and a 
little posterior to the larger ones. Es­
pecially dorsally the thorns are thus di­
vided in two size groups. In the Table 
the “large thorns” are given in ordinary 
numerals, the “small thorns” in sub­
scripts.

As it will apear from the Table, the 
number of thorns is much greater than 
in cinerella and japonica.

T a b l e  1. Number of thorns in five male exuviae of Diamesa sp. A . 

(for explanation see text).

DORSAL VENTRAL

II 9 7. 8_ 9. 9„
3 2 5 2 2

III 9 9 9 11

o

5, 70 6 5„ 705 2 4 2 3 10 8 9 9 8

IV 6 10 9 10 10 6 8 9 8 87 2 3 2 4 9 20 15 17 20

V 8 11 11 11 11 9 8 12 8 99 1 2 1 2 10 i s 13 20 18

VI 10 11 10 10 11 11 8 7 10 92 3 7 2 4 15 24 20 15 24

VII 1 0 , 11 1 0 , 11 10 10 10 15 12 94 3 5 4 4 23 26 24 20 23

VIII 10„ 11 9 9 9„ 7 9 8 10 102 3 3 2 2 27 33 23 20 19

Sum 62 70 6 6 71 70 48 50 57 53 5232 16 29 15 21 94 126 104 101 112

im a g o : A female imago a little dam­
aged and attached to an exuvium of the 
above-mentioned type was found in the 
uppermost sample. The keys of Pagast 
(1947) and Goetghebuer (1939) lead to 
Diamesa s. str.; the key of Goetghebuer 
(1939) for females, to D. cinerella 
Meig. (waltlii Meig.).

Thorax, metanotum; and scapus 
brownish black; mesonotum with strong 
grayish pruinosity and two broad, dark, 
fuscous, longitudinal bands; legs fuscous; 
abdomen dusky brown with luteous

markings consisting of two anteriolateral 
irregular stains widest anteriorly, tapering 
backwards, and merging with a median 
posterior stain. Abdominal and dorso­
lateral metanotal bristles forming darker, 
circular spots; halteres pale, with a 
greenish yellowish tint, fuscous at base; 
antennae brown; palpi brown.

Clypeus with about 40 curved bristies, 
the longest measuring about 55p. Anten- 
nal ratio of female 0.44, i.e., according 
to Johannsen (1903, plate 47 fig. 7) 
less than in D . nivoriunda Fitch; seg­
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ments of antennae well separated; seg­
ment 8 of female antennae as long as 
segments 5-7 combined, i.e., about as in 
the female of D. ursus (Kieff.) men­
tioned by Oliver (1965), but not as 
mentioned by Edwards (1922); longest 
antennal bristle as long as segment 8, 
i.e., longer than in D. nivoriunda. Sec­
ond segment of palpi somewhat project­
ing, fourth segment slightly siuate, apex 
with an inner indistinct enlargement; ratio 
of lengths of segments (in p )  as 111 : 
148 : 164 : 226; the last segment com­
paratively longer in D. nivoriunda (?) 
Sublette (1964). Eyes rounded above, 
hairy. Vertex bristles long and strong, 
the longest reaching 1 00m.

There are 15 completely uniserial 
dorsolateral metanotal bristles, the long­
est reaching 128/j,. About seven lateral

Leg proportions (fe to ta5) :

Pi 88 100 59

P2 98 90 40

P3 106 112 69

BV =  3.74; SV =  3.19.
The leg ratio of D . nivoriunda (?) 
(Sublette) is 0.68; of Oliver’s specimen 
of D. ursus 0.67, i.e., clearly different.

Wings somewhat yellowish, with micro- 
trichia; veins yellowish brown, anterior 
veins a little more brown than the others;
r-m deflected towards costa; r  „ sur-

4 + 5
passed by c; outlet of r-m in m one 
fourth the length of m-cu distad outlet 
of m-cu [in D. nivoriunda according to 
Johannsen (1903 plate 47 fig. 9) this 
ratio is about one half]; m-cu half 
the length of r-m and stands half its own 
length from fork of cu. It is as in D. 
leona Rob. (Roback 1957a, 1959) and 
Oliver’s specimen of D. ursus (Oliver
1965).

The large lamellae of the ovipositor 
appear in Fig. 14J.

Length of female 4.9 mm; length of 
wings 3.9 mm.

Diamesa sp. A is not described as a 
new species because of the absence of

pronotal bristles measure from 45^ to 
128/i. No prealar bristles. One very 
small and indistinct dorso-median bristle. 
Eight supra-alar bristles, 1, 2, 3, and 5, 
aligned; 4 and 6 next to 3 and 5; 4, 6, 7, 
and 8 aligned; longest supra-alar reach­
ing 98/x. No postalar bristles. Scutellum 
with about 45 scattered bristles, the long­
est reaching 270^.

Fore-tarsi not bearded, the bristles 
about two times as long as width of 
metatarsus; microtricia on legs measuring 
one-sixth of width of metatarsus; bristles 
similar on all segments and legs. Tibial 
comb of hind leg with 20 spines; ta4 
typically cordiform, not as long as ta5. 
Claws smooth apically, with three basal 
attenuate bristles or spines. Ratio length 
of claw: length of longest claw bristle: 
length of ta5 as 16 : 7.5 : 43.

LR

29 18 9 10 0.59

23.5 15 8.5 10.5 0.44

40 20 9.5 11 0.61

male specimens, but it seems closely re­
lated to the cinerella group. This group 
has two northern species, D . ursus Kieff. 
and D. thienemanni Kieff. (syn. D. semi- 
reducta Saeth.), and four species known 
from the Alps, Central Europe, and 
England, namely cinerella Meig., thiene­
manni Kieff., tonsa Hal., and hamati- 
cornis Kieff. (Saether, 1968) (Pagast 
1947). The American species D. 
nivoriunda (Fitch) (D . waltlii Joh. 
nec Meig.) (Johannsen 1903, 1937, 
Malloch 1915, Sublette 1964) seems 
also to fall in this group. Its hypopygium 
(Malloch 1915, plate XXIII fig. 11) 
closely resembles that of D. hamaticornis 
(Pagast 1947, fig. 49). D . leona Rob. 
(Roback 1957a) also seems closely re­
lated to Diamesa sp. A , but differs in the 
female genital claspers, palpi, leg ratio, 
apically toothed claws, and size. [Ro­
back (1959, p. 2) writes: “The anten­
nal segments are in the ratio 8 : 4 : 4 :
3.5 : 12.” This would mean that the fe­
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male has only five antennal segments. As 
Roback doesn’t mention such a number 
distinctly, it must be presumed that two 
or three numbers have been omitted], D. 
nivoriunda differs in antennal ratio, ratio 
of segments of palpi, fewer bristles on 
scutellum, fewer spines in hind tibial 
comb, different leg ratio, and different 
wing venation. D. ursus may be identical 
with Diamesa sp. A, but Edward’s speci­
mens differ by antennal characters, Oli­
ver’s by leg ratios and perhaps cerci.

In the genus Diamesa, deviations from 
the normal antennae with 14 segments 
often occur, such as AR about 1.0 and 
segments 3-13 with two circles of long 
hairs. As a first deviation the AR may 
be much less than 1.0, for instance, as in 
D. cinerella and D. berardensis Ser.-Tos. 
(Serra-Tosio 1964), but still with two 
hair circles. The hair circles, however, 
may also be reduced to only one per seg­
ment, i.e., as in D. ursus and D. tonsa, 
and the antennae to only nine segments 
in the male, and with only one hair circle 
per segment. The wings may be atrophied 
or small (Pagast 1947, Saether 1968). 
As shown by Saether (1968) the imma­
ture stages in the same groups also seem 
to follow a similar trend with reduction 
of procerci setae and antennal ratio in 
the larvae. In view of the close relation­
ship to D. ursus and the reduction of an­
tennal ratio and procerci setae in the 
larvae, it seems most likely that the de­
scribed species has more or less reduced 
male antennae.

Diamesa sp B.
Larvae were found in lower and mid­

dle parts of the Brook 6 between small 
snowbanks, grasses, and white flowers, 
with a temperature of about 1 °C.

The species seems closely related to 
D. aberrata Lundbl. according to a rem­
nant of male exuvia and a female pupa. 
D. aberrata, according to Wiilker (1959 
p. 345), forms a species pair with D. 
incallida Walk. [syn. Diamesa sp. VII 
of Pagast (1947), p. 515, 521], An­
other very closely related species is D. 
fonticola Saeth. (Saether 1969). It is, 
however, not quite certain that the larva 
belongs to the same species as the pupa, 
as the larva seems more closely related 
to the latitarsis group.

l a r v a : Length about 6.5 mm. Color 
an olive, greenish brown; head brown 
with a dark, almost black posterior mar­
gin. Anterior and posterior claws as in 
Diamesa sp. A. Procerci lacking; instead 
of these there is one short bristle as in 
Diamesa sp. A. Tubuli anales reach half 
the length of posterior prolegs, dorsal 
ones a little shorter and thicker than 
ventral ones, both pairs distally rounded 
(Fig. 15C).

Antennae with five segments; ratio 
of lengths of segments to each other as
21 : 6.5 : 4.5 : 4 : 4 =  21 : 19 =  1.1, 
[in D. aberrata 1.4 (Andersen 1937); 
in D. incallida 2.3 (Wiilker 1959)]; an­
nular organ at base of basal segment; 
blade at apex of first segment: combined 
segments 2-5 =  11.5 : 19; apical style 
of second segment a little longer than an- 
nulated third segment (i.e., about as in 
D. incallida (Wiilker 1959, fig. 2A); 
basal segment of antennae 2.5 times as 
long as wide (Fig. 15B). Labrum, hypo- 
pharynx, maxillae, and epipharyngeal 
area similar to Diamesa sp. A, but the 
chaetae (Zavfel) broader at their bases; 
four to five spinules and the two middle 
bristles on anterior margin seem not to 
be forked at mid-length (?), thus differ­
ing from D. aberrata (Fig. 15A) (In D. 
incallida, however, the bristles are not 
forked). Premandible with seven digits; 
labial plate (Fig. 15D) a half-divided 
center tooth and nine pointed, lateral 
teeth; mandibles very broad, with big 
teeth, the second and third over-reaching 
the point, and lighter than it, with about 
18 bristles in the inner brush and a notch 
on the outer margin (Fig. 15E), i.e., 
about as in D. lindrothi Goetgh. and 
D. valkanovii Saeth. (Styczyriski and 
Rakusa - Suszczewski 1963, Saether 
1968).

The squamulae also seem similar to 
those in D. lindrothi and valkanovii and 
in D. sp. B, but the present species differs 
distinctly in other particulars, especially 
in the lack of anterior setae with about 
eight dichotomously spread branches, as 
in D. lindrothi and valkanovii.

p u p a : The female pupa and the male 
exuvia key to near D . aberrata but show 
several dissimilarities.

Length of female pupa 4.5 mm.
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F ig u r e  15. Diamesa sp. B. A, labrum of larva; B, antenna of larva; C, posterior 
segments of larva; D, larval labial plate; E, mandible of larva; F, 
spermathecae of female as seen through pupal exuvia, a, front view, b, 
lateral view; G, lamella of ovipositor as seen through pupal exuvia.

Coloration fuscous, almost black; male 
exuvia yellowish brown.

Covering case of scapus naked. Thor­
acic respiratory organs slender and 
smooth, gradually tapering towards apex 
and a little to its base, measuring 0.35 
mm in length and having a dark brown 
color. Bristles anterior to respiratory 
organs and lobes of segment IX lost; 
bristles a little posterior to a line between 
respiratory organs measure about 170^.

Lateral edges of last abdominal seg­
ments notched. Diamesa-thoms, sha­
green of abdominal segments, and genital 
sac of male as in aberrata, (Pagast

1947), but color of thorns and bristles 
not fuscous but yellowish brown.

L2-bristles on male exuvia on every 
segment about midway between Lx and 
L:l; on female pupa L2 is placed nearer 
Lj, except middle of L, -Ls on segment 
IV. D4 and Dr> on a line just anterior to 
abdominal thorns; there are 0-2 thorns 
outside D4. Length of bristles on segment 
VII of male exuvia (in /x) : Lj =  220; 
L9 =  204; L3 =  200; L4 =  80 (very 
fine); Dx =  76; D2 =  36; D3 =  24; 
D4 =  128; D5 =  24; lateral bristles on 
segment VIII : L, =160; L2 =  32; L3 

12.
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Number of thorns (for explanation see 
Diamesa sp. A ) :

II-VIII 
dorsal:

m a le :  1 0 ^ , 5 ^ ^  1 0 ^ 8 , .  

f e m a le :  1 0 2> 8 3> 7 ^ ,  8 ^ ,  5 ,

III-VIII 
ventral:

male: 9 , 9  , 9 , 14 , 12 ,11 .
5  10  7  3 11 12

female: 8 , 9  ,8 ,1 1  ,1 0  ,0 .
4 11 9 15 10

im a g o : Female pupa shows that fe­
male imago has a fuscous coloration; dor­
solateral bristles uniserial and, as abdomi­
nal bristles, placed in white, rounded 
spots. Antennae with eight segments, 
segment 8 being as long as combined 
length of segments 5-7. Lamellae of ovi­
positor and spermathecae as in Fig. 15 
F-G.

