
Turkish Journal of Zoology Turkish Journal of Zoology 

Volume 43 Number 1 Article 3 

1-1-2019 

A new larval species of Balaustium (Acari: Actinotrichida: A new larval species of Balaustium (Acari: Actinotrichida: 

Erythraeidae) from Turkey Erythraeidae) from Turkey 

JAVAD NOEI 

FİRDEVS ERSİN 

İBRAHİM ÇAKMAK 

Follow this and additional works at: https://journals.tubitak.gov.tr/zoology 

 Part of the Zoology Commons 

Recommended Citation Recommended Citation 
NOEI, JAVAD; ERSİN, FİRDEVS; and ÇAKMAK, İBRAHİM (2019) "A new larval species of Balaustium (Acari: 
Actinotrichida: Erythraeidae) from Turkey," Turkish Journal of Zoology: Vol. 43: No. 1, Article 3. 
https://doi.org/10.3906/zoo-1801-23 
Available at: https://journals.tubitak.gov.tr/zoology/vol43/iss1/3 

This Article is brought to you for free and open access by TÜBİTAK Academic Journals. It has been accepted for 
inclusion in Turkish Journal of Zoology by an authorized editor of TÜBİTAK Academic Journals. For more 
information, please contact academic.publications@tubitak.gov.tr. 

https://journals.tubitak.gov.tr/zoology
https://journals.tubitak.gov.tr/zoology/vol43
https://journals.tubitak.gov.tr/zoology/vol43/iss1
https://journals.tubitak.gov.tr/zoology/vol43/iss1/3
https://journals.tubitak.gov.tr/zoology?utm_source=journals.tubitak.gov.tr%2Fzoology%2Fvol43%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/81?utm_source=journals.tubitak.gov.tr%2Fzoology%2Fvol43%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.3906/zoo-1801-23
https://journals.tubitak.gov.tr/zoology/vol43/iss1/3?utm_source=journals.tubitak.gov.tr%2Fzoology%2Fvol43%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:academic.publications@tubitak.gov.tr


30

http://journals.tubitak.gov.tr/zoology/

Turkish Journal of Zoology Turk J Zool
(2019) 43: 30-42
© TÜBİTAK
doi:10.3906/zoo-1801-23

A new larval species of Balaustium (Acari: Actinotrichida: Erythraeidae) from Turkey

Javad NOEI1,*, Firdevs ERSİN2
, İbrahim ÇAKMAK3


1Department of Plant Protection, Faculty of Agriculture, University of Birjand, Birjand, Iran 

2Department of Plant Protection, Faculty of Agriculture, Ege University, İzmir, Turkey
3Department of Plant Protection, Faculty of Agriculture, Adnan Menderes University, Aydın, Turkey

