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Abstract

Larvae of Caeculisoma brazilensis Noei & Sundi¢ sp. nov. (Trombidiformes: Erythracidae) collected from
Brazil, is described and illustrated. This is the second species of the genus from Brazil. A key to the larval
species of Caeculisoma of the world is presented and the key to world genera of larval Callidosomatinae are
amended. We suggest considering Iguatonia seemani Xu & Jin, 2020 as a junior synonym of Dambullaeus
Jianfengensis Xu & Jin, 2020.
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Introduction

The subfamily Callidosomatinae Southcott, 1957 (Trombidiformes: Erythracidae) comprises 10
genera based on larvae, post-larval forms or both (Hakimitabar & Saboori 2022). Clark (2014) raised
the subgenus Neomomorangia to generic status but it was not included in the subfamily
Callidosomatinae by Hakimitabar & Saboori (2022) without any comment. The genera Pussardia
Southcott, 1961a, Harpagella Southcott, 1996, Nagoricanella Haitlinger, 2009 and Pukakia Clark,
2014 were placed in Abrolophinae Witte, 1995 (Clark 2014; Kamran & Alatawi 2015) and a key to
world genera (larva) was presented by Kohansal et al. (2023). The genus Caeculisoma
(Erythraeidae: Callidosomatinae) consists of 10 species based on larvae and one species based on
post-larval forms and larvae respectively as follows: C. carmenae Haitlinger, 2008; C. cooremani
Southcott, 1972; C. hunanica Zheng, 2002; C. huxleyi Southcott, 1972; C. mouldsi Southcott, 1988;
C. nestori Haitlinger, 2004; C. sparnoni Southcott, 1972; C. penlineatus Xu and Jin, 2019; C.
semispinus Xu and Jin, 2019; C. allopenlineatus Xu and Jin, 2020, C. darwiniense Southcott, 1961,
which the members of this genus are known as parasites of Hemiptera, Lepidoptera and Orthoptera
(Southcott 1961b, 1972, 1988a; Zheng 2002; Haitlinger 2004, 2008; Makol & Wohltmann 2012,
2013; Stroinski et al. 2013; Xu et al. 2019a, b, 2020). Saboori ef al. (2023) presented an identification
key for 15 species based on post-larval forms. Overall, this genus comprises of 25 species based on
larvae (10 species), post-larval forms (14 species) or both (one species) currently.

Up to now, only C. nestori has been recorded from Brazil. In this paper, a new species of
Caeculisoma is described from Brazil, and a key to the world species (larvae) is presented. Also, key
to the world genera of larval Callidosomatinae is amended after Hakimitabar & Saboori (2022).
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Material and Methods

Collections of mites were carried out during biological inventory in caves, using visual search, the
specimens were collected by hand and transferred immediately into vials containing 80% ethanol for
preservation. Mites were cleared in Nesbitt’s fluid and mounted on glass microscope slides (six
slides, three of which with two specimens) using Hoyer’s medium (Walter & Krantz 2009).
Measurements (given in micrometres, pm) were calculated using a CH30 Olympus microscope and
figures were drawn by a BX51 Olympus microscope equipped with a drawing tube. Lengths of leg
tarsi were measured without the pretarsus. The terminology and abbreviations are adapted from
Robaux (1974), Wohltmann ef al. (2006) and Saboori et al. (2009).

Results

Erythraeidae Robineau-Desvoidy, 1828
Callidosomatinae Southcott, 1957

Key to world genera of larval Callidosomatinae [after Hakimitabar & Saboori (2022) with
corrections and modifications]

1. fn Cx 1-1-1, fn Tr 2-2-2, palp femur and genu each with two setae ........ Andrevella Southcott, 1961a
- fn Cx 1-2-2, fn Tr 1-1-1, palp femur and genu each withoneseta .............. ... ... . ....... 2
2. Scutum with more than 3 pairs of normal setae. . ...................... Momorangia Southcott, 1972
- Scutum with 3 pairs of normal Setae . . ... ... ... 3
3. ASens posterior to PL. . .. .. o 4
- ASensanterior to PL .. ... 5
4. ML distinctly elongated, more than 2—3 times longer than AL and PL. . . .. Dambullaeus Haitlinger, 2001
- MLnotclearly elongated . . ......... . ... ... ... Iguatonia Haitlinger, 2004
5. Posterior pedotarsal claws pulvilliform, without hook element. . . ... ... ... Charletonia Oudemans, 1910
- Posterior pedotarsal claws pulvilliform, with ventrally directed hook .......... ... ... .. ... ... ... 6
6. Odontus with 4-5 terminal teeth, Ti III with a large solenidion ... ....... ... ... .. ... . ... ........

