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Abstract

This is the first major contribution to the fauna of the family Encyrtidae (Hymenoptera: Chalcidoidea) of the Kingdom of
Saudi Arabia. The following new genus and 15 new species are described: Anagyrus azolus Hayat, sp. nov., A. raidahensis
Hayat, sp. nov., Arabencyrtus qahtanii Hayat, gen. et sp. nov., Cerchysiella arabia Hayat, sp. nov., C. azeeza Hayat, sp.
nov., Cheiloneurus arabiacus Hayat, sp. nov., Leptomastidea abyad Hayat, sp. nov., Mahencyrtus asirensis Hayat, sp.
nov., Metaphycus albidus Hayat, sp. nov., Microterys axonis Hayat, sp. nov., Neastymachus bolus Hayat, sp. nov., N. cee-
lus Hayat, sp. nov., Ooencyrtus likinis Hayat, sp. nov., O. seronis Hayat, sp. nov., Zaomma astera Hayat, sp. nov. The
following 27 genera are newly recorded from Saudi Arabia: Achalcerinys Girault, Aphycus Mayr, Apoleptomastix Kerrich,
Callipteroma Motschulsky, Cerchysiella Girault, Cerchysius Westwood, Charitopus Foerster, Cheiloneurus Westwood,
Coelopencyrtus Timberlake, Copidosoma Ratzeburg, Helegonatopus Perkins, Homalotylus Mayr, Lamennaisia Girault,
Leptomastidea Mercet, Leptomastix Foerster, Mahencyrtus Masi, Mayridia Mercet, Microterys Thomson, Neastymachus
Girault, Ooencyrtus Ashmead, Paraclausenia Hayat, Prionomastix Mayr, Prochiloneurus Silvestri, Rhopus Foerster, Syr-
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phophagus Ashmead, Tyndarichus Howard, Zaomma Ashmead. The following 27 species are newly recorded from Saudi
Arabia: Achalcerinys lindus (Mercet), Anagyrus gracilis (Hayat), A. shahidi Hayat, Aphycus secundus (Mercet), Apolep-
tomastix bicoloricornis (Girault), Callipteroma sexguttata Motschulsky, C. testacea Motschulsky, Cerchysius ugandensis
Kerrich, Charitopus andalusicus Mercet, Cheiloneurus elegans (Dalman), C. quadricolor (Girault), Coelopencyrtus
krishnamurtii (Mahdihassan), Comperiella aspidiotiphaga Subba Rao, Copidosoma floridanum (Ashmead), Habrolepis
obscura Compere & Annecke, Helegonatopus formosus (Mercet), Homalotylus flaminius (Dalman), Lamennaisia ambig-
ua (Nees), L. nobilis (Nees), Leptomastix dactylopii Howard, L. tsukumiensis Tachikawa, Mayridia pulchra Mercet, Par-
aclausenia herbicola Hayat, Prochiloneurus aegyptiacus (Mercet), P. pulchellus Silvestri, Rhopus nigroclavatus
(Ashmead), Syrphophagus aphidivorus (Mayr). Eleven species belonging to the genera Anagyrus Howard, Charitopus,
Helegonatopus, Mayridia, Metaphycus Mercet, Qoencyrtus, Prionomastix, Syrphophagus, and Tyndarichus, were not
identified to species for the reasons given in the text. The known species treated in this paper, except for some well known
species, are illustrated with suitable figures, and some species are either diagnosed or redescribed.

Key words: Arabian encyrtids, new records, new species

Introduction

The chalcidoid (Hymenoptera) fauna of the Kingdom of Saudi Arabia is, to say the least, very poorly known,
hitherto represented by 40 species in 31 genera and 9 families (Noyes 2013; Narendran & Ahmad 2013). During
2011 to 2013, the second and the third authors (ZA, FRK) collected a large number of chalcidoid specimens
belonging to several families, and forwarded to the first author (MH) specimens belonging to the Encyrtidae and
Aphelinidae. This paper deals with the family Encyrtidae.

The Encyrtidae prior to our studies was represented in Saudi Arabia by only five species (Noyes 2013). These
are: Anagyrus indicus (Subba Rao), 4. pseudococci (Girault), Comperiella lemniscata Compere & Annecke,
Habrolepis rouxi Compere, and Metaphycus asterolecanii (Mercet).

This is the first major contribution to the documentation of the encyrtids of Saudi Arabia. We record from
Saudi Arabia 27 genera for the first time (in addition to the four already known genera) and 27 species, and
describe a new genus and 15 new species. Of the 32 genera, including the new genus, the following 9 genera
belong to the subfamily Tetracneminae: Anagyrus Howard, Apoleptomastix Kerrich, Arabencyrtus Hayat, gen.
nov., Callipteroma Motschulsky, Charitopus Foerster, Leptomastidea Mercet, Leptomastix Foerster, Paraclausenia
Hayat, and Rhopus Foerster; remaining 23 genera belong to the Encyrtinae.

