














202 AQUATIC INSECTS 

D. ln bind wings the projection at the anterior margin is very strong, 
lying before the middle; M is forked. with an intercalary; cross 
veins present, also in the cubito-anal region up to the hind margin ; 
forceps with only two joints, the_ second small joint at the end wanting; 

penial lobes lying together, their apex knobbed. 

E. Fore wing very long and small, the bind rnargin almost straight; 
first anal area with only 2 long intercalaries .... ESBENOPHLEBIA Lest. 

EE. Fore wing of a normal form, the hind margin more convex at 
the tornus; first anal area with 3 long intercalaries; the whole 
wing with more cross veins.„ ............................... ADENOPHLEBIA Etn. 

DD. In bind wing the projection at tbe anterior margin is smaller, lying 
in the middle; M without a fork and witbout an intercalary; no cross 
veins in the cubito-anal region; forceps with 3 joints; penial lobes 
divergent, with a spurlike process ......................... ADENOPHLEBIODES Ulm. 

BB. Claws dissimilar, one blunt, the other pointed (hooked). 
C. Hind wing (Fig. 8) obtuse oval, costal area narrow, long. 

D. Median caudal filament as long as or longer than tbe lateral ones. 
E. lOth sternite of male consisting of an undivided plate ; abdomen 

with dark marks, otherwise same as Leptophlebia .... DELEATIDIUM Eta. 

EE. lOth sternite of the male split into two plates, eacb representing 
the base of a forceps-limb; abdomen without dark marks. 

F. A2 at the base of fore wing (Fig. 8) in the middle. between 

Al and A3, never as near to A3 as in Paraleptophlebia; penial 
lobes each with a suspending thin spornlike appendage near 
apex, apex rounded or with hooks ; costal margin of hind 
wing sligbtly and irregularly arched, the bending being strong 
at botb ends, but interrupted in tbe middle by a shallow 
indentation; cross veins in tbe fore wing ; forceps 
3-jointed, basal joint rnuch langer than the two terminal 
join ts togetber ...... „ ..... „ .... „ ........••••......... „.LEPTOPHLEBIA W estw. 

FF. A2 at the base of fore wing mucb nearer to A3 than to 

Ai, sometimes appressed to penial lobes with the above 
mentioned thin and suspending appendage, and besides with 
a large or small usually bluntly triangular process, being 
directed to the side and lying in front of the apex; otherwise 
same as Leptophlebia ............................. PARALEPTOPHLEBIA Lest. 

DD. Median caudal filament much shorter than the lateral ones, otherwise 
same as Leptopblebia ....... „ ...••••............................... „ .......•.... BLASTURUS Etn. 

CC. Rind wing (Fig. 10, 11) angularly broken at costal margin, costal area 

broad and usually greatly sbortened, rarely long. 
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D. A2 and As of fore wing united with each other at base ( with a 
common stem) or almost united ; bind wing with strong, often hook
like projection on the costal margin, Sc very short ; forceps 3-jointed, 
the basal joint longer than the two terminal joints together ; last 
sternite of male not divided; female sometimes with ovipositor .... 
•...•... .... . „ ................... „ ..... „ ....••.........•.....•..••..•...•...•......••• „ •. „.HAOENULUS Etn. 

DD. A2 and As of fore wing separated from each other; bind wing with 
blunt, never hook-like projection on costal margin. 

E. M of hind wing forked; Sc only slightly shortened and reaching 
out over the projection of the costa, usually to about the middle 
between this projection and the end of the radius ; forceps 3-
jointed, basal joint much longer than the two terminal joints 
together; penis divided into two broad lobes, each lobe with an 
inward and upward directed thin appendage; last sternite not 
divided ; its dorsal marginal lamella projecting far out in the 
middle .................... „ ........ „ .. „ ........ „ ....................... „.THRAULOOES Ulm . 

EE. M of hind wing not forked (Fig. 10,11). 

F. Sc of bind wing (Fig. 10) reaching almost to the apex, 
therefore long; forceps always 3-jointed, basal joint sometimes 
with a ring-like constriction at base. 

G. Basal joint of forceps hardly as long as the two terminal 
joints together; last sternite divided into plates. 

H. Hind wing rather narrow, especially in the distal 
half of the costal area ; no cross veins in the distal 
part of the subcostal area; penial lobes very narrow, 
with only a small hook-like process near the base 
••••...•••••..••.•..••••....••••.•••.. „ .•. „ ....•. ... „ .• HABROPHLEBIA Eta. 

HH. Hind wing (Fig. 10) broader, especially in the 
distal half of the costal area ; 1 or 2 cross veins in 
the distal part of the subcostal area; penial lobes 
thicker, with long suspen<ling sporn-like process from 
the apex .... „ .....•. „ .......... „.HABROLEPTOIDES Schoenem. 

GG. Basal joint of forceps much longer than the two 
terminal joints together, last sternite undivided, but with 
two some-what parallel short finger-like processes in the 
middle of the bind margin ............ „ .......... CALLIARCYS Etn . 

FF. Sc of bind wing (Fig. 11) ending opposite to or just behind 
the projection of the costa, being therefore greatly shortened; 
forceps 3- or 4-jointed. 

-- ·------ --· ------ ·····- - . -------· ------------
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G. Last sternite of male divided into two triangular plates; 
Sc of bind wing ending opposite to the projection, being 
therefore greatly sbortened ; forceps 3-jointPd, basal joint 
much longer than tbe two terminal joints togetber, with a 
ring-like constriction at base; penial lobes close to each 
other, narrow, eacb lobe with a down-hanging appendage 

•.••..•..•.•. „ •• „ •..•...•.. „ .. „ •• „ ....... „ .. „.„„. HABROPHLEBIODES Ulm. 