*	Correspondence: noei.javad@birjand.ac.ir

1. Introduction
The subfamily Balaustiinae Grandjean, 1947 (Acari: 
Trombidiformes: Erythraeidae) consists of 14 genera 
(Beron, 2008; Mąkol and Wohltmann, 2012, 2013; Noei et 
al., 2017) with 10 genera based on larvae or adults and larvae. 
A key to the genera (larvae) of the subfamily Balaustiinae 
was published by Noei et al. (2017). The genus Balaustium 
consists of 42 species with 21 based on larvae or adults and 
larvae: B. murorum (Hermann, 1804) (syn.: B. florale); B. 
cristatum Meyer & Ryke, 1959; B. kendalli Welbourn, 1991; 
B. kacperi Haitlinger, 1996; B. nikae Haitlinger, 1996; B. 
rajmundi Haitlinger, 1996; B. wratislaviensis Haitlinger, 
1996; B. biljanae (Haitlinger, 2000); B. leanderi (Haitlinger, 
2000); B. medardi Haitlinger, 2000; B. minodorae Haitlinger, 
2000; B. soydani Haitlinger, 2000; B. zhangi Saboori, 
2001; B. barloventensis Haitlinger, 2004; B. malpaisesensis 
Haitlinger, 2004; B. brunoni Haitlinger, 2005; B. innocentae 
Haitlinger, 2006; B. biscutalae Mayoral & Barranco, 2009; 
B. hernandezi Mąkol, Arijs & Wackers, 2012; B. yousifi 
Kamran & Alatawi, 2014; and B. akramii Noei, 2017 
(Hermann, 1804; Meyer and Ryke, 1959; Welbourn and 
Jennings, 1991; Haitlinger, 1996; 2000a, 2000b, 2004, 
2005, 2006; Saboori, 2001; Beron, 2008; Mayoral and 
Barranco, 2009; Mąkol, 2010; Mąkol et al., 2012; Mąkol 
and Wohltmann, 2012, 2013; Fuentes Quintero et al., 2014; 
Kamran and Alatawi, 2014; Šundić, 2014; Gabryś, 2016; 
Noei et al., 2017). One species of Balaustium, B. madeirense 
Willmann, 1939, has been reported from Turkey, but this 
identification was based on postlarval forms (Gabryś, 2000; 
Beron, 2008; Mąkol and Wohltmann, 2012; Sevsay, 2017).

Here, a new species of Balaustium from İzmir, Turkey 
is described, with a key to the world species (larvae) of 
Balaustium included.

2. Materials and methods
Balaustium adults were collected from building walls 
and window ledges at Ege University in Bornova, İzmir, 
Turkey in May 2015. The adults were transferred to plastic 
containers (95 × 180 mm) containing moistened filter 
paper, and two holes were made in the side of the containers 
and they were covered with gauze for ventilation. To feed 
the Balaustium adults, Ephestia kuehniella eggs and Typha 
latifolia pollen were added to the containers every second 
day. The Balaustium adults laid eggs soon after being 
placed in the container. The eggs were transferred with a 
fine brush into plastic containers (25 × 35 mm) half-filled 
with a sandy soil. A single hole was made in the lids of the 
containers and covered with gauze. The soil was moistened 
once a week to prevent drying of eggs. The eggs were kept 
in a controlled-environment room (25 ± 1 °C, 65 ± 10% 
RH, and 16:8 h L:D photoperiod). Larvae hatched at the 
end of March 2016 after an incubation of about 10 months. 
Larvae were collected, cleared in lactophenol, and mounted 
on microscope slides using Hoyerʼs medium (Walter and 
Krantz, 2009). Figures were drawn and measurements (in 
micrometers) were made using a BX51 phase contrast 
Olympus microscope (Tokyo, Japan) equipped with a 
drawing tube. The terminology and abbreviations used 
here follow Saboori et al. (2009) and Wohltmann et al. 
(2007).

Abstract: The larvae of Balaustium izmirensis Noei & Ersin sp. nov. were obtained by rearing adults collected from building walls and 
window ledges in Bornova, İzmir, Turkey. The larva of B. izmirensis Noei & Ersin sp. nov. is described and illustrated. A key to larval 
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3. Results
Genus Balaustium von Heyden, 1826
Balaustium izmirensis Noei & Ersin sp. nov. (Figures 
1–13)
Diagnosis. All scutalae off scutum; palpfemur with one 
seta; fn Tr 3-3-2; fn BFe 4-4-3; fn Ti I–III 11-11-11; fn Ta 
(20–22)-(17–19)-(18–20).

Description. (n = 16) Larva.
Dorsum (Figure 1; Table 1). Dorsal surface with 60–79 

(fD) barbed setae. Scutum longitudinal, almost parallel-
sided, with a crista metopica. Alongside the crista is a 
lightly chitinized area and scutum distinguished from the 
propodosomal skin by the absence of the normal cuticular 
striations; sensillary area with two pairs of trichobothria 
(ASens and PSens); nonsensillary setae (AL, ML, and 
PL) located outside of the sclerotized area of the scutum 
(scutum without ML and PL on the right side in holotype 
2a, without ML on the left side in paratype 2b, without 

PL on the right side in paratype 2c, without ML on both 
sides in paratype 6f, and with 2 ML on the right side in 
paratype 2p). AL, ML, and PL subequal in length, all 
barbed. Posterior sensilla (PSens) longer than anterior pair 
(ASens) and both barbed along their entire length. One 
eye (diameter 13–15 µm) placed laterally on each side of 
scutum.