Methods

Colour, sculpture and dimensions of various body parts were noted from card mounted specimens (including
holotypes), prior to mounting some of these specimens on slides in Canada balsam. In the descriptions of new
species, the relative measurements, unless noted otherwise, are from card mounted holotypes. In the ‘Material
examined’ sections, the specimens, unless otherwise noted, are on cards.

The terminology given by Hayat (2006) is followed except for the use of the terms mesosoma for the thorax
plus propodeum, and metasoma for the petiole plus gaster. Only body lengths are given in millimetres; all other
measurements are relative, taken from the divisions of a linear scale of a micrometer placed in the eye piece of a
stereozoom binocular microscope at 10x Zoom 8 (one micrometer division = 0.01234 mm) for carded specimens,
and placed in the eye piece of a compound microscope at 100x magnification (one micrometer division = 0.00987
mm) for slide-mounted parts.

Original citations and more recent citations are given to all the already known species as these species are all
newly recorded from Saudi Arabia.

The following abbreviations are used in the text:
AOL =Minimum distance between a posterior ocellus and the anterior ocellus.

(#F) =Collection number given by Dr. F.R. Khan for the material he collected. (This and two other abbreviations
that indicate the method used for collecting the specimens are placed in parentheses in “Material examined”.)
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Metasoma (on slide) about 1.5x as long as mesosoma; Tl and TV with characteristic glandular areas;
ovipositor, as seen through the derm, extends from base of TII of gaster, and exserted to 0.14x gaster length.
Relative measurements (holotype, slide}—TVII length, 28; ovipositor length, 49; third valvula length, 10.

Male. Unknown.

Material examined. Holotype (ZDAMU, registration No. HYM.CH.693), ¢ (on slide under 3 coverslips,
slide No. EH.1592), labelled “KSA: AL-BAHA: Qunfudah, vi.2012, (MT), Coll. Z. Ahmad”.

Distribution. Saudi Arabia: Al-Baha.

Etymology. The species name is an arbitrary combination of letters, and may be taken as a noun in apposition.

Comments. The absence of a brush of setae on apical third of the scutellum, and the presence of a dark brown,
sub-basal band or ring on mid tibia, exclude this new species from the species included in the keys given by Gordh
& Trjapitzin (1979) and Trjapitzin (1989). In the key to the Afrotropical species by Prinsloo (1979b), the new
species runs to couplet number 2 (Z. carinae Prinsloo, Z. xhosa Prinsloo), and appears similar to Z. carinae, but
differs as follows: antenna with F1-F4 subequal in length, F5 larger and longer than F4; F5 and F6 with
longitudinal sensilla present; head, in frontal view, almost rectangular in outline; scutellum with lineolate reticulate
sculpture, but anteriorly with polygonal reticulate sculpture (as in Z. xhosa); ovipositor stylets [but only the second
valvula] 1.67x as long as mid tibia length. In Z. carinae: antenna with F1-F5 subequal in length; only F6 with
longitudinal sensilla present; head, in frontal view, almost circular in outline; scutellum completely with lineolate
reticulate sculpture; ovipositor stylets about 1.5x as long as mid tibia length. The new species is also similar to Z.
xhosa in having F5 larger than F4, and in the sculpture of the scutellum, but differs as follows: mandible with a
large dorsal truncation; presence of a distinct dark brown patch on mid femur; ovipositor extending from TII of
gaster; ovipositor stylets 1.67x as long as mid tibia, and third valvula slightly shorter than mid tibial spur. In Z.
xhosa: mandible with a large pointed tooth, and two blunt teeth (Prinsloo 1979b: fig. 17); mid femur usually with a
small dark brown to pale brown spot distally; ovipositor extending almost from base of gaster; ovipositor stylets
1.8-2.0x as long as mid tibia; and third valvula 1.3x as long as mid tibial spur.

Acknowledgements

M. Hayat is grateful to Dr. J.S. Noyes, the Natural History Museum, London, for providing help in the
identification of some species, and for supplying literature without which it would not have been possible to
complete this paper. He thanks the Indian Council of Agricultural Research, New Delhi, and Dr. V.V. Ramamurthy,
Division of Entomology, Indian Agricultural Research Institute, New Delhi, the National Co-ordinator of the
“Network Project on Insect Biosystematics”, for financial help. He also thanks the Aligarh Muslim University and
the Chairman, Department of Zoology, for providing research facilities. Z. Ahmad is thankful to the Head of the
Department of Biology, King Khalid University, Abha, KSA, for providing research facilities. F.R. Khan thanks
Prof. Faisal Muhammad Al-Jasir, Dean, Deanship of Educational Services, Qassim University, Buraidah, KSA, for
encouragement. We thank the two unknown reviewers for helpful suggestions, and Dr. G.A.P. Gibson, the subject
editor, for reviewing and editing the paper which helped in the improvement of this paper.