GG. Last sternite of male not divided into plates. 

H. Forceps distinctly 4-jointed, the sbort basal joint 
ring-like, the second joint much longer than the two 
terminal joints together. Sc of bind wing (Fig. 11) 
ending just bebind the projection at tbe deepest part 
of the costa; penis ratber srnall, divided into two 
long contiguous lobes, without appendages; last 
sternite undivided, short, somewhat produced in the 
middle of tbe hind margin„ .. „„ ... „CHOROTERPES Etn. 

HH. Forceps 3-jointed, witbout a sbort ring-like basal 
joint, otherwise same as Cboroterpes; Sc of bind 
wing still more sbortened, ending opposite to the 
projection ; penis divided into two lobes, eacb lobe 
usually witb a tbin down-hanging appendage ; last 
sternite not divided, dorsal marginal lamella some
times projecting far out on eacb side„ .. „ ... „„„„„„„. 
„„„ ......... „„.„ .. „„.„.„„ „„„„. „ .„.„„„„„„THRAULUS Etn. 

AA. Hind wings entirely wanting. 

B. Fore wing witb pointed apex and witb tbe apical margin undnlated, baving four 
teetb frorn the apex to the tornns ..... „ ...... „ ............ „„ ... „ .. „.„.„ .... „ .. „FULLETA Nav. 

BB. Fore wing not pointed at the apex and not undnlated at the apical margin. 

C. Fore wing long and narrow, nsually witb tbick net-work of cross veins; 
forceps only 2-jointed, a long basal joint and a much shortened terminal 
joint ; last sternite not divided ; penial lcbes very narrow and rod-like, 
fore-tarsus of male as long as tibia.„ .. „„„ .. „ .. „ ... „„ .. „ .. „.HAGENULODES Ulm. 

CC. Fore wing somewhat broader, with fewer cross veins; fnrceps 3-jointed, 
basal joint much longer than the two terminal joints together; last sternite 
not divided; penial lobes rod-like but broader; fore tarsus only about two 
thirds as long as the tibia ; female with ovipositor „ .. „„HAGENULOPSIS Ulm. 

GENERA OF FAMILY VI. EPHEMERELLIDAE. 

A. Median caudal filament long ; hind wing with well developed veins, Sc long and 
arcbed ; basal joint of forceps mucb shorter than second joint. 
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B. A1 and Cu2 of fore wing (Fig. 12) entirely (up to the base) separated 
from each other. 

C. Fore wing comparatively broad; the short free intercalaries at wing 
margin mostly grouped in threes; hind wing comparatively small, region 
of the sector occupying about two thirds of the wing, the medial, cubital 
anrl anal regions only about one third; M not distinctly forked; both 
wings black„ .. „ .. „„.„ .. „ •....... „ ..•..... „ ..... „ .............. „ .......... MELANEMERELLA Ulm. 

CC. Fore wing (Fig. 12) much narrower, the short free intercalaries arranged 
singly; bind wing comparatively !arger, region of the sector occupying 
only about half the width of the wing ; wings not dark. 

D. Fore tibia of male about twice as long as femur, much langer than 
second and third joint of the tarsus together; tarsus at most 1 I/5 as 
long as the tibia or even shorter than this ; fore tibia of fernale about 
1% as long as the femur, tarsus about % as long as tibia; hind tibia 
of male and female not longer than femur ; penial lobes without 
spur-like process. 

E. Hind tarsus at most 72 as long as tibia ; second joint of forceps 
not enlarged at tip; fore tibia of male more than twice as long 
as femur. 

F. Fore tarsus of female about % as long as tibia; forceps with 
only one short joint at tip ....................... EPHEMERl3LLA Walsh. 

FF. Fore tarsus of female about % as long as tibia; forceps 
with two short joints at tip ...................... EPHl3MERELLINA Lest. 

EE. Hind tarsus 3/5 as Iong as tibia; second joint of forceps 
broadened at tip; fore tibia of male twice as long as femur 
. ......................................................................................... TORLBYA Lest. 

DD. Fore tibia of male at most 1% as long as femur, not Ionger than 
second and third joint of tarsus together; tarsus at least 1% as long as 
tibia, sometimes twice as Jong; fore tibia of female about as Iong as 
femur and also about as long as tarsus ; hind tibia of male and 
female often longer than femur ; second joint of forceps enlarged at 
tip into a thicker quadrangular part ; penial lobes ending with long 
spur-like process ........................................................ CHITONOPHORA Bgtss. 

BB. Al and Cu2 of fore wing united toward the base (at the cross vein), thus 
appearing to arise from a common stem, otherwise same as Ephemerella 
. ....... „ ... „ ... „ ..... „ ....... „ .. „ ...................... „ ............................ „ ..... „.„ ..... DRUNELLA Needh. 

AA. Median caudal filarnent wanting; hind wings small and with poorly developed 
'.! veins, Sc Iong and veins, Sc short and straight; basal joint of forceps longer than second joint 

„ .•. „ •••••• „ •• „„„.„ .•. „.„ .•. „.„.„„„.„.„.„ ... „ .... „ .. „ .••... „„ .................. „.„ .•.. „.„. TELOOANODES Etn. 
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GENERA OP FAMILY VII. CAENIDAE. 

A. Cu2 and cubital intercalary of fore wing (Fig. 16) as long as Cu1, both therefore 
running up to the base; in first anal area the two intercalaries forming a very long 
narrow fork ; A2 and A3 forming a similar fork ; cross veins of wing arranged 
singly, no area with more than one cross vein, only radial area with 2 to at 

CC. First cross vc 
at or distad of 

BB. Intercalary veins ;; 

BBB. Intercalary veins 

most 3 cross veios; wings broad, anal field broadened toward the body, broadly 
spread out; male and female with 3 caudal filaments; forceps 1-jointed, slender, 
pointed; penis broad, plate-like, undivided; lOth sternite undivided. 

