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ABSTRACT 

Southern South American genera of Leptophlebii<lae are 
described in this paper from reared nymphs and adults. 
The genera M assartella, A talonclla, and lvfossartellopsis 
are redescribed. A type-species, A. ophis Needham & 
Murphy. is designated for Atalonclla. Three new genera, 
PEXAPHLEB!A, HAPSIPHLEBIA, and MERIDIA
LARIS are estabiished for species preYiously placed in 
Australian genera. The status of Ji:ousia and the possible 
synonymy of Atalo11e//a with Xousia are discussed. The 
follmdng new combillatio11s are included; Pc11aphlcbia 

For years the placement to genus of certain species 
of Leptophlebiidae from southern South America has 
been doubtful, and nymphs of none of these species 
have been known with certainty. Some of these spe
cies were placed into the predominantly Australian 
genera Atalophlebia and Deleatidium. Lestage (1930) 
established Massartella for one species originally 
placed in Atalophlcbia, while Demoulin (1955c) 
established Massartellopsis for a new species from 
Chile. N aYas ( 1918) establi!'hed .\' ousia for the 
Chilean species X. delicata \vhich he clc~crihed from 
a male subirnago. ::\ccdharn and :\lurphy { 19.:'-l i 

established Atalondla for 2 species from Chile and 
Australia, but Navas ( 1925) placed Atalonella as a 
synonym of N ousia. \Vhile it is apparent these tem
perate South American species are similar to repre
sentatives in the Australian region, the relationships 
and generic classification of the South American 
species remained questionable because reared adults 
and nymphs were not available. 

'v\' e have made large collections and reared many 
of these species from temperate South America. 
This report is based on these and other collections ; 
it revises the generic classification of these species 
and gi,·es preliminary results of phylogenetic studies. 

The follo'wing terms and procedures used in the 
generic descriptions of the imagos and nymphs re
quire further explanation. The lengths of the body 
and fore wings of the male and female imagos are 
given as the total observed Yariation within a genus. 
Venational terminology used is as given in Peters 
and Edmunds (1964. 1970). Each segment of the 
fore legs of the male imagos is compared to the 
length of the fore tibiae and expressed as a ratio, 
while the average length in millimeters of the fore 
tibiae is given in parentheses. The generic descrip
tions are consistent with those given by Peters and 
Edmunds ( 1964, 1970) except several additional 
morphological characters are used to further deline
ate the genera described herein. 
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chileiisis (Eaton), P. fu/iiipes (Needham & C\Iurphy), P. 
sepia (Thew), P. vinosa (Demoulin), Hapsiphlcbia ana
stomosis ( Demoulin), M eridialaris biobionica CClmer), 
M. chiloeense ( Demoulin), lvf. diguillina ( Demoulin), 
M. illapeli (Demoulin) 11'1. lam in at a (Ulmer), M. pata
gonica (Lestage), and penai ( Demoulin). Illustrated 
keys to the nymphs am1 adults of the genera are give!l. 
Preliminary studies on the relationships and phylogeny of 
these grnera are presented. 

The following keys iVill serve to distinguish the 
imagos and nymphs of genera discussed herein. All 
references in the keys to wing characters are for 
the fore wings unless otherwise stated. 

IMAGOS 

1. Cross vein in apical ~{i of cell C anastomosed (Fig. 
4) ; female with a well-developed ovipositor or 
egg guide extended to just past anterior margin 
of segment 8 (Fig. 32) ..... . Hapsiphlebia, n. gen. 

Cross veins in cell C not as above (Fig. 2, 6, 8, 10, 
12): female without an ovipositor or egg guide .. 2 

2. Yein :\f P, strongly recuned ! Fig. 2. 6) ........ 3 
\'eiu :\! P, moderately recuned (Fig. 8. JO, 12) ... 4 

3. Yein ICu, attached at base to win CuA (Fig. 2) ; 
distal portion of vein 1IA not sagged posteriorly 
(Fig. 2) ................... . Penaphlebia, n. gen. 

Vein ICu, attached at base by a cross vein to veins 
CuA and CuP (Fig. 6); distal portion of vein 
MA sagged posteriorly (Fig. 6) ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .Massartella Lestage 

4. Vein MP, attached at base to vein MP, with a cross 
vein more than l;{J distance from base to margin 
(Fig. 12); distal portion of vein MA strongly 
sagged posteriorly (Fig. 12) ................. . 
. ................ . Atalonella Needham & :Murphy 

Vein :\IP2 attached at base to vein MP, with a 
cross vein ~·fi distance from base to margin (Fig. 
8, l 0) ; distal portion of vein MA moderately 
sagged posteriorly (Fig. 8, 10) ................. 5 

5. Claws of a pair alike, each apically hooked and 
with an opposing hook (Fig. 18) : penes of male 
genitalia divided, tubular (Fig. 28) ........... . 
........................ . Massartellopsis Demoulin 

Claws of a pair dissimilar, one apically hooked 
with an opposing hook, other obtuse, pad-like 
(Fig. 17); penis lobes of male genitalia fused ex-
cept at apical cleft (Fig. 25, 26) .............. . 
............................ . Meridialaris, n. gen. 

MATURE NY:!\c!PHS 

1. Middle abdominal gills plate-like (Fig. I. 75, 76, 
78); glossae curved over ventrally Fig 69-71) .. 2 

Middle abdominal gills slender (Fig. 79-81); glos
sae straight, not curved over ventrally (Fig. 72-
74) .......................................... 4 

2. 1fain trunk of tracheae of gills along medium line 
of lamellae (Fig. 75) ; gills alike on abdominal 
segments 1-7; posterolateral spines on abdominal 
segments 7-9 ....................... Penaphlebia 

Main trunk of tracheae of gills strongly curved to
wards inner margin of lamellae (Fig. 76. 78) ; 
gills not as above; posterolateral spines on ab-
dominal segments 1 or 2-9 ................... 3 

3. Gills present on abdominal segments 1-6 only, gills 
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plate-like (Fig. 78): denticles on claws progres
sively larger apically, except apical denticle larger 
(Fig. 90) . . . . . . . . ................... Massartella 

Gills present on abdominal segments 1-7, those 011 

segments plate-like (Fig. 76), those on seg-
ments 6 7 extremely reduced (Fig. 77) : 
denticles on claws subequal (Fig. 89) .. Hapsiphlebia 

+. .\bdominal gills terminated in a slender tapering 
process (Fig, 81) ; 5 denticles on anteromedian 
emargination of labrum (Fig. 50); posterolateral 
spines on abdominal segments 6-9 ...... Atalonella 

.\bdominal gills slightly tapered at apex (Fig. 79. 
80) : no deuticles on anteromedian ernargination 
of labrum (Fig. 48) ; posterolateral spiue;. on 
abdominal 2-9 . . . . . . . . . . . . . . . . . . . . . S 

;:,. .\nterornedian of labrurn deeply incised 
ventrally ; denticles on claws long, pro-
gressively apically (Fig. 91) : tracheae of 
abdominal pigmented, branches much lighter 
Fig. 79) ....................... . Meridialaris 

.\nterornedian margin of labrum deeply incised (Fig. 
48) : denticles claws long (Fig. 92) ; tracheae 
of abdominal pigmented (Fig. 80) ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Massartellopsis 

Penaphlebia Peters & Edmunds. 11. gen. 
ffig. 2, .l 14, 20, 21, 33, 39, 40, 51, 57, 63. 69, 75. 82. 88) 

Typc-spccics.-Atalophlcbia chilcnsis Eaton. 
Species I ncludcd L\11 new combination~ '1.-f'. clii

lc11sis (Eaton. 1884: 911 ; Atalophlcbia 1: /', f11l:·if'cs 
1 :\eedham and :\lurphy. 1924: 34 l l .~!aloplilcbia ! · 

P. sepia (Thew. 1960: 1301 (Atalof'hlcbia): P. 
'l'i11osa IDemoulin. 1955c: 7l (Atalophlcbia). 

S pecics E.rnmi11cd.-P. chilensis, male and female 
imagos and nymphs: P. sepia. male imngo; Pena
plllcbia spp., numerous male and female imagos and 
nymphs from ;;011thern Chile. Argentina, and south
ern Brazil. 

Distrib11tio11.-\lagallane~ Province. Chile ( c<t. 53° 
S ·, north along Coast Range and along .\11de~. with 
northernmo~t record on east slop in Tucuman area of 
_\rgentina ! ca. 26' S 1 : abo sonthea,:tern Brazilian 
States of Santa Catarina and Rio Grande do Sul. 

