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Abstract
During 2001-2002 survey of mites and insects associated with the almond bark
beetle, Scolytus amygdali GUERIN-MENEVILLE, 1847, in Iran (Tehran Province), all
developmental stages of the mite species, Winterschmidtia hamadryas (VITZTHUM,
1923), were collected. The adults, nymphs and larvae of the mite were observed in
great numbers in the scolytid galleries, and its deutonymphs were found phoretic on
the adult beetles. Of 917 almond bark beetles collected from infested trees, 17.3% had
at least one deutonymph of W. hamadryas. The attachment sites were the ventral
surface of the abdomen, abdominal pleurites, femora, ventral and pleural thorax,
between coxae II and m, and rarely on the dorsal body, elytra and on both sides of the
head. Most of the deutonymphs (60.3%) were attached to the abdominal pleurites. The
greatest number of these mites on a single beetle was 15. This species is one of the
most abundant mite species which were found in the beetle galleries. Deutonymphs of
this mite probably influence beetle activities or prevent their flight or shorten their
dispersal distance.

Keywords: Winterschmidtia hamadryas, deutonymph mite, Scolytidae, Sco/ytus
amygdali, Karaj, Iran.
Introduction
Bark beetles are one of the most important xylophagous pests of fruit and
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ornamental trees, which specifically attack the stems and trunks of stressed,
'weakened, and dead trees. Their damages include: feeding ,on the phloem and
c~bium, engraving maternal and larval galleries in the wood surface and
under the inner bark, disordered sap flowing, and transferring fungal diseases.
One of the scolytids that attacks rosaceous pome and stone fruit trees is the
almond bark beetle, Sco/ytus amygdali GUERIN-MENEVILLE, 1847. This
species has been reported in several parts of the World, including Egypt,
Morocco, Cyprus, India, Israel, Pakistan, Syria, Russia, Turkey, Austria,
Bulgaria, France, Greece, Italy, Spain, former Yugoslavia (WooD & BRIGHT,
1992; PFEFFER, 1995), Iraq {MANDELSHTAM, personal communication), and
Iran (RADJABI, 1991). Its plant hosts include: snowy mespilus (Amelanchier
ova/is MEDIKUS, 1793), almond (Amygdalus communis LINNAEUS, 1753),
medlar (Mespilus germanica LINNAEUS, 1753), peach (Prunus persica
BATSCH, 1801 ), apricot (Prunus armeniaca LINNAEUS, 1753) and other
species of Prunus LINNAEUS, 1753 {WOOD & BRIGHT, 1992; PFEFFER, 1995).
RADJABI (1991) indicated that the beetle acts as a secondary pest of stone
fruits in Esfahan and East Azarbaijan Provinces of Iran and mentioned that the
most important hosts of this species are almond and then apricot. Recently, the
scolytid has been observed on other fruit trees such as cherry, sour cherry,
apricot and plum in Kamaal-shahr of Karaj and Kereshteh, Joveyn and
Vahidiyeh of Shahriyaar, Tehran Province, Iran (AHADIYAT, personal
observations).
Many mite species belonging to many groups are associated with bark
beetles. One of these groups is the family Winterschmidtiidae OUDEMANS,
1923 which contains saprophagous or fungivorous species. Some species of
Ca/volia 0UDEMANS, 1911, 0/afsenia 0UDEMANS, 1927, Vidia 0UDEMANS,
1905 and Winterschmidtia OuoEMANS, 1923 are associated with insects
(KRANTZ, 1978). Some species of Calvolia and Winterschmidtia are phoretic
on flies and bark beetles (ZAKHVATKIN, 1941; MOSER & BOGENSCH0TZ,
1984; KHAUSTOV, 2000), and species of Enslinie/la VITZTHUM, 1925,
Vespacarus BAKER and CUNLIFFE, 1960 and Kurosaia 0KABE & OCONNOR,
2002 are associated with bees and wasps (BAKER & CUNLIFFE, 1960;
KLOMPEN & OCONNOR, 1995; 0KABE & OCONNOR, 2002), and some other
winterschmidtiid mites, i.e. some Calvolia species, are associated with plant
materials (KRANTZ, 1978). ZAKHVATKIN (1941) recorded several species of
this family associated with bark beetles and their galleries, flies, wasps and
bees. Table 1 shows the mite species, their hosts and localities according to
ZAKHVATKIN (1941).
Winterschmidtiid mites of the subfamily Ensliniellinae are biologically
associated with the families Vespidae, Sphecidae, Megachilidae and
Colletidae of Hymenoptera, with feeding stages of the mites inhabiting the
nest cells of their hosts and deutonymphs dispersing on the bodies of the adult
insects (OKABE & OCONNOR, 2002). For instance, 0KABE & OCONNOR
(2002) described a new genus and species of the subfamily, Kurosaia jiju,
associated with nests of a Vespidae solitary wasp, Anterhynchium
jlavomarginatum micado (KIRSCH, 1873), in Japan. Mites of the genus
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Table 1. List of wintersclunidtiid mites associated with insects, their hosts and localities according
to ZAKHVATKIN (1941).
Mite species
Winterschmidtia hamadryas