AA. Rind wings present, t 

B. Prosternum very narrow, 2 to 3 times longer than broad, the fore coxae 
therefore closely approximate; second antennal joint not lengthened. 

C. Fore leg of male scarcely longer than hind legs ; fore femur about 4 / 5 or 
5 / 6 as long as tibia, and tibia about 1% as long as tarsus ................ . 
„ ... „ •. „ ........•...•............... „ ..............•...•...... „ ......... „ ............ „ ............ CAENODES Ulm. 

CC. Fore leg of male much longer than hind legs, thin; fore femur about 72 
as long as tibia, and tibia about 1}-2 as long as tarsus ...... „.„.CAENIS Steph. 

BB. Prosternum very broad, twice as broad as long, the fore coxae therefore 
widely separated; second antennal joint 3 times as long as first joint. ...... . 
..••••••. „ •...........•...•...•••••...•..••..•... „ ...........................................•............ EURYCAENIS Bgtss. 

AA. Cu2 and cubital intercalary much shorter than Cut in fore wing, (Fig. 20) 
not extending up to the base; in first anal area the two intercalaries forming a short 
and broad fork or separated from each other; Az and A3 strongly curved and 
running parallel, usually unforked ; cross veins of wing not arranged singly, but 
much more numerous, almost all areas with several to many cross veins; wing form 
varying; always three caudal filaments; forceps 2- to 3- jointed; penis more slender, 
often deeply split or divided ; IOth sternite undivided. 

B. Fore wings comparatively narrow, broadest at the cubital region. 

C. Legs short, hind leg somewhat longer than fore leg ......... LBPTOHVPHES Etn. 

CC. Legs longer and thinner, fore leg of male about a.s long as body, 
hind leg almost equally long, in female too is the hind leg almost as 
long as body ............................. „ ..... „ ••.......•...•. „ ........•. „ •...• LEPTOHYPHODES lJlm. 

BB. Fore wings (Fig. 20) comparatively broader, much as in Caenis, broadest 
in the anal region. 

C. Legs short as in Leptobypbes, half as long as body ...•......... THICORYTHUS Rtn. 

CC. Legs longer and thinner, as in Leptobypbodes ...... „ ••..... TRICORVTHODES Ulm. 

OENERA OF FAMILY VIII. BAETIDAE. 

1 
\ 

1 

A. Hind wings wanting. 1 
B. Short free intercalaries on outer margin of fore wing arranged singly. 

C. First cross vein between R and upper branch of sector meeting the latter · 
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CC. First cross vein between R and upper branch of sector meeting the letter 
at or distad of the cross vein in the following area ...... „ ... PROCLOEON Bgtss. 

BB. Intercalary veins arranged in pairs (Fig. 1.5) ...................... PSEUDOCLOEON Klap. 

BBB. Intercalary veins totally absent .......... „ .................. BAETODES Needh. & Murph. 

AA. Rind wings present, though sometimes very small. 

B. Rind wing with cross veins at least in the costal area, very often in the 
other areas too. 

C. Fore wing with numerous cross veins in basal half of costal area .... 

•·••··•·••·· ···········•·•••···• „ .•.............•..••......•....•......... „ ••..••••••.•••••••••.•••• CALLIBAETIS Etn. 

CC. Cross veins absent in basal half of costal area of fore wing ........... . 
. .....•..•.•....••••...........•........•••............... „ .•..•......... „ •. „ ............•......... „.NEOBAETIS Nav . 

BB. Hind wing (Fig. 7, 9) without cross veins in the costal area, and with only 1 
or 2 in the other areas, or without cross veins at all. 

C. Intercalary veins of fore wing arranged singly (Fig. 7). 

cc. 

D. Rind wing (Fig. 7) very Iong and narrow, with long pointed process 
on costal margin, with at most 2 longitudinal veins, without cross 
veins .......... „ ............ „ ....••...... „ ...... „ ... „ .„„ ..... „ .. „ .•• „ ....... CENTROPTILUM Etn. 

DD. Rind wing comparatively broad, with pointed process on costal 
margin, distad of which is sometirnes a second more blunt process, 
with three long longitudinal veins, the middle one of which can 
be forked„ .. „ ....... „.„ .. „ .......... „„„.„ .... „ ...... „ ••••...•.•.• CENTROPTILOIDES Lest. 

Intercalary veins of fore wing arranged in pairs. 

D. Hind wing (Fig. 9) with 2 or 3 longitudinal veias . 

E. Rind wing very small and narrow, without process on costal 
margin, with only 2 simple longitudinal veins ..... ACENTRELLA Bgtss. 

EE. Rind wing (Fig. 9) oval-shaped, with sharply or bluntly pointed 

process on costal margin, with 2 or at most 3 longitudinal veins, 
the second sometirnes forked„ ...... „.„ ..•..........•.•.• „ .• „ .• BAETIS Leach. 

DD. Hind wing with only occasional traces of a single vein, very narrow, 
a mere thread without costal projection„ ....... „ ... „.HETEROCLOEON McD. 

CCC. Intercalary veins of fore wing totally absent ; hind wing with 3 
longitudinal veins, the base of hind wing with an angulate projection 
•••••••• „ ••.• „ .. „ ...•... „ ...••...• „.„ ............• „ ... „ ••.• „.„ ..... „ .•. „.„ .•.•... „ ...•.. „BRUCHELLA Nav. 

GBNERA OF FAMILY IX OLIOONEURllDAE. 