References

Anga, J-M. & Noyes, J.S. (1999) A revision of the African and Malagasy species of the genus Leptomastix (Hymenoptera:
Encyrtidae), parasitoids of mealybugs (Homoptera: Pseudococcidae). Bulletin of the Natural History Museum, London
(Entomology), 68, 93—-128.

Anis, S.B. & Hayat, M. (2002) A revision of the Indian species of Cheiloneurus Westwood (Hymenoptera: Chalcidoidea:
Encyrtidae). Oriental Insects, 36, 129-209.
http://dx.doi.org/10.1080/00305316.2002.10417330

Annecke, D.P. (1962) New reared species of Prionomastix Mayr with synonymical notes (Hymenoptera, Encyrtidae). South
African Journal of Agricultural Science, 5, 503-513.

Annecke, D.P. (1968) Records and descriptions of African Encyrtidae—4 (Hymenoptera: Chalcidoidea). Journal of the
Entomological Society of southern Africa, 31, 249-264.

Annecke, D.P. & Doutt, R.L. (1961) An interesting encyrtid parasitic in the larvae of carpenter-bees (Hymenoptera:
Encyrtidae). The Pan-Pacific Entomologist, 37, 195—199.

ENCYRTIDAE FROM SAUDI ARABIA Zootaxa 3793 (1) © 2014 Magnolia Press - 55



Annecke, D.P. & Mynhardt, M.J. (1970a) On the genera Allocerellus Silvestri, 1915 and Erencyrtus Mahdihassan, 1923 in
South Africa (Hymenoptera: Encyrtidae). Revue de Zoologie et de Botanique Africaines, 82, 85—110.

Annecke, D.P. & Mynhardt, M.J. (1970b) On some species of Habrolepis Foerster and Adelencyrtus Ashmead (Hymenoptera:
Encyrtidae) in southern Africa and Mauritius. Entomophaga, 15, 127-148.
http://dx.doi.org/10.1007/bf02371866

Annecke, D.P. & Mynhardt, M.J. (1972) The species of the insidiosus-group of Metaphycus Mercet in South Africa with notes
on some extralimital species (Hymenoptera Encyrtidae). Revue de Zoologie et de Botanique Africaines, 85, 227-274.

Annecke, D.P. & Mynhardt, M.J. (1981) The species of the asterolecanii-group of Metaphycus Mercet (Hymenoptera:
Encyrtidae) from South Africa with notes on some extralimital species. Journal of the Entomological Society of southern
Africa, 44, 1-68.

Ashmead, W.H. (1900) On the genera of chalcid-flies belonging to the subfamily Encyrtinae. Proceedings of the United States
National Museum, 22, 323-412.
http://dx.doi.org/10.5479/si.00963801.22-1202.323

Ashmead, W.H. (1902) The hymenopterous parasites of Phenacoccus cavalliae CKIll. The Canadian Entomologist, 34,
301-302.
http://dx.doi.org/10.4039/ent34301-11

Beardsley, J.W. (1969) The Anagyrina of the Hawaiian Islands (Hymenoptera: Encyrtidae) with descriptions of two new
species. Proceedings of the Hawaiian Entomological Society, 20 (2), 287-310.

Burks, B.D. (1958) A recharacterization of the genus Coelopencyrtus, with descriptions of two new species (Hymenoptera:
Encyrtidae). Journal of the Washington Academy of Sciences, 48, 22-26.

Claridge, M.F. (1958) The British and Scandinavian species of the genus Cheiloneurus Westwood (Hym., Encyrtidae).
Entomologist’s Monthly Magazine, 94, 156—161, plate XIII.

Compere, H. (1938) A report on some miscellaneous African Encyrtidae in the British Museum. Bulletin of Entomological
Research, 29, 315-337.
http://dx.doi.org/10.1017/s000748530003563x

Compere, H. (1939) A second report on some miscellaneous African Encyrtidae in the British Museum. Bulletin of
Entomological Research, 30, 1-26.
http://dx.doi.org/10.1017/s0007485300004387

Compere, H. & Annecke, D.P. (1961) Descriptions of parasitic Hymenoptera and comments (Hymenopt.: Aphelinidae,
Encyrtidae, Eulophidae). Journal of the Entomological Society of southern Africa, 24, 17-71.

Dahms, E. & Gordh, G. (1997) A review of the genera of Australian Encyrtidae (Hymenoptera: Chalcidoidea) described from
Australia by A.A. Girault with a checklist of included species. Memoirs on Entomology, International, 9, i—v + 1-518.
Dalman, J.V. (1820) Forsok till Uppstillning af Insect-familjen Pteromalini, i synnerhet med afseende pé& de i Sverige funne

Arter. Kungliga Svenska Vetenskapsakademiens Handlinger, 41, 123—181, 340-373.

De Santis, L. (1964) Encirtidos de la Republica Argentina (Hymenoptera: Chalcidoidea). Anales de la Comision de
Investigacion Cientifica, Provincia de Buenos Aires, Gobernacion, 4, 9—422.