{VITZTHUM, 1923)
W. circumspectans
(VITZTHUM, 1921}_
W. nalaliae (ZAKHVATKJN,
1941)

Insect hosts
I) Coleoptera
in the galleries of Scolytus
rugu/osus (MOLLER, 1818)
on Jps stebbingi (STROHMEYER,

Vidia (Crabrovidia) popovi

1908)
on Hylesit~usfraxini (PANZER,
1799)
on Orthotomicus laricis
FABRICIUS, 1792
on Aphthona euphorbiae
(SCHRANK, 1781)
on Tomicus minor HARTIG,
1834
on Taplrrorhynchus sp.
on Pityogenes /epidus
WJSCHMANN, 1914
on Ips acuminatus
(GYLLE~ 1827)
11) Hymenoptera
in the nests of and on Odynerus
de/phinalis GIRAUD, 1866
in the nests of Odynerus
(Lionotus) rosii LEP.
on:
Crabro fossorius LINNAEUS
C. impressus F. SMITH, 1856
C. solenius LINNAEUS
Mellinus arvensis (LINNAEUS,
1758)
on:

ZAKHV ATKJN, 1941

Philantlms clypeatus

Parawinterschmidtia lmeiss/i

(KRAUSSE, 191 ~
Calvolia bulgarica STORKAN,

1935
C. fusiformis ZAKHVATKIN,

1941
C. striata VITZTHUM, 1914

C. e/liptica ZAKHV ATKIN, 1941

Ensliniella parasilica

VJTZTHUM, 1925
E. kostylevi ZAKHVATKJN, 1941
Vidia (Crabrovidia)
gussakovskii ZAKHVATKJN,

1941

Calvolia reticulate

ZAKHV ATKIN, 1941
Vidia lineata 0UDEMANS, 1917

V. undulata 0UDEMANS, 1905
Nanacarus spp.

Ca/volia thraca VITZTHUM,

THUNBERG, 1815
Crabro a latus PANZER, 1797
C. wollmanni KOHL, 1915
C. impressus
on Osmia (Anthocopa)
dalmatina F. MOR
in the nests of different species
of Megachi/e LATREILLE, 1802
on Hylaeus conformis Forster,
1871
on hymenopterous insects
living in wood
Ill) Diptera
on a small metallic green fly

t.ocalities
Germany
Tibet
Russia
Germany
Bulgaria, former U.S.S.R.
Russia
Italy
Africa
Russia

Germany, Armenia and
Uzbekistan
West and Central Europe,
Belarus and Ukraine
Ukraine and Russia

Ukraine and Uzbekistan

Switzerland
Whole of Europe, East, North
and Central Asia, and some
_parts of former U.S.S.R.
Italy
?

Bulgaria and former U.S.S.R.

1922
Calvolia cal/iphorae

VJTZTHUM, 1922

on Calliphora vomitoria
LINNAEUS, 1758

Germany
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, Ensliniella are associated with eumenine vespid wasps of the genus
Allodynerus BLUTHGEN, 1938 {KLOMPEN & OCONNOR, t995). Six species of
·this genus are known from the Palaearctic region (VITZTHUM, 1925;
ZAKHVATI<lN, 1941; BAKER & CUNLIFFE, 1960; KLOMPEN & OCONNOR,
1995). ABE & OKABE (2006) found the hypopi of a new species, E. asiatica,
in the nests and acarinaria (mite chambers) of the vespid wasp, Allodynerus
mandschuricus BLDTHGEN, 1953 from two localities in central Japan.
According to BOESI et al. (2005), Vespacarus mites are associated with two
vespid wasps, Ancistrocerus catskill catskill (Saussure, 1853) and A.
adiabatus (Saussure, 1852).