Diamesa sp. C. (cfr. Saether 1969) 
Specimens were found in lower and 

middle parts of brook A -l, temperature 
10°C; in upper plateau in waterfall of 
Brook A-2, temperature 8°C; and in 
Brook 2-3, temperature 10°C.

l a r v a : Length of largest larvae 7 
mm. Color brownish marbled with 
blackish brown head. Claws of anterior 
and posterior prolegs appear as in preced­
ing species. Procerci lacking; replaced 
by four short bristles of which two are a 
little longer than the others; anterior to 
these is one finer bristle measuring half 
their length, as in Diamesa lindrothi 
Goetgh., D. latitarsis Goetgh., and D. 
valkanovii Saeth. (Thienemann 1936, 
Wiilker 1959, Saether 1968). Tubuli 
anales short, distally rounded, reaching 
about one-fourth the length of posterior 
prolegs (Fig. 16B).

Ratio of antennal segments to each 
other as 23 : 8 : 5 : 3 : 3 =  23 : 19, 
but length of basal segment seems to vary; 
annular organ at base of basal segment; 
ratio of blade at apex of first segment to 
combined segments 2-5 as 15 : 19, i.e., 
as in D. latitarsis—Gr. (Wiilker 1959, 
fig. 2b); apical style of second segment 
as long as annulated third segment; ratio 
of antennae to mandibles to premandibles

as 42 : 78 : 43; mandibles with one 
large lateral tooth over-reaching the point 
and three smaller lateral teeth; there are 
about twenty bristles in the inner brush 
(Fig. 16D). Premandibles with seven 
digits. Hypopharynx and maxillae as in 
Diamesa sp. A ; labrum and epipharyn­
geal area as shown in Fig. 16A; labrum 
with broad squamulae (fewer than in the 
preceding species), as in D. latitarsis Gr. 
(Wiilker 1959 fig. 3b), and also with 
strong chaetulae laterales. Labium with 
ten lateral teeth and one bifid middle 
tooth; first lateral teeth as high as middle 
toth (Fig. 16C), i.e., as in Diamesa ex. 
gr. latitarsis Goetgh. (from Tatra moun­
tains) (Styczynski and Rakusa-Suszczew- 
ski 1963); labium seems to vary much 
perhaps owing to different wear as shown 
in D. valkanovii Saeth. (Saether 1968).

p u p a : One male pupa probably be­
longing to this species was found in the 
steepest part of Brook A-l.

Length about 5 mm. Coloration 
brownish marbled; exuvia yellow.

Covering case of scapus with many 
long and dense taps (Fig. 16E); thoracic 
respiratory organs lost; replaced by two 
equal bristles anterior to respiratory or­
gans, measuring about 85^. Thoracic 
segments covered with dense, scale-like 
eminences (Fig. 16F) and with cross­
stripes as in D. latitarsis-group (Pagast 
1947). Tergites and stemites with a poly- 
gonic design on the whole surface except 
where the somewhat darker dorsal marks 
are seen; spinules almost always in com­
ers of polygons and always on lines 
forming polygons (Fig. 16G); spinule 
shagreen only posterior on segment I; on 
other segments a strong shagreen, but 
always with a broad band anterior to 
Diamesa-thoms without spinules. Lateral 
edges of segments indented. Shagreen 
seems to be similar to that of the lati- 
tarsis-group.

Diamesa-thoms very faintly indicated 
on tergite I, with about six thorns as in 
D. tyrolensis Goetgh. (Pagast 1947). 
Thorns on tergite II reach only about 
half the length of thorns on posterior 
segments. Ventral thorns higher and 
more slender than dorsal ones. One to 
three rows of scale-like points posterior 
to ventral thorns (as in latitarsis-gcoup),
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F ig u r e  16. Diamesa sp. C. A-D : larva; E-J : pupa. A, labrum and epipharyngeal 
area; B, posterior segments; C, labium; D, mandible; E, covering case 
of scapus; F ,  structure of prothoarcic surface; G, structure of surfaces 
of segments II to VIII; H, structure of surface of segment I; J, segment 
IX.
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and posterior to these there is a very fine 
shagreen (as in all intersegmental con- 
junctivae).

Number of thorns (for explanation see 
Diamesa sp. A ):  Tergites I-VIII: 60, 
2 3 18<,, 148, 186, 153, 152, 104. Stem- 
ites III-VIII: 0 5, 12ln, 1237> 930, 1081, 
910. (Subscripts indicate number of 
scale-like points posterior to ventral Dia- 
wesa-thoms).

D4 equal to Dg, close together, and 
one or two thorns from margin; L, and 
L2 also close together. All L-bristles short 
and grayish; L4 a little longer than the 
other ones, but much finer. Length of 
bristles on tergite VI: Lj =  L2 =  L3 
— 40^,; L4 ~  44ju,; Dj =  D2 =  28ju; 
D3 — 44yu; D4 =  D5 — 20^.

Curved bristles of segment IX about 
0.26 mm long. Genital sac much longer 
than lobes of segment IX, thick, brown­
ish colored at their end, distally rounded 
and bent upwards (Fig. 16J), i.e., of 
cinerella-type and not as in the latitarsis- 
group.

This species seems most closely related 
to the latitarsis-gtoup. In several particu­
lars, however, such as the posterior 
bristle, instead of procerci and the genital 
sac of the male pupa, it is more like Dia­
mesa sp. A and the cinerella-gmup.

Diamesa sp. D.
One larva was found in Brook A-2; 

water temperature 8°C. Larvae were 
found in upper middle parts of Brook 
A-l; water temperature 10°C. Larvae 
were found below Lake Albion in Brook 
0; temperature 10°C.

The species is similar to preceding 
species in length, coloration, preanal 
bristles, prolegs and claws of prolegs, 
mandibles, premandibles, hypopharynx, 
and epipharyngeal area. Tubuli anales 
reaching half the length of posterior pro­
legs. Ratio of antennal segments to each 
other as 23 : 5 : 3 : 2 : 2 =  23 : 12; 
blades and styles of antennae as in sp. B.; 
ratio of antennae to mandibles to pre­
mandibles as 24 : 40 : 25. Labium with 
a median bifid tooth and nine lateral 
teeth; third and fourth teeth bifid (Fig. 
17A). Labrum about as in Diamesa sp.
C, but the two middle bristles on anterior 
margin of labrum seem to be forked at 
mid-length.

Diamesa sp. E.
Larvae were found in lower stretches 

in vegetation of Brook 4-5; temperature 
3.5°C., and in lower stretches of Brook 
6; temperature 1°C.

The species differs from Diamesa sp. 
C  in having a somewhat different labium 
with a bifid median tooth and eleven 
lateral teeth, the median tooth and the 
first lateral teeth being a little lighter 
than the others (Fig. 17B); ratio of an­
tennal segments to each other as 28.5 : 
8 : 5 :  3.5 =  28.5 : 19.5; similar to sp. 
C in all other characters.

It is possible that specimens here called 
sp. C, D , and E  all belong to a single, 
greatly variable species.

Diamesa sp. F.
Larvae were found below waterfall 

and in heavy current in temperature 5°C.
Length 6.5 mm. Coloration brown 

with brownish-black head. Prolegs as in 
sp. C; tubuli anales reaching half the 
length of posterior prolegs; instead of 
procerci, there are four equal bristles, 
and, anterior to these, one finer bristle 
reaching half their length.

Ratio of antennal segments to each 
other as 27 : 7 : 6 : 2 : 2 =  27 : 17; 
annular organ in first sixth of basal seg­
ment; style at apex of first segment a 
little shorter than segments 2-5 combined. 
Hypopharynx, maxillae, epipharyngeal 
area, and premandibles about as in sp. 
C; labrum about as in sp. C, but with 
only three spinules. Mandibles as shown 
in Fig. 17C with about 25 feather-like 
bristles; labium with one simple median 
tooth and nine lateral teeth, first lateral 
teeth being equal to median tooth (Fig. 
17E).

Diamesa sp. G.
One single larva was found in Brook

2-3; temperature 10°C. Twelve juvenile 
larvae were found in Brook 3-4; temper­
ature 5°C.

Length 4.5 mm. Coloration brownish, 
marbled with brownish-black head. Tub­
uli anales and prolegs about as in sp. D.

Ratio of antennal segments to each 
other as 23 : 9 : 4 : 3.5 : 3 =23 : 19.5; 
first blade at apex of basal segment 
reaching the middle of third annulated 
segment; second blade almost same
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G
F ig u r e  17. Larvae of Diamesa. A, Diamesa sp. D , labium. B, Diamesa sp. E, labium.

C-E. Diamesa sp. F. C, mandible; D, one of the bristles in inner brush of 
mandible; E, labium. F-G Diamesa sp. G. F, labium; G, antenna.

length (Fig. 17G). Labrum, hypo- 
pharynx, maxillae, premandibles as in sp. 
C; labium (Fig. 17F) about as in sp. 
B; mandibles as in sp. C.; ratio of man­
dibles to antennae as 90 : 42.5.

The larvae of Diamesa s. str. may be­
long to seven different species or may 
simply be variants, stunted forms, or dif­
ferent stages of three or more species. 
At least three species are present: Dia­
mesa sp. A ., Diamesa sp. B, and Dia­
mesa sp. C, including one or more of the 
other species. The species D -G  will all 
probably belong in the Diamesa latitarsis- 
group (Pagast 1947, Thienemann

1952b, Wiilker 1959, Serra-Tosio 1964, 
Saether 1968).

Subgenus Pseudokiefferiella Zavfel 
(syn. Diplomesa Pagast)

Thienemann (1952a, 1952b) states 
that according to the collection of Vail- 
lant, Diplomesa lapponica Pagast ( — 
Pseudokiefferiella Zavrel) is identical 
with Diamesa parva Edw.

Diamesa (Pseudokiefferiella) sp. H.
Specimens were found together with 

Diamesa sp. A in moss and blue-green 
algae in Brook 6.
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l a r v a : Length 10.5 mm (6-7 mm in 
parva (Zavrel 1941a). Coloration uni­
formly brown (fulvous in parva); head 
brown with darker posterior margin; the 
two eye-spots merged into a single eye- 
spot situated in a pale area on each side; 
length of head to width of head as 35 to 
22. Abdominal segments with strong 
dark hairs of Eukiefferiella bavarica type; 
thoracic segments slender; posterior pro­
legs with brown claws; tubuli anales 
slender, distally rounded, reaching a little 
more than half the length of posterior 
prolegs (Fig. 18C); procerci dark 
brown, strong, broader than high, with a 
basal spur and a very strong basal bristle, 
and one finer lateral bristle and six 
strong bristles at apex (seven in parva) 
(Fig. 18D).

Ratio of antennal segments to each 
other as 44 : 10 : 7 : 3 : 4 =  44 : 24; 
length of basal segment to width of basal 
segment as 44 : 17; blade at basal 
segment a little longer than segments 2- 
5; annular organ in first fifth of basal 
segment; sensory bristle of basal segment 
at three-sevenths the height of the seg­
ment; style at apex of second segment 
reaching midway up annulated third seg­
ment. Labrum with squamulae (Zavfel), 
five single-pointed spinules, and ramified 
chaetae (Fig. 18A) (in parva the chaetae 
are single-pointed). Epipharyngeal re­
gion, maxillae, and hypopharynx as in 
parva (Zavfel 1941a). Premandibles 
with six or seven blunt digits; mandibles 
as in parva; ratio of mandibles to an­
tennae as 101 : 68; labium with one 
median tooth and six lateral teeth (Fig. 
18B).

p u p a  : Length 6 mm. Coloration uni­
form brown; male exuviae subfuscous. 
Thoracic respiratory organs slender, as in 
Diamesa s. str., with a peculiar grayish- 
brown color as in parva (Pagast 1947), 
and measuring 350/t (360/* in parva). 
Covering case of scapus naked; attach­
ment points of wings dusky. Thoracic 
bristles thin, the longest, middle one mea­
suring 120/i (as in parva).