Venter (Figure 2). Ventral surface of idiosoma with 
40–56 (fV) barbed setae behind coxae III (Table 1). 
Coxal plates punctate; all coxalae (1b, 2b, 3b) pointed 
and barbed. A peg-like supracoxal seta (eI) present on 
coxa I, 2 µm long. Sternal seta 1a inserted on a punctate 
area (distinguished from the sternal skin by the absence 
of the normal cuticular striations) next to coxae I and II 
and longer than sternal seta 3a, both barbed; 14–20 setae 
between coxae II and III. NDV = 120–147 (Table 1).

Gnathosoma (Figures 3 and 4). Cheliceral bases 
punctate; subcapitulum with a barbed galealae (cs) and 

Figure 1. Balaustium izmirensis Noei & Ersin sp. nov. (larva). Dorsal view of 
idiosoma (scutum without ML and PL on the right side in holotype).
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Table 1. Metric data of Balaustium izmirensis Noei & Ersin sp. nov. (larva). 2a, holotype; and 2b–2p, paratypes. 

Character 2a 2b 2c 2d 2e 2f 2g 2h 2i

IL 295 297 275 282 297 312 537 450 570
IW 225 222 207 207 230 230 407 350 420
SD 80 87 81 90 92 82 87 85 85
PSB 21 22 20 21 23 20 20 20 20
AW 37 37 35 46 37 36 47 45 47
PW - 45 - 50 62 46 70 65 72
MW - - 25 32 37 - 30 40 35
AA 10 10 10 10 10 10 10 11 10
SB 11 11 10 11 12 11 12 12 12
ISD 51 58 52 57 60 55 62 55 57
AP 27 32 27 30 31 22/27 30/35 32 37
AL 20 20/17 20 22 21 15 25 22 25
ML 20 20 20 20 22 - 25 22 22
PL 22 22 20 20 20 22 25 20 25
ASens 40 42 37 32 35 37 40 40 40
PSens 60 62 62 65 65 62 67 62 67
DS min. 20 22 20 20 17 17 22 20 22
DS max. 32 35 30 32 32 30 37 32 35
PDS min. 27 27 27 27 27 30 32 32 30
PDS max. 27 27 27 27 27 30 37 35 37
1a 37 47 40 40 40 40 50 45 40
1b 37 37 32 35 37 37 50 42 37
2a 35 30/22 27 27 30 27 32 33 27
2b 37 30 30 32 32 30 35 35 35
3a 27 22 22 22 25 27 25 26 27
3b 35 30 30 32 32 32 37 40 37
GL 92 87 87 97 92 92 105 100 110
cs 15 15 15 15 15 15 15 15 15
as 1 1 1 1 1 1 1 1 1
bs 15 15 15 15 17 17 17 17 17
PaScFed 37 37 35 35 37 35 37 37 37
PaScGed1 25 27 27 25 27 25 27 30 27
PaScGed2 25 30 27 25 27 25 27 30 27
Ta I (L) 60 62 60 65 67 62 70 65 65
Ta I (H) 20 17 20 17 22 22 17 17 25
Ti I 77 77 77 80 85 80 87 85 87
Ge I 72 75 75 77 77 75 85 80 82
TFe I 40 47 40 42 42 42 47 45 47
BFe I 42 45 42 47 50 42 52 50 50
Tr I 35 37 37 37 35 35 40 37 37
Cx I 52 50 47 55 55 55 52 50 55
Leg I 378 393 378 403 411 391 433 412 423
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Ta II (L) 50 50 50 52 55 50 57 52 55
Ta II (H) 17 20 17 17 17 20 17 17 20
Ti II 57 62 57 60 62 60 70 62 65
Ge II 55 60 55 60 57 55 65 60 62
TFe II 30 37 35 32 36 30 37 35 37
BFe II 35 37 35 35 36 35 42 40 37
Tr II 32 32 30 30 32 30 37 35 32
Cx II 52 55 52 57 60 52 60 55 57
Leg II 311 333 314 326 338 312 368 339 345
Ta III (L) 50 52 52 54 54 50 60 57 55
Ta III (H) 17 16 16 15 17 20 15 15 17
Ti III 75 77 72 77 80 73 87 80 85
Ge III 60 62 62 65 67 60 75 67 70
TFe III 37 47 40 42 45 37 45 42 45
BFe III 35 37 32 40 37 40 42 42 42
Tr III 30 32 30 32 32 32 37 35 35
Cx III 52 55 52 54 57 50 55 55 60
Leg III 336 362 340 364 372 342 401 378 392
IP 1025 1088 1032 1093 1121 1045 1202 1129 1160
fD 66 68 76 60 79 70 69 65 66
fV 42 46 40 44 49 47 51 52 56
Setae between Cx II & III 16 17 16 16 19 14 17 20 19
NDV 124 131 132 120 147 131 137 137 141