Regarding literature reviews of the relationship between winterschmidtiid
mites and bark beetles, KRAussE (1919) found deutonymphs of Parawinterschmidtia kneissli {KRAUSSE, 1919) on Orthotomicus laricis FABRICIUS,
1792. VITZTHUM (1921) collected Winterschmidtia circumspectans
(VITZTHUM, 1921) from lps stebbingi (STROHMEYER, 1908) in Tibet.
According to KINN (1971), WOLFF (1920) found numerous mites of Calvolia
living parasitically on 0. ·.Zaricis and Tomicus piniperda (LINNAEUS, 1758).
Individual beetles were observed carrying more than twenty-five mites.
WILLMANN (1939) found Winterschmidtia crassisetosa WILLMANN, 1939
preying on larvae and pupae of Phloeotribus scarabaeoides BERNARD, 1792.
According to ZAKHVATKIN (1941), VITZTHUM (1923) recorded Winterschmidtia hamadryas (VITZTHUM, 1923) from Scolytus rugulosus (MULLER,
1818) galleries on Prunus insititia LINNAEUS, 1759 from Germany. WALTERS
& CAMPBELL (1955) found a Calvolia species associated with Dendroctonus
pseudotsugae HOPKINS, 1905. ATKINS (1959) collected adults of Vidia sp.
under the elytra of D. pseudotsugae. KINN (1971) collected deutonymphs of an
unidentified mycetophagous Calvolia species phoretic on several species of
bark beetles, including Dendroctonus brevicomis LECONTE, 1876, Ips spp.,
Pityophthorus spp., Scolytus spp. and Pseudohylesinus nebulosus (LECONTE,
1859). MasER & BoGENSCHUTZ (1984) collected one species of Calvolia
phoretic on ventral abdomen of adult Ips typographus (LINNAEUS, 1758) in
South Germany. KHAUSTOV (2000) recorded six species of Winterschmidtia,
including three new species, and a new genus, Parawinterschmidtia,
associated with scolytids from Crimea, Ukraine: W. nataliae (ZAKHVATKIN,
1941) on Leperesinus fraxini (PANZER, 1799) (= Hylesinus fraxini Panzer), W.
brenyi (COOREMAN, 1963) on Pteleobius vittatus (FABRICIUS, 1787), W.
hamadryas on Scolytus rugulosus, W. chaetoptelii KHAUSTOV, 2000 phoretic
on Chaetoptelius vestitus {MULSANT et REv, 1860), W. villifronsi KHAUSTOV,
2000 phoretic on Taphrorychus villifrons (DUFOUR, 1843), W: zachvatkini
KHAUSTOV, 2000 phoretic on Pityogenes calcaratus (EICHHOFF, 1878) and
finally Parawinterschmidtia kneissli {KRAUSSE, 1919) on Tomicus piniperda.
AHADIYAT et al. (2004) recorded W. hamadryas from Scolytus amygdali for
the first time for the fauna of Iran, and it was the first record of the mite
associated with the almond bark beetle.
According to KINN & WITCOSKY (1978), phoretic mites can hamper the
flight capabilities of their insect hosts. For example, among the Scolytidae,
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ATK!NS (1960) found that mites clustering at the tips of the elytra of D.
pseudotsugae caused decreased w ing beat frequency, and KINN ( 1966)
observed that housefli es with 30 or more phoretic Macrocheles
muscaedomesticae (SCOPOU, 1772) are unable to walk, feed or fly. KINN
( 1971) found flight velocity of Ips confusus (LECONTE, 1876) was reduced
when it carried phoretic mites. FRONK (1947) observed that southern pine
beetle (Dendroctonus frontalis ZIMMERMANN, 1868) canying 40 uropodid
mites were unable to fly. However, MOSER (1976) believed that FRANK'S
( 1947) opinion that D. frontalis cannot fly with over 40 uropodids attached
seems wrong. He trapped flying D. frontalis carrying up to 64 Trichouropoda
australis HIRSCHMANN, one of the largest and most common phoretic acarines
occurring on D. frontalis.
The present work is an attempt to study some biological characteristics of
W hamad1yas associated with the economically important bark beetle, S.
amygdali.
Material and Methods
The maJonty of samples were collected from early December 2001 to
November 2002 in damaged orchards in Kamaal-shahr region ofKaraj, Tehran
Province, Iran. This agricultural region includes plant species of rosaceous
fru it trees w hich had sustained substantial damage by scolytid beetles,
particularly in unmanaged orchards (Fig. I). The damaged fruit trees were
simply distinguished by the presence of scolytid entrance and exit holes.
Afterwards, the beetles were collected by inspecting the inner bark of infested
trees. Trunks of infested trees were moved to the laboratory and their bark was

