
UDC 595.731(55)

IRANIAN THRIPS OF THE FAMILY AEOLOTHRIPIDAE 
(INSECTA, THYSANOPTERA), WITH FOUR NEWLY 
RECORDED SPECIES

M. Mirab-balou1,2, X.-X. Chen1*
1 Institute of Insect Sciences, Zhejiang University, 866 Yuhangtang Road, Hangzhou 310058, China
2 Department of Plant Protection, College of Agriculture, Ilam University, Ilam, Iran
* Corresponding author: E-mail:  xxchen@zju.edu.cn

Received 14 July 2011
Accepted 21 November 2012

Iranian Thrips of the Family Aeolothripidae (Insecta, Thysanoptera), with Four Newly Recorded
Species. Mirab-balou M., Chen X.-X. – The family Aeolothripidae (Thysanoptera, Terebrantia) includ-
ed seventeen species in four genera from Iran. Here, four species are recorded from Iran for the first time:
Aeolothrips albicinctus Haliday, A. cursor Priesner, A. montivagus Priesner and A. gloriosus Bagnall. A check-
list of all Iranian species of the family Aeolothripidae, with geographical distributions for each species is
provided. New distribution records of eight species in Iran are reported.

Ke y  wo r d s: Aeolothripidae, new records, distribution, Iran.

Òðèïñû ñåìåéñòâà Aeolothripidae (Insecta, Thysanoptera) â ôàóíå Èðàíà ñ ÷åòûðüìÿ âïåðâûå îòìå-
÷åííûìè âèäàìè. Ìèðàá-áàëó Ì., ×åí Ñ.-Ñ. – Ñåìåéñòâî Aeolothripidae (Thysanoptera, Terebrantia)
áûëî èçâåñòíî èç Èðàíà ïî ñåìíàäöàòè âèäàì èç ÷åòûðåõ ðîäîâ. Âïåðâûå äëÿ ôàóíû Èðàíà îòìå÷å-
íû ÷åòûðå âèäà: Aeolothrips albicinctus Haliday, A. cursor Priesner, A. montivagus Priesner è A. glorio-
sus Bagnall. Ïðèâåäåí ñïèñîê âñåõ èðàíñêèõ âèäîâ Aeolothripidae ñ äàííûìè îá èõ ãåîãðàôè÷å-
ñêîì ðàñïðîñòðàíåíèè. Òàêæå ïðèâîäÿòñÿ òî÷êè íîâûõ íàõîäîê åùå âîñüìè âèäîâ.

Êëþ÷åâûå  ñ ëîâ à: Thysanoptera, Aeolothripidae, íîâûå íàõîäêè, ðàñïðîñòðàíåíèå, Èðàí.

Introduction

Thrips of the family Aeolothripidae (Thysanoptera, Terebrantia) can be recognized by their broad fore
wings with rounded apex and usually with black and white transverse bands. They have 9-segmented antenna,
elongate and parallel-sided segments III—V, sensoria on segments III and IV flat, linear or oval and upturned
ovipositor (Nakahara, 1991). Adults and larvae of many species in this family are believed to be facultative preda-
tors of other small arthropods, feeding on both floral tissues as well as on thrips and mites that live in flowers
(Mirab-balou et al., 2011). However, some species are almost certainly solely phytophagous, a few being uni-
voltine in flowers of particular plant species (Tyagi et al., 2008); whereas in the warmer parts of the world, a
considerable number of species are obligate predators (Hoddle, 2003).

This family includes about 210 species in 28 genera worldwide (Mound, 2012). Of these, only 17 species
in four genera have been recorded from Iran (Bhatti et al., 2009; Fallahzadeh et al., 2011). Here, a key is pro-
vided for identifying these genera and species including four newly recorded species of Aeolothrips from Iran.
All species of Aeolothripidae from Iran with their geographical distribution are listed in the table 1. The dis-
tribution map of Iranian Aeolothripidae is shown in figure 21.