Erdos, J. (1957) Series Encyrtidarum novarum Hungaricarum. Acta Zoologica Academiae Scientiarum Hungaricae, 3, 5-87.

Ferriere, C. & Voegele, J. (1961) Les Ooencyrtus parasites des oeufs des punaisas des cereals au Maroc. Cahiers de la
Recherche Agronomique, Rabat, 14, 27-36.

Girault, A.A. (1914) Records of new Chalcidoidea Encyrtinae from Australia. Societas Entomologica, 29 (14), 59—60.

Girault, A.A. (1915) Australian Hymenoptera Chalcidoidea—VII. The family Encyrtidae with descriptions of new genera and
species. Memoirs of the Queensland Museum, 4, 1-184.

Gordh, G. & Trjapitzin, V.A. (1979) Notes on the genus Zaomma Ashmead, with a key to species (Hymenoptera: Encyrtidae).
The Pan-Pacific Entomologist, 55, 34-40.

Graham, M.W.R. de V. (1969) Synonymic and descriptive notes on European Encyrtidae (Hym., Chalcidoidea). Polskie Pismo
Entomologiczne, 39, 211-319.

Guerrieri, E. & Noyes, J.S. (2000) Revision of European species of genus Metaphycus Mercet (Hymenoptera: Chalcidoidea:
Encyrtidae), parasitoids of scale insects (Homoptera: Coccoidea). Systematic Entomology, 25, 147-222.
http://dx.doi.org/10.1046/j.1365-3113.2000.00099.x

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. & Viggiani, G. (2005) A revision of the encyrtid (Hymenoptera: Chalcidoidea) parasitoids of Dryinidae
(Hymenoptera: Chrysidoidea) with description of a new species of Cheiloneurus. Systematics and Biodiversity, 2,
305-317.
http://dx.doi.org/10.1017/s1477200004001537

Hayat, M. (1970) Three new species of Encyrtidae (Hymenoptera: Chalcidoidea) from India. Bulletin of Entomology, New
Delhi, 10, 110-115.

Hayat, M. (1977) Notes on Indian species of Comperiella (Hymenoptera: Encyrtidae). Oriental Insects, 11, 243-250.
http://dx.doi.org/10.1080/00305316.1977.10434542

Hayat, M. (1979) Indian species of Anagyrus (Hym.: Encyrtidae)-1. Oriental Insects, 13, 167—188.
http://dx.doi.org/10.1080/00305316.1979.10433556

56 - Zootaxa 3793 (1) © 2014 Magnolia Press HAYAT ET AL.



Hayat, M. (1980) On Paraclausenia gen. nov., Metapterencyrtus and Neocharitopus from India (Hymenoptera: Encyrtidae).
Journal of Natural History, 14, 637-645.
http://dx.doi.org/10.1080/00222938000770541

Hayat, M. (1981) Taxonomic notes on Indian Encyrtidae (Hym.: Chalcidoidea). I1. Journal of Natural History, 15, 17-29.
http://dx.doi.org/10.1080/00222938100770021a

Hayat, M. (1999) Taxonomic notes on Indian Encyrtidae (Hymenoptera: Chalcidoidea)-V. Oriental Insects, 33, 349-407.
http://dx.doi.org/10.1080/00305316.1999.10433800

Hayat, M. (2003) Records and descriptions of Indian Encyrtidae (Hymenoptera: Chalcidoidea). Oriental Insects, 37, 187-259.
http://dx.doi.org/10.1080/00305316.2003.10417345

Hayat, M. (2006) Indian Encyrtidae (Hymenoptera: Chalcidoidea). Published by M. Hayat, Department of Zoology, Aligarh
Muslim University, India, i—viii + 1-496 pp.

Hayat, M. (2010) Descriptions of new and records of known species of Encyrtidae (Hymenoptera—Chalcidoidea) from India.
Colemania, No.20, 1-26.

Hayat, M. (2012) Taxonomic notes on Indian Encyrtidae (Hymenoptera: Chalcidoidea)-VI1. Oriental Insects, 46, 163—181.
http://dx.doi.org/10.1080/00305316.2012.699267

Hayat, M., Alam, S.M. & Agarwal, M.M. (1975) Taxonomic survey of encyrtid parasites (Hymenoptera: Encyrtidae) in India.
Aligarh Muslim University Publications (Zoological series) on Indian Insect Types, 9, i—iii + 1-112 pp.

Hayat, M., Zeya, S.B. & Veenakumari, K. (2013) On some brachypterous Encyrtidae (Hymenoptera: Chalcidoidea) from India,
with description of four new species. Zootaxa, 3716 (2), 259-276.
http://dx.doi.org/10.11646/zootaxa.3716.2.7

Hoffer, A. (1980) Remarques taxonomiques sur le genre Charitopus (Hymenoptera, Chalcidoidea, Encyrtidae) avec une
attention particuliére aux espéces de 1’Algérie. Acta Entomologica Bohemoslovaca, 77, 387-393.

