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Abstract: This study is a revision of the Caenidae, the nymphs of which possess cccllar tu, 
bercles on the head, and is based mainly on nymphs. Three new genera, Cercohrachys (Holarctic. 

Oriental, Neotropic), lnsu/ihrachys (Neotropic, Cuba) and Caenocu/is (Oriental) are establishet"

Fifteen new species are described: Brachycercus arcticus, B. hernai, B. cdm111:d.1i, B. flcridico/a 

B. kahy/iensis, B. 11asut11s, B. pi11i, B. tuhercu/atus, !11su/ihrachys 11eedha111i, Cercohrachys etowah. 

C. co/0111hian11s, C. perua11ic11s, C. petersor11111, C. serpentis, Cae11oc11/is hishopi, C. da11gi, and C. 
11hahoe11sis. The nymphs of B . .flavus and B. prudens are described for the first time. The distributi

on, phylogeny and relationships of these genera are discussed. 

The caenids possessing ocellar tubercles on the head represent a morphologically 
well defined group within the family. Although the genus Brachyccrcus was establish
ed more than 100 years ago (ARVY, 1980) no critical taxonomic treatment of this 
taxon has been published since then. Moreover, there has been considerable confusion 
concerning the proper status of the generic names Brachyccrcus, Cacnis and Eurycaenis 

(cf. CAMPION, 1923; BERNER, 1950; JACOB, 1974). Except for the widespread European 
species Brachycercus harrisella, the biology, life cycles, and adult habits of others 
are insufficiently known. EDMUNDS et al. ( 1976) state that »the identification of species 
is difficult, and the adults should be named with caution; the nymphs probably 
cannot be identified with the existing keys«. The only attempts to key some species 
have been made by NEEDHAM et al. (1935), BERNER ( 1950) for 5 Nearctic species, 
and by Ts11 ER NOVA ( 1952) for 4 Far East Palearctic species. Because of specialized 
nymphal habits and often night activity of crepuscular adults, adequate collections 
of Brachycercus are not available from most parts of the world to contemplate 
species revision. Since the adults have few distinguishing characters, revisional 
studies must be based mainly on nymphs. 

Recently I had an opportunity to study specimens of the genus Brachyccrrns in the 
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collections of Florida A & M University, the University of Utah, and the University 
of Florida which included many undescribed and unnamed species and several 
genera of caenids with ocellar tubercles. While undoubtedly more species of these 
genera are yet to be found and described, the present study does provide a basic 
taxonomical treatment and summary of known distributional and ecological data. 
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SYSTEMATICS 

Keys to the genera of the Caenidae with ocellar tubercles 

Mature nymphs 

I (2) Both maxillary and labial palps 3-segmented (Fig. 37); femora wide, three times wider than 
tibiae (Figs. 124, 130), fore coxae nearly continuous; posterolatcral abdominal spines on 
segments IV-VII (Fig. 167) .................................. . Caenoculis gen. n. 

2 (I) Both maxillary and labial palps 2-segmented (Figs 38-45); fcmora narrow,at most twice 
as wide as than tibiae (Figs 125-129), fore coxae widely separated; abdominal spines on 
segments II-VII, II-VIII, III-VI, Ill-VII or Ill-VIII (Figs 131-166). 

3 (4) Pedicel as long as scape or slightly longer (Figs 24-25); anterior margin of mesosternum 
prominent, bearing numerous long bristles; spines of segment VI anterolateral, strongly 
bent medially (Figs 157, 161, 162, 164); legs with bristles as long as tibiae (Figs 126, 128, 
129) ....................................................... Cercohrachys gen. n. 

4 (3) Pedicel at least 1.5-2.0 times longer than scape (Figs 9-12, 16), anterior margin of meso
sternum flat, without bristles; spines on segment YI posterolateral, not bent medially 
(Figs 131-156); legs with bristles shorter than tibiae (Figs 121--123). 

5 (6) Ocellar tubercles cylindrical and rounded at apex, with stout apical bristles (Fig. 8); postero
lateral abdominal spines flat, not bent dorsally, spines on segments IX and X well de-
veloped (Figs 131, 132) .................................... /11s11/ihrachys gen. n. 

6 (5) Ocellar tubercles conical and bluntly pointed at apex, without conspicuous bristles (Figs 
1-3); posterolateral abdominal spines bent dorsally, spines on segments IX and X in-
conspicuous or absent (Figs 133-156) ........................ Brachycercu.1· CURTIS 
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Adults 

I (2) Pedicel only slightly longer than scape or equal in length (Fig. 171 ); abdominal spines on 
segment VI considerably bent dorsally; eggs spindle-shaped, 4-6 limes longer than broad 
(Fig. 250), chorion with 4-6 rounded and broad costae (Fig. 251) .... Cercol:rachys gen. n. 

2 (I) Pedicel at least 1.5-2.0 times longer than scape (Fig. 172); abdomir,al posterolateral spines 
on segment VI slightly bent dorsally; eggs oval, 2-3 times longer than l~road, chorion with 
numerous costae (Figs 246-249). 

3 (4) Pronotum with well indicated lateral, submarginal, rounded projections; lateral margins 
of antenna! pedicel straight (Fig. 172) .......................... /11.111/ihrachy.1· gen. n. 

4 (3) Pronotum without indicated lateral, submarginal projections, lateral margins of antenna! 
pediccl convex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Brachycerc11.1· CuR11s 

Brachyccrcus CURTIS 

Brachycerrn.1· CURTIS, 1834: 122. LESTAGE, 1924: 61: NEEDHAM et al., 1935: 639. 
__Brachycercu.1· (partim), BERNER, 1950: 187. TSHERNOVA, 1952: 284. BURKS, 1953: 48. BERNER, 
1959: 12. THI:W, 1960: 202. LEONARD & LEONARD, 1962: 37. JACOB, 1974: 96. EDMUNDS et al., 
1976: 264. 

Caeni.1· (partim), Sn.PHI:NS, 1835: 61. PwnT, 1843-1845; 283. EATON, 1861: 97. EATON, 1884 
(1883-1888): 141. KLAPALl:K, 1909: 15. ESSEN-PETERSEN, 1910: 88. LESTAGE, 1916: 376. 

Eurycaenis BENGTSSON, 1917: 186. ULMER, 1920: 122. UL.MFR, 1929: 16. ScHOENFMUND, 1930: 
62. TRAVIR, 1932: 139. MIKULSKI, 1936: 158. 

Ty pc s pee i es: Brachycercus harrisel/a CURTIS, by monotypy; type locality England. 

Species included: B. arclicus sp. n., B. hemeri sp. n., B. ed1111111dsi sp. n., B.flav11.1· TRAVFR, 
B.floridirnla sp. n., B. lwrrisel/a CUR'llS, B. kahy/ie11si.1· sp. n., B. lacustri.1· (NHDNAM), B. 11:ac11/a111s 
BERNER, B. mag1111.1· TsHERNOVA, B. nasutus sp. n., B. 11i1id11s (TRAVER), B. pal/idus TsHERNOVA, 
8: pini sp. n., B. prnden.1· (McDUNNOUGH), B. tuhercu/atus sp. n., B. 111hulat11.1· TSHERNOVA. 

Mature nymph: Body length 4 I 0 mm, length of cerci about I /2 of body 
length. Body broad and flattened. Head with three conspicuous conical ocellar 

tubercles without bristles and pointed at apex and produced into distinct postero
lateral lobes. Antenna! pedicel at least 1 .5 · 2.0 times as long as scape, sparsely 

covered with bristles. Mandibles with marginal tufts of setae. Maxillary and labial 

palps 2-segmented. Prosternum broader than long, fore coxae widely separated. 
Pronotum sometimes with a pair of lateral spines. Abdominal segments I I -VI or 

III -VI with posterolateral spines bent dorsally, spines of segments VI II and IX 
absent or reduced. Legs slender, femora at most twice broader than tibiae, fore 

legs relatively short, middle and hind legs longer. Tibiae and tarsi approximately 
equal in length; claws slender, not hooked, without denticulation. First gill 2-segment
ed, gill cover mostly asymmetric with smooth triangular ridge, lamellate gills with 

fringe bifid or multifid. 
Adu 1 t: Body length 3 - -10 mm, length of wings 3- 8 mm; cerci 20- 25 mm in 

males, 4 - 6 mm in females. Pedicel at least 1.5 -- 2.0 times longer than scape not 

tapered toward flagellum. Prosternum twice broader than long with fore coxae 
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widely separated. Abdomen relatively small and contracted, lateral spines or segments 

V -VI prominent, bent dorsally or flat. Forceps foil-like with medial depression, 

pointed apex without tufts of hairs. Penis lobes almost entirely fused, base of penis 

with a pair of short spines. The eggs with one polar cap; chorion with a large number 

of costae. Micropyle linear, situated in, or adjacent to, a chorionic costa or trans

versing the space between two costae; sperm guide lacking (cf. Koss & EDMUNDS, 

1974). 

2 

--------~---

3 4 

Figs 1-4: Head and pronotum of nymphs of BrachycerC11s. I - B. floridicola. 2 - B. 11itid11.1·. 
3 - B. tuh11/at11s (according to TSHERNOYA, 1952). 4 - B. //{/.\'/I/II.\'. 

Distribution: Holarctic. In the Palaerctic known from Europe and Far East USSR(Amur 
basin) but undoubtedly distributed also in Western Siberia. North to Scandinavia (BRITTAIN, 

1972; ITAMIES et al., 1979) and the North Dvina river basin (Ts1HRl\OVA, 1940). South to Balcan 

(RusEv, 1966a, 1966b, 1968). In the Nearctic, widespread in eastern and central regions; west to 
Utah and Idaho, south to Louisiana, Florida, and Georgia (BFRNER, 1959; EDMUNDS et al., 

1976); Some species inhabit the arctic region as well - Alaska and the Mackenzie river basin 
(W1 ENS et al., 1975). In the Nearctic the distributional pallerns of BrachyccrC11s resemble the upper 

borcal distri bu ti on. 

Differential diagnosis and discussion: Brachycercus can be distinguished 

from all genera of the Caenidae by the following combination of characters. In the 

nymphs (I) pcdicel at least 1.5 2.0 times longer than scape, (2) ocellar tubercles 
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well developed, (32_ head with distinct posterolateral lobes, (4) maxillary and labial 

palps 2-segmented, J}) fore coxae widely separated, prosternum broad, (6) legs 
long and slender; femora at most twice broader than tibiae and with short bristles; 

tibiae approximately as long as tarsi; claws without teeth, Q) posterolateral spine 

of segment VI not bent medially, (8) egg chorion with costae; costae numerous; 

7 8 

Figs 5 8: Head and pronotum of nymphs. 5 - Cercohrachy.1· petersorum. 6 - C. etowah. 7 -
Caenocu/is hishopi. 8 - /11sulihrachvs 11eedha111i. 

one polar cap. In the imago the characters ( 1, 5, 7, 8) are well apparent and represent 

the only critical distinguishing features. The ratio of fore leg segments varies within 

a genus. Male genitalia of Brachycercus cannot be distinguished from those of the 

related Cercohrachys nor from the relatively unrelated Tasmanocoenis (foil-like 

forceps with medial depression), which have typical Caenis-like nymphs. As far as 

the wing venation is concerned, females of B. edmundsi (Fig. 168) cannot be separated 

even from females of Leptohyphinae using the MA1 and MA2 symmetrical fork as 

the only critical character (cf. EDMUNDS et al., 1976). For critical distinguishing 

characters between Brachycercus and lnsu/ibrachys see discussion of the latter (p. 333). 

The adult of Brachycercus was described by CURTIS (1834), based on the finding 

of M. Harris (ARVY, 1980), and B. harrise//a became the type of the genus by mono

typy. STE PH ENS ( 1835), erecting the genus Caenis, proposed two »sections«: Caenis 
(long cerci) and Brachycercus (short cerci). CURTIS ( 1837) fixed the type species of 
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Caenis and of Brachycercus ( B. harrisii = B. harrisella). Subsequent authors, be

cause of their recognition of the length of the cerci as a secondary sexual character, 

included the short-tailed Brachycercus in the genus Caenis, despite priority, on the 

ground that the name Brachycercus was unsuitable. As shown by JACOB ( 1974 ), the 

name Oxycypha BURMEISTER, 1839, formerly synonymized with Brachycercus, is 

a junior synonym of Caenis CURTIS, 1834. BERNER ( 1950) discusses the relationships 

between the names Eurycaenis BENGTSSON, 1917, Ordella CAMPION, 1923, and Caenis 
CURTIS, 1834 in detail. The name Eurycaenis is a junior synonym of Brachycercus 
and Ordella falls into synonymy with Caenis. 

The 17 species are considered here to be included in the genus Brachyccrcus. There 

is no information concerning the dubious species Brachycercus tenet/us NAVAS from 

Argentina. The holotype is prob&bly not preserved; Dr. J. Alba (pers. comm.) 

informed me that type material of this species does not occur in the Nav<is' collection 

in Spain. According to THEW ( 1960) this species may not belong to Brachycercus 

at all. 

Keys to the species of Brachycercus 

Mature nymphs 

At least one protuberance near the anterior margin of metasternum present; pro- and/or 
metasternal tubercles present or absent .............................................. 2 
All thoracic sterna flat, no protuberances developed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

2 Posterior margin of head rounded; labrum (Fig. 48) and hypopharyngeal superlinguae (Fig. 
61) produced into distinct lateral lobes; scape about 1.5 times longer than pedicel (Fig. 17); 
body yellowish pale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. prudens 

- Head with distinct posterolateral lobes; labrum oblong-shaped, without distinct lateral lobes, 
hypopharyngeal superlinguae rounded; scape about twice longer than pedicel; body brow-
nish dark ..................................................................... 3 

3 Posterolateral spines of abdominal segments VI and VII overlapping in dorsal view (Figs 
135, 145) ................................................................... 4 
Posterolateral spines of abdominal segments VI ans VII not overlapping in dorsal view 
(Figs 143, 153) .................................................................. 5 

4 Gill cover asymmetric, produced posterolaterally (Fig. 86); posterolateral spine of segment 11 
reduced or inconspicuous (Fig. 135); posterior meso- and metasternal protuberance lacking ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. edmundsi sp. n. 
Gill cover nearly symmetrical, rounded posterolaterally (Fig. 91 ); posterolateral spine of 
segment II conspicuous, larger than that of segment Ill (Fig. 145); posterior meso- and meta-
sternal protuberances well developed ............................... B. tuberculatus sp. n. 

5 Posterolateral spines of segments V and VI narrow (4 times longer than wide) and well se
parated in ventral view (Fig. 144); posterior mesosternal protuberance strongly reduced, 
inconspicuous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. arcticus sp. n. 
Posterolateral spines of segments V and VI wide (2.5 times longer than wide) and conti
guous in lateral view (Fig. 153); posterior mesosternal protuberance well developed, as large 

as the anterior one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. harrisel!a 
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6 Pronotum with a pair of well developed lateral spines (Fig. 2) .......................... 7 
Lateral spines of pronotum absent (Figs 3, 4) or pronotum with a pair of transverse rid-
ges (Fig. I) .................................................................... 9 

7 Lateral ocellar tubercles longer than the eye width; gill cover nearly symmetrical, its hind 
margin convex; spines of segments 111-V wide (twice or 2.5 times as long as broad at base) 
and rounded at apex, those of segment VI overlapping segment VII in dorsal view, spines 
of segments VI-IX reduced or absent (Fig. 166) .......................... B. pallidus 

- Lateral ocellar tubercles as long as the eye width; gill cover distinctly asymmetrical with 
paler posterolateral lobe, its hind margin straight (Figs 85, 229); spines of segments 111-V long 
(3-5 times as long as broad at base), those of segment VI not overlapping segment Vil in 
dorsal view. Spines of segments V-IX well developed, large (Figs 137, 138, 237, 238) ...... 8 

8 Body length 7.0-9.0 mm; pedicel less than twice longer than scape (3.2 : 1.7); head and 
thorax dark brown, abdominal terga brownish; no posterolateral spines of segment II, spines 
of segments 111--VI 3 times as long as wide at base, spines of segment VI rounded at apex 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. nitidu.1· 
Body length 4.5-6.0 mm; pedicel more than twice longer than scape (2.3 : I. I); head and 
thorax yellowish brown, abdominal terga whitish; posterolateral spines of segment II well 
developed, spines of segment VI pointed at apex (Fig. 237) ................ B. herneri sp. n. 

9 Frontal ocellar tubercle at least 1.5 times longer than lateral ones and twice as long as eye 
width, conspicuous, directed forewards (Figs 3, 4); pronotum always without transverse 
ridges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 0 
Frontal ocellar tubercle approximately as long as lateral ones, tubercles at most 1.5 times 
longer than eye width (Fig. I); transverse ridge on pronotum absent or present ......... 11 

10 Frontal ocellar tubercle twice longer than lateral ones, tubercles conical, pointed or bluntly 
pointed at apex (Fig. 4); posterolateral spine of segment II larger than those of segments 
Ill-Vil (Figs 149, 150) .............................................. B. nasutussp. n. 
Frontal ocellar tubercle 1.5 times longer than lateral ones, tubercles tubular, rounded at 
apex (Fig. 3); posterolateral spine of segment II reduced, much smaller than those of seg-
ments Ill-Vil ........................................................ B. tuhu/atu.1· 

11 Pronotum with well developed transverse lateral ridges near the anterior margin (Fig. I) ... 12 
- Pronotum smooth, lateral ridges absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
12 Gill cover distinctly longer than wide (length : width 1.6 : 1.3) asymmetrical, produced 

posterolaterally (Fig. 87); lateral margin of segment II straight, spines of segments Ill-VI 
narrow, 4-5 times longer than wide at base (Figs 133, 134) ............ B.floridicola sp. n. 
Gill cover very slightly longer than wide (length : width 1.9 : 1.8) symmetrical, rounded 
posterolaterally (Figs 93, 227); lateral margin of segment II convex rounded with wide trian
gular spine (Figs 147, 235), spines of segments lll-Vl wider, three times longer than wide 
at base (Figs 147, 235) .......................................................... 13 

13 Pedicel less than twice longer than scape (1.7 : 0.9) lateral ocellar tubercles bent forewards 
(fore margin concave in lateral view); spines of segment VI overlapping segment Vil para
lelly (longitudinal axis of spines of VI paralell to that of abdomen) (Fig. 147) .... B. pini sp. n. 

Pedicel more than twice longer than scape (4.2 : 1.9) lateral ocellar tubercles straight (fore 
margin straight or convex in lateral view); spines of segment YI overlapping distinctly over
lapping segment VI (longitudinal axis of spines of VI at 45 angle with the axis of abdomen) 
(Fig. 235) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. macu/atus 

14 Ocellar tubercles low, regularly triangular and equal in length at most to eye width; legs 
distinctly dark-banded on each segment (Fig. 123) .................................. 15 

Ocellar tubercles prominent, 1.5 times as long as eye width; legs unicolorous, without dark 
bands ........................................................................ 16 

15 Spines of segment II equal in length and shape to those of segments 111-Vl, spines of segment 
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VIII well developed (Figs 139-140); gill cover with conspicuous dark spot near the base 
........................................................................ B. flavus 
Spines of segment II smaller and wider at base than those of segments Ill-VI, spines of seg
ment VIII minute (Figs 141, 142); gill cover without spots, dark, unicolorous .... B. /arnstris 

16 Body pale, lateral ocellar tubercles rounded; gill cover pale with conspicuous dark brown 
spot; posterolateral spines of segment 11 equal to those of segment 111: spines of segment VI I 
overlapping segment VIII in dorsal view (Fig. 241) .................... B. kahy/iensis sp. n. 
Body dark, lateral ocellar tubercles conical; gill cover brownish, unicolorous; posterolateral 
spines of segment 11 shorter by 1/2 than segment Ill, spines of segment VII not overlapping 
in dorsal view (Fig. 155) . . . . . . . . . . . . . . . . . . . . . . . . . . . B. 11w![1111.1 

Adults 

Body length 5-8 mm in males, 6-10 mm in females; abdominal terga light brown or dark 
brown, thorax pitch brown or blackish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Body length 3-5 mm in males, 4-6 mm in females; abdominal terga light yellow or whitish, 
sometimes with dark markings, thorax yellowish, light brown to red brown . . . . . . . . . . . . 3 

2 Abdomen lighter than thorax, middle and hind legs whitish or yellowish; costae on chorion 
1-3 times broader than intercostal spaces (Fig. 247) ...................... B. harrisella 
Abdomen of the same color as thorax, middle and hind legs light brown or brownish; costae on 
chorion approximately as wide as intercostal spaces (Fig. 249) .......... B. ed1111111dsi sp. n. 

3 Abdominal terga yellowish or yellowish grey, terga I-VI unicolorous, tcrga Vll-X slightly 
lighter; penis oblong-shaped with straight lateral margins, spines near base rounded at apex 
(Fig. 178) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. 11itid11s 

Abdominal terga white with dark stippling on terga 1-1 V or with dark spots; penis triangular 
or rounded, its lateral margins convex or concave, spines near base pointed ............ 4 

4 Distinct lateral or medial dark spots on abdominal terga I -11 and VII X ............ 5 
Abdominal terga without distinct spots with dark stippling at most .................. 7 

5 Antenna! pedicel more than twice (2.5-2.8 times) (Fig. 234) longer than scape; scape with 
conspicuous dark brown spot; posterior margin of pronotum dark brown; penis with unpaired 
pointed spine in the middle (Fig. 233) ...................................... B. 111aculat11s 
Antenna! pedicle slightly less than twice longer than scape; scape unicolorous, without spot, 
posterior margin of pronotum pale, penis without unpaired pointed spine in the middle ..... 6 

6 Body length about 5 mm; abdominal terga 1--11 and Vll-X with dark brown spots and with 
a pair of diffuse lateral spots; penis as long as wide, slightly produced anterolaterally with 
convex posterior margin (Fig. 176); costae on chorion approximately as wide as intercostal 
spaces (Fig. 248) ........................................................ B. /acustris 

Body length 3-4 mm; abdominal terga I-II (spots sometimes reduced) and Vll-X with 
dark spots forming a band in the middle, lateral spots lacking. Penis wider than long, rounded, 
not produced anterolaterally, with posterior margin slightly arcuately incurved; costae on 
chorion wider than intercostal spaces (Fig. 244) ............................. B. j!avus 

7 Abdominal terga I-III with dark stippling; penis only slightly produced posterolaterally 
with slightly concave posterior margin and sclerotized structure in the middle (Fig. 174); 
chorionic costae narrow, intercostal spaces 4 times wider (Fig. 246) ........... B. pini sp. n. 
All abdominal terga white, unicolorous; penis distinctly produced into posterolateral lobes, 
without triangular structure in the middle, posterior margin straight or convex; chorionic 
costae at most half as wide as intercostal spaces ...................................... 8 

8 Pedicel 1.5-1.7 times longer than scape; posterolateral projections of penis rounded; thorax 
yellowish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
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- Pcdicel twice the length or scape; posterolateral projections of penis bluntly pointed; thorax 
brownish ............................................................... B. pallidus 

9 Sc:ipe with dark-brown spot, posterior margin of penis apparently convex, spines near base 
about 2---3 times longer than wide ...................................... B. nasutus sp. n. 
Scape without dark-brown spot, posterior margin of penis incurved in the middle, spines 
near base 5 times longer than wide ....................................... B. prudens 

Brachyccrcus arcticus sp. n. 

(rigs 10, 47, 70, 79, 112, 122, 143, 144) 

Mature nymph: Body length 5.5 mm, length of cerci 2.1 mm. Head brown uni
colorous with a group of dark spots on occiput. Ocellar tubercles longer than eye 

width, bluntly pointed, frontal tubercle more slender, narrower by I /3-1 /2 at base 

than lateral ones; tubercles equal in length. Some bristles on clypeus and genae. 

Ped ice I covered with bristles as long as I /2 - -3/4 of its length; ratio of pedicel: scape 

1.8: 0.9. Labrum about twice broad as long (width: length 3.0: l.6), not produced 

laterally. Outer incisors of mandibles twice broader at base than middle ones, equal 
iq length, with 2 3 teeth; inner incisors with hardly distinguishable teeth. Hypo

pharyngeal superlinguae only slightly produced anterolaterally. Segment I of maxilla

ry palps twice broader than segment 2; inner margin of segment 2 slightly convex 
with row of bristles in apical half. Segment 2 of labial palps bluntly pointed. 

Pronotum with a pair of low and bluntly pointed lateral spines, light brown, paler 

on the sides with dark-brown dusting in the middle. Mesonotum yellowish brown 

with dark smudges on posterior portion and wing pads; metanotum dark brown. 