Ety111olog·y.-The genus is named for Sr. Lni8 E. 
Pena. distinguished naturalist of Santiago, Chi le. 
\\ho helped one of us ( G.F.E.) obtain reared 
specimen~ of the genera described in this paper. 

h1 of : body 10.0-15.0: fore wings 
12.0-17.0 mm. of 9: body 9.0-14.0: fore 

of o· meet on meson of 
length of upper por

tion : eye,: meson of head by a 
length 4 time,: a:< great as maximum width of an 

I 2. 3 1 • \·ein R, of fore wings 
distance from base to margin : Yein :\I.\ 

forked ~2 cli:;tance from base to fork sym
metrical: Yein attached at base to Yein :\f P 1 

\\'ith cross Yein !es,; than % distance from base to 
margin. Yein recun·ecl ( 2 1 : Yein 
1Cu 1 attached at CuA ( 21: cros:' 
\·eins numerous. Costa! of hind ,,·ings conYex. 
apex of com·exity located distance from ba!'e 
(Fig. ,) 1 : cross ,-ein8 numerous. : ratios of 
.'egments in male fore 0.74: 1.00 ( 2.6 mn1 I :0.03: 
0.3.+:0.37:0.26:0.11. Claws of a pair alike. apically 
hooked. each with an hook <Fig. ).:f). :\Iale 

1:1')9 

F1G. 1.-::.lature female nymph of H. ana.s/omosis. 

genitalia (Fig. 20, 21 '! : segments 2 and 3 oi 
about equal sized. either segment 1A; length of seg
ment l. base of forceps broad. its inner margin form
ing an extreme angular bend: length of 
plate along median line ~:: maximum width: penes 
diddecl. tubular. hroader at base. a subapical, Yentral. 
well-de\·eloped 'pine arising from each Jobe 
' Fig:. 20 . ..? 1 i. :\inti! ~tern um of Q deeply cleft api
<.:ally 1 Fig. 33 '· Terminal tila111ent longer than cerci. 

:\ L\'!TRE .'\ Y ~r !'11.-l lead prognathous. A.ntennae 
2 times as long a' maximum length of head. '\Iouth
parts (Fig. 39. 40. 51. 57. (i3. : dorsal hair on 
labrum as in Fig. 39: ,;nhmedian and 
areas of hair Yentrally: 3-5 irregular teeth on an
teromedian emargination ( Fig. 40 '1. 

Fig. 39. Left 111anclible as in 51. 
hypopharynx with well-deYeloped 
I Fig. 63 J. anterior margin ,.;Jmllowly 
lingna of hypopharynx a,; in Fig. 63. with a row of 
hair along anterior margin. Segll!ent 2 of maxillary 
palpi a little longer to 11.:i length of segment l ; 
segment 3 of palpi ".i length of segment 2. 
Jar : a \·-shaped ridge near the ,·entral. inner an
terolateral margin nf maxillae: hair on maxillae as 
in Fig. 57. Labium a,; in Fig. 69: 2 of 
palpi a little ,;horter to a little longer 
I: segment 3 of palpi :\ to a little 
length of segment 2. triangular: ,·entrnl to 
paraglo~sae. glo:-sae cttrYed O\·er Short 
hair on entire body. Legs ( 82. 88 1 : apex of 
ch\\\'S hooked and narrow. denticle,; on claws pro
gressi\'ely larger apically. Gilb 1 75) : 1-7 
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alike; dorsal and Yentral portions of lamellae plate
like, terminated in one slender process, gill 7 smaller; 
main trunk of tracheae median line of lamellae. 
tracheae on both ~ide" of main trunk branched, tra-

15 16 

cheae pigmented. Posterolatera 1 spines on abdomina ! 
segments 7-9, those on segment 7 small. tho!'e 011 

segments 8 and 9 and projected outwardh. 
Terminal filament than cerci. 

4 

5 

17 18 19 
FrG. 2.-13.-\Vings male imago. 2, 3. Pe11aplz/ebia sp. (2, fore\1·ing; 3, hind wing) ; 4. 5, H. aw1slomosis; 

6, 7. Massartel/a sp.; 9, J\feridialaris sp.; 10, 11, M. irarra.:a;;•ali.: 12. 13, Atalonclla sp. 
FrG. 14-19.-·Fore of male imago. 14. Penaphil'bia sp.; 15, H. a11asto111osis; 16. Jlassart,·l/a sp.; 17. 

Jf eridialaris sp.; 18, M. irarraza<:ali; l 9, A talonclla sp. 
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History a11d llisrnssio11.-Eaton (1881) established 
Ata/oph/cbia with .:1. australis (\YalkerJ from Tas
mania as the type-species. Ataloph/cbia has included 
species from :\ustralia. >Jew Zealand, Tasmania. 
Chile. and ,·arions localities in the Eastern Hemis
phere. All speciec- described from the Eastern Hemis
phere have now been transferred to other genera 
except .I. fc111oralis (Hagen J. Based on examination 
of the type-series. this species appears to represent 
an tmdescrihed genus. Penniket \ 1961) transferred 
all species occurring in Xew Zealand to Zephlebia. 
After study of reared material from Chile. Arn;tralia. 
and Kew Zealand. \W herein place 4 species origi
nally cle:.;crihecl a,: Atalophlcbia from Chile in Peua
phlcbia. The nymphs described as Alaloplilebia sp.? 
hy Ke<'dham and :\lurphy 11924l are nymphs of 
Pc1wp!ilebia. 

In addition. >Jams ( 1928, 1930. l9J4a. h) described 
7 otl1er species of Atalop!ilcbi(t from Chile: A. a11a
stasii .. -1. athanasii, A. discolor, A. fencstrata, A. 
li3•alina, A. rofuccnsis, and A. ·<mldiz·iac. \Ve retain 
all 7 of the:ie specie~ in A ta/oplilcbia until the type-
series of each can he studied. 

Pc1wphlcbia can be Llistinguished from 
bia by the follo1Ying co111bi11ation of characters. .Jn 
the imago a subapical. Yentral, \Yell-(h:1·eloped spine 
arises from each penis Johe of the male genitalia 
r Fig. 20, 21). ln the nymphs, ( 1) abdominal gills 
1-7 are alike; each portion oi iamellae is plate-like 
and terminated in one slender process (Fig. 75). 
and (2) i;osterolateral spines occur on ahclominal 
segments 7-9. Pcnaphlcbia can he distinguisher! from 
all genera 1Jf tl!e Leptophlebiidae by the following 
combination of characters. In the irnago. ( 1) vein 
l\[P2 of the fore wing$ is strongly rec1m•ed <Fig. 2 i, 
(2) Yein l Cu1 of the fore wings is attached at ha~e 
to veiu CnA (Fig. , (J'i the claw~ of a pair are 
alike; each is apically hooked with an opposing 
hook (Fig. 14 L a11d ( 4 the pen<'~ of the malt'. 
genitalia are diYiclecl and tubular: a rnbapical. 1·en
tral, well-developed spine arises from each penis 
lobe (Fig, 20. 21). In the nymphs, ( 1) 3-5 irregular 
teeth occur on the anteromedian emargination of the 
lahrnm (Fig. 40), ( 2) glossae of the labium are 
cmTed over ventrally (Fig. 69), ( 3) abdominal gills 
1-7 are alike; each portion of the lamellae is termi
nated in one slender process (Fig. 75 I. and ( 4) 
posterolateral spines occur on ahdomina 1 setsments 
7-9. 

Illustrations of f'c11aplilcbia sp. were made from 
specimens collected at the follo,ving localities in 
Chile: Fig. 2. 3, 14, 20. 21. 39, 40, SJ. 57, 63. 69. 

and 88 from Pro\·. Valparaiso, Colliguay (near 
La Retuca), 5-XI-1963, G. F. Eclnm11ds, Jr. (G.F.E.): 

82 from Prov. Coquimbo. Rio Illapel. Huintll. 
Hacienda lllapel. 500 ni. 12-XI-1963. G.F.E.: and 
Fig. 33 from a stream on Puyehue Lake, 17-Xll-
1957, J. Illies. 

B iology.-The genus Pcnaphlcbia has a rather 
wide ecological tolerance and is common in most 
part,; of it:; range. The nymphs are found in perma
nent ,;treams of a \1·ide Yariety of ,;ize,; from rin1lets 

to all but the large,;t ri,·ers. The llatten<'d nymph, 
are found primarily •!11 rocks, but they are also 
frequently found on the surtac<'s of suhmerge<l 
wood and other objects. The nymphs behan· much 
as do the Heptageniidae. heing equally able to rnOYe 
to either side. fonyanl. or back\YarcL 

The various species ha\·e a wide variety of emer-
gence date,;, from rnid-Septernher to mid-
.·\ pril. The male, some species form small S\vanns 
only oYer the "slick,;'' or flat wakr surfaces of 
,tr<.'ams. Other species form large conspicuou~ 

''"arnb 8-10 m abm·e the stream. \Vhen the wind 
hecomes moderately gusty. the swarms drop in unison 
to 2-3 m ah(we the stream. 

Hapsiphlebia J>eters & Edmunds. n. gen. 

(Fig. l, 4. 5. 15, 22. 23. 32, 34, 41, 42, 52, 58, 64, 70, 
76, 77. 83. 89) 

T:::pc-spccics. -.4 talo phi cbia a nasto111osis Demoulin, 
5ipccics h1cludcd.-H. anastomosis (Demoulin. 1953: 

Hn. New combination 1 Atalophlcbia). 
Sprcics E.t·,1111i11cd.-fl. ,111astomosis. male and ie

m;tle and nymphs: If apsip!ilcbia sp., numer
ous m<de and female imagos all(\ nymphs from south
ern Chi!<'. 

Oistrib111io11.-Chilean-Argentine Lakes District; 
abo Llanquihue ProYince of Chile (ca. 41° S) north 
to Curico Province (ca. 35" S). 