Material and methods

Specimens were collected from different sites of Iran during 2008—2011. In laboratory, thrips have been
prepared and mounted on slides using the method of Mirab-balou, Chen (2010). Photos were made with a
Leica DM IRB microscope, a Leica MZ APO microscope with a Leica Image 1000 system; and all scale bars
is 30 microns. The specimens are deposited in the Institute of Insect Sciences, Zhejiang University, Hangzhou,
China (ZJUH).
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Key to genera of Aeolothripidae in Iran
Òàáëèöà äëÿ îïðåäåëåíèÿ ðîäîâ ñåìåéñòâà Aeolothripidae, âñòðå÷àþùèõñÿ â Èðàíå

1. Maxillary palps 2-segmented. Labial palp 3-segmented. [Antennal segments III and IV with broad lens-
shaped sensory area ventrally at apex (same as Rhipidothrips)]. .............................................. Indothrips

– Maxillary palps 3-segmented. Labial palp 4-segmented. ...................................................................... 2
2. Antennal segments III and IV each with two sense cone. ...................................................... Orothrips
– Antennal segments III and IV each with one sense cone. .................................................................... 3
3. Antennal segments V to IX fused (fig. 6). Fore wing with dark transverse bands (fig. 1—3). Pronotum

without elongate posteroangular setae (fig. 16). .................................................................... Aeolothrips
– Antennal segments VII to IX fused (fig. 10). Fore wing completely transparent (fig. 4). Pronotum with

a pair of elongate posteroangular setae (fig. 15). .............................................................. Rhipidothrips

Genus Aeolothrips Haliday

The members of this genus are widely distributed and predaceous on other thrips,
spider mites, and young scale insects. Both adults and nymphs feed in the same manner
as do the majority of Thysanoptera. This genus can be distinguished from other
aeolothripids by the antennal segments V to IX fused (fig. 6), linear sensoria on anten-
nal segments III and IV (fig. 7—8, 12) (but the length of antennal segments smaller than
that of Franklinothrips), metascutum broadly sculptured (fig. 18, 19), abdominal stern-
ite VII without discal setae (fig. 14), and fore wings with dark transverse bands (fig. 1—3).
The genus Aeolothrips includes 95 species in the world (Mound, 2012), of which 12 species
have been recorded from Iran (Bhatti et al., 2009; Fallahzadeh et al., 2011).
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Ta b l e 1. Aeolothripidae recorded from Iran with geographical distribution in Iran 
Ò à á ë è ö à 1. Ïðåäñòàâèòåëè ñåìåéñòâà Aeolothripidae, îáíàðóæåííûå â Èðàíå, è èõ ãåîãðàôè÷åñêîå
ðàñïðîñòðàíåíèå

* First record for each Province. 
** First record for Iran.

Thrips species Distribution in Iran (Province-wise)

Aeolothrips afghanus Jenser Kerman 
Aeolothrips albicinctus Haliday** Hamedan*, Alborz*

Aeolothrips balati Pelikán Fars 
Aeolothrips citricinctus Bagnall Fars 
Aeolothrips collaris Priesner Fars, Khuzestan, Kerman, Isfahan, Khorasan-e-Shomali, Golestan,

Guilan, Hamedan*, Alborz*

Aeolothrips cursor Priesner** Hamedan*

Aeolothrips deserticola Priesner Khuzestan, Hamedan*

Aeolothrips fasciatus (Linnaeus) Isfahan, Fars, Kerman, Yazd, Hamedan*, Alborz*, Kermanshah*,
Zanjan*, Azarbaijan-e-Sharghi*, Azarbaijan-e-Gharbi*, Lorestan*,
Markazi*, Ardabil*, Ghom*, Chehar Mahal Bakhtiari*

Aeolothrips gloriosus Bagnall** Hamedan*, Zanjan*

Aeolothrips heinzi zur Strassen Kerman 
Aeolothrips intermedius Bagnall Isfahan, Khuzestan, Yazd, Kerman, Fars, Golestan, Tehran, Alborz,

Guilan, Zanjan*, Azarbaijan-e-Sharghi*, Qazvin*, Kermanshah*,
Azarbaijan-e-Gharbi*, Kordestan*, Hamedan*

Aeolothrips modestus zur Strassen Fars 
Aeolothrips mongolicus Pelikán Khuzestan, Golestan, Khorasan-e-Shomali, Fars 
Aeolothrips montivagus Priesner** Hamedan*

Aeolothrips tenuicornis Bagnall Tehran, Ghom, Fars, Khuzestan, Golestan 
Aeolothrips versicolor Uzel Fars, Hamedan*

Indothrips bhushani Bhatti Khuzestan 
Orothrips priesneri (Titschack) Fars 
Rhipidothrips brunneus Williams Azarbaijan-e-Sharghi, Golestan, Khuzestan, Hamedan*

Rhipidothrips flavus Tunç Golestan, Hamedan*

Rhipidothrips gratiosus Uzel Azarbaijan-e-Sharghi, Fars, Kerman, Golestan, Hamedan*



501Iranian Thrips of the Family Aeolothripidae (Insecta, Thysanoptera)...

