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Abstract

The species of Copidosoma Ratzeburg (Hymenoptera: Encyrtidae) are reviewed for Norway. Sixteen species are
recognized, of which one, Copidosoma longicaudata sp. nov., is newly described, illustrated and compared with closely
related species. Seven species represent new distribution recordsfor Norway—C. aithyia (Walker), C. genale (Thomson),
C. herbaceum Mercet, C. primulum (Mercet), C. radnense Erdds, C. thebe (Walker) and C. truncatellum (Dalman). An
illustrated dichotomous key for the identification of both sexes of Norwegian Copidosoma is presented.

K ey wor ds: Copidosoma longicaudata, new distribution records, dichotomous key

I ntroduction

Copidosoma Ratzeburg is one of the most diverse genera of Encyrtidae, including 191 species worldwide (Noyes
2012). Many of the species have potential as biocontrol agents of Lepidoptera pests (Guerrieri & Noyes 2005,
2006). Guerrieri and Noyes (2005) revised the Palaearctic species and 64 species are reported from Europe, (Noyes
2012). Only eight species have been reported previously from Norway, C. agrotis (Fonscolombe, 1833), C. anceus
(Walker, 1837), C. boucheanum Ratzeburg, 1844, C. cervius (Walker, 1846), C. chalconotum (Dalman, 1820), C.
filicorne (Dalman, 1820), C. flagellare (Daman, 1820), and C. tibiale Hoffer, 1970 (Hansen et al. 2012).
Diagnosis, hosts and taxonomic status of these species can be found in Guerrieri & Noyes (2005). This study
reports additional species of Copidosoma from Norway, including one newly described species.

Material and methods

This study is based on dry-mounted and ethanol-preserved specimens deposited in The Natural History Museum of
Odlo. Slide preparation of materia followed Noyes (1982). Description and terminology follow Guerrieri and
Noyes (2005). Abbreviations used in the text are as follows: F1, F2, etc., first, second funicle segment, etc.; FV,
minimum frontovertex width; HW, maximum head width; OCL (occipital-ocellar line), shortest distance between
posterior ocellus and occipital margin; OD, maximum diameter of posterior ocellus; OL, ovipositor length; OOL
(ocular-ocellar line), shortest distance between posterior ocellus and adjacent eye margin; POL (posterior ocellar
distance), shortest distance between posterior ocelli.

Geographical positions are given using latitude and longitude and the World Geodetic System 84 (WGS84),
whereas division of Norwegian counties follows @kland (1981).
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New records of Copidosoma from Norway
C. aithyia (Walker, 1837)

Material examined: 19 BUSKERUD Western [BV], ROLLAG: Tréen saga [N60.0222° E09.2806° +50m] 1-30
June 1994, Malaise-trap, leg. Bjern A. SAGVOLDEN.

Biology: Parasitoid of Lepidoptera (Depressaridae and Pyralidae) (Guerrieri & Noyes 2005).

Distribution: Austria, Bulgaria, Czech Republic, Denmark, France, Germany, Hungary, Norway, Poland,
Russia, Slovakia, Spain, Sweden, Switzerland, Turkey, United Kingdom.

C. genale (Thomson, 1876)
(Fig. 21)

Material examined: 19 BUSKERUD Eastern [Bg], HURUM: Mglen [NW] [N59.48920° E10.49954° +10m;
5madl.] 10 July—15 Aug. 2010, Malaise-trap B / sandy beach, leg. Lars Ove HANSEN.

Biology: Unknown (Noyes 2012).

Distribution: Andorra, Bulgaria, Czech Republic, Denmark, Finland, France, Georgia, Germany, Hungary,
Moldova, Mongolia, Netherlands, Norway, Romania, Slovakia, Spain, Sweden, Switzerland, United Kingdom,
Yugoslavia (Federal Republic).

