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from Southern South America (Ephemeroptera)’
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ABSTRACT

Southern South American genera of Leptophlebiidae are
described in this paper from reared nymphs and adults,
The genera Massartclla, Atatonella, and Massartellopsis
are redescribed. A type-species, 4. ophis Needham &
Murphy, is designated for Atalonella. Three new genera,
PENAPHLERIA, HAPSIPHLEBIA, and MERIDIA-
LARIS are established for species previously placed in
Australian genera. The status of Nonsia and the possible
synonymy ol Afalonella with Nousia are discussed, The
following mnew combinations are included: Penaphichia

chilensis (Eaton), P. fulvipes {Needham & Murphy), P.
sepia (Thew), P. vinosa (Demoulin), Hapsiphlebia ana-
stomosis (Demoulm), Mevridialaris bwbzomcaﬁ (Ulmer),
M. chiloeense {Demoulin}, M. digwlling (Demoulin)},
M. dlapeli (Demoutin}, M. laminate (Ulmer), M. pata-
gonica (Lestage), and M. penai (Demoulin). Illustrated
keys to the nym )11'« and adults of the genera are given.
Preliminary studies on the relationships and phylogeny of
these gewera are presented.

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 Massaritelle for one species originally
placed in Atalophlebia, while Demoulin (1955¢)
established Massartellopsis for a new species from
Chile. Navas (1918) established Nowsia for the
Chilean species N. delicate which he described from
a male subimago. Needham and Murphy (1924
established Atalonella for 2 species from Chile and
Australia, but Navas (1923) placed Atalonella as a
synonym of Nousia. While 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.

We 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 gives preliminary results of phylogenetic studies.

The following terms and procedures used in the
generic descriptions of the imagos and nymphs re-
guire further explanation. The lengths of the body
and fore wings of the male and female imagos are
given as the total observed variation 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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The following keys will 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 14 of cell C anastomosed (Tig.
4); female with a well-developed ovipositor or
egg guide extended to just past anterior margin
of segment 8 (Fig, 32y ... 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. Vein \IP strongly recurved (Fig. 2, 6) 3
Vein MP. moderately recurved (Fig. 8. 10, 12) ... 4
3. Vein ICu, attached at base to vein CuA (Fig. 2);
distal portion of vein MA not sagged posteriorly
(Fig. 2) Penaphblebia, n. gen.
Vein ICu, aftached at base by a cross vein to veins
CuA and CuP (Fig 6); distal portion of vein

MA sagged posteriorly (Fig. 6

. e Massartella Lestage
4.V em MP, attached at base to vein MP, with a cross
vein more than 14 distance from base to margin
(Fig. 12); distal portion of vein MA strongly
sagged p@sterlorly (Fig. 12y, ... i

.................. Atalonella Needham & Murphy

Vein MP. attached at base to vein MP, with a

cross vein 14 d]stance from base to margin (Fig.

8, 10); distal portion of vein MA mcderaiely
sagged posteriorly (Fig. 8 10) .................
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 opposmg hook, other obtuse, pad-like
(IFig. 17) ; penis lobes of male genitalia fused ex-
cept at apical cleft (Fig. 25, 26) ...............
............................ Meridialaris, n. gen.

Fav e

L

MATURE NYMPHS

1. Middle abdominal gills plate-like (Fig. 1, 75 76,
78) ; glossae curved over ventrally Fig 69-71) .
Mlddle abdominal gills slender (Fig. 79-81); as—
;ae straight, not curved over ventrally (Plg 72-
3 4
2. Main trunk of tracheae of gills along medium line
of lamellae (Fig. 73); gills alike on abdominal
segments 1-7: posterolateral spines on abdominal
segments 7-9 ... Penapblebia
Main frunk 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. 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 abhdominal segments 1-7, those on
segments 1-5 plate-like (Fig. 76), those on seg-

ments 6 and 7 extremely reduced (Fig. 77):
denticles on claws subequal (Fig. 89)..Hapsiphlebia
4. Abdominal gills terminated in a slender tapering
process (Iig, 81); 5 denticles on anteromedian
emargination of Jabrum (Fig. 50); posterolateral
spines on abdominal segments 6-9 ...... Atalonella
Abdominal gills slightly tapered at apex (Fig. 79,
80): no denticles on anteromedian emargination
of labrum (Fig. 46, 48) ; posterolateral spines on
abdominal segments 2—9 e B
Anteromedian margin  of labrum deeply incised
ventrally (Fig. 46) ; denticles on claws long, pro-
gressively larger aplcallv (Fig. 91} : tracheae of
abdominal gills pigmented, branches much lighter
Fig, 79) o Meridialaris
Anteromedian margin of labrum deeply incised (Fig.

(233

483 denticles on claws long (Fig, 92); tracheae
of abdominal gills pigmented (Fig. 80) ........
................................. Massartellopsis

Penaphlebia Peters & Edmunds, n. gen.

(Fig. 2,3, 14, 20, 21, 33, 39, 40, 51, 57, 63, 69, 75, 82, 88)
Type-specics—Atalophlebia chilensis Eaton,
Species ITncluded (All new combinations.—/2°. cli-

lensis (Eaton, 1884 91 i dtalopldebiay . P, fulvipes

{ Needham and Murphy, 19240 34y (Atalophlebiay

P osepia (Thew, 1960: 130 (Atalophlebia): P.

vinosa { Demoulin, 1955¢: 7) (dAtalophlebia).

Species Exvamined —P. chilensis, male and female
imagos and nymphs; P. sepia, male imago; Pena-
phlebia spp., numerous niale and female imagos and
uymphs front southern Chile, Argentina, and south-
ern Brazil.

Distribution~Magallanes Provinee. Chile (ca. 53°
S north along Coast Range and along Andes, with
northernmost record on east slop in Tucuman area of
Argentina (ca. 26° S, : also southeastern Brazilian
States of Santa Catarina and Rio Graude do Sul.

Etymology.~—The genus is named for Sr. Luis E
Pefia, distinguished naturalist of Santiago, Chile.
who greatly helped one of us {G.F.E.) obtain reared
specimens of the genera described in this paper.

Istaco.—Length of 4 : body 10.0-15.0: fore wings
12.0-17.0 mnu  Length of 2: body 9.0-14.0; fore
wings 10.0-15.0 mm. Eves of & meet on meson of
head, lower portion of eves 35 length of upper por-
tion; eves of 9 separated on meson of head by a
length 4 times ax great as maximum width of an
eve. Wings (Fig. 2. 3): vein R, of fore wings
forked 5~ distance from base to margin: vein MA
forked 12 distance from base to margin. fork sym-
metrical: vein 3MP, attached at base to vein JMP,
with cross vein less than % distance from base to
margin, vein MP, strongly recurved (Fig. 21 vein
1Cu, attachied at base to vein CuA (Fig. 2); cross
veins numerous. Costal margin of hind wings convex,
apex of convexity located 14~% distance from base
(Fig. 33 cross veins numerous. Legs: ratios of
segments in male fore legs. 0.74:1.00 (2.6 mm):0.03:
0.34:0.37:0.26:0.11.  Claws of a pair alike. apically
hooked. each with an opposing hook (TFig. 143, Male
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Mature female nymph of H. anastomasis,

genitalia (Fig. 20, 215 : segments 2 and 3 of forceps
about equal sized, either segment % length of seg-
ment 1. base of forceps broad, its inuer margin form-
ing an extreme angular hend: length of styliger
plate along median line '3 maximum width: penes
divided. tubular. broader at base, a subapical, ventral,
well-developed spine arising from each penis lobe
i Fig. 200 21y, Ninth sternumn of ¢ deeply cleft api-
cally + Fig. 33+, Terminal flament longer than cerci.

