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ABSTRACT. There is suggested a new phylogenetic classification of the taxa, which in various non-phylogenetic ranking classifications can be named by a common name subfamily Atalophlebiinae; there are established new family-group taxa Calliarcyinae, Terpidinae and Castanophlebiinae subfam.n. and new taxa
with non-typified circumscriptional names Atalophleboadentata, Atalophlebopectinata, Atalophleboculata,
Atalophlebomaxillata and Atalophlebolinguata taxa n.
Diagnosis of Terpides (= Fittkaulus syn.n., = Tikuna
syn.n.) is revised. Basing on material collected by the
author in Peruvian Amazonia, there are described three
new species: Terpides (Fittkaulus) amazonicus sp.n.
(as larvae and imagoes reared from larvae), Terpides
(Tikuna) nigrobulla sp.n. (as larvae and male subimago
reared from larva) and Terpides (Tikuna) fusconotum
sp.n. (as male imago reared from subimago). Some larval
characters for Terpides (Tikuna) bilineata are described
for the first time. The species from Costa Rica, determined by Savage et al. [2005] as Tikuna atramentum,
probably represents a new species, which here is discussed under an arbitrary name Terpides (Tikuna)
sp. SFP.
ÐÅÇÞÌÅ. Ïðåäëîæåíà íîâàÿ ôèëîãåíåòè÷åñêàÿ
êëàññèôèêàöèÿ òàêñîíîâ, êîòîðûå â ðàçëè÷íûõ íåôèëîãåíåòè÷åñêèõ ðàíãîâûõ êëàññèôèêàöèÿõ ìîãóò
áûòü íàçâàíû îáùèì íàçâàíèåì ïîäñåìåéñòâî
Atalophlebiinae; óñòàíîâëåíû íîâûå òàñîíû ãðóïïû
ñåìåéñòâà  Calliarcyinae, Terpidinae è Castanophlebiinae subfam.n. è íîâûå òàêñîíû ñ íåòèïèôèöèðîâàííûìè îáú¸ìíûìè íàçâàíèÿìè  Atalophleboadentata, Atalophlebopectinata, Atalophleboculata,
Printed in 2010.

Atalophlebomaxillata è Atalophlebolinguata taxa n.
Ïåðåñìîòðåí äèàãíîç Terpides (= Fittkaulus syn.n., =
Tikuna syn.n.). Íà îñíîâå ìàòåðèàëà, ñîáðàííîãî
àâòîðîì â Ïåðóàíñêîé Àìàçîíèè îïèñàíû òðè íîâûõ âèäà: Terpides (Fittkaulus) amazonicus sp.n. (ïî
ëè÷èíêàì è èìàãî, âûâåäåííûì èç ëè÷èíîê), Terpides
(Tikuna) nigrobulla sp.n. (ïî ëè÷èíêàì è ñàìöó ñóáèìàãî, âûâåäåííîìó èç ëè÷èíêè) è Terpides (Tikuna)
fusconotum sp.n. (ïî ñàìöó èìàãî, âûâåäåííîìó èç
ñóáèìàãî). Âïåðâûå îïèñàíû íåêîòîðûå ëè÷èíî÷íûå ïðèçíàêè Terpides (Tikuna) bilineata. Âèä èç
Êîñòà Ðèêè, îïðåäåëåííûé Ñýâýäæåì è äð. [Savage et
al., 2005] êàê Tikuna atramentum, âåðîÿòíî, ïðåäñòàâëÿåò ñîáîé íîâûé âèä; çäåñü îí îáñóæäàåòñÿ ïîä
óñëîâíûì íàçâàíèåì Terpides (Tikuna) sp. SFP.

Introduction
This paper continues a series of publications whose
aim is to bring in order system of Leptophlebiidae.
Now it is used to divide the family Leptophlebiidae
into many genera, whose number is nearly equal to the
number of known species. Descriptions of these genera and species are in most cases rather detailed and
accompanied by beautiful figures, but the most important characters remain to be non-described or described
insufficiently.
Larval mouth apparatus is described and figured for
each species, but on these figures mouth parts are
shown together with all their setae, which are very
dense and because of this can not be drawn adequately; so such important details as structure and position
of dentisetae and constant setal rows appear to be nondescribed.
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Most descriptions ignore such important character, as
presence or absence of the patella-tibial suture; nearly for
each species there is published a detailed figure of larval
fore leg, but it does not contain necessary information,
because in leptophlebiid larvae fore legs differ from middle and hind legs, and in all cases lack patella-tibial suture.
Most descriptions of larval coloration are meaningless, because the authors do not make difference between cuticular color (which exists only in larval stage
and changes its intensity during each molting cycle) and
hypodermal color (which passes through all larval instars to subimago and imago). Subimaginal cuticular
pigmentation, being important in many cases, is described for a few species only.
Many taxa of leptophlebiids have tropical and notogean distribution, and for a long time I had no enough
material of them; because of this, in the monograph on
mayfly systematics [Kluge, 2004] system of leptophlebiids is omitted. The present paper is based on material,
collected by me in Peru in 2006.
All material examined (including the holotypes of
Terpides amazonicus, T. fusconotum and T. nigrobulla
spp.n.) is deposited in the Zoological institute of Russian Academy of Sciences (in Saint-Petersburg), temporarily locates in Department of Entomology of SaintPetersburg State University [Kluge, 1995]. The same is
true for material from Peru described in my previous
papers [Kluge, 2007, 2008], including the holotypes of
Oligoneuria itayana, Simothraulopsis sabalo, S. plesius
and Hermanella chimaera.
In the lists of material examined, the following arbitrary signs are used: L  larva; S  subimago; I  imago;
L-S-I  male imago reared from larva; L/S  male
subimago extracted from mature larva.

I. System of Atalophlebiinae and position of
Terpides
Phylogenetic reconstruction should be based not on
occasional combinations of characters (as in some calculations based on the non-scientific principle of parsimony), but on unique and conservative autapomorphies.
Overwhelming majority of Atalophlebiinae have the
following features in mouthpart structure, not found in
other taxa: maxilla lacks canines and has a single comblike dentiseta directed apically; hypopharynx bears a
pair of processes. These features are highly conservative, being retained in representatives with variously
modified mouth apparates, independently of shape and
specialization of maxillae and hypopharynx. The phylogenetic classification of Atalophlebiinae should be based
on assumption that each of these characters appeared
once and just after its appearance became conservative
[Kluge, 2008]. According to this classification, the
holophylum Leptophlebia/fg1 (corresponding to the family Leptophlebiidae in the generally accepted sense) is
divided into (1) plesiomorphon Leptophlebia/fg2 (incl.
Paraleptophlebia Lestage, 1917, Neoleptophlebia Kluge,
1997, Habrophlebiodes Ulmer, 1920) [f: Leptophlebini

Banks, 1900; g: Leptophlebia Westwood, 1840] and (2)
holophylum Atalophleboadentata. Detailed phylogenetic
classification will be given in the website Phylogeny of
Ephemeroptera [Kluge, web publication].
1. ATALOPHLEBOADENTATA, or Atalophlebia/fg1
Circumscriptional name: A TALOPHLEBOADENTATA Kluge,
taxon n.
Hierarchical name: Atalophlebia/fg1 (incl. Calliarcys) [f: Atalophlebiinae Peters, 1980; g: Atalophlebia Eaton, 1881a].
Possible ranking name in non-phylogenetic classifications: subfamily Atalophlebiinae (in 1st, the widest sense).

