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Pamphilius histrio (Hymenoptera, Pamphiliidae)
and its Close Relatives"
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Akihiko SHINOHARA

Department of Zoology, National Science Museum, Tokyo

Abstract The histrio group of the sawfly genus Pamphilius and its five subgroups
are defined to include ten Palearctic and one Nearctic species: P. betulae LINNAEUS,
1758, and P. festivus PESARINI et PESARINI, 1984 (the betulae subgroup), P. histrio
LATREILLE, 1812 (the histrio subgroup), P. pictifrons GUSSAKOVSK1J, 1935 (the
pictifrons subgroup), P. gyllenhali DAHLBOM, 1835, P. tricolor BENES, 1974, P.
infuscatus MIDDLEKAUFF, 1964, P. virescens MALAISE, 1931, and P. borisi BENES,
1972 (the gyllenhali subgroup), P. brevicornis brevicornis HELLEN, 1948, P. brevicornis
ibukii subsp. nov. from Japan and P. maximus sp. nov. from the Russian Far East and
Korea (the brevicornis subgroup). Based on a cladistic analysis using PAUP
(SWOFFORD, 1993), a hypothesis of the phylogenetic relationships of the component
species is proposed. A review of the 11 species is given, including, besides descriptions
of the two new taxa, a key, description of the previously unknown male of P. tricolor,
and the following new records: P. histrio, P. tricolor, P. virescens and P. brevicornis
brevicornis from Korea, and P. tricolor and P. virescens from Japan.

Pamphilius LATREILLE, 1802, is the largest genus of the web-spinning or
leaf-rolling sawfly family Pamphiliidae. Distributed throughout the Holarctic
Region, the genus is represented by about 90 described species, which can be
classified into several species-groups. The vafer group (26 species: BENES, 1976;
SHINOHARA, 1988 b; SHINOHARA & TAEGER, 1990), the sylvaticus group (22
species: SHINOHARA, 1985, 1988 c) and the alternans group (14 species: SHINO-
HARA, 1991) are the three largest species-groups.

The histrio group, which forms the subject of this paper, is another major
clade within the genus. It was first proposed by BENES (1972) to include the
following ten Palearctic species: P. histrio LATREILLE, 1812, P. gyllenhali DAHL-
BOM, 1835, P. brevicornis HELLEN, 1948, P. virescens MALAISE, 1931, P. pictifrons
GUSSAKOVSK1J, 1935, P. sulphureipes KIRBY, 1882, P. volatilis (SMITH, 1874), P.
alnicola ERMOLENKO, 1973 [cited as P. sp. cf. volatilis], P. takeuchii BENES,
1972, and P. borisi BENES, 1972. According to BENES (1972), the betulae group
(one species) and inanitus group (three or four species) were closely related
to the histrio group, and the three could be combined into the histrio—
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inanitus group, each of the three being treated as its subgroups. BENES (1974)
later described two new species (P. tricolor and P. zhelochovtsevi) as belonging to
the histrio subgroup, moved P. volatilis and P. alnicola from the histrio subgroup
to the inanitus subgroup, and newly separated P. sulphureipes into the sulphurei-
pes subgroup. BENEY’s (1974) histrio—inanitus group thus contained the histrio
subgroup (9 species), inanitus subgroup (5 species), betulae subgroup (1 species)
and sulphureipes subgroup (1 species).

My subsequent studies (SHINOHARA, 1985, 1991, 1993) have shown that
species-groups in Pamphilius are better recognized on the basis of male genitalic
characters, and largely on this basis, I have transferred P. takeuchii from the
histrio group (BENES’s histrio subgroup) to the alternans group (SHINOHARA,
1991) and P. zhelochovtsevi to the sulphureipes group (SHINOHARA, 1993).