Tergite I is most very finely shagreened 
and without spinules on intersegmental 
conjunctiva I /II  (in contrast to parva). 
As in parva, segments II-IX uniformly 
covered with fine spinules, but these con­

tinue beyond lateral fields not only on 
segment II but also on segments III-IX. 
Marks on abdomen slightly darker than 
their surroundings and with no spinules. 
A two to four double anal row of points 
are sharply conspicuous dorsally; the 
band anterior to these has very few spin­
ules. Points consisting of enlarged 
spinules are in same position and have 
the same coloration as in parva, but with 
about 100 points on segment VI and 
other segments (only about 35 in parva). 
Points less dense on tergites II and III 
than on other segments; they are espe­
cially dense on segment VIII, but here a 
little smaller than on preceding tergites. 
In connection with spurs at anal comers, 
segments IV-VII have points of the 
same shape, but these measure only three 
times the length of ordinary spinules. 
Spinules present in intersegmental con- 
junctivae II/III to VIII/IX . A brown 
band present anteriorly on segments II- 
VIII, but spinules here are not substituted 
by shagreen. Stemites also covered with 
fine spinules, but spinules finer and anal 
points lacking; only spinules in their 
place. Anal comers of stemites II-VIII 
drawn out into a spur as in parva; a 
similar spur at lobes of segment IX. 
Lobes of segment IX and genital sac of 
male as in parva; bristles of lobes mea­
suring about 130/i. D-bristles fine and 
short; D, measures about 75/*; D2 and 
D3 70/i, D4 100/x, and D5 about 40/t; 
Dj and D4 slightly brown at base; Dx, 
D3, and D4 form a row; D4 and D5 
among anal row of points. L-bristles 
placed as in parva; length of Lx and L2 
about 185/^ (290/* in parva)-, L3 mea­
sures 170/i and L4 75/i.

Diamesa (Pseudokiefferiella) sp. J.
A single larva was found in the lower 

part in vegetation at Brook 4-5; tempera­
ture 3.5°C. One larval exuvia was found 
in the open space between two snow 
banks in Brook 6.

Length 4 mm. In appearance very 
similar to larvae of Eukiefferiella bavari- 
ca-group. Larva with brown, high pro­
cerci (height: width =  2 : 1); procerci 
with basal and subterminal spurs, seven 
bristles at apex, and long orally-directed 
bristle, on the whole as in the second
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species of Pseudokiefferiella mentioned 
by Zavrel (1941a) (Fig. 18J). Colora­
tion olive greenish; head brown with 
darker posterior margin; eye-spots in a 
lighter field, not contiguous as in parva 
(Fig. 18F); claws of posterior prolegs 
luteous; tubuli anales reaching two-thirds 
the length of posterior prolegs (Fig. 
18H).

Ratio of antennal segments to each 
other as 43 : 11 : 6.5 : 3.5 : 2 =  43 : 
23 (much like the preceding species); 
basal segment four times longer than

wide, with annular organ at base; blade 
at apex of basal segment extending be­
yond segment 3; style at apex of second 
segment a little shorter than annulated 
third segment. Mandibles with about 21 
bristles in inner brush (as in parva); 
bristles feathery; entire mandibles fus­
cous with blackish point; ratio of mandi­
bles to antennae as 43:26. Labium 
with single median tooth and six lateral 
teeth; the five median teeth a little lighter 
than the others (Fig. 18G). Epipharyn­
geal area, maxillae, hypopharynx, and

%

F

D

F ig u r e  18. Larvae of Diamesa subgen. Pseudokiefferiella. A-E. Diamesa (Pseudo­
kiefferiella) sp. H. A, labrum; B, labium; C, posterior segments; D, 
procerci; E, eye-spot (arrowpointing anteriorly); F -J .  Diamesa (Pseudo­
kiefferiella) sp. J.; F ,  eye-spot (arrow pointing anteriorly); G, labium;
H, posterior segments; J ,  procerci.
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premandibles seem to be of same type 
as in preceding species. Labrum dam­
aged, but bristles on anterior margin of 
labrum all short and simple with squa- 
mulae present. In all likelihood, labrum 
is of same type as in preceding species.

Other immature stages of Diamesa 
(Meig.) Pag. known from North Ameri­
ca are those of D . nivoriunda (Fitch.) 
D. mendota Mutt. D. fonticola Saeth. 
and D. spinacies Saeth. The pupa of D. 
fulva Joh. belongs, according to Pagast 
(1947), to Sympotthastia and is possibly 
synonymous with S. zavreli Pag. The 
larva, however, seems almost identical 
with Potthastia gaedei Meig. (Thiene­
mann 1952b). The larva mentioned as
D. nr. fulva Joh. by Roback (1957b) 
may also belong to Sympotthastia or 
Potthastia. The larva of Potthastia 
longimanus? Kieff. has been reported 
from the Savannah River (Roback 
1953b).

Tribe Boreoheptagyini (sensu Brundin
1966)

Boreoheptagyia sp.
A single larva in this genus was found

near the inlet of Brook A-l into Lake 
Albion. It is distinct from Boreoheptag­
yia lurida Phil., the only described North 
American species.

Length 6 mm. Coloration fuscous 
with greenish tint; head brownish black; 
intersegmental conjunctivae and sternites 
lighter than tergites, but not white; claws 
of anterior prolegs yellow. Posterior and 
anterior prolegs and claws, procerci, 
bristles on the feeble procerci, and tubuli 
anales about as in lurida (Saunders 
1928) (Fig. 21D).

With two similar pairs of strong tuber­
cles on dorsal side of head; directed 
cephalad and upward and with a short 
stout apical bristle, like the second pair 
of tubercles in lurida (Fig. 19A). An­
tennae originating on a broad, circular 
tubercle with a flat top (Fig. 19C); ratio 
of lengths of antennal segments to each 
other as 18 : 4 : 6 : 1; second antennal 
segment with two styles (one in lurida, 
three in European species) (Saunders 
1928, 1930); third antennal segment 
annulated; basal segment with three 
sensory pits; blade of basal segment 
twice as long as basal segment. It is
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F ig u r e  19. Larva of Boreoheptagyia sp. A, head and prothorax; B, labium; C, 
antenna; D, posterior segment; E, palpus maxillaris.
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difficult to determine whether there are 
four or more segments, but as in the 
species described by Mayer (1935) and 
in H. brevitarsis Tok. (Tokunaga 1939), 
it is likely that only four antennal seg­
ments are present (Fig. 19C). Eyes with 
three lenses. Mandibles with six teeth; 
proximal teeth very small and distally 
lighter than the other fuscous ones; about 
15 inner bristles (11 in lurida); dorsal 
bristles strong; mandibles slightly longer 
than antennae. Labium with six rounded 
teeth in a median straight line and six 
lateral teeth on each side, thus making 18 
teeth (Fig. 19B). Premandibles with six 
teeth. Maxillary palps with colored parts
5.5 times as broad as high, bearing 12 
papillae (Fig. 19E). Maxillary lobes, 
hypopharynx, and epipharyngeal area as 
in lurida. Labrum as in Heptagyia sp. 
(Mayer 1935) and in H. brevitarsis.

Very short, minute papillae are found 
on dorsum of larvae; metathorax and all 
abdominal segments bearing two pairs; 
oral pair on metathorax shorter than the 
other; with two especially strong bristles 
between the metathoracic pairs. Vestiture 
of body as in lurida.

Subfamily Orthocladiinae 
Tribe Orthocladiini.
Cardiocladius sp.

One larva was found in steepest part 
of Brook A -l; temperature 10°C. One 
of the predominant chironomid larvae of 
North Boulder Creek (temperature 3.5° 
C .); 98 specimens in one sample were 
found in the middle of Brook 4-5. The 
larvae were most abundant in the same 
places as were the Simuliidae.

l a r v a : Length about 6 mm. Young 
larvae blackish violet with olive greenish 
tint; fully grown ones more dark olive- 
green with a violet tinge and more green­
ish thoracic segments; head blackish 
brown (a specimen preserved in alcohol 
shows a bright violet colour on abdomen 
and a yellowish brown head). C. capuci- 
nus Zett. (Tokunaga 1939) has a simi­
lar coloration. The two eyespots in pale 
area are nearly fused, the oral one being 
the smaller. Posterior prolegs extremely 
long and with brown claws. Tubuli 
anales short, rounded at apex, and reach­
ing one seventh of posterior prolegs (Fig.

20A). Procerci with two longer bristles 
measuring about 75^, four shorter ones 
measuring 30-55^; (i.e., as in C. ob- 
scurus Joh. (Johannsen 1937a); in C. 
fuscus Kieff. (Thienemann 1933) there 
are two shorter and two longer bristles, 
and in C. capucinus two long and three 
shorter setae), and with one strong 
bristle anterior to procerci measuring 
about 3 5 jn and one finer one measuring 
24/* (Fig. 20B).

Ratio of antennal segments to each 
other as 30 : 8 : 4 : 4 : 3 =  30 : 19; 
blade of basal segment over-reaching seg­
ment 5, i.e., longer than in related spe­
cies; ratio of mandibles to premandibles 
to antennae as 28 : 18 : 18. Labium 
with a broad median tooth and five later­
al teeth about as in C. obscurus (Fig. 
20C). Premandible as in Fig. 20D. 
Other characteristics as in C. obscurus 
or C. fuscus.

The most closely related species seems 
to be C. obscurus. C. sp. differs from
C. capucinus and C. fuscus especially in 
the form of the labium and in the num­
ber of bristles on the procerci.

Johannsen (1951a) found C. obscurus 
in Fall Creek at Ithaca, New York.

Eukiefferiella Thien.
Type: discoloripes.
Subtype: discoloripes s. str.
Eukiefferiella sp. A.

Three juvenile larvae were found in 
the steepest part of Brook A-l. There 
seem to be no differences between these 
larvae and those of E. discoloripes 
Goetgh. (Zavrel 1939 pp. 3-4), but as 
the larvae are small, identification is not 
certain.

Subtype: bavarica.
Eukiefferiella sp. B.

Three larvae were found in steepest 
part of Brook A -l. One larva was found 
in upper plateau in waterfall in Brook 
A-2. Larvae were found in all parts of 
Brook 4-5. Larvae were found in all 
parts of Brook 6. The only Eukieffer­
iella were on upper shelf.

Length of largest larvae 4.5 mm. 
Coloration pale green with brownish 
violet tint; head and claws of posterior 
prolegs luteous. Tubuli anales almost as
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F ig u r e  20. A-D. Larva of Cardiocladius sp. A, posterior segments; B, procerci; C, 
labium; D, premandible. E-H. Larva of Orthocladius subgen. Euortho- 
cladius sp. E, posterior segments; F ,  procerci; G, labium; H, eye-spo ts .

long as posterior prolegs. Ratio of an- 
tennal segments to each other as 38 :
12.5 : 3 : 4 : 3. Other characteristics 
as in bavarica Goetgh. (Zavrel 1939 pp. 
4-5).

Eukiefferiella sp. C.
Larvae were found among vegetation 

in the steepest part of Brook A -l; tem­
perature 10°C.

Length 3 mm. Coloration dark brown­
ish violet with a blackish brown head and 
greenish tubuli anales. Eyespots and 
procerci of bavarica type. Ratio of an- 
tennal segments to each other as 46 : 12 
: 3 : 4 : 3 =  46 : 22. Labium of al- 
pestris type. Tubuli anales about half as 
long as posterior prolegs. Posterior pro­

legs with brownish black claws.
This species differs from other mem­

bers of the discoloripes type by having a 
darker coloration, but according to length 
of bristles, eye-spots, and procerci, it 
must belong to the bavarica subtype.

Eukiefferiella sp. D.
Larvae were found among vegetation 

in steepest part of Brook A -l; tempera­
ture 10°C.

One single larva measures 3.5 mm. It 
is similar to the preceding species except 
that tubuli anales reach five-sevenths the 
length of posterior prolegs, and the two 
middle teeth of labium are very broad 
(Fig. 21A).

Larvae and pupae belonging to the
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subtype bavarica have been reported from 
the Philadelphia area (Roback 1957b). 
The species mentioned as E. sp. 2 seems 
to be closely related to Zavrel’s cfr. ba- 
varica juv. 1 ( tatrica) (ZavM 1939).

Saether (1969) describes two new 
species of the bavarica type from Can­
ada.

Type: longicalcar.
Subtype: longicalcar s. str.
Eukiefferiella sp. E.

Larvae were found in all parts of 
Brook A -l; temperature 10°C., and be­
low Lake Albion in Brook 0; tempera­
ture 10°C.

Length 5 mm. Coloration blackish vio­
let with pale whitish intersegmental con- 
junctivae; head and claws of posterior 
prolegs brownish black. Tubuli anales 
half as long as posterior prolegs, distally 
rounded. Ratio of antennal segments to 
each other as 32 : 8 : 5 : 4 : 3. Other

characteristics as in longicalcar Kieff. 
(Zavrel 1939).

Eukiefferiella sp. F.
One larva was found in upper part 

among vegetation in Brook A-l.
It is similar to the preceding species ex­

cept in following characteristics: Tubuli 
anales three-fourths as long as posterior 
prolegs, slightly constricted in the middle; 
middle tooth of labium slightly lighter 
than the lateral teeth.

Subtype: minor.
Eukiefferiella sp. G.

Larvae were found in: Brook 3-4, 
temperature 5°C; Brook 4-5, tempera­
ture 3.5°C; Brook 6, temperature about 
1°C. These larvae were the predomin­
ant chironomids; 1,361 were collected 
in one sample in Brook 3-4.

