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Pamphilius alternans (Hymenoptera, Pamphiliidae)
and its Close Relatives
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Abstract The alternans group of the sawfly genus Pamphilius, with three subgroups,
is characterized and a key is given to the 14 component species, of which two are de-
scribed as new; the western Palearctic alternans subgroup contains P. alternans (COSTA),
P. pugnax Konow, P. caucasicus GUSSAKOVSKLI, P. ignymontiensis LACOURT, P. ar-
meniacus SHINOHARA, P. aurantiacus (GIRAUD) and P. marginatus (LEPELETIER), the
western Palearctic lethierryi subgroup contains P. lethierryi (KoNow), P. cilix KoNow
and P. turkomanus n. sp. from Turkmenistan, and the eastern Palearctic komonensis
subgroup contains P. komonensis TAKEUCHI, P. kyutekparki n. sp. from Primorskij
Kraj and Korea, P. takeuchii BENES and P. croceus SHINOHARA. On the basis of clad-
istic analysis, a hypothesis of the relationships of the species is presented. Pamphilius
theresae Pic is synonymized with P. alternans. Pamphilius pugnax and P. cilix are
redescribed and the previously unknown male of P. croceus is described. Pamphilius
croceus is newly recorded from Korea.

The leaf-rolling sawfly genus Pamphilius is represented by over 90 species dis-
tributed in the Holarctic Region. The genus is subdivided into several species-groups,
of which the two largest, the vafer group (26 species: BENES, 1976; SHINOHARA, 1988 b;
SHINOHARA & TAEGER, 1990) and the sylvaticus group (22 species: SHINOHARA, 1985,
1988 ¢), accommodate more than half the described species. The alternans group, as
defined in this paper, is the third largest and contains 14 species, all occurring in the
Palearctic Region.

The alternans group was first proposed by Konow (1897), who included in it four
western Palearctic species (P. alternans (CosTA), P. pugnax KonNow, “P. neglectus
(ZADDACH)” [=aurantiacus (GIRAUD)] and ““P. aurantiacus (GIRAUD)” [=ignymon-
tiensis LACOURT]). BENES (1976) redefined the alternans group, giving “entirely yellow
scape of the antenna, densely pilose cell C in the forewing, yellow clypeus and often
tridentate right mandible™ as its characteristics and added three more western Pa-
learctic species (P. caucasicus GUSSAKOVSKL), P. norimbergensis ENsSLIN and P. mar-
ginatus (LEPELETIER), the last one with some reservations) to the species-group; P.
pugnax was not included, probably because BENES regarded it as a synonym of P.
alternans (see discussion under P. pugnax).

In this paper, a new concept of the alternans group is proposed mainly on the
basis of male genitalic characters and a synopsis of the 14 component species is given,
together with discussions on their relationships. The species-group is subdivided into
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the western Palearctic alternans and lethierryi subgroups and the East Asian komonen-
sis subgroup. The species of the alternans group occur mainly in temperate deciduous
forests, and the known larvae are solitary feeders on Acer, Corylus or Carpinus, making
specialized screw-like leaf-rolls.

The following abbreviations are used in the text for the depository of the material:
BM—Natural History Museum, London; DEI—Institut fiir Pflanzenschutz-
forschung, Eberswalde; EWU-— Ewha Womans University, Seoul; KWU-— Kangweon
National University, Chuncheon; MU— Moscow State University, Moskva; ZIL—
Zoological Institute, Academy of Sciences of the USSR, Leningrad; ZSM-— Zoo-
logische Staatssammlung, Miinchen.

The Group of Pamphilius alternans

The members of this species-group are characterized by the following features:
clypeus entirely yellow; antenna with scape entirely yellow, in females sometimes
marked with dark brown or entirely black; 3rd antennal segment more than twice as
long as 4th; right mandible tridentate (incision between median and apical teeth
distinct; Fig. 1 A-E); forewing sometimes with brownish infuscated area and cell C
pilose or glabrous; tarsal claw with inner tooth shorter than outer one and with basal
lobe developed (Fig. | F-P); sawsheath peg more or less pilose (Fig. 2 A-C). Male
genitalia: ventral arm of gonostipes with narrow plate-like process along proximal
margin, developing inside gonocardo (Fig. 2 D-F); inner margin of harpe roundly or
angularly produced at base.

Represented by 14 Palearctic species classified into the following three subgroups:

The alternans subgroup: antennal scape entirely yellow in both sexes; left mandible
with distinct middle tooth; forewing usually without distinct infuscation; cell C pilose
all over; femora entirely yellow; tarsus without black marking; tarsal claw short
(Fig. 1 F-L); plate-like process on ventral arm of gonostipes weakly developed, not
exceeding proximal margin of gonocardo (Fig. 2 D); valviceps dorsally with well-
developed, usually large lateral process (e. g., Fig. 6 A, D), and with ventral margin
roundly produced (e. g., Fig. 6 C, F).