Fig. I. Substantial damage by Scolytus amygdali in an unmanagcd plum orchard in Kamaalshahr of Karaj, Iran.
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separated from the wood. This plant material was placed in Berlese-Tullgren
fu!U1el. Field collected beetles were examined with a dissecting microscope for
phoretic deutonymphs of W hamadryas. The mites were placed in lactophenol
for· a few days and mounted in Hoyer's medium.
The winterschmidtiid mite species was determined by the authors and
confirmed by Alexander KHAUSTOV from Nikita Botanical Gardens, National
Scientific Centre, Yalta, Crimea, Ukraine. The beetle specimens were identified by Mikhail Yu. MANDELSHTAM from the Department of Molecular
Genetics, Institute of Experimental Medicine RAMS, Saint-Petersburg,
Russia.

Results
All developmental stages of Winterschmidtia hamadryas including larvae,
protonymphs, deutonymphs, tritonymphs, adult males and females were
collected in late June and early November 2002 from the iMer bark of cherry
(Prunus cerasus LINNAEUS, 1753) and plum (P. domestica LINNAEUS, 1753)
damaged by bark beetles. Mite specimens were found several times in the
scolytid galleries filled with sawdust and beetle excrements, and phoretic
deutonymphs were found on adult beetles.
This mite was one of the most abundant mite species which was found in
the beetle galleries. AHAD IYAT et al. (in preparation) have found 25 mite
species associated with the almond bark beetle, in which some species of the
families Aca1idae, Pyemotidae and Tarsonemidae were observed in high
densities in the beetle galleries as well as Winterschmidtiidae and
Trematuridae species. The greatest number of W. hamadtyas on a single
infested beetle was 15 deutonymphs. Of 917 almond bark beetles collected
from infested trees, 17.3% had at least one deutonymph of W hamad1yas. The

Fig. 2. Deutonymph of W. hamarbyas on lateral mesothorax (arrow).
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Fig. 3. Deutonumphs of W hamad1yas on the lateral metathorax (A) and on the middle of ventral
surface of abdomen (B).

Fig. 4. Deutonymph of W hamadryas between femur and tibia Ill (arrow).

mean number of W. hamadtyas per infested beetle was 5.7 . During the
phoresy phenomenon, which allows mites to disperse by means of beetle
movement or flight, deutonymphs attached to the pleural prothorax (5.7%),
pleural mesothorax (1.9%) (Fig. 2), pleural metathorax ( 14.7%) (Figs 3A, and
6A), segments of legs I-Ill (5.2%) (Fig. 4), between coxae I-ll and II-Ill
(1.9%), middle of ventral surface of abdomen (5.7%) (Fig. 3B), abdominal
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Fig. 5. Deutonymphs of W. hamadi)IGS clustering on the lateral abdomen.

Fig. 6. Deutonymphs of W. hamad1yas (A) on the lateral metathorax and lateral abdomen, and
Trichouropoda bipilis (B) on the posterior end of the abdomen.

pleurites (60.3%) (Figs 5, and 6A), posterior end o[ the abdomen (2 .5%), on
elytra (1.3%) and the other parts of body i.e. ventral thorax, dorsal body and
both sides of head (0.8%).
In addition to W hamadryas, deutonymphs of the uropodid mite, Trichouropocla bipilis (VITZTHUM, 1923) (Mesostigmata: Uropodina: Trematuridae),
one of the largest mites associated wi th S. amygdali, were found phoretic on
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adult beetles (Fig. 6B) by means of their anal pedicels. The mean number ofT.
bipilis per infested beetle was approximately 3.1. Of 917 almond bark beetles
co.llected from infested trees, 6.4% carried both W. hamadfyas and T. bipilis
deutonymphs. The mean numbers of W. hamadryas and T. bipilis both on one
infested beetle were 7.3 and 3.7, respectively.
Discussion and conclusion