Holophyletic taxon, characterized by an autapomorphy:
maxillary canines are lost. The taxon Atalophleboadentata is
divided into Calliarcys and Atalophlebopectinata.
1.1. Calliarcys

Circumscriptional name: absent.
Hierarchical name: Calliarcys/fg1 [f: Calliarcyinae Kluge,
subfam.n., type genus Calliarcys; g: Calliarcys Eaton, 1881b].
Possible ranking names in non-phylogenetic classifications:
subfamily Calliarcyinae and genus Calliarcys.

Monospecific taxon, includes a single species Calliarcys humilis Eaton 1881, whose distribution is restricted by Iberian Peninsula.
1.2. ATALOPHLEBOPECTINATA, or Atalophlebia/fg2

Circumscriptional name: A TALOPHLEBOPECTINATA Kluge,
taxon n.
Hierarchical name: Atalophlebia/fg2 (sine Calliarcys; incl.
Habrophlebia).
Possible ranking name in non-phylogenetic classifications: subfamily Atalophlebiinae (in 2nd, wide sense).

Holophyletic taxon, characterized by the following autapomorphies:

(1) Proximal dentiseta has comb-like form (Fig. 1).
(2) Labrum has two transverse rows of setae.
The taxon Atalophlebopectinata is divided into
Habrophlebia/fg1 and Atalophleboculata.
1.2.1. Habrophlebia/fg1

Circumscriptional name: absent.
Hierarchical name: Habrophlebia/fg1 (incl. Habroleptoides) [f:
Habrophlebiinae Kluge, 1994; g: Habrophlebia Eaton, 1881a].
Possible ranking name in non-phylogenetic classifications: subfamily Habrophlebiinae.

Holophyletic taxon [Kluge, 1994]. Includes about
25 species, whose distribution is restricted by Holarctic.
1.2.2. ATALOPHLEBOCULATA, or Atalophlebia/fg3

Circumscriptional name: ATALOPHLEBOCULATA Kluge, taxon n.
Hierarchical name: Atalophlebia/fg3 (sine Habrophlebia; incl.
Terpides).
Possible ranking name in non-phylogenetic classifications: subfamily Atalophlebiinae (in 3rd, medium sense).

Holophyletic taxon, characterized by the following autapomorphies:

(1) Upper portion of male eyes has square facets
[Peters & Gillies, 1995].
(2) Stout setae on distal margin of labrum are lost.
The taxon Atalophleboculata is divided into Terpides/fg1 and Atalophlebomaxillata.
1.2.2.1. Terpides/fg1

Circumscriptional name: absent.
Hierarchical name: Terpides/fg1 (incl. Fittkaulus Savage &
Peters, 1978, Tikuna Savage et al., 2005) [f: Terpidinae Kluge,

Higher system of Atalophlebiinae
subfam.n., type genus Terpides; g: Terpides Demoulin, 1966].
Possible ranking name in non-phylogenetic classifications: subfamily Terpidinae.
In circumscription corresponds to Terpides lineage: Savage,
1986.

Holophyletic taxon; includes 11 species, whose distribution is restricted by Neotropical Region (see below).
1.2.2.2. ATALOPHLEBOMAXILLATA, or Atalophlebia/fg4

Circumscriptional name: A TALOPHLEBOMAXILLATA Kluge,
taxon n.
Hierarchical name: Atalophlebia/fg4 (sine Terpides; incl.
Castanophlebia).
Possible ranking name in non-phylogenetic classifications: subfamily Atalophlebiinae (in 4th, narrow sense).
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Holophyletic taxon, characterized by the following
autapomorphy: distal dentiseta is lost. So maxilla, instead of initial three canines and two dentisetae, has a
single comb-like dentiseta directed apically (it corresponds to the initial proximal dentiseta); in a few taxa,
such as Hermanellognatha and Choroterpides, this dentiseta is also lost. The taxon Atalophlebomaxillata is
divided into Castanophlebia and Atalophlebolinguata.
1.2.2.2.1. Castanophlebia
Circumscriptional name: absent.
Hierarchical name: Castanophlebia/fg1 [f: Castanophlebiinae
Kluge, subfam.n., type genus Castanophlebia; g: Castanophlebia
Barnard, 1932].

Table. Characters of species in Terpides/fg1
Òàáëèöà. Âèäîâûå ïðèçíàêè â Terpides/fg1

Table legend: * species examined; + character present;  character absent; ~ character non-distinguishable or variable; ? character nondescribed; ? character unknown. Frames indicate subgeneric characters.
Ëåãåíäà: * âèä èçó÷åí; + ïðèçíàê èìååòñÿ;  ïðèçíàê îòñóòñòâóåò; ~ ïðèçíàê íåÿâñòâåííûé èëè èçìåí÷èâ; ? ïðèçíàê íå îïèñàí;
? ïðèçíàê íå èçâåñòåí. Ðàìêè îáîçíà÷àþò ïðèçíàêè ïîäðîäîâ.
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Possible ranking names in non-phylogenetic classifications:
subfamily Castanophlebiinae and genus Castanophlebia.

Holophyletic taxon. Includes 2 species, whose distribution is restricted by Ethiopian Region.
1.2.2.2.2. ATALOPHLEBOLINGUATA, or Atalophlebia/fg5
Circumscriptional name: A TALOPHLEBOLINGUATA Kluge,
taxon n.
Hierarchical name: Atalophlebia/fg5 (sine Castanophlebia).
Possible ranking name in non-phylogenetic classifications: subfamily Atalophlebiinae (in 5th, the narrowest sense).

Holophyletic taxon, characterized by the following
autapomorphy: hypopharynx has a pair of lateral processes. The taxon Atalophlebolinguata includes majority of Leptophlebiidae and has world-wide distribution.

DISCUSSION. W. Peters [1997] regarded the Terpides lineage and Castanophlebia to be sister groups
and listed the following characters which he regarded
to be their synapomorphies: (1) cross veins in cells C
and Sc of hind wing crowded in middle of each cell
under costal projection; (2) penes with a ventral rod or
ridge; (3) styliger dish-shaped (posteromedian margin broad, concave; lateral margins extended); (4)
larval claws with large median denticle. Actually, the
structure of hind wing, which is characteristic for
Terpides/fg1 and Castanophlebia, repeats in many
non-related taxa of Leptophlebiidae; shape of penis is
quite different in Terpides/fg1 (where it has similarity
in all species) and in Castanophlebia; styliger is more
or less concave in some other taxa [see, for example,
Kluge, 2008: Figs 13, 18]; enlarged denticle on claw is
present not in all Terpides/fg1, but in three species
only, while in other 4 or 5 known species all denticles
are subequal (see Table 1). Actually Castanophlebia
belongs to a holophylum Atalophlebomaxillata, which
does not include Terpides/fg1: as in other Atalophlebomaxillata, in Castanophlebia maxillae lack distal
dentiseta, and mandibles are flattened, with outer margin widened and convex.