Seven western Palearctic species are included:

P. alternans (CosTA, 1859) Europe

P. pugnax Konow, 1897 Azerbaijan

P. caucasicus GUsSAKOVsK1J, 1935  Caucasus

P. ignymontiensis LACOURT, 1973 Europe (on Acer)

P. armeniacus SHINOHARA, 1988 Armenia

P. aurantiacus (GIRAUD, 1857) Europe (on Acer)

P. marginatus (LEPELETIER, 1823) Europe (on Corylus and Carpinus)

The lethierryi subgroup: antennal scape yellow to orange, in females often marked
with dark brown; left mandible with or without distinct middle tooth; forewing with
distinct brownish infuscated area; cell C pilose or glabrous; femora mostly black in
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Fig. 1. Mandibles (A-E; B, D, right one only; scale: 0.5 mm) and tarsal claws (F-P; scale:
0.25 mm). A, F, Pamphilius alternans, @, Lasko; B, G, P. pugnax, %, holotype; C, P.
turkomanus, 3, holotype; D, M, P. kyutekparki, S, paratopotype; E, P. croceus, 5, Mt.
Odaesan; H, P. caucasicus, 2, holotype; 1, P. aurantiacus, @, Lasko; J, P. ignymontiensis,
Q, paratopotype; K, P. armeniacus, 2, holotype; L, P. marginatus, S, Biezova; N, P. le-
thierryi, 9, Montigny-les-Cormeilles; O, P. cilix, ?, holotype; P, P. turkomanus, @, para-
topotype.

females and only dorsally black in males; each of 2nd to 4th tarsal segments black-
marked; tarsal claw long (Fig. 1 N-P); plate-like process on ventral arm of gonostipes
developed, but not exceeding proximal margin of gonocardo; valviceps dorsally with
well-developed, but rather small lateral process (Fig. 11 A, D), and with ventral margin
not produced (Fig. 11 C, F).

Three western Palearctic species are included:

P. lethierryi (Konow, 1887) Europe to Caucasus

P. cilix KoNow, 1897 Turkey

P. turkomanus n. sp. Turkmenistan
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The komonensis subgroup: antennal scape yellow, in females often black: left
mandible with distinct middle tooth; forewing often with distinct brownish infuscated
area; cell C pilose or glabrous; femora entirely yellow; tarsus without black marking;
tarsal claw short (Fig. I M); plate-like process on dorsal arm of gonostipes strongly
developed, exceeding proximal margin of gonocardo (Fig. 2 F); valviceps dorsally
without lateral process (Fig. 13 A, D), and with ventral margin not produced (Fig.
13C; F).

Four East Asian species are included:

P. komonensis TAKEUCHI, 1930 Japan (on Acer)
P. kyutekparki n. sp. Soviet Far East to Korea
P. takeuchii BENES, 1972 Japan (on Acer)
P. croceus SHINOHARA, 1986 Soviet Far East to Korea

Remarks. The alternans group and each of the subgroups herein defined are
regarded as being monophyletic as discussed in the “relationships™ section.

The only known character unique to the species of the alternans group is the
plate-like process on the gonostipes in the male genitalia (see comments on the char-
acter | below). Although recognition of the presence of this structure is decisive, the
species of the alternans group may be distinguished from the other congeners, with the
exception of the species related to P. sulphureipes, by the combination of the tridentate
right mandible and the long 3rd antennal segment, which is more than twice as long
as the 4th. In the species of the sulphureipes group (P. sulphureipes KIRBY, P. core-
anus TAKEUCHI and P. ishikawai SHINOHARA ; see SHINOHARA, 1979), the right mandible
is tridentate (or nearly so; the incision between the middle and apical teeth is very
shallow) and the 3rd antennal segment is long, and they are similar in general mor-
phology to P. takeuchii and P. croceus; however, mostly black coloration, as well as
the male genitalic characters, will distinguish the species of the sulphureipes group from
those of the alternans group.

The host-plant preference of the species of the alternans group is characteristic.
Of the five species for which hosts are known (noted in the list above), four feed on
Acer and one (P. marginatus) on Corylus and Carpinus. It should be noted that the
four species are the only known pamphiliids associated with Acer, and P. marginatus
is one of the three species of the family known to feed on Corylus or Carpinus; other
two species are P. fumipennis (CURTIS) from Europe (on Corylus and Alnus) and P.
middlekauffi SHINOHARA et SMITH from N. America (on Corylus and Carpinus), both
belonging to the sy/vaticus group (SHINOHARA, 1985 b).