Etymology.-Hapsis, meaning mesh: phlebo. 
Gr .. meaning Yein. 

hr AGO.-Length of body 13.0-14.0: fore wing,; 
14.0-16.0 mm. Length of Q: body 13.0-14.0: fore 
wings 15.0-1(>.0 mm. Eyes of 6 meet on meson of 
head. lower portion of eyes length of upper por
tion : eyes of Q separated on meson of head by a 
length J time' a,; great as maximum width of an eye. 
\Yings r Fig. 4. ,:; l : \'ein l:<, of fore wings forked less 
than 1 .·, distance frnrn hao-e to margin: \'ein ::\[:\ 
forked Jes, than 1 ~ rli sta1ic<.' from base to margin. 
fork s;>'lmuetrical: n'in !.f ['~ attached at base to vein 
'!.Ll'i with a cross vein less than 1,~ distance from 
base to margin, vein :\IP~ strongly recuned (Fig. 
4); vein ICu1 attached at hase to vein CuA (Fig. 
4 l ; cros;;; veins numerous : cross veins in apical ~,;:., 

of cell C anastornos<.'d (Fig. 4 1. Costa! margin of 
hind wings convex. apex of convexity located Vi- 1 ~ 
distance from base (Fig. 5 I : c1·oss veim numerous. 

: ratios of segments in male fore 0.31: 1.00 
mm) :0.04:0.47:0.47:0.39:0.12. Claws of a pair 

alike, apically hook<'rl. each \\'itlt an opposing hook 
(Fig. 15) i\lale genitalia <Fig. 22. 23): seg·ment J 
of foreceps ~; length of segment 2. segment 2 of 
forceps 1 . .( length of segment 1, hase of forceps broad. 
its inner margin forming an extreme angular bend: 
length of styliger plate along median line more than 
)~ maximum width: penes di,,ided. tubular. broader 
at ha . .;e, a small. subapical spinelike projection on or 
near outer margin of lobes ( 22. 23), Xinth 
sternum of 2 deeply cleft apically 34). Female 
with a 11·ell-de,·eloped oYipositor or egg guide ex
tended to just past the anterior margin of segment 8 
( 321. Terminal filament longer than cerci. 



1~01 .~s :\.\LS oF THE EsTo~ro1.oc1c.,r, Suca:TY oF :\ 'll'RIC\ [Vol. (l:i. no. 6 

f 
' 

I 

I " . I ~ . 
21 22 

20 
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27 

24 

26 

30 31 32 
FIG. 20 31.-Geuitalia of male imago. 20, 21. Pc11aphlchia L~O. \·entral YiC\\'; 21. apex of peni:' lnk> 

22. 23, 11. anastomosis ( 22. dorsal vitw of penis lobe enlarged: 23, \·entral view l : 2-!. 
sp., ventral view 25, 26, JI cridialaris sp. dor5a] Yiew of penes ; ventral view) ; 27, W. 

Ji. irarra::;a,·ali ( 27. dorsal of apex of penis lobe enlarg,,cl; 28. \·cntral view) ; _-J talouclla SJ1. t 29. 
vc11tral vie\\.; 30, 31, dorsal of penes >howi11g variation). 

Fri:;, 32.-H. anastomosis. lateral ,-icw of icmale abdominal ><'gmcnt 7. 



'\ovember 1972] PETERS AND ED'.\tt:zrns: GEXER.~ OF SocTH AMERICAX LEPTOPHLEBIIDAE 1403 

33 34 35 

0\:·. /G·· / .. · .. ·· .. ;· ··.· .. · .·. 

tC- -- ----(1 
A .. : .. ------- -: ..... :- -· -. . . . . . 

. . _;_ 
. t L . · · .. , •.1 ~ 

,, j. . ! :1 

36 37 
Frc. 33-38.-Ventral \'iew oi 9th sternum of female imago. 33, Penaph/cl1ia sp.; 34, H. anastomosis; 35. 

J/. L>ricni; 36, }vferidialaris sp.; 37, :vf. irarra:::ar•a/i; 38. Ata/onclla sp. 

:\LuuRE l\nrPH.-Head prognathous. Antennae 2 
times as long as maximum length of head. Mouth
parts (Fig. 41, 42, 52. 58, 64, 70): dorsal hair on 
labrum as in Fig. 41; submedian and anterior bands 
of hair ventrally, 5 small, equal sized denticles on 
anterome<lian ernargination (Fig. 42). Clypeus as 
in Fig. 41. Left mandible as in 52. Lingua of 
hypopharynx with well-developed lateral processes 
(Fig. 64), anterior margin shallowly cleft: super
lingua of hypopharynx as in Fig. 64. with a row of 
hair along anterior margin. Segment 2 of maxillary 
palpi % to a little more than 'h length of segment 1 : 
.,egment 3 of palpi a little longer than length of seg
ment 2, triangular, a V-shaped ridge near the ven
tra 1. inner anterolateral margin of maxillae; hair on 
maxillae as in Fig. 58. Labium as in Fig. 70; 
ment 2 of palpi % length of segment 1 ; segment 
of palpi equal to length of segment 2.. triangular; 
glossae ventral to paraglossae, glossae curved over 
Yentrally. Long hair on entire body. Legs (Fig. 83, 
89) : apex of claws hooked and narrow, denticles on 
claws snbequal. Gills (Fig. 76, 77) : gills on seg
rnents 1-7; gills 1-5 alike, dorsal and yentral por
tions of lamellae plate-like, ventral portion smaller, 
apex of dorsal portion fringed with long hair, dorsal 
portion terminated in one slender process fringed 
with long hair, gills progressively smaller posteriorly; 
main trunk of tracheae strongly cmved towards inner 
margin of lamellae, tracheae on both sides of main 
trunk branched, tracheae unpigmentecl. Gills 6 and 
( consist of one slender filament. fringed with long 
hair, no tracheae present (Fig. 77). Posterolateral 
spines on abdominal segments 1-9, spines progres
sively larger posteriorly. Terminal filament longer 
than cerci. 

History and Discussiou.-1.Jpon obtaining reared 
material from Chile, we herein place Atalophlcbia 
a11astonwsis Dernoulin from Chile in a new mono
typic genus Hapsiphlebia. Hapsiphlcbia can be dis
tinguished from Atalophlcbia and Pcm1phlebia by the 
following combination of characters. In the imago, 
( 1) a small, subapical spinelike projection arises on 
or near outer margin of penis lobes of the male 
genitalia (Fig. 2, 23), and (2) the 2 possesses a 
well-de\·eloped oYipositor or egg guide extending to 
just past the anterior margin of abdominal segment 
8 (Fig. 32.1. In the nymphs. 11) abdominal gills 1-7 
are di.-similar: each portion of lamellae of gills 1-5 
is plate-like and only the dorsal portion i:-; terminated 
in one slender process i 76 ! • and postero
latera] spines occur on abdominal segments 1-9. 
Hapsiphlebia can be distinguished from all genera 
of the Leptophlebiidae by the following combination 
of characters. In the imago, ( 1) vein l\IP 2 of the 
fore wings is strongly recurved (Fig. , (2) cross 
veins in apical ~~ of cell C of fore wings are ana
stomosed (Fig. 4), (3) the claws of a pair are 
alike; each is apically hooked and with an opposing 
hook (Fig. 15), and a small, rnbapical spinelike 
projection arises on or near outer margin of penis 
lobes of the male genitalia (Fig. 22, 23). In the 
nymphs, (I) 5 small, equal sized denticles occur on 
anteromedian emargination of labrum (Fig. 41, 42), 
(2) glossae of the labium are curved over ventrally 
(Fig. 70), ( 3) abdominal gills 1-7 are dissimilar; 
gills 1-5 are plate-like with 2 well-clevelopecl por
tions (Fig. 76); gills 6 and 7 consist of one slender 
filament (Fig. 77), and ( 4) posterolateral spines 
occur on abdominal segments 1-9. 

Illustrations of H. anastomosis were made from 
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specimens collectecl <it the iolloll'ing localities in 
Chile: Fig. 4. 5. 32. and 3-1 from Prov. Valdivia, 
stream near Furnl•i \\ a;per. near Valdivia, 16-II-
1968, J. Tllie,: Fig. 13 . ..'.2. and 23 from Prov. Curico, 
Buchem, ITI-l •J.~1, L I'eiia 1no. IG-20-998 of the 
l\lusee <Je, :-:.ci c·nce,; naturelles de Belgique) ; 

1. 76. ii. 1'3. and 89 from Prov. Curico, El Coi
gual. 20-..'.li-1-l %-1. L. Peiia; and 41, 42, 52. 58, 
64. and /!i :'r11m !'rel\·, Alto de Vilches, 23-30-
1-196•. L 

The gem1s Hcpsiptilebia is rather nar
rm1 ~y limited ecologically and geographically. It 
seem- tu lie cuntined to small to medium streams 
where· the current is of moderate velocitv. The 
nymph- are :'oft bodied and fragile. They ha1·e the 
h<J1i t 1 it the body to the left or right, sorne-
11 hat like many stoneflies. apparently an adaptation 
ior cr:tw:ing into crevices and for crawling in graYel 
anr; 1kbri~. The nymphs mature in late January am] 
Fclin:ary ll'ith the adult records ranging from mid
·-;")'tunher to mid-June. 