Length up to 6 mm. Coloration yel­
lowish olive green with yellow thoracic

F ig u r e  21. A, labium of larva of Eukiefferiella sp. D; B, labium of larva of Eukief­
feriella sp. H; C-D, larva of Eukiefferiella sp. G. C, labium; D, procerci. 
E -F ,  Eukiefferiella sp. J. E , apex of hypopygium as seen inside exuvia; F ,  
prostigmal area of pupa.
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segments [i.e., as in E. flavipes Goetgh. 
(Goetghebuer, Humphries, and Fitz­
gerald 1949)]. Tubuli anales about two- 
fifths as long as posterior prolegs. Ratio 
of antennal segments to each other as 20 
: 7.5 : 3 : 3.5 : 2.5. Labium luteous, 
with a small notch in median tooth (Fig. 
21C). Procerci as in Fig. 2 ID. Eye- 
spots as in minor Edw. (Zavrel 1939). 
The species may be identical with the 
above-mentioned E. flavipes.

Eukiefferiella sp. H.
A single larva was found in Brook 4-5. 
Length 1.5 mm. Coloration pale 

greenish yellow. Tubuli anales three- 
fourths as long as posterior prolegs. 
Ratio of antennal segments to each other 
as 34 : 9 : 3.5 : 4 : 3.5. First lateral 
teeth of labium reduced (Fig. 2 ID). 
Procerci and eyespots as in minor.

Subtype: similis.
Eukiefferiella sp. I  of Roback 

( 1957b) keys out to here.

Type: brevicalcar.
No specimens of this type were found. 

Eukiefferiella brevinervis (Mall.) (Ro­
back 1957b, p. 93) will, according to the 
key of Zavrel, belong here.

Type: rectangularis (syn. Akiefferiella 
Type abisko Thienemann 1941, 
1944).

Eukiefferiella sp. J.
One pupa was found in the lower part, 

one in the middle part of Brook A-l; 
temperature 10°C. Two hundred eigh­
teen larvae were found in one sample 
below waterfall in Brook 3-4; tempera­
ture 5°C. Others were found in the 
lower part where the current is strong; 
temperature 3.5°C.

l a r v a : Length 4 mm. Coloration 
yellowish green with yellowish brown 
head; brown procerci, and brownish yel­
low claws on posterior prolegs. Eye-spots 
of coerulescens type (Zavrel 1939). 
Tubuli anales reaching three-fourths the 
length of posterior prolegs, tapering and 
distally rounded in some larvae; in other 
larvae the dorsal pairs of tubuli anales 
measure only half the length of posterior

prolegs and of ventral pairs of tubuli 
anales.

Ratio of antennal segments to each 
other as 29 : 11 : 2.5 : 2 : 1.5 =  29 : 
17; style at apex of first segment ex­
ceeding second segment. Mandibles 
about as long as antennae. Labium simi­
lar to that of alpestris Goetgh. (Zavrel 
1939). Procerci of coerulescens type 
(Zavrel 1939).

p u p a : Length 3 mm. Coloration dark 
olive green. Characters as in rectangu­
laris type (Thienemann 1941, 1944). 
Prostigmal-area with one strong bristle 
measuring 96p  and two finer bristles 
measuring 12),. (Fig. 2 IF ). Shagreen 
strongest on tergites II-V. Apex of hypo- 
pygium as seen inside exuvia as in Fig. 
21E.

The pupae seem to belong to same 
species as the larvae, and some of them 
still had the eyespots of the larvae.

Type: coerulescens [syn. VII Type:
Akiefferiella (Zavrel)].
Eukiefferiella (?) sordens (Joh.), de­

scribed by Johannsen (1937a) and Ro­
back (1957b), has been placed in this 
group by Johannsen. The species obvi­
ously belongs to a unique type within the 
genus or, very possibly, not to Eukief­
feriella at all.

Orthocladius (v. d. Wulp) Brundin 
Subgenus Eudactylocladius Thien. 
Orthocladius (Eudactylocladius) sp. A.

Larvae found among vegetation in 
steepest part of Brook A-l and below 
waterfall in Brook 3-4.

Length 5.5 mm. Coloration dark 
greenish with brownish head; claws of 
posterior prolegs brownish. Tubuli 
anales almost reaching half the length of 
posterior prolegs. Other characteristics 
as in E. olivaceus Kieff. (Potthast 
1915).

Orthocladius (Eudactylocladius) sp. B.
Three juvenile larvae were found below 

Lake Albion in Brook 0. A few juvenile 
larvae were found in Brook A-2, 2-3,
3-4, and 4-5. Some of the Brook 4-5 
larvae were mature.

Description from specimens collected 
in Brook 4-5.
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Length 5 mm. Coloration dark olive 
green with brownish head; claws of pos­
terior prolegs fuscous. Tubuli anales 
almost as long as posterior prolegs; dor­
sal pair thicker and slightly shorter than 
ventral pair (Fig. 24b), [i.e., as in Or- 
thocladius (Pogonocladius) consobrinus 
(Holmgr.) Edw. (crassicornis Goetgh.) 
(Goetghebuer, Humphries, and Fitz­
gerald 1949).] Ratio of antennal seg­
ments to each as 35.5 : 12 : 6 : 5.5 : 
4.5 =  35.5 : 28.

The species differs from the usual 
type of Eudactylocladius Thien. in having 
a very narrow labium with three equal 
median teeth (Fig. 24A). Hydrobaenus 
sp. 3, eudactylocladius group (Roback 
1957b, figs. 188 and 190) has a similar 
labium. Other details as in the typical 
Eudactylocladius.

Roback (1957b, figs. 195-199) de­
scribes another species of this subgenus, 
namely O. (E .) dubitatus Joh. Johannsen 
( 1937a) describes larva and pupa of O. 
(E. )  sordidella (Joh. nec. Zett.).

Goetghebuer, Humphries, and Fitz­
gerald (1949) mention that the basal 
segment of the antenna in Eudactylo­
cladius is only half as long as the sum of 
the end segments. This must be an error; 
according to Potthast (1915), Johannsen 
(1937a), and Thienemann (1935), the 
basal segment is one and one half times 
as long as segments 2-5 combined.

Subgenus Euorthocladius Thien. 
Orthocladius (Euorthocladius) sp.

Larvae were found below waterfall in 
Brook 3-4, in the middle stretches of 
Brook 4-5 in heavy current, in the lower 
and upper stretches of Brook 6, and in 
Rainbow Lake Brook.

length 6 mm. Coloration is olive 
green with brown head. Eyespots as in 
Fig. 20H. Posterior prolegs with 16 
simple, strong, fuscous claws as in O. 
(E. )  saxosa Tok. (Tokunaga 1939). 
Anterior prolegs with golden yellow claws 
arranged in about 15 transverse lines and 
serrated in the same manner as in O. 
(E .) saxosa. Tubuli anales very long; 
one and one-half times as long as pos­
terior prolegs in the specimens from 
Brook 6, in the other a little shorter; 
they are also slender and have two or

three constrictions, dorsal ones perhaps 
a little thicker at base than ventral ones 
(Fig. 20E). Procerci bearing two long 
and two shorter bristles at apex and two 
fine lateral bristles (Fig. 20F).

Ratio of antennal segments to each 
other as 31 : 9 : 3 : 3 : 2 =  31 : 17 
or 1.8 : 1, i.e., about as in thienemanni 
Kieff. (Thienemann 1935, 1944); blade 
of basal antennal segment as long as seg­
ments 2-5 combined. Mandibles measur­
ing about two times the length of anten­
nae. Labium with a broad median tooth 
and five lateral teeth, of which the first 
are bifid (Fig. 20G). Labrum, epi­
pharyngeal area, premandible, maxillae, 
and hypopharynx as in saxosa except 
that a common plate of setae anteriores 
seems to be lacking. Thienemann (1944) 
mentions that saxosa does not have a 
common plate, but this is an error ac­
cording to fig. 117 in Tokunaga (1939).

Roback (1957b) mentions O. (E.)  
rivulorum? Kieff. from the Philadelphia 
area. The determination, however, is 
doubtful; since in the specimen of ri­
vulorum described by Potthast (1915), 
the basal segment of the antenna is 2.36 
times as long as segments 2-5 combined, 
while in the Philadelphia specimen this 
ratio is 3.50. Furthermore, the Japanese 
species O. (E. )  suspensa Tok. (Tokun­
aga 1939) cannot be distinguished from 
rivulorum.

Subgenus Orthocladius (v. d. Wulp) 
Brundin (syn. Rheorthocladius Thien.: 
rhyacobius—group, lignicola—group), 

cf. Orthocladius (Orthocladius) sp.
One damaged male imago was found 

in the lower part of Brook 6.
The specimen could not be identified 

with certainty, but seems to belong to 
Orthocladius s. str. in the sense of Brun­
din (1956a).

Roback (1957b) and Saether (1969) 
mention several American species of this 
subgenus.

Rheocricotopus Thien. et Ham. 
Rheocricotopus sp. effusus (Walk.) Edw. 
(fuscipes Kieff.) type.

Larvae were found below Lake Albion 
in a strong current in Brook 0; tempera­
ture 10°C. Only three larvae were found
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F ig u r e  2 2 . A , labrum and epipharyngeal area of larva of M icrocricotopus sp. parvu­
lus type. (The white area below the undulating line and above the epi­
pharyngeal region was damaged in the specimens examined); B, labium 
of larva of Rheocricotopus sp. effusus type; a, the middle teeth of the 
specimen from Brook 0; C, labium of larva of M . sp. parvulus type; D, 
eyespot of larva of R. sp. effusus type; E, mandible of larva of R . sp. 
effusus type; F ,  mandible of larva of M . sp. parvulus type.

in the plateau in waterfall of Brook A-2; 
temperature 8°C.

Length 5 mm. Coloration greenish 
brown with a dark posterior margin on 
head. Eyespots as in Fig. 22D. Length 
of head: width of head =  21 : 14. Pro­
cerci with median spur and five apical 
bristles; length to width of procerci as 7

: 4. Tubuli anales blunt, reaching almost 
half the length of posterior prolegs.

Ratio of antennal segments to each 
other as 17 : 5 : 3 : 2 : 1.8 =  17 : 
11.8; Lauterbom organs distinct; annu­
lar organ at base of basal segment; blade 
of first segment exceeding second seg­
ment. Mandibles with three lateral teeth
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(Fig. 22E). Ratio of mandibles to an­
tennae as 35 to 29. Labium with two 
large, laterally notched median teeth 
and five lateral teeth (Fig. 22B). The 
specimen from Brook 0 has middle teeth 
of a different shape (Fig. 22Ba) (an­
other species ?).

Rheocricotopus sp. atripes Kieff. type.
Two larvae were found in Brook 0 in 

the same place as above-mentioned 
species.

Length 2 mm. Coloration whitish with 
the characteristic chaetotaxy of this 
group; no spur at procerci; labium with 
double median tooth. Other character­
istics indistinct as the larvae were dam­
aged.

Roback (1957b) describes five species 
of Trichocladius (Kieff.) Edw., which 
includes the genera Acricotopus (Kieff.) 
Thien., Rheocricotopus Thien. et Ham., 
Microcricotopus Thien. et Harn., and 
Par acricotopus Thien. et Harn. Three of 
these species, T. extatus Roback, T. sp. 
7, and T. sp. 2, he considers to belong to 
the genus Rheocricotopus. None of these 
larvae can belong to Rheocricotopus as 
their labrums all have palmate bristles. 
On the bases of all characters, especially 
the palmate bristles, antennal ratio, and 
procerci with sclerotized, warty area, the 
larvae of T. extatus are typical of the 
Psectrocladius psilopterus group. The 
pupae of T. extatus seems to be closely 
related to Psectrocladius spec, “connect- 
ens” (Thienemann 1944). It differs 
from the Rheocricotopus atripes group, 
the most nearly related group of Rheocri­
cotopus, especially by having a fine sha­
green on the discs of all tergites. The 
adults of Psectrocladius and Rheocrico­
topus are closely related, but the eyes of 
Psectrocladius are naked and the eyes of 
Rheocricotopus are hairy. Eye characters 
are not given by Roback. Nevertheless, 
this species must be named Psectrocladius 
extatus (Roback) n. comb.

Trichocladius sp. 1 (Roback 1957b) 
has no paralabial hairs. The characters 
given are in full accordance with those 
of the genus Heterotrissocladius Sparck 
except that this larva has only five an­
tennal segments.

Trichocladius sp. 2 (Roback 1957b)

falls in Psectrocladius in the key of 
Thienemann (1944), but does not cor­
respond exactly to this genus. With the 
exception of the palmate bristles on the 
labrum, it fits better in the genus Rheo­
cricotopus.

Trichocladius sp. 3 (Roback 1957b) 
will fall in Rheocricotopus. The labium 
is, except for the paralabial hairs, very 
similar to the following species of M icro­
cricotopus.

Psectrocladius sp. 1 and sp. 2 (Ro­
back 1957b) will fall in Rheocricotopus 
or Acricotopus (see below).

