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I. Astigmata Laelapidae
Acaridae 7. Gaeolaelaps aculifer Conestrini (1884)
1. Tyrophagus putrescentiae Schrank (1781) 8. Euandrolaelaps karawaiewi Berlese (1903)
2. T. similis Volgin (1949)s Phytoseiidae
3. T. perniciosus Zakhvatkin (1941)x 9. Neoseiulus barkeri Hughes (1948)+
II. Mesostigmata III. Cryptostigmata
Ameroseiidae Galumnidae
4. Ameroseius lidiae Bregetova (1977) 10. Galumna tarsipennata Oudemans (1913)s
Ascidae 11. Galumna rossica Sellnick (1926)
5. Arctoseius pristinus Karg (1962) Nothridae
6. Antennoseius bacatus Athias Henriot (1961): 12. Nothrus biciliatus Koch (1841):
Oppiidae

13. Microppia minus Paoli (1908) s
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Table 1- Different species collected from different sampling areas

Mature and Soil type Collecting place Collecting date date species order
immature
Adult (male and Controlled and Isfahan refinery =~ 2014/8/23 <2015/3/18¢<  Tyrophagus
female) and contaminated soil 2015/5/30 « putrescentiae
immature 2014/11/25 Schrank (1781)
Astigmata
Adult (male and Controlled and Isfahan refinery T. similis Volgin
female) and contaminated «2014/8/23 (1949)*
immature soil 2015/5/30
Adult (male and Controlled and  Isfahan Refinery, = 2014/8/23 <2015/3/18¢  T. perniciosus
female) and contaminated Mobarakeh 2014/11/25 Zakhvatkin (1941)*
immature soil Region
polluted soil of Ameroseius lidiae
Adult (male and Mobarakeh and 2014/8/23 <2015/3/18¢«  Bregetova (1977)*
female) control soil and  Isfahan Refinery, 2015/5/30 «2015/3/11
low-pollution Mobarakeh
soils of Isfahan Region
refinery
Adult (female) control Isfahan refinery 2015/3/18 Arctoseius pristinus
Karg (1962)
Adult (male and Contaminated ~ Mobarakeh region 2015/9/7 Antennoseius bacatus
female) soil 2015/5/31 Athias Henriot
(1961)* Mesostigmata
2014/8/23 <2015/3/18¢«  Gaeolaelaps aculifer
Adult (male and Controlled and Isfahan Refinery, 2015/5/30 «2015/5/31  Conestrini (1884)
female) contaminated Mobarakeh
soil Region
Controlled and 2015/9/7 <2015/3/11 < Euandrolaelaps
Adult (male and contaminated Mobarakeh region 2015/5/31 karawaiewi Berlese
female) soil (1903)
The soil of the Neoseiulus barkeri
Adult (male and refinery and Isfahan refinery 2015/9/7 <2015/3/18 <« Hughes (1948)*
female) contaminated 2015/5/31
soil of
Mobarakeh
Galumna
Adult Contaminated =~ Mobarakeh region  2015/9/7 <2015/3/11 < tarsipennata
soil 2015/5/31 «2014/12/3  Oudemans (1913)*
Controlled and ~ Isfahan Refinery, = 2015/9/7 <2015/3/11 <  G. rossica Sellnick
Adult and immature contaminated Mobarakeh 2015/5/31 «2014/12/3  (1926)*
soil Region
Controlled and ~ Mobarakeh region ~ 2015/9/7 <2015/3/11 < Nothrus biciliatus
Adult contaminated 2015/5/31 «2014/12/3  Koch (1841)*
soil Cryptostigmata
Adult Contaminated ~ Mobarakeh region ~ 2015/9/7 «2015/5/31  Microppia minus
soil Paoli (1908)*

Species marked with * are new to the Isfahan
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(Astigmata = Astigmatina) bL&Kawld g ol ;-

Acaridae Ewing and Nesbitt ( 1942) o5] 4il— -

Tyrophagus Oudemans ( 1924) .=

Tyrophagus putrescentiae Schrank (1781) 4 }f

Noei & ) s,ls jlasl Ws gbls plos 55 5 Tyrophagus o CI6 b S 5l LSl lasl gble
soliwse 5 (Lotfollahi ef al. , 2010) 3, Olaul 31 o, Jld s ay @\}a 31 .(Ostovan, 2012

el 0l o158 6,8 opl 5 (Darvish zade & Kamali, 2009) ol 55 5Ll i

T. similis Volgin (1949) *& }f

G 4 gl 0338l 5l s o dd 1S lS sabalS T sl 51 e slasle 1Ll bl
Gl ol 3,18 3,3 Obul 3l 4y gl 3 55 Olnl 55 (Kasuga & Amano, 2005) LS o abe> ol Ol
\ J.(J) (Lotfollahi et al., 2010)