Table 1. (Continued).

Character 2j 2k 2l 2m 2n 2o 2p Range

IL 590 390 580 470 450 420 500 275–590
IW 430 330 390 340 350 330 400 207–430
SD - 75 77 80 80 80 75 75–92
PSB - 17 15 20 17 20 15 15–23
AW 42 40 42 42 40 35 45 35–47
PW 75 57 77 60 62 57 75 45–77
MW 27 32 35 32 35 32 27 25–40
AA 10 8 10 10 10 10 10 8–11
SB 12 12 12 12 12 12 12 10–12
ISD 55 50 55 55 55 55 55 50–62
AP 42/30 32 35/37 37/35 32 37/35 35/37 22–42
AL 22 22 25 22 22 20 20 15–25
ML 22 25 25 22 22 22 20 20–25
PL 25 25 25 22 25 22 22 20–25
ASens 37 42 35 40 40 40 35 32–42
PSens 67 70 65 65 75 70 62 60–75
DS min. 22 22 20 20 20 20 20 17–22
DS max. 35 32 32 27 32 30 30 27–37

Table 1. (Continued).
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PDS min. 35 32 32 30 32 30 27 27–35
PDS max. 37 35 35 32 40 35 32 27–40
1a 40 40 40 40 42 40 40 37–50
1b 40 37 40 40 40 40 37 32–50
2a 30 32 35 35 37 32 30 27–35
2b 35 35 35 35 37 37 30 30–37
3a 30 25 27 27 27 30 25 22–30
3b 40 37 35 37 40 37 37 30–40
GL 102 100 105 100 107 105 95 87–110
cs 15 15 15 15 16 16 15 15–16
as 1 1 1 1 1 1 1 1
bs 17 17 15 15 17 17 17 15–17
PaScFed 37 37 35 40 37 37 35 35–40
PaScGed1 27 30 25 30 30 30 30 25–30
PaScGed2 27 27 27 30 30 27 27 25–30
Ta I (L) 67 67 62 70 67 65 62 60–70
Ta I (H) 25 22 18 17 20 22 22 17–25
Ti I 87 85 87 85 85 85 82 77–87
Ge I 85 83 85 82 80 82 77 72–85
TFe I 47 47 50 45 47 45 42 40–50
BFe I 52 55 50 50 50 50 50 42–55
Tr I 37 40 40 37 40 40 35 35–40
Cx I 55 55 52 55 55 52 50 47–55
Leg I 430 432 426 424 424 419 398 378–433
Ta II (L) 57 55 52 57 60 55 52 50–60
Ta II (H) 20 20 17 20 20 17 18 17–20
Ti II 67 67 65 67 67 62 65 57–70
Ge II 65 65 67 65 65 62 60 55–67
TFe II 37 37 40 37 37 37 35 30–40
BFe II 42 40 40 37 37 37 35 35–42
Tr II 35 35 35 35 35 32 32 30–37
Cx II 55 57 55 57 60 60 55 52–60
Leg II 358 356 354 355 361 345 334 311–368
Ta III (L) 55 57 55 57 57 52 52 50–60
Ta III (H) 17 17 17 17 17 17 15 15–20
Ti III 85 82 82 87 87 77 80 72–87
Ge III 75 70 72 72 72 67 67 60–75
TFe III 50 47 50 45 45 45 43 37–50
BFe III 47 42 42 45 45 42 37 32–47
Tr III 35 30 35 32 35 35 32 30–37
Cx III 55 60 55 60 60 57 52 50–60
Leg III 402 385 391 398 401 375 363 336–402
IP 1190 1173 1171 1177 1186 1139 1095 1025–1202
fD 71 79 73 72 70 69 69 60–79
fV 53 48 53 45 43 52 52 40–56
Setae between Cx II & III 19 20 19 19 20 19 19 14–20
NDV 143 147 145 136 133 140 140 120–147

Table 1. (Continued).