Sterna dark brown. Prosternum with protuberance forming transverse ridge between 

coxal bases; anterior mesosternal protuberance well developed and dark pigmented, 

posterior one inconspicuously indicated. Metasternal protuberance absent. Fore 
legs (ratio femur: tibia: tarsus) 5.9: 3.0: 3.0 middle ones 7.9: 5.0: 4.7, hind legs 

8.4: 5.3: 5.0. Tibiae and tarsi wide, femora only by 1/3 broader. Claws produced 
into a point, slightly bent. 

Abdominal tcrga brown, terga VII X yellowish brown. Segment II without 

spines. Spines of segments 111--VI I narrow and bluntly pointed (about 4 times as 

long as wide), not overlapping in c'orsal view; spines of segments VIII and IX very 

small. Stcrna brown, with dark bands on the sides. Gill cover slightly asymmetric 

with slightly produced posterolateral margin; yellowish brown, triangular ridge 
darker. Gills 3 6 with brownish stippling, marginal fringe paler. Cerci whitish, 

darker at apex. 

Adult and subimago unknown. 

Specimen examined: Holotype, mature nymph, USA,~~-ska, Birch Creek between Big 
Creek and Preacher's Creek, 66 oo· N, 144 so· W., August 17, 1963, J. Varley, coll. UU. Holotype 
in alcohol, parts on slides. 

E ty mo Io gy: From Latin arcticus, meaning coming from or inhabiting arctic areas. 
Distribution unknown except the locality of the holotype. 
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Differential diagnosis and discussion: Brachycercu.1· arcticu.1· can be di
stinguished from other species of Brachyccrcus by the following characters: ( 1) ocellar 
tubercles longer than eye width: equal in size, (2) pedicel twice the length of the scape, 
(3) pronotum with a pair of lateral spines, (4) spines of abdominal segments narrow, 
not overlapping in dorsal view, spine of segment II minute, (5) sternal tubercles 
present, (6) labrum and hypopharyngeal superlinguae not produced laterally, segment 
2 of maxillary palps narrow (segment I twice as wide), (7) posterolateral portion of 
gill cover only slightly produced. Although adults are unknown, the nymphs show 
that B. tuberculatus, B. edmundsi, and B. harrisc//a are related in the arrangement 
of ocellar tubercles and presence of sternal tubercles. 

B!'achy!·c_rcus berncri sp. n. 

(Figs 174, 179, 188, 195, 204, 207, 215, 218, 229, 237, 238) 

Brachycercus sp. A (p1rt) BERmJl, 1950: 191. BERN~R, 1958: 29, ScHNUDlR, 1967: 202, Bumm, 

1977:34. 

Mature nymph: Body length 5.0 ( 4.0 5.5) mm, length of cerci 2.5 (2.3 - 3.0) mm. 
Head whitish yellow, occiput darker with indistinct light brownish stippling. Ocellar 
tubercles as long as the eye width. Lateral tubercles slightly longer, but equal in 
width with frontal one, bluntly pointed at apex and slightly bent forewards. Genae 
with numerous bristles as long as scape and pedicel. Scape and pedieel whitish the 
ratio of pedicel : scape 1.1 : 2.3. Labrum more than twice as broad as long (2.9 : 1.3), 
not produced laterally. Mandibular incisors with 3 4 teeth, outer and middle ones 
approximately equal in width. Hypopharyngeal superlinguae rounded with convex 
lateral marginc, not produced. Segment I of maxillary palps as long as 3/4 of segment 
2. Segment 2 bluntly pointed at apex, slightly bent, inner margin concave with a row 
of 9-11 bristles in apical half. Segment 2 of labial palps pointed at tip with 2 trans
verse rows of stout spines. 

Pronotum whitish of brownish yellow with a pair of small pointed spines near 
the anterior margin. Meso- and metanotum light brownish with numerous diffuse 

paler smudges. Thoracic sterna whitish yellow without protuberances. Legs whitish 
unicolorous with very inconspicuous darker diffuse bands near the base of e:~ch 
segment, outer margins of tibiae and tarsi with very long (as long as I /2 of tarsus 
length) bristles, claw long, narrow and slender. Fore legs (ratio femur : tibia : tarsus) 
5.7: 3.2: 2.7; middle legs 7.5: 5.5: 4.6; hind legs 8.2: 6.0: 5.2. Claws shorter by 
I /4 than tarsus. 

Abdominal terga whitish yellow, terga I, II and posterior margin of tergum X 
with light brown stippling; terga VII - IX whitish with very inconspicuous middle 
longitudinal band. Sterna of the same color as ventral side of thorax, without mark
ings other than inconspicuous smudges. Posterolateral spines of segment II low, 
regularly triangular and bluntly pointed, spines of segments Ill VI narrow and 
pointed, 4 - 5 times longer than wide with long bristles on the margins. No spines 
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overlapping abdominal segments in dorsal view. Spines of segments VII as long as 
those of segment 111, spines of segment VII well developed. Gill cover distictly 

asymmetrical with produced posterolateral margin, dark brown, unicolorous, with 

whitish margin. Gills 3 6 oval with dark pigmented fringe. Cerci whitish or whitish 
yellow. 

Adult and subimago: Body length 4.5 mm, length of cerci 12mm (male), 

1.5 mm (female). Head and pronotum whitish yellow, pronotum with dark stippling. 

Eyes black, ocelli with conspicuous black basal ring. Antennae pale, scape and pedicel 
unicolorous, flagellum whitish. Thorax (meso- and metanotum) greyish brown, 

pronotum paler. Abdomen whitish, terga and sterna I - III with dark-brown stippling, 

26 

34 

Figs 9-34: Scape and pedicel of antennae (9-25) and segment 2 of labial palps (26-34)· 
') - Brachycercus ed1111111dsi. I 0 - B. arcticus. 11, 26 - B. nitidus. 12, 34 - B. f/oridicola. 13, 32 - Cerco
brachys petersor11111. 14 - Caenocu/is bishopi. 15 - Cercobrachys etowah. 16, 27 - lnsulibrachys need
hami. 17, 29 - B. prudeus. 18, 30 - B. nasutus. 19 - B. pallidus. 20, 28 - B. tuberculatus. 21 - B. lacus
tris. 22 - B. pini. 23 - B.jlavus. 24 - C. serpentis. 25, 31 - C. minutus. 33 - C. peruanicus. 
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terga and sterna IV-IX unicolorous. Wings greyish, membranes C and Sc brownish 

in the basal half. Fore and middle legs with inconspicuous dark stippling, bing legs 

paler, the ratio femur : tibia : tarsus (male) 1.5 : 3.0: 1.5 (fore legs), middle legs 

2.0 : I. I : 1.1, and 2.0 : 1.2 : 1.2 for hind legs. Thorax darker in females, wings 

translucent and colorless, stippling of first abdominal segments not so pronounced as 

in males. Penis longer than wide, slightly produced posterolatcrally with slightly 

conca\e posterior margin. Spines near base pointed, sclerotizcd triangular structure 

apparent in the middle of penis (Fig. 174). Ornamenting or chorion unknown. 

Specimens cxa111ined: Holotype, mature nymph,_E!.Qd(].a, Liberty Co., Sweetwater Creek, 
April 30, 1946, L. Berner No. 20J4.0 coll. FSCA: 13 ny111phs, same data, coll. F~CA: paratypcs: 
adult male, Florida, Liberty Co., Cat. No. 2-349-3, L. Berner No. 3924.(l; adult fc111 de, Florida, 
Liberty Co., Sweetwater Cr. Cat. No. IV-1451-1, April 14, 1951, L. Berner No. 3336.l coll. 
FSCA. Holotype in alcohol, parts of holotype and paratypes (male) on slides. 

Etymology: Species named for Dr. L. Berner, University or Florida, Gainesville, who di~:co
vered this species many years ago. 

Distribution: Southeastern Nearctic species distributed in Florida, Alabama, Georgia, 
and S_()uth Carolina, inhabiting the Coastal Plain, Piedmont, and Valley and Ridge physio
graphic provinces as defined by BERNER (1977). All the localities known so far arc sum111arized 
by BERNER ( 1950, 1958, 1977) and SCHNEIDER (1967). Judging from the small number or specimens 
collected, this species seems to be solitary to rare where it occurs. 

Differential diagnosis and discussion: B. herneri can be distinguished 

from the other species of Brachycercus by the following combination of characters: 

in ~..Q_hs _(_ll ocellar tubercles low as long as the eye width, (2) pedicel twice as long 

as scape, (3) pronotum with a pair of low lateral spines, (4) sternal projections lacking, 

\5) _spinesof segment II developed, spines of segments Ill VII long, narrow and 

pointed, not overlapping abdominal terga in dorsal view, (6) labrum without lateral 

projections, hypopharyngeal superliguae rounded, not produced, (7) gill cover 

asymmetric produced posterolaterally; in adults (I) antennae unicolorous, pedicel 

more than twice as long as scape, -~22 abdominal sterna white, sterna I 111 with dark 

stippling, (3) penis longer than wide, slightly produced posterolaterally, its posterior 

margin concave, with sclerotized triangular structure in the middle and pointed spine 

near base. Adults and nymphs were associated by rearing (L. Berner). This species 

is related to B. pallidus ( ocellar tubercles longer than the eye width, gill cover sym

metrical, spines of segment YI overlapping segment VII), and B. nitidus (pedicel less 

than twice as long as scape; no posterolateral spines on segment II, body and abdo

men darker). B. herneri can be easily distinguished from the other Florida species 

( B. f/oridicola, B. pini, B. maculatus) by presence or pronotal spines. 

For a long time, there was only one species of Brachycercus recognized in Florida 

although this genus shows large species diversity just in this and closely adjacent 

areas. Synonymy of the Florida species described here ( B . .floridicola, B. pini and 

B. berneri) is therefore rather tentative since the names »B. maculatus«, »Brachy
cercus sp. A« and »Brachycercus sp.« were used indiscriminately everywhere. Re

cently I have received the original material of Dr. Berner enabling to redescribe true 

300 



B. maculatus and Brachyccrcus sp. A, of BrnNlR ( 1950). However, the Burn m's 
(1950: 192), figure of nymph of B. sp. A actually refers to a new species (B. pini) 

?~~cribed below (no pronotal spines, symmetric gill covers with rounded postero

l~teral margin and spines of segment VI overlapping segment VII). I take pleasure 

to redescribe and to name for Dr. Berner the species Brachyccrcus sp. A of BERNER 

( 1950) according to original nymphal material (Sweetwat Creek, Liberty Co.) and 

the original description (pronotal spines mentioned) not taking into account the 

figure. 

Brachyccrcus cdmundsi sp. n. 

(hgs9, 51, 86, 115, 135, 136, 168, 173, 245) 

Brnchycercus sp. (possibly prudc11s McDuNNOUGH) EDMUNDS ct al., 1963: 47. 
Brnchycerrns sp. BIRNLR, 1959: 12. WoODIJURY & ARtiYLI', 1963: 28. EDMUNDS ct al., 1976: 

256. 

Mature 11 y mph: Body length 6.9 mm, length of cerci 2.5 mm. Head dark brown 

with blackish brown scattered groups of spots on occiput and diffuse triangular dark 

spot at base of frontal tubercle. Lateral ocellar tubercles straight, frontal tubercle 

of the same length. Tubercles longer than the eye width, yellowish brown. Bristles 

on occiput, clypeus and genae slightly shorter than ocellar tubercles. Scape with tine 

bristles: pediccl with setae as long as a half of its length; the ratio scape : pedicel 

1.3: 2.2. Labrum about twice as long as broad (4.0 : 1.7), moderately produced 

antcrolaterally (Fig. 51) with conspicuous marginal spines. Outer and middle incisors 

of mandibles approximately equal in length and width at base, inner incisors branch

ed. Hypopharyngeal superlinguae only slightly produced. Segment I of maxillary 

palps twice as broad as segment 2. Segment 2 with straight or slightly concave inner 

margin with bristles. 

Pronotum dark brown with darker rnrndges near the anterior margin. A pair of 

lateral spines on pronotum well developed. Meso- and metanotum with wing pads 

dark or pitch brown with paler smudges. Thoracic sterna light brow11. Pr sternal 

protuberance pointed but low, antt:rior mesosternal one wide and rounded at apex, 

posterior mesosternal protuberance absent. Legs pale brown, fore legs (ratio femur: 

tibia: tarsus) 7.8: 4.1 : 3.9, mic'dl~ legs 10.7: 7.2: 6.5, hind legs 7.5: 5.5: 4.9. 

Claws of middle and hind legs short, as long as 1/3 of the length of tarsi, nearly 

straight. 

Abdominal terga I and 11 light brown, terga VI I···· X paler, with dis olved darker 

band in the middle. Spines of segment II rounded and very short, visible in ventral 

view. Spines of segment 111 ·-VI I long, narrow and pointed, spines of segments VI 11 

and IX bluntly pointed, well developed. Sterna brown, sterna VII and IX slightly 

darker. Gill cover asymmetrical, with apparently produced posterolateral margin, 

brownish, unicolorous. Cerci pale yellowish. 
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Adult and subimago: Body length 9.1111111, length ofccrci 3.3 mm (female). 
Head dark brown, diffuse black spot between lateral ocelli. Eyes greyish black, ocelli 
light grey. Scape and pedicel brown, apical portion of flagellum whitish, pedicel 
twice as long as scape. Pronotum blackish brown or dark brown, slightly paler on 
sides, meso- and metanotum pitch brown. Wings translucent with browhish grey 

40 

41 

Figs 35-45: Maxillary palp of nymphs. 35 - Brachycercus tuharn/atu.1. 36 - B. prude11s. 
37 - Caenoculis bishopi. 38 - Cercobrachys peruanicus. 39 - C. etowah. 40 - B. pi11i. 41 - B. 111ag1111s. 
42 - B. lacustris. 43 - B. nasutus. 44 - C. petersorum. 45 - B.floridicola. 

longitudinal veins. Coxae brown, femora of fore legs with brown longitudinal stripes, 
middle and hind femora whitish. Abdominal segments brown or yellowish brown, 
segments 1-111 darker. Cerci white. Body of subimago yellowish brown or brown, 
thorax darker, last abdominal segments paler. Wings brownish grey or grey with 
fringe of setae of the same color, longitudinal veins in anterior half of wing darker. 
Posterolateral spines strongly bent upwards, very narrow and pointed; spines on 
segments II I --VI as long as two segments. Eggs with chorionic costae apparently 
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wider than intercostal area (about 2 2.5 times). Costae often interrupted or ending 
in the equatorial area of the eggs, some of them connected (Fig. 245). 

Adult male: unknown. 

Specimens examined: Holotype, mature nymph, Wyoming, Green Riv., Sweetwater Co., 

June 30, 1959, G. Smith, G. Musser, coll. UU; paratype, mature nymph, same data, July 3. 

1959, coll. U U, para types, 2 partially molted female adults, C_o_l_orado, Grand Co., Colorado Riv., 

Kremling, September 3, 1967, C.R. Meck, coll. FAMU; Holotype in alcohol, parts of paratypcs 

(nymph, adult female) on slides. Further material examined: __ l!_!a_~, Hideout Co., Green Riv., 

September 5, 1948, G. F. Edmunds, coll. UU (I nymph); .!~_aho, Lincoln Co., North Gooding 
Canal, 6 mi N ofShoeshone, July 24, 1964, S. L. Jensen, P. S. Lombardi, F. D. Isenberg, coll. UU 

(I nymph). 

Etymology: Species named for Dr. G. F. Edmunds, University of Utah, Salt Lake City, who 

discovered it a good many years ago. 
Distribution: Distributed in the northwestern and southwestern states of the USA, namely 

in Idaho, Wyoming, Colorado and Utah (BERNER, 1959; EDMUNDS et al., 1976) and probably 

also in southwestern Canada. 

Differential diagnosis and discussion: B. rdmundsi can be distinguished 

from remaining species of Brachycacus by the following combination of characters: 

(I) ocellar tubercles longer than eye width, equal length, (2) pedicel nearly twice as 
long as scape, (3) pronotum with lateral spines, (4) spines of abdominal segments 

VII··· VIII overlapping in dorsal view, spines of segment II large and low, (5) proster
nal and anterior mesosternal protuberances present, (6) gill cover asymmetric, produc

ed posterolaterally. Nymphs are related to those of B. arcticus, B. tuberculatus and 

B. harrisrlla. They differ mainly in overlapping abdominal spines from B. arcticus 

and B. harrisrlla and in absence of metasternal protuberance and in body length 

from B. tubrrcu/atus. Adults and nymphs of B. edmundsi were associated according 

lo chorionic sculpturing. Adult male of this species remains unknown. Females are 
easily distinguishable from all known species, except for B. harrisella, by considerably 
larger body size (approximately 9 - I 0 mm) and apparently darker, brownish or 

blackish coloration as well as by different arrangement of chorionic costae. Females 
of B. harrisella differ in the pale abdomen and some details of ornamentation of egg 

chorion. 

BrachyC<!rcus .flavus TRA v l:R 

(Figs 23, 63, 74, 82, 89, 99, 109, 123, 139, 140, 244) 

Brachycercusflavus TRAVER in NEEDHAM ct al., 1935: 640. BERNER, 1950: 189; 1959: 12. ED
MUNDS et al., 1976: 266. 

Brachycercus larnstris, BURKS, 1953: 48 (nee NEEDHAM, 1918: 249). 
Brachycercus species (part), BloRNER, 1977: 33. 

Mature nymph: Body length 4.3 (4.0-4.5) 111111, length of cerci 2.1 (2.0 2.5)111111. 
Head dark brownish with darker diffuse spots near the eye bases. Epicranial suture 

bordered with light, diffuse paler spots of irregular shape on vertex and occiput. 

Head tubercles equal in size, as long as 1/2--2/3 of the eye width; frontal tubercle 
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more pointed; antennae whitish yellow, pedicel about twice longer than scape 

(2.8 : 1.5). Labrum with slight lateral lobes, its lateral margins straight or slightly 

concave, twice broader than long (length : width 0.6 : 1.4). Outer and middle mandi

bular incisors equal in lenth and width at base, with 2 3 bluntly pointed teeth. 

Segment 2 of maxillary palps as broad as 2/3 of segment I with sparse bristles in 

apical half of slightly concave inner margin. Hypopharyngeal superlinguac rounded, 

slightly produced laterally, lingua oblong-shaped. Segment 2 of labial palps bent 

and bluntly pointed al apex. 
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figs 46-<,9: Labrum (46-49) and hypopharynx (60-69) or nymphs. 46, 68 - Bruchycercu.1 
pi11i. 47 - B. arcticus. 48, 61 - B. prudens. 49 - B. pa/lidus. 50, 60 - B. 1wsut11s. 51 - B. ed1111111dsi. 
52, 65 - B. harrise!la. 53, 62 - B. tuherculatus. 54 - Ccrcohrachys pcter.1·oru111. 55 - Cae11ocu/is hishopi. 
56, 66 - Cacohrachys 111i1111tus. 57, 67 - lnsu/ihrachys 11eedha111i. 58 - B. nitidus. 59 - C. perua11ic11.1. 
63 - B. jla1·11s. 64 - B. /acustris. 69 - C ctowah. 

Pronotum three times broader than long, dark brownish with inconspicuous 

smudges on the sides and a pair of transverse ridges in the middle. Meso- and meta

notum dark brownish, unicolorous. Thoracic sterna flat, brownish, anterior margin 

of mesosternum darker and prominent, but not forming protuberance. Legs whitish 
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yellow with brown stripes on femora. tibiae and tarsi (the latter stripes sometimes 

diffuse), coxae brown. The ratio femur : tibia : tarsus 2.2 : 1.3 : 1.3 for fore legs, 

3.5: 2.0: 2.3 for middle ones and 4.0: 2,3 : 2.5 for hind legs; claws brownish. 

Abdominal terga light yellowish brown or yellowish, terga I, II, VIII, IX and X 

with medial brown band which may lack in some terga in some specimens; sterna 

yellowish brown with lateral brownish spots forming a pair of submarginal darker 

bands. Spines of segment 11 as long as 1 /2 of that of segment 111, asymmetrical, bluntly 

pointed. Spines of segments II VI 2.5 times as long as broad at base, pointed at 

apex, spines or segment VI slightly overlapping segment VII in dorsal view. Gill 1 

with dark brown stripe at base. Gill cover dark brownish, as long as wide, asymmetric 

with straight inner margin. Outer fork of triangular ridge with dark brown, alongated, 

conspicuous spot. Cerci yellowish brown. 

Adult and subimago: Body length 4.0 (3.0 4.5) mm, length ofcerci 15 (14 to 

15) mm (male), 2.3 mm (subimago). Head light yellowish with slightly darker frons 

and blackish brown strips near the base or eyes; eyes black, ocelli greyish. Pronotum 

pale, brownish yellow with faint purplish brown in the middle. Meso- and metanotum 

light yellow. medial suture black bordered. Wings semi-hyaline whitish, transparent, 

Sc and R brownish, other veins pale. colorless. Wings of subimago milky greyish. 

Fore legs with brownish femora and tibiae, tarsi whitish yellow; middle and hind 

legs whitish, unicolorous. Abdominal sterna whitish yellow, sterna I Ill shaded 

with smoky brown in the middle, in some specimens with medial dark brownish 

stripes, terga IV, V. VI paler, unicolorous, terga VII X with darker medial stripe. 

Sterna whitish yellow with a pair of submarginal greyish brown bands in subimago. 

Abdomen of female more whitish. Penis broad, about twice broader than long, 

without lateral lobes, its posterior margin rounded, slightly incurved in the middle. 

Forceps longer by 1 /2 than penis. Polar cap of egg wide, as broad as the egg width; 

costae 2 3 times broader than intercostal spaces, not interrupted or forked in 

equatorial area. 

Specimens examined: 3 paratypes, adults, Louisiana, Sabine River Ferry opp. Orange, 

Texas, leg. C. U. Biological Expedition, June 20, 1917, coll. CU (No. 1363.3-7). I 0 nymphs, 

I male subimago, Alabama, Dallas Co., Cedar Creek 5 mi N of Minter, June 26-27, 1968, 
W. L. & J. G. Peters, P. T. P. Tsui, M. L. Pescador, coll. FAMU; I female, 2 males, Alabamc, 

Dall.is Co., Cat. No. 6-2356-3, L. Berner No. 3908.6 coll. FSCA; 2 nymphs, G_e3rgia, Dawson 

Co., Cat. No. 6-2455-1, L. Berner No. 3718.9 coll. FSCA; 2 females, Georgia, Monrce Cc., Cat. 

No. 7-1255-1 L. Berner No. 3750.6 coll. FSCA; 5 nymphs, South Carolina, Florence Co., UF 
Cat. No. 6-1255-1, L. Berner No. 3567-17; I nymph, Mississippi, Harrison Co., U F Cat. No. 

8-22-54-1, L. Berner, No. 3650.2; I female, Mississippi, Lowndes Co., UF Cat. No. 6-1156-1, 
L. Eerner No. 3880.18; 2 females, Mississippi, Lawrence Co., U F Cat. No. 8-1654-22, L. Berner 
No. 3639.4, coll. FSCA; nymph, Indiana, Arland, Greasy Creek, July 10, 1929, H. T. Spieth, 

coll. UU. 

Distribution: Nearctic species, distributed in so_uthe<1stern and northeastern areas of the 
USA. Originally known only from Louisiana (Louisiana-Texas border) but nymphs were collected 

also in Alabama, Georgia, Florida, Mississippi and South Carolina, and from an one isolated 

locality in Indiana. BURKS (1953) found this species in Illinois. 
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Differential diagnosis and discussion: Critical characters distinguishing 
this species from other species of the genus Brachycercus are as follows: in nymphs 
( 1) ocellar tubercles smaller than eye width, (2) pedicel twice longer than scape, (3) 

pronotum with a pair of transverse ridges, no lateral spines, ( 4) sternal projections 
lacking, fore margin ofmesosternum prominent, (5) spines of segment II well develop

ed (1/2 of those of segment III), (6) hypopharyngeal superlinguae rounded, segment 
2 of maxillary palps 1.5 times broader than segment 1, (7) gill cover as long as wide 
with dark spot near the base; in adults (I) antennae unicolorous, pedicel twice longer 
than scape, (2) abdominal terga whitish with dark stripes in the middle of terga 
VII· · X, (3) penis broader than long, rounded, without posterolateral lobes, its hind 
margin convex with incurvation in the middle, (4) costae on chorion 2 - 3 times 
broader than intercostal spaces. Adults and nymphs are related to B. herneri, B . 