Another interesting feature of the species of the alternans group may be the shape
of the leaf-rolls made by the larvae. The larvae are known for five species of the
species-group, all making a screw-like abode (type C of StriTT, 1935). Besides the
species of the alternans group, this type of larval abode is known only for P. histrio
(LATREILLE) and P. inanitus (VILLERS) from Europe and P. hilaris (EVERSMANN) from
eastern Palearctic (LORENZ & KRAUS, 1957; SHINOHARA & OKUTANI, 1983).
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Fig. 2. Sawsheaths (A-C; scale: 0.5 mm) and part of male genitalia, lateral view (D-F; GS:
gonostipes; GC: gonocardo; PP: plate-like process). A, Pamphilius cilix, holotype; B,
P. turkomanus, paratopotype; C, P. kyutekparki, paratopotype; D, P. alternans, Krapina;
E, P. aurantiacus, Lasko, gonocardo removed; F, P. croceus, Mt. Odaesan.

Comparison with the Existing Systems

BENES (1974, 1976, 1982) divided the Palearctic species of Pamphilius into seven
species-groups, mainly on the basis of female external features. My study of the male
genitalia has shown that BENES’s alternans and lethierryi groups are closely related,
together forming a monophyletic group here called the alternans group, and one
species included in BENES’s histrio group is also a member of this assemblage. The
alternans subgroup in my system is the same as BENES’s alternans group, except that
P. norimbergensis is excluded (it belongs probably to the vafer group; see SHINOHARA,
1989) and P. pugnax (see introduction) and recently described P. armeniacus are added.
My lethierryi subgroup may correspond to BENES’s lethierryi group, although BENES
has not published a definition of the species-group (see SHINOHARA, 1982). Of the
four species of my komonensis subgroup, three were unknown to or not dealt with by
BENES, and only P. takeuchii was included in his histrio group. As discussed elsewhere
(see comments on the character 12 given below), BENES's histrio group is based on
non-homologous similarities and P. takeuchii, along with the three remaining species,
forms a subgroup within the alternans group.

ACHTERBERG and AARTSEN’s (1986) classification of the European Pamphilius
differs from BENES’s system, so far as is concerned here, only in placing P. lethierryi
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near P. betulae (LINNAEUS) in their histrio group. This treatment, probably following
the old idea of Konow (1887, 1897), is not acceptable, because an examination of the
male genitalia clearly shows that P. lethierryi belongs to the alternans group and P.
betulae to the histrio group in a restricted sense (see also remarks under P. lethierryi).

Relationships

Based on the character analysis given below, a hypothesis of the relationships
of the component species of the alternans group (Fig. 3) is presented. The polarity of
the character transformation has been determined basically by out-group comparison.
As out-groups, I have taken all the Pamphiliinae into consideration, since the sister-
group of the alternans group has not been clarified.

The male genitalic characters have been found crucial for inferring relationships
of the species. Synapomorphies supporting monophyly of major clades and even the
alternans group itself pertain exclusively to the male genitalia. Therefore, attribution
of the four species known only from the females (P. pugnax, caucasicus, armeniacus
and cilix, all placed in parentheses in Fig. 3) is problematical. I have, nevertheless,
included them in the cladogram largely on the basis of overall similarity in female
characters; the hypotheses about their position will be tested by the characters of the
males to be discovered.

In the following discussion and the cladogram, character states forming a trans-
formation series are designated as “‘I, 1-1” (meaning transformation from | to I-1),
and similar conditions of different origin (homoplasies) as ““l-a, 1-b, etc.”

1) Narrow plate-like process along proximal margin of ventral arm of gonostipes
(PP in Fig. 2 D-F). This obviously specialized structure is known only for the species
of the alternans group and regarded as its autapomorphy [1]. In the species of the
komonensis subgroup, the process is strongly developed so as to exceed the proximal
margin of the gonocardo (Fig. 2 F). This character state is inferred to represent further
modification and regarded as an autapomorphy [1-1] of the komonensis subgroup.

2) Dorsolateral process of valviceps. The species of the alternans and lethierryi
subgroups possess a lateral process at dorsal margin of the valviceps (e. g., Fig. 6 A,
D), which is rather thin, directed dorsally and has flat dorsal surface. This type of
dorsolateral process is uniquely known for the species of the alternans and lethierryi
subgroups and postulated as a synapomorphy [2] uniting them. The lateral process
found in the species of the vafer group may look similar to it in dorsal aspect, but the
former is usually thick, never directed dorsally and with rounded dorsal surface (for
some examples, see SHINOHARA, 1988 b); I conclude that the lateral processes in the
two groups are of independent origin. In the komonensis subgroup, the valviceps is
simple without such a process (Fig. 13 A, D), representing the plesiomorphic state of
the alternans group.