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two hypostomalae, anterior (as) minute, spine-like, and 
posterior (bs) barbed; palptrochanter (17–25 µm) with 
one barbed seta (32–42 µm) (palptrochanter without seta 
on the left side in holotype 2a); palpfemur (37–50 µm) 
with one barbed dorsal seta (palpfemur without seta on 
the left side in paratype 2b) and palpgenu (27–32 µm) 
with two barbed dorsal setae (palpgenu with one seta on 
the left side in paratype 2d); palptibia (12–16 µm) with 
3 barbed setae (Figure 3); palpal tibial claw (15–20 µm) 
entire, with a ventral median tooth; palptarsus (15–20 
µm) with 3 barbed and one smooth seta, an eupathidium, 
and a solenidion; fPp = B-B-BB-BBB-3BNωζ (Figure 4). 
Supracoxal seta of palp peg-like (eP), 4 µm long.

Legs (Figures 5 to 13). Leg segmentation formula 7-7-
7. Leg setal formulae are given in Table 2. All leg tarsi 
with 2 claws and an empodium. Posterior claws bifurcate, 
one branch pulvilliform and another sickle-shaped with 
ciliations. Anterior claw and empodium of all leg tarsi 
falciform with ciliations. IP = 1025–1202.

Metric data are given in Table 1.
Etymology. The specific epithet is derived from the 

city of origin, İzmir, Turkey.
Type material. The holotype (ARS-20170911-2a) 

and 5 paratype larvae (ARS-20170911-2b, 2c, 2d, 2e, 2f) 
were obtained (23, 24, and 27 March and 3 April 2016) by 
laboratory rearing from females collected from building 
walls and window ledges in Bornova, İzmir, Turkey, 
38°28ʹN, 27°13ʹE, 30 m a.s.l., May 2015, coll. F. Ersin; 10 
paratype larvae (ARS-20170911-2g, 2h, 2i, 2j, 2k, 2l, 2m, 
2n, 2o, 2p), same date except 15, 16, 17, 20, 22, 23, and 27 
March 2018.

Type deposition. The holotype (ARS-20170911-
2a) and 9 paratype larvae (ARS-20170911-2b, 2c, 2d, 
2e, 2f, 2g, 2h, 2i, 2j) are deposited in the Acarological 
Collection of Jalal Afshar Zoological Museum (JAZM), 
Department of Plant Protection, Faculty of Agriculture, 
University of Tehran, Karaj, Iran, and 6 paratype larvae 
(ARS-20170911-2k, 2l, 2m, 2n, 2o, 2p) in the Acarological 

Figure 2. Balaustium izmirensis Noei & Ersin sp. nov. (larva). Ventral view of idiosoma.
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Collection, Acarological Society of Iran, Department of 
Plant Protection, Faculty of Agriculture, University of 
Tehran, Karaj, Iran.