MATURE Nvaren—ITead prognathous. Antennae
2 times as long as maximun length of head. Mouth-

parts (Fig. 39, 40, 51, 537, 63. 69): dorsal hair on
labrum as in Fig. 39: subnedian and anteromarginal
areas of hair ventrally: 3-5 irregular teeth on an-
teromedian emargination (IFig. 40). Clypeus as in
Fig. 39, Left nandible as in Fig. 51. Lingua of
hypopharynx with well-developed lateral processes
{Fig. 63). anterior margin shallowly cleft; super-
lingtia of hypopharynx as in Fig. 63. with a row of
hair along anterior margin, Segment 2 of maxillary
palpi a little longer to 13 length of segment 1;
segment 3 of palpi % length of segment 2. triangu-
lar: a V-shaped ridge near the ventral, inuer an-
terolateral margin of maxillae; hair on maxillae as
in TFig. 57. Labium as in Fig. 69; segment 2 of
palpi a little shorter to a little longer than segment
1; segment 3 of palpl # to a little longer than %
length of segment 2, triangular; glossae ventral to
paraglossae. glossae curved over ventrallv. Short
hair on entire body. Legs (Fig. 82, 88 apex of
claws hooked and narrow, denticles on claws pro-
gressively larger apicallv. Gills (Fig, 733 gills 1-7
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alike; dorsal and ventral portions of lamellae plate-

like, terminated in one slender process, gill 7 smaller;
main trunk of tracheae along median line of lamellae,
tracheae on both sides of main trunk branched, tra-
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cheae pigmented. Posterolateral spines on abdominal
segments 7-9, those on segment 7 small, those on
segments 8 and 9 large and projected outwardiy.
Terminal filament longer than cerci.
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Fig, 2-13—Wings of male imago. 2, 3, Penaphlebia sp. (2, forewing; 3, hind wing) ; 4, 3, H. anastomosis;
6, 7, Massartella sp.; 8, 9, Meridialaris sp.; 10, 11, M, trarrazavali; 12, 13, Atalonella sp.
Fie. 14-19—Fore claw of male imago.

14, Penaphlebia sp.: 15, H. anastomosis; 16, Muassartelle sp.; 17,
Meridialaris sp.; 18, M, wrarrazavali; 19, Atalonella sp.
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History and Discusston—Eaton (1881) established
Atalophlebia with A, australis (Walker) from Tas-
mania as the type-species. dtalophlebia has included
species  from  Australin, New Zealand, Tasmania,
Chile, and various Jocalities in the Fastern Hennis-
phere. All species described {from the Eastern Hemis-
phere have now been transferred to other genera
except A, femoralis (Hagen). Based on examination
of the type-series, this species appears to represent
an undescribed genus. Penniket (1961 transferred
all species occurring i New Zealand to Zephlebia,
After study of reared material from Chile, Australia.
and New Zealand. we herein place 4 species origi-
nally described as Afalophlebia irom Chile in Peng-
phlebia. The nymphs described as Atalopliebia sp.?
by Needham and Muarphy (1924) are nymphs of
Penaphlebia,

In addition, Navas (1928, 1930, 1934a, b) described
7 other species of Atalophlebia from Chile: 4. ana-
stasit, A, athanasil, 4. discolor, 4. fenestrata, A.
hyalina, A. refucensis, and A. valdiviae. We retain
all 7 of these species in Atalophlebia until the type-
series of each species can be studied,

Penaphlebia can be distinguished from diadophlc-
bia Dby the following combination of characters, In
the imago a subapical, ventral, well-developed spine
arises from each penis lobe of the male genitalia
{Fig, 20, 21). In the nymphs, (1) abdominal gills
1-7 are alike; each portion of lamellae is plate-like
and terminated in one slender process (Fig. 733,
and (2) posterolateral spines occur on abdominal
segments 7-9. Penaphlebia can be distinguished from
all genera of the Leptophlebiidae by the following
combination of characters. In the image, {1} vem
MP, of the fore wings is strongly recurved (Fig. 2,
{2y vein 1Cu; of the fore wings is attached at base
to vein CuA (Fig. 2), (3) the claws of a pair are
alike; each is apically hooked with an opposing
ook (Fig. 14). and (43 the penes of the umale
genitalia are divided and tubular: a subapical. ven-
tral, well-developed spine arises from each penis
lobe {¥ig. 20, 213. In the nymphs, (1) 3-5 irregular
teeth occur on the anteromedian emargination of the
Jabrim (Tig. 40), (2) glossae of the lubium are
curved over ventrally (Fig. 69), (3) abdonunal gills
1-7 arve alike; each portion of the lamellae is termi-
nated in one slender process (Fig. 75, and (4)
postevolateral spines occur on abdominal segments
7-9.

Tustrations of Penaphlebia sp. were made from
specimens c¢ollected at the following localities in
Chile: Fig. 2, 3, 14, 20. 21, 39, 40, 51, 57, 63, 69,
75, and 88 from Prov. Valparaiso, Colliguay (near
La Retnea), 3-XI-1963, G. F. Edmunds, Jr. (G.F.E):
Fig. 82 from Prov. Coquimbo. Rio Illapel, Huintil.
Haecienda Ilapel. 300 m, 12-NI1-1963, G.F.E.;: and
Fig. 33 from a stream on Puvehue Lake, 17-XII-
1937, J. THies,

Bivlogy~—The genus Penaphlchic has a rather
wide ecological tolerance and is common in most
parts of its range, The nymphs are found in perma-
nent strenms of a wide variety of sizes from rivulets
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to all but the largest rivers. The flattened nymiphs
are found primarily on rocks, but they are also
irequently found on the surfaces of submerged
wood and other objects, The nymphs hefiave much
as do the Heptageniidae, heing equally able to move
to either side, forward, or backward.

The various species have a wide variety of emer-
gence dates, ranging from mid-September to mid-
April, The males of some species form small swarms
only over the “slicks”™ or fHat water surfaces of
streams,  Other  species  form large  conspicuous
swarms 8-10 m above the strean. When the wind
becomes moderately gusty, the swarms drop in unison
to 2-3 m above the streaw,

o

Hapsiphlebia Peters & Edmunds, n, gen.

(Fig. 1, 4, 5, 15, 22, 23, 32, 34, 41, 42, 52, 38 64, 70,
76, 77, 83, 89)

Type-species—Atalophlebia anastomosis Demoulin,

Specics Included —H. anastomosis (Demoulin, 1955:
105, New combination ( Atelophiebia).

Species Examined —H . anastomosts, male and fe-
made imagos and nymphs: Hapsiphlebia sp., numer-
ous male jnd female imagos and nymphs from south-
ern Chile.

Iyistribution —Chilean-Argentine  Lakes District;
also Llanquihue Province of Chile (ca. 417 S) north
to Curico Provinece {ca. 35 S},

Etyinology—Hapsis, Gr., meaning mesh; phiebo,
Gr., meaning vein.