Deutonymphs of W. hamadryas are found phoretic on adult beetles as they
emerge from their host tree. The beetles then attack new trees, make
subcortical galleries, and lay their eggs individually in maternal galleries. Then
deutonymphs disembark :from the beetle and continue their complex life
history. More probably the mites complete their life cycle under the bark, and
adults appear and copulate. After the appearance of deutonymphs, they attach
to adult beetles and continue their life cycle.
The attachment sites of mites to many wasp species are often specific and
the wasps often house phoretic mites in a specific part of their bodies. For
example, the wasp genus Allodynerus has a specialized structure called
acarinarium, which is an elaborate, deeply invaginated chamber that harbors
the deutonymphs of Enslinie/la (OCONNOR & KLOMPEN, 1999; MAKINO &
OKABE, 2003). In most Parancistrocerus BEQUAERT, 1925 wasp species, the
hypopi of Vespacarus are located in an acarinarium between tergites I and 11 of
the abdomen (K.ROMBEIN, 1967). 0KABE & MAKINO (2003) found deutonymphs of K. jiju exclusively on the ventral surface of the thoracic segments
of A. jlavomarginatum micado and rarely on the head or the lateral sides of the
thorax. Only a few researches are devoted to the attachment sites of mites to
the bark beetle bodies, for example, Trichouropoda australis deutonymphs are
found on the tip of the abdomen of its host, if not too numerous (K.INN, 1983).
The percentage of attaching W: hamadrys deutonymphs on the almond bark
beetle body shows that the mite prefers the lateral thorax and abdomen,
probably to avoid being hit and falling off the beetle.
We didn't specifically examine the effects of W. hamadrys and T. bipilis on
the beetles' activities, but the presence of their phoretic deutonymphs probably
affect the beetles' behaviour.
Apparently, W. hamadryas could be one of factors affecting the population
dynamics of S. amygdali, and its importance should be evaluated. Although
beetles may not be immobilized by phoretic mites, the presence of phoretic
mites appears to influence their flight. The number of mites required to
immobilize S. amygdali is unknown. Also, the critical weight that S. amygdali
can sustain in flight is still unknown, but probably a large number of mites
affect the beetles' behaviour, and some beetles will be prevented :from
reaching a new host tree. Further researches are necessary to specify the
relationship between the mite and the beetle, although it seems that the mite,
especially, in the deutonymphal stage, can influence the beetles' activities or
prevent its flight or .shorten its distance. Also the food habits of W. hamadryas
have not been investigated yet, but according to K.HAUSTOV (personal
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communication), this mite has a complex life history with two different
generations: in one generation the females feed on bark beetle eggs, and, in the
other generation they feed on dead organic substrates, sawdust, scolytid
excrements, fungi, dead bark beetles and their larvae. But the field recognition
and study of this mite are difficult because W. hamadryas is small (body
length of females, males, tritonymphs, deutonymphs, protonymphs, and larvae
is 375-445, 316-356, 286-326, 178-190, 227-258 and 138 J.Lm, respectively),
almost transparent, and its biology and association with different hosts are not
well known.
In any case, it should be noted that W. hamadryas may probably feed on the
hosts eggs and larvae and, therefore, control its host. The mite biology should
be studied further in this respect.
Acknowledgements
We wish to thank Dr. Alexander KHAUSTOV (Ni.kita Botanical Gardens, National Scientific
Centre, Yalta, Crimea, Ukraine) for confmning our winterscbmidtiid mite identification and
sharing his personal information, as well as Dr. Peter MASAN (Institute of Zoology, Slovak
Academy of Sciences, Slovakia) for identifying the trematurid species. We also thank Dr.
Mikhail Yu. MANDELSHTAM (Department of Molecular Genetics, Institute of Experimental
Medicine RAMS, Saint-Petersburg, Russia) for identifying the bark beetle. We are also
grateful to Wataru ABE (Japan) for sending his I her valuable paper and an anonymous
reviewer for his I her constructive comments and suggestions on the manuscript. Special
thanks go to Dr. Barry M. OCONNOR (Museum of Zoology, University of Michigan, USA),
Dr. Richard PATROCK (School of Biological Sciences, University of Texas at Austin, USA)
and Dr. Michael SCMITH (Zoologisches Forschungsinstitut und Museum Alexander Koenig,
Bonn, Germany) for their great helps and suggestions. The first author also thanks his friends,
Masoud HAKIMITABAR (Department of Plant Protection, Faculty of Agriculture, University of
Tehran, Iran) and Alireza GOLNARAGHI (Department of Plant Protection, Science and
Research Branch, Islamic Azad University, Tehran, Iran) for their assistance.