.floridico!a and especially B. !acustris. Adults are easily distinguishable by the structure 
of the penis, nymphs are well characterized by the arrangement of posterolateral 
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Figs 70-84: Mandible (70-77), labial palp (78) and gill I (79-84) of nymphs. 70, 79 - Brachy
cercus arcticus. 74 - B. pini. 72 - Cercobrachys minutus. 73 - B. nitidus. 74 82 - B. flavus. 75, 83 -
C. petersor11111. 76 - lnsu/ihrachys needhami. 77. 78, 80 - Caenocu/is hishopi. 81 - B. /acustris. 84 -
B. lllaf:lll/S. 
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abdominal spines (spines of segment If large) and gill cover (quadrate, as long as 

broad). 
Adults and nymphs were associated by comparison of a dissected subimago from 

a mature nymph with the paratype material. Although all the characters of genitalia 

and body coloration are identical (except the presence of dark medial stripe on first 

abdominal segment which varies also in nymph) there are some differences in body 

size of adults in comparison with paratype material. This differences can be caused 

by dessication of pin1~ed paratype material (see discussion of B. lacustris and B. 
prudens). Judging from BURKS' (1953) figure ofa whole nymph (see shape ofpostero

lateral abdominal spines and gill cover), actually the species B. flavus is in question 
(instead of B. lacustris). 

Brachycercus floridicola sp. n. 

(Figs I, 12, J4, 45, 87, 95, 106, 121, IJJ, IJ4) 

Brachycercussp., BERNER, 1958: 29. PETERS & .IONFS, 1973: 19J. PFSCAOOR & PETFRS, 1974: 19J. 
Brachycerc11.1 species (part), BERNER 1977: JJ. 

Mature nymph: Body length 5.0 (4.5 · 5.5) mm, length of cerci 2.5 (2.5 -3.0) mm. 

Head yellowish or yellowish brown with numerous diffuse darker smudges in the 
middle of occiput (may be inconspicuous or absent in some specimens) and two pairs 
of posterolateral oblique dark-brownish bands. Ocellar tubercles of the same color. 

Frontal tubercle very small (as long as I /3 of the length of lateral ones) and bluntly 

pointed. Lateral tubercles regularly triangular, as long as or slightly shorter than 

eye width. Genae and frons with sparse setae slightly longer than frontal tubercle. 

Scape and pedicel narrow, yellowish, the ratio pedicel : scape 3.1 - I .5. Labrum twice 
broader then long (width : length 1.4 : 0.6) not produced laterally with straight or 

slightly concave lateral margins. Middle mandibular incisors longer than outer ones, 
mandibles with sparce lateral bristles. Hypopharyngeal superlinguae moderately 

produced, their outer margins concave. Segment 2 of maxillary palps I .5 times 
longer than segment I, bluntly pointed at apex; its inner margin concave, bearing 

regular row of 8 · ·I 0 bristles. Segment 2 of labial palps not tapered apically. 

Pronotum yellowish brown or light brown with paler smudges and a pair of trans
versal lateral ridges. Meso- and metanotum brownish with diffuse smudges. Thoracic 

sterna unicolorous, without any protuberances. Fore legs (ratio femur : tibia : tarsus) 

3.2: 1.5 : 1.6, middle legs 4.5 : 3.2 : 2.7, hind legs 4.5 : 2.5 : 2.6. Legs yellowish or 
whitish yellow, sometimes with inconspicuous smudges, claws relatively very long 
and slender, tarsi twice as broad as claws at base. 

Abdominal terga yellowish or yellowish brown; terga I, II, and VIII -IX sometimes 
with transverse diffuse dark-brown spots. Spines of segment II well developed and 

bluntly pointed, bent but not overlapping the lateral margin of segment. Spines 

of segments III -VI long and slender (4 5 times longer than wide), pointed, spines 

of segment VI overlapping that of segment VII; spines of segment VII as long as 3/4 
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of the segment length, bluntly pointed. Gill cover asymmetric, produced postero

laterally, covered with diffuse dark-brown or blackish-brown spots, paler near 

posterolateral projection; triangular ridge slightly darker; gills 3 · 5 nearly symmetric, 

oval with dark brown stippling, marginal fringe darker. Cerci whitish or whitish 

yellow. 

Adu It and sub imago unknown. 

Spee i mens c x am in ed: Holotype, mature nymph, I::~q_r.ida, Gadsden Co., Bear Creek on 
dirt road at bridge 8 mi S of St. Hwy 268, February 7, 1974, J. Jones, coll. FAMU; paratypcs, 

3 nymphs, same data, June 6, 1974, June 24, 1974, J. Jones; paratypcs, 4 nymphs, same data 
June 2, 1969, M. L. Pescador; paratypes, 3 nymphs, Florida, Gadsden Co., Rocky Comfort 

Creek at 2nd bridge on dirt road, 6 mi S of St. Hwy 268, June 7, 1968, August 15, 1967, G. Cooper, 
.I. Jones; paratypes, 2 nymphs, same data, May 21-.25, 1968. M. L. Pescador, .I. Jones; paratype, 

1 nymph, same data, April 24, 1968. W. L. Peters, P. T. P. Tsui, J. Jones, coll. FAMU; Further 

material examined: Florida, Okaloosa Co., Shoal Riv., on Hwy 393 at Dorces, August 28, 1973, 

leg. J. Jones, G. Cooper and W. L. Peters, coll. FAMU (1 nymph); parts of nymphs paratypcs 

on slides, holotype in alcohol. 
E ty mo 1 o gy: From Latin floridicola, meaning inhabiting the area of Florida, USA. 

Distribution: Southeastern Nearctic species distributed mainly in the Coastal Plain province. 

Localities so far only in Fl()rida (central and northwestern regions) but species undoubtedly 

distributed also in G~~r.~ia and Alabama (cf. BERNER, 1977). Judging from a small number of 
specimens collected at known localities this species seems to be solitary to rare where it occurs. 

Differential diagnosis and discussion: B.f/oridicola sp. n. has the following 

critical distinguishing characters: _(J_J._ocellar tubercles low, slightly shorter than eye 

width, inequal in length (frontal tubercle much smaller), (2) pedicel twice as long as 

scape, (3) pronotum with a pair of transverse ridges, (4) sternal protuberance lacking, 

(5) labrum without lateral projections, hypopharyngeal superlinguae moderately 

produced, (6) spines of segment II well developed, spines of segment III -- V bent but 

not overlapping, (7) gill cover asymmetric, produced posterolaterally. This species is 

related to B. lacustris, B. flavus and B. magnus (broad and small abdominal spines 

in all these species, spines of segment I I mostly well developed) and closely related 

to B. herneri (symmetric gill cover, head tubercles equal in length, abdominal spines 

broader). 

Brachycercus harrise/la Cu1n1s 

(Figs 52, 65, 153, 154, 242, 247) 

Brachycercus Harrisel/a CURTIS, 1834: 3. 
Caenis Harrisel/a, STEPHENS, 1835: 61. P1cnT, 1843-1845: 286. WALKER, 1853: 583. EA'ION, 

1884 (1883-1888): 146. KLAPALEK, 1909: 15. ESBFN-PETERSEN, 1910: 89. lESTAGI, 1916: 383. 

PAWLIK, 1933: 112. 
Caenis luctuosa, EATON, 1871: 97 (nee BURMEISTER, 1839: 797). 

Eurycaenis harrisella, BENGTSSON, 1917: 186. ULMER, 1920: 122. LESTAGE, 1922: 257. ULMER,: 
1927: 256, 1929: 16. SCHOENENMUND, 1930: 62, 102. HABERMAN, 1922; 225. LEHMANN, 1934, 

110. MIKULSKI, 1936: 158. LESTAGE, 1945: 88. S1EMINSKA, 1954: 185. SMISSAERT, 1956: 89. ZELINKA 
1956: 389. K EFH.RMliLLFR, 1957: 255. Boc;oEscu, 1958: 98. K EIHRMCILI.l·R, 1959: 19. KAZI.AUSKAS, 

1959: 170. 
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Brachycercus /wrrise/111, f'AZCICZKY, 1914: 78. f'ONGRACZ, 1914: 178. LESTAGE, 1924: 61. 
TSHERNOYA, 1941: 215. BERNER, 1950: 187. KIMMINS, 1954: 37. MACAN, 1955: 127. LANDA, 1957: 
363. LJJHELYI, 1959: 36. KEFFERMULLER, 1960: 38. MACAN, 1961: 10. SOWA, 1961: 10. KAZLAUSKAS 

& SANYAJTITE, 1962: 37. RUSEY, 1962: 124. KAZLAUSKAS, 1964: 165. TSHERNOVA, 1964: 135. 
KAZLAUSKAS, 1965: 201. RUSEY, 1966a: 105; 1966b: 231. WOJCIK, 1966: 112. ILLIES, 1967: 219. 
ZELINKA & ROTHSCHFIN, 1967: 63. Rusrv, 1968: 297. LANDA, 1968: 281, 1969a: 259; 1969b: 
292. R l'.MM, 1971: 39. KACHALOVA & SCRUBE, 1971: 19. KIMMINS, 1971: 318. BRITTAIN, 1972: 171. 
JACOB, 1974: 96. SOWA, 1975: 257, 344. LANDA, 1977: 25. PUTHZ, 1978: 262. ITAIMFS et al., 1979: 
89. SOLDAN, 1979: 226; 1981: 24. 

Mature nymph: Body length 7.5 (6.0-11) mm, length ofcerci 3.5 (2.5-4) mm. 

Head brown, occiput and frons darker, epicranial suture with pale bordering. 
Ocellar tubercles equal in length, bluntly pointed at apex, frontal tubercle more 
slender. Lateral tubercles slightly bent, as long as or longer than the eye width. 

Antennae light yellowish, pedicel more than twice longer than scape ( 1.3-0.5) with 

numerous long bristles. Bristles on genae as long as frontal tubercle. Labrum more 

than twice as broad as long (6.5 : 2.6), convex, anterior margin with stout setae 

and fine bristles. Outer mandibular incisors twice as broad as middle ones at base; 
middle incisors as long as or longer than outer. Incisors with I -3 bluntly pointed 

teeth. Inner incisors narrow (shorter by 1/3 than the middle one) with numerous 
bristles, lateral bristles of mandibules well apparent. Hypopharyngeal superlinguae 

triangular, lateral margins slightly concave, bearing regular row of stout bristles in 
apical half. Segment 2 of labial palps nearly symmetrical, tapered apically, with tip 

produced into a point. 
Pronotum with a pair of well-developed lateral spines, some specimens also with 

a pair of transverse ridges in the middle, dark brown with diffuse paler smudges. 

Meso- and metanotum darker, wing pads paler. Thoracic sterna brownish. Trans

verse prosternal protuberance well developed, covered with long bristles; anterior 
mesosternal protuberance narrow; symmetric and lower with a very wide base; 
metasternal protuberance lacking or very slightly indicated. Fore legs (ratio femur : 

tibia: tarsus) 1.7: 0.8: 0.8, middle ones 2.3 : 1.5: 1.4, hind legs 2.7: 1.5: 1.5. Legs 
yellowish brown, claws darker, relatively short (1/3 of tarsi) and wide at base. 

Abdominal terga light brown or yellowish brown, terga 1-11 darker. Spines of 

abdominal segment II triangular, low with wide base, sharp spines near gill cover 
base well developed; spines of segments II I-VII wide, asymmetrical and not over

lapping in dorsal view, about 3 times longer than wide, Gill cover slightly asymmetri

cal, posterolateral lobe inconspicuous, dark brown, lighter near outer margin, 

triangular ridge prominent, well developed. Hind margin slightly concave in so
me specimens; gills 3-6 triangular, bluntly pointed, anterior margin straight with 
marginal and fringe dark brown stipling. Cerci yellowish brown, darker at base, 

with paler setae. 
Adult and subimago: Body length 7.5 (5.5-9) mm, length ofcerci 25 (22-38) mm 

(male), 4.5 (4-6.5) mm (female). Head and pronotum dark brown, frons blackish. 
Eyes black, ocelli with conspicuous black rings. Antennae brown (scape and pedicel 
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with paler smudges) flagellum whitish except base. Thorax dark brown, sterrn paler 
with yellowish lateral m~rgins and coxal areas. Wings translucent (grey in subimago ), 
membranes C and Sc also translucent or slightly milky, veins C, Sc and Rs brownish. 
other veins greyish. Legs yellowish or light brownish, femora dark bordered, especi
ally those of fore legs. Legs of female whitish: legs of subimago dark brown. The 
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Figs 85-94: Gill cover of nymphs. 85 - Brachycercus nitidus. 86 - B. ed11111ndsi. 87 - B.floridicola. 
88 - B. prudens. 89 - B. flavus. 90 - Insulihrachys needhami. 91 - B. t11herc11/at11s. 92 - B. 11as11t11s. 
93 - B. pini. 94 - Cercobrachys serpentis. 

ratio femur : tibia : tarsus (male) l.5 : 4.0: 2.5 for fore legs, 1.6: 0.8 : 0.7 for middle 
ones, 2.0: 1.0: 1.1 for hind legs. Abdominal terga 1-VI of male and subimago light 
brown with numerous minute lighter spots, and paler sides, terga VII-IX of the 
same color with a pair of oval light spots on sides. Sterna brown with blackish 
stippling, unicolorous, sternum IX darker. Abdomen in females whitish yellow. 
unicolorous. Posterolateral spines of segments lV-Vl not overlapping, longer than 
segment length. Forceps base with a pair of anteriorly directed, pointed spines 
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and a pair of longitudinal, triangular whitish spots. Penis broader than long with 
distinct posterolateral rounded lobes, its posterior margin convex. Penis orna
mented with blackish markings in the middle. Forceps about 1.5 times longer than 
penis, darker at base, pointed at apex. Chorion with longitudinal costae 2-3 times 

broader than intercostal spaces. Costae straight, only exceptionally connected or 
interrupted in the equatorial area (Fig. 247). 

95 

103 

104 

Figs 95-104: Gill 3 (95-101), gill cover (102, 104) and branched setae on gill cover (103). 
95 - Brachycercus floridicola. 96 - B. 11a.1·u111s. 97 - B. lacustris. 98 - Cercohrachys etowah. 99 - B. 
flavus. 100, 102, 103 - Caenoc11/i.1· hi.l'hopi. IOI - /nsu/ihrachys needhami. 104 - Cercohrachys peter
.1·or11111. 

Specimens examined: 3 males, 2 females, 5 subimagos, 40 nymphs, Czechoslovakia, South 
Slovakia, lpel Riv., Lela, May 25, 1975, T. Soldan; I female, 8 nymphs, East Slovakia, Latorica 
Riv., Leles, July I, 1974; T. Soldan; IO nymphs, North Bohemia, Ploucnice Riv., Mimoi\, May 
20, 1954, V. Landa, coll. IE; 130 nymphs, 2 subimagos, USSR, Usa Riv., Batchandi, July 5, 
1965, V. N. Novikov, coll. IE. 

Dist rib u ti on: Widely distributed all over the Europe except true Mediterranean area (re
ported only from_France by LESTAGE, 1924) but present in Balcan (RusEv, 1962, 1966a, 1966b). 
Many localities from Central Europe given by LESTAGE ( 1924), LEHMANN, ( 1934), ScttOENEMUND 
(1930), MIKULSKI (1936), KEFFERMULLER (1957, 1959, 1960), LANDA (1969), especially from Poland, 

Germany, and Czechoslovakia. Distributed also in I;:_stonia, Lithuania and Latvia (KAZLAUSKAS, 
1964, 1965; R rMM, 1971 ). Its occurrence in the Alps and adjacent region doubtful (cf. PUTHZ, 
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1978). In Scandinavia known from N~a~ (BRITTAIN, 1972) and from localities near the Polar 

cir_cle (Oulu) in Finland (ITAIMES et al., 1979). TsHERNOVA ( 1941) reports this species from the 

Petchora river basin. Eastern and southeastern limits of distribution of B. harrisel/us unknown. 

Most probably distributed also in the Volga basin, USSR, According to SnwA (1975) the distri

bution of this species bolongs to Norih~C~ntral European type. 

Differential diagnosis and discussion: B. harrisella differs from other 

Brachycercus species by the following combination of characters: in nymphs (I) 

ocellar tubercles longer than eye width, equal in length, (2) pedicel more than twice 

longer than scape, (3) pronotum with lateral spines, ( 4) spine of segment 11 large 

and low, spines of segments VI-VIII not overlapping in dorsal view, (5) prosternal 

and anterior mesosternal protuberance present, ( 6) gill cover nearly symmetrical: 

in adults ( 1) antennae with brown scape and pedicel, flagellum whitish, (2) abdominal 

sterna brown in males, whitish or yellowish in females, (3) penis broader than long 

with distinct posterolateral lobes and convex hind margin, two spines at base, ( q 
costae on chorion 2-3 times broader than intercostal spaces. Presence of thoracic 

sternal protuberances in nymphs shows that this species is related to B. arcticus, 
B. tuberculatus, B. prudens and especially to B. edmundsi (abdominal spines over

lapping in dorsal view, gill cover apparently asymmetrical). Nymphs differ from 

B. tubercu/atus in absence of metathoracic protuberance, from B. arcticus in large 

body size and the arrangement of posterolateral abdominal spines. Known adult 

males of remaining species can be distinguished from males of B. harrisclla by 

considerably smaller (3-5 mm) body size, paler coloration of abdomen and different 

arrangement of posterolateral penis projections. Males of B. pallidus, although 

having brownish abdominal terga, differ by having a straight posterior margin of 

penis, which is whitish without markings, and by coloration of sterna. Females 

of B. edmundsi differ from those of B. harrisella in paler coloration of abdomen; 

females of other species differ in smaller body size and different arrangement of 

chorionic costae. 

Brachyccrcus kahylicnsis sp. n. 

(Figs 180, 181, 187, 201, 208, 214, 217, 228, 241) 

Mature nymph: Body length 5.9 mm, length ofcerci 3.1111111. Head whitish 

yellow, occipital suture dark brownish bordered. Lateral ocellar tubercles slightly 

bent anteriorly, frontal tubercle shorter by I /5. Tubercles longer than the eye width, 

brownish. Bristles on genae longer than ocellar tubercles. Scape without bristles; 

pedicel with setae as long as I /3 of its length; the ratio scape : pedicel 6. 7 : I. 5. 

Labrum more than twice as broad as long (2.6 : 1.2), moderately produced anteriorly 

with conspicuous marginal spines. Outer and middle incisors approximately equal 

in length and width at base, inner incisors branched. Hypopharyngeal superlinguae 

only slightly produced. Segment I of maxillary palps moderately broader than 

segment 2. Segment 2 with apparently concave inner margin with 9-10 bristles. 

Pronotum unicolorous, whitish yellow, with inconspicuous darker smudges. Pro-
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notal spines absent. Mcso- and metanotum with wing pads of the same color, meta

notum with brown stippling in the middle. Sternal protuberances absent; prosternum 

with a group of stout bristles in the middle. Legs whitish, unicolorous, fore legs 

(ratio femur : tibia : tarsus) 5.0: 2.7: 2.7, middle legs 7.5: 4.9: 4.5, hind legs 

7.6: 4.5: 4.7. Claws of middle and hind legs short, as long as 1/3 of the length 

of tarsi, nearly straight. 

Abdomen whitish, unicolorous. Spines of segments 11-V approximately equal in 

size, pointed and bent posteriorly; spines of segments VI and VII strongly bent, 

medially overlapping segments VII and VIII in dorsal view; segment Vil and IX 

with reduced posterolateral spines. Gill cover nearly symmetrical, with slightly 

produced inner margin, behind triangular ridge intensively dark brown medial spot. 

Cerci whitish, apical part with dark brown stippling. 

Adult and subimago unknown. 

Specimens examined: Holotype, mature nymph, _Alg~_i:ia, Wilaya de Tizi-Ouzu, Oued 

lsser, Isser-ville, Octol~er 5, 1981, T. Soldan, coll. IE; para type, younger nymph, Alger, Wilaya 

de Tlerncen, C2-A, J. Gagncur, coll. IE. Holotype in alcohol, parts on slide. 

E ty mo Io gy: From Latin Kabylia, a name of the cos ta I region in central Algeria. 

Distribution: Apparently restricted to a maritime humid zone of North Africa, probably 

very 1~arc. 

Differential diagnosis and discussion: B. kahylicnsis can be distinguished 

from remaining species of Brachyccrcus by the following combination of characters: 

( 1) ocellar tubercles longer than eye width, frontal tubercle shorter, (2) pedicel 

twice as long as scape, (3) pronotum without lateral spines, (4) spines of segment II 

well developed, spines of segments VI and VII overlapping in dorsal view, (5) sternal 

protuberances absent, (6) gill cover nearly symmetrical, produced posteromedially. 

This species is related to Palearctic species B. magnus and Nearctic species B. pini, 
B . .floridicola and B. flarns. It can be distinguished mainly by pale body color, long 

head tubercles, overlapping spines of abdominal segments and the arrangement 

of gill cover and pronotum. 

Brachyccrrns lacustris (NEEDHAM) 

(J-igs 24, 42, 64, 81, 97, 105, 141, 142, 176, 248) 

Ephe111erclla sp., NI· UJHAM, 1908: 263. 

Cae11i.1· lacustris N HDHAM, 1918: 249. 

Eurycae11is pa/Iida IDL, 1930: 218 (nee TsHERNOVA, 1928: 114, preoccupied name). McDuN

NOUGH, J93J: 264. TRAVER, 1932: 139. 

E11rrcae11is idei L1sTAliE, 1931: 119 (new name for pa/Iida (DE). 

Brachycercu.1· idei, NEEDHAM ct al., 1935: 641. LYMAN, 1944: 3 (idci - lacustris). BERNER, 1950: 

190; 1959: 12. LIONARD & LWNARD, 1962: 38. Koss & EDMUNDS, 1974: 341. EDMUNDS et al., 

1976: 266. 

Mature nymph: Body length 5.0 (4.5-6.5) mm, length ofcerci 1.8 (1.5-2.8) mm. 

Head brownish black or pitch brown, occiput light brown, epicranial suture bordered 

yellow. Ocellar tubercles triangular, low, at most as long as the eye width, yellowish 
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brown. Lateral tubercles bluntly pointed or rounded, frontal one pointed. Antennae 
pale, pedicel with several long bristles. The ratio scape : pedicel 0.7 : 1.8. Labrum 
nearly three times broader than long (3.4 : 1.2) with a pair of anterolateral groups 
of branched bristles. Outer and middle incisors of maxillae equal in length and 

nearly equal in width at base; inner incisors wide, shorter by I /3 than middle ones 
and distal"y rugged. Hypopharyngeal superlinguae with produced and rounded 
anterolateral portions. Segment 2 of maxillary palps with convex outer margin 
and slightly concave inner one; a group of bristles on bluntly pointed apical portion. 
Segment 2 of labial palps produced into a point with a group of stout bristles at apex 
forming only a single irregular transverse row. 

Pronotum yellowish brown or light brown without lateral spines, more than 
three times broader than long (width : length 3.8 : 1.2). Meso- and metanotum 
yellowish brown with diffuse darker smudges, wing pads of the same color. Thoracic 
sterna flat, without protuberances, mesosternum dark brown, metasternum paler. 
Fore legs (ratio femur : tibia : tarsus) 6.1 : 3.4 : 3.4, middle ones 8.4 : 5.5 : 5.5, hind 
legs 8.0 : 5.1 : 5.1. Coxae and femora light brown in basal half, tibiae and tarsi 
yellowish or whitish with brown stripes at base. Claws pale, bent and about I /3-1 /2 
as long as tarsi. 

Abdominal terga whitish yellow, terga I and II darker. Dark brown triangular 
spots in the middle ofterga I, II, VII-IX, a pair of rust brown strokes situated antero
laterally on terga VII-IX. Segment II with triangular rounded spines as long as I /3 
of those of segment III. Spines of segments Ill-VI pointed, spines of segment VI not 
overlapping segment VII in dorsal view. Terga 11-1 X yellowish brown with dark 
brown stippling. Gill cover light brown, whitish around the margin, anterior portion 
of triangular ridge dark brown or pitch brown, asymmetrical, its inner margins 
nearly straight, outer margins rounded, convex; gill 3-6 rounded, nearly oval with 
dark stippling. Cerci unicolorous, yellowish brown. 

Adult and subimago: Body length 4.5 (4.0-4.5) mm, length ofcerci 17 (15-18) 
mm (male), 4.0 (3-4) mm (female). Head and pronotum whitish yellow, occiput 
with a pair of v-shaped diffuse spots on sides near eye bases, antennae yellowish, 
unicolorous. Thorax darker, light brown, mesonotum with a pair of short dark 
brown strips. Prosternum with transverse dark-brown stippling in the middle, 
meso- and metasternum brownish. Wings translucent or slightly milky, veins C, Sc 
and R dark bordered, membrane C and Sc greyish; other veins translucent. Legs 
whitish yellow, coxae darker, fore femora brownish. The ratio femur : tibia : tarsus 
(male) 1.5: 3.8 : 2.6 for fore legs, 2.6: 1.5: 1.5 for middle ones and 2.7: 1.5: 1.5 
for hind legs. Abdominal terga whitish, terga 1-11 and VII-IX with dark band in the 
middle, terga llJ-IX with darker sides and darker posterior margins. Sterna whitish, 
unicolorous without markings, sternum IX slightly darker. Posterolateral spines 
of segments IV-VI very narrow, 1.5 times longer than segment length, pale. Penis 
oblong-shaped with concave lateral margins, only slightly broader at apex than 

at base, with narrow posterolateral lobes; posterior margin of penis convex; a pair 
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of bent and divergent bluntly pointed spines near the base; forceps dark brown 
at base, paler in apical half, longer by I /3 than penis. Chorion with intercostal 
spaces as wide as costae, costae not fused or interrupted in equatorial area. Cerci 
white, unicolorous. 