Remarks. The new species belongs to the genus 
Balaustium based on the following characters: 
palptrochanter and palpfemur each with one seta, fn Cx 
1-1-1, fn trochanter 3-3-2, fn BFe 4-4-3, posterior claw 
on leg tarsi I–III bifurcate, composed of a sickle-shaped 
and a pulvilliform branch (see diagnostic characters of 
Balaustium presented by Fuentes Quintero et al., 2014). 
Balaustium izmirensis Noei & Ersin sp. nov. is most similar 
to B. yousifi in having one seta on palpfemur, fn BFe 4-4-
3, fn TFe 5-5-5, Ti III <104, and two setae on palpgenu, 
but differs from it in the number of normal setae on Ge 
I (8 vs. 9 in B. yousifi), shorter ISD (50–62 vs. 64–69), AL 
(15–20 vs. 28–32), ML (20–25 vs. 28–32), PL (20–25 vs. 
32–36), ASens (32–42 vs. 50–56), Ta I (60–70 vs. 82–91), 

Ti I (77–87 vs. 86–94), Ge I (72–85 vs. 88–93), Ta II (50–60 
vs. 75–83), Ti II (57–70 vs. 75–79), Ge II (55–67 vs. 68–
74), Ta III (50–60 vs. 75–85), Ti III (72–87 vs. 89–97), Ge 
III (60–75 vs. 74–79), 2b (30–37 vs. 46–50), 3b (30–40 vs. 
45–48), NDV (120–147 vs. 159–160), and IP (1025–1202 
vs. 1294–1363). Balaustium izmirensis Noei & Ersin sp. 
nov. also differs from the other species as follows: from 
B. cristatum in the number of setae on palpfemur (1 vs. 2) 
and crista metopica (present vs. absent); from B. biscutalae 
in the eupathidium on Ta III (present vs. absent), NDV 
(120–147 vs. 174), scutalae (all off scutum vs. only PL 
off scutum); from B. leanderi in the number of setae on 
palpfemur (1 vs. 2), fn Tr (3-3-2 vs. 3-3-3), fn BFe (4-4-
3 vs. 4-4-4), scutalae (off scutum vs. on scutum); from B. 
barloventensis in the number of setae on palpgenu (2 vs. 
3), fn TFe (5-5-5 vs. 5-5-4), scutalae (off scutum vs. on 
scutum); from B. malpaisesensis in the number of setae 

Figures 3–4. Balaustium izmirensis Noei & Ersin sp. nov. (larva). 3- Dorsal (left) 
and ventral (right) view of gnathosoma; 4- Ventral view of palpal tibia and tarsus.
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on palpgenu (2 vs. 3), scutalae (off scutum vs. on scutum); 
from B. brunoni in the number of setae on palpgenu (2 vs. 
4), scutalae (off scutum vs. on scutum); from B. kendalli 
in the fn TFe (5-5-5 vs. 6-6-5) and scutalae (off scutum vs. 
on scutum); from B. innocentae, B. medardi, B. minodorae, 
and B. soydani in the fn BFe (4-4-3 vs. 4-4-2) and scutalae 
(off scutum vs. on scutum); from B. akramii, B. biljanae, B. 
kacperi, B. nikae, B. rajmundi, and B. wratislaviensis in fn 
BFe (4-4-3 vs. 4-4-2); from B. murorum and B. zhangi in fn 
BFe (4-4-3 vs. 4-4-2) and the number of solenidia on Ti I 
(2 vs. 3); from B. hernandezi in the fn TFe (5-5-5 vs. 7-6-6) 
and IP (1025–1121 vs. 1687–1851). 