References
ABE W. & OKABE K., 2006. -A new mite of the winterschmidtiid genus Ensliniella (Acari:
Astigmata) associated with the vespid wasp Allodynerus mandschuricus (Insecta:
Hymenoptera) from Japan. Zoological Science, 23: 929-935.
AHADIY AT A., 0STOVAN H., & SABOORI A., 2004. - Mites associated with Scolytus amygdali
GUERIN-MENEVILLJ; I 847 in Karaj region. In: Proceeding of the 16'h Iranian Plant
Protection Congress. Vol. 1: Pests. 28 Aug-1 Sept., University ofTabriz, Iran. p. 251.
ATKINS M.D., 1959. -A study of flight of the Douglas-frr beetle, Dendroctonus pseudotsugae
HOPK. (Coleoptera: Scolytidae). I. Flight preparation and response. Canadian
Entomologist, 91 (5): 283-291.
ATKINS M.D., 1960. -A study of flight of the Douglas-fir beetle, Dendroctonus pseudotsugae
HOPK. (Coleoptera: Scolytidae). II. Flight movements. Canadian Entomologist, 92 (12):
941-954.
BAKER E.W. & CUNLIFFE F., 1960. - Notes on saproglyphid mites associated with solitary
wasps (Acarina: Saproglyphidae). Proceedings of the Entomological Society of
Washington, 62: 209-231.
BOESI R., POLIDORI C., TORMOS J., BEVACQUA S., Asis J.D. & ANDRIETTI F., 2005.- Trapnesting Ancistrocerus sikhimensis (Hymenoptera: Eumenidae) in Nepal: Nest structure and