Istaco.—Length of & : body 13.0-14.0; fore wings
14.0-16.0 mm. Length of ¢: body 13.0-14.0: fore
wings 15.0-16.0 mm. Eves of & meet on meson of
head. lower portion of eves ¥ length of upper por-
tion; eves of 2 separated on meson of head by a
Jength 3 times as great as maximum width of an eve.
Wingys (I9g. 4. 35 vein R, of fore wings forked less
than Ay distance from base to margin: vein MA
torked less than 1o distance from base to margin,
fork symmmetrical; veiu MP, attached at base to vein
MI, with a cross vein less than 5 distance front
base to margin, vein MP, strongly recurved (Fig.
431 vein ICu,; attached at base to vein CuA (Fig.
43 ; cross veins numerous: cross veins in apical 14
of cell C anastomosed (Fig. 43. Costal margin of
hind wings convex, apex of convexity located 4-1%
distance from base (Fig. 31: cross veins numerous.
Legs: ratios of segments in male fore legs, (.31:1.00
(5.8 nm):0.04:0.47:0.47:0.39:0.12. Claws of a pair
alike, apically hooked, each with an opposing hook
(Fig. 15). Aale gemtalia (Fig. 22, 23) : segment 3
of foreceps 3 length of segment 2. segment 2 of
forceps 14 lengtlt of segment 1, hase of forceps hroad.
its inner margin forming an extreme angular bend:
length of stvliger plate along median line more than
18 maximumn width; penes divided. tubular. broader
at base, a small, subapical spinelike projection on or
near outer margin of penis lobes {Fig, 22, 23). Ninth
sternunl of 2 deeply cleft apically (Fig., 34). Female
with a well-developed ovipositor or egg guide ex-
tended to just past the anterior margin of segment 8§
(Fig. 325, Terminal flament longer than cerei.
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Fig. 20-31—Genitalia of male imago. 20, 21, Peunaphichia sp. (20, ventral view; 21 apex of peniz lohes
enlarged’ ; 22, 23, H. anastomosis (22, dorsal view of apex of penis lobe enlarged: 23, ventral viewi: 24,
Massartella sp., ventral view; 25, 26, Meridialaris sp. (25, dorsal view of penes; 26, ventral view); 27, 28
M. iravrasavali (27, dorsal view of apex of penis lobe enlarged; 28, ventral view); 29-31, Atalonella sp. (29,
ventral view; 30, 31, dorsal view of penes showing variation}.

Fra, 32.—H. anastomosis, lateral view of female abxlominal segmaent 7.
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36

3

38

Fia, 33-38 —Ventral view of 9th sternum of female imago. 33, Penaphlebia sp.; 33, H. anastomosis; 35,
M. brieni; 36, Meridialaris sp.; 37, M. irarrazavali; 38, Atalonella sp,

Marure Nymra.—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
anteromedian emargination (Fig. 42). Clypeus as
in Fig. 41. Left mandible as in Fig. 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 litile more than % length of segment 1;
segment 3 of palpi a little longer than length of seg-
ment 2, triangular; a V-shaped ridge near the ven-
tral, inner anterolateral margin of maxillae; hair on
maxillae as in Fig. 58 Labium as in Fig. 70; seg-
nient 2 of palpi % length of segment 1; segment 3
of palpi equal to length of segment 2, triangular;
glossae ventral to paraglossae, glossae curved over
ventrally. Long hair on entire body., Legs (Fig. 83,
89} : apex of claws hooked and narrow, deunticles on
claws subequal. Gills (Fig. 76, 77): gills on seg-
nents 1-7; gills 1-5 alike, dorsal and wventral 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 curved towards inner
margin of lamellae, tracheae on both sides of main
trunk branched, tracheae unpigmented. Gills 6 and
7 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 Discussion—Upon obtaining reared
material from Chile, we herein place Atalophlebia
anastomosis Demoulin from Chile in a new mono-
typic genus Hapsiphlebia. Hapsiphlebia can be dis-
tinguished from Atalophiebia and Penaphlebia 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 ? possesses a
well-developed ovipositor or egg guide extending to
just past the anterior margin of abdominal segment
8 (Fig. 32). In the nymphs, (1) abdominal gills 1-7
are dissimilar: each portion of lamellae of gills 1-5
is plate-like and only the dorsal portion is terminated
in one slender process (Fig. 76>, and (2} postero-
lateral 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 MP, of the
fore wings is strongly recurved (Fig. 4), (2) cross
veins in apical ¥4 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 (4) a small, subapical spinelike
projection arises on or near outer margin of penis
lobes of the male genitalia (Fig. 22, 23). In the
nymophs, (1) 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-developed 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.

Mustrations of H. anastomosis were made from
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specimens collected at the following localities in
Chile: Fig. 4. 5 32, and 34 from Prov. Valdivia,
streamt near Fundo Walper, near Valdivia, 16-T1-
1968, J. Tilies: Vig. 13, 22 and 23 from Prov. Curico,
Buchem, ITI-1¥36, L. Pens (no. IG-20-998 of the
Musée rovale des Sciences naturelles de Belgiquel
Fig, 1. 76. 77. 83, and 89 from Prov. Curico, El Coi-
gual, 20-20-1-1904. L, Pefa; and Fig. 41, 42, 52, 58,
64, and 70 fvom DProv, Talea, Alto de Vilches, 23-30-
[-1964. 1. Fena.

Bioloyv—The genus Hapsiphlebia is rather nar-
rowly hmited ecologically and geographically. It
seems to be confined to small to medium streams
where the current is of moderate velocity., The
nyvmphs are soft bodied and fragile. They have the
habit of twisting the body to the left or right, some-
what Hke many stoneflies, apparently an adaptation
tor crawling into crevices and for crawling in gravel
anid «debris. The nymphs mature in late January anid
Februnry with the adult records ranging from mid-
September to mid-June.
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Massartella Lestage, 1930
(Fig. 6, 7, 16, 24, 35, 43, 44, 53, 59, 63, 71, 78, 84, 90)

Massartella Lestage, 1930: 249 Traver 1946: 422;
Ulmer 1943: 14.

Type-species.—Atalophlebia brieni lestage, origi-
nal designation.

Species Included—M. alegrettac Ulmer, 1943: 21;
M. brieni (Lestage, 1924: 213 {(Atalophlchia) : M.
fruhistorfferi Ulmer, 1943 : 20.

Species Examined.—3M. brieni, nmale and female
imagos and nymphs; Massartella spp., numerous male
and female imagos and nymphs from Brazil.

Distribution—Rio Grande do Sul State, Brazil
{ca. 30° S3, along Serra do Mar to Minas Gerais
State (ca, 18° ).