Howard, L.O. (1885) Descriptions of North American Chalcididae from the collections of the U.S. Department of Agriculture
and of Dr. C.V. Riley. United States Department of Agriculture, Bureau of Entomology, Bulletin No. 5, 47 pp.

Huang, D.-W. & Noyes, J.S. (1994) A revision of the Indo-Pacific species of Ooencyrtus (Hymenoptera: Encyrtidae),
parasitoids of the immature stages of economically important insect species (mainly Hemiptera and Lepidoptera). Bulletin
of the Natural History Museum, London (Entomology), 63 (1), 1-136.

Kazmi, S.I. & Hayat, M. (1998) Revision of the Indian Copodosomatini (Hymenoptera: Chalcidoidea: Encyrtidae). Oriental
Insects, 32, 287-362.
http://dx.doi.org/10.1080/00305316.1998.10433781

Kerrich, GJ. (1954) A systematic study of the encyrtid genus Cerchysius Westwood (Hym., Chalcidoidea). Annals and
Magaczine of Natural History, Series 12, 7, 371-379.
http://dx.doi.org/10.1080/00222935408651742

Kerrich, GJ. (1982) Further systematic studies on tetracnemine Encyrtidae (Hym., Chalcidoidea) including a revision of the
genus Apoanagyrus Compere. Journal of Natural History, 16, 399—430.
http://dx.doi.org/10.1080/0022293820077033 1

Mahdihassan, S. (1957) Giraultella krishnamurtii n. sp. Current Science, 26, 182.

Mayr, GL. (1876) Die europaischen Encyrtiden. Verhandlungen der Zoologisch-Botanischen Gesellschaft in Wien, 25,
675-778.

Mercet, R.G. (1916) Calcididos de Espaiia. Boletin de la Real Sociedad espariola de Historia Natural, 16, 112—117.

Mercet, R.G. (1919) Encirtinos de Espaiia. Boletin de la Real Sociedad espafiola de Historia Natural, 19, 96—102.

Mercet, R.G. (1921) Fauna Ibérica. Himendpteros Fam. Encirtidos. Instituto Nacional de Ciencias, Madrid, 727 pp.

Mercet, R.G. (1924) Los géneros Leptomastidea, Callipteroma 'y Gyranusa. Boletin de la Real Sociedad espariola de Historia
Natural, 24, 252-260.

Mercet, R.G. (1925) El género Aphycus y sus afines (Hym. Chalc.). Eos, Madrid, 1, 7-31.

Mercet, R.G. (1926) Adiciones a la fauna espafiola de Encirtidos (Hym. Chalc.). Eos, Madrid, 2, 309-320.

Mercet, R.G. (1929) Los géneros Prochiloneurus'y Achrysopophagus (Hym. Chalc.). Eos, Madrid, 5, 359-363.

Mercet, R.G. (1931) Les genres Prochiloneurus et Achrysopophagus (Hymen.- Chalcididae). Bulletin de la Société Royale
Entomologique d’Egypte, 1930, 224-228.

Motschulsky, V. De (1863) Essai d’un catalogue des insects de 1’Ile Ceylon (Suite). Byulleten’ Moskovskogo Obshchestva
Ispytateley Prirody, 36 (3), 1-153.

Narendran, T.C. & Ahmad, Z. (2013) A review of Acrias Walker (Hymenoptera: Eulophidae: Entiinae) with description of a
new genus from Saudi Arabia. Prommalia, 1, 1-16.

Nees ab Esenbeck, C.G.D. (1834) Hymenopterorum Ichneumonibus Affinium Monographiae, Genera Europaea et Species
[llustrantes. Volumen Secundum. Stuttgartiae et Tubingae, 448 pp.
http://dx.doi.org/10.5962/bhl.title.26555

Noyes, J.S. (1978) A revision of the encyrtid genus Callipteroma Motschulsky (Hymenoptera: Encyrtidae). Australian Journal
of Zoology, 26, 539-553.
http://dx.doi.org/10.1071/209780539

Noyes, J.S. (1979) The West Indian species of Encyrtidae described by L.D. [sic] Howard, 1894 and 1897 (Hymenoptera,
Chalcidoidea). Systematic Entomology, 4, 143—169.

ENCYRTIDAE FROM SAUDI ARABIA Zootaxa 3793 (1) © 2014 Magnolia Press - 57



http://dx.doi.org/10.1111/j.1365-3113.1979.tb00630.x

Noyes, J.S. (1981) On the types of the species of Encyrtidae described by R. Garcia Mercet (Hymenoptera, Chalcidoidea). Eos,
Madrid, 55-56, 165—189.

Noyes, J.S. (1982) A new species of Zeteticontus Silvestri (Hymenoptera: Encyrtidae) from Israel and Kenya, a parasite of
Carpophilus hemipterus (L.) (Coleoptera: Nitidulidae). Bulletin of Entomological Research, 72, 457-460.
http://dx.doi.org/10.1017/s0007485300013626

Noyes, J.S. (2000) Encyrtidae of Costa Rica (Hymenoptera: Chalcidoidea), 1. Memoirs of the American Entomological
Institute, 62, 1-355.