In this paper, I will redefine the histrio group, recognizing five subgroups in
it, review the species included therein, and discuss the phylogenetic relationships
among them. My histrio group roughly corresponds to BENES’s histrio subgroup
plus betulae subgroup. It comprises eleven species, including seven remaining
species of BENES’s histrio subgroup, P. betulae, P. festivus PESARINI et PESARINI,
1984, a recently described species closely related to P. betulae, P. infuscatus
MIDDLEKAUFF, 1964, a Nearctic species not treated by BENES (1972, 1974), and
P. maximus sp. nov. Species of the histrio group inhabit mainly northern
temperate forests, and the known larvae solitarily feed on the leaves of Salix or
Populus, making a spiral or screw-shaped abode.

The material used in this work is kept in the National Science Museum (Nat.
Hist.), Tokyo, unless otherwise stated. The following abbreviations are used for
other depositories: BVI—B. N. VERzHUTSKIJ Collection, Irkutsk; MU—
Moscow State University, Moskva; NRS—Naturhistoriska Riksmuseet, Stock-
holm; UOP—University of Osaka Prefecture, Sakai; USNM—United States
National Museum, Washington, D.C.; ZISP—Zoological Institute, Russian Aca-
demy of Sciences, St. Petersburg.

The Group of Pamphilius histrio

The species of this species-group are characterized as follows: Black with
extensive pale yellow and orange marking; legs without black marking on
femora; abdomen marked with orange at least dorsally. Head rather smooth and
generally glabrous, with upper part behind transverse and lateral transverse
sutures, and paraantennal field always glabrous; upper part of frons strongly
roundly swollen, with longitudinal depression or furrow running from ocellar
area to median fovea (“medially notched”); facial crest strongly roundly swollen;
antennal furrows very deep. Right mandible with basal tooth and less acute
median tooth or basal shoulder of apical tooth. Antenna with 3rd segment 1.0—
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2.5 times as long as 4th. Hind tibia with three preapical spurs. Forewing with
venation normal, cell C glabrous, and stigma concolorous or with in-
conspicuously different colors on anterior and/or posterior margins. Subgenital
plate simple. Male genitalia: valviceps rather elongate, somewhat flattened
laterally, dorsoapically with a conspicuous process (“apically hooked”); apiceps
large, subtriangular, subrectangular, rounded or ax-shaped in ventral view, often
dorsoventrally flattened, and often with primary apical finger-like process re-
duced; gonostipes, seen from above, subtriangular or subrectangular in outline,
without narrow plate-like process along posterior margin.

Monophyly of this species-group is supported by the “apically hooked”
valviceps in the male genitalia, which is unique to the members of this group and
undoubtedly their synapomorphy. The almost entirely glabrous head with
strongly inflated and “medially notched” upper part of frons and similarly
strongly inflated facial crest is also characteristic of this species-group. A similar
structure of the head known in some species of Pamphilius (e.g., species of the
sulphureipes and inanitus groups, and several species of the alternans and
sylvaticus groups), which were included by BENES (1972, 1974) in his histrio—
inanitus group (see introduction), is probably of independent origin as discussed
by SHINOHARA (1985, 1991, 1993).

The host-plants are known for five species as listed below and all feed on
Salicaceae, Populus or Salix, solitarily making a leaf-roll of the type (b) or (c)
(CHAMBERS, 1952). Apart from these, there is only one species of Pamphilius
known to feed on Salicaceae, i.e., P. latifrons (FALLEN) from Eurosiberia on
Populus. The systematic position of this species is somewhat problematical,
although it was placed in the vafer group by BENES (1976).

The histrio group is represented by ten Palearctic and one Nearctic species.
Based on the cladistic analysis given below and some phenetic considerations, I
propose here to classify the 11 species of the histrio group into 5 subgroups as
follows:

The betulae subgroup: Large species, with conspicuous, orange and black
coloration in female (head mostly orange; thorax mostly black; wings with
blackish marking; abdomen orange with black apical segments); antennal scape
entirely orange; ratio of 3rd to 4th antennal segments 1.6-1.8 in female, 1.5-1.7
in male; mesoscutellum moderately to strongly convex; tarsal claw with inner
tooth much thicker and longer than outer one; sawsheath of normal size, without
conspicuous projections, peg absent (Fig. 1 A); gonostipes subtriangular in
outline in dorsal view (Fig. 4 A); apiceps of less modified type, subtriangular in
outline in ventral view; distivolsella very large, protruding (Fig. 4 B); valviceps
subtriangular in outline in lateral view (Fig. 4 C).