C. herbaceum M ercet, 1921

Material examined: 19 BUSKERUD Eastern [BYZ], NEDRE-EIKER: Solbergfiellet NR [N59.76423°
E10.05048° +10m; 155 m asl.] 14 Aug. —8 Nov. 2010, Malaise-trap 2 / S-faced slope, leg. Lars Ove HANSEN.
Biology: Unknown (Noyes 2012).
Distribution: Hungary, Norway, Spain, Sweden.

C. longicaudata Japoshvili & Guerrieri sp. nov
(Figs. 1-6)

Description. Holotype ¢ (length including ovipositor 5.8 mm, without ovipositor 2.9 mm). Head mesoscutum,
pronotum and gaster with golden-green reflections; scutellum, axilla and mesopleuron with purple and golden
reflections; tegula pale yellow; antenna dark brown, scape with faint green and golden reflections; legs yellow,
with mid- and hind coxae brown, fore tibia dark yellow, mid- and hind tibiae brown, last 2 segments of mid and
hind tarsi brown. Head 2.2x as wide as frontovertex; mouth opening 0.5% as wide as head width and 1.1x as wide
as frontovertex; FV 1.3x aslong aswidein frontal view, ocelli forming an angle of about 60°; antenna (Fig. 2) with
scape 8x as long as broad, F14x as long as broad, pedicel as long as F1 and 3% as long as broad; all funicular
segments longer than broad, F6 the shortest; clava elongate with sutures transverse. Relative measurements. HW
39, FV18, O0OL 2 OCL 4, POL 10, OD 2.

Forewing about 3x as long as broad. Ovipositor (Fig. 4) exserted, the exserted part 2.5x as long as midtibia.

Paratype ¢ (length including ovipositor 4.4 mm, without ovipositor 2.4 mm). Fore wing venation asin Fig. 3;
hypopygium very similar to that of C. boucheanum (Fig. 21), distinctly elongate, about 2.4x as long as broad;
ovipositor 3.7x as long as midtibia; gonostyli 0.67x as long as ovipositor and 2.4x as long as midtibia. Paratype &
(length 1.9 mm). Very similar to female except for antenna (Fig. 5) and genitalia (Fig. 6).

Material examined. Holotype ¢ OPPLAND Southern [OS], SZNDRE LAND: Dokkadeltaet,
Bergsrgnningen [N60.80234° E10.12886° £10m; 134 m adl], 29 July—7 Oct. 2009, Malaisetrap / river-delta/ river-
outlet, leg. Lars Ove HANSEN & Finn Audun GR@GNDAHL.

Paratypes: 19 AKERSHUS [AK], LORENSKOG: Losbyelva, «Losby golfbane» [N59.88577 E10.98823
+25m], 14 June-1 Aug. 2003, Malaise-trap / river shore, leg. Kjell Magne OLSEN & Sigve REISO; 17,
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OPPLAND Southern [OS], SONDRE LAND: Dokkadeltaet, Bergsrgnningen [N60.80234° E10.12886° +10m;
134 m adl], 29 July—7 Oct. 2009, Malaise trap / river-delta / river-outlet, leg. Lars Ove HANSEN & Finn Audun
GRONDAHL.

Holotype and paratypes deposited at the Natural History Museum, Oslo University, Oslo, Norway.

Biology. Unknown.

Distribution. Norway.

Comments. Females of C. longicaudata are very similar to those of C. terebrator Mayr, 1876, both having
very long, exserted ovipositors, but the former can be separated by sutures on clava transverse (parallel in C.
terebrator, compare Figs 2 and 7), and ovipositor at least 3.7x aslong as midtibia (3.1 in C. terebrator). Males of
the two species can be separated by the relative length of the parameres of the genitalia (compare Figs 6 and 8)

FIGURE 1. Copidosoma longicaudata sp. nov. ¢. Habitus (Photo: Karsten Sund).

Copidosoma primulum (M ercet, 1921)

Material examined: 19 OPPLAND North [ON], NORDRE LAND: Nordsinni [N60.84061° E9.95425° +50m;
159m asl.] 27 July—1 Aug. 2009, gravel pit / yellow pan-trap, leg. Lars Ove HANSEN & Eirik RINDAL.
Biology: Unknown (Noyes 2012).