Key of larval species of the genus Balaustium
1. Palpfemur with two setae ............................................2
- Palpfemur with one seta ............................................... 3
2. With crista metopica and scutalae on scutum ............
............................................ B. leanderi (Haitlinger, 2000)

- Without crista metopica and scutalae off scutum ........
...................................... B. cristatum Meyer & Ryke, 1959
3. fn BFe 4-4-3 .................................................................. 4
- fn BFe 4-4-2 ................................................................. 10
4. fn TFe 7-6-6, Ti III 128–138 ..........................................
.................. B. hernandezi Mąkol, Arijs & Wackers, 2012
- fn TFe 5-5-4, or 5-5-5 and Ti III <104 ....................... 5
5. Palpgenu with two setae, two pairs of scutalae on 
scutum or scutalae off scutum ....................................... 6
- Palpgenu with three or four setae, three pairs of 
scutalae on scutum .......................................................... 8
6. Two pairs of scutalae on scutum ...................................
.......................... B. biscutalae Mayoral & Barranco, 2009
- Scutalae off scutum ....................................................... 7
7. Ge I with eight normal setae, Ta III 50–60, Ti III 72–
87, with 14–20 setae in the area between coxae II and III, 
NDV 120–147............ B. izmirensis Noei & Ersin sp. nov.

Figures 5‒7. Balaustium izmirensis Noei & Ersin sp. nov. (larva), leg I: 5- Ta; 6- Ti–Ge; 7- TFe–Tr.
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- Ge I with nine normal setae, Ta III 75–85, Ti III 89–97, 
with 26 setae in the area between coxae II and III, NDV 
159–160 .................. B. yousifi Kamran and Alatawi, 2014
8. Palpgenu with four setae .... B. brunoni Haitlinger, 2005
- Palpgenu with three setae ............................................ 9
9. fn TFe 5-5-4, Ti III 92–104, fn Ti I–III 11-11-11, ISD 
64–72 .............................. barloventensis Haitlinger, 2004

- fn TFe 5-5-5, Ti III 78–84, fn Ti I–III 13-13-13, ISD 
52–56 ......................... B. malpaisesensis Haitlinger, 2004
10. fn TFe 6-6-5 ................... B. kendalli Welbourn, 1991
- fn TFe 5-5-5 ................................................................. 11
11. Ti I with three solenidia ......................................... 12
- Ti I with one or two solenidia ................................... 13

Table 2. (Continued).

Figures 8‒10. Balaustium izmirensis Noei & Ersin sp. nov. (larva), leg II: 8- Ta; 9- Ti–Ge; 10- TFe–Tr.

Cx II 1n 1n 1n 1n 1n 1n 1n 1n
Ta III 1ζ, 18/20n 1ζ, 20/19n 1ζ, 20n 1ζ, 19/18n 1ζ, 19n 1ζ, 20/19n 1ζ, 19n 1ζ, 19n
Ti III 1φ, 11n 1φ, 11n 1φ, 11n 1φ, 10/11n 1φ, 11n 1φ, 11n 1φ, 10/11n 1φ, 11n
Ge III 8n 8n 8n 8n 8n 8n 8n 8n
TFe III 5/4n 5n 5n 5n 5n 5n 5n 5n
BFe III 3n 3n 3n 3n 3n 3n 3n 3/2n
Tr III 2n 2n 2n 2n 2n 2n 2n 2n
Cx III 1n 1n 1n 1n 1n 1n 1n 1n
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12. Ti II with 10 normal setae, Ti I 58–73 ........................
..................................................... B. zhangi Saboori, 2001
- Ti II with 11 normal setae, Ti I 72–83 ...........................
.......................................... B. murorum (Hermann, 1804)
13. Ti III >98, TFe III >50, scutalae on scutum ......... 14
- Ti III <90, TFe III <48, scutalae on or off scutum .... 16
14. Ti I with one solenidion, number of normal setae 
on Ti I 12, fn Ge 7-7-8, ISD 80 ............................................
.................................................. B. kacperi Haitlinger, 1996
- Ti I with two solenidia, number of normal setae on Ti 
I 10, fn Ge 8-8-8, ISD <74 ............................................ 15
15. Number of normal setae on Ti II 10, Ti III 98–100, 
scutalae on scutum ............. B. medardi Haitlinger, 2000
- Number of normal setae on Ti II nine, Ti III 108–114, 
scutalae off scutum ......... B. biljanae (Haitlinger, 2000)