Psectrocladius sp. 4  (Roback 1957b) 
keys out to Rheocricotopus (see below).

Saether (1969) describes three new 
species of Rheocricotopus from Canada 
including the immatures of one of them, 
R. pauciseta Saeth.

Microcricotopus sp. parvulus Kieff. type. 
One pupa with attached larval integu­
ment and two larvae were found in heavy 
current in Brook 0. One larva was found 
in the plateau in waterfall between Lake 
Albion and Lake 2 in Brook A-2.

l a r v a : Length 3 mm. Coloration 
olive green; head yellow; claws of an­
terior prolegs yellowish brown and comb­
shaped dentate; claws of posterior pro­
legs yellow, smooth, and strongly curved. 
Tubuli anales as long as posterior pro­
legs but a little constricted in the middle. 
Length to width of procerci as 4 to 3. 
Procerci with anal-basal spur; spur and 
inner margin chitinized; apex with three 
long and two slightly shorter bristles; two 
fine bristles at side of procerci. Large 
anterior eyespot having a small eyespot 
close behind. Length to width of head 
as 65 to 43.

Antennae on a low tubercle; ratio of 
antennal segments to each other as 12 : 
4.8 : 3 : 1.2 =  12 : 9, (i.e., between 
hicolor Kieff. and albicornis Goetgh. 
(Thienemann 1944); length to width of 
basal segment as 12 to 3, [i.e., between 
bicolor and parvulus var. Albrecht 
(Thienemann 1944)]; annular organ 
one third from base of basal segment; 
blade at apex of basal segment reaching 
middle of last segment; length of anten­
nae: length of mandibles =  20 : 26. 
Mandibles with long, slim terminating



1 0 0 U n iv e r s it y  o f  C o l o r a d o  S t u d ie s

point and three darker lateral teeth (Fig. 
22F). Premandibles as long as anten­
nae, slender, with two teeth (Fig. 22A). 
Epipharyngeal area with two dorsal- 
median lancet-like points, and on each 
side five almost sickle-shaped points (Fig. 
22A). Labium with prominent, double, 
median tooth and five lateral teeth and 
with very long paralabials (Fig. 22C).

p u p a : No dissimilarities from M. 
curtistylus (Goetgh.), rectinervis Kieff., 
or parvulus Kieff. (Thienemann 1944) 
observed.

The species seems not to be parvulus 
as indicated by larval characters. The 
larvae of rectinervis and curtistylus are 
not known.

The only known North American 
species in this genus is Microcricotopus 
alternantherae Dend. et Subl. (Dendy 
and Sublette 1959, Sublette 1964a). The 
characteristic paralabials of the larval 
labial plate, however, have not been il­
lustrated, but as the larva is described 
from larval integuments only, the para­
labials may have been damaged. The 
species mentioned as Psectrocladius sp. 
3 by Roback (1957b) must, according 
to all given characters and figures, fall 
here.

Psectrocladius (Psectrocladius) octoma- 
culatus Wiilk. (syn. pupae of P. cal- 
caratus Thienemann 1944, p. 593 
fig. 64).
One single exuvia was found below 

Lake Albion in Brook 0.
Length of exuvia 4.5 mm. Exuvia 

hyaline with very slight yellowish tinge 
and 30 bristles on each lobe. Similar to 
P. octomaculatus Wiilk. (Thienemann 
1934, 1937, 1944), except that bristles 
of front plate of exuvia are placed more

F ig u r e  23. Pupa of Psectrocladius 
octomaculatus W iilk. Frontal plate of 
exuvia.

anteriorly than in this species (Fig. 23). 
Nevertheless, the specimen seems to be­
long to P. octomaculatus. A species pre­
viously known only from Europe and 
having a boreo-alpine distribution 
(Wiilker 1956).

Johannsen (1937a) mentions two 
species belonging to the P. psilopterus 
group, both known from New York: P. 
simulans Joh. and P. sp. A. Only the 
larva is known for sp. A.

Psectrocladius sp. 1 (Roback 1957b) 
fits well in Acricotopus. If a mandibular 
brush was present, it would fall in 
Rheocricotopus, although not in all given 
characters.

Psectrocladius sp. 2 (Roback 1957b) 
cannot, because of the bifid labral bristle, 
belong to Psectrocladius. If a mandibu­
lar brush were present, the species would 
fall in Rheocricotopus; if not present, in 
Acricotopus, although not fitting well in 
either of these genera.

Psectrocladius sp. 3  (Roback 1957b) 
keys out to Microcricotopus (see above).

Psectrocladius sp. 4  (Roback 1957b) 
keys to Rheocricotopus (see above).

Roback (1953b) mentions four larval 
types of Psectrocladius from the Savan­
nah River.

F ig u r e  24. Larva 
of Orthocladius sub­
gen. Eudactyloclad- 
ius sp. B. A, labium; 
B, posterior segments.
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Tribe Metriocnemini.
Metriocnemus group.
Thienemannia cf. gracilis Kieff. (clava- 

ticornis Kieff.).
One larval skin of this type was found 

between two small snow banks in the 
lower reaches of Brook 6; temperature 
1°C.

Only middle claws of anterior prolegs 
distally serrated. Procerci barely longer 
than broad, with a spur and six bristles at 
apex, bristles being as long as tubuli 
anales. Tubuli anales distally rounded, 
almost as long as the short posterior pro­
legs; claws of posterior prolegs brown;

of anterior prolegs, luteous. Antennae 
reaching half the length of mandibles; 
basal segment twice as long as wide; ratio 
of antennal segments to each other as 30 
: 8.5 : 3 : 3 : 2; of blade at apex of 
basal segment to segments 2-5 combined 
as 21 to 16.5. Labium with two small, 
median teeth and five lateral teeth, the 
first exceeding the middle teeth (Fig. 
25B). Inner brush of mandibles appear 
in Fig. 25A. Premandibles four with 
digits and a little longer than antennae 
(Fig. 25F). Labrum as in Metriocnemus 
ursinus Holing. (Thienemann 1944) or 
Metriocnemus inopinatus Strenzke

F ig u r e  25. Larvae of the Metriocnemus group. A, inner brush of mandible of 
Thienemannia cf. gracilis; B, labium of same; C, labium of Metriocnemus 
sp. A; D, inner brush of mandible of same; E, inner brush of mandible 
of Metriocnemus sp. B. F ,  premandible of T. cf. gracilis; G, premandible 
of Metriocnemus sp. A.
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(Strenzke 1951 fig. 26).
The species seems closely related to 

T. gracilis (clavaticornis) and may be­
long to this species. Metamorphosis is 
mentioned in Potthast (1915). Distribu­
tion : Europe; no species of this genus 
have been reported from North America.

Metriocnemus sp. A.
One larva belonging to the genus 

Metriocnemus (v.d. Wiilp) Thien. was 
found between two snow banks in the 
middle stretch of Brook 6.

Length 7.5 mm. Slender, and with a 
shape similar to the Ceratopogonidae, as 
in the larvae possibly belonging to M . 
ampullaceus mentioned by Sparck (1922- 
1923). Thoracic and abdominal seg­
ments yellowish white; head somewhat 
rectangular, luteous with brown posterior 
margin; length : width of head as 26 : 
16; head with double eyespot, the an­
terior one being the smaller. Procerci 
yellowish brown, two times longer than 
broad, with a distal anal spur. Distally 
rounded tubuli anales reaching half the 
length of posterior prolegs. Claws of 
posterior prolegs rusty brown; of an­
terior prolegs, yellow; anterior prolegs 
on common base, but with separated 
groups of distal serrated claws.

Ratio of antennal segments to each 
other as 3 8 :  1 3 : 2 : 5 : 3 ;  blade of 
basal segment reaching tip of segment 5; 
basal segment three times as long as 
broad; antennae: mandibles =  61 :
115. Premandibles with four digits, two 
large, two small (Fig. 25G). Basal 
two bristles of inner brush of mandibles 
smooth; brush also with five feathery 
ramified bristles, basal bristles about twice 
as long as distal ones (Fig. 25D). 
Labium with two large, rounded median 
teeth and six lateral ones (Fig. 25 C). 
Also in Metriocnemus inopinatus 
Strenzke (Strenzke 1951) and the speci- 
mentioned by Roback (1957b), the me­
dians are longer than first laterals. Hypo­
pharynx and labrum seem to be similar 
to M . fuscipes (Meig.) (Potthast 1915, 
Thienemann 1944), but with spinules 
very long and slender. Epipharyngeal 
area about as in M . hirticollis var. dipsaci 
Zav. (Zavrel 1941b), but chatulae later­
als not serrated, and lateral blades an­

terior to epipharyngeal region broader 
and longer than median ones.

Metriocnemus sp. B.
Two larvae in upper part of Brook 6; 

temperature 1-1.5°C.
Length 7.5 and 8 mm. Coloration 

brownish olive green with brown head 
and procerci and with brownish black 
claws of posterior prolegs. Eyes as in 
hygropetricus group (Zavrel 1941b). 
Procerci with distal spur; length : width 
=  15.5 : 10.5. Tubuli anales more 
pointed than in the preceding species, 
about as long as posterior prolegs.

Labrum, epipharyngeal area, hypo­
pharynx, premandibles, shape of labium, 
and length of mandibles as in Thiene- 
mannia cf. gracilis. Ratio of antennal 
segments to each other as 33 : 8 : 2.5 
: 2 : 1; blade of basal segment as long 
as segments 2-5 combined; basal seg­
ment twice as long as wide; ratio of an­
tennae to mandibles as 46.5 to 95. Inner 
brush of mandibles with one smooth 
bristle and five feathery ramified ones; 
second bristle very broad and brownish 
(Fig. 25E).

The species seems to be closely related 
to Metriocnemus sp. 4  (Styczynski and 
Rakusa-Suszczewski 1963), but differs 
in some particulars.

North American species of M etrio­
cnemus are M . fuscipes (Meig.), M. 
knabi Coq., M . edwardsi Jones, M . ob- 
scuripes Holmgr., and M . sp. (Roback 
1957b) (Johannsen 1937a, Roback 
1957b, Oliver 1963).

Paraphaenocladius sp.
One larva was found below Lake Al­

bion in Brook 0, and one larva was found 
above Lake 4 in Brook 4-5.

The larvae seem to be of the type P. ■ 
impensus Wiilk., but with posterior end 
more as in P. pseudirritus Strenzke 
(Thienemann and Strenzke 1941, 
Thienemann 1944, Strenzke 1951). The 
larvae measure less than 2 mm. Possibly 
they were washed out of the vegetation 
along the sides of the stream.

Smittia group.
Smittia sp.

One female imago was found in the
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lower part among vegetation in Brook
4-5.

This specimen lacks all tarsal segments 
and antennae, but very probably belongs 
to Smittia Holmgr. It is similar in colora­
tion and wing venation to flavibasis 
Mall., but measures 1.75 mm instead of
1.25 mm, as stated by Malloch (1915). 
Smittia flavibasis also has squamal setae, 
in contrast to this species, and is regarded 
by Sublette (1970) as species inserta 
sedis.

Parakiefferiella group (sensu Brundin
1956). 

cf. Epoicocladius sp.
Three juvenile larvae (<1  mm) were 

found on the plateau in the waterfall in 
Brook A-2. Three head capsules were 
found on upper shelf nearest steep ridge 
in Brook 6.

The only visible feature both in the 
very small larvae and in the head cap­
sules was the labium. The labium was 
of the type described by Johannsen 
(1937a, fig. 263). According to Sulc 
(1944), the labium of larvae of 
Epoicocladius ephemerae Kieff., has 
six equal teeth, of which only the 
lateral ones are brown, the others yellow. 
In the author’s collections, however, 
there are specimens of Epoicocladius 
(from River Kogea in Zealand, Den­
mark, from Lake Borrevann on the west­
ern side of the Oslo-fjord, and from Lake 
Rundvann in the county of Troms in 
Northern Norway) that have a labium 
looking exactly like that on Sulc and 
Zavrel’s specimens when not flattened 
out, but with five lateral teeth on each 
side when flattened out, and thus with a 
total number of 16 teeth (Saether,
1967). The same arrangement of teeth 
is mentioned by Henson (1957). Ro­
back (1953a) has drawn a similar labial 
plate of a specimen probably belonging 
to E. ephemerae. The mandibles of the 
above-mentioned specimens from Den­
mark and Norway (as well as Henson’s 
specimens) have three teeth as in sp. E  
of Johannsen, and not only one as in the 
specimens described by Sulc and Zavrel; 
two of the three teeth, however, are 
formed only by incisions, and might 
easily be overlooked (Saether 1967).

The European specimens of Epoico­
cladius have been found living on 
Ephemera vulgata and E. danica. The 
specimens of E. ephemerae mentioned 
by Roback (1953a) are assumed to be 
epizoic on Ephemera guttulata Piet. The 
larvae of the North American sp. E. were 
found clinging to the legs and gills of 
Hexagenia recurvata. No ephemerid 
specimens were found in Brook 6. In 
Brook A-2 several specimens of Ephe­
merella coloradensis, one very small 
specimen of Cinygmula mimus, and one 
very small indeterminable ephemerid 
nymph were found.