II. Characteristics and classification of
Terpides/fg1
Larva. Head is more hypognathous than in most
leptophlebiids. Labrum is narrower than clypeus, parallel-sided, with wide median emargination; both transverse setal rows locate near anterior margin [Peters &
Harrison, 1974: Fig. 13]; at least in all three species
examined these rows are irregular. Mandibles are more
robust and have less convex outer margin than in
Atalophlebomaxillata. Hypopharynx lacks lateral projections (unlike Atalophlebolinguata). Maxilla has a
pectinate proximal dentiseta (typical for Atalophlebopectinata) and a simple distal dentiseta (unlike Atalophlebomaxillata); apical-ventral row of stout pectinate setae
(characteristic for Leptophlebia/fg1) is short, consists
of 67 pectinate setae only (Fig. 1). Labium: glossae
have characteristic shape, curved over ventro-laterally.
Stout pointed spine-like setae on inner margin of 3rd

segment of labial palp form a single regular longitudinal
row, that gives this segment serrate appearance. Fore
femur (which in all leptophlebiids is more or less thickened basally, with outer margin convex basally) is much
thicker than middle and hind femora and bears a regular
longitudinal row of short, stout, pointed, spine-like
setae on inner margin, that gives femur serrate appearance; other setae are situated irregularly [Peters & Harrison, 1974: Fig. 17]. Middle and hind femora are
slender, parallel-sided, with irregularly situated setae
only. Tibiae of all legs are slender; tibiae of middle and
hind legs retain patella-tibial suture (unlike Neotropical
taxon Hermanellonota and some Old World taxa). Abdominal segment VII always lacks posterolateral spines,
while previous and next segments can have posterolateral spines (unlike other mayflies, whose posterolateral
spines are not interrupted): posterolateral spines on
segments VIII and IX are always present; on segment VI
and more anterior segments posterolateral spines are
either present, or absent. Caudalii have long secondary
swimming setae: paracercus has clusters of long dense
setae on lateral sides of each segment border, each
cercus has such clusters on median side only (this
setation superficially resembles siphlonuroud setation
and functions in the same manner).
Subimago. On mesonotal cuticle, paired pigmented
area, which is bordered by the mesonotal suture, is very
narrow, in a form of a stripe along the medioparapsidal
suture; posterior scutal protuberances are colorless and
lacking microtrichiae. These features are well visible in
species with intensive subimaginal cuticular pigmentation (Fig. 14); in species with colorless subimaginal
cuticle, shape of pigmented areas is poorly visible, but
is the same.
Subimago and imago. Fore wing has MA fork
asymmetric (Figs 12, 13, 21, 24, 28) (plesiomorphy
within leptophlebiids, autapomorphy of Leptophlebia/
fg1); originally MA fork of Terpides was wrongly described as symmetric [Demoulin, 1966]. Hind wing is
small, with prominent costal projection, Sc terminates
just distad of costal projection and far from apex (Figs
12, 13, 21, 24) (the same in many non-related taxa).
Tibiae of middle and hind legs retain patella-tibial
suture (unlike Neotropical taxon Hermanellonota and
some Old World taxa). On all legs both claws are
pointed (apomorphy, independently appeared in several
non-related mayfly taxa, while initial for Ephemeroptera
are ephemeropteroid claws [Kluge, 2004]). On each
gonostylus, the both distal segments are small, in some
species fused forming a single segment. Penis lobes
have slender apices brought together (Figs 15, 23, 26).
Classification of Terpides/fg1. Recently this taxon
is regarded to be consisted of three genera: Terpides
Demoulin, 1966, Fittkaulus Savage & Peters, 1978 and
Tikuna Savage, Flowers & Porras, 2005. Each of these
genera was originally established for a single species.
Now the genus Terpides includes 4 species, among
which only one species, T. jessiae Peters & Harrison,
1974, is known both as larvae and imagoes [Peters &
Harrison, 1974; Boutonnet et al., 2004]; two species,