A. With onlv 2 caudal filaments. 

-- --------- --------·-------------------



208 AQUATIC INSECTS 

B. Three long strong longitudinal veins running up to the base between R and anal 
vein in the fore wing; Rs (the second of these longitudinal veins) running up to 
the base; Cu with very long fork ( + ), anal vein also forked; several to 
many cross veins in costal area, 3 to 4 in radial area, 2 in the following 
area ; forceps 2-jointed, the basal joint very long, the terminal joint short 
••••••••••••.••••••••••.••.••••••••••••••..•••.•••••••••••••••••••••••.••.•••••••• „ •• „ .......••• „ ...••• SPANIOPHLEBIA Etn. 

BB. Only two longitudinal veins running up to the base hetween Rand anal vein 
in the fore wing; Rs arising behind the middle of R, and forming a fork with 
it; Cu with shorter fork (or with shorter longitudinal vein instead of it); anal 

vein also forked. 

C. Only one row of 3 cross veins in the fore wing, i.e. only one single cross 
vein in each area ; forceps 2-jointed, the basal joint very long, the terminal 
joint short; penis divided into 2 broad triangular lohes ... „ .. LACHLANIA Etn. 

CC. More numerous cross veins in the fore wing, i.e. several cross veins in 
each area; forceps and penis same as in Lachlania ............ „ ......•.... NOYA Nav. 

AA. With three caudal filaments. 

B. Only 2 strong longitudinal veins between R and anal vein in the fore wing, 
either both running up to the base or the lower one arising from the upper 
one as a shortened branch. 

C. Both longitudinal veins between R and anal vein running up to the 
base ; anal vein undivided ; without cross veins in radial area ; no indistinct 
longitudinal vein and no cross veins between anal vein ancl prececling 
longitudinal vein (Cu ) ............... „ ... „„ •..•.•.•...........•.... „ ...... HOMOEONEURIA Etn. 

CC. Of the 2 longitudinal veins between R and anal vein only the first one 
running to the base, the second one being a branch of the first, arising 
shortly before the middle of the wing; a long indistinct (weak) longitudinal 
vein between this forked vein and the anal vein running into the first strong 
longitudinal vein at base, numerous very indistinct cross veins in this space, 
anal vein forked ; radial area with distinct cross veins ; forceps 3-jointed, 
basal joint very long;, the 2 terminal joints very short, penis split into 2 

blunt triangular lobes .................... „ ••.....•................ „.„ .....•.... ELASSONEURIA Etn. 

BB. Three strong longitudinal veins (Fig. 17) between R and anal vein of the fore 
wing, either all three running up to the base or the first appearing as a 
shortened branch (sector) of R; anal vein forked; in the fore part of wing 
several rows of cross veins. 

(+) 

C. Cu of fore wing with a long forked vein, which is only weakly marked ; 
Rs much shortened, coming out of R in about the middle of wing 
„ ....... „ .„ ............. „„ ..•....•.....•.. „„ .•••.•••.. „ .. „ ..•.•. „ •..••...• „ ........•• „ •. OLIGONEURIA Pict. 

Instead of the second branch of Cu there can be a &hortened longitudinal vein, just after its base 
connectecl with Cu by a cross vein; this cross vein stancls on the same height as the base of 
the anal fork and is therefore much more basal than in Noya. 
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CC. Cu of fore wing (Fig. 17) not forked; Rs already free at its base, 
therefore long; forceps with 3 joints, the first joint very long, the others 
short (sometimes with 3 short apical joints) ............... OLIGONEURIELLA Ulm. 

GENUS OP PAMILY X. PROSOPISTOMATIDAE. 

Only one genus, PROSOPISTOM.\ Latr.; imaginal-stadium still fully unknown; 
only the very characteristic broad nyrnph well known, the subimago extremely rare; 
classification being therefore impossible; subimago similar to Caenis in certain respects, 
but there are fonr wings with numerous longitudinal veins. 

PAMILIES OP SUBORDER III. HEPTAOENIOIDEA. 

A. First anal area of fore wing very narrow, not broadened at apex; A1, A2 and As 
somewhat parallel to each other and equal in length; first anal area without paired 

or S-formed intercalaries, but with cross veins between A1 and A2. S-formed 

or straight and sometimes divided veins extending from A:l to wing margin; hind 
wing almost circular, with very numerous long intercalaries also in cubital and anal 

areas; pronotum very small ........................................................... „ ...•.... XI. BAETISCIDAE. 

AA. First anal area of fore wing (Fig. 14, 18, 19) narrow only at base, distinctly 

broadening toward apex, A2 much shorter and more ~trongly curved than Ai ; only 

A2 and As parallel to each other; hind wing not circular but more or less oval. 

B. First anal area of fore wing (Fig. 19) with several to rnany curved S-formed 
intercalaries, extencling frorn Al to wing margin, some being forked, sometimes 
with shorter free intercalaries between the attached ones; pronotum weil 

developed ········································:·····„······································xu. SIPHLONURIDAE!. 
BB. First anal area of fore wing (Fig. 14, 18) without S-formed intercalaries, 

but with 2 to 4 straight and not connected intercalaries arranged in pairs ; 
prothorax well developed. 

C. First anal area of fore wing (Fig. 14) with only a pair of intercalaries; 
sometirnes with indication of a second pair of intercalaries, which then are 
very short and lying near A2 (i.e. the reverse of Ecdyonuridae) ...........• · 
•..•.•.•...•...•.......•.........•..................................................• „ ...... XIII. AMETROPODIDAE . 