Fig. 1—6. Aeolothripidae in Iran. 1—5. Fore wings: 1 – A. fasciatus; 2 – A. intermedius; 3 – A. gloriosus; 4 –
R. gratiosus; 5 – R. brunneus, micropterous form; 6 – A. intermedius, antennal segments V—IX. Scale
bar 30 μm.

Ðèñ. 1—6. Ñåìåéñòâî Aeolothripidae èç Èðàíà. 1—5. Ïåðåäíèå êðûëüÿ: 1 – A. fasciatus; 2 – A. intermedius;
3 – A. gloriosus; 4 – R. gratiosus; 5 – R. brunneus, micropterous ôîðìà; 6 – A. intermedius, ñåãìåíòû àíòåí-
íû V— IX. Ìàñøòàáíûå ëèíåéêè 30 ìêì.
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Fig. 7—14. Aeolothripidae in Iran. 7—12. Antennae: 7 – A. fasciatus, segment III; 8 – A. intermedius, segment
III; 9 – A. gloriosus, segments I—IV; 10 – R. gratiosus, segments VI—IX; 11 – R. brunneus, segments III—IV;
12 – A. albicinctus, segments III—IV; 13 — A. fasciatus, tergite I; 14 – A. intermedius, sternite VII. Scale bar
30 μm.

Ðèñ. 7—14. Ñåìåéñòâî Aeolothripidae èç Èðàíà. 7—12. Àíòåííà: 7 – A. fasciatus, ñåãìåíò III; 8 – A. inter-
medius, ñåãìåíò III; 9 – A. gloriosus, ñåãìåíòû I—IV; 10 – R. gratiosus, ñåãìåíòû VI—IX; 11 – R. brun-
neus, ñåãìåíòû III—IV; 12 – A. albicinctus, ñåãìåíòû III—IV; 13 – A. fasciatus, tergite I; 14 – A. intermedius,
ñòåðíèò VII. Ìàñøòàáíûå ëèíåéêè 30 ìêì.
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Fig. 15—20. Aeolothripidae in Iran. 15—16. Pronotum: 15 – R. gratiosus; 16 – A. intermedius; 17 – A. albicinc-
tus, abdominal tergites I—II; 18—19. Meso- and metanotum: 18 – R. gratiosus; 19 – A. gloriosus; 20 – A. glo-
riosus, abdominal tergites IX—X. Scale bar 30 μm.

Ðèñ. 15—20. Ñåìåéñòâî Aeolothripidae èç Èðàíà. 15—16. Ïðîíîòóì: 15 – R. gratiosus; 16 – A. intermedius;
17 – A. albicinctus, áðþøíûå òåðãèòû I—II; 18—19. Ìåçî è ìåòàíîòóì: 18 – R. gratiosus; 19 – A. glorio-
sus; 20 – A. gloriosus, áðþøíûå òåðãèòû IX—X. Ìàñøòàáíûå ëèíåéêè 30 ìêì.



Keys to species of this genus are now available from the USA: California (Bailey,
1957); Illinois (Stannard, 1968); Korea (Woo, 1974); Central and South America
(Mound, Marullo, 1996); Europe and Mediterranean (zur Strassen, 2003), and China
(Han, 1997).

Aeolothrips albicinctus Haliday, 1836

Ma t e r i a l  e x am in ed. Iran: Hamedan Province: Nahavand (34.181 N, 48.371 E, 1710 m), } from
Cynodon dactylon (Poaceae), 3.07.2009, 4.06.2008; } from C. dactylon, 4.06.2008. Alborz Province: Karaj
(35.672 N, 51.424 E, 1149 m), } from C. dactylon, 30.05.2009 (Mirab-balou) (ZJUH).