T. perniciosus Zakhvatkin (1941)* & Jf
s S5 (Lotfollahi er al, 2010) <ol sds 2 8 35 Olawl 3T 5l Oty &8 cpl Lzl bl

el 0l oals OLESY Jﬁ.; »dls s

T. similis Volgin (1949) sl g0 -\ |3
Fig. 1- T. similis Volgin (1949) Seta (original)
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T. perniciosus Zakhvatkin (1941) u” ) o= 3 sV JS.:.
Fig. 2- T. perniciosus Zakhvatkin (1941) Supracoxal seta (original)

(Mesostigmata) o LaSawlilbe auwl, —Y
Ameroseiidae Evans (1961) osf gl —\-Y
Ameroseius Berlese (1904) .-
Ameroseius lidiae Bregetova (1977)* & _,f
Mahjoori & ) sl sl 158 OLuSal 5 ssllse (ol Sl 5 455 pl (0l 5 Ol 5 Ll Gble
Coons ¥ s (Tajmiri & Hajizadeh, 2013) ¢l o (3158 Oldes 5 w36 Ol S 51 01155 (Hajizadeh, 2014

C».wl,.pt:— L;'.b}}_v:‘}aa.bi &)}T@;.- M"fwl)

] » 5 b f S
2 ."_\\ 100pm
2 1

Ameroseius lidiae Bregetova (1977):Cw!, Arctoseius pristinus Karg (1962) HEE -y Ji.:
Fig. 3- Left: Arctoseius pristinus Karg (1962), Right: Ameroseius lidiae Bregetova (1977) (Original)

Ascidae Voigts & Oudemans (1905) o»f 4l —Y-Y

Arctoseius Thor (1930) .
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Arctoseius pristinus Karg (1962) « ,f
eJ:.aﬁ 6‘.&& ‘OKJJ‘;J)}‘” 9 CLS 6LAJ.<..P— BL] gw‘.ﬁ)w C)‘J‘ ‘Lﬁﬁb) LSLALSl;- DL Mjf w\ :)L‘.'.‘:Sl Jbu.ﬁ
u:,l)f Olgaal Gl bl sbls 5l 50 0l 1 s (Kaluz & Fenda, 2005) 555 0 <3 Wl o Ko ENSE) ‘JaLnf

(g:,.w‘ L):"A-’J*i U‘i‘ ‘}Ja o 6))1@.‘{- 4.3)&.3 < S ¥ J‘g“:’) .(Kadkhodae et lll., 2013) Sl ol

Antennoseius Berlese (1916) ..
Antennoseius bacatus Athias Henriot (1961) % & _,f

3y Bl aS GG S bl gsr 5 655 0 Gatand 5 gy 538 53 10l g Ol plhs LS bls
Jf.:e- s (Hasanvand et al.,2015) >L{T £~ Ol ,ed Ol 3 oleal 310150 s Aij oyl (Hasanvand et al., 2014)
(¥ JS.Z) Gl 0l uiulj-f (Duster sharaf et al.,2016) ol Lol sla

Antennoseius bacatus Athias Henriot (1961) sl 5 5 -¥ |5

Fig. 4 - Antennoseius bacatus Athias Henriot (1961) male and female (original)

Laelapidae Berlase (1892) o5/ il —Y-Y
Gaeolaelaps Evans and Till (1966) ..o
Gaeolaelaps aculifer Conestrini (1884) « _,f

5 130 58 OledSTl 6 g OLIT cdids Ulyl gla, 528 68 opl Lanl bl Olg 5 Ol p) s Lasil ble
Ol g 33 Okl ¢ g 8 Olamldl o g (o8 Olmlydl OIS Okl 51 01l L3 il o Jlad Kl
sl 0 JS8) (Balooch Shahriari ef al., 2012) coul sl (35158 (655 Ok ed Olgiol Olil (Ul

.(M:@ ol |)li€‘5.>¢,.ﬂ';.-6j) S 4o g0
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G aculeifer
Tarsi-Leg IV

L2 100pm
Gaeolaelaps aculifer Conestrini (1884) ¢ Sl b e -0 S
Fig. 5- Gaeolaelaps aculifer Conestrini (1884) (original)

Euandrolaelaps Beregetova (1977) .
Euandrolaelaps karawaiewi Berlese (1903) « 5

WS o8 Ol bl laskal 51 &Sl Olpl 53l ok 3158 Ll 5 Lol 5l 658 ol il bl
sl ess sk # IS 55 (Balooch Shahriari ef al., 2012) ol sl (5,15 Olgiol bl 5 Ul ek Ol 14