CC. First anal area of fore wing (Fig. 18) with 2 pairs of long intercalaries, 
the longer pair always lying near to A2; with 2 caudal filaments 

..••••••••••••••••••••••..•••••••••.•. „ .••...•.••... „ .......•...•.....•.•.•••.•.•••.•••••.••• XIV. ECDYONURIDAE. 

GENUS OP PAMILY XI. BAETISCIDAE. 

Only one genus, BAETISCA Walsh. 

GP.NERA OP PAMILY XII. SIPHLONURIDAE . 

A. Hind tarsus shorter or at rnost as long as tibia; fore tarsus of male varying 
in length. 

B. Cubital intercalary in fure wing unusually short. 
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C. At of fore wing p:irallel to A2 at base; cross veins of ptcrostigma region 
united with each other so as to form a thick nct-work, the cells of which 
are arranged in two rows one behind the other; penis far extcnded, with 
long fork-like branches ................... „ ...... „ .. „ .... „ ..•••• „ .. „ .............. CHIMURA Nav. 

CC. At running into A2 at hase; cross veins of pterostigmal region not so 
thickly reticulate, and the cells not forming two rows ..... „.ANDROMINA Nav. 

BB. Cubital intercalary in fore wing normal, very long. 

C. Claws of all tarsi dissimilar in the pairs. 

D. Median caudal filament rudimentary but distinctly jointed; fore tarsus 
of male about as long as tibia, tibia about t 5/s to 1% as long as femur; 
bind tarsus of male about 5/12 as long as tibia; fore tarsus of female 
about % as long as tibia ; lOth sternite of male split almost up to the 
base, that of the female very deeply notched at hind margin ; 
second joint of forceps shorter than the 2 terminal joints together 
••••••••••.•.• „ ••••.• „ ................. „„ ... „ •......•.........•••...•....••......•... 001.0BUR.ISCUS Eta. 

DD. Median caudal filament entirely wanting; fore tarsus of male about 
twice as Jong as tibia, tibia about 9/i o as long as femur; hind tarsus of 
male almost as long as tibia ; fore tarsus of female almost exactly 
as long as tibia; lOth sternite of male forming a board plate, 
roundedly or angularly notched at hind margin, that of the female 
bluntly triangular, angularly notched at hind margin; 2nd joint of 
forceps longer than the two terminal joints together . ..... AMELETUS Etn. 

CC. Hind tarsi and usually also the fore tarsi with similar, pointed claws. 

D. Anal region of bind wing narrow, A2 unbranched ; fore tarsus of male 
at least twice as long as tibia, tibia almost 11 / s as long as femur ; bind 
tarsus of male about % as long as tibia; lOth sternite of male 
angularly and broadly notched; 2nd joint of forceps longer than the 
two terminal joints together; median caudal filament very short, about 
1 /s as long as the lateral ones„ ............................ „„ •.••• METAMONIUS Etn. 

DD. Anal region broad in hind wing, Az with several branches. 

E. Fore tarsus of male hardly longer than tibia, claws of fore legs 

not hooked, but similar to cach other ; fore tibia of female much 
longer than femur; 10th stcrnite of male split almost to the base, 
thus consisting of two separate lateral plates; the two terminal 
joints of forceps short, being about % as long as the 2nd joint; lOth 
sternite of female not sµlit ; median caudal filament sometimes 
entirely wanting, sometimes very tiny ...... „ .....•. „ ... „ISONYCHIA Etn. 

EE. Fore tarsus of male at least twice as long as tibia, claws of 

fore legs pointed; fore tibia of female about % as long as femur. 
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F. Abdominal segments 5-9 with flat broad processes on sides; 
lüth sternite of male undivided, Jeeply obtusely notched on hind 

FF. 

margin; median candal filament tiny ........ SIPHLONISCA Needh. 

Abdominal segments without flat broad processes; lüth 
sternite of male not split, forming a quadrangular plate, 
its hind margin projecting somewhat between the forceps
limbs; 2nd joint of forceps longer than the two terminal 
joints together; median caudal filament very short, with about 
5 joints.„ .......... „ •..... „.„ ••..... „ •...... „ ....• „ •..... „.PARAMELETUS Bgtss. 

AA. Hind tarsus longer than tibia, fore tarsus of male at least twice as long as tibia. 

B. Claws all similar, narrow, hooked; abdominal segments not broadened sidewise. 

C. Hind wing shoe-shaped, with concave hind margin and reduced venation; 
fore wing unusually long and narrow; lüth sternite of male not divided, 
broadly and angularly notched at middle of hind margin; forceps 4-jointed, 
the two terminal joints together hardly half as long as the 2nd joint; 
median caudal filament at least half as long as the lateral ones (at least as 
long as the bod.v ) ...... „ .. „.„ ....... „ ...... „ ..... „„ .......• „ ... „„„„.„ ... DIPTEROhlIMUS Eta. 

CC. Hind wing normal (Fig. 19) in form (somewhat oval) and with normal 

venation. 

D. Median caudal filament tiny; lOth sternite of male not split, forming 
a quadrangular plate, its hind margin projPcting between the forceps 
or somewhat concave; forceps 3- or 4-jointed, the last two joints short, 

the fcregoing the longest of all. 

E. Media of hind wing forked (Fig. 19). 

F: Fore tarsus of male three times as long as the tibia; fore 
tarsus of female twice as long as the tibia; sternites 1-9 with a 
dark figure, consisting of points and lines on whitish ground 
..„ ... „„ •.... „„ .. „ .•..................................... „ ....... SIPHLURELLA Bgtss. 

FF. Fore tarsus of male 2i /I l as long as the tibia; fore tarsus 
of female 172 as long as the tibia; sternites not with these 

figures ...... „.„ .. „ ..... „ •.•...................... „ ....... „„ ..... SIPHLONURUS Etn. 