The larvae and head capsules found 
do not necessarily belong to Epoico­
cladius, but possibly to an undescribed 
genus.

Parakiefferiella sp.
One larva was found at the lower end 

of the creek near Lake Albion in Brook 
A-l. Two larvae were found near the 
upper end of the dam. The specimens 
were found in level stretches of the brook.

Length about 3 mm. Coloration olive 
green with a violet tint dorsally; head 
yellowish-brown with dark posterior 
margin. Eyespot (Fig. 26B) about as 
in P. bathophila Kieff. (Potthast 1915, 
Thienemann and Harnisch 1933, Thiene­
mann 1944). Ratio of antennal seg­
ments to each other as 3.5 : 3 : 1 : 2 : 
1 =  1 : 2; blade at apex of basal seg­
ment exceeding segment 3; small Lauter- 
bom organs. Mandibles with four lateral 
teeth (Fig. 26C ); premandibles with 
three digits. Labium with a large, single 
median tooth and six lateral teeth (Fig. 
26A). Ratio of mandibles to antennae 
as 18 to 10.5. Tubuli anales pointed, 
about half as long as posterior prolegs. 
About six bristles on procerci. Labrum, 
maxillae, hypopharynx, and epipharyn­
geal area about as in P. bathophila (Pott­
hast 1915).

Corynoneura group.
Corynoneura sp.

One larva was found on plateau in 
waterfall in Brook A-2, and three larvae 
were caught below waterfall just above 
Lake 2 in Brook 3-4.

The larvae belong to the group consist-
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F ig u r e  26. Larva of Parakiefferiella 
sp. A, labium; B, eyespot (arrow point­
ing anteriorly); C, mandible.

ing of C. validicornis Kieff., minuta 
Winn., and celtica Edw., but differ from 
these and other known Corynoneurinae 
in having three eyespots on each side of 
the head (Fig. 27) (Lenz 1939).

Length 2.5 mm. Coloration yellowish 
green with brown head having a darker 
posterior margin. Length of head to 
width of head to length of antennae as 
66 : 26 : 75. Ratio of antennal segments 
to each other as 39 : 17 : 19 : 1; style 
at apex of first segment to first segment 
as 12.5 to 39; annular organ in middle 
of basal segment; sensory bristle midway 
between annular organ and apex. Other

characters as in C. validicornis (Lenz 
1939).

Johannsen (1937a) and Hennig 
(1950) mention that the observed larvae 
and pupae from the United States be­
long to the species C. celeripes Winn, 
and C. scutellata Winn. The species 
named Genus incertus C  by Malloch 
(1915), found in the Illinois River, be­
longs to Corynoneura and not to any of 
the other known American species. Ro­
back (1953b) mentions three larval 
types of Corynoneura. Roback (1957b) 
describes all stages of C. taris Roback.

F a m il y  S im u l iid a e  
Prosimulium Roubaud

All specimens of larvae and imagines 
observed appear to belong to this genus. 
Remains of one type of exuviae always 
lacked the posterior parts and may belong 
to another genus.

As P. esselbaughi and P. travisi are es­
pecially difficult to distinguish, the speci­
mens were usually determined only to 
genus. Individuals were present in all 
brooks, but in Brook A-2 (plateau in 
waterfall) there were only two speci­
mens. The maximal number was found 
in Brook 3-4 (1,456 individuals in one 
sample).

Prosimulium esselbaughi Sommerman
Larvae, pupae, exuviae, and imagines 

were found. This species is the predom­
inant black-fly of North Boulder Creek. 
The species has a western Nearctic dis­
tribution (Peterson 1970).

Corynoneura sp.
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Prosimulium travisi Stone
This species is difficult to distinguish 

from hirtipes as a larva. However, head 
pattern and mentum of some larvae, 
especially from the upper part of the 
creek, must belong to the travisi type. 
The species is previously known from 
Alaska and Loveland Pass, Colorado 
(Stone 1952).

Prosimulium ursinum (Edw.)
Head capsules and a few larvae were 

found, especially in lower parts of Brook 
6. P. ursinum has a Holarctic distribu­
tion (Carlsson 1962).

Prosimulium juv. esselbaughi or travisi 
Some young larvae had a poorly de­

veloped mentum, but probably belong to 
one of these two species (Fig. 28B).

Simuliidae sp.
Remains of exuviae lacking posterior 

parts and with pupal filaments as shown 
in Fig. 28A were found in all parts of 
the creek. Respiratory organs with about 
40 filaments. The exuviae probably be­
long to Cnephia End. or Prosimulium 
(Sommerman 1953, Stone 1952) and 
most likely to Cnephia saileri Stone 
(Stone 1952).

F a m il y  E m p id id a e

Atalanta Meig. (syn. Clinocera Meig.)
Atalanta sp.

Two small larvae were found below 
the waterfall in Brook 3-4. One small 
larva was found near Lake 5 and eleven

larvae a little higher up in an open space 
between two snow banks in Brook 6. A 
larva of the same species was found on 
14 June in Rainbow Lake Brook.

The specimens found measured 2.0 
mm to 8.0 mm in length. Whitish 
larvae with a finely rugulose, striated 
skin (Fig. 29D), some specimens with 
an olive greenish tinge in posterior ab­
dominal segments; chitinous parts of 
head brown. Shape cylindrical, tapering 
anteriorly on thorax and head. Head 
minute and retractile. There are eight 
pairs of abdominal prolegs, last pair the 
longest. Ratio of lengths of prolegs to 
each other as 8 : 9 : 10 : 10.5 : 11 : 
12 : 33. Last pair of prolegs bearing 
several rows of claws of which a few 
rows are especially stronger than the 
others and composed of anteriorly direct­
ed, pale brownish-grey, flat, smooth 
claws strongly curved at apex; posterior 
claws the longest, measuring about 175^; 
other prolegs also with several rows of 
claws of which three rows are especially 
distinct (Fig. 29C), having smooth pos­
teriorly directed claws with anterior claws 
the longest and reaching about 100/;; 
about 9-13 claws in each row of more 
distinct claws. On prothoracic segments 
there are, instead of prolegs, pairs of 
bristle-bundles with four equal bristles 
in each bundle, with bristles measuring 
about 125^. Bristle-bundles are called 
“pattes vestigiales” by Vaillant (1951b), 
or vestigial pseudopods. Apex of abdo­
men with two pairs of setigerous pro­
cesses (Fig. 29A, B). Upper setigerous 
processes as long as third pair of pro-

A B
F ig u r e  28. A, respiratory organs of remains of exuvia probably belonging to Cnephia 

or Prosimulium; B, partly developed mentum of Prosimulium esselbaughi 
or travisi with beginnings of next mentum.
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F igure 29. Larva of Atalanta sp. A, posterior segments, dorsal view; B, same, 
ventral view ; C, claws of left proleg of abdominal segment VII, ventral 
view; D, larva; E, lower setigerous process; F, maxillary palpus; G, 
labium and hypopharynx; H, antenna; J, tip of labrum and anterior 
projection of the cephalic capsule; K, maxillary pallet.
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legs and with four strong, simple, brown­
ish bristles; longest bristles in 8 mm 
specimens reaching 450^. Lower setiger- 
ous processes half as long as upper and 
are approximately on apex of abdomen; 
each bears two finer setae measuring 
about 340/1 and two prominences a 
little below apex (stigmata?) (Fig. 29E). 
Anterior projection of the cephalic cap­
sule (Vaillant 1951a) seems to have six 
more prominent projections and some 
smaller projections (Fig. 29J); other 
projection of cephalic capsule as in 
Kowarzia bipunctata Haliday (Vaillant 
1951b). Labrum not quite as pointed 
as in other known larvae of Atalantinae 
and with a projection at the tip (Fig. 
29J). Hypopharynx as in related species. 
Labium with the usual three pairs of 
teeth, but besides the ventral projections 
there also seem to be dorsal projections 
(Fig. 29G). Rotula, cardo, U-shaped 
piece [“piece en U” of Vaillant 
( 1951a)], blade-shaped piece (“piece en 
lame” of Vaillant), ventral hook of 
mandible, and articulated piece about as 
in related specimens [perhaps most nearly 
as in Hydrodromia stagnalis Haliday var. 
vorsi Vaillant (Vaillant 1951b, fig. 6)]. 
Dorsal hook of mandible not quite as 
pointed and bent as in related species. 
Maxillary palp as in Fig. 29F. Maxillary 
pallet (“palette de la maxille” of Vail­
lant) distinct from that of Kowarzia bar- 
batula Mik., Dolichocephala ocellata 
Costa var. barbarica Vaillant, and 
Roederella oedorum Vaillant (Vaillant 
1952, figs. 1, 14) and is shown in Fig. 
29K. In contrast to other known Atalan­
tinae larvae, the antennae have two papil­
lae both measuring 7.5/x in length; 
median rod measuring 12p in length, 6/i 
in breadth, and terminating in a spine 
(Fig. 29H); ventral rod (“baguette 
ventrale”) biarticulated, measuring 39^ 
in length, 12^ in breadth, last hyaline 
joint measuring 16^. Metacephalic and 
tentorial rods as in related species.

Vaillant (1952) distinguishes three 
groups of Atalantinae larvae: the rheo­
philous larvae, the less rheophilous lar­
vae, and the almost limnophilous larvae. 
The larvae of the first group have elon­
gated pseudopods and setigerous proces­
ses; in the second group pseudopods and

processes are much smaller; and in the 
last group they are much reduced. The 
claws of the pseudopods are also men­
tioned as being greater in the first group 
than in the second and reduced in third 
group. This species seems to belong to 
the second group, but the claws are most 
similar to those of the first group consist­
ing of Roederella ouedorum (Vaillant 
1951a, figs. 13-16), and the setigerous 
processes are more reduced than in 
Atalanta nigra (Vaillant 1951b, fig. 2), 
probably the most closely related species. 
Of the species mentioned by Vaillant 
( 1951a,b, 1952), Atalanta nigra Meig. 
has the most similar antennae, but the 
second hyaline segment of the ventral 
rod is shorter compared with the Colo­
rado species, and there is only one papil­
la. (One of the papillae in the Colorado 
species is usually hidden behind the 
median rod, and it might have been over­
looked in descriptions of other species.)

Other larvae of Atalantinae are: Ata­
lanta sp. (Hennig 1952), Hydrodromia 
stagnalis Haliday (Nielsen, Ringdahl, 
and Tuxen 1954), and Roederiodes 
juncta Coq. (Needham and Betten 1901, 
Engel 1918, Johannsen 1935, Engel and 
Frey 1956). The larvae of Hydrodromia 
stagnalis have four bristles on upper seti­
gerous processes, and lower processes 
seem to be without setae and as long as 
upper processes. Thus the species differs 
distinctly from the Colorado species as 
well as from Hydrodromia stagnalis var. 
vorsi. Roederiodes juncta, the only 
known American Atalantinae larva, is 
lacking the vestigial pseudopods, the up­
per setigerous processes have only three 
setae, and the abdominal prolegs have 
only two terminal rows of curved claws; 
below and lateral to the apical abdomi­
nal processes there is a pair of low bare 
prominences.

F a m il y  E p h y d r id a e  
Subfamily Notiphilinae 
Tribe Philygriini
Cressoniella montana gen. n., sp. n.

One imago was found below the 
waterfall and two imagines above water­
fall in Brook 3-4. One imago was found 
in the lower stretches of Brook 4-5.

The species seems most closely related
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to Philygria Stenk and Nostima Coq. 
(Philygriola Hend.). It differs from 
Philygria in having finely-haired arista 
and several hairs at lower apex of 
second segment of antennae, and from 
Nostima by having the antesutural dorso- 
central bristle (Becker 1926, Cresson 
1944, Sturtevant and Wheeler 1953).

Length of male and female is 2.2 mm; 
length of wings 2.3 mm; breadth of 
wings 0.8 mm. Coloration black macro- 
scopically; antennae fuscous, third an­
tennal joint tawny; palpi yellow; coxa, 
trochanter, femur, tibia (except in the 
middle), ta5, tip of ta4, and sometimes

whole t4, tawny; other tarsal segments 
and middle of tibia more yellowish; hal- 
teres pale, yellowish grey; abdomen with 
reddish tinge, fifth segment black; wings 
hyaline, veins tawny. Shiny to polished, 
but following surfaces rather densely 
granulose: clypeus, occiput, mesonotum, 
pleurae, metanotum, scutellum, and more 
or less all of the femora. Frons dusty; 
head subhemispherical; occiput concave 
(Fig. 30B, C). Eyes obliquely rounded 
and distinctly haired. Frons convex in 
profile; post-orbits visible in profile; 
parafacialia dilating below into the me­
dium broad cheeks. Ocelli close, not

F ig u r e  30. Imago of Cressotiiella montana gen.n., sp.n. A, wing; B, head, front 
view; C, head, lateral view; D, middle leg; E, front leg.
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tuberculate. True post-verticals absent; 
orbitals proclinate and weak, about as in 
MosiJlus Latr.; true front - orbitals 
missing. Cheeks with moderately de­
veloped post-buccal area and with weak 
bristles. Clypeus moderately developed 
and a little projecting. Antennae short; 
the second segment seems to be without 
apical spine, but with many apical 
bristles, of which the lower ones are the 
strongest; arista microscopically haired 
above.