Higher system of Atalophlebiinae
T. guyanensis Demoulin, 1966 and T. diadema LugoOrtiz & McCafferty, 1996, are known as larvae only
[Demoulin, 1966; Boutonnet et al., 2004; Lugo-Ortiz &
McCafferty, 1996]; one species, T. vinculum (Traver,
1947 [Choroterpes]), is known as female imago only
[Traver, 1947] and has doubtful systematic position.
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The genus Fittkaulus includes 3 species, among which
only one species, F. maculatus Savage & Peters, 1978,
is known as larvae and imago [Savage & Peters, 1978],
while two other species, F. cuiabae Savage, 1986 and
F. cururuensis Savage, 1986, are known as female imagoes only [Savage, 1986] and have doubtful systematic
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Figs 15. Terpides (Fittkaulus) amazonicus sp.n., larva: 1  maxilla, dorsal view (interrupted lines show details of ventral side: outline
of apical field of setae, round bases of ventral pectinate setae and setae of ventro-median row; most part of apical and ventral setae not shown,
areas occupied by them shown by dotted lines); 2  claw (hind leg of holotype); 3  exuviae of right half of pronotum and mesonotum
(cuticular pigmentation shown by dots); 4  right half of metanotum; 5  abdominal sternum IX and protopenis; 25  holotype.
Ðèñ. 15. Terpides (Fittkaulus) amazonicus sp.n., ëè÷èíêà: 1  ìàêñèëëà, äîðñàëüíî (ïðåðûâèñòûìè ëèíèÿìè ïîêàçàíû äåòàëè íà
âåíòðàëüíîé ñòîðîíå: ãðàíèöà àïèêàëüíîãî ïîëÿ ùåòèíîê, êðóãëûå îñíîâàíèÿ âåíòðàëüíûõ ãðåáåí÷àòûõ ùåòèíîê è ùåòèíêè âåíòðîìåäèàëüíîãî ðÿäà; áîëüøàÿ ÷àñòü àïèêàëüíûõ è âåíòðàëüíûõ ùåòèíîê íå ïîêàçàíà, çàíèìàåìûå èìè îáëàñòè ïîêàçàíû òî÷å÷íûìè
ëèíèÿìè); 2  êîãîòîê (çàäíÿÿ íîãà ãîëîòèïà); 3  ýêçóâèé ïðàâîé ïîëîâèíû ïðîíîòóìà è ìåçîíîòóìà (êóòèêóëÿðíàÿïèãìåíòàöèÿ
ïîêàçàíà ïóíêòèðîâêîé); 4  ïðàâàÿ ïîëîâèíà ìåòàíîòóìà; 5  IX ñòåðíèò áðþøêà è ïðîòîïåíèñ; 25  ãîëîòèï.
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position. The genus Tikuna consists of two species, for
one of which, T. atramentum (Traver, 1947 [Choroterpes]), larvae and imagoes are ascribed [Savage, Flowers
& Porras, 2005], and another one, T. bilineata (Needham
& Murphy, 1924 [Choroterpes]), is known as imagoes
only [Needham & Murphy, 1924]. In the present paper
3 new species and some larval characters of bilineata
[Choroterpes] are described. In spite of this, our knowledge about species composition of Terpides/fg1 remains to be too poor and does not allow to divide this
small group into three or more subordinated taxa. It is
most expedient to regard all known representatives of
Terpides/fg1 as one genus, in order to avoid unnecessary changes of species binomina. Provisionally, this
genus Terpides s.l. (= Fittkaulus syn.n., = Tikuna syn.n.)
can be divided into three subgenera, each characterized
by a single character. Two of these characters (belonging to the subgenera Fittkaulus and Tikuna) are imaginal, and the third one (belonging to the subgenus Terpides) is larval. As larvae and imagoes are associated
for 4 or 5 species only, we can not be sure that there are
no species which combine characters of different subgenera.
The provisional classification suggested in the present
paper, is the following.
The subgenus Fittkaulus can be characterized by a
single apical segment of gonostylus (Fig. 15) (while in
other taxa the both segments are retained). High eyes of
male can not be included in the diagnosis of this taxon,
because this character exists in a single species only.
Here belong 2 species: Terpides (Fittkaulus) maculatus
(Savage & Peters, 1978) comb.n. and Terpides (Fittkaulus) amazonicus sp.n.
The subgenus Tikuna can be characterized by yellow apex of subcostal field of fore wing (while in other
taxa there are brown or black maculae, but not yellow
coloration) and, possibly, by presence of projections by
sides of terminal filament on ventral lamella of tergalii
IIVI (Fig. 17) (while in other taxa such projections are
either absent, or present on dorsal lamellae only). Here
belong 5 species: Terpides (Tikuna) fusconotum sp.n.,
Terpides (Tikuna) nigrobulla sp.n., Terpides (Tikuna)
bilineata (Needham & Murphy, 1924 [Choroterpes])
comb.n., Terpides (Tikuna) atramentum (Traver, 1947
[Choroterpes]) comb.n. and unnamed species Terpides
(Tikuna) sp. SFP (= Tikuna atramentum: Savage, Flowers & Porras, 2005).
The subgenus Terpides s. str. can be characterized
by enlarged apical denticle of inner row on larval claw
(while in other taxa all denticles of the inner row and the
subapical row have equal length). Here belong 3 species: Terpides (Terpides) jessiae Peters & Harrison,
1974, Terpides (Terpides) guyanensis Demoulin, 1966
and Terpides (Terpides) diadema Lugo-Ortiz & McCafferty, 1996.
Other species are known as female adults only and
have uncertain systematic position: Terpides cuiabae
(Savage, 1986 [Fittkaulus]) comb.n., Terpides cururuensis (Savage, 1986 [Fittkaulus]) comb.n. and Terpides vinculum (Traver, 1947 [Choroterpes]) comb.n.

III. Species of Terpides from Peruvian
Amazonia
1. Terpides (Fittkaulus) amazonicus Kluge, sp.n.
Figs 115
MATERIAL. Holotype: L-S-I {specimen [XXIV](4)A}:
PERU, Prov. Loreto, Quebrada El Sabalo  right tributary of Rio
Itaya at midway between Puente Itaya (57 km by road from Iquitos)
and San Joaquin de Omaguas (on Rio Amazon), 9.II.2006, coll. N.
Kluge. Paratypes: 1 L-S-I {specimen [XXX](4)}, 1  subimago
{specimen [XXIX](1)A}, 31 larvae, the same locality as holotype,
116.II.2006.