C,..wl Loy a8y Qb

Euandrolaelaps karawaiewi Berlese (1903) ¢33 6‘2 -5 JS.:

Fig. 6- Euandrolaelaps karawaiewi Berlese (1903) Leg- II( original)

Phytoseiidae Berlese (1913) osf il —¥-¥
Neoseiulus Hughes (1948) .o
Neoseiulus barkeri Hughes (1948) * & S
Whske 1ol sl sdd 3158 Wlaal 5 1K el byl i 5T bl (glae,B 5l £,8 ol ezl bl

(V|2 (Shirkhani ef al., 2011) ol sds 5058 S il 5 o8 O3]
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Neoseiulus barkeri Hughes (1948) « _,f -V Jﬁ.ﬁ
Fig. 7- Neoseiulus barkeri Hughes (1948)(Original)

(Cryptostigmata = Oribatida) U LKaulolg &l ¥
Galumnidae Jacot (1925) o5 gl —\-¥
Galumna Heyden (1826) ..o
Galumna tarsipennata Oudemans (1913) *4 Jf
3| ezmer 655 ol (loana er al. 2011) ol el 2058 s 5 STl oy 5l 658 ool Ll bl
(Akrami, 2007) Coul sl 551585 1488 Jla 3 o S| Lo 5 058 4l 5 55 Ole

G. rossica Sellnick (1926) * 4 6§
Old gre 5558 51 Y000 Jle 53 &8 -l (Lotfollahi & Hadad irani nezhad, 2010) cl sl 5,158 Yoo

.(Badamdorj, 2005) cousl sl 5,158

Nothridae Berlese (1896) os) 55> —Y-Y
Nothrus Koch (1836 ) ..
Nothrus biciliatus Koch (1841) *& 8

B Olial (658 0 Olil O5ke Ol (5 (058 1) 35 Olial 5l S -l 1 Olga 9 Ol s Ll bl
Ol Gl (ST Wl s oS5 et iy S ) OLT 1 s s (6555, 5 1)
(A JS5) (Lahijani er al., 2010) cosl ods (2158 3 ool 9555 L

YAT



(YA0-YWV) V4% Jle 7 o jles & W eobide i Olidos jawsS aellad

Nothrus biciliatus !\

100pm

Nothrus biciliatus Koch (1841) 4 _,f -A J.S..:
Fig. 8 - Nothrus biciliatus Koch (1841) (original)

Oppiidae Grandjean (1954) o3 4l —Y-Y
Microppia Balogh (1983) ..o
Microppia minus Paoli (1908) * 4 jf
S5 S s s sk Sy B Ol 53 5 &lade 5 ST IS Gl Ole g Ol pl 5s Ll bl

.(Hashemi kheibar et al., 2013) col o 55158 5 5 ‘gb.,\;k,«

o S5 4 0 JT LS s gl S g5
b U ome ol (S5 0T i ol o esls DL Y e 53 als 5 (613 0000 (5l Jome S ) S5 0T el
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Table2- Primary concentrations of heavy metals in soils of sampling locations and comparison with Iran and world standards

Iran Global
. . . Status Status
Sampling Amount pollution pollution
. Element (Iran (World
locations (mg/ kg) standards standards Standard) Standard)
(mg/kg) (mg/kg)
Pb 50/8 75 10 non polluted polluted
1 Cd 7/03 5 0/06 polluted very polluted
o Ni 58/45 110 40 non polluted polluted
Pb 50 75 10 non polluted polluted
2 Cd 21/92 5 0/06 very polluted  very polluted
_ Ni 54/30 110 40 non polluted polluted
Pb 40 75 10 non polluted polluted
Cd 8/83 5 0/06 polluted very polluted
3 Ni 42/85 110 40 non polluted polluted
Pb 34 75 10 non polluted  Low polluted
control Cd 0/8 5 0/06 non polluted  Low polluted
Ni 39/4 110 40 non polluted non polluted

ol 8 Ve 1 aS AA sl §yoms 53 Olgts! Sjpdb;»wf;da\}bgnjﬂéugﬂ}); Gl ptisad b
o35 OLLKaul o 5l Aoy FOY 5 0LLKaulobe Loys YV/TY OLle&aulole 3l sl 31 doys VEYY &5 U