Distribution: Spain, Hungary, Norway, Sudan, Turkey, Turkmenistan.

Comment: The female here examined differs from those described in Guerrieri and Noyes (2005) by having a
more slender antenna, the clavais longer and lacks any trace of sutures, the fore wing is narrower (2.4x aslong as
broad) and the ovipositor is shorter (1x aslong as mid tibia). Guerrieri and Noyes (2005) stated that in C. primulum
the antenna sometimes has a clava with a relic of a suture always incomplete, the fore wing is 2.2x as long as
broad, and the ovipositor is 1.3x as long as mid tibia. In our opinion the availability of only one female and the
noted differences are not enough to describe a new species.
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FIGURES 2-8. Figs 2-6, Copidosoma longicaudata sp. nov.: 2, ¢ antenna; 3, ¢ fore wing venation; 4, ovipositor; 5, &
antenna; 6, & genitalia. Figs 7 and 8, Copidosoma terebrator: 7, @ antenna; 8, & genitalia (Figs 7, 8 modified from Guerrieri &
Noyes, 2005).
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FIGURES 9-19. Figs 9-11. Copidosoma cervius: 9, @ antenna; 10, & antenna; 11, & genitalia. Figs 12-15. Copidosoma
chalconotum: 12, @ antenna; 13, & antenna; 14, & genitalia. Fig. 15, Copidosoma aithyia, ¢ antenna. Figs 16-19. Copidosoma
truncatellum: 16, @ antenna; 17, 9 head, front view; 18, & antenna; 19, & genitalia (modified from Guerrieri & Noyes, 2005).
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FIGURES 20-34. Fig. 20. Copidosoma herbaceum, ovipositor. Fig. 21. Copidosoma genale, & genitalia. Figs 22-25.
Copidosoma boucheanum: 22, @ antenna; 23, ¢ hypopygium; 24, ovipositor; 25, & antenna. Figs 26 and 27. Copidosoma
tibiale: 26, ovipositor; 27, & antenna. Figs 28 and 29. Copidosoma filicorne: 28, thorax, dorsal view; 29, & antenna. Figs.
30-34. Antenna: 30, Copidosoma flagellare, 9; 31, Copidosoma anceus, ¢; 32, C. anceus, ; 33, Copidosoma agratis, J; 34,

Copidosoma thebe, § (modified from Guerrieri & Noyes, 2005).
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C. radnense Erdos, 1957

Material examined: 19 BUSKERUD Eastern [Bg], HURUM: Mglen [NW] [N59.48920° E10.49954° +10m;
5madl.] 10 July—15 Aug. 2010, Malaise-trap B / sandy beach, leg. Lars Ove HANSEN.

Biology: Unknown (Noyes 2012).

Distribution: Canary Islands, Finland, France, Hungary, Italy, Moldova, Netherlands, Norway, Romania,
Spain, Sweden, Switzerland, United Kingdom.

C. thebe (Walker, 1838)
(Fig. 34)

Material examined: 299 AKERSHUS [AK], OSLO: @stengjgvannet, Abildsg [N59,8875° E10,8194° £25m],
1-31 Aug. 1996, Malaise-trap, leg. Morten FALCK; 32 ¢ AKERSHUS[AK], Maridalen, Kirkeby [NW] [MGRS
N59.99635° E10.75997° +10m], 26 June-31 July 2007, Malaise-trap B / by smal stream, leg. Anders
ENDRESTQL & Lars Ove HANSEN; 799 BUSKERUD Eastern [BJ], HURUM: Mglen [NW] [N59.48920°
E10.49954° +10m; 5m asl.] 10 July—15 Aug. 2010, Malaise-trap B / sandy beach, leg. Lars Ove HANSEN; 19
BUSKERUD Eastern [Bd], HURUM: Ramvikholmen [N59.51816° E10.53284° +5m; 20m asl], 9 July—22 Aug.
2010, Malaise-trap 2/ old lime-forest; leg. Lars Ove HANSEN.