39 

45 

Massartella Lestage, 1930 
(Fig. 6, 7, 16, 24, 35, 43, 44, 53, 59, 65, 71, 78, 84, 90) 

Jfassartella Lestage, 1930: 249: Tra Yer 1946: 422; 
Ulmer 1943: 14. 

Type-species.-Atalop!tlebia brieni Lestage, origi
nal designation. 

Jncludcd.-Jl. alegrcttac Ulmer, 1943: 21; 
M. brieni (Lestage, 1924: 21) (Ata/oph/ebia); Jl. 
frulzstorff cri L71mer, 1943: 20. 

Species E.:i:amined.-J1. brieni, male and female 
imagos and nymphs; il1assartc/la spp., numerous male 
and female imagos and nymphs from Brazil. 

Distribution.-Rio Grande do Sul State. Brazil 
(ca. 30° S 'i. Serra do l\Iar to l\Iinas Gerais 
State I ca. 18° 

ht.\Go.-Length of 10.0-15.0: fore 
12.5-19.0 mm. Length of 9: hocly 12.0-19.0; fore 
1Yings 15.0-18.0 n1111. of meet on meson of 
head. hl\1·er portion uf eyes :i.1 length of upper por
tion: eyes of 9 separated on meson of head hy a 

41 43 

49 

Y.. Q~··········.· . . 

48 .. · 50 

FIG. 39-50.-Clypeus and lab rum of nymph. 39, 40, P cnaphlebia sp. ( 39, dorsal view; 40 anteromeclian emargina
tion oi labrum, enlarged); 41, 42, H. anastomosis, same; 43. 44, J1assartclla sp., same; 45, 46, J.feridialaris sp. 
( 45, dorsal view; 46. ventral view of anterornedian emargination of labrum, enlarged) ; 47, 48, }f. irarrazarnli, 
same; 49, 50, Atalonclla sp. (49, dorsal view; 50, anteromedian emargination of labrum, enlarged). 
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lenirth 4 times as great as maximum width of an eye. 
\Ying.' ( 6. 7): \·ein R, of fore wings forked 1< 
distanee from base to margin: \·ein :\L\ forked a 
little n1ore than ~·~ distance from base to margin. fork 
'.nrn11etrica1. distal portion of \·ein .:\1.-\ a little sagged 
posteriorly: \'ein .:\ [ p ~ attached at bao;e to \'ein :\IJ' I 
with cross Yein '-'.; distance from base to 111;1rgi11. 
Yein .:\f P~ strongly recuffed (Fig. 61: \·ein ICu 1 
attached at base by a cros,; \'ein to \'eins CuA and 
CuP 1 6 1 : cn;,;s \'ein, numerous. Costa! margin 
of hind wing> a little com·ex. apex of com·exity 
located 1:1 to a little more than -~~ distance from b;be 
i / 1 : cross veins numerou,;, Leg,: ratios of 
segme11b in 111ale fore lt'g'. 0.64: 1.001 5.3 mm 1 :n.o5· 
O.J0:0.30:0.18:0.11. Claws of a p<tir alike. apicalk 
hook<·tl. t'acb \\'ith an opposing· hook 1 fig. J(, '· :\!ale 

(Fig. 24 1 : seg111t'nb !. and 3 of 
eqnal length. either ,;egment 1 i:1 length of ,;eg11w11t 1. 
ha,;e 11{ forceps broad. it;; inner m<1rgit1 forming a11 
extreme angular bend; length of styliger along 
median line 1i:i maximum \Yidth: pe110s di\'ided. tuhn· 
Jar. one •Jr 2 small. ,;nhapical. lateral spines or 
jecti1 !lb on outer margin of each penis lobe 
24 1. :\inti! sternum of S' deeply cleft 
,);'\ 1. Terminal filament a little longer than ct'rci. 

:\ L\·JTRE l'\ Y:lfl'II .-Head prngnathous. .\ ntennae 
2 time-' as long as 111axinn1111 length of head . .:\Couth
part,; 1 Fig. 43. 4-L 53. :"9, 65. 71 1 : dorsal hair on 
bbnrn1 as i11 Fig. 43: suhrneuian am! anternlateral 
harnb uf hair Yentrally. :; small. blunt. ,;ized 
dentide,; 011 anternmeclian emargination ( 
Clypen.'- as in Fig. 43. Left manclihle a,; in 
Lingua of hypopharynx \\ ith \\ell-deYeloped lateral 
pruce.--e,; (Fig. 6:"). anterior 111argin ,;Jmllcmly cleft: 
superlingua oi hypopharynx a,; iu Fig. (13. \\'ith ;1 

r<J\\. •>i hair along anterior 111arg·in. .!. "f 
maxillary palpi a little shorter to a little lunger than 
segment 1: seg111e11t 3 of palpi ::1 to equal to length 
of ~eg~11ent 2. triangular; a \'-shaped ridge near the 
\'entral. inner anterolateral of maxillae: hair 
on maxillae as in Fig. 39. Labium a~ in Fig. 71: 
segment 2 of palpi :i4 length of .seg111ent I: segment 
3 (Jf pa lpi a little shorter to equa I to length of seg-
ment 2. triangular; ventral to 
glo,;,ae curn·d oYer Yentrally. Short hair on entire 
hody. hair a little longer on lateral 111argi1i::; of ab
dominal segments. ( 84. 90 1 : apex of 
cla\\., hooked a11d narrow. denticles 011 cht\\·s pro-
gres,iYely apically. except apical denticle 
larger. C~ills 78 1 : 1-(J alike: dorsal and 
Yentral portions of la111ellae plate-like. dorsal lamella 
terlllinated in one :-lender process. progressi\·ely 
smaller posteriorly; main trunk of tracheae strongly 
cun·ed t01n1nb inner of lamellae, tracheae 
on hoth sides of main trunk branched. tracheae 1m-
pigmented. Posterolateral 011 ahclominal seg-
ment> .!.-9. ;;pine,:; larger posteriorly. 
Terminal filament longer than eerci. 

11 istory and (1930) estab-
Ji,;Jie(\ J!assarlcl/a for the bn"·ui which he 
earlier (1924.1 had placed in .-ltalof'!ilcbia. The spe
cil',; \\as kllO\Yll from adults only. L·lmer (19..J.31 

clescrihed .!. new from adults collected in 
Brazil. De11l\Htli11 ! 195:'\a 1 questionably clescrihed 
the nymph of Jfassartclla. Herein the ge11eric de
scriptiorio; are based on reared material ancl confirm 
llemon l i11 '" a ""ociation. 

.1/assortdla can he distingubhed from all g·enera 
of the Leptoplilehiidae hy the following combination 
qf character,. 111 the imago. ( 1 J \·ein :\1 P ~ of the 
fore \\ ing,; i' ,t1«n1gly recun·ed t Fig. 6 1. 1,2 1 Yein 
TCu 1 of fore\1i11g' j, attaehed at hase by a cross 
\·ein to \·ei1io CtL \ :111d Cu P 1 Fig. h 1, ! 3 1 the cl~m·,: 
uf a pair are alike: t•acli i, apically hooked and \Yi th 
an opp(l,ing lw"k 1 1:ig 111 1, ancl 1 41 the pene,; of 
the male genitalu :trt' t\i\·ided. tubular: 1 or 2 small. 

latl'ral -pill<» 11r pr..,jcctions occur on each 
],,],.· : 2..J. · 111 rlw nymph:;. ll '1 ,; :,mall. 

hhrnt. 1111e'lu:tl ,:zed denticlt» 11ccur on the anter<.'
rned1a11 t•margi1kti<>11 nf the· bhru111 I Fig. 43. 4..J.1. 
• !. J glo.,;.,ae of thl' lahiu111 ;tre cun·ed 01·er 1·entrally 

71 ; . 1 3 1 abdominal gilb occur 011 :;eg111e11ts 
and are similar 1 Fig. 78 1. and I 4 1 postem

lateral ,pine, necur 011 abdominal ,;egment.' 2-9. 
lllu,;trntion . .; of Jfossaratcl/o ·'P· a11d Jf. bricni 

\\'ere made from collected at the folkl\dng 
localities in 6. 7. 16. and 24 from San 
Paulo St.. da pedreira . .!.3-30-TX-1966. C. 
Froehlich: 53. 65. 71. aml 90 from Sao 
Panlo St.. C1Hrna do Diahlo. near Eldorado. !.3-'\-
1966. :\L T. \·eta: and Fig. 35. 78. a11d 84 from 
I'ar;ttlit St .. I pi ranga. Estrada (lo Ttnp;l\·;1. !.l-23-Tl
J 9(J9. \''· L. and J. Peter,. 

Biolo.l}y.-Biological note, i.:in·n here are hased 011 

.11. liri,·11i oh,ened at the t\·pe-lncality and other 
loralitie, 111 J'ara1:;·t St<tte. J:razil. :\ymph, occur on 
r<Jck' in the fa,ter i'"rtiun' 11f large ri\·er,; tn small 
1111nmt;tin ,rream'. J.a.;t-,tage n:mph.; to 
,iclep•H.il.- \\·ith11nt current and climb out of the \\'ater 
011t11 dr:· rock.; in or around the stream to emerge. 
1 magn,; mate in 111ic1111urni11g in ,;111all companie.; ca. 
10 111 abO\·e the riYer. ·n1e Yarious specie:: emerge 
from micl-Septemher thrmtgh mid-July. 