EE. Media of hind wing not forked .. „ ...........•.... SIPHLONUROIDES McD. 

DD. Median caudal filament distinctly developed, though only as long as 
fore tibia ; lOth sternite of male notched almost to base, thus consisting 
of two separate lateral pieces; forceps 4-jointed, 2nd joint much 
longer than the 2 very short terminal joints together ........ „ ............ . 
..„ .. „.„.„ ••.. „ .................................................... „ .. .., .. „.„ ....• SIPHLURISCUS Ulm. 



212 AQUATIC INSECTS 

BB. Claws dissimilar in the pairs; abdominal segments 5-9 (or 6-9, female, or 
8-9, female) with flat broad processes on sides; lOth sternite of male split 
into two separate rectangular lateral plates; forceps 4-jointed, the 2nd joint 
longest, longer than the two terminal joints together ; lOth sternite of female 
not divided; median caudal filament distinct, about %: as long as body in male, 
about 76 as long as body in female ............................................ ONISCIOASTER Etn. 

GENERA OF FAMILV XIII. AMETROPODIDAE. 

A. Median caudal filaments as long as the lateral ones ; fore tarsus of male about 5 
times as long as tibia ; hind tarsus of male more than 172 times as long as tibia; 
fore tarsus of female about 2% as long as tibia ; median fork of hind wing (Fig. 14) 
about as long as its stem ; costal process angular; lOth sternite of male deeply 
roundedly notched on hind margin between the forceps-lirnbs ; forceps 4-jointed, the 
basal joint almost as long as the second, 2nd joint longest, the 2 tem:inal joints 

together only about as long as the basal joint ..................... „ .......... AMETROPUS Albda. 

AA. Median caudal filament very rudimentary, with only very few joints; fore tarsus 
of male about 272 to 3 times as long as tibia ; hind tarsus of male as long as or 
(in other species) 172 to 2 times as long as tibia; fore tarsus of female 173 as long 
as tibia; in the hind wing the median fork very long, several times longer than its 
stem ; costal process same as Ametropus ; lOth sternite of male similarly but less 
deeply notched; forceps 4-jointed, basal joint very short, 2nd joint very long, basal 
joint distinctly shorter than the 2 terminal joints together ................ METRETOPUS Etn. 

GENERA OF FAMILV XIV. ECDYONURIDAE. 

A. Only comparatively few (thickened) cross veins in the fore wing, arranged in the 
disk in about four broad adjacent transverse rows; ihnd wini:i; with four longitudinal 
veins behind median fork; fore leg of male as long as the body, tarsus about as long 
as the tibia, tibia 173 as long as femur; first tarsal joint very short, second joint 
four times as long as this, third joint nearly as long as second, fourth joint shorter 
and fifth joint still shorter, but longer than first ; hind tarsus of male about % as 
long as tibia; fore tarsus of ~frmalc almost as long as tibia ; forceps and penis 
similar to those of Heptageoia ........ „ ••......•• „ •..••••........ „ .......... „„ .•.. „ •••• COMPSONEURIA Etn. 

AA. Cross veins normal in number in the fore wing, (Fig. 18) thus forming a more or 
less thick network of cells. 

B. Hind wing narrow and small, with very slightly developed cubital and anal 

regions, with only two longitudinal veins behind the median fork ; fore tarsus of 
male almost 1 ~/2 times as long as tibia ; hind tarsus of male about 73 as long 
as tibia ; lOth slemite of male slightly notched on hind margin; forceps and 
pPnis similar to those of Rhithrogeoa ........ „ .••...•. „.„ .. „ ............ „ .... „ ... „.BLEPTUS Etn. 

BB. Hind wing (Fig. 18) norrnally developed, with at least 4 longitudinal veins 
and also cross veins behind the median fork, cubitus (mostly) divided. 
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C. Hind tarsus of male much longer (1:% to 2 times) tban the tibia; hind 
tarsus of female also lnnger than the tibia ; first tarsal joint of hind leg 
distinctly lenghtened, about as long as the other 4 joints together and about 
as long as the tibia (male) or only slightly shorter (female); caudal 
filaments about twice as long as the body; lOth sternite of male sbort, 
deeply motched on bind margin, somwhat convex at middle, lateral pieces 
projecting; forceps 4-jointed, 2nd joint much longer than the 2 terminal 
joints together; penial lobes roundly broadened at apex, titillators distinct 
„„ .... „„„„ „„ ... „„ .. „. „„ .. „ .......... „ ............ „ .... „ .„ ... „ „„„„ .. „„„„„„„ „„ATOPOPUS Etn. 

CC. Hind tarsus of both male and female usually mucb sborter tban tibia, 
(being only slightly longer than tibia in Sipbloplecton and in Thalerosphyrus 
male, and in Arthroplea being just as long); first tarsal joint of hind leg not 
considerably lenghtbened, less differf'nt in length from the 2nd joint (either 
somewbat longer, or just as long, or somewbat shorter), and at most :% as 
long as tbe tibia (in Thalerosphyrus), usually much shorter. 

D. First joint of bind tarsus shorter than the 2nd; first joint of fore tarsus 
of male much shorter than second joint. 

E. Caudal filaments of male and female about 3 times as long as the 
body; bind wings comparatively small, very narrow toward apex, 
cubital and anal regions slightly developed ; lüth sternite of male 
notched on bind margin between the forceps-limbs and distinctly 
separated from the projecting lateral parts, on wbicb the forceps 
is attached, the notch itself being convex; pcnis entirely cleft, tbe 
lobes being widely separated from each otber, cylindrical, 
broadened into club-form at apcx, titillators strong, blunt; forceps 
4-jointed, 2nd joint much longer than the 2 terminal joints 
together ; lst joint of fore tarsus in male ahout :% as long as 
2nd, legs slender„„„„ .. „.„„.„.„ .... „„„„„„„„„ .. „.„„.„PAEONIODES Etn. 