D i a g n o s i s. Female apterous; bicolored, body, legs and antennae brown but
abdominal segments II—III yellowish white, also antennal segments II—III. Head and
pronotum with no long setae; maxillary palps 3-segmented. Antennae 9-segmented, seg-
ment III with linear sense cone near apex scarcely longer than width of segment, on IV
about one third of length of this segment (fig. 12); segments IV and V subequal in length,
segments V—IX short and sub-equal. Tarsi 2-segmented, fore tarsus with recurved hamus
meeting apex of stout seta. Mesonotum with one pair of median setae. Metanotum with
little sculpture medially, median setae arise near posterior margin of sclerite. Abdominal
tergite I with close set transverse striate (fig. 17); tergites VI—VIII each with 4 pairs of
long discal setae; tergite X with one pair of small trichobothria near posterior margin;
sternites IV—VI each with four pairs of posteromarginal setae but the lateral two pairs
arise submarginally; sternite VII with two pairs of small supernumerary setae between
marginal setae S1 and S2.

Rema r k. The Iranian species of Aeolothrips are all associated with flowers except
for A. albicinctus that is ground-living. This species is recorded from Iran for the first time.
The first abdominal tergite in Aeolothrips albicinctus is narrow and bears numerous trans-
verse striae; while, is smooth or with weakly striae in other species (fig. 13).

Aeolothrips cursor Priesner, 1939

Ma t e r i a l  e x am ined. Iran: Hamedan Province: Bu-Ali Sina University (34.795 N, 48.514 E, 1824 m),
} from Lolium sp. (Poaceae), 20.04.2008 (Mirab-balou) (ZJUH).

D i a gno s i s. Female micropterous. Body and legs dark brown to black, wing gray
in apex and white in basal half; antennal segment I dark, II and III white; abdominal
segment I pale brown, II white. Head and pronotum with no long setae; eyes prolonged
posteriorly on ventral surface of head. Antennae 9-segmented, segment III with linear
small sense cone near apex that shorter than width of segment, on IV about one-third
length of segment. Tarsi 2-segmented, fore tarsus with recurved hamus meeting apex of
stout seta. Abdominal tergite X with paired trichobothria absent; sternite II with two pairs
of marginal setae, III—VII with three pairs; sternite VII with 2 pairs of small supernu-
merary setae arising in front of marginal setae S1; sternites V—VII with lateral discal setae.

Rema rk. Amongst Iranian species of Aeolothrips, this species is readily distinguished
by its micropterous wings. This species is recorded from Iran for the first time.

Aeolothrips gloriosus Bagnall, 1914

Mate r i a l  e x amined. Iran: Hamedan Province: Sadd-e-Ekbatan (34.714 N, 48.555 E, 2330 m), } from
Euphorbia sp. (Euphorbiaceae), 7.06.2009. Zanjan Province: Yengijeh (35.672 N, 51.424 E, 1149 m), from
Euphorbia sp. (Euphorbiaceae), 25.06.2009, 2 } (Mirab-balou) (ZJUH).

D i a gno s i s. Female macropterous. Color of body lemon yellow, head and a part
of pterothorax brown, antennal segments I, half apex of V, and VI—IX brown to dark
brown; fore tibiae brown laterally, middle and hind tibiae and tarsi completely dark brown,
abdominal segment I pale brown, IX—X dark brown. Head barely elongated, without long
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setae. Antennae 9-segmented, 2.5 times longer than head; antennal segments III and IV
with linear sensorium that reach to middle of segment (fig. 9). Pronotum with no long
setae. Mesonotum with longitudinal striate, median setae situated far from posterior mar-
gin. Metanotum with broad sculptures, median setae at anterior margin, campaniform
sensilla present. Fore wings light, slightly brownish at base (fig. 3). Abdomen covered with
small setae; only lateral setae of the tergites VIII—X longer (fig. 20); sternite II with 3 pairs
of posteromarginal setae, III—VII with 4 pairs; sternite VII with 2 pairs of small super-
numerary setae arising in front of marginal setae S1 and S2.

Rema r k s. This species, by its body yellow color, is easily distinguished from dark
color species among the Iranian species of Aeolothrips. It is distinguished from A. mon-
golicus and A. montivagus by antennal segment I brown, II—III whitish yellow (vs. I—III
whitish yellow in A. mongolicus and A. montivagus). This species is recorded from Iran
for the first time.