Tataco.—Length of & : body 10.0-15.0; fore wings
12.5-19.0 mm. Length of ¢ : body 12.0-19.0: fore
wings 12.0-180 mm. Eyves of & meet on meson of
liead, lower portion of eves "¢ length of upper por-
tion: eves of @ separated on meson of head by a

a0

F16. 39-50.—Clypeus and labrum of nymph, 39, 40, Penaphlebia sp, (39, dorsal view; 40 anteromedian emargina-
tion of labrum, enlarged); 41, 42, H. angstomosis, same; 43, 44, Massartclla sp., same; 45, 46, Meridialaris sp.
(45, dorsal view; 46, ventral view of anteromedian emargination of labrum, enlarged) ; 47, 48, M. irarrazavdli,
same; 49, 50, Atalonella sp. (49, dorsal view; 30, anteromedian emargination of labrum, enlarged).
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length + times as great as maxinnum width of an eve,
Wings (Fig. 6, 7): vein R, of fore wings forked 13
distance from base to margin: vein MA forked a
little more than %2 distance from base to margin, fork
syimetrical, distal portion of vein MA a little sagged
posteriorly: vein MP, attached at base to vein M,
with cross vein V3 distance from base to margin,
veinn M, strongly recurved (Fig. 6); vein ICu,
attached at base by a cross vein to veins Cul and
Cul «Fig. 63 cross veins numerous. Costal margin
of hind wings a little convex, apex of convexity
located ¥4 to a little more than %% distance from base
eI, 7r cross veins numerous. Legs: ratios of
segments inomale fore legs, 0.64:1.0003.3 nim 1:0.05:
0.30:0.30:0.18:0.11. Claws of a pair alike. apicdly
hooked, each with an oppusing hook ( Fig, 161, Male
genitalin {(Fig. 2410 segments 2 and 3 of forceps
equal length. either segent li length of segment 1
base of forceps broad. its inner margin forming an
extreme angular bend; length of styliger plate along
median line 4 maximum width; penes divided. tubu-
far. one or 2 small, subapical, lateral spines or pro-
jections on outer margin of each penis lobe (Tig,
241 Ninth sternum of ¢ deeply cleft apicaily (Fig.
354, Terminal filament a little longer than cerci,

Marvre Nyampin—Head prognathous.  Autennae
2 times as long as maximum length of head. Mouth-
parts « Fig. 43, 44 53, 39, 63, 71 dorsal hair on
labrum as in Fig. 43; submedian and anterolateral
bands of hair ventrally, 3 small, blunt, unequal sized
denticles on anteromedian emargination (Fig, +44).
Clypeus as in Fig. 43, Left mandible ax in Fig. 33
Lingua of lipopharynx with well-developed lateral
processes (Fig, 63), anterior margin shallowly clelt:
superlingua of hypopharynx as in Fig. 65 with «
row of hair along anterior margin, Segment 2 of
maxillary palpi a little shorter to a little longer than
segnient 1; segment 3 of palpi * to equal to length
of segment 2, triangular; a V-shaped ridge near the
ventral, inner anterolateral margin of maxillae; hair
on maxillae as in Fig. 39, Labium as in Fig. 71:
segment 2 of palpi 4 length of segment 1: segiuent
3 of palpt a little shorter te equal to length of seg-
ment 2. triangular: glossae ventral to paraglossae,
glossae curved over ventrally, Short hair on entire
body. hair a little longer on lateral margins of ab-
dominal segments, lLegs (Fig. 84 907 apex of
claws hooked and narrvow, denticles on claws pro-
gressively larger apically, except apical denticle
larger. (nlls (Fig. 781 gills 1-6 alike: dorsal and
ventral portions of lumellae plate-like, dorsal Tamella
terminated in oune slender process, gills progressively
smaller posteriorly; main trunk of tracheae strongly
curvell towards ifimer margin of lamellae, tracheae
on hoth sides of main trunk branched, tracheae un-
pigmented.  Posterolateral spines on abdominal seg-
ments 2-9, spines progressively larger posteriorly.
Terminal filament longer than cerci,

History and Discussion~—TLestage (19307 estab-
lished Massartella for the species bricui which he
carlier (1924) had placed in Afalophlebia. The spe-
cies was known from adults only. Ulmer (1943)
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described 2 new species from adults collected in
Brazil.  Demoulin (1953a) questionably  described
the nvinph of Massarfelle. Herein the generic de-
seviptions are based ou reared material and confin
Demonlin's association.

Massartelle can be distinguished from all genera
of the Leptophiebiidae by the following combination
of characters. In the imago, (13 vein MDP, of the

fore wings 1 strongly recurved (Fig, 61, {2) vein
TCu; of forewings is attached at base by a cross

vein to veins Co\ and CuP (Fig. 61, 3} the claws
of a puir are alike: cach is apically hooked and with
an opposing ook« FFig 160, and (41 the penes of
the mude genitaliz are divided, tubular; 1 or 2 small.
subapical. literal spines or projections occur on each
penis Jobe 1 Figs 2450 In the nviophs, (1% 5 small,
blunt, unequal sized denticles occur on the antero-
median enurgination of the labrom (Fig, 430 449,
t 2 glossae of the labium are curved over ventrally
(Fig, 713, 31 abdominal gills occur on segmeuts
I-6 only and arve similar « Fig, 781, and (43 postero-
lateral spines occur on abdominal segments 2-9.

Hustrations of Massaratella sp. and M. brienl
were made from specimens collected at the following
localities in Brazil: Fig. 6. 7. 16, and 24 irom Sao
Paule St corrigo da pedreira, 23-30-1X-1966. C,
Froehlich; Fig. 43, #4, 33, 65, 71, and 90 from Sho
Paulo St, Caverna do Diablo, near Eldorado, 23-XN-
1966, M. T, Veta: and Fig. 35 78 and &4 from
Parand St Ipiranga, Estrada do Ttupava, 21-23-11-
1969, NV, L. and J. Deters.

Biolaogy~Biological notes given here are based on
M. hpieni observed at the type-locality and other
Jocudities 1 Parvand State. Drazil. Nymphs oceur on
rocks i1 the faster portions of large rivers to small
monntain Last-stage nymphs nigrate to
sidepools without curvent and climb out of the water
onto dry rocks in or around the stream to emerge.
Imagos mate in midmorning i small companies ca.
10 m above the river. The various species emerge
from mid-September through mid-July,

sIreais,

Meridialaris Peters & Ldmunds, n, gen.

(Fig. 8 9, 17, 23, 26, 36, 45. 46, 34, 60. 66, 72, 79, 83, 91
Types-specics—Deleatidium laminata Ulmer,
Species included (A1l new combinations ) —1/. bio-

bionica (Ulmer, 1938: 85y (Deleatidiun’y; . clilo-

cense {Demoulin, 1953b: 13y (Deleatidium)y @ 3.

diguiling {Demoulin, 1955¢: 23y (Deleatidiumy ;

3. illapeli (Demouling 19535¢: 261 ( Deleatidinm’y .

Mo daminate (Ulmer, 1919 23y (Deleatidinmy: 1.

patagonica (Lestage, 1931: 52y 1 Atdlophichia): M.

penai { Demoulin, 1955¢: 271 ( Deleatidinm )y,

Species Evamined M. bioblonica, female wings:
Meridialaris spp., munerous male and female hmagos
and nyniphs from Chile and Argentina.

Distribution—Clile and on eastern slope of Andes
in Argentina from Magallanes Province (ca. 83° S5
north to Tucuman region (c¢a. 26° S).

Etvmology—2Neridies. L., meaning south; alaris,
L., meaning wing.

Tsaco~Length of 4: body 6.5-83: fore wings
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116, 51-56.

~Jeft mandible of nymph. 1. Penaphichia sp.; 52, H. anastomosis; 33, Massartella sp.; 34. Mori-
dialaris sp.; 55, M. trarrazavali; 36, Atalonclia sp.