Larva. CUTICULAR COLORATION: Head, pronotum and mesonotum are light brown, with numerous distinctly outlined
roundish blanks; among them characteristic blanks on mesonotum locate laterally-anteriorly and medially-posteriorly
(Fig. 3). Fore legs are colorless; middle and hind legs are
colorless, with brown band near tip of femur. Abdominal
terga have contrasting light brown marks and lighter blanks,
repeated on segments IIIVIII (Fig. 8); among them there are
characteristic paired submedian oblique light stripes on brown
background; each tergum IVII has a pair of dark brown
spots near bases of tergalii. Caudalii unicolor.
HYPODERMAL COLORATION: Most part of body is light, with
small contrasting dark brown markings; fore protoptera have
maculae as on imaginal wings (Figs 1213). Fore femora are
either colorless, or have brown bands near base and near tip,
or are entirely brown; middle and hind femora can have
brown band near tip, as in imago. Abdomen can have brown
markings as in imago (Fig. 11), including dark brown bands
on posterior margins of terga, dark brown spots near bases of
tergalii, transverse brown stripe on sternum I, lateral oblique
brown stripes on sterna IIV and median anterior brown spot
on some sterna.
SHAPE AND SETATION: Maxilla has 6 (3+3) pectinate setae
in the ventral-apical row (Fig. 1). Fore femur, besides a
regular row of spine-like setae on inner margin and irregular
pointed setae near outer margin (as in all Terpides/fg1), has
serrate (but not pectinate) pointed setae, situated irregularly
on anterior surface near inner margin. All denticles of claw
are subequal (Fig. 2). On abdomen, posterolateral spines,
besides segments VIIIIX, are present on segments VVI
and more anterior ones; on segments VVI and VIIIIX they
are subequal, long and pointed (Fig. 8); on segments IIIV
they are less expressed, smaller and more blunt. Abdominal
terga IIV lack denticles on posterior margins; terga VX
have regular, long, pointed denticles on posterior margins
(Fig. 8). Tergalius I is the longest, with dorsal lamella slightly
widened, both lamellae lack projections by sides of the
terminal filament (Fig. 6). Tergalii IIVI are subequal, with
both lamellae widened; dorsal lamella has prominent projections by sides of the terminal filament; ventral lamella lacks
such projections (Figs 78). Tergalius VII lacks projections
by sides of the terminal filament (Fig. 9). Protopenis has
apices widely separated (Fig. 5) (unlike imaginal penis).
Subimago. CUTICULAR COLORATION AND TEXTURE: Pronotum is light brownish. Mesonotum has contrasting dark brown
markings on colorless background; the paired dark area
bordered by mesonotal suture, is very narrow, in a form of a
stripe along medioparapsidal suture; posterior scutal protuberances are partly brown, partly colorless (Fig. 14). Microtrichiae densely cover whole mesonotum except for posterior
scutal protuberances; posterior scutal protuberances (both
brown and colorless areas) lack microtrichiae. Ventral and
lateral parts of thorax are colorless, with diffusive light
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brownish maculation. Legs are colorless. Abdomen is light
brownish with colorless, paired, submedian, oblique stripes
on terga and sterna.
HYPODERMAL COLORATION: Color of legs and abdomen is as
in imago.
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Imago, male. Head is light brown. Upper portions of
eyes are not high (Fig. 10), orange-brown, facetted surface are
bordered by darker brownish; upper part of stem is light
yellowish, lower part of stem is brown. Thorax is light brown
with darker brown and lighter ocher maculation. On fore
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Figs 611. Terpides (Fittkaulus) amazonicus sp.n. (holotype): 6  tergalius I; 7  tergalius II; 8  exiviae of abdominal tergum VI
with tergalius (cuticular pigmentation shown by dots); 9  tergalius VII; 10  head of male imago; 11  abdomen of male imago spread
on slide (hypodermal pigmentation shown by dots).
Ðèñ. 611. Terpides (Fittkaulus) amazonicus sp.n. (ãîëîòèï): 6  òåðãàëèÿ I ïàðû; 7  òåðãàëèÿ II ïàðû; 8  ýçóâèé VI òåðãèòà
áðþøêà ñ òåðãàëèåé (êóòèêóëÿðíàÿ ïèãìåíòàöèÿ ïîêàçàíà ïóíêòèðîâêîé); 9  òåðãàëèÿ VII ïàðû; 10  ãîëîâà ñàìöà èìàãî; 11 
áðþøêî ñàìöà èìàãî, ðàñïðàâëåííîå íà ïðåïàðàòå (ãèïîäåðìàëüíàÿ ïèãìåíòàöèÿ ïîêàçàíà ïóíêòèðîâêîé).
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Figs 1215. Terpides (Fittkaulus) amazonicus sp.n.: 1213  fore and hind wings of different specimens; 14  subimaginal exuviae
of right half of mesonotum (cuticular pigmentation shown by dots); 15  genitals of male imago; 12, 1415  holotype.
Ðèñ. 1215. Terpides (Fittkaulus) amazonicus sp.n.: 1213  ïåðåäíåå è çàäíåå êðûëüÿ ðàçíûõ ýêçåìïëÿðîâ; 14  ñóáèìàãèíàëüíûé
ýêçóâèé ïðàâîé ïîëîâèíû ìåçîíîòóì (êóòèêóëÿðíàÿ ïèãìåíòàöèÿ ïîêàçàíà ïóíêòèðîâêîé); 15  ãåíèòàëèè ñàìöà èìàãî; 12, 14
15ãîëîòèï.
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wing, costal brace and proximal portions of Sc and RA are
light brownish; other veins are light; pterostigmatic crossveins are not anastomosed; there are contrasting dark brown
or reddish maculae in costal, subcostal and radial fields
(Fig. 12), in some specimens also in middle part of wing
(Fig. 13). Hind wing has costal projection very prominent
(Figs 1213), colorless, with veins colorless. Fore leg: femur
is entirely dark brown, tibia and tarsus are whitish, apex of
tibia is slightly tinged with brown. Middle and hind legs: in
most part are whitish, apical 1/5 of femur is dark brown.
Abdomen whitish, with contrasting brown and reddish hypodermal maculation as in Fig. 11. Styliger and bases of gonostyli are light brownish, distal part of gonostyli and penis are
yellowish. Each gonostylus has one distal segment only.
Penis lobes in proximal half are fused, in distal half are
divided and closely adjacent, apices are pointed (Fig. 15)
(about larval protopenis see below). Caudalii are colorless.
Imago, female. Head, thorax and abdomen are yellow, with
contrasting brown maculation; maculation of abdomen is similar
to that of male. Fore leg: femur is light brown, tibia and tarsus are
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whitish. Middle and hind legs: in most part are whitish,
apical 1/5 of femur is light brown. Wings are as in male.
DIMENSION. Fore wing length 5 mm.
COMPARISON. Among species of Terpides s.l., besides
T. amazonicus sp.n., only Terpides (Fittkaulus) maculatus is
known to have a single distal segment of gonostylus; in
contrast to T. (F.) maculatus, in the new species upper portion of male imaginal eyes is not elongated, penes have long
pointed apical projections, fore wings have no dark macula
on MA furcation; larval claws of the new species are more
slender than in T. (F.) maculatus.

2. Terpides (Tikuna) nigrobulla Kluge, sp.n.
Figs 1623
MATERIAL. Holotype: L-S {specimen [XXIII](6)}: PERU,
Prov. Loreto, Quebrada El Sabalo  right tributary of Rio Itaya
at midway between Puente Itaya (57 km by road from Iquitos)
and San Joaquin de Omaguas (on Rio Amazon), 8.II.2006,
coll. N. Kluge. Paratypes: 1 L/S, 1 L, the same locality as
holotype, 116.II.2006.
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Figs 1620. Terpides (Tikuna) nigrobulla sp.n., larva: 16  tergalius I; 17  exuviae of abdominal tergum VI with tergalius (cuticular
pigmentation shown by dots); 18  tergalius VII; 19  pronotum and mesonotum (hypodermal pigmentation shown by dots; cuticular
pigmentation not shown); 20  abdominal sternum IX and protopenis; 20  holotype.
Ðèñ. 1620. Terpides (Tikuna) nigrobulla sp.n., ëè÷èíêà: 16  òåðãàëèÿ I ïàðû; 17  ýêçóâèé VI òåðãèòà áðþøêà ñ òåðãàëèåé
(êóòèêóëÿðíàÿ ïèãìåíòàöèÿ ïîêàçàíà ïóíêòèðîâêîé); 18  òåðãàëèÿ VII ïàðû; 19  ïðîíîòóì è ìåçîíîòóì (ãèïîäåðìàëüíàÿ
ïèãìåíòàöèÿ ïîêàçàíà ïóíêòèðîâêîé; êóòèêóëÿðíàÿ ïèãìåíòàöèÿ íå ïîêàçàíà); 20  IX ñòåðíèò áðþøêà è ïðîòîïåíèñ; 20 
ãîëîòèï.
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Larva. CUTICULAR COLORATION: Head, pronotum and mesonotum are brown, with diffusive blanks. All legs are colorless. Abdominal terga in most part are light, each tergum III
X has diffusive dark brown transverse band close to anterior
margin (Fig. 17). Caudalii are unicolor.
HYPODERMAL COLORATION: Most part of body is light, with
small contrasting dark brown markings as in adult: pronotum
has a pair of wide brown maculae (Fig. 19); mesonotum in
anterior 1/3 has a pair of oblique brown stripes arising from