Aeolothrips montivagus Priesner, 1948

Ma t e r i a l  e x am in ed. Iran: Hamedan Province: Nahavand (34.181 N, 48.371 E, 1710 m), } from
Euphorbia sp. (Euphorbiaceae), 3.07.2009 (Mirab-balou) (ZJUH).

D i a gno s i s. Color of body light yellow with more or less noticeable grayish spots,
particularly on the prothorax. Antennal segment III has a narrow gray stripe at the apex;
segment IV mostly yellow except brown at apex, VI—IX brown, middle and hind tibiae
and tarsi brown, abdominal segment X light brown. Head and pronotum without long
setae. Antennae 9-segmented, sensory area on antennal segment III reaches middle of
segment, on IV is broadly bent and occupies basal third of segment. Tarsi 2-segmented.
Metanotum with broad reticulation. Fore wing with small distal dark transverse bands.
Abdominal tergites with discal setae small; sternites IV—VII each with 4 pairs of postero-
marginal setae; sternite VII with 2 pairs of small supernumerary setae arising in front of
marginal setae S1 and S2.

R ema r k s. This species is distinguished from A. mongolicus by body yellowish
white, except abdominal tergite X, antennal segments IV—IX, middle and hind tibiae and
tarsi (head, pterothorax, abdominal segment I and VI—X unicolorous dark brown, pro-
thorax and abdominal segments II—V yellow, segment II clouded brownish in A. mon-
golicus) (zur Strassen, 2003). This species is recorded from Iran for the first time.

Genus Indothrips Bhatti, 1967

Indothrips bhushani Bhatti, the only species of this genus described from India
(Bhatti, 1967), was recorded from Iran (Bhatti et al., 2009). This genus is closely relat-
ed to Mymarothrips, but can be separated from the latter by the shape of and sensory areas
on antennal segments III and IV, shape and chaetotaxy of head and prothorax, and the
shape of wings (Bhatti, 1967).

Genus Orothrips Moulton, 1907

This genus includes three species (Mound, 2012), of them O. priesneri (Titschack)
was recorded from Iran (Bhatti et al., 2009). This genus is easily recognized by having
two sensoria on each antennal segment III and IV (Mound, Marullo, 1996; zur Strassen,
2003).

Genus Rhipidothrips Uzel, 1895

This genus includes six species in the world (Mound, 2012), of which three species
has been recorded from Iran (Bhatti et al., 2009). The genus are easily distinguished from
other aeolothripids by the following character: antennal segments VII to IX fused

505Iranian Thrips of the Family Aeolothripidae (Insecta, Thysanoptera)...



(fig. 10); wings completely transparent (fig. 4); and pronotum with a pair of elongate pos-
teroangular setae (Bailey, 1957; zur Strassen, 2003; Mirab-balou et al., 2011).

Key to Iranian species of Rhipidothrips
Òàáëèöà äëÿ îïðåäåëåíèÿ âèäîâ ðîäà Rhipidothrips, âñòðå÷àþùèõñÿ â Èðàíå

1. Macropterous (cf. fig. 4). Antennal segment II yellow. Pronotum with 3 pairs of posteromarginal setae.
.............................................................................................................................................................. 2

– Micropterous (fig. 5). Antennal segment II dark. Pronotum only with 2 pairs of posteromarginal setae.
[Antennal segments together VII—IX 3.4—4.0 times as long as segment VII wide]. ................................
................................................................................................................................R. brunneus Williams

2. Body brown, head and antennal segment I and end of abdomen dark brown, pronotum light yellow or
yellow with a brown stain in the middle, often spotted abdomen. .............................. R. gratiosus Uzel

– Body light yellow, pronotum and tergites with small, brown spots; antennal segment I white or pale yel-
low. .................................................................................................................................. R. flavus Tunç

Rhipidothrips brunneus Williams, 1913

The genus and the species are recorded for the first time from Hamedan Province
in Iran: Bu-Ali Sina University, 7 } from Lolium sp. (Poaceae), 20.04.2008; Padegan
Ghahraman, 1 } from Lolium multiflorum (Poaceae), 12.05.2009 (Mirab-balou) (ZJUH).

Rhipidothrips flavus Tunç, 1991

The genus and the species are recorded for the first time from Hamedan Province
in Iran: Dizaj, 1 } from Erysimum cheiranthoides (Cruciferae), 19.05.2009; Bu-Ali Sina
University, 1 } from Lolium sp. (Poaceae), 20.04.2008 (Mirab-balou) (ZJUH).