Fie. 57-62~-Ventral view of maxilla of nymph. 57, Penaphicbio sp.; 38, H, anastomosis; 39, Massartells <,
60, Meridialaris sp.: 61, M. irarrazavali; 62, Atfalonclla sp.
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Fie. 63-68.—Hypopharynx of nymph, 63, Penaphlebia sp.; 64, H. anastomosis; 65, Massartella sp.; 66, Meri-
dialaris sp.; 67, M, trarrasavali; 68, Atalonella sp.

Fig. 69-74—Labium of nymph (ventral suriace on right side of drawing, dorsal surface on left side). 69,
Penaphlebia sp.; 70, H. anastowosis; 71, Massartella sp.; 72, Meridialaris sp.; 73, M. trarrazavali; 74, Atalonella
sp.
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6.5-10.0 mm. Length of 9 : body 7.0-9.0; fore wings
7.5-10.5 mm. Fyes of 7 meet on meson of head,
lower portion of eves 8 length of upper portion;
eves of 9 separated on meson of head by a length 5
times as great as maxitouu width of an eye. Wings
(Fig. 8. 91: vein R, of fore wings forked 5 to a
little more than 'y distance from base to margin;
vein MA forked a little more than 3% distance from
base to margin, fork symmetrical; vein MP, attached
at base to vein MPy with a cross vein more than 15
distance fromi hase to margin, vein MPs moderately
recurved  Fig, 8); vein 1Cu, attached at base by a
cross vein to vein CuA or to veins CuA and CuP
(Fig, 8y vross veins numerous. Costal margin of
hind wings convex, apex of convexity located 14-1%
distance from base (Fig. 93 cross veins numerous,
Tegs: ratios of segments in male fore legs, 0.75:1.00
(2.7 mm10.06:0,31:0.34:0.28:0.13. Claws of a pair
dissimilar, one apically hooked with an opposing
Liook. other obtuse, pad-like (Fig. 17). Male genitalia
(Tig, 23, 26): segments 2 and 3 of forceps about
equul sized, either segment %4 length of segment 1,
base of forceps broad, its inner wargin forming an
extrenie angular bend: length of styhger plate along
median line ' maximum width: penes fused except
for apical cleft. sometimes each side of penes with a
large apical spine or many smaller apical spines
{Fig. 25, 261, Ninth sternum of ¢ entire « Fig. 36).
Terminal flanient longer than cerei.

Afatuvre Nyarraw—Head prognathous. Anteunae
114 times as long as maxnuum length of head. Mouth-
parts (Fig. 45, 46, 54, 60, 66, 72): dorsal hair on
labrum as in Fig. 45; submedian and anteromarginal
areas of hair ventrally; anteromedian margin deeply
incised ventrally (Fig. 46). Clypeus as in Fig., 43
Left mandible as in Fig. 45. Lingua of hypopharynx
with well-developed lateral processes (Fig. 66), an-
terior margin deeply cleft; superlingua of hypo-
pharynx as in Fig. 66, with a row of hair along
anterior margin. Segment 2 of maxillary palpi 1Y%
length of segment 1; segment 3 of palpi a little
longer than % length of segment 2, triangular: hair
on maxillae as in Fig. 60; a large V-shaped ridge on
inner anterior margin of galeu-lacinia. Labium as
in Fig. 72: segment 2 of palpi equal to a little longer
than segment 1; segment 3 of palpi a little less than
15 to 13 length of segment 2, triangular; paraglossae
ventral to glossae. Short hair on thorax, longer hair
on lateral marging of abdominal segments. Legs
(Tig. 85, 91): apex of claws hooked and narrow,
denticles on claws long, progressively large apically.
Gills (Fig. 79): gills 1-7 alike; dorsal and ventral
portions of lamellae slender, each portion tapered at
apex. gills progressively smaller posteriorly: main
trunk of tracheae along median line of lamellae,
tracheae on both sides of main trunk branched, tra-
cheae pigmented, branches much lighter. Postero-
lateral spittes on abdominal segments 2-9. spines pro-
gressively larger posteriorly. Terminal filament a
little longer than cerci.

History and Discussion~—Faton (1899} established
Delcatidium with D, lilii Eaton from New Zealand

{Vol.65 no. 6

as the type species, Deleatidium has included species
from Australia, New Zealand, Chile, and Brazil
Upon obtaining reared material from Chile, we herein
place the species originally described as Deleafidium
from Chile in Meridialaris. The Chilean nvmphs de-
scribed as (7)) Deleatidium by Needham and Murphy
{1924} have not been studied by us, and we do not
know if they are nymphs of Meridialaris.

Thew (1960) described from female imagos the
Brazilian species D. vittatum. One of us (W.L.P)
has examined the holotype of this species and finds
it does not represent Meridialaris as the fork of vein
MF of the fore wings is symmetrical, the cubital
area of the fore wings is expanded, and the 9th
sternum is apically cleft. Until reared material of
this species s available, we tentatively retain the
species in Deleatidium, although it obviously does
not belong there,

Meridialaris can be distinguished from Deleatidinm
by the following combination of characters. In the
imago, {13 the claws of a pair are dissimilar, one is
apically hooked and with an opposing heok, while the
other is obtuse and pad-like (Fig. 173, and (2) the
distal portion of vein MA iz not greatly sagged
posteriorlv  {Fig. 8). In the nvmphs, ahdominal
gills are alike on segments 1-7; dorsal and ventral
portion of lamellae are slender and each portion is
tapered at apex (Fig. 79).

Meridialariy can be distinguished from all genera
of the Leptoplilebiidae by the following combination
of characters, In the imago. (1% vein MPs of the
fore wings is moderately recurved (Fig. 8), (2) the
distal portion of vein MA is not greatly sagged
posteriorly (Fig., 8), (3) 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.
173, and (4) the penes of the male genitalia are
fused except for the apical cleft (Fig. 25. 26). In
the nymphs, (1) the anteromedian margin of the
labrum is deeply incised ventrally (Fig, 46), (2} the
denticles 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 lamellae are slender, each portion is
tapered apically (Fig. 793, and (4) posterolateral
spines occur on abdominal segments 2-9.

Mlustrations of Meridialaris sp. were made from
specimens collected at the following localities: Tig.
8, 9,17, 25, and 26 from Argentina, Neuquén Prov,,
Nireco. near Bariloche, 3-X11-1957, 1. Illies: Tig.
36 from Chile, Prov. Cautin, Lago Villarica, 26-II-
1958, Besch; Fig. 45, 46, 54, 60, 66, 72. and 91 from
Chile, Prov. Osorno, Rio Chanlelfu, Puvehue, 22.X1-
1963, G.F.E.; and Fig. 79 and 85 from Chile, Prov.,
Coquimbo, Rio Illapel, Huintil, Hacienda Illapel,
500 m, 12-X1-1963, G.F.E.

Biology—The genus Meridialaris is rather broadly
distributed ecologically and geographically. The
nymphs occupy a wide variety of permanent streams
from small rivulets to large rivers (e.g. Bio Rio,
Golgol, and Rahue}. The ability to live in a relatively
wide variety of streams, including large and warmer
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Fre, 75-81—Gills of avmph, 75, Penaphiebia sp., gill 4: 76, 77, H. anastoinesis (76, gill 32 77, il

18

M. brieni, gill 4;
sp., gill 4,

rivers, gives the genus a great ability to disperse,
The nvimphs of Meridialaris are fattened. They
occupy a varietv of microhabitats, but are found pri-
marily on the surfaces of stones and other flat ob-
jects. The nymphs have the ability to move ireely
i any direction in much the same way as do the
Heptageniidae.