Spee i rn c n s c x a rn in cd: 3 nymphs, M_a}_n_c_,_Washington Co., Schoodie brook South, August 
16, 1973. T. M. Mingo, coll. FAMU; 6 rnales, I female, Michigan, St. Claire Riv., without further 
data, coll. UU. 

Distribution: Nearctic species, distributed in the USA (NE, C) (BERNER, 1959; EDMUNDS 

et al., 1976) and Canada (IDE, 1930); so far known from Maine, Michigan, New York, and 
Ontario. This species seems to have an upper boreal distribution. Report of its occurence in 
Illinois (BURKS, 1953) seems to be doubtful (see discussion of B . .flavus). 

105 106 10 7 108 109 110 

111 112 113 114 115 
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Figs I 05-120: Nymphal claws. I 05 - Brachycercus lacustris. I 06 - B. f/oridico/a. 107 - B. pru
dens. I 08 - B. nasutus. I 09 - B . .flavus. 110 - B. pallidus. 111 - Cercobrachys petersorum. 112 - B. 
arcticus. 113 - B. 111agn11s. 114 - B. tuberculatus. 115 - B. edmundsi. 116 - Caenoculis bishopi. 117 -
lnsulibrachys needhami. 118 - Cercobrachys serpentis. 119 - C. etowah. 120 - C. peruanicus. 
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Differential diagnosis and discussion: Nymphs can be distinguished from 

other nymphs of Brachycercus by the following combination of characters: (I) head 

tubercles low, at most as long as the eye width, equal in length, (2) pedicel more 

than twice longer than scape, (3) pronotum without lateral spines, (4) thoracic 

sterna without protuberances, (5) spines of abdominal segments small, as long as 

the segment length, spines of segment II low, triangular with wide base, (6) labrum 

without lateral projections, legs with dark stripes, (7) gill cover nearly symmetrical 

with rounde::I and convex outer margin. Nymphs are related to those of B. pini, 
B. magnus, B . .floridico/a and closely related to B . .flavus. They can be distinguished 

especially by the absence of pronotal ridge (from B. pini and B. floridicola), the 

arrangement of head tubercles and stripes on legs (from B. magnus) and by the 

arrangement of posterolateral abdominal spines and gill cover (from B. f/avus). 
Adults are characterized by these characters: (I) body and antennae pale, pedicel 

more than twice longer than scape, (2) penis with small posterolatcral lobes and 

a pair of divergent, bluntly pointed teeth at base, (3) chorion with costae as wide 

as intercostal spaces. Body coloration of adults similar to that of B. herncri, B. na
sutus, B. f/avus and 8. prudens, but the arrangement of penis characters clearly 

separates them. 
I have observed few differences in the color patterns of the abdomen in adults 

of material studied (St. Claire Riv.). Although the head coloration has characteristic 

spots near occiput (cf. !DE, 1930: 218 - >)Vertex pale medially, dark cinnamon toward 

the eyes«). Neither IDE (1930) nor LYMAN (1944) (the only authors who studied 

adults) report spots on abdominal terga. There are also some differences in body 

length (4.0-4.5 mm) in the material studied in alcohol. IDE ( 1930) gives the body 

length 3.5 mm, length of cerci 16 mm and length of fore wing 4.5 mm for dried 

males so that the differences might be caused by drying. LYMAN ( 1944 ), who asso

ciated nymphs of B. /acustris and adults of B. idci by rearing, docs not give any 

measurements. The material studied by me was associated according to the arrange

ment of chorion. LEONARD & LEONARD ( 1962) report this species from Michigan. 

Their figure of a Brachycercus wing undoubtedly belong neither to B. lacustris nor 

any other species of Brachycercus. Judging from numerous cross veins it seems to 

refer to the genus Tricorythodes (Tricorythidae). 

Brachycercus maculatus BERN ER 

(Figs 183, 190, 194, 198, 202, 206, 211, 219, 221, 227, 233-236) 

Brachycercus macu/atus BERNER, 1946: 78. PESCADOR & PETERS, 1974: 193, 195. 

Mature nymph: Body length 6.0 (5.5-6.0) mm, length of cerci 2.5 (2.5-3.0) mm. 

Head dark yellowish with large darker diffuse spot in the middle of frons and two 

pairs of posterolateral oblique dark brownish bands (inner bands large, outer ones 

narrow, diffuse). Ocellar tubercles yellowish. Frontal tubercle smaller (as long as 1/2 

of the length of lateral ones), bluntly pointed, equal in width at base with lateral 
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tubercles. Lateral tubercles regularly triangular, as long as or slightly longer than 
eye width, straight, not bent forwards. Genae and frons with sparse setae slightly 
longer than lateral tubercles. Scape and pedicel narrow light yellowish; the ratio 
pedicel : scape 4.2 : 1.9 (pedicel with several long bristles). Labrum more than 
twice as broad as long (width : length 3.4 : 1.5), not produced laterally with straight 
lateral margins. Middle mandibular incisors as long as outer ones. Outer incisors 
twice broader at base than middle ones. Inner incisors wide, slightly shorter than 
middle ones. Mandibles with sparce lateral bristles. Hypopharyngeal superlinguae 
moderately produced laterally, their outer mar;_in concave. Segment 2 of maxillary 
palps 1.5 times longer than segment I with stout bristles in apical third and very 
slightly concave inner margin; segment I with a group of short anteromedial bristles. 
Segment 2 of labial palps pointed at apex with two apical rows of stout flat 
bristles. 

Pronotum 2.5 times broader than long, with dark anterolateral brown diffuse 
bands and a pair of well developed transversal ridges in anterior third of pronotum 
length. Meso- and metanotum light brownish with diffuse smudges. Thoracic sterna 
unicolorous without any protuberances. Fore legs (ratio femur : tibia : tarsus) 
6.0 : 2. 9 : 3.1, middle legs 7 .6 : 4.4 : 5.0, hind legs 8.4 : 4. 7 : 5.3. Legs yellowish, 
slightly darker at base of each segment, claws long and slender. 

Abdominal tcrga yellowish with dark brown band in the middle and brownish 
stippling near the posterior margins. Lateral spines of segment II low and rounded. 
Posterolateral spines of segments Ill-VI wide (3.0-3.5 times longer than broad at 
base), bluntly pointed, considerably bent dorsally. Spines of segment VI overlapping 
segment VII, bent medially (their axis and body axis at 45 angle). Spines of segments 
VII and VIII well developed, as long as 1/3 of the segment length. Gill cover yellowish 
(triangular ridge with intensive dark brown stippling) nearly symmetrical with 
rounded posterolateral margin; gills 3-5 nearly symmetrical oval with brownish 
stippling, marginal fringe darker. Ccrci whitish or whitish yellow. 

Adult and subimago: Body kngtli 5.0 (5.0-5.5) mm, length of ccrci 12.8 mm 
(male), 2.5 mm (subimago male). Head whitish yellow, frons dark brown, occiput 
with dark brown posterior margin, epicranial suture p:iralellcd with brownish 
band, large dark brownish spots between eyes and lateral ocelli. Scape with brown 
spot on outer side. Thorax dark yellowish or slight yellowish brown, pronotum 
mottled with purplish brown, its posterior margin dark brown. Thoracic sterna 
brownish with darker stippling in the middle. Wings semihyaline whitish; Sc and Rs 
haevily shaded with purplish brown in basal half, other veins translucent (adult), 
wings whitish grey in subimago, fore veins of the same color. Legs light brown 
with smoky shading, fore femora shaded with purplish brown on outer margin, fore 
tibiae smoky. Abdominal terga whitish with medial transversal band and dark 
brown stippling near the posterior margins. Abdominal color patterns well apparent 
on sterna 1-111, on posterior segments more diffuse. Abdominal sterna whitish or 
light yellowish without markings, anterior margins with dark shadings. Postero-
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iateral spines of segments Ill-VII very well apparent in subimagoes, those of seg
ments IV-Vas long as segment VII. Forceps light brown, straight, exceeding by 1/3 
posterior margin of penis; posterior margin of subgenital plate slightly convex. 
Penis oval with unpaired pointed spine in the middle, twice broader than long, 
expanded posteriorly, penis lobes nearly mt distinguished in the middle of posterior 
penis margin. Spines near penis base pointed, 2.5 times longer than broad at base. 
Cerci whitish, unicolorous. 

Specimens examined: 2 male subimagoes, 2 nymphs and 2 exuviae, Florida, Alachua Co., 
Santa Fe River, May 8, 1947, L. Berner, No. 3055.0, coll. FSC A. 

Distribution: Southeastern Nearctic species so far know only from Florida ( BrRNLR, 1946. 
1950, 1977; PESCADOR & PETERS, 1974) but undoubtedly distributed also in Georgia and Alabama. 

BERNER·s (1950) map shows distribution of this species in the middle of the Florida peninsula 

south to Silver Springs. PESCADOR & PETERS ( 1974) found B. 111acula1u.1· also in Bear Creek and 

Rocky Confort Creek in Gadsden Co. This species seems to be moderately abundant where it 

occurs. 

Differential diagnosis and discussion: Adults and nymphs of this species 
were associated by rearing (L. Berner). 8. maculatus differs from the other 8rachy
cercus species by the following combination of characters: in nymphs (I) smaller 
ocellar tubercles slightly longer than eye width, not bent forewards, from tubercle, 
(2) pedicel more than twice as long as scape, (3) pronotum with a pair of transversal 
ridges, (4) sternal protuberances lacking, (5) spines of segment II low and rounded, 
spines of segment III-VI strongly bent dorsally, those of segment VII overlapping 
and bent medially in dorsal view, (6) labrum without lateral projections, hypo
pharyngeal superlinguae moderately produced, (7) gill cover nearly symmetrical 
with rounded posterolateral margin; in adults (I) pedicel more than twice longer 
than scape with dark brown spot, (2) abdominal sterna pale with spots forming 
medial band, (3) penis broader than long with distinct posterolateral lobes and 
unpaired pointed spine in the middle. Nymphs of 8. rnaculatus are related to nymphs 
of the other Florida species, closely related to those of 8. pini. They are distinguished 
mainly by absence of pronotal spines (from 8. herneri) and the arrangement of gill 
cover (from 8 . .floridicola) and the arrangement of spines of abdominal segments 
(from B. floridicola and 8. pini). Adults of B. macu/atus are related to those of B. 
flavus and B. lacustris (abdominal spots on sterga) from which they are distinguished 
by the arrangement of antennae and penis (scape-pedicel ratio, coloration, presence 
of penis spine). Spot on scape and presence of penis spine approaches B. maculatus 
to 8. nasutus and 8. berneri, respectively. 8. maculatus can by distinguished by 
different abdominal color patterns, pedicel-scape ratio and shape of penis from these 
species. The species was originally found by BERN ER ( 1946) and correctly associated 
with nymphal exuviae from the same locality. Then the name 8. maculatus, since it 
was the only known Florida species for a long time, was applied also to related 
species 8. fforidicola and B. pini. These findings have to be re-examined (cf. discus

sion of 8. herneri). 
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Brachycercus magnus TSHERNOVA 

(Figs 41, 84, 113, 115, 156) 

Bruchycercus 111ag1111s TSHERNOVA, 1952: 284; 1958: 64. SUKATSKENE, 1962: 113. 

Mature nymph: Body length 5.3 mm, length of cerci 3.2 mm. Head dark brown, 
occiput brown blackish, eyes black. Ocellar tubercles rounded at apex; medial 
tubercle equal in length, lateral ones broader by 1/2 at base. Setae on genae and 
clypeus shorter than frontal tubercle. Scape and pedical covered with fine setae, 
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Figs 121-130: Fore (126, 130) and middle (121-125, 127-129) legs of nymphs. 121 - Brachy
cercusfloridicola. 122 - B. arctirns. 123 - B. flavus. 124, 130 - Caenoculis bishopi. 125 - Cercobrachys 
peruanicus. 126 - C. petersorum. 127 - lnsu/ihrachy.1· needhami. 128 - C. serpentis. 129 - C. etowah. 
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the ratio scape : pedicel 0.7 : 1.1. Labrum oval, about twice as broad as long with 

slightly concave lateral margins. Outer mandibular incisors triangular, as long as 

middle ones, twice broader at base. Hypopharyngeal superlinguae only moderately 

produced anterolaterally, rnunded. Both inner and outer margins of segment 2 of 

maxillary palps straight, segment rounded in apical portion, not expanded apically. 

A group of 8-10 bristles in apical half of segment 2. Segment 2 of labial palps rounded 

with two transverse rows of stout bristles at apex. 

Pronotum dark brown, unicolorous, more than twice as broad as long (width : 

length 4.0 : 1.6), without lateral spines; transverse ridge well apparent in the middle. 

Meso- and metanotum brownish or dark brown with inconspicuous pales smudges, 

wind pads lighter. Prosternal protuberance absent, posterior margin of prosternum 

forming inconspicuous marginal ridge. Fore legs (ratio femur : tibia : tarsus) 8.0 : 

3.7 : 3.3, middle ones 8.6 : 5.7 : 5.4, hind legs 9.3 : 6.4 : 5.5. Claws long and bent. 

as long as I /3-1 /2 of tarsus. 

Abdominal terga unicolorous, dark brownish, terga Vlll-X lighter brown, paler 

in the middle. Segment 11 with triangular, bluntly pointed posterolateral spines 

as long as I /2 of those of segment Ill; spines of segments 111-V pointed; spines 

of segment VI rounded and apex and broad (twice longer than broad), not over

lapping segment VII in dorsal view. Sterna brown; sterna VIII-IX yellowish brown. 

Gill cover light brown (triangular ridge darker), asymmetrical, nearly as long as 

wide (length : width 8.5 : 7.5), with slightly produced posterolateral portion. Gills 

3-6 oval, brownish with paler marginal fringe. Cerci yellowish brown. 

Adult and subimago unknown. 

Spee i me 11 examined: mature nymph, ~-~~R, Amur Riv., Makki (locality No. 44 cf Tshcr
nova, 1952), August 1948, 0. A. Tshernova, coll. IE. 

Distribution: So far known only from Far East, USSR. Reported from the Amur la;in 
(TsHt:RNOVA, 1952, 1958) and from the river Angara (SUKAlSKl:Nl:, 1962). Tsm:RNOVA (1958) 

considers this species to be an endemic to the Amur. 

Differential diagnosis and discussion: Critical characters distinguishing 

nymphs of this species are as follows: (I) ocellar tubercles equal in length, 1.5 times 

longer than eye width, (2) pedicel about 1.8 times longer than scape, (3) only short 

transverse ridges on pronotum, (4) sternal protuberances lacking, (5) posterolateral 

spines of abdominal segments wide and asymmetric, not overlapping in dorsal view, 

spines of segment II triangular, pointed, (6) labrum without lateral projections, 

(7) gill cover asymmetric, nearly as long as wide. This sp;::cies is related to B. kahy

licnsis, and to Nearctic species B. /acustris, B. pini, B . .f!oridicola and B. j!avus; it can 

be distinguished mainly by the arrangement of head tubercles, pronotum and postero

lateral spines of abdominal segments. 
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Brachyccrcus nasutus sp. n. 

(Figs 4, 18, 30, 43, 50, 60, 92, I 08, 149, 150) 

Brachycercus sp., SCHNEIDER, 1967: 202. 
Brachycerc11.1· species (part), BrnNHl, 1977: 33. 

Mature nymph: Body length 4.2 (4.0-4.8) mm, length of cerci 2.5 (2.0-3.0) mm. 

Head yellow or yellowish brown, occiput with two pairs of posterolateral oblique 

dark brown stripes and diffuse dark-brown spots around the epicranial suture. 

Ocellar tubercles yellowish: lateral tubercles as long as eye width, rounded at apex. 

Frontal tubercle twice longer than lateral ones, pointed and directed forwards. 

Antennae pale, ratio scape : pedicel 1.0 : 1.8, pedicel with a few fine hairs. Labrum 

twice broader than long (length : width 1.3 : 2.8) with anterior margin straight, 

fringed with branched bristles. Outer mandibular incisors slightly longer than 

middle ones, equal in width, with 2-3 rounded teeth: inner incisors wide and branched 

at apex. Hypopharyngeal superlinguae rounded, not produced. Segment 2 of maxillary 

palps cylindrical with convex outer margin and apical group of bristles. Segment 2 

of labial palps oval, with two transverse rows of stout apical bristles. 

Pronotum whitish yellow, unicolorous, without lateral spines, about three times 

broader than long (3.8 : 1.2 length : width). Meso- and metanotum yellowish brown 

with inconspicuous darker smudges and bands. Diffuse dark-brown spots near the 

base of wing pads. Thoracic sterna including prosternum flat, without protuberance, 

with dark brown dusting. Fore legs (ratio femur : tibia : tarsus) 4. 7 : 2.8 : 2.5, middle 

ones 7.8 : 5.3 : 4.8, hind legs 8.1 : 5.3 : 5.1: legs yellowish or whitish yellow, coxae 

and basal half of femora light brown, tibiae and tarsi with diffuse wide dark stripes 

near the bases. Small, circular dark-brown spots at apex of femora. Claws very 

slender and pointed, longer than 1 /2 tarsi, yellowish. 

Abdominal terga whitish yellow with dark-brown band in the middle. Both 

anterior and posterior margins of terga I, II, VII-IX bordered dark; tergum X with 

dark brown transverse stripe. Posterolateral spines of segment II conspicuous, wide 

at base, longer or as long as those of segment III, bluntly pointed. Spines of segments 

Ill-IV with straight posterior margins, pointed and bent at apex. Abdomen as a whole 

broader than thorax. Abdominal sterna whitish yellow or yellowish, sterna I-VI with 

triangular dark brown diffuse spots in the middle, sterna YI-IX without markings. 

Gill cover slightly tapered apically, whitish yellow with conspicuous triangular dark 

brown spot on triangular ridge and diffuse posterior brownish smudge, nearly 

symmetrical. outer margin more convex than inner one; gills 3-7 oval, bluntly pointed 

at apex with dark brown stippling. Cerci yellowish, unicolorous. 

Adult and subimago: Body length 3.2 mm (male), 3.3 mm (female), length 

of cerci 14 mm (male), 0.9 mm (female). Thorax yellowish brown, head slightly 

darker, eyes black, ocelli with conspicuous black basal ring. Antennae whitish, 

scape and pedicel unicolorous, pedicel about 1.5-1.7 times longer than scape. Head 

(vertex) and pedic I of female with conspicuous dark-brown stippling. Wings trans-
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lucent, C and Sc fields with respective veins darker, other veins translucent. Legs 
whitish yellow, femora of fore legs darker, brownish. The ratio femur : tibia : tarsus 
(male) 1.5 : 2.5 : 1.9, for fore legs, 2.5 : 1.4 : 1.2 for middle ones and 2. 7 : 1.5 : I. I 
for hind legs. Abdomen greyish white, unicolorous, terga as well as sterna without 
markings. Tergum X darker, with dark-brown hind margin. Abdomen of female 
translucent. Penis approximately as long as wide, with conspicuous and bluntly 
pointed posterolateral lobes; its lateral and posterior margin slightly convex. Forceps 
whitish yellow, produced into a sharp point, longer by 1/3 than penis. 

Specimens examined: Holotype, mature nymph, f\!<1.[)ama, Escambia Co., Conekuh Riv., 
S of Pollard, April 28, 1967, W. L. and J. G. Peters, coll. FAMU; paratype, nymph, same data, 

coll. FAM U; para types, 4 females, I adult male, Fl?!_i_d_a., Escambia Co., Cat. No. 8-2454-2, 
L. Berner No. 3656.4, coll. FSCA; Further material examined: Florida, Escambia Co., Cat. 

No. 8-1254-2, L. Berner N0. 3630.10, coll. FSCA (I nymph); Florida, Escambia Co., Cat. No. 

8-1254-2, L. Berner No. 3630.4, coll. FSCA (I nymph, I female). Holotype in alcohol, parts 
on slides. 

E ty mo Io gy: From Latin nasutus, meaning having conspicuous nose, here conspicuous and 
prominent frontal tubercle. 

Distribution: Southeastern Nearctic species, so far known only from Florida and South 
Alabama (Escambia Co.) (SCHNEIDER, 1967; BERNER, 1977). 

Differential diagnosis and discussion: B. nasutus can be distinguished 
from other Brachycercus species by the following combination of characters: in 
nymphs (I) frontal tubercle twice longer than lateral ones and 3-4 times longer 
ih~n thee;; width, (2) pedicel less than twice as long as scape, (3) pronotum without 
spines or ridges, (4) sternal prctuberances lacking, (5) posterolateral spines of segment 
II larger than those of segments JII-VII, (6) labrum without lateral projections, 
(7) gill cover nearly symmetrical, tapered apically; in adults: (I) pedicel about 1.5-1.7 
times longer than scape, (2) abdomen whitish without markings, (3) penis as long 
as wide with well developed postcrolateral lobes. Adults and nymphs were associated 
by rearing (L. Berner). Nymphs are related in morphological characters only to 
B. tubu/atus since the unique arrangement of head tubercles and well developed 
posterolateral spines of segment 11 single them out from all remaining known species. 
Well developed posterolateral lobes of penis of B. nasutus resemble those of B. 
harrise!!a and B. pa!lidus, species from which B. nasutus can be easily distinguished 
by body coloration and size. 

Brachycercus nitidus (TRAVER) 

(Figs 2, 11, 26, 58, 73, 85, 137, 138, 178, 243, 249) 

Eurycaenis nitida TRAYER, 1932: 139. 
Brachycercus nitidus, SMITH in NEEDHAM et al., 1935: 82. NEEDHAM et al., 1935: 641. WURZ & 

ROBACK, 1955: 167. BERNER, 1959: 12. LANDA, 1969b: 292. EDMUNDS et al., 1976: 266. BERNER, 

1977: 33. SOLDAN, 1981: 24. 

Ma tu re nymph: Body length 7.0 (6.0-9.5) mm, length of cerci 3.2 (3.5-4.5) mm. 
Head yellowish brown, paler on sides, frons dark brown; vertex and occiput with 
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irregular dark brown spots surrounding the epicranial suture. Head tubercles equal 
in length, slightly longer or as long as eye width; frontal tubercle bluntly pointed, 
lateral ones more rounded. Genae and frons with sparce bristles as long as frontal 
tubercle. Antennae yellowish, the ratio scape : pedicel 1.7 : 3.2. Labrum more than 
twice as broad as long with slightly concave lateral margins without projections. 
Mandibular incisors equal in length, outer ones slightly broader at base, distally 
rugged. Lateral group of bristles on mandibles well apparent. Segment 2 of maxillary 
palps, longer by 1/3 than segment I, asymmetrical with concave inner margin, 
bearing bristles in apical half. Hypopharyngeal superlinguae triangular, rounded, 
with nearly straight lateral margins. Segment 2 of labial palps tapered apically, 
nearly straight. 

Pronotum brown with paler smudges, darker in the middle, with a pair of well-de
veloped, anteriorly directed lateral spines, meso- and metanotum dark brownish. 
Thoracic sterna brown, without protuberances. Legs brownish yellow or greyish 
yellow, without stripes. The ratio femur : tibia : tarsus 3.7 : 1.8 : 1.6 for fore legs, 

5.0: 3.2 : 2.8 for middle ones, 5.4 : 3.5 : 3.0 for hind legs. Claws 1/3 length of tarsi. 
Abdominal terga I, 11, VI-VI II brownish yellow with diffuse paler smudges, darker 

in the middle, tergum IX pale yellow, brownish near the anterior margin, tergum X 
dark brown. Sterna brown, unicolorous. No spines on segment II although spines 
near the base of gill cover well developed. Spines of segments 111-V narrow, 3-4 times 
longer than wide at base and pointed at apex, not overlapping in dorsal view. Spines 
of segment VI bluntly pointed. Gill cover dark brown with paler or whitish outer 
margin, distinctly asymmetrical, posterolateral lobe well apparent, triangular ridge 
darker; gills 3-6 rounded, asymmetrical, with dark brown dusting. Cerci yellowish 

brown with pale bristles. 
Adult and subimago: Body length 4.8 (4.5-5.8) mm, length ofcerci 19 (15-20) 

mm (male), 3.0 (2.8-3.8) mm (female). Head and pronotum yellowish or greyish 
brown, eyes black, ocelli grey, frons darker, antennae greyish brown, unicolorous. 
Pronotum paler laterally with diffuse spots in the middle. Meso- and metanotum 
reddish brown. Wings translucent, greyish in C, Sc a R fields, veins C and Sc 
dark bordered; wings of subimago dark grey, blackish near the base. Legs yellowish 
grey, femora dark bordered. The ratio femur : tibia : tarsus (male) 3.1 : 7.1 : 4.0 
for fore legs, 3.8 : 2.6 : 2.1 for middle ones and 4.0 : 2.8 : 2.1 for hind legs. Abdominal 
terga I-Ill purplish black, terga IV-VI greyish with paler sides, terga Vllf-X paler, 
tergum X dark grey. Sterna brownish grey with numerous tiny paler spots, abdomen 
of subimago much darker, deep grey. Penis oblong-shaped, without any postero
lateral lobes, with lateral as well as posterior margins straight, about 1.5 longer 
than wide with a pair of rounded teeth at base. Forceps longer by 1 /4 than penis. 
lntercostal spaces on chorion slightly broader than costae; costae prominent and 
conspicuous, only rarely fused or interrupted in equatorial area. 