Two very closely related species are included.

P. betulae LINNAEUS, 1758 Europe, eastern Siberia (on Populus)



40 Akihiko SHINOHARA

P. festivus PESARINI et PESARINI, 1984 Europe (on Populus)

The histrio subgroup: Large species, with coloration of normal Pamphilius
type (head and thorax black with pale yellow marking; wings without distinct
blackish pattern; abdomen black, with pale yellow and orange marking); anten-
nal scape entirely pale yellow; ratio of 3rd to 4th antennal segments 2.0-2.4 in
female, 1.8-2.3 in male; mesoscutellum normal (flattened or weakly convex in
lateral view); tarsal claw with inner tooth much thicker and longer than outer
one; sawsheath of normal size, with two conspicuous projections, peg absent
(Fig. 1 B); gonostipes subtriangular in outline in dorsal view (Fig. 4 D); apiceps
broad, subrectangular in outline in ventral view, with apical finger-like process
situated near inner apical margin; distivolsella normal (Fig. 4 E); valviceps
elongate (Fig. 4 F).

One species is included.

P. histrio LATREILLE, 1812 Europe, Korea (on Populus)

The pictifrons subgroup (male unknown): Medium-sized species, with
coloration of normal Pamphilius type; antennal scape almost entirely black; ratio
of 3rd to 4th antennal segments 2.3 in female; mesoscutellum normal; tarsal claw
with inner tooth thicker and a little longer than outer one; sawsheath of normal
size, with large, elongate, pilose peg (Fig. 1 C).

One species is included.

P. pictifrons GUSSAKOVSKIJ, 1935 Eastern Siberia, Russian Far East

The gyllenhali subgroup: Medium-sized species, with coloration of normal
Pamphilius type; antennal scape entirely pale yellow to almost entirely black;
ratio of 3rd to 4th antennal segments 1.9-2.5 (1.3 in borisi) in female, 1.8-2.2 in
male (male of borisi unknown); mesoscutellum normal; tarsal claw with inner
tooth smaller and shorter than outer one (stout and a little longer in borisi);
sawsheath of normal size, with large, glabrous peg, which is roundly convex (Fig.
1 D) or cylindrical, directed below (Fig. 1 E); gonostipes subtriangular in outline
in dorsal view (e.g., Fig. 6 A); apiceps broad, rounded in ventral view, with
primary apical finger-like process reduced, inconspicuous, situated at middle on
inner margin; distivolsella normal (e.g., Fig. 6 B); valviceps various in shape
(Figs. 6 C, F; 8 C).

Five species are included.

P. gyllenhali DAHLBOM, 1835 Europe (on Salix)

P. tricolor BENES, 1974 Eastern Siberia, Russian Far East,
Korea, Japan

P. infuscatus MIDDLEKAUFF, 1964 North America (on Populus)

P. borisi BENES, 1972 Eastern Siberia

P. virescens MALAISE, 1931 Russian Far East, Korea, Japan

The brevicornis subgroup: Large species, with coloration of normal Pam-
philius type; antennal scape entirely pale yellow or pale brown; ratio of 3rd to 4th
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Fig. 1. Sawsheaths. A, P. betulae, BV Rollag, Norway; B, P. histrio, Mirugam, Korea; C,
P. pictifrons, holotype; D, P. gyllenhali, AK Barum, Norway; E, P. virescens, Yamada-
onsen, Japan; F, P. maximus, holotype.

antennal segments 1.3—1.4 (in brevicornis) or 1.7-1.8 (in maximus) in female, 1.0
—1.3 (in brevicornis) in male; mesoscutellum normal; tarsal claw with inner tooth
smaller and shorter than outer one; sawsheath small, with small, very sparsely
pilose or glabrous peg (Fig. 1 F); gonostipes rectangular in outline in dorsal view
(Fig. 8 D); apiceps broad, ax-shaped in ventral view, with distinct primary apical
finger-like process situated at middle on inner margin; distivolsella normal (Fig.
8 E); valviceps elongate (Fig. 8 F).
Two species, one polytypic, are included.
P. brevicornis brevicornis HELLEN, 1948 Europe, eastern Siberia, Russian
Far East, Korea