Adults of Meridialaris were observed on numerous
occasions swarming in the evening over rivers and
streams most commonly swarming 3-3 m above the
stream. The adults tend to be scattered widely above
the water, not responding to specific water surfaces.
The nyuiphs of the various species mature at various
times throughout the summer. Adult records have a
seasonal range from nid-October to mid-May.

Massartellopsis Demoulin, 1933

(Fig. 10, 11, 18, 27, 28, 37, 47, 48, 35, 61, 67. 73, 80, 86,
92}
Massartellopsis Demoulin, 1955¢: 9.

Type-species—2M. iravrasavali Demoulin, original
designation,

Species neluded —M. irarrasavali Demoulin, 1935¢:
9.

Species Exvamined M. irarrazavali male imagos,
female imagos, and nymphs.

Distribution —Andes of Argentina and Chile, from
AMalleco Province (ca. 39° S) north to Coquinbo
Province (ca. 30° S,

Iaraco—~TLength of & : body 835: fore wings 11.0
mu. Length of 9: body 9.40: fore wings 10.0 mm.
Eves of & meet on meson of head, lower portion of
eves % lengtht of upper portion; eves of ¢ separated
on meson of head by a length 4 times as great as
maximum width of an eye. Wings (Fig. 10, 11):
vein R, of fore wings forked a little more than 4
distance from base to margin; vein MA forked a
little more than 14 distance from base to margin,
fork symumetrical. distal portion of vein MA mod-
erately sagged posteriorly; wvein MP, attached at
base to vein MP; with a cross vein more than 4
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79, Meridialaris sp., gill 4, 80, M. irarrazevali, gill 40 80, V. frarrazavali, gitl 42

1409

8

,79\

78,

81, Aronella

distance from base to margin; vein MP, moslerately
recurved {Fig. 103 vein [Cuy attached at base by
a eross vein to veins CuA and CuP (Fig, T, 1« cross
veins numerons. Costal margin of hind wings con-
vex, apex of convexity located 1% distance frem base
tFig. 11): cross veins numerous. Legs: ratios of
segments in male fore legs, 0.73:1.00¢3.3 mu + 100032
0.26:0.21:0.21:0.16. Claws of a pair alike, apically
hoaoked, each with an opposing hook « Fig, 18.. Aale
genitalia (Fig. 27, 28} 1 segments 2 and 3 of forceps
subequal in length, either segment a little <horter
than Y4 length of segment 1, hase of forceps broad,
its mner margin forming an extreme angular bend;
length of stvhiger plate along median line a little
longer than 15 maxinnon width: penes  divided,
tubular, an apical. dorsal projection on each penis
lobe «Fig. 27, 285, Ninth stermmu of = entire
(Fig. 375, Terminal filument a little longer than
cerci,

Martvre Nyyrm—Head prognathous.  Antennae
112 times as long as maximum length of head. Mouth-
parts {Fig. 47, 48, 35, 61, 67. 733 : dorsal hair on
labrum as in Fig. 47; submedian band of hair ex-
tended along anterior margin ventrally : anteremedian
margin deeply incised ( Fig. 487, Clypeus as in Fig.
47. Left mandible as in Fig. 33, Lingua of hypo-
pharyax with well-developed lateral processes { Fiz.
673, anterior margin deeply cleft: superlingua of
hypopharynx as in Fig, 67, with a row of ha'r along
anterior margin. Segment 2 of maxillary palpi %
length of segment 1; segment 3 of palpi a little longer
than 3% length of segment 2, wriangular; hair on
maxillae as in Fig, 61: a V-shaped ridge on inner
anterior nargin of galea-lacinia. Labium as in Fig.
731 segment 2 of palpi % to equal in length to seg-
ment 1; segment 3 of palpi a little more than 13
length of segment 2, triangular: paraglossae ventral
to glossae. Short hair on dorsum of body. longer
hair on lateral margins of abdominal segments, Legs
(Fig. 86, 92): apex of claws hooked and narrow,
denticles on claws long. Gills (Fig. 805 gills 1-7
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Fic. 82-87.—Fore leg of nymph. 82, Penaphichia sp.; 83, FL. anastomosts; 84, M. brieni; 85, Meridialaris sp.:
86, M. irarrazavali; 87, Atalonella sp.

F16. 88-93.—Fuore claw of nymph. 88, Penaphlebia sp.; 89, H. anastomosis; 90, Massartella sp.: 91, Meridialaris
spa 620 Modravrasacali; 93, Atalonella sp.
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alike; dorsal and ventral portions of lamellae slender,
each portion tapered at apex, gills progressively
smaller posteriorly: main trunk of tracheae along
median line of lamellae, tracheae on both sides of
main trunk branched, tracheae pigmented. Postero-
lateral spines on abdominal segments 2-9. spines pro-
gressively larger posteriorly. Terminal filament longer
than cerci.

History and Discussion—Demoulin (1955¢) estab-
lished the monotypic genus Massartellopsis for M.
trarrazavali occurring in Chile. The species was
described from male and female subimagos. Herein
the generic description is based on male and female
imagos and mature nymphs. The nymphs and adults
of Massartellopsis are reared.

Scholes (1961) placed the Tasmanian species ida
in Massartellopsis. The male imago and nymph of
this species are undescribed. Scholes (1961} com-
mented that the undescribed nymph of ida resenbles
that of Atalophlebic. The female imago of ida as
described by Tillyard (1933} has a 9th sternum
which is deeply incised posteriorly.

Massartellopsis can be distinguished from all genera
of the Leptophlebiidae by the following combination
of characters. In the imago. (1} vein MDP, of the
fore wings is moderately recurved (Fig. 103, (2
vein MP, of the fore wings is attached at base to
vein MP, witl a cross vein 15 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 (Fig. 18}, and (4) the penes of the male geni-
talia are divided and tubular; an apical dorsal pro-
jection occurs on each penis lobe (Fig. 27, 283, In
the nymiphs, (1) the anteromedian margin of the
labrum is deeply incised (Fig. 47, 48), (2 the den-
ticles on the claws are long (Fig. 923, (3% abdominal
gills occur on segments 1-7 and are alike: dorsal
and ventral portions of lamellae are slender, each
portion is tapered at apex (Fig. 80), and (4) pos-
terolateral spines occur on abdominal segments 2-9.

lustrations of M. irarrazevali were made from
specimens  collected at the following localities in
Chile: Fig. 10, 11, 18, 27 and 28 from Prov. Acon-
cagua, trib. Rio Blanco, 1600 m, 10-X1-1963, G.F.E.;
Fig. 37, 47, 48, 55, 61, 67, 73, 80, and 86 from Prov.
Aconcagua, Rio Blanco, 2200 m, 10-X1-1963, G.F.E.;
and Fig. 92 from Prov. Coquimbo, Rio Illapel, Caren,
Hacienda [lapel, 800 m, 13-X1-1963, G.F.E.