Specimens examined: I male, I female, I subimago, South Carolina, Aiken Co., Upper 
Three Run Creek at SRL, June 14- 15, 1976 (light trap 8.30~6.30) W. L. and J. G. Peters; 4 
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nymphs, South Carolina, Oconee Co., Chattooga Riv., Burrcls f'ord, Rec. Arca, June 16 -17, 
1977 W. L. and J. G. Peters: 5 nymphs, South Carolina, Pickens Co., Six Mile Creek, Clemson, 

May 26, 1968, P. H. Carlson; 4 nymphs, Georgia, Cherokee Co., Etowah R., 6.5 mi ESE of Ball 

Ground, August 22-25, 1971, W. L. andJ.G. Peters, L. Berner, coll. FAMU: 3 nymphs, Nort.b_ __ 

Carolina, Macon Co., Cullasaja Riv., July 5, 1965 Y. Landa, coll. IE: 2 nymphs, Massachusetts, 

An~hercst, July 23, 1951 0. Flint: 3 nymphs, South Carolina, Sawmill Riv., July 9, 1959; I ny~ph, 
North Carolina, Murphy, July 27, 1930 leg. H. T. Spieth, coll. UU. 

Distribution: Nearctic species distributed in Southeastern area of the USA; so far recorded 

from North Carolina (TRAVER, 1932, NEEDHAM ct al., 1935; BERNER, 1977), Florida (WURZ & 
ROBACK, 1956) and Georgia (BERNER, 1977) inhabiting Picmont and Blue Ridge physiographical 

provinces. Material from Massachusetts shows certain north extension or range; a species with 

probably mid- or upper austral distribution in North America. 

Differential diagnosis and discussion: The following characte:·s distinguish 

this species from remaining species of the genus Brachyccrcus: in nymph (I) ocellar 

tubercles equal in length, as long as or slightly longer than eye width, (2) pedicel 

less than twice longer than scape, (3) pronotum with a pair of lateral spines, (4) no 

spines on segment II, spines of other segments long, pointed and not overlapping 

in dorsal view, (5) labrum without lateral projections, lateral margins of hypopharyn

geal superlinguae straight, (6) gill cover distinctly asymmetrical with paler postero

lateral lobe, in adults (I) antennae unicolorous, pedicel less than twice longer 

than scape, (2) abdominal terga greyish with blackish purple coloring, (3) penis 

oblong-shaped with straight margins and bluntly pointed basal teeth, (4) intercostal 

spaces on chorion slightly broader than costae. Nymphs are related to those o 

B. prudcns and B. pal/idus but are distinguished by the arrangement of mouthparts 

(from B. prudcns) and abdominal spines (from B. pallidus) and also by body length 

and coloration. Adults are easily distinguishable by unique structure of penis and 

by characteristical greyish color from adults of all remaining species. 

Brachycercus pallidus TsH ER NOVA 

(Figs 19, 49, 110, 166) 

Brachycercus pallidus TSHERNOVA, 1928: 114 (nee IDE, 1930: 218). KAZI.Al/SKAS, 1965: 201. 
SOWA, 1975: 257, 344. PUTHZ, 1978: 272. 

Brachycercus harrisella. ILLIES, 1967: 219 (nee CURTIS, 1834: 3). 

Mature namph: Body length 4.7 (4.5) mm, length of cerci 2.4 (2.8) mm. Head 

brown without spots, frons darker. Lateral tubercles shorter by I /4 than frontal 

one and slightly broader at base. Antennae light yellowish, pedicel more than twice 

longer than scape (5.0 : 2.2) with sparse bristles. Bristles on genae and frons shorter 

than frontal tubercle. Labrum more than twice broader than long (length : width. 

2.3 : 6.2), its lateral margins slightly concave, without lateral projections. Outer 

and middle mandibular incisors with 3-4 distal teeth, equal in length and width. 

Group of lateral bristles on mandibles clearly apparent. Segment 2 of maxillary 

palps 1.5 times longer than segment l, with slightly concave inner margin (bristles 
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in apical half). Hypopharyngeal superlinguac triangular with nearly straight lateral 
margins. Segment 2 of labial palps symmetrical, slightly bent and tapered at apex. 

Pronotum brownish with a pair of conspicuous lateral spines, transverse ridges 
in the middle lacking. Meso- and metanotum brown with diffuse paler smudges. 
Pronotum more than twice as broad as long (4.4 : 1.6). Thoracic sterna brownish, 
unicolorous, without protuberances. Legs yellowish brown without rings, claws 
slender, as long as I /3-1 /2 of tarsi. The ratio femur : tibia : tarsus 1.5 : 0,5 : 0,6 for 
fore legs, 2.2 : 1.5 : 1.4 for middle ones and 2.6 : 1.4 : 1.4 for hind legs. 

Abdominal terga light or yellowish brown, terga 1, II and X darker. Sterna yello
wish, unicolorous. Posterolateral spines of segment II triangular, bluntly pointed 
with concave lateral margins. Spines of segment 111-V asymmetric, about 2.5 times 
longer than wide at base; spines of segment VI overlapping segment VII in dorsal 
view; spines of segments VIII and IX very small, inconspicuous. Gill cover brown, 
nearly symmetrical, with hind margin convex and darker triangular ridge. Cerci 
yellowish with transparent bristles. 

Adult and subimago: Body length 4.8 (4.5-6.0) mm, length ofcerci 15 (14-19) 
mm (male), 3.1 (2.9-3.3) mm (female). Head light yellowish brown, frons with large 
diffuse brown spot, ocelli black. Antennae whitish brown, unicolorous, pedicel 
more than twice longer than scape. Thorax yellowish brown, metathorax darker. 
Sterna brownish, unicolorous, without paler areas on the sides (as present in B. 

harrisel/a). Wings translucent, fields C and Sc milky, respective veins slightly darker, 
other veins translucent. Wings of subimago milky greyish. Legs pale, yellowish 
brown, femora and basal portions of tibiae darker. The ratio femur : tibia : tarsus 
(male) 1.3 : 3. 7 : 2.3 for fore legs, 1.5 : 0.8 : 0.6 for middle ones, and 1.8 : 0.8 : 0. 9 

for hind legs. Abdominal terga pale yellowish, slightly darker on sides, terga Vlll 
and IX with brownish hind margins. Sterna unicolorous, whitish yellow, last sternum 
darker. Forceps base whitish with round dark spots in the middle. Forceps yellowish, 
longer by I /3 than penis. Penis whitish, without markings about as long as wide, 
with well developed posterolateral lobes; lobes rounded, lateral margins of penis 
concave, posterior margin straight. Spines near the penis base identical with those 
of B. harrise/la. Cerci whitish, without rings, cerci of subimago darker. 

S peci mens examined: 3 nymphs, I male, I female, 2 suhimagos, ~!l· Usa Riv., Batchandi, 
July 4, 1965 leg. V. Novikov, coll. IE. 

Distribution: B. pallidus is known from the European part of the USSR (Volga Riv. basin 
and Lithuania) (TsHERNOVA, 1928; KAZLAUSKAS, 1965); recently found also in Poland, the Vistula 
basin (SowA, 1975). This species (probably of mid-boreal origin) seems to have wide Eurasian 
distribution but only a few localities have been reported so far. 

Differential diagnosis and discussion: This species differs in the following 
critical characters from the remaining species of the genus Brachycercus: in nymphs 
(I) head tubercles longer than the eye widths, frontal tubercle longer by 1/4 than 
lateral ones, (2) pedicel more than twice longer than scape, (3) pronotum with a pair 
of lateral spines, (4) posterolateral abdominal spines wide and rounded, those of 
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segment VJ overlapping segment VII in dorsal view, spines of segment 11 with concave 
lateral margins, (5) sternal protuberances of thorax missing, (6) gill cover nearly 
symmetrical; its hind margin convex; in adults (I) antennae whitish, pedicel more 
than twice longer than scape, (2) abdomen yellowish, thorax yellowish brown, (3\ 

penis with distinct posterolateral lobes, whitish, with straight hind margin. The 
presence ofpronotal spines and absence of sternal protuberances on thorax approach 
in appearance nymphs of B. prudens and B. nitidus. They can be distinguished 
especially by the arrangement of mouthparts and gill cover (from B. prudens) and 
by body size and the arrangement of posterolateral abdominal spines (from B. 

nitidus). Adults are related to those of B. prudens, B . .flavus and B. nasutus, differing 
in the arrangement of penis, forceps and antennae, and are closely related to B. 
harrisella, differing especially in the shape of penis, coloration of thoracic sterna 
and different body size. In B. harrise/la sternal thoracic protuberance (lacking in 
B. pallidus) may be present also in adults. 

Brachycercus pini sp. n. 

(Figs 22, 40, 46, 68, 71, 93, 147, 148, 183) 

Brachycercus sp. A (part), BERNER 1950: 191. 

Mature nymph: Body length 5.0 (4.8-5.5) mm, length of cerci 2.5 (2.3-3.0) mm. 
Head yellowish or yellowish brown with darker frons. Two pairs of diffuse oblique 
dark-brown stripes on occiput. Ocellar tubercles paler, as long as the eye width. 
Lateral tubercles slightly longer but equal in width at base with frontal one. Genae 
and frons almost without bristles. Scape and pedicel narrow and whitish yellow, 
the ratio pedicel: scape 1.7 : 0.9. Labrum twice as broad as long (3.7 : 1.7), not 
produced laterally. Mandibular incisors with 2-3 teeth, outer and middle ones 
approximately equal in width, middle incisors slightly longer. A few bristles present 
on the lateral margins of mandibles. Hypopharyngeal superlinguae rounded with 
convex lateral margins, not produced. Segment I of maxillary palps twice as broad 
as than segment 2. Segment 2 somewhat rounded at apex, inner margin concave 
with few bristles in apical half. Segment 2 of labial palps rounded at apex but pro
duced into a point at tip. 

Pronotum yellowish brown or light brown, with a pair of transverse lateral ridges 
near the anterior margin. Meso- and metanotum brownish with diffuse dark smudges. 
Thoracic sterna yellowish brown without protuberances. Legs yellowish with diffuse 
dark-brown bands near the base of each segment, almost without bristles. Fore legs 
(ratio femur : tibia : tarsus) 5.5 : 2.5 : 2.7; middle legs 7.2 : 4.6 : 4.9; hind legs 
8.1 : 4. 7 : 4.9. Claws relatively wide at base, half as long as tarsus. 

Abdominal terga yellow or light yellowish brown, terga I, II and VII-IX with 
transverse diffuse dark band near the anterior margins. Anteromedial spot usually 
present on terga VII-IX. Sterna the same color as ventral side of thorax; without 
markings other than inconspicuous darker smudges. Posterolateral spines of segment 
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II low and rather rounded, spines of segments 111-VI wide, three times longer than 

wide, pointed or bluntly pointed. Spines of segment VI overlapping segment VII 
and YI II well developed. Gill cover nearly symmetrical, light brown or yellowish 

brown with diffused dark brown spot on triangular ridge, gills 3-6 oval with dark 

pigmented fringe. Cerci whitish or whitish yellow. Costae on chorion very narrow, 
intercostal areas at least 4 times broader. 

Specimens examined: Holotype, mature nymph, Florida, Washington Co., Pine Log 
Creek, 1.5 mi S of Ebro, April 23. 1967, paratypes, 2 nymphs, same data as holotype; paratype, 
nymph, Florida, Okaloosa Co., Blackwater River at Bryant Bridge 2.5 miles W of Holt, July 11, 
1967, W. L. and J. G. Peters, G. Cooper, J. Jones, P. T. P. Tsui, coll. FAMU; paratype, I nymph, 
Florida, Walton Co., Sandy Creek, Hwy 181, September 5, 1970, P. H. Carlson; paratype, I 
nymph, Florida, Bay Co., Pine Log Creek, Hwy 79, June 20, 1971, E. Farmer, E. D. Kaplan, 
P. H. Carlson; paratype, I nymph, Florida, Jackson Co., Waddeles Mill Creek, November 28, 
1960, W. M. Beck; paratype, I nymph, Florida, Pasco Co., Withlacoochee River (Southern), 
April 7, 1955 W. M. Beck; paratypes, 2 nymphs, Washington Co., Mill Creek, Hwy 284, Septem
ber 5, 1970 P. H. Carlson, coll. FAM U. Holotype in alcohol, parts of para types on slides. 

Differential diagnosis and discussion: B. pini can be distinguished from 

the other species of Brachycercus by the following combination of characters: in 
n~~s (I) ocellar tubercles low, as long as the eye width, (2) pedicel less than twice 

as long as scape, (3) pronoturn with a pair of transverse ridges, (4) sternal projections 
lacking, (5)spines of segment II low, spines of segment III-VI wide at base, spines 

of segment VI overlapping segment VII in dorsal view, (6) labrum without lateral 
projections, hypopharyngeal superlinguae rounded, not produced, segment I of 

maxillary palps twice as broad as segment 1, (7) gill cover nearly symmetrical, 

rounded post rolaterally. This species is related to B. lacustris and B. jlavus, and 

closely related to B. floridicola from which it is distinguished mainly by the arrange

ment of abdominal posterolateral spines and gill cover. B. pini is illustrated by 
BERNER ( 1950: 192) as a figure of Brachycercus sp. A (see discussion of B. herneri). 

Brachycercus prudens (McDuNNOUGH) 

(Figs 17, 29, 36, 48, 61, 88, 107, 151, 152) 

Eurycaenis prudens McDUNNOUGH, 1931: 264. 
Brachycercus prudens, NEEDHAM et al., 1935: 642. BERNER, 1950: 189. BURKS, 1953: 49. BERNER, 

1959: 12. EDMUNDS et al., 1976: 266. BERNER, 1977: 33. 

Mature n y rn p h: Body length 5.6 mm, length of cerci 2.2 mm. Head oval with 
only slightly developed posterolateral lobes, dark yellowish, tubercles whitish. 

Tubercles longer than eye width, frontal tubercle slightly longer but equal in width. 
Antennae pale whitish, unicolorous, pedicel about 1.5 times broader than long 

(scape : pedicel 1.2 : 1.9). Labrum oval with well developed and rounded lateral 
lobes, twice broader than long (5.5 : 2.2). Middle mandibular incisors as long as 

or slightly longer than outer ones; incisors equal in width with 1-2 pointed teeth. 

Segment 2 of maxillary palps extended and covered with fine bristles in apical half, 
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nearly as broad as segment I, with straight inner margin. Hypopharyngeal super
linguae oval or nearly bluntly pointed, conspicuously produced laterally, their outer 
margin bent at a right angle: lingua oblong-shaped, rounded. Segment 2 of labial 
palps tapered and pointed at apex with stout setae at tip. 

Pronotum dark yellow or yellowish brown, about three times broader than long 
(length : width 1.4 : 4.5) with a pair of flat lateral spines and a pair of short transverse 
ridges in the middle. Meso- and metanotum, as well as the wing pads light brown, 
unicolorous. Thoracic sterna of the same color, bearing four protuberances. Anterior 
rnesosternal protuberance flat with very broad base: posterior mesosternal and meta-
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Figs 131-142: Dorsal (131, 133, 135, 139, 141) and lateral (132, 134, 136, 138, 140, 142) view 
of posterolateral spines of abdominal segments in nymphs. 131, 132 - lnsulihrachys 11eedha111i. 
133, 134- Brachycercusfloridico/a. 135. 136 - B. edmu11dsi. 137, 138 - B. 11iridus. 139, 140 - B. flarns. 
141, 142 - B. lacusrris. 
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sternal protuberance prominent, produced into blunt point, approximately equal 

in size. Legs pale whitish yellow, unicolorous, without rings. The ratio femur : tibia : 

: tarsus 3.5 : 1.8 : 2.1 for fore legs, 4.5 : 2.8 : 2.8 for middle legs and 4.8 : 3.2 : 3.2 
for hind legs. 

Abdominal terga as well as sterna light whitish yellow, unicolorous. Spines of 

segment II well developed as long as those of segment Ill, spines of segments IV- V 
bluntly pointed, asymmetrical, 2.5 - 3 times longer than wide at base. Spines of 

segment VI bluntly pointed, overlapping segment VII in dorsal view. Gill cover of 

the same color as abdomen, symmetrical, with darker triangular ridge. Gills 

3-6 pale without stippling. Cerci whitish. 

Adult and subimago: Body length 4.5 (3.0-3.5) mm, length of cerci 2.1 mm 

(subimago), 14.2 ( 13 16) mm (male). Head dark yellow, frons with inconspicuous 

darker stippling, eyes black, ocelli grey with dark brown rings. Pronotum dark yellow, 

faintly tinged medially; meso- and metanotum light brown, unicolorous. Thoracic 

sterna of the same color, base of coxae lighter. Legs whitish yellow, femora of fore 

legs slightly darker. Legs of subimago yellowish gr- y. Wings semi-hyaline whitish, 

Sc and R veins dark except apical position. Wings of subimago whitish grey, fore 

veins darker. Abdomen entirely pale yellowish white without any markings. Penis 

with distinct posterolateral lobes, approximately as long as wide with concave lateral 

margins and straight or slightly concave posterior margin. Forceps yellowish, longer 

by 1/3 than penis. A pair of relatively very long (5 times longer than wide at base) 

and parallel spines near the base of penis. Forceps base yellowish with spots fused 

in the middle with yellowish bordered anterior margin of sternum IX. 

Mat c ri a I c xa 111 in cd: 5 adult male para types, Canada, Saskatchewan, Saskatoon, September 
9, 1930 leg. K. M. King (No. 3235), coll. Biosystern-;;_·tics Re~arch .. lnstitute, Ottawa; l nymph, 

USA, Wyoming, Sweetwater Co., Black's Fork Riv. at interst. Hwy 80, 6 mi E of Little America, 
July 21, 1971 leg. S. L. Jensen and A. V. Provonsha, coll. UU; 5 nymphs, Wyoming, Sweetwater 
Co., Black ·s Fork Riv. W of Green River City, August 2-3, 1969, leg. A. V. Provonsha, coll. 
UU; I nymph, I adult subimago, same data, August 3, 1968 leg. R. Koss and W. P. Mccafferty, 
coll. UU. 

Distribution: Originally known only from Saskatchewan, Canada, and Kansas, USA; 
BURKS (1953) records this species from Illinois. Taking into account also localities in Wyoming 
it seems to l~c a species with upper or mid-boreal distribution. BERNER (l 977) reports this species 
also from Alabama but the material might in fact belong to B. nasutus or to B . .flavus. 

Differential diagnosis and discussion: This species can be distinguished 

from other species of the genus Brachycercus by the following combination of cha

racters in nymphs: (I) ocellar tubercles longer than the eye width, (2) pedicel 1.5 

times longer than scape, (3) pronotum with a pair of flat lateral spines, (4) four 

sternal thoracic protuberances present, (5) spines of segment II well developed, 

spines of segment VI overlapping in dorsal view, (6) both labrum and hypopharyngeal 

superlinguae with distinct lateral lobes, segment 2 of maxillary palps nearly as broad 

as segment I, (7) gill cover symmetrical; in adults ( l) antennae unicolorous, pedicel I .5 

times longer than scape, (2) abdomen whitish, unicolorous, (3) penis with rounded, 
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well developed posterolateral lobes, posterior margin straight or slightly convex; 
basal spines pointed and parallel, 5 times longer than wide at base. This species 

occupies a relatively isolated position among other species of Brachycercus especially 

in nymphal characters. The arrangement of mouthparts (labrum, maxillary palps, 

hypopharynx) antennae (pedicel: scape ratio) and symmetrical gill cover approach 

those to the nymphs of the genus Ccrcohrachys but the arrangement of thoracic 

sterna (presence of protuberances) and posterolateral abdominal spines, as well as 

imaginal characters, are clearly those of true Brachyccrcus; the four protuberances 
on thoracic sterna are like those of nymphs of B. tubcrculatus but all remaining nymph

al characters are quite different. Adults are related to those of B. hcrneri, B. pallidus 
and especially B. nasutus in body coloration but they differ in the structure of the 

penis and other characters (scape-pedicel relatio, coloration of scape). 

Subimago and nymphs in material studied were associated by rearing ( R. W. Koss 

and W. P. Mccafferty). The subimago is identical with adult paratype material 

in all characters except some details in the arrangement of penis and body size. 
The size differences (1.0-1.5 mm) are probably due to dessication (paratypes 

pinned). Preparation of penis of the para type material damaged by dessication does 

not enable correct comparison with the preparation of penis of the subimago from 
Wyoming. I did not observe the division of original penis lobes apparent in the 

figure of McDUNNOUGH (1931) and NEEDHAM et al. ( 1935) in subimaginal exuviae 
of the holotype (holotype is probably patially molted subimago ). Otherwise most 

characters of penis are identical, including long and pointed basal spines not figured 

or mentioned in original description. Despite these small differences I believe that 

the redescribed material actually represents B. prudcns ( M cDuNNOUGll, 1931 ). 

Brachyccrcus tuberculatus sp. n. 

(Figs 20, 28, 35, 53, 91, 114, 145, 146) 

Mature nymph: Body length 5.2 mm, length of cerci 2.5 mm. Head yellowish 

brown, darker around the epicranial suture, eyes black. Head tubercles equal in 

length, longer than eye width, bluntly pointed at apex. Bristles on clypeus and genae 

as long as frontal tubercle. Scape with fine bristles, antennae yellowish brown, ratio 

pedicel : scape 1.3 : 0.8. Labrum about twice broader than long, without lateral 
projections. Middle mandibular incisors slightly longer than the outer ones, equal 

in width; inner incisors represented by a single stout seta. Hypo pharyngeal super
linguae conspicuously produced laterally, their outer margins bent nearly at right 

angles. Segment 2 of maxillary palps with straight inner margins and outer margin 
covered with fine bristles. Segments of labial palps with tine hairs, segment 2 with 
two rows of stout bristles. 

Pronotum light brown, slightly darker at posterior margin, three times broader 
than long with a pair of low and bluntly pointed lateral spines. Meso- and metanotum 

of the same color, wing pads paler. Prosternum with wide rounded protuberances 
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bearing long hairs between bases of coxae; anterior mesosternal protuberance similar 
to prosternal one, posterior mesosternal protuberance higher and bluntly pointed; 
metasternal protuberance lower, rounded at apex. Fore legs (ratio femur : tibia : tar
sus) 6.5: 3.5: 4.0, middle ones 8.5: 5.5 : 5.5, hind legs 9.0: 6.0: 5.7, legs whitish 
yellow, without darker markings. 

Abdominal terga whitish yellow, terga Vlll -- X paler, terga I - II paler at the mid li
ne. Posterolateral spines of segment JI triangular, pointed, spines of segment VI 
overlapping segment VII in dorsal view. Sterna light brown, whitish in the middk, 
with a pair of inconspicuous darker bands on the sides, sternum IX and hind margin 
of sternum VIII whitish. Gill cover symmetrical, light brown, triangular ridge slightly 

143 144 145 146 147 148 

.. ~ 

,~ 

149 150 151 152 153 154 

Figs 143-154: Dorsal (143, 145, 147, 149, 151, 153) and lateral (144, 146, 148, 150, 152, 154) 
view of posterolateral spines of abdominal segments in nymphs. 143, 144 - Brachycercus arcticus. 
154, 146 - B. tuhercu/atus. 147, 148 - B. pini. 149, 150 - B. nasutus. 151-152 - B. prudens. 153, 
154 - B. harrisel/a. 
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darker; marginal ridge distinct especially on the outer margin; gills 3 7 rounded, 
whitish. Cerci whitish at base, brownish at apex. 

Subimago and adult unknown. 