Aferidi,daris Peters & E<lnllm<k 11. gen. 
\Fig. 8. 9. 17. 23. 26. 3(1, . .is. -16. ~-1. ()(). r)(), 72, 79, 8.'. 91 \ 

T.vtcs-sf'cd,·s.-Ddcatidium la111i11ata Cln1er. 
Specie.; included ( .-\11 new co111hi11ations '1 .-.lf. bio

bio11ica I L·1111er. 1938: 85 1 ( /)c/catidi1u11 1 : Ji. c!1ifo-
cc11s,' 1 Demoulin. 1955h: 13 1 ( Dclcatirlium): .lf. 
di:n1illina 1. De111ouli11. 1955c: .23 • ( Dl'lcatidi11m 1 : 

JI. il!apc!i I Demoulin. l 955c: .26 1 1 Delcatidiwn ·1 : 

J/. fo111i11ata ( L'!mer. 1919: 23} I Dclcatidi11111 J: .1/. 
{'alayo11ica 1931: 5.2.i 1Atalof'!ilcbia1: JI. 
pcnai (De111011lill. 1955c: l.7 J 1 

Species E.ra111i111'd.-.ll. biobionica. female wings: 
Jlcridialaris ;;pp .. numerous male and female nnago~ 
and nymphs from Chi le and 

Distributio11.-Chilc and on eastern 
in A.rgentina from 53° S, 
north to Tuc111ni111 

Rt_\'1110/og_\'.-::\Ieri(lies. meaning south: alari~. 

L. meaning 
l:.\l.\co.-Length body 6.5-8.5: fore w11u.:;s 
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FH;, 51-56.-Left mandible of nymph. ;.l, Pc11af!t/cbia sp.: 52, ll. anastomosis; 53, Jfassarle!la sp.; 54. Jlcri
diolaris sp.; 55, J.f. irnrra:::arnli; 56, A ta/one/la sp. 

FrG. 57-62.--Ventral Yiew oi maxilla of nymph. 57. Powfhlc/>ia sp.; 58, H. a11asto111osis; 59, 1'.fassm·tcl/a 'I'·; 
60, Jfcridialaris sp.: ril. Jf. irarra::.m·ali: IJ2 . . ·ltah•ncl/a sp. 
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68 

72 

73 

FrG. 63-68.-Hypopharynx of nymph. 63. Pe11aplllcbia sp.; 64, H. anastomosis; 65, Jfassartella sp.; 66, J,f eri
dialaris sp.; 67, M. irarra:::at·ali; 68, A talonella sp. 

FIG. 69-74.-Labium of nymph (ventral surface on right side of drawing, dorsal surface on 
Penap/ilebia sp.; 70, H. a11asto111osis; 71, JJ assartella sp.; 72, M cridialaris sp.; 73, M. irarra::a'i:ali; 
sp. 

side). 69, 
A ta/one/la 
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6.5-10.0 mm. of '? : body 7.0-9.0; fore wings 
7.5-10.5 mm. of ; 111t'et on meson of head, 
lower portion of eyes length of upper portion; 
eyes of scpa rated on u1eso11 of head by a length 5 
times as great a' :~1axi111um width of an eye. \Vings 
(Fig. 8. 9 1 : Yrnl R, of fore wings forked % to a 
little more :k1: 1 ± distance from base to margin; 
vein :\L\ forked a little more than % distance from 
base to fork symmetrical; vein ::\[P2 attached 
ill ba'e to Yein :\II\ \\'ith a cross vein more than 1 ·5 
distance from \n,e to margin, vein TIIP 2 moderately 
rectnTerl 1 8 1 : n•in ICu1 attached at base by a 
cross Yein to Yein CuA or to veins CuA and CuP 
(Fig. 8 1 ; , ross Yeins numerous. Costa! margin of 
hind ,,·ing,; co1ffex, apex of convexity located l,ii- 1 ~ 
dist;111ce from base (Fig. 9) : cross veins numerous. 

: ratios of segments in male fore 0.75: 1.00 
mm 10.06:0.31:0.34:0.28:0.13. Claws of a pair 

. one apically hooked with an opposing 
hook. other obtuse, pad-like (Fig. 17) . .'.\lale genitalia 
(Fig. 25, 26): segment5 2 and :3 of forceps about 
equal sized. either segment % length of segment 1, 
base of forceps broad. its inner forming an 
extreme angular bend: length of plate along 
median line 1(i maximum width: penes fused except 
for cleft. ::0111,'time,; each ,ide of penes with a 
laqre spine or many smalkr apical spine,; 
(Fig. 26 1. Xi,lth >tern um of c;: entire 1 36 1. 

Terminal fila111e11t longer than cerci. 
.'.\L\1TRE ,\" L'\f PH.-H ead prognatl10us. c\ ntennae 

l \'! times as as maximum length of heacl. :\Iouth
parts (Fig. 45. 46. 60. 66, 72): dorsal hair on 
labrum as in Fig. 45; submedian and anterornarginal 
areas of hair ventrally; anteromedian deeply 
incised ventrally ( . Clypeus as in 45. 

Lingua of hvpopharynx 
with well-developed lateral processes (Fig. 66), an
terior margin deeply cleft; superlingua of bypo-
pharynx as in 66, with a row of hair along 
anterior margin. 2 of maxillary palpi 1 \~ 

of segment ; segment 3 of palpi a little 
than % length of segment 2, triangular: hair 

on maxillae as in Fig. 60: a large V-shaped on 
inner anterior margin of galea-lacinia. Labium as 
in Fig. 7 2: segment 2 of palpi equal to a little longer 
than segment l; segment 3 of palpi a little less than 
l,3 to 1/i length of segment 2, triangular; paraglossae 
\·entral to glossae. Short hair on thorax, longer hair 
on lateral margins of abdominal segments. Legs 
I Fig. 85, 91 I: apex of claws hooked and narro\\', 
clenticles 011 claws long, progressively large apically. 
Gills !Fig. 79) : gills 1-7 alike; dorsal and \·entral 
portions of lamellae slender, each portion tapered at 
apex. gills smaller posteriorly: main 
trunk of tracheae along median line of larnellae, 
tracheae on both sicles of main trunk branched. tra-
cheae branches much lighter. 
lateral on abdominal segments 2-9. 
gressln:ly larger posteriorly. Terminal a 
little longer than cerci. 

H istor:>' and Discussion.-Eaton ( 1899) established 
De/catidium with D. lillii Eaton from Xew Zealand 

as the type species. Delcatidium has included species 
from Australia. New Zealand, Chile. and Brazil. 
Cpon obtaining reared material from Chile, we herein 
place the species originally described ao: Deleatidium 
from Chile in Jf eridialaris. The Chilean nyrnplis de
scribed as ( ?) Deleatidium by ~eedham and Murphy 
( 1924) have not been studied by us, and we do not 
knmv if they are of M eridialaris. 

Thew f 1960) described from female imagos the 
Brazilian species D. t'iitatum. One of us (\V.L.P.) 
has examined the holotype of this species and finds 
it doe:; not represent J1 eridialaris as the fork of vein 
:\IP of the fore wings is symmetrical. the cubital 
area of the fore wings is expanded. an<l the 9th 
sternum is cleft. Until reared material of 
this species available, we tentatively retain the 
:;pecies in Deleatidhmz. although it obYiously does 
not belong there. 

M cridialaris can be distinguished from Delcatidiwn 
by the following comhination of characters. In the 
imago, ( l the claws of a are dissimilar. one is 
apically hooked and with an opposing hook. w.hile the 
other is obtuse and pad-like (Fig. 17), and ( 2) the 
distal portion of vein ;\JA is not greatly sagged 
posteriorly (Fig. 8). ln the nymphs. abdominal 
gills are alike on segments 1-7; dorsal and ventral 
portion of lamellae are slender and each portion is 
tapered at apex (Fig. 79) . 

.lfrrid ialar-is can be distinguished from all genera 
d the Leptoph le bi idae by the follo-wi11g combination 
of character'. In th,, imago. ( 1) vein :\JP2 of the 
fore wings i~ recun·ed 8). (2) the 
distal portion of ,·ein :\lA is not greatly sagged 
posteriorly (Fig. 8), the claws of a pair are 
dissimilar, one is apically hooked and with an oppos
ing hook, while the other is obtuse and pad-like (Fig. 
17), and (4) the penes of the male genitalia are 
fused except for the apical cleft (Fig. 25. 26). In 
the nymphs, ( 1) the anteromedian man;in of the 
labrum is deeply incised ventrally 46), (2) the 
clenticles on the claws are long and are progressively 
larger apically (Fig. 91). ( 3) abdominal gills occur 
on segments 1-7 and are alike; dorsal and ventral 
portions of 1amellae are slender. each portion is 
tapered apically (Fig. 79). and posterolateral 
spines occur on abdominal segments 

Illustrations of Jleridialaris sp. were made from 
specimens collected at the following localities: Fig. 
8, 9, 17, 25. and 26 from Argentina. Neum1e11 Prov .. 
Nireco, near Bariloche, 5-XII-1957. T. Illies; Fig. 
36 from Chile. ProY. Cautin. Lago Villarica. 26-II-
1958, Besch: Fig. 45. 46, 54, 60, 66. 72. and 91 from 
Chile. Prov. Osorno. Rio Chanlelfu. Puvehue. 22-XI-
1963. G.F.E.: and 79 and 85 fron; Chile. ProY, 
Coquimbo. Rio H uintil, Hacienda Illapel, 
500 m. 12-XI-196.3. .E. 