Biology—The genus Massartellopsis is a mod-
erately narrow ranging genus both ecologically and
geographically. The genus is found primarily in
medium to large streanss. In the Rio Blanco (Acon-
cagua) at 2200 m elevation, the nymphs were very
abundant and the mayfly fauna was otherwise limited
to Daetidae. At this date ({early November) the
water was very cold with snow still present on nearby
shaded slopes. The nymphs are flattened and well
adapted for fast water, The nymphs mature in No-
vember or December with known adult emergence
ranging from mid-September to late March. Swarm-
ing of adults has not been observed.
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Atalonells Needham & Murphy, 1924
(Fig. 12, 13, 19, 29-31, 38, 49, 30, 30, 62, o=, 74 2197, 93
Atalonelle Needham and Murphy, 1924 34

1946 ¢ 420,

Type-species.
ent designation.

Species Included in South America—dA. grandis
Demoulin, 1955¢c: 21 4. maculate Demoulin, 1955¢:
18; A. minor Demoulin, 1955¢c: 16; 4. ophis Need-
han and Murphy, 1924: 34,

Species Examined.~—A. ophis male and female
imagos and nymphs; Atalonella spp.. numerous male
and female imagos and nymphs from Chile,

Distribution.—Magallanes Province (ca. 33° S)
north along Coast Range in Chile and along Andes
in Chile and Argentina to Coquimbo Province, Chile
(ca. 30° S).

Imaco~Length of £ : body 6.0-80: fore wings
7.0-9.0 mm. Length of € : hody 6.0-10.0; fore wings
7.0-125 mn1. Eves of 4 separated on meson of head
by a length of little less than maximum width of a
lateral ocellus. lower portion of eves % length of
upper portion: eves of 2 separated on meson of head
by a length 4 times as great as maximum width of
an eve, Wings (Fig. 12, 13): vein R, of fore wings
forked % to a little more than 4 distance from base
to margin: vein MA forked a little more than 12
distance from base to margin, fork syimmetrical, dis-
tal portion of vein MA sagged posteriorly: vein
AMP, attached at base to vein MP; with a cross
vein more than 3% distance from base to margin,
vein MP, moderately recurved {Fig. 12); vein ICu,
attached. attached by a cross vein, or not attached
at base to vein CuA (Fig. 12} cross veins numerous.
Costal margin of hind wings convex, apex of con-
vexity located v distance from base (Fig. 13);
cross veins numerous, Legs: ratios of segments in
male fore legs, 0.77:1.00/2.2 mm}:0.12:0.35:0.35:0.27:
0.15. Claws of a pair alike, apically hooked, each
with an opposing hook (Fig. 19). Male genitalia
(Fig. 29-31): segment 3 of forceps a little shorter
than segment 2, segment 2 of forceps 4 length of
segment 1, base of forceps broad. its inner margin
forming an extreme angular bend; length of styliger
plate along median Hine ¥ maximum width: basal
half of penes fused, apical half divided, tubular, apex
blunt, shape as in Fig. 29-31. Ninth sternum of ¢
deeply cleft apically (Fig. 38). Terminal filament
longer than cerci.

Marcre Nympu—Head prognathous. Antennae 2
times as long as maximum length of head. Mouth-
parts (Fig. 49, 50, 56, 62, 68, 74} : dorsal hair on
labrum as in Fig. 49; submedian and anterolateral
bands of hair ventrally, 5 denticles on anteromedian
emargination, lateral 2 denticles on each side small,
equal sized, median denticle larger (Fig. 503, Clypeus
as in Fig. 49. Left mandible as in Fig. 56. Lingua
of hypopharynx with well-developed lateral processes
{Fig. 68), anterior margin shallowly cleft; super-
lingua of hypopharynx as in Fig, 68, with a row of
hair along anterior margin, Segment 2 of maxillary

Truver

A. ophis Needham & Murphy. pres-
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palpi a little longer than %t length of segment 1;
segment 3 of palpi a little shorter to equal length of
segment 2, triangular: a V-shaped ridge near the
ventral, inner anterolateral margin of maxillae; hair
on maxillae as in Fig. 62. Labium as in Fig, 74;
segment 2 of palpi a little shorter in length than
segment 1: segment 3 of palpi a little more than %
length of segment 2, triangular; paraglossae ventral
to glossze. Short hair on thorax. Legs (Fig. 87,
93) : apex of claws hooked and narrow, denticles on
claws progressively larger apically, except apical
denticle mnch larger, Gills (Fig. 81): gills 1-7
alike: dorsal and ventral portions of lamellae slender,
terminating in a slender tapered process at apex, ven-
tral portion smaller, gills progressively smaller pos-
teriorly s nain trunk of tracheae nearer to inner mar-
gin of lamellae, more so in dorsal portion, tracheae
on both sides of main trunk branched, tracheae pig-
mented but just a little darker than pigment of
lamellae. Posterolateral spines on abdominal seg-
ments 6-9, spines progressively larger posteriorly,
Terminal filament a little Jonger than cerci.

History and Discussion~—Needham and Murphy
(19244 established Jialonella for the new species
A, oplas and for A, fusca «Ulmer, 1919, Atalonelle
has included species from Anstralia, Tasmania, and
Chile. Upon obtaining reared material from Chile
we herein redescribe the adults and nymphs of the
Chilean representatives. Needham and Murphy (1924
described the supposed nymph of Atalonella and our
research confirms this association.

Needham and Murphy (1924) stated both species,
A. ophis 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 Australia and not Chile, but neither
designated a type-species of Aialonclla. We herein
designate 4. ophis as the type-species of Aialonella,

Navas (1918) established Nowusia for the Chilean
species N. delicata and, in 1923, placed Atalonella
as a synonym of Nousia. The question of whether or
not Afalonelle is a junior synonym of Nousio is
complicated. Traver (1946) did not accept N. deli-
cata as a congener of Atalonella because the drawing
of the hind wings of Nousia by Navas does not cor-
respond to that of the hindwings of known species of
Atalonella. One of us (G.F.E.) spent 23 months
collecting and rearing Ephemeroptera in Chile and
visited the type locality of Nowusia, los Perales, a
hacienda on the Marga-Marga River ca. 30 km ESE
of Valparaiso. The mayflies of the area are thus
moderately well known and Atalonelle was collected
from the Marga-Marga, both upstream and down-
strcam from Los Perales. The only recognized lepto-
phiebiid genus in Chile agreeing with N. delicata in
lind wing shape, genitalia shape, and fore wings as
short as 7 mm is Atalonella. However, Navas’ figure
of the male genitalia of Nousia is so featureless that
it could apply to almost any species of Atalonella.
The fact that the figure of the hind wings does not
agree with the wing venation of the known species
of Atalownella is not surprising. Navas was notori-
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ously inept. The type has not been located, so one
must depend on the description and the probably
inaccurate drawings. N. delicata is almost certainly
congeneric with Atalonella, but there 1s 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 given by Navas to Neotropical
wavilies is virtually impossible. If one applied the
name Nousia to delicate and the species now assigned
to Atalonella, one would not know the identity of
the type-species and hence would not be able to apply
the name Nousia in case the group was divided into
2 or more genera or subgenera. It therefore seems
advisable to regard N. 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 imago, (13 vein MP, of the fore
wings is moderately recurved (Fig. 12}, (2) vein
MP, of the fore wings is attached at base to vein

AMP, with a cross vein more than % the distance
from base to margin (Fig. 12}, (3) the claws of a
pair are alike; each is apically hooked and with an
opposing hook (Fig. 193, and (4) the basal half of
penes of the male genitalia is fused, while the apical
half is divided, tubular, and apex blunt as in Fig.
29-31. Iu the nymphs, (1) 5 denticles occur on the
anteromedian emargination of the labrum; lateral 2
denticles on each side are small and equal sized while
median denticle is larger (Fig. 49, 500, (2) denticles
on the claws are progressively larger apically, except
apical denticle 1¢ much larger (Fig., 93), (3) ab-
dominal gills occur on segnients 1-7 and are alike;
dorsal and ventral portions of lamellae are slender
and terminated in a slender tapered apical process
(Fig. 81), and (4) posterolateral spines occur on
abdominal segments 6-9.