Specimens examined: Holotype, mature nymph, USA, Utah, Provo Riv., Midway, Wa
satch Co., June 11, 1965 V. Landa, coll. UU; paratype, mature larva labelled »Brachycercus 
sp.« without further data, coll. UU. Holotype in alcohol, parts on slides. As to the type locality, 
there was a certain doubt although the holotype was undoubtedly collected in Utah. Dr. Ed
munds believes this specimen may be mislabeled and that it actually may have been collected in the 
Green River or Yampa River at Echo Park, Dinosaur National Monument, Colorado by Dr. 
Landa in June, 1965. The genus Brachycercus is not known from the Great Basin and habitats 
at the Provo River are not typical for the western USA localities for the genus. 

Distribution: Probably mid- or upper boreal species distributed in NW states of the USA. 

Differential diagnosis and discussion: This species is distinguished by the 
following characters from remaining species of the genus Brachycercus: (I) ocellar 
tubercles equal in length, longer than the eye width, (2) pediccl 1.5 times longer than 
scape, (3) pronotum with a pair of lateral spines, ( 4) four thoracic sternal pro tu be ranee 
present, (5) posterolateral spines of segment II well developed, those of segment VI 
overlapping segment VII in dorsal view, (6) hypopharyngeal superlingua~ produced 
laterally, (7) gill cover nearly symmetrical, marginal ridge well apparent. This species 
is related to B. harrisel/a, B. edmundsi, B. arcticus and B. prudens in nymphal cha
racters. It can be distinguished by the arrangement of thoracic sternal protuberances, 
posterolateral spines and scape-pedicel relation. From B. prudens (also four thoracic 
protuberances) it differs in the arrangement of mouthparts, ocellar tubercles and 
posterolateral abdominal spines. 

Brachycercus I uhulatus TsH ER NOVA 

(Fig. 3) 

Brac/1ycercus tubulatus TsHERNOVA, 1952: 285; 1958: 64. SUKAISKENlc, 1962: 113. BAYKOVA & 

VAR YKHANOVA, J 978: 121. 

Mature nymph. Body length 6 mm, length of cerci 4 mm. Head and thorax 
light yellowish; head oval without distinct posterolateral lobes, occiput with rectangu
lar dark spot in the middle. Frontal tubercle long and slender, tube-like, somewhat 
rounded at apex, as long as the distance between its base and posterior margin of head. 
Lateral tubercles shorter by I /3 · J /4 than frontal ones and slightly bent. Frontal 
tubercles with stripe-like marking, lateral ones with triangular dark spots. Antenna! 
pedicel 2.5 times longer than scape. Posterior margin of pronotum apparently longer 
than the anterior one, pronotum approximately 3 times broader than long, smooth, 
without any lateral spines or ridges in the middle. Posterolateral spines of abdominal 
segments similar to those of B. harrisel/a, spines of segment VIII small, inconspicuous. 
Description of nymph according to the original description and figures by TsHERNOVA 
( 1952). 

Adult and subimago unknown. 
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Distribution: So far known only from Far East USSR (the Angara and AmL'r Riv. basins). 

According to Ts11rnNovA (1958) endemic to tfiisrcgi~;1. B~~KovA & VAR YKHANOVA ( 1978) record 

nymphs from Mongolia. 

Differential diagnosis and discussion: This species was described from a 
single specimen (mature nymph) collected in lower region of the Amur basin (Far 
East). I have had no opportunity to study this specimen. Except for records by 
SUKATSKENE ( 1962) and BA YKOVA & VAR YKHANOVA (1978) no further specimens are 
known. Nymphs can be easily distinguished by tube-like tubercles on head, absence 
of prono1al spines and pedicel 2.5 times longer than scape from all other species of 
the genus Brachycercus (note also the unique position of ocelli in original Tshernova's 
figure on apex or tubercles). Long, tubular frontal tubercle approaches B. tubu/atus 
to B. nasutus (frontal tubercle triangular, different arrangement or postcrolateral 
spines of abdomen). 

lnsu/ihrachys gen. n. 

Type species: ln.111/ilmtchy.11;ccdha111i sp. n. by original designation; type locality Cuba. 

Species included:/. nadlwmi sp. n. 

Mature n y 111 p h: Head with cylindrical ocellar tubercles widely rounded at apex, 
bearing numerous long apical bristles. Pronotum with a pair or rounded lateral 
projections. Abdominal segments III VI with wide posterolateral spines only 
slightly cent dorsally, spines of segments VII - IX well developed, as long as 1 /2 - 2/3 
of segment length. Legs covered with submarginal bristles and stout setae resembling 
spines; submarginal rows or spines on inner margins of tibiae and tarsi. Gill cover 
symmetrical, nearly circular, triangular ridge with row of setae. Fringed margins 
of gills 3 6 pale, longer than the gill width. For further nymphal characteristics 
see I. nccdhami. 

Adu It: Ocelli large and prominent. Pcdicel conical, tapered toward to flagellum, 
with straight lateral margins. Pronotum with indicated lateral rounded projections 
as in nymph. Posterolateral spines of abdominal segments V and VI flat, not bent 
dorsally, spines or segments VIII and IX as long as 1/2 or segment length. Subimago, 
male genitalia and chorion ornamentation unknown. 

Etymology: /11s11/i'Jrachys (111.), from Latin insula meaning island and Cercohrachys, a related 
gc·rns. 

Dist rib u ti on: Known only from Cuba, probably endemic to West Indies or Central Amcric<•. 

Discussion: This genus comprises only a single species. Nymph (only a single 
specimen is known) shows a set (see generic characteristics) of unique morphological 
characters which singles this species out of all known species of caenids with ocellar 
tubercles in the nymphal stage. These characters undoubtedly justify the establishment 
of a new genus within the family Caenidae although there are certain close relation
ships to the genus Brachyccrcus. There is little doubt that the female studied, although 
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having some distinguishing characters, actually does not belong to some undescribed 

species of true Brachycercus. On the other hand, probably no species of true Brachy
cercus lives either in South Florida or in Cuba and, moreover, no caenid species 

living in Florida has managed to colonize the West Indies and vice versa (cf. BERNER, 

1950; PETERS, 1971). 

Insulibrachys needhami sp. tl. 

(Figs 8, 16, 27, 57, 67, 76, 90, 101, 117, 127, 131, 132, 170, 172) 

Mature nymph: Body length 7.6 mm, length ofcerci 3.7 mm. Head dark yellow

ish brown with large dark brown spots in the middle of vertex and occiput. Epicranial 

suture light bordered, with dark spot with lighter stripes, eyes black. Ocellar tubercles 

equal in length, frontal tubercle slightly broader, symmetrical, lateral tubercles slightly 

asymmetrical, setae at apex and setae on genae longer by 1 /3 1 /2 than tubercles. 

Antennae yellowish brown, flagellum paler at apex, pedicel twice longer than scape 

155 156 157 158 159 160 

161 162 163 164 165 166 167 

Figs 155-167: Dorsal (155, 157, 159, 161, 162, 164, 166, 167) and lateral (156, 158, 160, 163, 
165) view of posterolateral spines of abdominal segments in nymphs. 155, 156 - Brachycercus 
magnus. 157, 158 - Cercobrachys etowah. 159, 160 - C. peruanicus. 161 - C. minutus. 162, 163 -
C. petersorum. 164, 165 - C. serpentis. 166 - B. pallidus. 167 - Caenoculis bishopi. 
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(3.9: 2.0) with numerous stout bristles as long as 1/2 of pedicel. Labrum about twice 
broader than long (width : length 5.3 : 2.7) with slight lateral lobes, lateral margins 

concave. Outer incisors with three bluntly pointed teeth, twice as broad as middle ones. 
Middle incisors as long as outer ones. Segment 2 of maxillary palps with concave 

inner margin bearing a row of 10- 11 bristles, outer margins of maxillae conspicu

ously convex, rounded. Hypopharyngeal superlinguae with rounded lateral pro

jections, lingua nearly triangular, rounded. Segment 2 of labial palps bent and rounded 

at apex. 
Pronotum dark brown with paler smudges especially on the sides, about three 

times as broad as long (9.5 : 3.2) with a pair of lateral projections and a pair of short 
transverse ridges in the middle. Meso- and metanotum dark brown with inconspicuous 

lighter spots near the wing pads. Thoracic sterna flat, paler, unicolorous. Legs yellow

ish brown, covered with marginal bristles and a row of stout setae. The ratio femur : 

: tibia : tarsus 3.4 : 2.5 : 1.8 for fore legs, 4.3 : 3.5 : 1.9 for middle ones and 5.0 : 

: 4.2 : 2.3 for hind legs. Claws stout and relatively short, slightly bent. 

Abdominal terga dark brown with whitish yellow sides and pale longitudinal 
smudges in the middle, tcrgum X darker. Sterna light brown, paler in the middle with 

a pair of blackish brown round spots on sides. Posterolateral spines of abdominal 

segments flat, sharply pointed, not overlapping in dorsal view. Spines of segment 
11 very low, nearly absent, those of segments 111 -VI I about 3 - 4 times longer than 

wide at base, spines of segments Vlll -- IX conspicuous, as long as 1/2 of segment 
length. Gill cover rounded, nearly circular, dark brown, gills 3-6 with numerous 

pale fringe. Cerci whitish yellow with pale bristles. 
Adult female (assigned to/. nccdhami): Body length 5.8 mm, length of cerci 

2.4 mm. Head dark brown with darker posterior margin and numerous minute paler 
spots near the epicranial suture, eyes black, ocelli greyish. Vertex with a pair of flat 

tubercles with rounded tip, ocelli prominent, as long as I /2 of the eye width. Antennae 

yellowish brown, scape slightly darker without spots, flagellum darker at base. 
Pedicel conical, twice as broad at base than at apex, with 5traight or slightly concave 

lateral margins, about twice longer than scape (0.6 : I. I). Pronotum resembles that 
of nymph, black brown, with well indicated lateral protuberances and paler spots 

in the middle. Meso- and metanotum pitch brown, unicolorous. Wings transparent, 

slightly brownish, first veins dark brown, respective fields with dark brown stippling, 

other veins brownish with paler apical portions. Fore legs light brown, femora dark 

bordered. Middle and hind legs yellowish brown, femora slightly darker. The ratio 
femur : tibia : tarsus 3.7 : 2.1 : I. I for fore legs, 4.2 : 3.4 : I. I for middle ones and 

4.8 : 4.5 : 1.6 for hind legs. Abdominal terga brownish, unicolorous, spines of ab
dominal segments long, narrow and pointed, straight and well developed on segments 
lll-IX. 

Adult male and subimago unknown. 

Specimens examined: Holotype, mature female nymph, Cuba, Pinar del Rio Prov., Santa 
Cruz de los Banos, March 28, 1939, J. G. Needham, coll. UU; paratype, adult female, Cuba, 
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Pi1nr <lei Rio Prov., Soroa, dead specimen atractcd to light in g"Jrden swi111111ing pool, October 12, 
1964, V. Landa, coll. IE. Holotypc in alcohol, parts on slides. 

Etymology: Species named for the late Dr. J. G. Needham, a distinguished spcli:tlist in 
Nearctic aquatic insect,, who collected holotype. 

Differential diagnosis and discussion: Critical characters distinguishing 

this species are apparent from the characters of the genus; nymphs can be easily 

distinguished from all known species of the Caenidae. As indicated above, the nymph 

and adult female of material studied cannot be associated without doubt since they 

do not contain any eggs. On the other hand, the arrangement of pronotum (lateral 

rounded projections), head (broad prominent ocelli) and posterolateral spines of 

abdominal segments permit me to associate this female with nymph. Also the leg 

measurements are comparable, being clearly different from the species of BrachyccrcuY. 

At present, additional nymphs cannot be collected at the type locality in Cuba because 

of heavy pollution of water (no mayflies were found here in 1980, Gelbic, pers.comm.). 

Adults seem to be extremely rare; there was only a single specimen among several 

thousands of caenids in Landa 's collection from Cuba. 

Cercobrachys gen. n. 

Brachycercus (partim), TsHUlNOVA, 1952: 284; EDMUNDS, TRAVIoR, 1954: 239; Dt.l\WLJLIN, 1958: 
11; BERNER, 1959: 12; BURKS, 1953: 48; UJHEL YI, 1959: 36; THEW, 1960: I 02; LEONARD & Lw
NARD, 1962: 37; LANDA, 1969: 258; TSHERNOVA, 1970: 144; JACOB, 1974: 96; EDMLNI:S ct al., 

1976: 264; 
£11rycae11is (part), BoGOLSCU, 1958: 86. 

Type species: Ccrrnbrachys etowah sp. ti., by original designation; type locality Florida. 

Species included: C. e/oll'ahsp. n.; C. co/0111hia1111ssp. n.; C.111i1111111s(Ts11t.Rl\OVA)<.:omb.11.; 
C. per11a11ic11s sp. 11.; C. petcrsoru111 sp. n.; C. serpe11tis sp. n. 

Mature nymph: Body length about 4 7 mm, length of cerci about I /2 of body 

length. Body slender and only slightly flattened dorsally. Antenna) pcdiccl as long 

as scape or slightly longer: Labrum with well developed lateral lobes, its lateral 

margins concave. Mandibles without lateral groups of bristles, at most several 

scattered hairs on lateral margins. Maxillary and labial palps 2-segmented, segment 2 

of maxillary palps nearly as broad as segment 1. Prosternum broader than long, fore 

coxae widely separated. Pronotum usually with a pair of low lateral spines or a pair 

submarginal ridges. Abdominal segments II llV or Ill VI with well developed 

spines considerably bent dorsally; spines of segment VI bent medially, continuous 

in the middle of tergum and forming >:gill basket«. Legs slender, femora at most 

twice as broad as tibiae, covered with very long (mostly as long as tibiae) setae; 

middle and hind legs longer, tibiae shorter than tarsi; claws very long and slender, 

in some species with two rows of minute rounded denticles. Gill 1 2-segmented, gill 

cover mostly symmetrical, lamellate gills with fringe bifid or multifid. 

Adu 1 t: Body length 3- 5 mm, length of wing 2.8 4.0 mm, length of cerci 15 to 
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20 mm in males, 3 4 111111 in females. Pedicel about as Jong as scape. Prosternum 

about 2--3 times broader than long with fore coxae widely separated. Abdomen 

relatively small and contracted, lateral spines distinct and conspicuously bent dorsally. 

Forceps foil-like with medial depression, pointed apex without tufts of hairs. Penis 

lobes almost entirely fused; a pair of sclerotized formations near the base of penis 

(different from spines in Brachycercus) present. The eggs with one polar cap, chorion 

ornamented with 3 4 large, rounded costae covered with small tubercles. Micropyle 

linear, transversing the space between costae, sperm guide lacking. 

E ty mo Io gy: Cercohrachy.1· (m.), an anagram to Brachycercus, related genus. 
Distribution: Holarctic, Neotropical, Oriental. In the Palearctic known from EL rope 

(Poland, Czechoslovakia, USSR) and from Far East USSR (Amur basin). In the Nearctic, distri
buted in Georgia, Alabama, South Carolina, and Florida ( C. etowah) and in Idaho ( C. serpentis). 

Further species found in Peru, Colombia, and Thailand. Although the distributional data are 
very restricted, this genus seems to have an upper austral distribution in the Nearctic and Trans
palearctic distribution in Eurasia. 

Differential diagnosis and discussion: Cercohrachys gen. n. can be disting

uished from all genera of Caenidae by the following combination of characters: 

in nymph ( 1) pedicel at most 1.1--1.3 times longer than scape, (2) ocellar tubercles 

low but well apparent, (3) head without distinct posterolateral lobes, (4) maxillary 

and labial palps 2-segmented, (5) fore coxae widely separated, prosternum broad, 

mesosternum with prominent anterior margin bearing cranially directed long bristles, 

(6) legs long and slender with very long setae, tibiae usually as long as or shorter 

than tarsi, claws can have minute teeth, (7) spines of segment VI of abdomen consider

ably bent medially, nearly continuous in the middle, (8) egg chorion with 3 4 large 

costae with small tubercles, one polar cap. In adults some characters (I, 5, 7, 8) are 

easily app;irent and represent useful distinguishing features. There are no characters 

distinguishing this genus in wing venation and the segment ratios in legs in adults. 

Nymphs of the genus Ccrcohrachys distinctly differ from those of Brachycercus in 

many characters. These differences are much greater than those between nymphs 

of some Caenis-like genera (e. g. Caenis, Caenodes, Tasmanocoenis, Caenomedea 
and others). TSHERNOVA ( 1952) points out the difference between true Brachycercus 
and C. minutus from the Amur basin. Since the adults of Cercohrachys are mostly 

unknown the only reliable distinguishing characters are the scape-pedicel ratio and 

the arrangement of chorion in females. The new genus is established in order to 

separate distinct group of species with a >gill basket« and specialized legs. These 

species are characterized by different distributional patterns (occurrence also in the 

Oriental and Neotropic) and probably also by a slightly different biology. 

Keys to the species of Cercobrachys 

Mature nymphs 

(2) Tibiae of fore and middle legs 2.6 times shorter than tarsi (Fig. 162) segment VII with 
a pair of posterolaternl spines (Figs 162, 163); as long as those of segment Ill; segment 2 
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of maxillary palps club-shaped, rounded at apex (Fig. 44): abdominal stcrna with groups 
of flat setae in the middle ............................. Cercohrachys petersor11111 sp. n. 

2 (I) Tibiae of fore and middle legs longer or at most 1.8 times shorter than tarsi (Figs 125, 128): 
segment VII without posterolateral spines (Figs 157, 159, 161, 164) or spines shorter by 

1/2 than those of segment Ill (Fig. 240); segment 2 of maxillary palps tapered apically, 
pointed or bluntly pointed (Figs 38, 39): abdominal sterna without setac, at most with 

fine bristles. 
3 (6) Pronotum smooth, without lateral spines or spines very obtuse, forming submarginal 

longitudinal ridge: claws without denticles (Figs 120, 216). 
4 (5) Pronotum with submarginal ridge; base of lateral ocellar tubercles narrower than eye 

width: segment 2 of maxillary palps half as broad as segment I and more than twice as 
Jong than segment 1 (Fig. 38): gill cover at least 1.6 times longer than wide; spines of 
segment VI three times longer than broad in dorsal view, not contiguous in middle (Fig. 
159) ....................................................... C. peruanicus sp. n. 

5 (4) Pronotum smooth, without submarginal ridge; base of lateral ocelar tubercles as broad 
as the eye width; segment 2 of maxillary palps nearly as wide as segment I and 1.7-1.9 
times longer than segment 1: gill cover at most 1.3-1.4 times longer than wide; spines 
of segment VI 5-6 times longer than broad in dorsal view, continuous in middle (Figs 
239, 240) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. co/0111hia11u.1· sp. n. 

6 (3) Pronotum with a pair of pointed or rounded lateral spines (Fig. 6): claws with minute 
denticles (Figs 118, 119) 

7 (8) Tarsi of hind legs 1.6-1.7 times longer than tibiae: gill cover with distinct submarginal 
ridge on inner margin, 1.4 times as long as wide (Fig. 128): spines of segment VI broad, 
only 2.5 times as long as broad at base in dorsal view (Fig. 164); head with large darker 
spot on vertex and occiput ...................................... C. serpentis sp. n. 

8 (7) Tarsi of hind legs equal in length or slightly ( 1.1--1.2 times) longer than tibiae; gill cover 
without submarginal ridge on inner margin, I. I 1.2 times longer than wide: spines of 
segment VI narrow, more than 6 times longer than broad in dorsal view (Figs 157, 161 ): 
head unicolorous, without spot. 

9(10) Body pale yellowish, eyes positioned anterolaterally on head, directed forewards (Fig. 6): 
pronotum with distinct, right-angled lateral spines (Fig. 6): posterolateral spines of segment 
V overlapping segment VI in dorsal view (Fig. 157); inner margin of segment 2 of maxillary 
palps slightly concave, with row of stout setae and fine bristles (Fig. 39) .... C. etowah sp. n. 

IO (9) Body dark brownish, eyes positioned laterally on head, pronotum with very obtuse or 
rounded lateral spines; posterolateral spines of segment V not overlapping segment VI 
in dorsal view (Fig. 161): segment 2 of maxillary palps with slightly convex inner margin 
covered only with fine bristles .................... C. minutu.1· (TsHfRNOVA) comb. n. 

Adults 

1 (2) Scape and pedicel dark brown, dark brown ring near the base of pale flagellum; mesonotum 
dark pitch-brown; penis with triangular posterolateral lobes; its posterior margin straight, 
lateral margins straight or concave, triangular dark spot near middle ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c. 111i1111111s (TSHERNOVA) comb. n. 

2( I) Scape pale with darker lateral smudge, pedicel pale brownish, flagellum unicolorous without 
ring at base. Mesonotum brownish. Penis with rounded indicated posterolateral lobes, its 
posterior margin arcuately incurved, lateral margin convex, oblong-shaped dark spot in 

middle .......................................................... C. etowah sp. n. 
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Cercobrachys etoH'ah sp. n. 

(Figs 6, 15, 39, 69, 119, 129, 157, 158, 169, 177, 251) 

Mature nymph: Body length 4.5 (4.5-5.5)mm, length of cerci 1.5 (1.3 to 

2.1) mm. Head whitish yellow, unicolorous with rounded posterior margin, eyes 

directed forwards. Lateral ocellar tubercles low (shorter by 1/3 than the eye 

wodth), frontal tubercle as long as 2/3 of lateral ones. Antennae pale, the ratio 

scape: pedicel 1.7 : 1.9. Labrum with distinct lateral lobes, three times broader than 
long ( 1.3 : 0.4 ). Outer mandibular incisors as long as middle ones, broader by I /2 at 

base. Segment 2 of maxillary palps 1.5 times longer than segment I, asymmetrical, 
pointed at apex. Hypopharyngeal superlinguae triangular, only slightly produced. 

Segment 2 of labial palps tapered apically, pointed. 

Thorax pale yellow without markings, pronotum 3 -4 times broader than long, 

with a pair of low, right-angled lateral spines. Anterior margins of pro- and meso
sternum prominent, bearing stout and long setae. Legs pale yellowish, without stripes, 

covered with rows of marginal setae twice longer than width of the femur. The ratio 

femur : tibia : tarsus 2.1 : 1.2 : 1.6 for fore legs, 3.2 : 2.8 : 1.5 for middle ones and 
3.2 : 2.1 : 2.4 for hind legs. Claws shorter by I /2 than tarsi, slightly bent at apex with 

two rows of 5 8 minute teeth. 
Abdomen pale yellow, unicolorous, without markings. Posterolateral spines of 

segment II only indicated, rounded, those of segment Ill as long as segment length, 

bluntly pointed. Spines of segment 111 as long as segment length, bluntly pointed. 

Spines of segments IV and V overlapping in dorsal view, twice as long as segment 
length, asymmetrical, bluntly pointed, no spines on segments VII -- X. Gill cover pale 

yellowish, symmetrical, rounded posteriorly, gills 3 -6 rounded, without dark stippl

ing. Cerci whitish yellow. 
Adult and subimago: Body length: 5.0 (4.5-5.0) mm, length ofcerci 14 (I I to 

15) mm (male), 2.0 (2.0 3.0) mm (female). Head dark brownish; frons blackish 

brown, epicranial suture bordered black, posterior head margin also black. Blackish 

diffuse spots near the base of ocelli. Scape yellowish brown with dark brown outer 
smudge; pedicel yellowish, flagellum paler. Pronotum yellowish or light brown with 

a pair of darker purplish brown smudges. Meso- and metanotum brown, paler on 

sides. Metanotum with finger-like medial projection on posterior margin. Thoracic 

sterna brownish, paler in the middle; sternal transverse sutures dark bordered. 
Wings translucent, semi-hyaline whitish, first 3 -4 longitudinal veins dark brown 

in basal half, other veins translucent; C and Sc membranes slightly milky gr~yish. 

Legs brownish yellow, fore femora darker, dark purplish bordered. The ratio femur : 
: tibia : tarsus (male) 2.2 : 3.8 : 2.2 for fore legs, 5.0: 4.0: 3.0 for middle ones 

and 5.0 : 4.0 : 3.2 for hind legs. Legs and wings of subimago gr~yish. Abdominal 
terga I and 11 with blackish stippling, terga Ill --VI pale yellow with very slight 

brownish dusting, terga VII - IX paler, tergum X dark yellowish. Sterna whitish 

yellow, sternum IX and forceps darker, yellowish brown. Penis approximately as 
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long as wide, with distinct posterolateral rounded lobes; its lateral margins convex, 

posterior margin concave, conspicuously arcuately incurved in middle. Oblong

shaped dark brown spot in the middle of penis. Forceps by 1/4 1/3 longer than 

penis. Eggs slender, 3 -4 times longer than wide. Chorion of egg with 3 5 broad 

costae sculptured as in Fig. 250. Both costae and intercostal spaces covered with 

small tubercles (Fig. 251 ). 