s

g Sladigad I8 51 Ao )s ¥/ 66\4)§4{;ﬁGalumnarossicamﬁwa\ﬁQa:pTMq& <8
s aals St 3 655l 8 J s ol olantl 55 w0 |y K S3ls 4 03 J1 ailaie 31 (&S YA) ol (g5
u:'\f:'JLJ J\}‘ﬁd&@ﬁ@)&)ﬁ;@ Q»...ﬂloJ»JJALZb (%S&)A.L.Z&)}ICQ}L;LQMJNJSJ‘MJJV/Vf
ﬁa@\j&@a;}]éudl}ﬁu&u Olpsas 455 pl 3l Ol dals St 4 o 03501 gl St s 4658
S xS sl mi&ltnjw\e,\,i flqaltu':.iuﬂ&iu‘\.})fjl&ﬂ Lg\ﬁ‘\Ji.ipd{UmCE\ﬁ); 3 gal esliial
dals Sb 51 i WOl sl b 48 Wl (goslmer o3 SaSls 53 (6 Ks (slans 8 ol ol anylie dali L
St Laxtls Olgea Galumna rossica 48 lais S pants 55 S S S/ 5l ol sl Js 55
9 Cwylis J:bwf;wa\)lé@a:)ﬂduéuﬁ S8 ol Oags SOIE sl s ;Mﬁ@\}l&ga;jﬂdu
53 oS DIl 4 a3 I gl 53 WS £ 5 3l p it 3y AL e S i w8 Gl S5l
Cilisee laai S Sl L3 sed Ols e R s (Migliorini ez al., 2004) Ls sas 55155 Jﬁw ol YL
(Skubata & Zaleski , 2012) <l 63 31 L& 5 2aS s dals bl s asly )l glaas
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B contaminated soil control
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Tyrophagus perniciosus .
Ameroseius lidiae
Antennoseius bacatus
Gaeolaelaps aculifer
Neoseiulus barkeri
Galumna tarsipennata

Euandrolaelaps karawaiewi

s b s d)ﬂe.,, Gaas Gl i S Gl A Aoy 5Kl amlis - 4 K2
Olgins! 45 5l alliie (i I35 4 031 S s

Fig. 9- Comparison between mean percentage of different species of mites in heavy metals contaminated soils and control

ailave g onJ ailane ¥ s el bt ¥ i ¥ 51 ASL aﬁvtf@);&@o\}ugugwusu,;
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Fig. 10- Comparison of the frequency of mites collected with control during different seasons of the year in heavy metals
contaminated soils of Mobarakeh region of Isfahan
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Table 3- Percentage of petroleum hydrocarbons in sampling location of Isfahan Oil Refinery

location 1 location 2 location 3 location 4 location 5

3.44% 2.32% 4% 8.32% 0.8%
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Fig. 11- Comparison of the average percentage of frequency of different species of mites in control and contaminated soils by
petroleum hydrocarbons of the Isfahan oil refinery
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Fig. 12- Comparison of the frequency of collected mites with control in different seasons of the year in contaminated soils of
petroleum hydrocarbons in Isfahan oil refinery regions
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Abstract

Iran

Totally 13 species belonging to 11 genera and 8 families from 3 order were collected from soils
contaminated by heavy metals and petroleum hydrocarbons in 2014-2015. Among the collected
species 10 species with asterisk are new for Isfahan province. The dominant species of soil
contaminated by petroleum hydrocarbons was Tyrophagus perniciosus. Occurance of large number
of protonymph of this species indicates the adaptation of this species to petrolium contaminated
soils. The dominant species of soil contaminated by heavy metals was Galumna rossica with
frequency of 417 Number of Galumna rossica species had a direct correlation with lead and nickel
concentrations of the soil. However, decrease in cadmium increased the number of G.rossica . The
most common mites were collected in soils with average pollution level . The names of the

identified species are as follows:

I. Astigmata
Acaridae
1. Tyrophagus putrescentiae Schrank (1781)*
2. T. similis Volgin (1949)*
3. T. perniciosus Zakhvatkin (1941)*
I1. Mesostigmata
Ameroseiidae
4. Ameroseius lidiae Bregetova (1977)*
Ascidae

5. Arctoseius pristinus Karg (1962)
6. Antennoseius bacatus Athias Henriot (1961)*
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Laelapidae

7. Gaeolaelaps aculifer Conestrini (1884)

8. Euandrolaelaps karawaiewi Berlese (1903)
Phytoseiidae

9. Neoseiulus barkeri Hughes (1948)*

II1. Cryptostigmata

Galumnidae
10. Galumna tarsipennata Oudemans (1913)*
11. Galumna rossica Sellnick (1926)*

Nothridae
12. Nothrus biciliatus Koch (1841)*

Oppiidae
13. Microppia minus Paoli (1908)*