Biology: The record from Spilonota ocellana (Denis & Shiffermueller) (Lepidoptera, Tortricidae) (Herting,
1975) needs confirmation.

Distribution: Andorra, Czech Republic, Finland, France, Germany, Hungary, Italy, Netherlands, Norway,
Portugal, Slovakia, Spain, Sweden, Ukraine, United Kingdom.

C. truncatellum (Dalman, 1820)
(Figs 16-19)

Material examined: 19 AKERSHUS [AK], OSLO: @stensjgvannet, Abildsg [N59,8875° E10,8194° +25m],
1-31 Aug. 1996, Malaise-trap, leg. Morten FALCK.

Biology. Lepidoptera (Noctuidae, including many subfamilies except Plusiinag). See Guerrieri & Noyes
(2005) for complete list of host records.

Distribution: PALAEARCTIC (Andorra, Argentina, Austria, Czech Republic, Denmark, Egypt, Finland,
France, Georgia, Germany, Greece, Hungary, Italy, Macedonia, Montenegro, Netherlands, Norway, Peoples
Republic of China, Poland, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey,
United Kingdom). NEARCTIC (Canada, Mexico, United States of America). NEOTROPICAL (Brazil, Chile,
Colombia, Cuba, Hawaii, Uruguay, Puerto Rico, Venezuela).

Key to Norwegian species of Copidosoma

1 =17 =S 2
- Y= == P 17
2(1) Forewingwith postmargina veinaslongasstigmal VEIN . . .. .. ... 3
- Fore wing with postmarginal vein not more than 0.5x aslongasstigmal vein . ............. . ... . i ... 4
3(2) Antennawith F1 not morethan 1.9x (usually 1.5x) aslongasbroad (Fig.9) .. ............ ... ... ... C. cervius (Walker)

Antennawith F1 not lessthan 2.1x (usually at least 2.5%) aslong asbroad (Fig. 12) . ............. C. chalconotum (Dalman)
4(2) Clavasolidor rarely (C. primulum) partially segmented, but sutures always clearly incomplete. ....................... 5
- Clavadistinctly 3-segmented, sutures always COmMPIEtE. . . .. ... ottt e e e e 12
5(4) Tegulaentirely brown, black or at most basewith adlightly palerarea. ......... ... . i 6
- Tegulawith at least basal half distinctly whiteor yellow.. . . ... ... 10
6(5) Scutellum with striate scul pture composed of narrow, distinctly elongatecells. ................. C. agrotis (Fonscolombe)

Scutellum with polygonal sculpture composed of moreor lessrounded cells. . ... i 7
7 (6) Mesoscutum and scutellum with very superficia sculpture, scutellum appearingsmooth . ............... C. thebe (Walker)
- M esoscutum and scutellum with raised sculpture, scutellum never appearingsmooth .. ............ ... ... ... ..... .8
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8(7) Antennawith pedicel not morethan 0.75x aslong as F1 and F2 combined (Fig. 15) . .................. C. aithyia (Walker)