Material examined: Holotype, mature nymph, paratypes 5 nylllphs, Georgia, Cherokee 
Co., Etowah Riv. at junction of Hwy 681, 6.5 llli ESE of Ball Ground, June 22 -25, 1971 L. 
Berner, W. M. Beck, P. T. P. Tsui, M. Pescador, W. L. and J. G. Peters; paratypes 11 nymphs, 
Florida, Gadsden Co., Monroe Creek at bridge on St. Hwy 286, June 6-August 15, 1967 G. 
Cooper, J. Jones; paratypes, 2 nymph, Florida, De Soto Co., Nocatee Peace Riv., August 4, 
1950, No. 3382, H. P. Nicholson, coll. uf:;-paratype, I nymph, Florida, Gadsden Co., Flat Cr. 
on St. Hwy 270A, 6 mi SE Chattahoochee, July 24, 1967, G. Cooper and J. Jones; paratype, I 
nymph, Florida, Gadsden Co., Rocky Comfort Creek 3.5 mi SW of Quincy on St. Hwy 274, 
June 20, 1967 G. Cooper, J. Jones, and B. Owens; paratype, I nymph, Florida, Gadsden Co., 
Bear Creek at bridge on St. Hwy 267, June 21, 1967 G. Cooper, J. Jones, and B. Owens; paratypes, 
25 lllales, 4 females, 32 subimagoes, Florida, Dixie, Levy, Gilchrist Co., Suwanee Riv., Hwy 27, 
May 9, 1975, P. Carlson. All specilllens coll. FAMU, holotype in alcohol, parts of paratypes 
on slides. 

E ty Ill o Io gy: Named after the locality of the holotype (Etowah Riv.) 
Distribution: Nearctic species so far known only from Florida, inhabiting Costa! Plain 

physiographic province (BERNER, 1977); undoubtedly distributed also in Georgia and Alaballla. 
This species seems to be abundant where it occurs since large collections of adults are available 
from several Florida localities (Apalachicola Riv., Suwanee Riv., and others). 

Differential diagnosis and discussion: Nymphs of this species can be 

separated from other species of Cercohrachys by the following combination of 

characters: ( 1) ocellar tubercles as long as 2/3 of eye width, frontal tubercle shorter, 

(2) segment 2 of maxillary palps pointed, 1.5 times longer than segment I, (3) pronotal 

spines present, ( 4) tibiae of fore legs shorter by I /3 I /4 than tarsi, (5) claws with 

denticles, (6) spines of segment 2 only indicated, spines of segment V overlapping 

in dorsal view, (7) gill cover symmetrical with rounded apical portion, 1.2 times 

longer than wide. Nymphs are related to those of C. serpentis and closely related to 

those of C. minutus. They differ mainly in brighter coloration of body, arrangement 

of mouth-parts (maxillary palps) and posterolateral abdominal spines and nearly 

circular gill cover. Adults can be compared only with adults of C. minutus; their 

differential diagnosis is apparent from the key. 

Cercohrachys colomhianus sp. n. 

(Figs 189, 192, 200, 205, 212, 216, 225, 239, 240) 

Mature nymph: Body length 4.0 mm, length of cerci 1.8 mm. Head and thorax 

dark yellowish or yellowish brown with inconspicuous darker smudges. Dark brown 

stippling of fore gut well apparent through head and thoracic integument. Lateral 

ocellar tubercles large, regularly triangular, bluntly pointed at apex, as long as the 
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eye width, their width at base equal to width of eyes; frontal tubercle shorter by 

1/2, equal in shape with lateral ones. Sparse short bristles on genae. Antennae yellow

ish brown, unicolorous, the ratio pedicel : scape 0.9 : 0.6. Labrum twice as broad 

as long, length : width 0.9 : 2.1, oblong shaped, not produced laterally, with numerous 

short bristles on the anterior margin. Outer maxillary incisors slightly longer than 

middle ones but 2.5- 3 times broader at base. Segment 2 of maxillary palps twice 

as long as segment I, slightly extended apically, asymmetrical and bluntly pointed, 

its inner margin straight with bristles in last two thirds. Segment 2 of labial palps 

pointed at apex with two slightly oblique subapical rows of short and flat bristles. 

Pronotum more than twice broader than long without lateral spines, its lateral 

margins moderately convex, rounded. Thoracic sterna with inconspicuous darker 

stippling; their anterior margin with sparce (prosternum) or without (meso- and 

metasternum) bristles. Legs whitish yellow, unicolorous, without markings, tibiae 

and tarsi covered with long bristles. The ratio femur : tibia : tarsus 4.0 : 2.0 : 2.4 

fore legs, 5.8 : 3.7 : 3.7 middle legs, 6.2 : 4.1 : 4.8 for hind legs. Claws slightly but 

slender as long as I /3 of tarsus, without denticulation. 

Abdominal terga dark yellowish, terga I, I I and VI I - - IX with dark brown medial 

band. Sterna unicolorous, slightly dark with brownish stippling. Posterolateral spines 

of segment I, I I and VII IX lacking, those of segments I I I as long as wide, triangular, 

pointed; spines of segments IV and V 2.5 --3 times longer than wide, spines of segment 

VI very large rounded 1.5 times as long as wide, continuous in the middle of segment 

IX. Gill cover yellowish symmetrical (length: width 4.7: 3.7); triangular ridge not 

pigmented. Cerci yellowish brown, slightly darker apically. 

Adult and subimago unknown. 

Specimens examined: Holotype, mature nymph, Colon~_i_a, Tolima Frov., Quebrada Riv. 
between Armero and Lerida, 11.7 km from Lerida, April 4, 1969 W. P. Mccafferty; paratype, 
I nymph, same data as hclcitype, coll. UU. 

Etymology: From Latin colombianus, meaning inhabiting or coming from the state Co
l om hi '.l. 

[)is t ri hut ion: Neotropic, distribution unknown except the locality of holotype. 

Differential diagnosis and discussion: C. colomhianus can be distinguished 

from the other species of Ccrcohrachys by the following combination of characters: 

(I) ocellar tubercles large, regularly triangular, wide at base, (2) segment 2 of maxillary 

palps twice longer than segment I, (3) pronotal spines absent, (4) tibiae of fore legs 

shorter than tarsi, (5) claws without denticles, (6) spines of segments II and VII - IX 

absent, those of segments 6 large continuous in the middle of the segment V, (7) gill 

cover symmetrical, 1.3 times longer than wide. 

Cercohruchys minutus (TSHERNOYA) comb. n. 

(Figs 25, 31, 59, 120, 125, 159, 160) 

Brachyccr('//S 111i1111t11s TSHfRNOVA, 1952: 285. 1958: 64. KEFFERM0LLER, 1960: 36. TSHERNOVA, 

1%4: 135. KAZLAUSKAS, 1964: 169. 174: 1965: 201. WOJCIK, 1966: 112. RusEV, 1968: 297; 1970: 
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113. SowA, 1975: 257. Purnz, 1978: 272. BAYKOVA & VARYKHANOVA, 1978: 121. SOLDAN, 197R: 
326. 

Eurycaenis minutus, KAZLAUSKAS, 1962: 3. 

Mature nymph: Body length 4.7 (4.5) mm, length of cerci I.I (1.2) mm. Head 
brown with slightly darker occiput and frons. Lateral ocellar tubercles rounded, as 
long as the eye width, frontal tubercle pointed, regularly triangular, shorter by I /4 
than laterals. Bristles on genae as long as head. Antennae yellowish brown, unicolo
rous, the ratio pedicel : scape 1.6 : 1.2. Labrum with well developed antenolateral 
lobes and slightly incurved anterior margin, twice broader than long (length : width 
1.3 : 2.4). Outer and middle mandibular incisors equal in length with 3 -4 bluntly 
pointed teeth; mandibles with relatively numerous marginal setae. Segment 2 of ma
xillary palps longer by 1/2 than segment I, equal in width; convex inner margin cover
ed with fine bristles. Hypopharyngeal superlinguae produced laterally and bluntly 
pointed. Segment 3 of labial palps tapered apically and pointed. 

Pronotum dark brown with a pair of very obtuse, low lateral spines forming sub
marginal ridge, 3 times broader than long; meso- and metanotum dark brown with 
paler smudges, medial suture black bordered. Thoracic sterna dark pitch brown, 
unicolorous, paler in the middle, anterior margin of mesosternum only slightly 
produced. Legs yellowish brown with darker femora, covered with long bristles. 
The ratio femur : tibia : tarsus 2.2 : 0.8 : I. I for fore legs, 3.4 : 2.1 : 2.2 for middle 
ones and 4.0 : 2.1 : 2.2 for hind legs. Claws slightly bent with minute denticulation. 

Abdominal terga I and II dark pitch brown, unicolorous, terga VII X yellowish 
brown, a pair of darker smudges on terga VII and VIII; sterna I·· VII dark brown, 
darker on sides, sterna VIII-IX paler. Posterolateral spines on segment II and 
VII - X lacking, those of segments III - V pointed, not overlapping in dorsal view; 
spines of segment VI narrow and pointed in dorsal view. Gill cover brown, lighter 
posteriorly, with dark pigmented triangular ridge. Cerci brownish, paler in the apical 
half. 

Adult and subimago: Body length 4.0 (3.5--4.0) mm (male), 5.0 mm (female) 
(KEFFERMULLER, 1960), length of cerci 13 (12.0-15.0) mm (male), 3.5 (female, sub
imago). Head light brown, darker in medial area near the epicranial suture and near 
posterior margin, dark brown spots near the base of ocelli. Antennae with deep 
brown scape and pedicel and paler flagellum with basal darker ring. The ratio scape: 
pedicel the same as in nymph. Antennae of subimago paler, dark ring on flagellum 
not apparent. Thorax dark brown, pronotum with conspicuous smudges, thoracic 
sterna dark, paler on sides. Wings translucent, semi-hyaline whitish, first 3 -4 
longitudinal veins dark brown near base, respective membranes slightly milky with 
some dark brown dusting. Legs brownish yellow, fore legs and femora of middle 
and hind ones darker, fore femora dark bordered. The ratio femur : tibia : tarsus 
(male) 2.5 : 4.2 : 2.2 for fore legs, 4.4 : 3.2 : 2.8 for middle ones and 4.6 : 3.3 : 3.0 
for hind legs. Abdomen brownish yellow, first abdominal terga darker with blackish 
stippling, segment IX and X paler. Penis slightly broader than long with distinct 
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posterolateral rounded lobes, its lateral margins straight or convex, posterior margin 
straight. Triangular dark brown spot in the middle of penis. Forceps brown, longer 
by I /3 - I /2 than penis. 

Mate ri a I examined: 3 nymphs, I male, I subimago, Czec~psJ_ova.kia, South Slovakia, 

Ipel Riv., Lela, May 25, 1975 T. Soldan, coll. IE. 

Dist rib u ti on: Widely distributed Transpalearctic species; originally considered as endemic 

to the Amur basin, Far East (TSHERNOVA, 1952, 1958). Later found also in Poland (K EFFERMULLER, 

1960 and others), Lithuania (KAZLAUSKAS, 1965), Czechoslovakia (SOLDAN, 1978) and Bulgaria 

(RUSEV, 1968); also in Mongolia (BAYKOVA & VARYKHANOVA, 1978). 

Differential diagnosis and discussion: The following combination of cha
racters distinguishes this species from remaining species of the genus Cercobrachys: 
(I) ocellar tubercles as long as eye width, frontal tubercle smaller, (2) segment 2 of 
maxillary palps pointed, 1.5 times longer than segment I, (3) pronotal spines obtuse, 
forming submarginal ridge, (4) tibiae of fore legs shorter by 1/2 than tarsi, (5) claws 
with minute denticles, (6) posterolateral spines of segments II and VII absent, those 

of segment V not overlapping in dorsal view, (7) gill cover symmetrical, approximately 
1.3 times longer than wide. Nymphs of C. minutus are related to C. serpentis and 
closely related to those of C. etmrah; they differ mainly in the arrangement of cha
racters (6) and (7). Adults can be compared only with C. etmrah. They are disting
uished by the structure of penis and some details in coloration (see key). 

Cercobrachys peruanicus sp. n. 

(Figs 33, 38, 59, 120, 125, 159, l 60) 

Brachyct'rCllS sp., EDMUNDS et al., 1976 : 226. 

Mature nymph: Body length 4.5 (4.5-4.7) mm, length of cerci 1.4(1.3-1.4) mm. 
Head pale yellowish, whitish between ocelli; frons, vertex and occiput yellowish 
brown. Lateral ocellar tubercles rounded, as long as the eye width, frontal tubercle 
smaller, more pointed. A group of about 10--15 setae longer than head on genae. 
Antennae unicolorous, brownish yellow, ratio scape : pedicel 1.0 : 1.1. Labrum more 
than twice as broad as long (width: length 2.5: I.I). Outer incisors 2-3 times broa
der than middle ones, equal in length. Segment 2 of maxillary palps asymmetrical, 
bluntly pointed and more than twice the length of segment I which is twice broader 
and rounded. Segment 2 with dense setae and numerous bristles on inner margin. 
Hypopharyngeal superlinguae apparently produced into round:d lobes, lingu'.l 
oblong-shaped. Segment 2 c.f labial palps tapered toward to apex, pointed. 

Pronotum yellowish white with inconspicuous darker smudges on sides and a pair 
of very low and obtuse lateral spines forming submarginal ridges. Meso- and metano
tum yellowish white with light b:·ownish stippling in the middle, two diffuse darker 
stripes near the base of wing pads, wing pads whitish with brownish outer margins. 
Thoracic sterna whitish, prosternal and marginal mesosternal bristles long, conspicu
ous. Legs whitish yellow with long pale setae, the ratio femur : tibia : tarsus 5.5 : 
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: 3.0 : 3.8 for fore legs, 6.0 : 4.5 : 4.0 for middle ones, and 6.5 : 5.0 : 4.2 for hind 

ones. Claws slender, conspicuously bent at apex, without denticulation. 
Abdominal terga I and II with slight dark brown stippling, terga VII IX paler, 

whitish, tergum X darker. Sterna whitish with brownish stippling. Posterolateral 

spine of segment II well developed, obtuse; spines of segments Ill V nearly sym

metrical, pointed; spines of segment VII rounded at apex, segment VII X without 

spines. Gill cover long and narrow (length : width 5.5 : 3.4) with straight lateral 
margins; submarginal outer ridge slightly indicated. Cerci pale, unicolorous. The 
eggs (dissected from mature larva) measuring 200 -250 µm with 4 large, rounded 

costae and conspicuously tapered toward the polar cap, 3 times longer than broad. 
Adult and subimago unknown. 

Specimens examined: Holotype, mature nymph: paratypes 4 nymphs, Peru, San Marti,1 

Prov., Rio Tulumayo, 20 km E of Tingo Maria, July 1963 W. L. Peters, coiLJJU; paratypc, 
nymph, Peru, Loreto, Rio Yurac, July 1963 W. L. Peters, coll. UU. Pans of holotype on slide>, 

holotype in alcohol. 
E ty m ol o gy: From lat in peruanicus, m~:rning inhabiting or coming from the state Peru. 

Dist rib u ti on unknown except the above localities, Neotropic:il. 

Differential diagnosis and discussion: C. pcruanicus can be distinguished 
by the following combination of characters: (I) ocellar tubercles rounded, as long 
as the eye width, (2) segment 2 of maxillary palps pointed, more than twice longer 

than segment I, (3) pro no ta I spines very obtuse, forming submarginal ridge, ( 4) 

tibiae of fore legs slightly shorter than tarsi, (5) claws without denticles, (6) spims 

of segment II well developed, those of segment VI rounded in dorsal view, spines 

lacking from segments VII - X, (7) gill cover elongated ( 1.6 times longer than wide) 
without marginal ridges. The characters (2, 5, 6, 7) singles this species out from C. 
minutus, C. etmrah and C. serpentis; eggs are different from those of C. ctrmah and 
C. petersonum in shape and arrangement of costae. 

Cercohrachys petersorum sp. n. 

(Figs 5, 13, 32, 44, 54, 75, 83, 104, 111, 126, 162, 163) 

Mature nymph: Body length 5.7 (5.2 6.3) mm, length of cerci 2.0 ( 1.8 2.1) mm. 

Head oval with slightly concave posterolateral margins, pale yellowish with slightly 

darker frons and vertex behind the lateral tubercles. Lateral ocellar tubercles shorter 

than the eye width, rounded. Frontal tubercle shorter by I /2, low and wide, nearly 
circular. Antennae pale yellowish, unicolorous, the ratio scape: pedicel 0.6 : 0.8. 
Setae on genae shorter than head. Labrum oval with rounded lateral lobes, twice 

broader than long (width : length 1.8 : 0.9) and with anterolateral groups of bristles. 
Outer and middle mandibular incisors equal in length and width, spatulate, not 

tapered apically, with bluntly pointed teeth; inner incisors of right mandible reduced, 

setose. Segment 2 of maxillary palps club-shaped, rounded at apex, as wide as segment 

I and about 1.5- ·· 1.8 times longer. Hypopharyngeal superlinguae produced into 
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rounded lateral lobes with concave lateral margins. Segment 2 of labial palps only 
slightly tapered apically. 

Pronotum whitish yellow, unieolorous, twice broader than Jong (width : length 
6.5 : 3.0) without any lateral spines or ridges. Meso- and metanotum of the same 
color with dark brown dusting in the middle and paler wing pads. Sterna pale, whitish. 
Prosternum and anterior margins of meso- and metasternum with numerous, cranially 
directed bristles. Sterna with 2 3 wave-like indicated protuberances. Legs pale, 
unicolorous, fore legs with conspicuously long setae; a group of setae near the base 

174 
175 

169 176 177 

170 171 172 173 178 

Figs 168-- 178: Wing ( 168-170), penis in ventral view (174-178) and base of antennae (171 to 
173) in adults. 168, 173 - Brachycerms ed111u11dsi. 169, 177 - Cercobrachys etowah. 170, 172 - lnsu/i
hrachrs 11ccdha111i. 171, 175 - Cercohrachrs minutus. 174 - B. berneri. 176 - B. lacustris. 178 - B. 
11itid11:1-. . 

of femora, setac on tibiae and tarsi arranged into submarginal rows. The ratio 
lemur: tibia: tarsus 5.8: 2.0: 5.2 for fore legs, 3.7: 1.3: 3.4 for middle ones and 
4.2 : 2.0 : 3.2 for hind legs. Claws bent, without denticulation. 

Abdominal sterna I and II with heavy dark brown dusting, terga VIJ-X pale 
brownish yellow. Sterna whitish yellow, unicolorous, sterna 1-Vll with a pair of 
rounded submarginal spots and conspicuous spine-like setae near the posterior mar
gins. Segment 11 with convex lateral margin, posterolateral spines of segment III -V 
pointed, nearly symmetric, 3 -4 times longer than broad at base; segment vn with 
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a pair of well developed spines. Gill cover pale yellowish with slightly produced 
mediolateral margin and hind margin with flat rounded setae; short setae also on gill 

cover surface, triangular ridge only indicated. Cerci unicolorous, pale whitish. The 
eggs (dissected from female nymphs) ellipsoidal, 4 times longer than broad with 

several rounded costae and polar cap as wide as the eggs. 

Adult and subimago unknown. 

Material examined: Holotype, mature nymph, paratypes 2 nymphs, Thailand, Chiengmai 
Prov., Mae Ping, Chiengmai, November 17, 1964 W. L. and J. G. Peters, coli. UU; parts of 
holotype on slides, holotype in alcohol. 

Etymology: This species is named for Dr. W. L. Peters and Mrs. J. G. Peters who collected 
the type material in Thailand. 

Dist rib u ti on: Oriental, distribution unknown except the locality of holotypc. 

Differential diagnosis and discussion: C. petersorum differs from the re

maining species of Cercobrachys by the following combination of characters: (I) 

ocellar tubercles low, rounded, shorter than the eye width, (2) segment 2 of maxillary 

palps club-shaped, rounded at apex and 1.5-1.8 times longer than segment I, (3) 

pronotal spines absent, (4) tibiae of fore legs more than twice shorter than tarsi, 
(5) claws without denticles, (6) posterolateral spines of segment VII well developed, 

(7) gill cover asymmetrical with stout setae on the posterior margin. The species 
occupies a quite isolated position among species of the genus Cercohrachys. The 

arrangement of most characters (2, 3, 4, and 7) is unique within the genus. On the 

other hand, the arrangement of posterolateral spines of segment 111-VI, antennae, 

head tubercles, and thoracic sterna ally this species to the genus Cercohrachys until 

other Oriental species are found. 

Cercobrachys serpentis sp. n. 

(Figs 24, 94, 118, 128, 164, 165) 

Mature nymph: Body length 3.7mm, length ofcerci l.6mm. Head brownish 
yellow with large dark spot on vertex and occiput, epicranial suture light bordered. 

Lateral tubercles shorter by 1/3 than the eye width, frontal tubercle slightly longer 

and more pointed. Antennae pale yellowish, pedicel about as long as scape ( 1.3 : 1.2). 

Labrum with well developed lateral lobes. Outer mandibular incisors slightly broader 

than middle one, equal in length; incisors with 3 -4 bluntly pointed teeth. Segment 2 

of maxillary palps pointed at apex, nearly as wide as segment I and longer by 1/2, 
with concave inner margin bearing numerous long bristles in apical half. Hypopharyn
geal superlinguae only slightly produced laterally, bluntly pointed. 

Pronotum yellowish brown, darker smudges in the middle; a pair of very obtuse 
and inconspicuous lateral spines present. Meso- and metanotum light brown or 

yellowish brown with diffuse darker spots and smudges near wing pads bases, posteri

or margin of metanotum darker. Thoracic sterna light brown, prosternum and pro

minent anterior margin of mesosternum with long bristles. Legs pale yellowish, setae 
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on inner margins of tibiae as long as I /2 femur, tibiae without longer setae. The ratio 
femur : tibia : tarsus 2.4 : 0.9 : I .6 for fore legs, 2.8 : 1.2 : 2.0 for middle ones and 
3.0 : 1.5 : 2.5 for hind legs, claws as long as I /2 of tibiae, bent at apex, with two rows 
of 6 7 teeth. 

Abdominal terga yellowish brown, unicolorous, tergum X slightly darker. Postero
lateral spines of segment 11 very low and rounded; those of segments III -V pointed, 
asymmetrical, not overlapping in dorsal view, spines of segment YI wide, twice longer 
than broad in dorsal view; spines of segment VII missing. Sterna yellowish brown, 
sterna I - IV paler in the middle. Gill cover slightly asymmetrical with straight inner 
margin and clearly defined submarginal ridge, triangular ridge brownish. Cerci 
yellowish, unicolorous. 

Adult and subimago unknown. 

Spee i mens exam in cd: Holotype, mature nymph; para type nymph, I.daho, Payette Co., 
Snake Riv., Payette, August 7, 1965 G. F. Edmunds, coll. UU. Parts of holotype on slides, holo
lYre in alcohol. 

Etymology: From Latin serpens, meaning snake; named after the type locality. 
Distribution: Nearctic, probably widespread in NW states of the USA. Morphologically 

similar nymphs found also in Nebraska (coll. UU). 

Differential diagnosis and discussion: The following combination of cha
racters distinguishes this species from remaining species of the genus Cercobrachys: 

( 1) ocellar tubercles bluntly pointed, shorter by 1 /3 than the eye width, (2) segment 2 
of maxillary palps pointed, 1.5 times longer than segment I, (3) pronotal spines 
present, forming submarginal ridge, (4) tarsi of fore legs about 1.8 times longer than 
tibiae, (5) claws with denticles, (6) posterolateral spines of segments lll -V not 

overlapping in dorsal view, those of segment VI wide, spines of segment VII missing, 
(7) gill cover I .4 times longer than wide with apparent inner submarginal ridge. 
C. serpent is is related to C. etmrah and C. minutus; it differs mainly in the arrangement 
of abdominal spines, gill cover and head coloration (see key). 

Caenocu!is gen. n. 

Type species: Cornorn/is hishopi sp. n., by original designation; type locality Malaysia. 

Species included: Cae11ornlis hishopi sp. n., C. dangi sp. n., C. nhahoensis sp. n. 

Mature nymph: Body length approximately 4 mm, length of cerci 2/3 of body 
length. Body cylindrical, not flattened, head with three low and rounded ocellar 
tubercles, produced into distinct posterolateral lobes. Antenna! pedicel approximately 
twice as long as scape. Mandibles without lateral bristles. Maxillary and labial palps 
3-segmented. Pronotum without lateral spines; fore coxae nearly contiguous. Ab
dominal segments (IV -VII or IV -VIII) with flat posterolateral spines, not bent 

dorsally. Femora three times broader than tibiae, middle and hind legs only slightly 
longer than fore legs, tibiae and tarsi approximately of the same length; claws of fore 
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legs slender, bent, claws of hind and middle legs stout, hooked, with or without 

denticulation. Gill I 2-segmented, gill cover symmetrical or asymmetrical, produced 

posterolaterally, triangular ridge present but asymmetrical; ventral side of gill cover 

with submarginal row of spines like in Caenis; lamellate gills with fringe bifid or 

multifid. 