Rhipidothrips gratiosus Uzel, 1895

The genus and the species are recorded for the first time from Hamedan Province
in Iran: Bu-Ali Sina University, 1 } from Lolium sp. (Poaceae), 20.04.2008; Dizaj, 1 }
from Erysimum cheiranthoides (Cruciferae), 19.05.2009 (Mirab-balou) (ZJUH).
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Fig. 21. Distribution of the family Aeolothripidae in Iran.

Ðèñ. 21. Ðàñïðîñòðàíåíèå ïðåäñòàâèòåëåé ñåìåéñòâà Aeolothripidae â Èðàíå.



We are grateful to Prof. Xiao-li Tong of South China Agricultural University, Guangzhou, China; Dr.
Laurence A. Mound of CSIRO Ecosystem Sciences, Canberra, Australia; Prof. J. S. Bhatti of New Delhi, India;
and Dr. Richard zur Strassen of Senckenberg Museum, Frankfurt-Germany for their supplying some useful
references; Prof. Ji-nian Feng of Northwest A. & F. University, Yangling, Shaanxi-China for his supplying some
materials.

Bailey S. F. The thrips of California Part I: Suborder Terebrantia // Bulletin of California Insect Survey. –
1957. – 4. – P. 143—220.

Bhatti J. S. Thysanoptera nova Indica.Delhi : Published privately by author, 1967. – 24 p.
Bhatti J. S., Alavi J., zur Strassen R., Telmadarraiy Z. Thysanoptera in Iran 1938—2007 // An Overview. Part

1. Thrips. – 2009. – N 7. – P. 1—82.
Fallahzadeh M., Azarmi E., Saghaei N. et al. Faunistic survey of Thysanoptera in Fars Province, Iran // Mun.

Ent. Zool. – 2011. – 6, 1. – P. 251—261.
Han Y. F. Economic insect fauna of China, Fasc. 55 (Thysanoptera). – Beijing : Science Press, 1997. – 510 p.

– Chinese.
Hoddle M. S. The effect of prey species and environmental complexity on the functional response of

Franklinothrips orizabensis: a test of the fractal foraging model // Ecological Entomology. – 2003. –
28. – P. 309—318.

Mirab-balou M., Chen X.-X. A new method for preparing and mounting thrips for microscopic examination //
Journal of Environmental Entomology – 2010. – 32, 1. – P. 115—121.

Mirab-balou M., Wei S.-J., Lu H., Chen X. -X. Rhipidothrips Uzel, a newly recorded genus of Aeolothripidae
(Thysanoptera: Terebrantia) from China // Entomotaxonomia – 2011. – 33, 4. – P. 289—294.

Mound L. A. Thysanoptera (Thrips) of the world-a checklist. Available at: http: // www. ento. csiro.
au/thysanoptera/worldthrips. html. 2012. – (accessed 2012—4-2).

Mound L. A., Marullo R. The Thrips of Central and South America: An Introduction // Memoirs on
Entomology, International. – 1996. – 6. – P. 1—488.

Nakahara S. Systematics of Thysanoptera, pear thrips and other economic species // Towards understanding
Thysanoptera / Eds. B. L. Parker, M. Skinner, T. Lewis. – Proceedings International Conference on
Thrips, 1989. – Burlington : Vermont USA, 1991. – P. 41—59.

Stannard L. J. The Thrips, or Thysanoptera, of Illinois // Bulletin of the Illinois Natural History Survey. –
1968. – 29. – P. 213—552.

Tyagi K., Kumar V., Mound L. A. Sexual dimorphism among Thysanoptera Terebrantia, with a new species from
Malaysia and remarkable species from India in Aeolothripidae and Thripidae // Insect Systematics and
Evolution. – 2008. – 39, 2. – P. 155—170.

Woo K. S. Thysanoptera of Korea // Korean Journal of Entomology – 1974. – 4, 2. – P. 1—90.
zur Strassen R. Die terebranten Thysanopteren Europas und des Mittelmeer-Gebietes // Die Tierwelt

Deutschlands. – 2003. – 74. – S. 1—271.

507Iranian Thrips of the Family Aeolothripidae (Insecta, Thysanoptera)...



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