The genus Mcridialaris is rather broadlv 
distributed ecologically and geographically. Th~ 
nymphs occupy a wide \"ariety of perm~nent streams 
from small rivulets to larg:e rivers (e.g. Bio Bio, 
Golgol, and Rahue). The abilitv to li\·e in a relativelv 
wide Yariety of streams, including and warme'r 
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FIG. 75-81.-< ;ills of 
J/. brimi, gill 4; 79. 

75, Penaph/cbia sp., gill ..f: 76. 77. H, ai;astn111osis 
sp., gill 4; 80. JI. imrra:;·arnli. gill .+; 80. JI. 

3: Ii, gi:: - ·: 78. 
-L ~], ~-:i •J1r'//a 

:.'\) .. giU 4. 

rivers. the a great ability to di;.;perse. 
The nymplb of are flattened. They 
occupy a Yariety of rnicrohahitat~. but are found pri
marily 011 the surfaces L1f stones and other flat ob
jects. The nymph& ha\'e the ability to mo\'e freely 
in any direction in nmcb the •ame \Yay as do the 
HeptageniiJae. 

Adults of .1lcridialaris were observed 011 1111111erous 
occasions S\\'armi11g in the eyening oYer riYers and 
streams most commonly swarming 3-5 rn aboYe the 
stream. The adults tend to be scattered \\'iclely above 
the \\'ater. not responding to specific \\·ater '11rfaces. 
The nymph., of the \·arious species mature at various 
times throughout the summer. Adult record,; ha \·e :t 
seasonal range from mid-October to mid-:\fa\. 

Alassartellopsis Dernouli11. JQ55 
; Fig. 10, 11. 18. 27, 28. 37, 47. 48. 55. 61, 67. 73. 8U. 86. 

92) 
Jlassartcllopsis Demoulin, 1955c: 9. 

T ypc-s pee ics.-JI. i ra 1Ta:::arnl i Dernouli n. original 
designation. 

Species !11c/11dcd.-Jl. irarra.::arnli Demoulin. 1955c: 
9. 

E.ramiued.-.ll. irarra:::a·z•ali male imagos, 
female imagos, and nymphs. 

Distributiou.-Andes of Argentina and Chile. from 
:\Ialleco Province (ca. 39" S) north to Coquimbo 
Province (ca. JO' S). 

of : body 8.5 : fore \Yings 11.0 
SJ : body 9.0: fore wings 10.0 mm. 
on meson of head, lmYer portion of 

eyes ::;,:l length of upper portion: eyes of SJ separated 
on meson of head by a length -1- times a:; great as 
maximum \\·idth of an eye. \\'ings (Fig. 10. 11) : 
\'ein Rs of fore \\'ings forked a little more than './1 
distance from base to margin ; vein :\I:\ forked a 
little more than ~~ distance from base to margin. 
fork symmetrical. distal portion of win :\IA mod
erately posteriorly; vein :\!P2 attached at 
base to ,-ein :\l P 1 with a cross Yein more than 

di~tance from base to ,-ein '\I i;,, l• ;t'rately 
recm·yed 1 10) : \'ei11 1Cu1 attached at hase by 
a cro,;s yein to ,-eins Cu.-\ and CuP 1 Fig. lt 1 : cro,;~ 

n:ins numerous. Costa! margin of hind wing-~ con
Yex. apex of con\'exity located ~2 di,tm1ce frc·m h:i;;e 
1 Fig. 11) : cross \·eins nun 1erons. Legs : r« tio:; of 
segments in male fore 0.75: I.Ou• 3.3 n;n: : 11.0~: 
0..26:0.21:0.21 :0.16. Cla\\S of a pair alike. ;,pically 
hooked, each with an oppo,ing hook t Fig. 1:-< :\fale 
genitalia 1 27, 2:-fl : :::eg-rnent,; !. and J oi forceps 
:rnbequal in length. eith('l' >Cg'llll'llt a little shorter 
tha11 1, length of segment l. ha,;t "f forcep' hro;id. 
its inner 111argi11 forming· an <:'xtre1m:' a11gul<ir bcnrl: 
length of plate along median line :1 little 

than n1axi1111uH \\·idth: penes rli\·idecl. 
tubular. an dor>al projc·ction on each peni;, 
lobe • . 28 1. Xinth sternum of ; entire 
I 37 1. Terminal filament a little longer than 
cerci. 

:\J.ATl'RE ~YC.ll'H.-Head prognathous. Antennae 
1 '.2 times as as maximum length nf head. :\louth-
part' ( -1-7. -1-8. 55. 61. 67. 731: dorsal hair on 
labrum as in 47: snlmiedian hand of hair ex
tended anterior nrnrgin \'entrally: anterrmiedian 

incised I Fig. -18 1. Clypeus a, in Fig. 
-1-7. Left mandible as in Fig. 55. Lingua ui 
pharynx with well-developed lateral proces'e' 1. 

67 l, anterior margin deeply cleit: super lingua of 
hypopharynx as in Fig. 67. \\ith a n1\\' of ha:r 
anterior Segment 2 of m<txillary 1•alpi 
length of segment 1 : segment 3 of palpi a little longer 
than ~~ length of segment 2. triangular; hair 011 

maxillae a,; in 61; a \.-shaped ridge 011 inner 
anterior margin oi galea-laci11ia. Labium a;c in 
7 3: 2 of palpi ::~ to eq11al in length to ,.;eg-
ment : segment J of palpi a little more than 
length of ,;egment 2. triangular: paraglossae Yentral 
to Short hair on rlorsum of body. longer 
hair on lateral margins of abdominal segment". 
I Fig. 86. 92 l : apex of ckrn·s hooke<I and narro\\'. 
denticle.s on claws long. Gilb 1 Fig. 801 : g-ills 1-7 
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F JG. 82-87.-Fore leg of nymph. 82, Prna/Jh/cbia sp.; 83. H. a11oslu111osis; 84, Ji. /Jrieni; 85. Jfrridialaris sp.: 
86. M. irarra:;11;:o!i: 87 .. .J ta/one/la sp. 

FIG. il8-Q3.-Fure claw of nymph. 88, Pe11af'hleliia sp.; 89. H. a11aslo111osis.: 90, Jlassarte/la sp.; 91, Jfcridialaris 
S[i.: 9.?: }/. irarra:oa<·11/i: 93. Atalrmella sp. 
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alike; dorsal and ventral portions of lamellae slender, 
each portion tapered at apex, gills progressh·ely 
smaller posteriorly: main trunk of tracheae 
median line of lamellae. tracheae on both sides 
rnain trunk branched, tracheae pigmented. Postero
lateral spines on abdominal segments 2-9. spines pro
gressively larger posteriorly. Terminal filament longer 
than cerci. 

Historv and Discussion.-Demoulin ( 1955c) estab
lished the monotypic genus M assartellopsis for M. 
irarrazarnl i occurring in Chile. The species was 
described from male and female subirnagos. Herein 
the generic description is based on male ancl female 
imagos and mature nymphs. The and adults 
of Jf assartellopsis are reared. 

Scholes ( 1961) placed the Tasmanian ida 
in Jfassartello psis. The male imago and nymph of 
this species are undescribed. Schole:; ( 1961) com
mented that the undescribed nymph of ida resembles 
that of Ataloplilebia. The female of ida as 
described by Tillyard (1935) has a 9th sternum 
which is deeply incised posteriorly. 

Jfossartellopsis can be distinguished from all genera 
of the Leptophlebiidae by the following combination 
of characters. In the imago. ( 1) \·ein :\IT'~ of the 
fore v.-ings is moderately recurved 1 Fig. lOL !2) 
vein JI.I P 2 of the fore wings is attached at base to 
vein :.\IP1 with a cross vein 1/f, the distance from base 
to margin (Fig. 10). (3) the claws of a pair are 
alike; each is apically hooked. and with an opposing 
hook ( 18), and tbe penes of the male geni-
talia are and tubular; an apical dorsal pro-
jection occurs on each penis lcbe (Fig. 27, 28L In 
the nymphs. ( 1) the anteromedian margin of the 
labmm is deeply incised (Fig. 47. . ( 2 • the den
ticles on the claws are long (Fig. 92" ( 3 1 abdominal 
gills occur on segments 1-7 and are alike: dorsal 
~nd ventral portions of lamellae are slender. each 
portion is tapered at apex (Fig. 80), and ( 4) pos-
terolateral occur on abdominal segments 2-9. 

lllustrations of M. irarraza-ua/i were made from 
specimens collected at the following localities in 
Chile: Fig. 10. 11, 18, 27 ancl 28 from Prov. Acon
cagua, trib. Rio Blanco. 1600 rn. 10-Xl-1963, G.F.E.; 
Fig. 37. 48, 55, 61, 67, 73, 80, and 86 from Prov. 
A .. concagua. Rio Blanco. 2200 m. JO-Xl-1963, G.F.E.; 
and Fig. 92 from Prov. Coquimbo, Rio Illapel, 
Hacienda Illapel, 800 m, 13-Xl-1963, G.F.E. 

