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SUOBIARY 

The nymph of Calliarcys is described for the first time from specimens collected in 
Portugal. The distribution and of C. humilis are given. The phylogenetic relationships 
of Calliarcys to other Palearctic and related Oriental Leptophlebiiclae are discussed. A new 
nymphal to these genera is included. 

RESt::\IO 

A ninfa de e descrita primeira vez a de especimes colhidos em 
Portugal. Indica-se a clistribui<;:ao e biologia cle C. lzumilis. Sao discutidas as relai;:oes filoge­
neticas de Calliarcys com outros Leptophlebiidae da regiao Paleartica e da Oriental relacio­
naclos com aquele. Inclui-se uma chave de iclentifica~ao das ninfas para estes generos. 

INTRODCCTION 

Eaton (1881) established Calliarcys for a new species C. lnMm'.lis which was 
known from a series of adults collected in Portugal. Until recently no other specimens 
of CalUarcys vvere collected and the nymph remained unknown. 

One of us (Dr. Terra) collected nymphs of Calliarcys in Portugal and reared 
them. These specimens were discussed in Terra (1972). Herein we are describing 
the nymph of Calliarcys and discussing the distribution, biology and phylogenetic 
relationships of the genus. 

RESULTS 

Genus Calliarcys 

Calliarcys Eaton, 1881 :21; 1884 (1883-88): 121; 
& Edmunds, 1970:184. 

1917:350; Kimmins, 1960:296; Peters 

Mature nymph. - Head prognathous. Antennae 31/ 2 times as long as 
maximum length of head. l\Iouthparts: long, dorsal hair on labrum as in Fig. 9; 
submedian areas of hair ventrally; anteromedian emargination without denticles, 
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.Fig. 1. Distribution of Calliarcys hmnilis Eaton in Portugal. Small numbers correspond to 
locality numbers in text. 
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thickened hairs present on lateral margins (Fig. 10). Left mandible as in Fig. 7. 
Lingua of hypopharynx rectangular with deep, median and paired, submedian 
clefts (Fig. 8); superlingua of hypopharynx as in Fig. 8, with a row of hair along 
anterior margin, lateral acute. Segmeut 2 of maxillary palpi a little longer 
than 1; segment 3 of pal pi snbeqnal to length of segment 2, triangular; 
hair on maxillae as in 6. Labium as in Fig. 11; paired, large, bulbous lobes on 
venter of mentum as in Fig. 11; 2 of pal pi 3/ 4 length of segment 1; segment 3 
a little longer than segment 2, ventral to paraglossae. Long, 
fine hair on entire body. (Fig". 2-3): apex of claws hooked and narrow, 
denticles on claws equal sized (Fie,:: 3;; pale, long hair dense on prothoracic tarsi. 
Gills on 1-7 alike, slrnckr. forked length of lamellae; main trunk 
of tracheae along median line of lam.:llae, nnin trunk branched, tracheae pigmented. 
Posterolateral spines on ahclominal 8 and 9. Terminal filament a little 
longer than cerci; long clrns~· Lair zi.lom; rn tire length of caudal filaments; length 
of caudal filaments equal to of lH~acl arnl boclv. 

C allianys 7111 nz ilis 2-11) 

.Mature nymph. - Head light brown, dorsum washed lightly with darker 
brown. Thorax light brown, carinae darker. Legs light brown. Abdomen: light 
brown, terga washed uniformly with dark brown along iateral margins, 
light anteromedian and anterosubmedian marks on terga 2-9 as in Fig. 5; sterna 
washed with brown. G i 11 s opaque, tracheae black. Caudal filaments light 
brown. 

Specimens. The descriptions were based on the following specimens from 
Portugal: 26 l(ibeira d' Alva, Serra da Estrela, nr. Sabugueiro, 1000 m, 
l-VI-1971; 4 nymphs, Rio Vizela, nr. 250m, 19-IV-1973. All specimens 
were collected by Dr. Terra and are in alcohol. :\dditional specimens are listed in 
Terra (1972) and are in Dr. Terra's collections. _\ssociation of the nymphs and 
adults is by rearing. Ten nymphal specimens each are deposited in the collections 
of Florida A & :NI University and the University of Ctah, Salt Lake Five 
nymphal specimens each are deposited in the collections of the National :Museum 
of Natural History, ·washington, D. C., and the British ::\Iuseum of Natural History, 
London. 

Distribution and biology. - Rev. A. E. Eaton collected the first specimens 
of Calliarcys humilis during a field trip to Portugal in 1880. He collected Hll•"""-'"' 

in Serra do :.\fonchique, Algarve, the southernmost province, and Serra da 
near Sabugueiro, in the center of Portugal. 