IMustrations of Atalonella sp. were made from
specimens collected at the following locality in Chile:
Prov. Malleco, Arrovo Pelienco, Trib. Rio Bio Bio,
near Marimenuco, 12-X11-1963, G.F.E.

Riology—The genus Atalonelle is quite wide rang-
ing ecologically and geographically. It is found in
the Andes in numerous arroyve 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 thev are common in a wide variety of streams up
to ca. 10 m wide. The nvmphs 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 species 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. Males of other species swarm over and near
streams in the evening. The various species have a
wide range of emergence dates with adult records
ranging from mid-September to mid-June.
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PHYLOGENY AND RELATIONSHTIPS OF THE GENERA

A review of the literature concerning the genera
discussed herein reveals the morphological similar-
ities hetween these southern South American genera
and genera occuring in the Ethiopian and Australian
regions. Peters and Edmunds (1964, 1970 discussed
the relationships of certain Ethioplan representatives
to genera occurring in the Neotropical and Australian
regions and indicated that further studies would
clarify the possibility of a Paleantarctic dispersal
route. While we have not vet completed a detailed
study of the genera occurring in the Australian re-
glon, some preliminary conclusions can be made con-
cerning the South American representatives,

Penaphlebia, Hapsiphicbia, and Massariella all ap-
pear to be clogely related. and all possess several
similar morphological traits. In the imagoes, {1) vein
MP, of the fore wings is strongly recurved {Fig. 2,
4. 6). (2) the claws of a pair are alike: each is
apically hooked with an opposing hook (Fig. 14-16).
adl (3) the penes of the male imagos are divided
and tubular, and cach lobe possesses at least one
subapical spine or projection {Fig, 20-24), In the
nymphs, (1) the glossae of the labium are curved
over ventrally (Fig. 69-71), and 2 the middle ab-
dominal gills are plate-hke « Fig. 73, 76, 781,

Penaphleblia appears to be the miost primitive of
these 3 genera. No specializations of the wings or
external femnale genitalia appear to occur in the
adults. The abdominal gills are plate-like and with
no apparent specialized modifications in the nymphs,

Hapsiplilebia appears to be more specialized than
Penaphicbia and probably arose from a Penaphlebia-
type ancestor in continental South America. In the
iagos, (1) the cross veins in the apical 15 of cell C
of the fore wings are anastomosed ([Fig. 4y, (2)
the male forelegs are much longer in relation to hody
length than those of Penaplidebia, and (31 the 2
possesses a well-develaped ovipositor or cgg guide
extending to just past the anterior margin of abdomi-
nal segment 8 (Fig. 32). In the nvmphs, the alxdomi-
nal gills occur on segments 1-7; gills on segments
1-5 are alike and plate-like while gills on segments
6 and 7 are slender (Fig. 76,777,

Massartella appears to be more specialized than
Penaphlebia and probably arose from a Penaphlchia-
type ancestor in continental South America. In the
imagos, (1) distal portion of vein MA of fore wings
is a little sagged posteriorly (Fig. 67, (23 vein ICy,
of the fore wings iz attached at base by a cross vein
to vein CuA and CuP (Fig. 6). and (3) segments 2
and 3 of forceps of male genitalia are each Y13 length
of segment 1 (Fig. 24, In the nymphs, (1) the
denticles on the claws are progressively larger api-
cally, except the apical denticle is larger (Fig. 90),
and (2% abdominal gills occur on only segments 1-6,

XNo known representatives from the Ethiopian re-
gion appear to be closely related to these 3 genera;
however, Atalophicbio and related genera from the
Australian region appear to be closely related. As
pointed out in the discussion of Penaplilebia, prelimi-
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nary studies indicate the aduliz of Ataloplichia,
Penaphicbia, Hapsiphlebia. :nd MHassartella are mor-
phologically very similar, while the nymphs of all
these genera are distinct. Based on the generic
criteria discussed by Peters and Edmuonds ¢1970)
the 3 temperate South American groups should be
recognized as genera distinet from Atalophlebia.

Meridialaris and  Massartellopsis appear to be
closely related. The 2 genera possess several similar
morphological traits, In the imagos, (1) vein MP,
of the fore wings 1s moderately recurved (Fig. 8§,
103, (2) spines or projections, when preseut. are
located at the apex of the penes of male genitalia
(Fig. 25-283, (35 the eves of the 4 meet on meson
of head, and (4) the 9th sternum of the ¢ 15 entire
(Fig. 36, 37). In the nyvmphs, {17 the anterontedian
emargination of the labrum is deeply incised as in
Fig. 46, 48, (2) the glossae of the lubium are straight
and not curved over ventrally Fig. 72, 731, (3)
dorsal and ventral portions of lamellae of the abdomi-
nal gills are slender and each portion s tapered at
apex: the main trunk of trachese runs along the
median line of lamellae of the abdominal gills 1 Fig.
79. 80y, and (4) posterolateral spines occur on
abdominal segments 2-9,

Mussartcllopsis appears to be more xpecialized than
Meridialaris and probably arose from o Meridialaris-
type ancestor in continental South America. The
adults of the 2 genera are worphologically very
similar, and it is conceivable that the divided, tubulur
penes of the male genitalin (Fig. 28 of Massartol-
lopsis arose from the primitive fused penes (Fig. 25,
265 of Meridialarts, In fact, on first examination the
penes of MWassartellopsis superficially resemble those
of Meridialaris as the 2 penis lobes wsnally le close
together. The nymphs of these 2 genera nre mor-
phologically very sumilar.

No known representatives from the Ethiopian and
Austridian regions appear to be closely related to
Massartcllopsis, However. Deleatidinm  from  the
Anstralinn region appears to be closely velated to
Meridiadaris and the 2 genern can be distinguished
in the adults and nymphs by the chivacters given in
the discussion on Meridialaris, "Nso. VN erdialaris
and Deleatidimn appear closely related to 5 priomr
and Adenophlebia in the Ethiopian regi: ax the
wing venation and fused penes of the male genitalia
are similar for all the genera. Peters and Edmunds
(1970) voted adults from Madagascar that are very
similar to Deleatidinim (comparison made 1o Chilean
species now placed in Meridialaris).

Atalonclla appears to represent a separate line of
evolution. \While the genus does belong to the same
conplex as the other genera discussed herein, its
relationships to these genera and other southern
hemisphere genera is unclear. No knoww represen-
tatives from the Ethiopian region appear to be elnsely
related to Atalonella, Several species from the Aus-
tralian region are at present placed m Lalonelly and
preliminary examination indicates these species to be
morphologically very similar to the South American
species.
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