- Antennawith pedicel at least 1.5x aslongasF1l and F2 combined (Fig. 16). . . ...t 9
9(8) Mouth opening 1.2x as broad as minimum width of frontovertex .. ............ ... .. ... ... ..... C. primulum (Mercet)
Mouth opening at most 0.7x as broad as minimum width of frontovertex (Fig.17) .............. C. truncatellum (Dalman)
10 (5) Ovipositor with exserted part not less than 0.9x length of midtibial spur (Fig.20)................... C. herbaceum Mercet
- Ovipositor not exserted or if exserted then exserted part not more than 0.5x length of midtibial spur . .................. 11
11 (10) FOreWiNg iNfUSCALE. . . . oottt ittt ettt e e e e et e e e et e e e e C. genale (Thomson)
- Forewing hyaling . . ... o C. radnense Erdos
12 (4) Exserted portion of ovipositor at least aslong asmid tibia(Fig. 24). . ... ... 13
- Exserted portion of ovipositor not more than 0.5x aslong asmid tibia(Fig. 26) ............c.cco ... 14
13 (12) Fltwiceaslongaspedicel (Fig. 22). . .. ..ottt e e C. boucheanum Ratzeburg
- Flsubequal inlengthtopedicel (Fig. 2). ... ..ot e C. longicaudata sp.nov.
14 (12)Mesoscutum and scutellum with shallow scul pture, scutellum appearingsmooth ....................... C. tibiale Hoffer
- Mesoscutum at least with conspicuous raised sculpture (Fig. 28). . .. .o oot e 15
15 (14) Mesoscutum bright blue-green, distinctly contrasting with dark brown, purplish scutellum. . .......... C. filicorne (Dalman)
- Mesoscutum and scutellum more or 1€SSCONCOIOIOUS . . . . . ..o u ittt e e e e e e e e e ettt e 16
16 (15) Antennawith F1 about 1.7x aslong as broad, shorter than pedicel (Fig.30) ...................... C. flagellare (Dalman)
- Antennawith F1 about 3x aslong as broad, longer than pedicel (Fig.31) ............... ..ot C. anceus (Walker)
17 (1) Pedicel notlessthan2x aslongashroad . ... ... ... i 18
- Pedicel not morethan 1.2x aslongashroad. . .. ... it .23
18 (17) F1 not morethan 1.4x aslong asbroad (Fig. 27) . . . . ..ot iiieeeeea C. tibiale Hoffer
- Flnotlessthan 2x aslongasbroad . . . ... ... 19
19 (18) Clavarounded at apeX (Fig. 5) . . . .o oottt e C. longicaudata sp. nov.
- Clava obliqUElY trUNCat @t @K . . . o ot ottt e ettt e e e e e e e e e e e e 20
20 (19) Scape not more than 6x aslong as broad; phall obase with parameres parallel to each other and not less than 2x aslong as broad
................................................................................................... 21
- Scape not less than 9x as long as broad (Fig. 18); phallobase with parameres converging apically and not more than 1.4x as
long as broad (and with afew setaeoneach side) (Fig. 19) . .. .. oottt e 22
21 (20) F1 shorter than pedicel, about 2x as long as broad (Fig. 10); phallobase with digiti long and slender, 6x as long as broad (Fig.
) C. cervius (Walker)
- F1 longer than pedicel, about 3.5x aslong as broad (Fig. 13); phallobase with digiti short and stout, 3x aslong as broad (Fig
L) e C. chalconotum (Dalman)
22 (20) Mouth opening about 1.2x asbroad asFV width. . . ... ... . C. primulum (Mercet)
- Mouth opening about 0.7xas broad as FV width (Fig. 17) .. .. .. ..o C. truncatellum (Dalman)
23 (17) Scutellum with scul pture composed of narrow elongate cells (giving appearance of being striate) (Fig.28).............. 24
- Scutellum with scul pture composed of rounded, polygonal cells. .. ... 25
24 (23) F1 subquadrate, not more than 1.1x as long as broad and shorter than pedicel (Fig. 33)........... C. agrotis (Fonscolombe)
- F1 at least 2x aslong as broad and longer than pedicel (Fig.29). . ... ..., C. filicorne (Dalman)
25 (23) Clavarounded at @pex (Fig. 23) . . . ..ottt e e e e e e e e C. boucheanum Ratzeburg
- Clava pointed 8 BPEX . . . .« oottt et e e e e e e e e .26
26 (25) Phallobase short, not morethan 2.4x aslongasbroad (Fig.- 34) . ... C. thebe (Walker)
- Phallobase long and dlender, not lessthan 3.8x aslongasbroad. . .......... .o i i 27
27 (26) Aedeagus dlightly broadened subapically (Fig. 19) . ...ttt e e C. genale (Thomson)
- Aedeagus more or lessparallel-Sided at QpeX . .. .. oottt e 28
28 (27) F1 not morethan 2x aslongasbroad (Fig. 18) .. ... ... oot e C. aithyia (Walker)
- Flnotlessthan 2.5x aslongasbroad (Fig. 32) . . . ..ot e .29
29 (28) Postmarginal vein of forewing at least 0.6x aslongasstigmal vein. ........... ... ... ..., C. anceus (Walker)
- Postmarginal vein of fore wing not morethan 0.3x aslongasstigmalvein ....................... C. flagellare (Dalman)
Acknowledgements