Fig. 1 is a map listing all localities where C. humilis has been collected. 
Locality numbers correspond to numbers in Fig. 1. 
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2-11. nymph of Calliarcys hmnilis Eaton. Fig. 2, fore leg. Fig. 3, fore claw. Fig. 4, 4. 
Fig. 5, abdominal segments 5-6, dorsal view. 6-11, mouthparts: Fig. 6, ventral 
view of maxillae; 7, mandible; 8, hypopharynx; Fig. 9, dorsal view of 
labrum and clypeus; 10, anteromedian emargination of labrum ·Fig. 11, 
labium, with ventral surface on right and dorsal surface on left side of drawing. 
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1. Serra do )'lonchique, Algarve, on the northern slopes of Foia, 700 m 
(collections by Eaton). 

2. Serra da Estrela, Ribeira d' Alva, south of Sabugneiro, 1000 m (collections 
by Eaton and Terra). 

3. Rio do Saltadouro, Ruivaes, 500 m (collections by Terra). 
4. Serra do Barroso, Rio Bec;:a, Barracao, 800 m (collections by Terra). 
5. Rio Vizela, nr. Golaes, 250 m (collections by Terra). 
6. Serra da Estrela, Ribcira de Loriga, near Loriga, 1000 m (collections by 

Terra). 

C. humi"lis can be found at altitud<:s as low as 250 m, but the species prefers 
and is most abundant at altitudes oYer 700 m. At these higher altitudes C. humilis 
is found in the swift rocky mountain streams and is likelv to choose the less swift . . 
waters near banks, living among the roots of marginal vegetation, \Vhere some 
organic matter and silt accumulate. 

On 16-IV-1971 during a flocd in Rio do Sziltaclonro, a mountain brook at 500 m, 
nymphs could scarcely be found in the main stream, but were rather abundant in 
a diversion channel to a water mill. This is a smaU channel no more than 1.5 m 
'lvide and 40 cm deep \vith gravel bottom, and the nymphs were found mainly in a 
bend where some debris accumulated against the marginal grass. 

Except at very high altitudes mature nymphs can be found from :March 
through April. In a small river, Rio Bec;:a, at an altitude of about 800 m, adults 
were emerging massively on 18-IV-1973. I (Terra) could not visit this station again 
until the end of June, and neither nymphs nor adults of Catliarcys could be found. 
On the other hand at higher altitudes I have not made any collections before June. 
In Serra da Estrela at 1000 m altitude I found abundant nymphs on l-VI-1971, 
in Ribeira d'Alva, near Sabugueiro. On 19-VI-1973, I could not find any nymphs 
at this locality or in Ribcira de Loriga at the same altitude, but in this latter 
locality I collected some adults. 

Other Leptophlebiidae nymphs are found living in the same streams as those 
of Calliarcys, but generally not at the same time though their nymphal periods 
may partially overlap. Such species are Paraleptophlebia submarginata (? ), Habro­
plzlebia sp., and Habroleptoides nervitlosa (? ). 

Rio Bec;:a is a small river which has its higher course at a mean altitude of 800 m 
near the top of the mountain. The bed is mainly rocky and runs through heaths 
and altitude pastures, and a little lower through improved and watered meadmvs 
(this is all-year watering to prevent freezing in winter). At this locality I found 
Paraleptophlebia quite abundant in November, 1972. In a collection of nymphs 
made on 9-IV-1973, I still found one nymph of Paraleptophlebia among those of 
Calliarcys. The habitat of Paraleptophlebia is a little different as it chooses swifter 
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waters preferring the stones on the bottom. On a more recent occasion (5-IV-74) 
I collected some male imagos of Paraleptophlebia in a tributary stream of Rio 
Be9a. It was before noon and the imagos \Vere flying near the stream, some going 
rather high. The nymphs were also very abundant in the \Yater. 

H abrophlebia is the most \Videspread leptophlebiid in Portugal. It is more 
common at low altitudes where it is found mainly in small streams of little flow 
and slow waters, but it can also be found at high altitudes in rocky streams. In 
Rio Ber;a some young nymphs were collected with those of Catliarcys on 18-IV-1973, 
but Habrophlebia is mature and more abundant during June and July. In mountain 
streams Habrophlebia frequents the same habitats as Calliarcys looking for calmer 
waters near the banks. The adults emerge mainly in July. 

Habroleptoides is found more or less in the same conditions as Habrophlebia 
though less common and with a preference to mountain streams. In Rio Ber;a 
one very young nymph was found on 18-IV 1973, but mature nymphs occur mainly 
during July; hO\vever, I have collected one male imago on 24-V-74 in Ribeira de 
Cortes, near Paul, in the southern of Serra da Estrela at an altitude of 450 m. 