Biology.-The genus Massartellopsis is a mod-
narrow genus both ecologically and 

geographically. The genus is found primarily in 
me<lium to large streams. Jn the Rio Blanco (Acon
cagua) at 2200 m elevation. the nymphs were very 
abundant and the mayfly fauna was otherwise limited 
to Baetidae. At this date (early Xovernber) the 
water was very cold with snow still present on nearby 
shaded slopes. The nymphs are flattened and \vel! 
adapted for fast water. The nymphs mature in ~ o
vember or December with known adult emergence 
ranging from mid-September to late ::\larch. Swann
ing of adults has not been observed. 

Atalonella l'\ eedham & :.'lfoq . 1 <i_?4 

(Fig. 12, 13, 19, 29-31, 38, 49, 50, 56, 62. '·"'· ;-.i .. ~J. :"/. <1J 1 

Atalo11ella :\eedham and l\Iurphy, 19..'4: 3-l: Tr:cn'r 
1946: 420. 
Typc-species.-A. Xeedham & . f're,. 

ent designation. 
Species Included in South America.-A. gnrnd1s 

Dernoulin, 1955c: 21: A. maculata Demoulin. 1955c: 
18; A. minor Demoulin, 1955c: 16; A. ophis Need
ham and :Vl urphy, 1924: 34. 

Species E.rnmined.-A. ophis male and female 
imagos and nymphs ; A ta lone/la spp .. numerous male 
and female imagos and nymphs from Chile. 

Distribution.-l\Iagallanes Province (ca. 53° S \ 
north along Coast Range in Chile and along Andes 
in Chile and Argentina to Coquimbo Province. Chile 
(ca. 30c S). 

h1 of 3 : body 6.0-8.0; fore 
7.0-9.0 mm. Length of Q : body 6.0-10.0; fore wings 
7.0-12.5 m111. Eyes of separated on meson of head 
by a le11gth of little less than maximum width of a 
lateral ocel!us. lower portion of eyes % length of 
upper portion: eyes of Q separated on meson of head 
by a length 4 times as great as maximum width of 
an eye. l Fig. 12, 13) : vein R8 of fore 
forked :if. to a little more than ~~ distance from base 
to margin: Yein MA. forked a little more than \2 
distance from base to margin. fork symmetrical. dis
tal portion of vein JI.IA sagged posteriorly: vein 
::\lP9 attached at base to vein :\1P1 ·with a cross 
Yein~ more than ~·3 distance from base to margin, 
vein l\IP., moderately recurved 12 l ; vein ICu 1 

attached. k attached by a cross vein, or 'not attached 
at base to vein CuA (Fig. 12) : cross veins numerous. 
Costa! margin of hind wings convex, apex of con-

located l,:z distance from base (Fig. 13) ; 
cross veins numerous. : ratios of segments in 
male fore 0.77: 1.0U 12.2 mm) :0.12:0.35 :0.35: 0.27: 
0.15. Claws of a pair alike, apically hooked. each 
with an opposing hook 1 19L :\fale genitalia 
(Fig·. 29-31): segment 3 of a little shorter 
than segment 2, segment 2 of forceps % length of 
segment 1. base of forceps broad. its inner margin 
forming an extreme angular bend; length of styliger 
plate along median line 1 ~ maximum width: basal 
half of penes fused. apical half divided, tubular. 
blunt, shape as in Fig. 29-31. Ninth sternum 
deeply cleft (Fig. 38). Terminal filament 
longer than cerci. 

Jl.LHl:RE ::\y:.rPH.-Head prognathous. Antennae 2 
times as long as maximum length of head. :.'IIouth
parts 49. 50, 56, 62. 68. 74) : dorsal hair on 
labrum as in Fig. 49: submedian and anterolateral 
bands of hair ventrally, S denticles on anteromedian 
emargination, lateral 2 denticle,; on each side small, 
equal sized, median denticle larger 50 'I. Clypeus 
as tn 49. Left mandible as in 56. Lingua 
of hypopharynx with well-developed lateral processes 
(Fig. 68), anterior margin shallowly cleft: super
lingua of hypopharynx as in 68. with a row of 
hair along anterior margin. Segment 2 of maxillary 
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a little longer than :l~ of segment 1 : 
segment 3 of palpi a little shorter to equal length of 
segment 2, triang11br: a Y-shaped ridge near the 
ventral, inner anterolateral margin of maxillae; hair 
on ma~illae a,; in Fig. 62. Labium as in Fig. 74; 
segment 2 of palpi a little shorter in length than 
segment 1 : "egmrnt 3 of palpi a little more than :i~ 
length of o;egrnent 2. triangular; paraglossae ventral 
to glossa<'. :-;hort hair on thorax. Legs ( 87, 
93) : apex of chrn·s hooked and narrow. denticles on 
claw~ prr>gre:;;;i \·ely apically, except apical 
denticle nmch larger. (Fig. 81): gills 1-7 
alike: dor,-al and ventral portions of lamellae slender, 
terminating in a slender tapered process at apex, ven
tr;i.I portion smaller. gills progressively smaller pos
teriorly: 111ain trunk of tracheae nearer to inner milr
gin of lamellae, more so in dorsal portion, tracheae 
on both sides of main trunk branched. tracheae 
mented but just a little darker than pigment 
larnellae. Posterolateral spines on abdominal seg
ments 6-9. progressively larger posteriorly. 
Terminal filament a little than cerci. 

mid DiscussiMi.-:\eerlham and :1\Jurphy 
( 192-+ ') p:;tablished A taloncl/a for the ne\v species 
A. and 1 l'l111er. 1919 1. A talonclla 
ha,; includerl from .\11<tralia, Ta,;mania. and 
Chile. ohtaining reared 111:,trrial fro111 Chile. 
we herein rerlescribe the adnlt,c and nymph, of the 
Chilean representatives. ::\ eedham and 'IIurphy (1()2-f1 
described the supposed nymph of A ta/011ella and our 
research confirms this association. 

X eedham and Murphy ( 1924) stated both species, 
A. o/.,Jiis and A. fusca, occur in Chile, but did not 
state which species was to be the type-species. Les
tage (1931) and Traver (1946) pointed out that A. 
fusca occurs in A11stralia and not Cl1ile, but neither 
designated a type-species of A talonella. \Ve herein 
designate A. ophis as the type-species of Atalonclla. 

.\Javas (1918) established Nousia for the Chilean 
species X. dclicata and, in 1925. placed Atalonella 
as a synonym of :V ousia. The question of \vhether or 
not Atalonclla is a junior synonym of Nousia is 
complicated. Traver ( 1946) did not accept N. dcli
cata as a congener of A ta/one/la because the drawing 
of the hind wings of Nousia by !'\avas does not cor
respond to that of the hindwings of known of 
Atalonella. One of us (G.F.E.) spent 
collecting and rearing Ephemeroptera in Chile and 
\·isited the type locality of Nousia, Los Perales, a 
h:1cienda on the ::Vfarga-:VIarga River Cil. 30 km ESE 

of Yalparaiso. The mayflies of the area are thus 
moderately well known and Atalonclla was collected 
from the ::Vfarga-::Vlarga, both upstream and down
stream from Los Perales. The only recognized lepto
phlebiid genus in Chile agreeing with Iv'. dclicata in 
ltind wing shape, genitalia shape, and fore wings as 
short as 7 mm is Atalonella. However, Navas' figure 
of the male genitalia of N ousia is so featureless that 
it could apply to almost ;i.ny species of Atalonclla. 
The fact that the figure of the hind wings does not 
agree with the venation of the known 
of Atalonclla is not surprising" Navas was notori-

ously inept. The type has not been located. so one 
must depend on the description and the probably 
inaccurate drawings. N. dclicata is almost certainly 
congeneric with Atalonclla, but there is no way at 
present to determine the identity of the species. Ex
cept where the types can still be found the applica
tion of the names giwn by KaYas to .\Teotropical 
111ay!lies is Yirtually impossible. If one applied the 
name Nousia to delicata and the nmv assigned 
to A talo11e/la, one would not knovv the identity of 
the type-species and hence would not be able to apply 
the name .Vousia in case the group w;i.s divided into 
2 or more genera or subgenera. It therefore seems 
advisable to regard :V. delicata as a name of dubious 
application. 

Atalonella can be distinguished from all genera of 
the Leptophlebiidae by the following combination of 
characters. In the (I) vein :\IP 2 of the fore 
wings is rnoclerately recurved l, Fig. . ( 2) vein 
l\1P 2 of the fore wings is attached at to vein 
l\Il-\ with a cross vein more than ~·f: the distance 
from base to (Fig. . (3) the claws of a 
pair are alike; each is apically hooked and with an 
opposing hook ( 19). and the basal half of 
penes of the male genitalia is fused. while the apical 
half is divided, tubular, and apex blunt as in 
29-3 l. In the nymphs. ( 1) 5 denticles occur on the 
:1 nteromedian e111argi11atio11 of the labrurn; lateral 2 
clcntide, on each side are small and equal sized \vhile 
median dcnticle i, 49. 50). (2) denticles 
on the cla ''' are larger apically, except 
apical denticle is much larger f 93), ( 3) ab-
dominal occur on segments and are alike; 
dorsal and ventral portions of lamellae are slender 
and terminated in a slender tapered apical process 

81). and ( 4) posterolilteral occur on 
abdominal segments 6-9. 