anterior margin and diverging posteriorly (they correspond
to imaginal anterolateral scutal crest); these stripes continue
as lighter brown stripes converging posteriorly (they correspond to imaginal lateroparapsidal sutures) (Fig. 19); fore
protoptera have intensive yellow or brownish stripes in proximal part of costal field and distal part of subcostal field (Fig.
19), as on adult wings. Legs are colorless. Abdomen has
brown markings as in adult (as in Fig. 22): each tergum IIV
has a pair of triangular brown maculae arising from anterior
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Figs 2123. Terpides (Tikuna) nigrobulla sp.n., male subimago (holotype): 21  fore and hind wings; 22  abdominal terga spread
on slide (hypodermal pigmentation shown by dots); 23  subimaginal genitals.
Ðèñ. 2123. Terpides (Tikuna) nigrobulla sp.n., ñàìåö ñóáèìàãî (ãîëîòèï): 21  ïåðåäíåå è çàäíåå êðûëüÿ; 22  òåðãèòû áðþøêà,
ðàñïðàâëåííûå íà ïðåïàðàòå (ãèïîäåðìàëüíàÿ ïèãìåíòàöèÿ ïîêàçàíà ïóíêòèðîâêîé); 23  ñóáèìàãèíàëüíûå ãåíèòàëèè.
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margin and converging posteriorly; terga VIVII have similar,
but smaller maculae; tergum VIII has a pair of longitudinal
maculae converging posteriorly; terga XIX lack hypodermal
maculation. This coloration is identical in male and female.
SHAPE AND SETATION: Maxilla has 7 (4 lateral + 3 median)
pectinate setae in ventral-apical row. Fore femur, besides a
regular row of spine-like setae on inner margin and irregular
pointed setae near outer margin (as in all Terpides/fg1), has
bipectinate, stout, short setae, situated irregularly on anterior
surface near inner margin. All denticles of claw are subequal.
On abdomen, posterolateral spines are present on VIII and IX
segments only, all segments IVII lack posterolateral spines
(Fig. 17). Abdominal terga IVI lack denticles on posterior
margins (Fig. 17) or have a few very small denticles only;
terga VIIX have regularly, long, pointed denticles on posterior margins. Tergalius I is the longest, with dorsal lamella
slightly widened, both lamellae lack projections by sides of
the terminal filament (Fig. 16). Tergalii IIVI are subequal,
with both lamellae widened; both dorsal and ventral lamellae
have prominent projections by sides of the terminal filament
(Fig. 17). Tergalius VII lacks projections by sides of the
terminal filament (Fig. 18). Protopenis has apices brought
together (Fig. 20).
Subimago. CUTICULAR COLORATION: Cuticle is entirely
colorless.
HYPODERMAL COLORATION: Head is pale ocher, only bases
of ocelli are dark brown. Upper portion of eyes have facetted
surfaces light gray, stems dark brown. Pronotum is pale
ocher, with a pair of large brown submedian maculae. Mesonotum is pale ocher, with anterolateral scutal crest dark
brown, lateroparapsidal sutures are lighter brown. Metanotum has small brown markings. Thoracic sterna and pleura
are pale ocher, without any brown markings. On fore wing,
bases of C, Sc and RA and costal brace are colorless; oblique
veins in proximal part of pterostigma are brown and bordered
with brown; veins in distal part of pterostigma are light; other
veins are light; membrane is colored by yellowish in proximal
part of costal field and by intensive yellow in distal part of
subcostal field; Sc has small dark brown dot on bulla (Fig.
21). Fore leg: femur is entirely orange-brown, tibia and tarsus
are whitish. Middle and hind legs are entirely whitish. Abdominal terga are pale ocher, with contrasting, dark brown,
paired, maculae on segments IIVIII: each tergum IIV has a
pair of triangular brown maculae arising from anterior margin
and converging posteriorly; terga VIVII have similar, but
smaller maculae; tergum VIII has a pair of longitudinal
maculae converging posteriorly; terga XIX lack hypodermal maculation (Fig. 22). Abdominal sterna are pale ocher,
without any maculation.
SHAPE: Hind wing has moderately prominent costal projection (Fig. 21). Penis lobes in proximal half are fused, in
distal half divided and closely adjacent, apices are incised,
lateral sides have a pair of sharp projections directed laterally-basally (Fig. 23).
Imago. Unknown.
DIMENSION. Fore wing length 6 mm.
COMPARISON. The new species is similar to bilineata
[Choroterpes] (see below): it also has pale body with a pair of
longitudinal blackish dorsal stripes and the same yellow
stripe on fore wing. In contrast to bilineata [Choroterpes],
whose humeral cross vein deep blackish brown (Fig. 28),
the new species has the cross portion of costal brace colorless
(Figs 2021). Comparison of the new species with the larva
from Itaya, determined by me as T. bilineata, reveals that it
differs also by shape of hypodermal markings which form a
pair of longitudinal dorsal stripes along the body: in
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T. nigrobulla sp.n. stripes of anterior part of mesonotum are
diverging posteriorly (Fig. 19), while in T. bilineata they are
converging posteriorly (Fig. 28); in T. nigrobulla stripes are
progressively shorter on abdominal terga IIVII (Fig. 22),
while in T. bilineata stripes are progressively longer on abdominal terga IIVIII (Fig. 27). Larva of T. nigrobulla differs from larva determined as T. bilineata also by presence of
dark cuticular coloration of anterior parts of abdominal terga
and by absence of long denticles on posterior margin of
tergum VI (Fig. 17).
The new species is also similar to atramentum [Choroterpes], which was described as male and female subimagoes
[Traver, 1947]: it has the same color of body, the same
yellow stripe on fore wing, colorless costal brace and similar shape of penis [Savage et al., 2005: Fig. 13]. From
atramentum [Choroterpes] the new species differs by absence of brown spots in costal and radial fields of fore wing.

3. Terpides (Tikuna) fusconotum Kluge, sp.n.
Figs 2426
MATERIAL. Holotype: S-I: PERU, Prov. Loreto, collected at
light near Quebrada El Sabalo  right tributary of Rio Itaya at
midway between Puente Itaya (57 km by road from Iquitos) and San
Joaquin de Omaguas (on Rio Amazon), 116.II.2006, coll. N. Kluge.