The authors are grateful to Karsten Sund (Natural History Museum, Oslo) for the splendid habitus image of the
female of the new species, and to Morten Falck, Anders Endrestal, Bjgrn A. Sagvolden, Eirik Rindal, Kjell Magne
Olsen, Sigve Reiso, and Finn Audun Grandahl who participated in the collection or donated the materia studied.
Thanks are due to «Stiftelsen Norsk Naturarv» (Norwegian Nature Inheritance Foundation), represented by
Torbjgrn Reberg, who supported this study within the project «Registrering og overvaking av insekter i Oslo
kommune» at Natural History museum, University of Oslo, and @steng@vannets Venner (Friends of
Dstensjgvannet), represented by Finn Gulbrandsen, who & so participated in supporting this study.

152 . Zootaxa 3619 (2) © 2013 Magnolia Press JAPOSHVILI ET AL,



References

Guerrieri, E. & Noyes, J.S. (2005) Revision of the European species of Copidosoma Ratzeburg (Hymenoptera: Encyrtidae),
parasitoids of caterpillars (Lepidoptera). Systematic Entomology, 30, 97-174. http://dx.doi.org/10.1111/j.1365-
3113.2005.00271.x

Guerrieri, E. & Noyes, J.S. (2006) Revision of the European species of Copidosoma Ratzeburg (Hymenoptera: Encyrtidae):
some corrections and description of Copidosoma tremblayi sp. nov. Systematic Entomology, 31, 374-375. http:/
dx.doi.org/10.1111/j.1365-3113.2006.00339.x

Hansen, L.O., Thuroczy, C. K. & Japoshvili, G. (2012) New records of Encyrtidae (Hymenoptera, Chal cidoidea) from Norway,
with additional information on host associations. Norwegian Journal of Entomology, 59, 72—77.

Herting, B. (1975) A catalogue of parasites and predators of terrestrial arthropods. Section A. Host or Prey/Enemy 6.
Commonwealth Agricultural Bureaux, Commonwealth Institute of Biological Control.

Noyes, J.S. (1982) Collecting and preserving chalcid wasps (Hymenoptera: Chalcidoidea). Journal of Natural History, 16,
315-334. http://dx.doi.org/10.1080/00222938200770261

Noyes, J.S. (2012) Universal Chalcidoidea database. Available from: www.nhm.ac.uk/entomol ogy/chal cidoids/index.html
[accessed September 1, 2012].

@kland, K.A. (1981) Division of Norway for use in biogeographic work - a revision of the Strand-system. Fauna (Odlo),
167-178.

NORWEGIAN COPIDOSOMA Zootaxa 3619 (2) © 2013 MagnoliaPress - 153


http://dx.doi.org/10.1111/j.1365-3113.2005.00271.x
http://dx.doi.org/10.1111/j.1365-3113.2005.00271.x
http://dx.doi.org/10.1111/j.1365-3113.2006.00339.x
http://dx.doi.org/10.1111/j.1365-3113.2006.00339.x

	Abstract
	Introduction
	Material and methods
	New records of Copidosoma from Norway
	C. aithyia (Walker, 1837)
	C. genale (Thomson, 1876)
	C. herbaceum Mercet, 1921
	C. longicaudata Japoshvili & Guerrieri sp. nov
	Copidosoma primulum (Mercet, 1921)
	C. radnense Erdös, 1957
	C. thebe (Walker, 1838)
	C. truncatellum (Dalman, 1820)
	Key to Norwegian species of Copidosoma
	Acknowledgements
	References