Noyes, J.S. (2004) Encyrtidae of Costa Rica (Hymenoptera: Chalcidoidea), 2. Memoirs of the American Entomological
Institute, 73, 1-459.

Noyes, J.S. (2010) Encyrtidae of Costa Rica (Hymenoptera: Chalcidoidea), 3. Memoirs of the American Entomological
Institute, 84, 1-848.

Noyes, J.S. (2013) Universal Chalcidoidea Database. Available from: http://www.nhm.ac.uk/research-curation/projects/
chalcidoids/ (accessed 1 November 2013)

Noyes, J.S. & Hayat, M. (1984) A review of the genera of Indo-Pacific Encyrtidae (Hymenoptera: Chalcidoidea). Bulletin of
the British Museum (Natural History) (Entomology), 48, 131-395.

Noyes, J.S. & Hayat, M. (1994) Oriental Mealybug Parasitoids of the Anagyrini (Hymenoptera: FEncyrtidae). CAB
International, Wallingford, Oxon. viii + 554 pp.

Noyes, J.S., Woolley, J.B. & Zolnerowich, G. (1997) Chapter 8. Encyrtidae. /n: Gibson, G.A.P., Huber, J.T. & Woolley, J.B.
(Eds.), Annotated keys to the genera of Nearctic Chalcidoidea (Hymenoptera). NRC Research Press, Ottawa, Ontario,
Canada, pp. 170-320.

Perkins, R.C.L. (1910) Supplement to Hymenoptera. Fauna Hawaiiensis, 2, 600—-686.

Prinsloo, G.L. (1975) On some species of Microterys Thomson, 1876 (Hymenoptera: Encyrtidae) from Africa. Journal of the
Entomological Society of southern Africa, 38, 19-37.

Prinsloo, GL. (1979a) On some little-known African Encyrtidae (Hymenoptera: Chalcidoidea), with new records and
descriptions of genera and species. Journal of the Entomological Society of southern Africa, 42, 17-34.

Prinsloo, G.L. (1979b) On the species of Zaomma Ashmead (Hymenoptera: Encyrtidae) from the Ethiopian region. Journal of
the Entomological Society of southern Africa, 42, 65-75.

Prinsloo, GL. (1985) Some chalcidoid parasitoids (Hymenoptera) from the central Namib Desert. Cimbebasia (4), 7 (7),
87-105.

Prinsloo, G.L. (1987) A revision of the genus Ooencyrtus Ashmead (Hymenoptera: Encyrtidae) in sub-Saharan Africa.
Entomology Memoir, Department of Agriculture and Water Supply, Republic of South Africa, No. 67, 1-46.

Prinsloo, G.L. (1995) The encyrtid genus Allocerellus Silvestri (Hymenoptera: Chalcidoidea), parasitoids of mealybugs
(Homoptera: Pseudococcidae). Entomologia Scandinavica, 26, 167-179.
http://dx.doi.org/10.1163/187631295x00170

Prinsloo, G.L. (1996) The genus Comperiella Howard (Hymenoptera: Encyrtidae) in southern Africa: parasitoids of armoured
scale insects (Homoptera: Diaspididae). Afiican Entomology, 4, 153—160.

Prinsloo, G.L. (1998) Poorly known and newly recorded species of mealybug parasitoids of the genus Anagyrus Howard
(Hymenoptera: Encyrtidae) from South Africa. African Plant Protection, 4, 81-90.

Prinsloo, G.L. (2001) The Afrotropical species of Leptomastidea Mercet (Hymenoptera: Encyrtidae), parasitoids of mealybugs.
Journal of Hymenoptera Research, 10, 145—-162.

Prinsloo, G.L. & Annecke, D.P. (1979) A key to the genera of Encyrtidae from the Ethiopian region, with descriptions of three
new genera (Hymenoptera: Chalcidoidea). Journal of the Entomological Society of southern Africa, 42, 349—382.

Silvestri, F. (1915a) Contributo alla conoscenza degli insetti dell’olivo dell’Eritrea e dell’ Africa meridionale. Bollettino del
Laboratorio di Zoologia Generale e Agraria della R. Scuola Superiore d’Agricoltura in Portici, 9, 240-334.

Silvestri, F. (1915b) Descrizione di nuovi Imenotteri Calcididi africani. Bollettino del Laboratorio di Zoologia Generale e
Agraria della R. Scuola Superiore d’Agricoltura in Portici, 9, 337-377.

Singh, S. & Agarwal, M.M. (1993) Taxonomic studies on Indian encyrtid parasites (Hymenoptera: Encyrtidae) from north-
eastern region. Aligarh Muslim University, Zoological Publications on Indian Insect Types, 14, 180 pp.