•

Relatio,pship between W. hamadryas and the almond bark beetle

163

associates (Hymenoptera: Chrysididae; Acarina: Saproglyphidae). Florida Entomologist,
88 (2): 135-140.
FRONK W.D., 1947. - The southern pine beetle: its life history. "Virginia Agricultural
·Experiment Station, Technical Bulletin, 108: 12 pp.
KHAUSTOV A.A., 2000. - Mites of the family Wintersclunidtiidae (Acari, Astigrnata),
associated with bark beetles (Coleoptera, Scolytidae) in Crimea. Vestnik zoologii,
Supplement 14: 50-59. (In Russian, English abstr.)
KINN D.N., 1966. - Predation by the mite, Macrocheles muscaedomesticae (Acarina:
Macrochelidae), on these species of flies. Journal ofMedical Entomology, 3: 155-158.
KINN D.N., 1971. - The life cycle and behavior of Cercoleipus coelonotus (Acarina:
Mesostigmata), including a survey of phoretic mite associates of California Scolytidae.
University of California Publications in Entomology, 65: 66 pp.
KINN D.N., 1983. - Mites as biological control agents of bark and sawyer beetles. In:
11
Biological control of pests by mites" edited by Hov M.A., CUNNINGHAM G.L. &
KNUTSON L., University of California, Agricultural Experiment Station, Special
Publication, 3304, pp. 67-73.
KINN D.N. & WITCOSKY J.J., 1978. - Variation in southern pine beetle attack height
associated with phoretic uropodid mites. Canadian Entomologist, 110: 249-251.
KLOMPEN J.S.H. & OCONNOR B.M., 1995. - Systematic relationships and the evolution of
some life history aspects in the mite genus Ensliniella VITZTHUM, 1925 (Acari:
Winterschmidtiidae). Journal of Natural History, 29: 111-135.
KRANTZ G.W., 1978.- A Manual of Acarology. 2nd ed. Oregon State University Book Stores,
Corvallis. 509 pp.
KRAUSSE A., 1919. - Eine neue Borkenldifermilbe, Calvolia kneiss/i m. von Orthotomicus
laricis Fabr. Archiv fur Naturgeschichte, 83 (10): 123-124.
KROMBEIN K.V., 1967. - Trap-nesting wasps and bees: life histories, nests, and associates.
Smithsonian Press, Washington, D.C., 570 pp.
MAKINO S. & OKABE K., 2003. - Structure of acarinaria in the wasp Allodynerus delphinalis
(Hymenoptera: Eumenidae) and distribution of deutonymphs of the associated mite
Ensiliniella parasitica (Acari: Winterschmidtiidae) on the host. International Journal of
Acarology, 29: 251-258.
MOSER J.C., 1976. - Phoretic carrying capacity of flying southern pine beetle (Coleoptera:
Scolytidae). Canadian Entomologist, 108: 807-808.
M OS ER J .C. & BOGENSCHOTZ H., 1984. - A key to the mites associated with flying lps
typographus in South Germany. Zeitschriftfiir angewandte Entomologie, 97: 437-450.
OCONNOR B.M. & KloMPEN J.S.H., 1999. - Phylogenetic perspectives on mite-insect
associations: the evolution of acarinaria. In: "Acarology IX: Vol 2, Symposia", edited by
NEEDHAM G.R., MITCHELL R., HORN D.J. & WELBOURN W.C., Ohio Biological Survey,
Columbus, pp. 63-71.
OKABE K. & MAKINO S., 2003. - Life history of Kurosaia jiju (Acari: Winterschmidtiidae)
symbiotic with a mason wasp, Anterhynchium flavomarginatum micado (Hymenoptera:
Eumenidae). Annals of the Entomological Society ofAmerica, 96: 652-659.
OKABE K. & OCONNOR B.M., 2002.- Kurosaiajiju, a new genus and species of mite (Acari,
Winterschmidtiidae) associated with the solitary wasp, Anterhynchium jlavomarginatum
(Hymenoptera, Vespidae), in Japan. International Journal ofAcarology, 28 (1): 67-83.
PFEFFER A., 1995. - Zentral-und Westpaliiarktische Borken- und Kernkiifer (Coleoptera:
Scolytidae, Platypodidae). Entomologica Basiliensia, Basel, 17:310 pp. (In German)
RADJABI Gh.R., 1991.- Insects Attacking Rosaceous Fruit Trees in Iran. Vol. 1: Coleoptera.
2"d ed. Plant Pests and Diseases Research Institute Publication, Tehran, 221 pp. (In
Persian)

•

164 •

A. AHADIYAT & H. 0STOVAN

VJTZTHUM G.H., 1920.- Acarologische Beobachtungen. Reihe 4. Archiv fur Naturgeschichte,
86 (10): 1-69.
VITZTHUM H., 1925.- Eine neue Milbengattung und -art als·Parasit von Odynerus (Lionotus)
delphinalis GIRAUD, 1866. (10. Reihe der "Acarologischen Beobachtungen"). Deutsche
Entomologische Zeitschrift, 4: 289-305.
WALTERS J. & CAMPBELL D.K., 1955. -Mites as agents of natural control of Douglas-fir
beetle. Canada Department of Agriculture, Science Service, Forest Biology Division, Bimonthly Progress Report, 11 (1): 3-4.
WILLMANN C., 1939.- Winterschmidtia crassisetosa spec. nov. (Winterschmidtiidae, Acari).
Bollettino del Laboratorio di Zoo/ogia Genera/e e Agraria del/a Reale Scuo/a Superiore
d 'Agricoltura, Portici, 31: 65-68.
WOOD S.L. & BRIGHT D.E., 1992. -A Catalog of Scolytidae and Platypodidae (Coleoptera),
Part 2: Taxonomic Index, Vols. A and B, Brigham Young University. Great Basin
Natura/is Memoirs, 13: 1553 pp.
ZAKHVATKIN A.A., 1941. - Fauna of U.S.S.R. Arachnoidea 6 (1): Tyroglyphoidea [Acari].
Zoological Institute of the Academy of Science. USSR, N.S, 28 (Translated from Russian
by RATCUFFE A. & HUGHES A.M., 1959, American Institute of Biological Sciences,
Washington, 573 pp.).

Received 31 August 2006, accepted 26January 2007

•