Illustrations of A talonclfo sp. we1-e made from 
specimens collected at the following locality in Chile: 
Prov. Malleco. Arroyo Pehuenco. Trib. Rio Rio 
near '\farimenuco, 12-Xll-1963, G.F.E. 

Biology.-The genus Atalonella is quite wide rang
ing ecologically and geographically. It is found in 
the Andes in numerous arroyo streams that dry up 
in middle to late summer. Streams whose vernal 
runoff is quite brief has no Leptophlebiidae. being 
populated principally by Chironomidae and Simuli
idae. The nymphs are not found in the larger rivers, 
but they are common in ;i. wide of streams up 
to ca. 10 m wide. The nymphs are moderately flat
tened and occur on a wide variety of objects in the 
streams, 

The males of various species swarm from mid- to 
late morning. Some of the small dark have 
the flights of males widely scattered over places clear 
of vegetation near the streams: these males swarm 
in full sunshine from midmorning until early after
noon. 'IJales of other swarm over and near 
streams in the evening. The various have a 
wide range of emergence dates with adult records 
ranging from mid-September to mid-June. 
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PHYLOGE);Y A:\D RELATlOXSHTPS OF THE GEXERA 

:\ revie\v of the litt'rature concerning the genera 
'.li.srnssed he1·ein reveals the morphological ~imilar-
1t1es hetween these southern .South Americnn genera 
and genera occuring in the Ethiopian and .\ 11stralian 
regions. Peters and Edmunds ( 1964. 1970 1 discusst'cl 
the relatio1io;hips of certain Ethiopi;u1 representatives 
to genera occurring in the >Jeotropical and A11stralia11 
regions and indicated that furtl1er ;;tmlit's would 
clarify the possibility of a Paleantarctic dispersal 
route. \\'hile we have not yet completed a detailed 
study of the genera occurring in the .A. ustralian re
gion. some prelimina n conclusions can be made con
cerning the .South Am~rican reprt'sentatives. 

Pe11aphlcbia. flapsip!ilcbia, and Jlassarti'lla all ap
pear to be closely related. and all posoess several 
~imilar morphological traits. In the imagos. ( 1) vei11 
.:V1P2 of the fore wings is strongly rec11n·ed 1. hg. 2, 
4. 61. 1 21 the claws of a pair are alike: each is 
apically hooked with an opposing hook ( 14-16). 
and 13 J the pe11es of the ma!,; imago:; are di 1·ided 
and tnbular. and each lobe po~sesses at least one 
,;ubapical spine or projection (Fig. 20-24 1. ln tlw 
nymphs. I 1 l the glo~:.;ae of the labium :ire curn·<l 
over ventrally 69-71 \. and 121 tlw middle ah
<lo111inal gill:; Hre pJate-Jike I [~ig. f,;, 76, 78 I, 

Pe11apltlcbfo appears to be ,the mo;,t primiti,·e oi 
these 3 genera. :\o :;pecializations of the \\'ings or 
external female genitalia appear to occur in the 
aclulb. The abdominal gills are plate-like and \\'ith 
no appa.rent specialized modification,; in the nymphs. 

lfaps1phlebw appears to be more specialized than 
Pcnaplt/('bia and probably arose from a Pc11arlilcbia

ancestor ill continental .South America .. ln the 
1 l i the em,;;; n·in,; in the 1,; nf cell C 

llf the fore \Yings are nna>tornnsed ( 4,. ( 2 .1 

the male foreleg:' are much 
length than those of 
possesse,; a well-deYelnped o,·ipo.-itor or eo-u 

extending to just the anterior margin of;h:lornl-
!lal segment 8 I 32). In the nymphs, the alxlomi
na~ gills o.ccur on segments 1-7; gills on segments 
1-::> are alike and plate-like while gills on segments 
(J and 7 are slender 1 Fig. 76. 77 J. ' 

Jfassartdla appears. to be more specialized than 
Pe11aplilebia and probably arose from a l'c1wphlcbia
type ancestor in continental South America. In the 
imagos. ( 1 ·) distal portion of nin :\IA of fore "·ings 
is a little sagged posteriorly (Fig·. 6). win IC~1 1 
of the fore wings is attached at base b,· a eras:; ,·ein 
to Yein Cu.\ an<l CuP 1 6). and ( ~~) ,;egments 2 
and 3 of of male genitalia are each 1.i1 length 
of segment 1 (Fig. 24 1. In the nymphs. ( 1 the 
clenticles on the claws are progressiYely large1· api-

' except the denticle is 1 Fig. 90). 
and I 2 • abdominal occur on only segment:.; 1-6. 

?\o known repres<"ntatives from the Ethiopian re
gion appear to be clo"ely related to these 3 genera; 
howe,·er. .:ltaloph/cbia. and related genera from the 
.\n . .;tralian appear to 1.Je closelv related. 
pointed out in the discmsion of Pc11apl;lcbia. 

1413 

nary studies indicate tl1e adults 11i _-l taiop/,/ebia, 
Pc11ap!tlcbia, Hopsiphlebia. and .11assurtcl/a are mor
phologically very similar, "·bile the nymphs oi all 
these genera are distinct. Based (Ill the o-eneric 
criteria clisni,;sed by Peters and Edmunds 7 19/0) 
the 3 temperate South American groups should be 
recognized as genera distinct from ,-Jtalophlebia. 

Jfcridialaris and Jlassartc/lopsis appear to be 
closely related. The 2 genera pos:<ess several ;;imilar 
morphological traits. 111 the 1 1) vein 
of the fore wi11gs is moderntelv recun;ed 1 Ficc 

' ") ·- . - - ' ' ~ . ' - ....... 
, 1~1 spmes or pr0Ject1ons. when prese11t. are 

located at the apex of the pe11e" of male genitalia 
I ( 3 I the eyes of the meet on meson 
uf head. and the 9th 'ternum of the ¥ is emire 
I Fig. 36. 31.1. In the nymph". 1 l 1 the anteromedian 
emargiuation of the labrnm j,- deeply incised as in 
Fig. 46. 48. (2\ the glos~ae of the labium are 
and not curved owr Yentr;lll" 1 12, 731. ( 3 l 
dorsal and ventral portions of lamelbe ,,f tl1e al1do111i-
11al gill,; are slender am! each portion is tapered at 
apex: the main trunk of trache;ce nni:; alo1w the 
nw1lia11 line of lamellae of the abdominal .,ill' ~ b '" 

79. 8fl ! . and 1 4) posterolateral :lpine:; occu1· 011 

ahdominal 'e.!!ment:' 2-9. 
appear, to be more :<necialized than 

Jfcridiaiaris and probahly aiw;e from ' Jferidialaris
type ance:itor in continental S(luth :\merica. The 
a?ulb of the 2 ge11era are n·iT 

snnilar, and it is conceiYahlt' that the di,·iderl. tuhula.r 
pene-; of the male genitalia < 2~ 1 uf Jfassartcl· 
lopsis arose from the primitiYe fu,ed pene>' (Fig. 2S. 

of Jlcridialaris. In fact, on f],.,,t examination the 
pene,; of J!ossarte/lopsis superficially re,:;emble thoO'e 
of J!t-ridialaris a:i the :Z penis lobes lie close 
together. The n_nnplis of these :Z gener<e ;~re mor
pl10Jog·icalh YerY ~imilar. 

">:<> k11"1;·11 re-pre~eutatives from the Ethi<'Pian and 
Au.-trn:ian regi1111,c appear to be close!Y rr:latcd to 

Ho11"t'\·er. /'i,,/,'atidi111;1 from the 
_\1htrali:cll regi1111 appear.- to he rJo,elv :·elate(] to 
Jfcridialaris and the 2 genera c;111 be ;li,tingu1·'11ed 
in the adult,; ;incl the ch;,raner' m 
the discu:;sion on ·_\!"'· :i. ,,·idialaris 
and Dclcatidium appear ch;el\' rebteti tt · prio11yx 
:mcl Adc11ophlcbia in the - reg; .. ,, a- the 
\ving· venation and fused pene;; t1](' ma it 
art' similar for all the genera. Peter~ anri Edmunds 
11970) uotecl adults from :\[adagascar th;,; are ven
similar to Delcatidi11111 (comparison 1'1ade Chilea;1 
species now placed in Jlcridialaris). 

A ta/011clla appears to represent a ,epar«k line of 
evolution. \\'hi le the genu,; does behmg to the ,;ame 
complex as the other genera disctl:'sed ;1erei11. its 
relationships to these genera and 1Jthe:· ,outhern 
hemisphere genera is unclear. :\ o know,·; repre~en

tatives from the Ethiopian region appear ti: closeh
related to A ta/one/la. Several specie:- frolll the _\11;
tra lian region are at present placecl in Atalonclla and 
preliminary examination indicate;; thbe s11er1~s to he 
morphologically n:ry similar to the Sontl .. '\medcan 
species. 
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