The three specimens found are more 
or less damaged, so the thoracic segments 
are indistinct and the number and posi­
tion of bristles are difficult to determine. 
There seem, however, to be four pairs of 
dorsocentrals (two strong bristles and 
two weak ones), about six weak acro- 
stichals in only one row', at least one pair

of posthumerals, at least one pair of pre- 
suturals. one pair of intra-alars, one pair 
of prescutellars, and four bristles on 
scutellum. Further, these seem to be 
two notopleural bristles, of which the 
posterior is displaced dorsad from ventral 
margin as is characteristic of the tribe 
Philygriini.

Wings microscopically haired, hyaline, 
but blackened at crossveins (Fig. 30A). 
Costa reaching m ; ratio of mgx : mg2 : 
mg:i : mg4 as 44 : 74 : 36 : 15.5 ; ta : 
tp =  7.5 : 9.5; cu not fully reaching the 
wing-margin; discal cell elongate; dis­
tance between crossveins 0.42 times the 
length of ultimate section of m.

Front and middle legs as in Fig. 30D 
and E. Ratio of maximum lengths of leg 
segments (Co to ta5) :

Pi 19 7 32 27 17 7 5 3.5 :

P2 11 7 36 38 21 8 5 3.5 :

P3 11 6 36 36 18 7.5 5 3.5 :

Spur of middle tibia measuring 66/x; 
distal height of middle tibia 59^.

As the specimens are somewhat dam­
aged, especially in the thoracic segments, 
the above description is not quite com­
plete. These shore-flies, however, seem

to belong to a new genus of the tribe 
Philygriini for which the name Cressoni- 
ella is proposed, after the late American 
specialist on these flies, Dr. Ezra T. Cres- 
son, Jr.

SUMMARY

This paper presents the taxonomic results of a survey of invertebrates in North 
Boulder Creek in Colorado, from its source in a snow bank at about 3800 meters 
above sea level to near the timber line at about 3300 meters. [Notes on distribu­
tion, ecology, and population dynamics as well as a more detailed description of 
the brook will be found in Elgmork and Saether (1 9 7 0 ), and an account of the 
watermites and a new species of chalcid-fly are given by Saether (1966a,b).]

A  new species of Trichoptera, Hesperophylax oreades sp. n., and a new genus 
and species of Ephydridae, Cressoniella montana gen. n., sp. n., are described. In 
addition, new descriptions and redescriptions are given for one oligochaete; one 
nymph of Ephemeroptera; three nymphs of Plecoptera; one female imago, two 
pupae, and six larvae of Trichoptera; two female imagines of Sciaridae; one 
larva of Thaumaleidae; three female imagines, eight pupae, and 34 larvae of 
Chironomidae; and one larva of Empididae. One genus, three species, and a 
number of forms are new to North America.



1 1 0 U n iv e r s it y  o f  C o l o r a d o  S t u d ie s

ACKNOWLEDGEMENTS

I am grateful to Dr. Robert W. Pennak, Department of Biology, University 
of Colorado, for his critical treatment and editing of the manuscript. Thanks are 
also due to Dr. Ernst-Josef Fittkau, Hydrobiologische Anstalt der Max-Planck- 
Gesellschaft, Plon, Holstein, Germany, for his critical reading of the chironomid 
section and his helpful suggestions for improvement, and to Mrs. Joan Haavie for 
proofreading the English manuscript.

BIBLIOGRAPHY

A l t m a n , L. C. 1936. “Oligochaeta of Washington.” Biol. Publ. Univ. Wash., 4: 1- 
137.

A n d e r s e n , F. So g a a r d . 1937. “Ueber die Metamorphose der Ceratopogoniden und 
Chironomiden Nordost-Gronlands.” M edd. Gronland, 116: 1-95.

B a n k s , N. 1900. “New genera and species of nearctic neuropteroid insects.” Trans. 
A m . Entomol. Soc., 26: 239-259.

------------- . 1918. “New neuropteroid insects.” Bull. Mus. Com p. Zool. Harv., 62: 1-
22.

B e c k e r , T. 1926. “Ephydridae und Canaceidae.” Flieg. Pal. Reg., 56: 1-115.
B e l l , A. W. 1942. “Some new enchytraeid worms (Oligochaeta) from North 

America.” Tram. A m . Microscop. Soc., 61: 404-429.
B e r t r a n d , H. 1947. “Note sur la capture d’un Diptere nouveau pour la faune fran- 

caise.” Bull. Soc. Entomol. Fr., 52: 165-168.
B e t t e n , C. B . 1934. “The caddies flies or Trichoptera of New York State.” Bull.

N . Y. S. Mus., 292: 1-576.
B r u n d i n , L. 1949. “Chironomiden und andere Bodentiere der siidschwedischen Urge- 

birgsseen. Ein Beitrag zur Kenntnis der bodenfaunistischen Charakterziige schwed- 
ischer oligotropher Seen. Rep. Inst. Freshw. Res. Drottningh., 30: 1-914.

------------ ■. 1956. “Zur Systematik der Orthocladiinae (Dipt. Chironomidae).” Ibid.
37: 5-185.

-------------. 1966. “Transantarctic relationships and their significance as evidenced by
chironomid midges. With a monograph of the subfamilies Podonominae and 
Aphroteniinae and the austral Heptagyiae.” K . svenska Vetensk-Akad. Handl. 4  
ser. 11 (1 ): 1-472.

C a r l s s o n , G. 1962. “Studies on Scandinavian black flies (fam. Simuliidae Latr.).” 
Opusc. Entomol. Suppl., 21: 1-279.

C r e s s o n , E. T. 1944. “Synopses of North American Ephydridae (Diptera).” Parts 
I A and II. Trans. Am . Entomol. Soc., 70: 159-180.

D e n d y , J. S., and J. E. S u b l e t t e . 1959. “The Chironomidae (=  Tendipedidae: Dip­
tera) of Alabama with descriptions of six new species.” Ann. Entomol. Soc. Am ., 
52: 506-519.

D e n n i n g , D . G. 1956. “Trichoptera,” in Usinger, R. L., ed., Aquatic Insects of 
California. With keys to N orth American genera and California species. Berkeley 
and Los Angeles: University of California Press.

D o d d s , G. S., and F. L . H is a w . 1925a. “Ecological studies on aquatic insects III. 
Adaptations of caddisfly larvae to swift streams.” Ecology, 6: 123-137.

-------------. 1925b. “Ecological studies on aquatic insects IV. Altitudinal range and
zonation of mayflies, stoneflies and caddisflies in the Colorado Rockies.” Ibid., 6: 
380-390.

D o h l e r , W. 1951. “Zur Kenntnis der Gattung Rhyacophila im mitteleuropaischen 
Raum (Thrichoptera).” Arch. Hydrobiol., 44: 271-293.



C h ir o n o m id s  a n d  O t h e r  I n v e r t e b r a t e s 111

E d w a r d s , F. W. 1922. “Results of the Oxford University Expedition to Spitsbergen, 
1921, No. 14. Diptera Nematocera.” Ann. Mag. Nat. Hist., 9 Ser., 10: 193-215.

E is e n , G. 1904. “Enchytraeidae of the west coast of North America.” Harriman Alaska 
Exp., 12: 1-166.

E l g m o r k , K., and O. A. S a e t h e r . 1970. “Distribution of invertebrates in a high 
mountain brook in the Colorado Rocky Mountains. Univ. Colo. Stud. Ser. Biol., 
31: 1-55.

E n g e l , E . O. 1918. “Das Dipterengenus Atalanta Mg. (Clinocera ol.).” Deutsch. 
Entomol. Z ., 1-80, 197-268.

E n g e l , E . O. a n d  R. F r e y . 1956. “ E m p id id a e .”  Flieg. Pal. Reg., 28: 1-639.
F l i n t , O. S. Jr. 1960. “Taxonomy and biology of Nearctic limnephilid larvae (Tricho­

ptera), with special reference to species in Eastern United States.” Entomol. Am ., 
40: 1-120.

-------------. 1962. “Larvae of the caddis fly genus Rhyacophila in eastern North
America.” Proc. U. S. Nat. Mus., 113: 465-493.

F it t k a u , E. J. 1954. “Chironomidenstudien. I. Pseudodiamesa belingi n. sp.” Beitr. 
Entomol., 4: 84-88.

F r e y , R. 1942. “Entwurf einer neuen Klassifikation der Miickenfamilie Sciaridae (Ly- 
coridae).” Notulae Entomol., 22: 5-44.

------------- . 1948. “Entwurf einer neuen Klassifikation der Miickenfamilie Sciaridae
(Lycoridae) II. Die nordeuropaischen Arten.” Ibid., 27: 33-112.

G o e t g h e b u e r , M. 1928. “Dipteres (Nematoceres). Chironomidae III. Chirono- 
mariae.” FauneFr., 18: 1-174.

------------- . 1932. “Dipteres Chironomidae IV (Orthocladiinae, Corynoneurinae,
Clunioninae, Diamesinae).” Ibid., 23: 1-204.

-------------. 1939. “Tendipedidae (Chironomidae). c. Subfamilie Diamesinae. A. Die
Imagines.” Flieg. Pal. Reg., 13d: 1-28.

H e n n i g , W. 1950. Die Larvenformen der Dipteren. Eine Vbersicht ilber die bisher 
bekannten Jugendstadien der zweifliigeligen Insekten. 2. Berlin: Akademie-Verlag, 
458 pp.

------------- . 1952. Ibid., 3. 628 pp.
H e n s o n , H . 1957. “The larva, pupa and imago of Hydrobaenus ephemera Kieff. 

(Chironomidae, Diptera).” Hydrobiologia, 9: 25-37.
I d e , F. P. 1937. “Descriptions of eastern North American species of Baetinae mayflies 

with particular reference to the nymphal stages.” Canad. Entomol. 69: 219-231, 
235-243.

J e w e t t , S. G. 1956. “Plecoptera,” in Usinger, R. L., ed., Aquatic insects of California. 
With keys to North American genera and California species. Berkeley and Los 
Angeles: University of California Press, p. 155-181.

J o h a n n s e n , O. A. 1903. “Aquatic nematocerous Diptera,” in Felt, E. P., ed., “Aquatic 
insects in New York State.” Bull. N . Y. S. Mus., 68: 328-441.

------------- . 1934. “Aquatic Diptera. Part I. Nematocera, exclusive of Chironomidae
and Ceratopogonidae.” M em . Cornell Univ. Agric. Exp. Sta., 164: 1-71.

------------- . 1935. “Aquatic Diptera. Part II. Orthorrapha—Brachycera and Cyclor-
rapha.” Ibid., I l l :  1-62.

-------------. 1937a. “Aquatic Diptera. Part III. Chironomidae: Subfamilies Tanypodi-
nae, Diamesinae, and Orthocladiinae.” Ibid., 205: 1-84.

-------------. 1937b. “Aquatic Diptera. Part IV. Chironomidae: Subfamily Chironomi-
nae and Supplementary notes to Parts I, II, and III of Aquatic Diptera.” Ibid., 
210: 1-56.

K r a a t z , W. 1911. “Chironomiden— Metamorphosen.” Jber, westf. ProvVer. Wiss. 
Kunst., Zool. Sekt., 39: 71-114.

L e n g e r s d o r f , F. 1930. “Lycoridae (Sciaridae).” Flieg. Pal Reg., 7: 1-71.
L e n z , F. 1939. “Tendipedidae (Chironomidae). e. Subfamilie Corynoneurinae. B. 

Die Metamorphose der Corynoneurinae.” Ibid., 13f: 14-18.



1 1 2 U n iv e r s it y  o f  C o l o r a d o  S t u d ie s

L e p n e v a , S. G. 1964. “Trichoptera II. Part 1. Larvae and pupae of suborder An- 
nulipalpia.” (In Russian), Fauna SSSR, 88: 1-562.

L i n d n e r , E. 1930. “Thaumaleidae (Orphnephilidae).” Ibid., 3: 1-16.
L in g , S h a o -W i n . 1938. “A few new caddis flies in the collection of the California 

Academy of Sciences. Pan-Pacif. Entomol., 14: 59-69.
L l o y d , J. T. 1921. “The biology of North American caddis fly larvae.” Bull. L loyd  

Libr., Entomol. Ser., 21: 1-124.
M a l l o c h , J. R. 1915. “The Chironomidae, or midges, of Illinois, with particular refer­

ence to the species occuring in the Illinois River.” Bull. III. Lab. Nat. H ist., 10: 
274-543.