I have made a large collection of imagos of Calliarcys only once. This was 
on 18-IV 1973, and in that portion of Rio Be;:;:a which flows through watered 
meadows («lameiros»). The slope of the river bed is gentler there, and the rocky 
bottom alternates with gravel deposits. The water leaves, in mid-stream,some 
tufts of grassy soil. l\Iature nymphs \\'ere quite numerous especially in the rocky 
parts vvhich were partially covered \vith \Yatf."r mosses. The imagos and subimagos 
were found by the river bed among the vegetation, but mainly in a bushy slope 
on the right bank of the riwr to which were being pushed by the wind. They 
were swarming, though a little scattered, in late afternoon and evening not more 
than 1.5 m above the bushes, or about 2.0-2.5 m above the ground. The next 
morning only some individuals could be found among the bushes. 

In Serra da Estrela I have collected five imagos (3 males, 2 females) in Ribeira 
de Loriga at 1000 m altitude on 19-VI-197a. They were found in the -..;egetation 
around a small pool formed by the rocks of this mountain brook. 

DISClJSSIOX 

C alliarcys is most closely related to those genera of Leptophlebiidae listed 
by Peters & Edmunds (1970) as daughter line I. However, the nymphs of Calliarcys 
can be distinguished from these genera and all other genera of the Leptophlebiidae 
by the following combination of characters, (1) the middle abdominal gills are 
long, slender, and bifurcated (Fig. 4); (2) paired, large bulbous lobes occur on the 
venter of the mentum (Fig. 11); (3) long hair is dense on the prothoracic 
(Fig. 2); and (4) lingua of hypopharynx is rectangular with median and paired, 
submedian clefts (Fig. 8). 
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Peters & Edmunds (1970) indicated that CallZ:arcys is most closely related to 
Habroleptoides and Habrophlebia (daughter line IA 2). They noted that daughter 
line IA 2 can be distinguished from daughter line IA 1 by the costal projection 
of the adult hind wings, and the prognathous nymphal head Hmvever, further 
study of the Korth American Paraleptophlebia has shown that various species 
possess hypognathous to prognathous heads. Apparently the head position is 
dependent on the habitat of each species. Daughter line IA 2 can be distinguished 
in the nymphs by the well developed lateral portions of the superlingua (Fig. 8), 
and the long ro\v of denticlcs on the claws (Fig. 3). 

The phylogeny of daughter line I is difficult to understand as the nymphs 
of all genera are «Paraleptophlebia-like)) with few secondary adaptations and most 
genera are hard to distinguish. The adults are readily distinguishable to genus, 
but many morphological characters are dependent upon the size of the species. 
Smaller species of Paraleptophlebia appear morphologically similar to Habrophlebiodes 
except for the male genitalia and female ovipositor. A detailed study of all species 
of daughter line I, especially those of Para!eptojJlzlebia, is needed to better understand 
their phylogeny. 

In this paper we will only discuss daughter line IA 2 further. Peters & 
Edmunds (1970) indicated in their phylogeny diagram that Habrophlebia and 
C alliarcys both independently arose from the Habroleptoides ancestor with 
Habrophlebia most closely related to Habroleptoides. The nymphs of all three 
genera are «Paraleptophlebia·like» in general appearance except for the modified 
gills of Habrophleb£a. 

Habrolept01:des and Habrophleb1:a are most closely related as indicated by 
the follO\ving characters they possess in common. In the nymphs, ( 1) superlingna 
of the hypopharynx has well developed lateral extensions, (2) mentum and submen­
tum are about equal width, (3) the venter of the mentum is without appendages, 
and (4) long hair on prothoracic tarsi and caudal filaments is sparse. In the 
adults, (1) the Cu-A angle of the fore wings is angular and well developed, (2) a 
ventral appendage arises from the apex of each penis lobe of the male genitalia, 
and p) clavvs of a pair are dissimilar; one is pad-like, while the other is apically 
hooked. 

Calliarcys is more specialized based on the follO\ving characters. In the 
nymphs, (1) superlingua of the hypopharynx has angular lateral areas (Fig. 8), 
(2) submentnm is greater in width than mentum (Fig. 11), (3) paired, large, bulbous 
lobes occur on the venter of the mentum (Fig. 11), and (4) long hair on prothoracic 
tarsi and caudal filaments is hea,·y (Fig. 2). In the adults, (1) the Cu-A angle of 
the fore wings is smoothly curved and not well developed, (2) the penis lobes of 
the male genitalia are without appendages, and (3) claws of a pair are dissimilar; 
one is pad-like, while the other is apically hooked with an opposing hook. 