16. Scutalae on scutum ................................................. 17
- Scutalae off scutum .................................................... 19

17. fn Ti 10-10-11 .......... B. innocentae Haitlinger, 2006
- fn Ti 9-9-9 or 11-11-10 .............................................. 18
18. fn Ti 9-9-9, PSens 72–82, ASens 48–54, ISD 56–58 ..
.......................................... B. minodorae Haitlinger, 2000
- fn Ti 11-11-10, PSens 62, ASens 40, ISD 50 ..................
................................................ B. soydani Haitlinger, 2000
19. Ge II & III each with seven normal setae ............ 20
- Ge II & III each with eight normal setae ................. 21
20. Ge I with nine normal setae, fn Ti 10-12-12, ISD 52, 
PL 52, Ti III 68, NDV 106 ....... B. nikae Haitlinger, 1996
- Ge I with seven normal setae, fn Ti 11-10-11, ISD 62, 
PL 36–40, Ti III 82–90, NDV 152 .....................................
.................................... B. wratislaviensis Haitlinger, 1996
21. fn Ti 11-11-11, fn Ta (21–23)-(18–19)-(19–20), AW 
30–40, ASens 30–37, PSens 45–60 ..................................
........................................................ B. akramii Noei, 2017
- fn Ti 12-12-10, fn Ta 19-19-17, AW 54, ASens 48, 
PSens 80 ............................. B. rajmundi Haitlinger, 1996

Figures 11‒13. Balaustium izmirensis Noei & Ersin sp. nov. (larva), leg III: 11- Ta; 12- Ti–Ge; 13- TFe–Tr.
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4. Discussion
This paper presents a description of larvae of Balaustium 
izmirensis Noei & Ersin sp. nov. obtained by experimental 
rearing from adults. There are some abnormalities in larval 
specimens that may be due to the laboratory rearing. 
These abnormalities are as follows: presence or absence of 
nonsensillary setae on the left or right sides of the scutum 
(see the description of the dorsum); presence or absence of 
setae on palptrochanter, palpfemur, and palpgenu (see the 
description of gnathosoma); number of solenidia on Ti I–III; 
and number of normal setae on Ge I–III, TFe I–II, BFe III, 
and Tr I–II (see Table 2). However, despite the presence of 
abnormalities in these larval specimens, the normal numbers 
of solenidia and setae on legs were predictable, as follows:

Leg I: Ta—1ω, 2z, 1Cp, 20—22n; Ti—2φ, 1k, 11n; Ge—
1s, 1k, 8n; TFe—5n; BFe—4n; Tr—3n (Figures 5–7). Leg II: 
Ta—1ω, 2z, 1Cp, 17–19n; Ti—2φ, 11n; Ge—1k, 8n; TFe—5n; 
BFe—4n; Tr—3n (Figures 8–10). Leg III: Ta—1z, 18–20n; 
Ti—1φ, 11n; Ge—8n; TFe—5n; BFe—3n; Tr—2n (Figures 
11–13).

Nomenclatural acts: This work and the nomenclatural 
acts it contains have been registered in ZooBank. 
The ZooBank Life Science Identifier (LSID) for this 
publication is http://zoobank.org/urn:lsid:zoobank.
org:pub:24174502-EECC-4AA6-8169D63C47C99CD5.
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