Within the alternans and lethierryi subgroups, the following three character
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Fig. 3. Cladogram showing relationships among the species of the alternans group. Species
known only from the females are in parentheses. Numbers refer to the synapomorphies
discussed in the text.

states can be recognized: in dorsal view, (a) long and narrow (P. marginatus, Fig. 8 D),
(b) long and wide (P. alternans, Fig. 6 A, aurantiacus, Fig. 8 A, and ignymonticensis,
Fig. 6 D), and (c) short and comparatively wide (P. lethierryi, Fig. 11 A and turko-
manus, Fig. 11 D). It is easily surmised that (a) is the least developed (plesiomorphic)
condition and the state (b) is a derivation from it. Somewhat problematical is the
state (c), which is confined to the species of the lethierryi subgroup. This character
state can be interpreted either as a further modification from the state (b) or an in-
dependent development from the state (a). Here I take the second hypothesis, be-
cause the first is a direct conflict with the postulated synapomorphy 3 discussed below.
Thus 1 regard the state (b) as a synapomorphy [2-a] linking the three species of the
alternans subgroup given above (or probably all the species of the subgroup but P.
marginatus) and the state (c) as a synapomorphy [2-b] uniting the two species of the
lethierryi subgroup given above (or probably all the species of the subgroup).

3) Shape of ventral margin of valviceps. The ventral margin of the valviceps
is not produced in lateral view (e. g., Fig. 11 C, F) in the lethierryi and komonensis
subgroups, whereas it is roundly produced ventrally (e. g., Fig. 6 C, F) in the alternans
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subgroup. In out-groups, the former state is usual (exceptions: P. leucocephalus
TakeucHI and a few species of Neurotoma) and 1 regard the latter as an autapomorphy
[3] of the alternans subgroup.

4) Coloration of femora. The femora of the species of the lethierryi subgroup
are marked with black, whereas most species of the Pamphiliini, including all the
remaining species of the alternans group, share entirely yellow femora. The black-
marked femora are thus inferred to be derivative and regarded as an autapomorphy
[4] of the lethierryi subgroup. In certain species of Pamphilius (i.e., P. sylvarum
STEPHENS of the sylvarum group, P. nigrifemorata SHINOHARA et TAEGER of the vafer
group, and several species of the sylvaticus group (see SHINOHARA, 1985 b)), the femora
are also marked with black; these similarities are postulated as homoplasies. Dif-
ferences in details of pigmentation among the species of the different species-groups
will also support this view.

5) Coloration of tarsal segments. In the species of the lethierryi subgroup, the
2nd to 4th tarsal segments are yellowish with black ventral margins. This peculiar
coloration is unique to the three species and regarded as an autapomorphy [5] of the
lethierryi subgroup. All the other Pamphiliinae have concolorous, usually yellow
tarsi.

6) Length of tarsal claw. The tarsal claw of the lethierryi subgroup is long
(Fig. 1 N-P), whereas it is short in the species of the alternans and komonensis sub-
groups (Fig. 1 F~-M). Determination of polarity by the out-group comparison at the
level of the alternans group is difficult, since both the long and short (as well as some-
what intermediate) conditions occur in out-groups, although the short claws are
predominant in the Pamphiliini. If, however, we accept the synapomorphy 2, then
the short claws can be regarded as plesiomorphic for the monophyletic group composed
of alternans and lethierryi subgroups and the long claws can be regarded as an aut-
apomorphy [6] of the lethierryi subgroup.

7) Groove on upper part of frons. In P. alternans, pugnax and caucasicus,
the upper part of frons is rather weakly (in the male, more strongly) convex as in the
other members of the alternans subgroup, but they are unique in having a deep, sharply
defined longitudinal groove running from the ocellar basin to the large median fovea.
Within the alternans subgroup, a generally similar but very shallow and bluntly defined
groove is found in P. ignymontiensis and armeniacus, which is hypothesized to rep-
resent an intermediate condition between the absence of groove (plesiomorphic state;
P. marginatus and aurantiacus) and the presence of a sharply defined groove (the most
apomorphic state shared by the three species given above) in a transformation series.
In conclusion, I regard the presence of a groove as a synapomorphy [7] uniting the
five species and the deep, sharply defined groove as a synapomorphy [7-1] uniting the
three species. Somewhat similar, usually bluntly defined grooves known for the
Pamphilius species with strongly swollen frons (often described as “notched”; see also
characters 12 and 13) are considered to be different in origin from the grooves in the
alternans subgroup.
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