EE. Caudal filaments of male and female about 172 to 272 (usually 2) 
times as long as tbe body ; bind wings (Fig. 18) normal, more 

blunt toward apex, cubital region fairly well developed; lOth 
sternite of male rarely truncate on bind margin between the 
forceps-limbs, mostly somewhat projecting, but somewhat sunken 
in the middle, not strongly separated from the lateral pieces, 
which are not projecting; penis broad, tbe lobes close together, 
flat or somewbat bollowerl on ventral side, apex blunt, rarely with 
projecting angles; titillators distinct, pointed, usually united in 
the median line; forceps and legs similar to Paegniodes; lst joint 
of fore tarsus of male about :% to 72 as long as the 2nd 
.„ .. „„.„.„ ... „.„ ....... „ ... „ ........... „„ .... „„.„„.„ ... „.„ ..... HEPTAOENIA Walsh. 
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DD. First joint of hind tarsus as long as or langer than the 2nd; first 
joint of fore tarsus of male as long as or nearly as long as second joint, 
joints 1 to 4 of nearly equal length, fifth joint 72 as long. 

E. Hind tarsus as long as or hardly noticeably shorter than tibia. 

F. In hind tarsus of male first joint about 172 as long as second 
joint and not quite 73 as long as tibia ; forceps 4-jointed, first 
joint very short, the two terminal joints together being only 

about half as long as the second. 1, 

G. In fore wing (Fig. 18) Cu2 is normal at bas.e, not very 
strongly bent against A 1 ; fore tarsus of male about 172 
as long as tibia ; caudal filaments about 472 times as Iong 
as body, in female about 3 times as long; lOth sternite of 
male with straight or slightly convex broad notch in the 
middle of bind margin, which is bounded on each side by 
a bluntly rounded elevation; penis only incised, not 
deeply split, the lobes being long and rectangular, slightly 
broadened at apex; in the female the 10th sternite )arge, 
broadly produced, somewhat s.emi-elliptical... .................... . 
. „ .. „ ........................... „ ......................... THALEROSPHYRUS Etn. 

GG. In fore wing Cu2 at base is very strongly bent against 
A 1 ; in other details very similar to Tbalerospbyrus; penial 
lobes each with a short incision at apex„„„„„ .... „„„ .. „ 
.„„„ .. „ ... „ .. „„„„.„ ... „ .. „.„.„„ .. „ .. „„„ .. „ SIPHLOPLECTON Clem. 

FF. In bind tarsus of male first joint twice as long as second 
joint ; fore tarsus of male twice as long as tibia ; caudal 
filarnents of male twice as long as the body, in the female 
only slightly lon~er than the body; lOth sternite of male as in 
Tbalerosphyrus; forceps 5-jointed, lst joint short, the 3 terminal 
joints together being only half as long as the 2nd ; fifth joint 
seldom wanting; penial Iobes short and broad, almost 
triangular, with distinctly pointed titillators.„.„„„„„„„„„„„„ 
.„„„ .. „. „„„„ ......... „ ... „ .. „„ .. „ .„. „ .. „ .. „ ... „ .. „„„. ARTHROPLeA Bgtss. 

EE. Hind tarsus much shorter (73 to at most 72 as Iong than 

the tibia. 

F. Fore tarsus of male shorter than tibia; fore tarsus of female 
72 as long as tibia. 

G. In the male the claws of fore legs similar, blunt, in 
the other legs and in the female dissimilar ; fore tarsus 
of male onlv 73 to % of the length of the tibia; first joint 

1, To this group belongs perhaps also: Psendiron McDunn. 
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of fore tarsus of male rather more than 72 as long as 
second jo nt, which is distinctly longer than third; 
fourth joir:t is longer than fifth (this is the shnrtest) and 
about as long as first joint ; in the hind tarsus of male the 
two first joints subequal and distinctly longer than the 
third and the fourth joints, which are subequal ; fifth 
joint the longest, equal in length to the three foregoing 
cornbined ; forceps 4- jointed, the l Oth skrnite strongly 
excavated like Epeorus, pPnial lobes united and broadly 
triangularly expanded at the base, apically forming two 
cylindrical lobes, separated by a small inrision ...........• 
..................................................................... ANEPEORUS McD. 

GG. The claws in all the legs of male and fernale dissimilar, 
one cla w blunt, the other poir:ted; fore tarsus of male 
nearly as long as tibia (abotit f> / u as long) ; joints of fore 
tarsus as in Anepeorus; joints of hind tarsus as in 
Ecdyonurus, rlecreasing in length frorn fifth, first, second, 
third to fourth, first joint dis~inctly longer than second ; 
forceps 4-jointed ; last sternite of male as in Ecdyonurus; 
penial lobes not separated from one another, much 
broader at the base than at thc apex ...... AFRONURUS Lest. 

FF. Fore tarsus of male longer (1% to 2 times} than tibia; fore 
tarsus of female longer than 72 as long as tibia . 

G. In the fore tarsus of male lst joint longer than any of 
the others . 

H. In the hind tarsus l!'>t joint longer than the 2nd., 
joints 1 to 4 gradually decreasing in length, 5th joint 
the longest; fore tarsus of male about 1% as long as 
tibia, tibia abont 1 ~ as long as femur; fore tarsus of 
female about % as long as tibia, tibia about 12ft?. as 
long as femur; caudal filaments of male about 3 
times as long as body, that of female 272 to 3 tirnes 
as long; 10th sternite of male deeply and broadly 
notched on hind margin, thus consisting of two 
diverging pro}·cting lateral pieces, which bear the 
fnrceps; fnrceps 4-jointed, the 2 terminal joints 
together being a lmost as long as the long 2nd joint ; 
penis divided up to the middle by a triangular notch, 
the lobes being robust, broadened outward at apex; 
lOth sternite of female straight on hind margin; 

_________ ......... _________________ ----- ----·----------- -- ------ ---------------



! 