M a y e r , K. 1935. “Die Beschreibung einer neuen Larvae des Genus Heptagyia (Dipt. 
Chir.).” Dtsch. Entomol. Z ., 1934: 331-333.

N e e d h a m , J. G. and C . B e t t e n . 1901. “Aquatic insects in the Adirondacks.” Bull. 
N . Y . S .M us., 47: 383-612.

N i e l s e n , C . O v e r g a a r d  and B. C h r i s t e n s e n . 1959. “The Enchytraeidae. Critical 
revision and taxonomy of European species.” (Studies on Enchytraeidae VII). 
Nat. Jutland., 8-9: 1-160.

N i e l s e n , P., O. R in g d a h l  and S. L. T u x e n . 1954. “Diptera 1 (exclusive of Cera- 
topogonidae and Chironomidae).” Zool. Iceland, 3: 1-189.

O l iv e r , D. R. 1959. “Some Diamesini (Chironomidae) from the Nearctic and Pale- 
arctic.” Entomol. Tidsskr., 80: 48-64.

-------------. 1963. “Entomological studies in the Lake Hazen area, Ellesmere Island,
including lists of species of Arachnida, Collembola, and Insecta,” Arctic, 16 (3): 
175-180.

------------- . 1964. “Fyrsta skordyrid, er fannst i Surtsey. The first insect collected on
Surtsey, a new Icelandic island.” Natturufraedingurinn, 35: 145-148.

P a g a st , F. 1947. “Systematik und Verbreitung der um die Gattung Diamesa gruppier- 
ten Chironomiden.” Arch. Hydrobiol., 41: 435-596.

P e t e r s o n , B. V. 1970. “The Prosimulium  of Canada and Alaska (Diptera: Simu- 
liidae).” M em. Entomol. Soc. Canada, 69: 1-216.

P o t t h a s t , A. 1915. “tiber die Metamorphose der Orthocladius-Gruppe.” Ibid., Suppl. 
2: 243-376.

R ic k e r , W. E. 1943. “Stoneflies of Southwestern British Columbia.” Ind. Univ. Publ., 
12: 1-145.

------------- . 1952. “Systematic studies in Plecoptera.” Ibid., 18: 1-200.
-------------. 1959. “Plecoptera,” in Ward, H. B. and G. C. Whipple, Freshwater Bio­

logy. W. T. Edmondson, ed., New York and London: John Wiley and Sons and 
Chapman & Hall, p. 941-957.

R o b a c k , S. S. 1953a. “Tendipedid larvae from St. Lawrence River (Diptera: Tendi- 
pedidae).” Notul. Nat. Acad. Philad., 253: 1-4.

------------- . 1953b. “Savannah River tendipedid larvae. [Diptera: Tendipedidae (=
Chironomidae)].” Proc. Acad. Nat. Sci. Philad., 105: 91-132.

-------------. 1957a. “Some Tendipedidae from Utah.” Ibid., 109: 1-24.
----------. 1957b. The immature tendipedids of the Philadelphia area. (Dipteral

Tendipedidae).” Monogr. Acad. Nat. Sci. Philad., 9: 1-152.
-------------. 1959. “Some Tendipedidae from Montana.” Notul. Nat. Acad. Philad., 315:

1-4.
Ross, H. H. 1944. “The caddis flies, or Trichoptera, of Illinois.” Bull. III. N at. Hist. 

Surv., 23: 1-326.
-------------. 1959 “Trichoptera,” in Ward, H. B. and G. C. Whipple, Freshwater Bio­

logy. W. T. Edmondson, ed., New York and London: John Wiley and Sons and 
Chapman & Hall, p. 1024-1049.

Sa e t h e r , O. A. 1966a. “Hydrachnellae from North Boulder Creek, Colorado, with 
descriptions of Sperchon glandulosus coloradensis n. subsp. and Lebertia (Pseudole- 
bertia atelodon n. sp.” Arch. Hydrobiol., 61: 500-514.



C h ir o n o m id s  a n d  O t h e r  I n v e r t e b r a t e s 113

-------------. 1966b. “Copidosoma {Litomastix) naevia n.sp. A new Encyrtinae from
Colorado (Chalcidoidea: Hymenoptera).” Entomol. News, 77: 103-110.

-------------. 1967. “Notes on the bottom fauna of two small lakes in Northern Norway.”
N ytt Mag. Z o o l, 14: 96-124.

-------------. 1968. “Chironomids of the Finse area, Norway, with special reference to
their distribution in a glacier brook.” Arch. Hydrobiol., 64: 426-483.

-------------. 1969. “Some nearctic Podonominae, Diamesinae, and Orthocladiinae
(Diptera: Chironomidae).” Bull. Fish. Res. Board of Canada, 170: 1-154.

Sa u n d e r s , L. G. 1923. “On the larva, pupa and systematic position of Orphnephila 
testacea Macq.” Ann. Mag. Nat. Hist., 9 Ser., 11: 631-640.

-------------. 1928. “The early stages of Diamesa (Psilodiamesa ) lurida Garett (Diptera,
Chironomidae).” Canad. Entomol., 60: 261-264.

•—---------- . 1930. “The larvae of the Genus Heptagyia, with descriptions of a new
species (Diptera, Chironomidae).” Entomol. Mon. Mag., 66: 209-214.

S e r r a -T o s io , B. 1964. “Quelques Diamesini (Diptera Chironomidae) du Dauphine 
et du Vivarais. Description de quatre especes nouvelles.” Trav. Lab. Hydrobiol. 
Grenoble, 56: 29-52.

So m m e r m a n , K. M. 1953. “Identification of Alaska black fly larvae.” Proc. Entomol. 
Soc. Wash., 55: 258-273.

S p a r c k , R. 1922-23. “Beitrage zur Kenntnis der Chironomidenmetamorphose I-IV.” 
Entomol. M edd., 14: 32-109.

St o n e , A. 1952. “The Simuliidae of Alaska (Diptera).” Proc. Entomol. Soc. Wash., 
54: 69-96.

St r e n z k e , K. 1951a. “Systematik, Morphologie und Okologie der terrestrischen 
Chironomiden.” Arch. Hydrobiol., Suppl. 18: 207-414.

-------------1951b. “Die Pflanzengewiisser von Scirpus silvaticus und ihre Tierwelt.”
Ibid., 44: 123-170.

St u r t e v a n t , A. H. and M. R. W h e e l e r . 1953. “Synopses of Nearctic Ephydriade 
(Diptera).” Trans. Am . Entomol. Soc., 79: 151-261

S t y c z y n s k i , B. a n d  S. R a k u s a -S u s z c z e w s k i . 1963. “ T e n d ip e d id a e  o f  se lected  
w a te r  h a b ita ts  o f  H o r n s u n d  R e g io n  (S p itz b e rg e n ) .” Polsk. Arch. Hydrobiol., 11: 
327-341.

S u b l e t t e , J. E. 1964. “Chironomid midges of California II. Tanypodinae, Pod­
onominae, and Diamesinae; Proc. U. S. Nat. Mus., 115: 85-136.

-------------. 1970. Type specimens of Chironomidae (Diptera) in the Illinois Na­
tural History Survey Collection, Urbana.” J. Kansas Entomol. Soc., 43: 44-95.

Su l c , K. and I. Z a v r e l , 1924. “O epoikickvch a parasitikych larva Chironomidu. 
Uber epoikische und parasitische Chironomidenlarven.” Acta Soc. Sci. Nat. 
M orav., 1: 353-391.

T h i e n e m a n n , A. 1933. “Chironomiden—Metamorphosen V. Die Gattung Cardio­
cladius Kiefler." Zool. A nz., 101: 81-90.

-------------. 1934. “Chironomiden— Metamorphosen IX. Psectrocladius Kieff.” Ibid.,
105: 151-154.

------------- . 1936. “Alpine Chironomiden. (Ergebnisse von Untersuchungen in der
Gegend von Garmisch-Partenkirchen, Oberbayern).” Arch. Hydrobiol., 30: 
167-262.

-------------. 1937. “Arktischen Chironomidenlarven und-puppen aus dem Zoologischen
Museum, Oslo.” N orsk Entomol. Tidsskr., 5: 1-7.

------------- . 1941. “Lapplandische Chironomiden und ihre Wohngewasser.” Arch.
Hydrobiol., Supp. 17: 1-253.

■-------------. 1944. “Bestimmungstabellen fur die bis jetzt bekannten Larven und
Puppen der Orthocladiinen.” Ibid., 39: 551-664.

----------. 1952a. “Diamesa parva Edw. (Dipt. Chironomidae).” Zool. A nz., 149:
40-42.



114 U n iv e r s it y  o f  C o l o r a d o  S t u d ie s

-------------. 1952b. “Bestimmungstabelle fur die Larven der mit Diamesa nachst ver-
wandten Chironomiden.” Beitr. Entomol., 2: 244-256.

-------------. 1954. “Chironomus. Leben, Vertbreitung und wirtschaftliche Bedeutung der
Chironomiden.” Binnengewiisser, 20: 1-834.

T h i e n e m a n n , A. and O. H a r n is c h . 1933. “Chironomiden— Metamorphosen III. 
Zur Metamorphose der Orthocladiariae.” Dtsch. Entomol. Z ., 1933: 1-38.

T h i e n e m a n n , A. and K. M a y e r . 1933. “Chironomiden—Metamorphosen V.—Die 
Metamorphose zweier hochalpiner Chironomiden (Dipt.)—Mit einer Bestimmung­
stabelle der Larven und Puppen der Diamesa— Gruppe.” Zool. Anz., 103: 1-12.

T h i e n e m a n n , A. and K. S t r e n z k e . 1941. “Terrestrische Chironomiden VII. Die 
Gattung Paraphaenocladius Th.” Ibid., 133: 137-146.

T o k u n a g a , M. 1936. “Chironomidae from Japan (Diptera), VI Diamesinae.” 
Philipp. J. Sci., 59: 525-552.

--------- . 1939. “Chironomidae from Japan (Diptera), XI. News of little-known
midges, with special reference to the metamorphosis of torrential species.” Ibid., 
69: 297-346.

T s h e r n o v s k ij , A. A. 1949. “Key to midge larvae of family Tendipedidae.” (In Rus­
sian.) Tabl. Anal. Faune U.R.S.S., 31: 1-86.

T u o m ik o s k i , R. 1960. “Zur Kenntnis der Sciariden (Dipt.) Finnlands.” Ann. Zool. 
Soc. Zool. Bot. Fenn. Vanamo, 21: 1-164

V a il l a n t , F. 1951a. “Un empidide destructeur de simulies.” Bull. Soc. Zool. Fr., 
76: 377-379.

-------------. 1951b. “Les larves hygropetriques et les nymphes de quelque Empididae
Atalantinae (Dipteres).” Trav. Lab. Hydrobiol. Grenoble, 43-44: 39-46.

-------------. 1952. “Kowarzia barbatula Mik. et Dolichocephala ocellata Costa. Deux
empidides a larves hygropetriques (Dipteres).” Bull. Soc. Zool. Fr., 77: 286-291.

-------------. 1959. “The Thaumaleidae (Diptera) of the Appalachian Mountains.” Journ.
N . Y. Entomol. Soc., 67: 31-37.

V o r h ie s , C. 1909. “Studies on the Trichoptera of Wisconsin.” Trans. Wisconsin Acad. 
Sci., 16: 647-738.

W e l c h , P. S. 1919. “Further studies on North American Mesenchytraeids (Oligo- 
chaeta).” Trans. Am. Micr. Soc., 28: 175-188.

W ig g in s , G. B. 1965. “Additions and revisions to the genera of North American 
caddisflies of the family Brachycentridae with special reference to the larval 
stages (Trichoptera).” Canad. Entomol., 97: 1090-1106.

W ig g in s , G. B. and N. H. Anderson. 1968. “Contributions to the systematics of the 
caddisfly genera Pseudostenophylax and Philocasca with special reference to the 
immature stages (Trichoptera: Limnephilidae).” Can. J. Zool., 46: 61-75.

W u l k e r , W . 1956. “Zur Kenntnis der Gattung Psectrocladius Kieff. (Dipt. Chiron.). 
Individuelle Variability, Grenzen und Mogliehkeiten der Artentrennung, Okologie 
und Verbreitung.” Arch. Hydrobiol., Supp. 24: 1-66.

-------------. 1959. “Diamesarien—Studien (Dipt. Chironomidae) im Hochschwarzwald.”
Ibid., Suppl. 24: 338-360.

Z a v r e l , J. 1939. “Chironomidarum Larvae et Nymphae II. Genus Eukiefferiella 
Th.” A cta Soc. ci. Nat. M orav., 11: 3-39.

-------------. 1941a. “Chironomidarum Larvae et Nymphae III. ( “Pseudokiefferiella).
Folia Entomol. Brno, 4: 9-15.

--------- ■. 1941b. “Chironomidarum Larvae et Nymphae IV. Genus Metriocnemus
v.d. W.” Acta Soc. Sci. Nat. M orav., 13: 1-28.