Peters & Edmunds (1970) included generic keys to the adults and nymphs 



8 WILLIAl\I L. PETEI\S .\:\D LUZ S. \\'. DA TERRA 

of the Eastern Hemisphere Leptophlebiidae. A new nymphal key to the genera 
belonging to daughter line I is given herein. The key includes the discovered 
nymphs of Calliarcys and Dipterophlebiodes, and corrects se..-eral mistakes made 
by Peters & Edmunds (1970). References to figures in brackets between 197 
and 291 refer to figure numbers in Peters & Edmunds (1970). This is written 
for species occurring in the Eastern Hemisphere, but not for representatins occurring 
in Korth America. 

\L\TURE :'.'\Y:IIPJJS 

I. 

2. 

::\Iiddle abdominal gills plate-like and broad 289, 291] 
Middle abdominal gills slender, and bifurcated 4) 

:\liddle abdominal terminated in 3-10 slender, filamentous pro-
cesses [Fig. 291~; superlingua of hypopharynx with ·we'll 
developed lateral areas 199] . . . . . . .. . . . . . . . .. . . .. 

:\Iiddle abdominal gills terminated in one slender, filamentous process 
289]; super lingua of hypopharynx \Vithout \Yell dew•lopcd 

lateral areas [Fig. 197] . . . .. . . . . . . . . . . . . . . .. . .. 

3. \\'ell developed posterolateral spines on abdominal segment 9; no 
meta thoracic pads present . . . . . . . . . . . . . . . . 

-- \Veil developed posterolateral on abdominal segments 8 ctnd 9; 
metathoracic wing pads present . .. . . . . . . . . . . . . . . . . . .. 

4. Paired, bulbous lobes on ,·enter of mentum 11); superlingua 
of hypopharynx with lateral arects angular (Fig. 8); long hair 
dense on prothoracic tarsi (Fig. 2) ... .. . . . . . . . . .. ... ... 

---- ::\lentum \Yithout lobes [Figs. 154, 156]; superlingua of hypopharynx 
with lateral areas rounded ~Figs. 196, 198]; hair sparse 
on prothoracic tarsi . . . . . . . .. . .. . . . . . . .. . . .. 

5. En:n row of hair along dorsal, anterior margin of labrum 244]; 
hea,·y on inner margin of 3 of labial palp 
156]; Oriental . . . .. . . . . .. . . .. . .. 

-- Hair along dorsal, anterior 
[Figs. 240, 242]; long. 
segment 3 of labial palpi 

of labrum not in even row 
spines on mid-dorsal surface of 

152, 154]; Palearctic ....... .. 

6. Superlingua of hypopharynx without well de\'Clopcd kltcral aruas 
196]; outc~r of mandibles straight 218]; 

denticles only on basal 1/ 2 of cla·ws [Fig. 264J . .. .. . . . . ... 
-- Superlingua of hypopharynx with well lateral areas 

[Fig. 198]; outer margin of mandibles curved [Fig. 
ticles on entire of claws, except at apex 

3 

JJ abroplzlebia 

Leptoplilebia 

6 



THE :>:Y:VIPH AND PHYLOGENY OF CALUARCYS EATON 9 

AC KNOWLEDGE:VIENTS 

We offer our sincere thanks to Janice G. Peters for preparation of 
Figures 2-11 under our supervision. Laboratory research was supported by a 
grant from the Cooperative State Research Service, United States Department 
of Agriculture. 

REFERENCES 

EATON, A. E. (1881). An announcement of new genera of the Ephemeridae. Ent. mon. 
17: 191. 

EATON, A. E. (1883-88). A revisional monograph of recent Ephcmer.khle or 
Trans. Linn. Soc. Lond. (Zool.) 3: 1. 

KrnMlNS, D. E. (1960). The Ephemeroptera types of d•.:scribe(l by A. E:. Eaton. 
1\ .. McLachlan and F. ·walker. Bull. Brit. lvfas. Hist.) Ent. 9: 269. 

LESTAGE, ]. A. (1917). Contribution a J'etude des larves des l~phemcrcs An11. 

Biol. lacust. 8: 213. 
PETERS, \V. L. and G. F. EDMUNDS, Jr. (1970). Revision of the generic classification of the 

Eastern Hemisphere Leptophlebiidae (Ephemeropt.era). Pac. Ins. 12: 157. 
TirnRA, L. S. \V. (1972). Alguns registos de Efcmer6ptcros, Plec6pteros e Tricc'iptcros <le Por­

tugal. Est. Informariio Dir. Ger. Serv. Flor. A q. 261: I. 