216 AQUATIC INS'ECTS 

in the male the claws of fore legs similar, blunt, 
dissimilar in the other legs and in the female .. „ 
...........•........................••......... „ .................... EPEORUS Etn. 

HH. In the hind tarsus lst joint not longer than the 
2nd, joints 1 to 3 being somewhat similar in length, 
4th joint shorter, 5th longest; fore tarsus of male 
about 1% to 172 tirnes as long as tibia, tibia about 
172 to 2 times as long as femur ; fore tarsus of 
female about 73 as long as tibia, tibia about 11/ 1 o as 
long as femur ; caudal filaments of male about 4 
times as long as body ; those of female about twice 
as long ; lüth sternite of male projecting in the 
rniddle of the hind margin between the forceps-limbs, 
conv<'X; forceps 4-jointed, the 2 terminal joints 
together almost as long as the long 2nd joint ; penial 
lobes not thickened at end; lOth sternite of female 
slightly notched on hind margin; claws dissimilar in 
male and female everywhere ........................ .IRON Etn. 

GG. In the forc tarsus of male lst joint shorter than several 
of the following joints. 

H. First joint of fore tarsus in male distinctly shorter 
than the F1th ; fore tarsus of male about 173 as long as 

tibia, tibia about 1 ~<~ as long as femur; lst joint about 
1/5 as long as the second; fore tarsus of female 
slightly more than half as long as tibia, tibia almost 
1 ~ as long as femur, Ist joint about half as long as 
the 2nrl ; in the hind tarsus lst joint same as 2nd and 
slightly longer than the 3rd ; lOth sternite of male 
usually concave in the middle of hind margin between 
the forceps-limbs, rarely somewhat convexly pro
duced; forceps 4-jointed, the 2 terminal joints together 
shorter than the long 2nd joint ; penial lobes entirely 
separated from each other, thus forming narrow 
pieces, usually somewhat broadened at apex, rarely 
somewhat lancet-like broadened ; titillators lying 
close to the lobes ; lOth stemite of female bluntly 
rounded or somewhat concave on bind margin 
............................................ ................ RHITHROGENA Etn. 

HH. First joint of fore tarsus in male longer than 
the 5th. 
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...... „ ............. EPEORUS Etn. 
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J. First joint of fore tarsus in male about % as 
Iong as 2nrl, 2nd slightly shorter than third; 
fore tarsus of male about 14.'5 as long as tibia, 
tibia hardly longer than femur; fore tarsus of 
female about % as long as tibia, tibia about as 
long as femnr; hind tarsus abont half as long as 
tibia, tibia about 8 / 9 as long as fern ur; tarsal 
joints of hind leg decreasing in length from !ith, 
lst, 2nd, 3rd to 4th, Jst joint sometimes hardly 
]arger than 2nrl; lüth sternite of male slightly 
convex on hind margin between the forceps-limbs 
or with projecting lateral pieces (similar to 
Epeorus) ; forceps 4-jointed, the 2 terminal joints 
together about as long as the 2nd ; penial lobes 
entirely separated from each other, similar to 
Rhithrogeoa; claws dissimilar in the pairs„„.„ .. 
....•. „ .....•........ „ .......... „ .. „ ........ „„ ......... CINYGMA Etn. 

JJ. First joint of fore tarsus in male usually about 
half as long as 2nd, rarely longer or shorter; 
2nd joint usually somewhat longer than third; 
otherwise the measurements of the legs about 
the same as in Cioygma; cla ws also dissimilar in 
the pairs ; lüth sternite of male slightly convex 
in the middle of hind margin and this arch 
separated by a blunt process from the non
projecting lateral pieces, on which the forceps
limbs are carried; forceps 4-jointed, the 2 
terminal joints together being much shorter than 
the second; penial lobes not fully separated, 
either strongly broadened sidewise at apex or 
only thickened at apex.„„.„ .. „„ECDVONURUS Etn. 

----·-····------------------
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PLATE 1. 

Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 7. 

Fig. 8. 

Fig. 9. 

Fig. 10. 

PLATE II. 

Fig. 11. 

Fig. 12. 

Fig. 13. 

Fig. 14. 

Fig. 15. 

Fig. 16. 

Fig. 17. 

Fig. 18. 

Fig. 19. 

Fig. 20. 

EXPLANATION OF FIGURES. 

Palingenia longicauda Oliv., wings. 

Ephemera vulgata L., wings. 

Potamanthus luteus L., wings. 

Po/amanthodes formosus Etn., hind wing. 

Polymitarc.vs virgo L., wings. 

C!Öeon dij)terum L , ~ wing. 

Centroptilum luteolum Müll., wings. 

LeptoPhlebia marginala L., wings. 

Baelis niger L., hind wing. 

Habro!eptoides modesta Hag., hind wing. 

Chorolerj)es Picteti Etn., wings. 

Eplzemerella ignita Poda, wings. 

Povilla adusta Nav., anal part of fore wing. 

Ametropus fragilis Albda„ wings. 

Pseudocloeon camerunenu Ulm„ wing. 

Caenis horaria L., wing. 

Oligonmriella rhenana Imh., wings. 

Heptagenia sulphurea MÜil., wings. 

Siphlonurus lacustris Etn., wings. 

Tricorythus longrlS Ulm., wing. 
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