Larva. Unknown.
Subimago. CUTICULAR COLORATION AND TEXTURE: Subimaginal cuticle is entirely colorless. Areas of mesonotum have
the same outlines as in T. amazonicus (as in Fig. 14); microtrichiae densely cover whole mesonotum except for posterior
scutal protuberances, which lack microtrichiae.
HYPODERMAL COLORATION: as in imago.
Imago, male. Head dorsally is dark brown, face is pale
ocher. Upper portions of eyes are not high, facetted surface is
yellowish, stem brown. Pronotum, mesonotum and metanotum have cuticle brown; under cuticle, there is visible a
hypodermal coloration: a pair of large dark brown maculae on
pronotum and dark brown anterolateral scutal crest. Pleura
and sterna of thorax are pale ocher; cuticle of episterna of
mesothorax and metathorax is tinged with brown. On fore
wing, bases of C, Sc and RA are light brown; costal brace is
colorless; proximal portions of Sc and RA are yellowish;
oblique veins in proximal part of pterostigma are non-anastomosed, brown and bordered with brown; veins in distal part
of pterostigma are light and anastomosed; other veins light;
membrane is colored by yellowish in proximal part of costal
field and by intensive yellow in distal part of subcostal field;
there are no brown dots in area of bulla (Fig. 24). Hind wing
has moderately prominent costal projection, Sc is light brownish, other veins are colorless. Fore leg: femur is entirely
orange-brown, tibia and tarsus are whitish. Middle and hind
legs are entirely whitish. Abdomen is ocher, laterally pale,
ventrally darker, dorsally the darkest; terga have light brown
bands on posterior margin; each tergum IVII has a pair of
brown spots near posterior margin; tergum VIII has a large
rectangular spot which occupies the most its part; terga IXX
lack brown spots (Fig. 25). Styliger and gonostyli are light
brownish. Each gonostylus has two distal segment. Penis
lobes in proximal half are fused, in distal half are divided and
closely adjacent, apices are incised, lateral sides have a pair
of shallow protuberances (Fig. 26). Caudalii are colorless.
DIMENSION. Fore wing length 5 mm.
COMPARISON. Among species with yellow stripe in
distal part of subcostal field, the new species T. fusconotum
differs from T. bilineata, T. atramentum, T. nigrobulla sp.n.
and T. sp. SFP by color of abdominal tergum VIII, which has
an integral dark brown macula instead of a pair of converging
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longitudinal stripes; in contrast to these species, imago of
T. fusconotum has entirely brown thoracic nota. Besides this,
in T. fusconotum paired dark maculae on terga IIVII are
close to hind margins of terga, while in T. nigrobulla sp.n.
and T. sp. SFP paired maculae on terga IIVII are close to
fore margins of terga, and in T. bilineata they are more
elongate. T. fusconotum also differs from T. nigrobulla sp.n.
by absence of brown dot on bulla. Penis of T. fusconotum has
less prominent lateral protuberances, than in T. nigrobulla
sp.n., T. atramentum and T. sp. SFP.

4. Terpides (Tikuna) bilineata
(Needham & Murphy, 1924), comb.n.
Figs 2728
Choroterpes bilineata Needham & Murphy, 1924.
Tikuna bilineata: Peters et al., 2005.
MATERIAL. PERU, Prov. Loreto, Rio Itaya at Puente Itaya (57
km by road from Iquitos), 116.II.2006, coll. N. Kluge: 1  larva
(without tergalii).

Larva. CUTICULAR COLORATION: Cuticle of head, thorax,
abdomen, legs and caudalii is nearly colorless, only with a
few indistinct diffusive darker markings.
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Figs 2426. Terpides (Tikuna) fusconotum sp.n., male imago (holotype): 24  fore and hind wings; 25  abdomen spread on slide
(hypodermal pigmentation shown by dots); 26  genitals.
Ðèñ. 2426. Terpides (Tikuna) fusconotum sp.n., ñàìåö èìàãî (ãîëîòèï): 24  ïåðåäíåå è çàäíåå êðûëüÿ; 25  áðþøêî,
ðàñïðàâëåííîå íà ïðåïàðàòå (ãèïîäåðìàëüíàÿ ïèãìåíòàöèÿ ïîêàçàíà ïóíêòèðîâêîé); 26  ãåíèòàëèè.
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HYPODERMAL COLORATION: Most part of body is light, with
small contrasting dark brown markings as in adult: pronotum
has a pair of wide brown longitudinal stripes (Fig. 28);
mesonotum in anterior 2/3 has a pair of oblique brown stripes
arising from anterior margin and converging posteriorly
(Fig. 28); fore protoptera have intensive color as on imaginal
wing: reddish-brown stripes in proximal part of costal field
and distal part of subcostal field; costal brace, proximal part
of costal vein and crossveins in base of pterostigma are
margined with dark brown (Fig. 28). Legs are colorless.
Abdomen has brown markings (Fig. 27): tergum I has a pair
of short brown maculae; each tergum IIVIII has a pair of
longitudinal brown maculae converging posteriorly and becoming longer from tergum II to tergum VIII; terga XIX
lack hypodermal maculation.
SHAPE AND SETATION: Maxilla has 7 (4 lateral + 3 median)
pectinate setae in ventral-apical row. Fore femur, besides a
regular row of spine-like setae on inner margin and irregular
pointed setae near outer margin (as in all Terpides/fg1), has
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bipectinate, stout, short setae, situated irregularly on anterior
surface near inner margin. All denticles of claw are subequal.
On abdomen, posterolateral spines are present on VIII and
IX segments only, all segments IVII lack posterolateral
spines (Fig. 27). Abdominal terga IV lack denticles on posterior margins; terga VIX have regularly, long, pointed denticles on posterior margins (Fig. 27).
COMMENTS. This species was originally described from
Putumayo district of Peru as female imagoes and male subimagoes [Needham & Murphy, 1924]. Subimaginal genitals were
figured only by Traver [1947], but this figure is not enough
detailed. In the same paper Traver described a female imago
which seems to be of this species from Surinam, which differs
from the type specimen by presence of 10 small brown spots at
costal field of fore wing. Judging by the fact that there are
several species with similar coloration, this female imago,
most probably, belongs to an undescribed species.
The single larva from river Itaya, is identified by me as
bilineata [Choroterpes], basing on its hypodermal color of

28

Figs 2728. Terpides (Tikuna) bilineata, larva: 27  abdominal terga spread on slide (hypodermal pigmentation shown by dots, cuticular
pigmentation not shown); 28  pronotum and mesonotum spread on slide (hypodermal pigmentation shown by dots, cuticular pigmentation
not shown; veins shown by dotted lines, but actually they are lighter than background).
Ðèñ. 2728. Terpides (Tikuna) bilineata, ëè÷èíêà: 27  òåðãèòû áðþøêà, ðàñïðàâëåííûå íà ïðåïàðàòå (òî÷êàìè ïîêàçàíà
ãèïîäåðìàëüíàÿ ïèãìåíòàöèÿ, êóòèêóëÿðíàÿ ïèãìåíòàöèè íå ïîêàçàíà); 28  ïðîíîòóì è ìåçîíîòóì, ðàñïðàâëåííûå íà ïðåïàðàòå
(òî÷êàìè ïîêàçàíà ãèïîäåðìàëüíàÿ ïèãìåíòàöèÿ, êóòèêóëÿðíàÿ ïèãìåíòàöèè íå ïîêàçàíà; æèëêè ïîêàçàíû òî÷å÷íûìè ëèíèÿìè, íî
íà ñàìîì äåëå îíè ñâåòëåå ôîíà).
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body and protoptera, which in all other species of Terpides
are identical to imaginal color of body and wings.