Singh, S., Agarwal, M.M. & Basha, M.C. (1991) Descriptions of three new species of Neastymachus (Hymenoptera:
Encyrtidae) from north-eastern India. Oriental Insects, 25, 221-230.
http://dx.doi.org/10.1080/00305316.1991.10432231

Subba Rao, B.R. (1957) Some new species of Indian Hymenoptera. Proceedings of the Indian Academy of Sciences, (B), 46,
376-390.

Subba Rao, B.R. (1966) Comperiella aspidiotiphaga new species from India (Encyrtidae, Hymenoptera). Mushi, 39, 135—138.

Szelényi, G. (1972) Neue Encyrtiden aus Ungarn (Hymenoptera, Chalcidoidea). Annales Historico-Naturales Musei Nationalis
Hungarici, 64, 347-353.

Tachikawa, T. (1963) Revisional studies on the Encyrtidae of Japan (Hymenoptera: Chalcidoidea). Memoirs of the Ehime
University, (Section 6), 9, 1-264.

Tachikawa, T. (1985) Discovery of a new species of Cerchysiella (Hym.: Chalcidoidea—Encyrtidae) parasitic on Cybocephalus
(Col.: Cybocephalidae) from Japan. Transactions of the Shikoku Entomological Society, 17, 91-95.

58 - Zootaxa 3793 (1) © 2014 Magnolia Press HAYAT ET AL.



Timberlake, P.H. (1919a) Revision of the parasitic chalcidoid flies of the genera Homalotylus Mayr and Isodromus Howard,
with descriptions of two closely related genera. Proceedings of the United States National Museum, 56, 133—194.
http://dx.doi.org/10.5479/5i.00963801.56-2293.133

Timberlake, P.H. (1919b) Descriptions of new genera and species of Hawaiian Encyrtidae (Hymenoptera). Proceedings of the
Hawaiian Entomological Society, 4 (1), 197-231.

Timberlake, P.H. (1922) Descriptions of new genera and species of Hawaiian Encyrtidae (Hymenoptera), Ill. Proceedings of
the Hawaiian Entomological Society, 5 (1), 135-167.

Triapitsyn, S.V., Gonzalez, D., Vickerman, D.B., Noyes, J.S. & White, E.B. (2007) Morphological, biological, and molecular
comparisons among the different geographical populations of Anagyrus pseudococci (Hymenoptera: Encyrtidae),
parasitoids of Planococcus spp. (Hemiptera: Pseudococcidae), with notes on Anagyrus dactylopii. Biological Control, 41,
14-24.
http://dx.doi.org/10.1016/j.biocontrol.2006.12.013

Trjapitzin, V.A. (1963) On the systematic position of Coccidencyrtus ambiguus (Nees) (Hymenoptera, Encyrtidae).
Entomologischeskoe Obozrenie, 42, 884—888. [in Russian]

Trjapitzin, V.A. (1969) Redescription of the types of Charitopus andalusicus Mercet and Xanthoectroma aquilinum Mercet
(Hymenoptera: Encyrtidae). Beitrdge zur Entomologie, 19, 673-677.

Trjapitzin, V.A. (1982) Two new encyrtid genera (Hymenoptera, Encyrtidae) from the Turkmenian fauna. /zvestia Akademii
Nauk Turkmenskey SSR, 1982 (2), 38—40. [in Russian]

Trjapitzin, V.A. (1989) Parasitic Hymenoptera of the fam. Encyrtidae of Palaearctics. Opredeleteli po Faune SSSR,
Izdavavaemiye Zoologicheskim Institutom Akademii Nauk SSSR, 158, 1-489. [in Russian]

Trjapitzin, V.A. & Ruiz-Cancino, E. (1998) Descripcion de una especie del genero Prionomastix Mayr (Hymenoptera:
Chalcidoidea: Encyrtidae) del Estado de Pueblo, Mexico, con una clave par alas species conocidas del genero. Acta
Zoologica Mexicana (Nueva Serie), 75, 163—169.

Trjapitzin, V.A. & Rzaeva, L.M. (1962) Zeteticontus planiscutellum Merc.—a species new to the fauna of Encyrtidae of SSR
(Hymenoptera, Chalcidoidea). Izvestiya Akademii Nauk Azarbaidzan SSR, 1962, No. 5, 35-37. [in Russian]

Trjapitzin, V.A. & Triapitsyn, S.V. (2008) New species of Cheiloneurus Westwood, 1833 (Hymenoptera: Encyrtidae) from
Alaska (USA), Mexico, and Cuba. Russian Entomological Journal, 16, 465—473.

Viggiani, G. (1970) Note su alcuni Cheiloneurini, con considerazione sui generi Cheiloneurus Westw., Neoprochiloneurus
Vigg. e Prochiloneurus Silv. (Encyrtidae). Bollettino della Societa Entomologica Italiana, 102, 64—69.