Adult and subimago unknown. 

Etymology: Cae11oc11/is (m.), from Cae11is, related genus and Latin oculi, meaning eyes. 
Distribution: Oriental, Malaysia, Vietnam. 

Differential diagnosis and discussion: Caenocu!is can be distinguished 

from all remaining genera of the family Caenidae by the following combination of 

nymphal characters: (I) pedicel about twice as long as scape, (2) ocellar tubercles 

well developed, (3) head with distinct posterolateral lobes, (4) maxillary and labial 

palps 3-segmented, (5) fore coxae nearly continuous, (6) femora three times as broader 

as tibiae, tibiae approximately as long as tarsi, (8) posterolateral spines of segment VI 

not bent medially, (9) gill cover with ventral subimaginal row of spines, ( 10) body 

covered with scales. The genus in the nymphal stage is very well defined and easily 

distinguishable from all genera of the Caenidae on comparison of the characters of 

Brachycercus and Cercobrachys (I, 2, 7, 9, 10) with those of the Caenis-like genera 

and Clypeocaenis (3, 4, 5, 6, 8, 10). 

Key to the species of Caenoculis 

Mature nymphs 

(2) Body with numerous pale spots; pronotum and mcsothorax without medial ridge; frontal 
oeellar tubercle hardly distinguishable; gill cover symmetrical, nol covered with branched 
scales (Fig. 224); fore femora and tibiae without large branched scales; fore legs longer 
than middle ones .................................................. C. da11gi sp. n. 

2 (I) Body brown, unicolorous; pronotum and mesothorax with conspicuous medial rid gr: 
frontal ocellar tubercle well apparent; gill cover asymmetrical, covered at least parl ially 
with branched scales; fore femora and tibiae with short scales (Figs 124, 130, 209); fore 
legs sho1 ter tl1an middle one~·. 

3 (4) Lateral ocellar tubercles as long as 1/2-1/3 of eye width (Fir. 7); postcrcta·cral srinc or 
abdominal segments twice as long as wide at base; head and gill cover ridge only partially 
covered with branched scales .................................... C. hishopi sp. 11. 

4 (3) Lateral ocellar tubercles as long as eye width; posterolateral spines of abdominal segments 
3--4 times as long as wide at base; head and gill cover ridge evenly covered with branched 
scales C. 11hahoc11sis sp. n. 

Caenocu!is bishopi sp. tl. 

(Figs 7, 14, 37, 55, 77, 78, 80, 100, 102, 103, 116, 124, 13(1, 167) 

Mature nymph: Body length 4.1 mm, length of cerci 2.l mm. Head brownish, 

evently covered with branched scales on posterior half; frons slightly lighter. Lateral 

ocellar tubercles low (as long as I /2-- 2/3 of the eye width) and rounded; frontal 
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tubercle smaller by 1/3 than lateral ones. Antennae brownish, unicolorous, pediccl 

twice longer than scape (2.5 : 1.2). Labrum oblong-shaped with small anterolateral 

lobes, more than twice broader than long (length : width 2.6 : 6.3) with slightly 

incurved fore margin covered with stout setae. All mandibular incisors approximately 

equal in width, outer incisors longest; inner incisors with subapical bundle of fine 
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Figs 179-198: Antcnnal scape and pediccl (180, 191-195), labrum (179, 181-185), mandible 
( 184, 186- 190) and hypopharynx ( 196 198) of nymphs. 179, 188, 195 - Brachycercus hemeri. 
183, 190, 194, 198 - B. 111ac11/at11s. 184, 185, 191, 197 - Brachycercus kahyliensis. 180, 181, 187 -
Cae11oc11/i.1· 11hahoe11sis. 182, I 8(1, 193, 196 - C. dangi. 189, 192 - Cercohrachys co/omhiall11s. 

bristles. Segment 3 or maxillary palps as long as segment 1, longer than segment 2. 

Hypopharyngeal superlinguae only slightly produced laterally. Segment 3 of labial 

palps triangular with row or stout spines on inner margin and a group of bristles 

in the middle, shorter by I /2 than segment 2. 

Pronotum brown, unicolorous, three times broader than long with a pair of paler 

spots on sides and conspicuous medial ridge, evenly covered with branched scales. 

Meso- and metanotum brown as well, with scales and inconspicuous paler smudges. 

Ventral ~ide of thorax light brown, leg~ yellowish brown. Fcmora with outer m~trginal 
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row of drop-like scales and several bristles at base, tarsi with bristles and longer 

spines on margins. The ratio femur : tibia : tarsus 7 .5 : 5.0 : 4.4 for fore legs, 8.2 : 

5.8 : 4.0 for middle ones and 8.2 : 5.8 : 4.9 for hind legs; claws of fore legs bent. 

Abdominal terga light brown with darker stippling, sterna yellowish brown 
without markings. Posterolateral spines of segments IV - VII twice longer than 

broad at base, bent, asymmetrical and pointed. Gill cover asymmetrical, dark brown, 
evenly covered with branched scales except for the inner margin behind triangular 

ridge; inner fork of triangular ridge with row of short, pointed spines; gills 3 - 6 
rounded and nearly symmetrical with dark brownish intertracheal spaces and margi

nal fringe. Cerci yellowish, unicolorous. 
Adult and subimago unknown. 

Specimens examined: Holotype, mature nymph, Malaysia, Gombak Riv. near Kual<:
-Lumpur, J. Bishop, coll. FAMU. Holotype in alcohol, pa1is·-;;~-~lides. 

Etymology: Species named for Dr. J. Bishop who collected the type specimen in Malaysia. 

Differential diagnosis and discussion: This species seems to be closely 

related to C. nhahoensis. It can be distinguished mainly by the arrangement of 
ocellar tubercles and posterolateral spines of abdominal segments. 

Caenoculis dangi sp. n. 

(Figs 182, 186, 193, 196, 199, 210, 222, 224, 230) 

Mature nymph: Body length 4.4 mm, length of cerci 3.2 mm. Head dark brown 

with a pair of large pale spots on vertex and evenly covered with branched scales. 

Ocellar tubercles very low, rounded, frontal tubercles hardly distinguishable. Anten

nae pale unicolorous, pedicel more than twice longer than scape ( 1.2 : 0.5) with 
numerous short and stout bristles. Labrum oval with rounded incurvation in the 

middle of fore margin, more than twice broader than long (length : width 1.6 : 3.8) 
and with stout and numerous marginal setae. Middle mandibular incisors distinctly 

narrower than outer ones, slightly longer; inner incisors shorter by 1/3. Segment 3 

of maxillary palps distinctly shorter than segment 1. Hypopharyngeal superlinguae 

circular. Segment 3 of labial palps triangular, bluntly pointed, shorter by 1 /4 than 

segment 2, with marginal row of stout spines. 

Pronotum dark brown with numerous pale spots, narrow, produced antero
laterally, ratio length : width 0.6 : 2.3; medial ridge not developed. Meso- and 

metanotum dark brown with numerous pairs of large pale spots. Thoracic nota 
evenly covered with relatively small branched scales. Legs brownish yellow, with 

bristles longer than the femur width, tibiae and tarsi of fore legs conspicuously 

dark brown ringed. The ratio femur : tibia : tarsus 7.7 : 5.3 : 4.5 for fore legs, 7.0 : 

4.5 : 3.8 for middle legs, and 7.5 : 5.5 : 4.0 for hind legs. Claws of fore legs long, 

slender, slightly bent; claws of middle and hind legs stout, hooked, with very minute 

teeth. 
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Abdominal terga I, Ill and VIII -X brownish, other terga paler. Posterolateral 
spines of segments JV ---VJJJ long and pointed, at least 3-4 times longer than 
wide at base. Posterior margin of tergum II with small medial spine, margins of 
other terga smooth. Gill cover symmetrical with several very small branched scales, 
gills 3 -6 rounded with brownish stippling. Cerci whitish, transparent, with conspi
cuous bristles. 

Adult and subimago unknown. 

Figs 199-209: Maxillary palpus (199-204) and middle leg (205-209) of nymphs. 199 -
Caenoculis dangi. 200, 205 - Cercobrachys colombianus. 201, 208 - Brachycercus kabyliensis. 202, 
206 - B. maculatus. 204, 207 - B. berneri. 203, 209 - Caenocu/is nhahoensis. 

Specimen examined: Holotype, mature nymph, Yi~!JlJim, Thuan-hai Prov., Cau Song 
Pha, 50 km W of Phan-rang, April 20, 1982 T. Soldan, coll. IE. Holotype in alcohol, parts on 
slides. 

Etymology: Named for a distinguished Vietnamese hydrobiologist, Dr. Dang Ngoc Thanh. 
Dist rib u ti on : Oriental, unknown except for the type locality. 

Differential diagnosis and discussion: This species occuppies an inde
pendent position, critical distinguishing characters are apparent from the key. 
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Remaining species of the genus Caenoculis differ mainly in the arrangement of gill 

cover and thoracic nota. 

Caenocufi.1· nhahoensis sp. n. 

(Figs 180, 181, 187, 203, 20'}, 213, 223, 226, 231, 232) 

Mature nymph: Body length 3.9 (3.5 4.0) mm; length ofccrci 2.8 (2.5 2.9) 

111111. Head dark brown or blackish brown, evenly covered with branched scales. 
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Figs 210-234: Distal part of' labial palp (210-215), claws (216 --219), gill I (220 -223), 
gill cover (224-229) and spines of middle femora (231) and gill cover (230, 232) of nymphs, and 
base of antenna and male genitalia of adult (234, 233). 210, 222, 224, 230 - Caenoc1i/is dangi. 
213, 223, 226, 231, 232 - C. 11hahoe11sis. 212, 216, 225 - Cercohrachy.1· colomhianus. 211, 219, 221, 
227, 233, 234 - Brachycercus 111arnlat11s. 214, 217, 228 - B. kal!ylie11sis. 215, 218, 220, 229 - B. 
hemeri. 
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Lateral ocellar tubercles regularly triangular, as long as eye width, frontal tubercle 

smaller by I /2 than lateral ones. Antennae with paler unicolorous pedicel less than 

twice longer than scape (0.9 : 0.5). Labrum three times as broad as long, with nearly 

straight fore margin. Middle mandibular incisors slightly narrower than outer ones, 

approximately of the same length; inner incisors with subapical bundle of short 

tine bristles. Segment 3 of maxillary palps as long as segment I. Hypopharyngea\ 

superlinguae distinctly produced laterally. Segment 3 of labial palps rounded with 

apex produced into a blunt point, shorter by I /2 than segment 2, with stout marginal 

spines. 

Pronotum dark brown, unicolorous, oblong shaped, 3 -4 times as broad as long, 

with conspicuous medial ridge. Meso- and metanotum of the same colour, medial 

ridge well apparent. Legs brownish yellow; tibiae and tarsi with inconspicuous 

darker rings; covered with branched scales. The ratio femur : tibia : tarsus 4.3 : 

3.0: 2.8 for fore legs, 4.5: 3.0: 3.0 for middle legs, 4.7: 3.2: 3.0 for hind legs. Claws 

of middle and hind legs more hooked, without denticles. 

Abdominal terga dark brown; terga VIII X covered with scales, IT.edial teeth 

apparent on the posterior margin of terga I, II, VIII and IX. Posterolateral spines 

on segments IV VIII, long and pointed 3-4 times longer than wide at base. Gill 

cover asymmetrical, evenly covered with scales, gills 3 - 6 oval, 1.3 1.5 times 

longer than wide. Cerci yellowish, unicolorous. 

Adult and subimago unknown. 

Spee i m c 11 s examined: Holotype, mature nymph, Vietnam, Thuan hai Prov., Kinl·-Dinh 

Riv., Nha-ho near Phan Rang, April 18, 1982 T. Soldan, coll. IE: para types, 4 nymphs, same 

d ita. Holotypc in alcohol, parts on slides. 

Etymology: Named after the type locality, Nha-ho. 

Distribution: Oriental: unknownex:cpt the type lccality. 

Differential diagnosis: Related to C. hishopi; critical distinguishing ch<:

racters arc apparent from the key. 

Notes on the biology of Cacnidae with ocellar tubercles 

Since the biology of most species studied remains quite unknown, the following 

data concern mostly the well-known European species, Brachycercus harrisel/a, and 

some American species of the same genus. There are no data concerning Insulihrachys 
needhami and Caenoculis hishopi. 

Nymphal habitats. Nymphs of Brachycercus and Cercobrachys have a relati

vely very wide ecological range. In the Palearctic, nymphs of Brachycercus inhabit 

mainly slow flowing, large, continental rivers. BRITTAIN ( 1972) found nymphs in the 

400 m wide river Blom ma in Norway and RusEv (I 966a, I 966b, I 968) in the Danube 

at a depth of 3.60 m (current speed 0.37 m. sec- 1) about 850 m from the banks. 

TSHERNOVA (I 952) reports finding of nymphs of Brachycercus at depths of 1.3-4.0 m; 

those of B. tuhulatu.1· from as much as 3.0- 8.0 m in the Amur river basin. Also 
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Dr. Berner (pers. comm.) informed me that the nymphs of C. etowah from the 
Peace Riv. in Florida were collected in 20 feet of water (about 6 m). LEHMANN 

(1935), SIEMINSKA (1954), KEFFERMOLLER (1957, 1960) and LANDA (1957, 1969) found 

the nymphs of B. harrisel/a and C. minutus in smaller rivers and stream pools at 

depth of 0.10-0.25 m with current speeds of 0.35-0.43 m.sec- 1 (KEFFERMOLLER, 

1957) or 0.40-0.78 m.sec-I (LANDA, 1957). Nymphs are generally found in lowland 

and highland localities, LANDA ( 1957) reports the localities at altitudes of 278, 427, 
447 and 523 m in Czechoslovakia. In the Nearctic the nymphs of Brachycercus 
and Cercobrachys inhabit larger lowlands rivers (e.g. Appalachicola Riv. in Flo-
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Figs 235-241: Dorsal (235, 237, 239, 241) and lateral (236, 238, 240) view of posterolateral 
spines of abdominal segments in nymphs. 235, 236 - Brachycerrns 111ac11/a111s. 237, 238 - B. herneri. 
241 - B. kahyliensis. 239, 240 - Cercohrachys co/omhianus. 

rida - BERNER, 1950; SCHNEIDER, 1967) as well as in smaller streams (e.g. PESCADOR 

& PETERS, 1974). TRAVER (1932) reports B. nitidus from small rivers and mountains 

streams, PETERS & JoNES (1973) collected Brachycercus nymphs from a clean, shift
ing-sand river. Some species, e.g. B. lacustris, have been reported from the shores 
of lakes (NEEDHAM, 1908, and others). Water temperatures where nymphs of Bra
chycercus occur range between 6-25 degrees centigrade. According to BERNER 

( 1950) nymphs of B. maculatus prefer slightly alkaline streams, living at a depth 

of only several inches; LANDA (1957) reports a pH range of 6. 9 --7.4 for B. harrisella. 
Nymphs of Brachycercus prefer silty or fine muddy microhabitats. In stream with 
shifting-sand habitats they live close on top of the sand with a very thin overburden 

of silt (BERNER, 1950; EDMUNDS et al., 1976). SPIETH ( 1938) reported the nymphs 
of Brachycercus from »the clean sand of a bar in about one foot of water«. SUKATS

KENE ( 1962) found nymphs of B. magnus and B. tubulatus among submerged vascular 
plants (I have collected nymphs of B. harrisella in the same microhabitats at several 

localities in Czechoslovakia as well). The Vietnamese Caenoculis species inhabit 

similar microhabitat. 
Nymphal habits. Nymphs are usually at least partially covered with silt and 
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are very difficult to see. Nymphs of B. harrise//a dig in mud, sometimes even not 
being exposed above the mud surface; they move very slowly (LANDA, 1957). BERNER 

( 1950) observed the nymphs of B. herneri sprawling on the sand. When collected 
the nymphs raise their cerci over the abdomen and move with a slow wriggling 

motion; their progress is hardly perceptible (EDMUNDS et al., 1976). Nymphs un

doubtedly feed on fine detritus. 

Life cycle. Brachycercus harrise//a is a typical >summer« species (cf. LANDA, 

1968) having a single generation a year in Europe. Embryonic diapause occurs 
during winter. Older larvae can be found from May to August (LANDA, 1968, I 969a; 

SowA, 1975); adults fly from the end of May to the beginning of September. The 
development of nymphs, even of those from the same population, is irregular in 

most localities in Czechoslovakia so that the flying period is rather prolonged. 
Judging from the time of finding mature nymphs of C. minutus and B. pa//idus, 

these species have a similar type of life cycle (cf. KAZLAUSKAS, 1965; WOJCIK, 1966; 

Sow A, 1975). In the Nearctic, the emergence of northwestern species is restricted 

to the warm summer months; emergence in Idaho and Canada has been recorded 

even as late as September (EDMUNDS et al., 1976). Longer emergence periods occur 
in the south. Southeastern species (B. herneri, B. pini, B . .floridicola, B. maculatus) 

most probably emerge throughout the year. The development of nymphs is conti
nuous, perhaps with the ceasing of nymphal growth in December and January 

(cf. BERNER, 1950; EDMUNDS et al., 1976). PESCADOR & PETERS (1974) record one 

generation a year for B. maculatus (nymphs present from April to the end of October, 

adults in September and October in Rocky Comfort Creek in Florida). Winter 
emergence (e.g. February 28; April 6) of this species is recorded by BERNER (1950) 

from Silver Springs and the Santa Fe River in Florida. 

Adult habits. LANDA (1969) observed the emergence of subimagos of B. harri
se//a in the evening, molting into adults after I -2 hours, and a mating flight round 

midnight. The adult stage lasts 4-10 hours. KEFFERMULLER (1957) noted the emer
gence of reared nymphs after midnight. Also, EATON ( 1884) states that adults probably 
fly at night. I have observed an early morning mating flight of B. harrise/la in Eastern 

Slovakia. I DE ( 1930) describes also an early morning mating flight of B. prudens 

in Ontario. EDMUNDS et al. ( 1976) refer to a mid-morning mating flight of Brachycercus 

in Florida and Wyoming, and flight after dark in Idaho. 

Phylogeny and relationships of the Caenidae with ocellar tubercles 

As indicated above, the caenids with ocellar tubercles in the nymphal stage repre
sent a morphologically as well as biologically well-defined group within the family 

Caenidae. This group is characterized by graduate specialization for digging or 
semi-burrowing on the surface of silt or mud (a combination of ocellar tubercles, 

thoracic sternal protuberances, posterolateral spines on the abdominal segments 

and bristles on the legs protects the nymph from silt). Contrary to most other may-
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flies, the adults of Caenidae in general represent extremely reduced tages. While 

in the nymph s there are at least 10 - 12 critical distinguishing characters, only two 

characters (separated fore coxae, bent posterolateral spines on a bdomen) separate 

these genera from other Caenidae. Nymphal adaptations a re only clearly reflected 

in adult stnctures . Because of the very reduced adult structures (such as wings): 

and insufficiently known biology and di stribution, the interrelationships of these 

genera can at present be evaluated mainly on the base of nymphal characters. 

All caenids with ocellar tubercles possess certain derived similarities in n; mpha l 

stage so that they most probably represent a common phyletic line which evolved 

from an unspecialized pre-Caenis ancestor (Fig. 252). Another line is represented 

Figs 242- 245: Frontal head ocellar tubercle (242), posterola teral spi ne of abdomi nal segment 
YI (243) of nymphs and mature eggs (244, 245). 242 - Brachycercus lwrrisel/a. 243 - B. 11irid11s. 
244 - 8 .f!cm1s. 245 - 8 . ed1111111dsi. (Cri tica l point dried, gold-coated, 20 kV electronmicrographs). 
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Figs 246-251: M ature eggs (250) and detail s of chorion (246- 249, 251 ). 246 - Brachycercus 
pini. 247 - 8 . harrisel/a . 248 - 8 . lacuslris. 249 - 8 . nitidus. 250, 251 - Cercobrachys eto wah. (Critical 
point dried, gold-coaled, 20 kV electronmicrogra .Jb.s). 

by the genus Caenis and related genera (e.g. Caenodes, Tasmanocoenis, Caenomedea, 
Caenopse//a and others). This line is apparently more pr"mitive in comparison with 
line of caenids with ocellar tubercles (nymphs without any adaptation for silty 
microhabitats) . Only the Ethiopian genus Austrocaenis shares one common character 
with the Brachycercus line (a rrangement of fore coxae). Nymphs of the recently 
descr ibed Oriental genus Clypeocaenis evolved a unique, secondary specialization 
of mouth parts and fore legs for straining food from the current (SOLDAN, I 978, 
1983). This genus undoubtedly represents a further derived line which evolved from 
the phyletic line of Caenis-like genera. 
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Within the Brachycercus line, the most primitive lineage consists of the genus 
Caenoculis the nymphs of which share several common characters with the Cacnis-1ike 
genera (3-segmented maxillary and labial palps, nearly continuous fore coxae, wide 
femora, body not d::,rsally flattened) as well as with the Brachycercus-like genera 

(head tubercles, claws almost without denticles, posterolatcral spines or abdomen, 

gill cover with typical triangular ridge). This combination of characters can be 

considered as a partial specialization for silty microhabitats. Unique branched setac 

on the body surface and gill cover probably help to protect them from silt since 
long bristles, characteristic for Brachycercus and Ccrcohrachys, are not developed. 

On the other land, there is a doubt if Caenoculis actually possesses any close 
relationships to the Brachyccrcus and Cercohrachys line. The small ocellar tubercles 

are unlike the Brachycercus line, and the narrowly separated coxae also occur in 

Austrocaenis. Nevertheless, according to my opinion, the phylogeny diagram pre
sented in Fig. 252 seems to be very probable. 

Another derived lineage comprises the genera Brachycercus and lns11/ihrachys, 
Judging from the morphological characters of nymphs, the genus lnsu!ihrachys is 

more primitive (ocellar tubercles rounded and cylindrical, abdominal spines not 
specialized for protecting gills, no adaptations of thoracic st: rna), but the degree 
of head specialization in this unique form is unclear because of presence of stout 

setae on the tubercles which are not present in any species of Brachycercus of Cerco
brachys. The geographic isolation of lnsu!ibrachys undoubtedly played an important 

role in the evolution of this genus. This isolation seems to be relatively very old; 

BERNER (1950) and PETERS (1971) pointed out that there are no faunistic similarities 

between the mayflies of Cuba and Florida because of the considerable ecological 

differences between the predominantly stony mountain streams in Cuba and absence 
of swiftly flowing streams in South Florida. The case of Brachycercus and lnsuli
hrachys supports this conclusion although the biology of fnsulihrachys is unknown; 

type locality of lnsulihrachys is quite different from sandy stream localities included 

in Florida where species of the genus Brachycercus occur. Brachycercus possesses 
s. str. ecologically very successful nymphs which inhabit a very large spectrum of 

Holarctic biotopes despite their morphological specializations. There are two groups 

of species; the first group includes nymphs which do not possess thoracic protube

rances and are brighter in color ( B. herneri, B. pini, B. floridico/a, B. nitidus and 

others) living in a sandy biotopes usually. In the Nearctic, these species represent 
a southeastern extension of an upper boreal distribution of the genus. The second 

group consists of species with specialized thoracic sterna (mostly the pronotum) 
for digging in predominantly muddy (e.g. B. harrisc!/a) biotopes. They are distri

buted in much colder regions (B. harrise/la, B. edmundsi, B. tuherculatus, B. arcticus, 
B. prudens). Of these species, B. prudens shows distinct relationships with the genus 

Cercobrachys in the arrangement of mouthparts and antennae. 

The most derived lineage of the Brachycercus line is represented by the genus 

Cercobrachys (Fig. 252). The specialization for silty habitats is more advanced than 
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that of /Jrachyccrrns. Po,tcrolatcral spines of the abdominal segments are strongly 

bent forming a closed »gill basket« and tcgether with symmetrical and continuous 

gill covers they protect the lamellate gill very effectively. Legs bear very long pro

tecting bri,tles and the pro- and mesosternum (fore margin) is also very specialized 

(long bristles directed anteriorly help to protect the mouthparts). On the other hand, 

i Clypeocaen!s 

primitive Cacni:> - like genera 

Austrocaenis 

Cacnoculis 

ln~ulibrachys 

derived Br~chyccrcu:; 

Fig. 252: A tentative diagram of phylogeny of the Cacnidac. 

head tubercles and pronotal spines are less developed than in BrachycNcus. The 

genus Ccrcohrachys seems to be more cosmopolitan in distribution than Brachycercus 

being also Oriental ( C. pctcrsorum) and Neotropic ( C. pcruanicus, C. co/omhianus). 
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