5. Terpides (Tikuna) sp. SFP
Tikuna atramentum: Savage, Flowers & Porras, 2005 (non
Traver, 1947).

Savage et al. [2005] believed that the specimens described by them from Costa Rica, belong to atramentum
[Choroterpes], because thay have the same maculation on
body and wings. As we can see from comparison of specimens from Peru, in this group of mayflies quite similar color
pattern occurs in different species. Male imago, described by
Savage et al. [2005], has unusual shape of hind wing [Savage
et al., 2005: Figs 1 and 2], its penis lobes are separated up to
base and have subapical protuberances projected laterally
[Savage et al., 2005: Figs 11 and 12]. In contrast to it, male
subimago of atramentum [Choroterpes] has more usual shape
of hind wing [Savage et al., 2005: Figs 5 and 6] and penis
lobes separated up to middle and lacking subapical protuberances [Savage et al., 2005: Fig. 13]. The same in subimago of
the new species T. nigrobulla (Figs 21, 23). These differences can not be connected with stage of development: wing
shape of imago and subimago is identical in all mayflies, and
penis shape in imago and subimago is similar in most leptophlebiids. It is unclear, to which species, to sp. SFP, or to
true atramentum [Choroterpes], belong larvae described by
Savage et al. [2005] under the name Tikuna atramentum,
because they had no reared material and did not use other
reliable method of associating larvae and imagoes.
ACKNOWLEDGEMENT. This investigation was supported by the Russian federal program for support leading
scientific schools, grant # 963.2008.4.

References
Banks N. 1900. New genera and species of Nearctic Neuropteroid
insect // Transactions of the American Entomological Society.
Vol.26. P.239259.
Barnard K.H. 1932. South African May-flies (Ephemeroptera) //
Transaction of the Royal Society of South Africa. Vol.20.
P.201259.
Boutonnet J., Thomas A. & Lala G. 2004. Macroinvertebrates of
brooks and rivers of Martinique II. The family Leptophlebiidae:
systematics, biogeography and ecological distribution [Ephemeroptera] // Ephemera. 2002. Vol.4. No.2. P.81112.
Demoulin G. 1966. Contribution à létude des Ephéméroptères du
Surinam // Bulletin de lInstitut Royal des Sciences Naturelles
de Belgique. T.42. N.37. P.122.
Eaton A.E. 1881a. An announcement of new genera of the Ephemeridae // Entomologists Monthly Magazine. Vol.17. P.191197.
Eaton A.E. 1881b. An announcement of new genera of the Ephemeridae // Entomologists Monthly Magazine. Vol.18. P.2127.
Kluge N.J. 1994. Habrophlebiinae subfam.n. with description of a new
species of Habroleptoides from Caucasus (Ephemeroptera: Leptophlebiidae) // Zoosystematica Rossica. Vol.3. No.1. P.3543.
Kluge N.J. 1995. [A catalogue of the type-specimens in the collection
of the Zoological Institute, Russian Academy of Sciences.
Insecta, Ephemeroptera] // Zoological Institute of Russian Academy of Sciences, Saint-Petersburg. 52 p. (in Russian).
Kluge N.J. 1997. New subgenera of Holarctic mayflies (Ephemeroptera: Heptageniidae, Leptophlebiidae, Ephemerellidae) //

Zoosystematica Rossica. Vol.5 (for 1996). No.2. P.233235.
Kluge N.J. 2004. The phylogenetic system of Ephemeroptera.
Kluwer Academic Publishers. 456 pp.
Kluge N.J. 2007. Oligineuria itayana sp.n. (Ephemeroptera, Oligoneuriidae)  a new mayfly species from Peruvian Amazonia //
Russian Entomological Journal. Vol.16. No.2. P.127137.
Kluge N.J. 2008. A new taxon Hermanellonota, or subtribe Hermanellini subtr.n. (Ephemeroptera, Leptophlebiidae, Hagenulini), with description of three new species from Peruvian Amazonia // Russian Entomological Journal. Vol.16 (for 2007).
No.4. P.127137.
Kluge N.J. (web publicatoion) Phylogeny of Ephemeroptera. http://
www.insecta.bio.pu.ru
Lestage J.-A. 1917. Contribution á létude des larves des Ephéméres
paléarctiques // Annales de Biologie Lacustre. T.8. N.34.
P.213459.
Lugo-Ortiz C.R. & McCafferty W.P. 1996. New species of Leptophlebiidae (Ephemeroptera) from Mexico and Central America // Annales de Limnologie (International Journal of Limnology). Vol.32. No.1. P.318.
Needham J.G. & Murphy H.E. 1924. Neotropical mayflies //
Bulletin of the Lloyd Library. Vol.24. Entomological Series.
No.4. P.179.
Peters J.G., Flowers R.W., Hubbard M.D., Domínguez E. & Savage
H.M. 2005. New records and combinations for Neotropical Leptophlebiidae (Ephemeroptera) // Zootaxa. No.1054. P.5160.
Peters W.L. 1980. Phylogeny of the Leptophlebiidae (Ephemeroptera): an introduction // J.F. Flannagan & K.E. Marshal (eds).
Advances in Ephemeroptera Biology (Proc. 3rd Int. Conf.
Ephemeroptera, 410 July 1979, Winnipeg, Canada). Plenum
Press, New York. P.3341.
Peters W.L. 1997. A redescription of the imago of Castanophlebia Barnard, 1932 from South Africa (Ephemeroptera:
Leptophlebiidae: Atalophlebiinae) // P. Landolt & M. Sartori
(eds.). Ephemeroptera & Plecoptera. Biology-Ecology-Systematics (Proc. 8th Int. Conf. Ephemeroptera & 12th Int.
Symp. Plecoptera, 1420 August 1995, Losanne, Switzerland). Mauron+Tinguely & Lacht SA, Fribourg / Switzerland.
P.449454.
Peters W.L. & Gillies M.T. 1995. Square facets in a hexagonal world
// L.D. Corkum & J.H. Ciborowski (eds). Current directions in
research on Ephemeroptera (Proc. 7th Int. Conf. Ephemeroptera,
36 August 1992, Orono, Maine, USA). Canadian Scholars
Press Inc., Toronto. P.371375.
Peters W.L. & Harrison A.D. 1974. Redescription of Terpides
Demoulin from St. Vincent, West Indies // Proceedings of the
Entomological Society of Washington. Vol.76. No.2. P.178
185.
Savage H.M. 1986. Systematics of the Terpides lineage from the
Neotropics: Definition of the Terpides lineage, methods, and
revision of Fittkaulus Savage & Peters // Spixiana. Vol.9. No.3.
P.255270.
Savage H.M., Flowers R.W. & Porras V.W. 2005. Rediscovery of
Choroterpes atramentum in Costa Rica, type species of Tikuna
new genus (Ephemeroptera: Leptophlebiidae: Atalophlebiinae),
and its role in the Great American Interchange // Zootaxa.
No.932. P.114.
Savage H.M. & Peters W.L. 1978. Fittkaulus maculatus, a new genus
and species from northern Brazil (Leptophlebiidae: Ephemeroptera) // Acta Amazonica. Vol.8. No.2. P.293298.
Traver J.R. 1947. Notes on Neotropical mayflies. Part II. Family
Baetidae, subfamily Leptophlebiinae. // Revista de Entomologia. Vol.18. P.149160.
Ulmer G. 1920. Neue Ephemeropteren // Archiv für Naturgeschichte. (A). 1919. Bd.85. Nr.11. S.180.
Westwood J.O. 1840. An introduction to the modern classification
of insects // Longman, Orme, Brown, Green, and Longmans,
London. Vol.12.