Westwood, J.O. (1833) Descriptions of several new British forms amongst the parasitic hymenopterous insects. Philosophical
Magarzine, (3), 3, 342-344.
http://dx.doi.org/10.1080/14786443308648197

Xu, Z. (2002) Revision of the genus Microterys Thomson (Hymenoptera: Encyrtidae) of China. Zoologische Mededelingen,
Leiden, 76, 211-270.

Xu, Z. & Chen, H. (2000) Six new species of the genus Microterys of China (Hymenoptera: Encyrtidae). Entomologia Sinica,
7, 97-106.

Xu, Z.-H. & Lou, J.-X. (2000) Notes on two genera of Microteryini new to China with descriptions of two new species
(Hymenoptera: Encyrtidae). Acta Zootaxonomica Sinica, 25, 199-203. [in Chinese, with English summary]

ENCYRTIDAE FROM SAUDI ARABIA Zootaxa 3793 (1) © 2014 Magnolia Press - 59



	Abstract
	Introduction
	Methods
	Records and descriptions
	1. Genus Achalcerinys Girault
	Achalcerinys lindus (Mercet)
	2. Genus Anagyrus Howard
	Anagyrus azolus Hayat, sp. nov.
	Anagyrus gracilis (Hayat)
	Anagyrus raidahensis Hayat, sp. nov.
	Anagyrus shahidi Hayat
	Anagyrus sp. near pseudococci (Girault)
	3. Genus Aphycus Mayr
	Aphycus secundus (Mercet)
	4. Genus Apoleptomastix Kerrich
	Apoleptomastix bicoloricornis (Girault)
	5. Arabencyrtus Hayat, gen. nov.
	Arabencyrtus qahtanii Hayat, sp. nov.
	6. Genus Callipteroma Motschulsky
	Callipteroma sexguttata Motschulsky
	Callipteroma testacea Motschulsky
	7. Genus Cerchysiella Girault
	Cerchysiella arabia Hayat, sp. nov.
	Cerchysiella azeeza Hayat, sp. nov.
	8. Genus Cerchysius Westwood
	Cerchysius ugandensis Kerrich
	9. Genus Charitopus Foerster
	Charitopus andalusicus Mercet
	Charitopus sp. near apicatus (Mani & Saraswat)
	Charitopus sp. near fulviventris Foerster
	10. Genus Cheiloneurus Westwood
	Cheiloneurus arabiacus Hayat, sp. nov.
	Cheiloneurus elegans (Dalman)
	Cheiloneurus quadricolor (Girault)
	11. Genus Coelopencyrtus Timberlake
	Coelopencyrtus krishnamurtii (Mahdihassan)
	12. Genus Comperiella Howard
	Comperiella aspidiotiphaga Subba Rao
	13. Genus Copidosoma Ratzeburg
	Copidosoma floridanum (Ashmead)
	14. Genus Habrolepis Foerster
	Habrolepis obscura Compere & Annecke
	15. Genus Helegonatopus Perkins
	Helegonatopus formosus (Mercet)
	Helegonatopus sp.
	16. Genus Homalotylus Mayr
	Homalotylus flaminius (Dalman)
	17. Genus Lamennaisia Girault
	Lamennaisia ambigua (Nees)
	Lamennaisia nobilis (Nees)
	18. Genus Leptomastidea Mercet
	Leptomastidea abyad Hayat, sp. nov.
	19. Genus Leptomastix Foerster
	Leptomastix dactylopii Howard
	Leptomastix tsukumiensis Tachikawa
	20. Genus Mahencyrtus Masi
	Mahencyrtus asirensis Hayat, sp. nov.
	21. Genus Mayridia Mercet
	Mayridia pulchra Mercet
	Mayridia sp. near maryae Prinsloo
	22. Genus Metaphycus Mercet
	Metaphycus albidus Hayat, sp. nov.
	Metaphycus sp.
	23. Genus Microterys Thomson
	Microterys axonis Hayat, sp. nov.
	24. Genus Neastymachus Girault
	Neastymachus bolus Hayat, sp. nov.
	Neastymachus ceelus Hayat, sp. nov.
	25. Genus Ooencyrtus Ashmead
	Ooencyrtus likinis Hayat, sp. nov.
	Ooencyrtus seronis Hayat, sp. nov.
	Ooencyrtus sp.
	26. Genus Paraclausenia Hayat
	Paraclausenia herbicola Hayat
	27. Genus Prionomastix Mayr
	Prionomastix sp.
	28. Genus Prochiloneurus Silvestri
	Prochiloneurus aegyptiacus (Mercet)
	Prochiloneurus pulchellus Silvestri
	29. Genus Rhopus Foerster
	Rhopus nigroclavatus (Ashmead)
	30. Genus Syrphophagus Ashmead
	Syrphophagus aphidivorus (Mayr)
	Syrphophagus spp.
	31. Genus Tyndarichus Howard
	Tyndarichus sp.
	32. Genus Zaomma Ashmead
	Zaomma astera Hayat, sp. nov.
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