P. brevicornis ibukii subsp. nov. Japan
P. maximus sp. nov. Russian Far East, Korea
Relationship
Methods

A cladistic analysis was performed using computer programs to present a
hypothesis about the phylogenetic relationships among the component species.
Table 1 shows an input file (data matrix showing character distribution) created
by using the spreadsheet editor of MacClade version 3.03 (MADDISON &
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MADDISON, 1992). Character states were coded additively. Plesiomorphic
states for all characters were inferred by outgroup comparison and coded [0],
except for character 3 whose plesiomorphic state was indeterminable. For
outgroups, I took all the other species of Pamphilius into consideration, because
the sister group of the histrio group has.not been determined.

The data set was then input to PAUP version 3.1.1 (SWOFFORD, 1993) to
find the most parsimonious tree(s). Searches were made by the branch-and-
bound algorithm, which finds all the shortest trees, on the three different sets of
assumptions: 1) Character states were treated as unordered and no weighting was
made (i.e., all are weighted 1); 2) character states were treated as ordered and no
weighting was made; and 3) character states were treated as ordered and a weight
of 2 was set to seven out of twelve characters, which are indicated by asterisks in
the following list. Those seven characters seem to me more stable and reliable
than the others.

Characters

1. Length (female). Medium-sized species, 8—11 mm [0]. Larger species, 11—~
15.5 mm [1].

2. General color pattern (female). Ordinary Pamphilius type (head and thorax
black with pale yellow marking and wings without distinct dark pattern) [0].
Betulae type (head mostly orange, thorax with pronotum entirely orange and
mesothorax entirely black, except for tegulae, and wings with distinct dark
marking) [1].

3. Color of antennal scape (female). Entirely yellow to brown [0]. Black and
yellow [1]. (Almost) entirely black [2].

4. *Ratio of 3rd to 4th antennal segments (female). 1.9-2.5 [0]. 1.6-1.8 [1].

Table 1. Data matrix of coded character states for cladistic analysis. See text for explanation.
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Fig. 2. Cladogram showing a hypothesis of relationships among the species of the histrio
group, created on the basis of a data matrix shown in Table 1. Paired numerals refer
to each of the synapomorphies (a character and its state (in square bracket)) support-
ing the monophyly of the clade. See text for explanation.

1.3-1.4 [2].

5. Mesoscutellum. Flattened or slightly convex in lateral view [0]. Moderately
to strongly convex in lateral view [1].

6. *Inner tooth of tarsal claw (female). Smaller and shorter than outer one
[0]. Stout and a little longer [1]. Very stout and much longer [2].

7. Sawsheath. Of normal size [0]. Small [1].

8-10. *Sawsheath peg. Sawsheath peg of the histrio group shows six character
states which cannot be properly arranged in a linear sequence. Here I take
the following hypothesis: the large elongate pilose peg as observed in P.
pictifrons (Fig. 1 C), which is common in Pamphilius, is plesiomorphic for
the histrio group. From this condition, transformation occurred in three
different directions: a) [character 8] peg lost [1] (Fig. 1 A, B); b)[character
9] peg small, very sparsely pilose [1], small, glabrous [2] (Fig. 1 F); and c)
[character 10] peg glabrous, directed below [1] (Fig. 1E), glabrous,
rounded [2] (Fig. 1 D).

11-12. *Apiceps in male genitalia. Four character states in general shape
(character 11) are observed: a) subtriangular in outline in ventral view,
basally constricted [0] (Fig. 4 B); b) broad, subrectangular in outline in
ventral view, with finger-like process situated at inner apical corner [1] (Fig.
4 E); c) disk-like, with the primary apical finger-like process situated at
middle on inner margin [2] (e.g., Fig. 6 B), and d) ax-shaped, with the
finger-like process situated at middle on inner margin [3] (Fig. 8 E). Of
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