.............................................. Carastrum Southcott, 1988 ( Southcott, 1988b)
- Odontus bifid, Ti III without a large solenidion. . .. ............o i, 7
7. ASens placed level with or anterior to the line joining center of ML scutalae .......................

.......................................................... Callidosoma* Womersley, 1936
- ASens usually between ML and PL scutulae or sometimes level with PL scutalae ...................

.............................................................. Caeculisoma Berlese, 1888
* Callidosoma guatemalensis Treat, 1985 and C. insulare Treat, 1985 have been placed in this genus (Treat
1985; Makol & Wohltmann 2012, 2013), however, ASens situated posterior to the level of ML, which further
studies are needed.

Remarks and Discussion

The larval genera of the subfamily Callidosomatinae are distinguished by the following characters:
number of scutalae on scutum, number of setae on coxae and trochanter I-III, the position of ASens
relative to PL and ML bases, the shape of palp tibial claw (odontus) and presence or absence of hook
element on posterior pedotarsal claws.

Clark (2014) raised the subgenus Neomomorangia to generic status by differing from
Momorangia by the absence of a posterior pedal tarsal claw hook, dorsal shield almost rectangular,
carrying four pairs of thick and short, thickly pectinated (setulose) setac. However, after taking into
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account the absence of hook element on posterior pedotarsal claws of Momorangia binaloudensis
Noei and Saboori, 2015 (in Noei ef al. 2015), the remaining characters related to the shape of dorsal
scutum and scutalae is not strong enough to regard Neomomorangia as a separate genus. Hence, we
suggest keeping Neomemorangia as a subgenus. Probably, Hakimitabar & Saboori (2022) also
disagreed with Clark (2014) and ignored Neomomorangia without any comment.

The generic diagnosis of the genus Andrevella, Caeculisoma (larva), Dambullaeus, Iguatonia
and Momorangia have been amended respectively by Saboori ef al. (2007), Xu et al. (2019a), Makol
et al. (2014), Xu et al. (2020) and Noei et al. (2015). Therefore, key to the genera of larval
Callidosomatinae is amended. It is questionable that Xu et al. (2020) placed Iguatonia seemani Xu
& Jin, 2020 in Iguatonia genus with ML (102—-107), while the genus Dambullaeus is known in
having elongated ML (more than 2—3 times longer than AL and PL) on the scutum. Also, metric data
of Dambullaeus jianfengensis Xu & Jin, 2020 (Table 3, page 298) is similar to Iguatonia seemani
Xu & Jin, 2020 (Table 4, page 307). The only difference between them is in the fn Ti I-III (17-17-
18 vs. 17-19-19 in 1. seemani) which more studies should be done and it is probably intraspecific
variations.

Genus Caeculisoma Berlese, 1888

Caeculisoma brazilensis Noei & Sundi¢ sp. nov. (Figs. 1-16)

Diagnosis: ASens posterior to level of ML; palp tibial claw bifurcate, with two subterminal teeth;
SD 130-154, ISD 100-112, PW 95-110, Ti I1I 340-377.

Description (n = 9)

Dorsum (Fig. 1). Dorsum of idiosoma with 31-35 barbed setae (33 in holotype). All dorsal setae
with fine barbs. Scutum rectangular in shape, punctate, with two pairs of sensilla (ASens and PSens)
and three pairs of normal setae (AL, ML and PL). ASens posterior to level of ML. PSens longer than
ASens, both barbed at distal half (ASens broken in holotype and one paratype). AL, ML and PL
subequal, all barbed. Posterolaterally on each side of the scutum one eye, not on platelet (diameter
25-27).

Venter (Fig. 2). Idiosoma ventrally with three pairs of sternal setae (/a, 2a, 3a); 13—17 setae (13
in holotype) behind coxae IlI, all ventral setae with fine barbs. Coxa I with one seta, coxa II and III
each with two setae. A peg-like supracoxal seta (elc I) present on coxa I, 5 long. NDV= (31-35) +
(13-17) =46-51 (46 in holotype).

Gnathosoma (Figs. 3 and 4). Cheliceral bases punctate on the dorsal surface, cheliceral base
117-130 long; cheliceral blade slightly curved, 25-30 long, with a subterminal tooth. Subcapitulum
with a nude galealae (cs) and two barbed hypostomalae (as, bs); palp trochanter 37-40 long, palp
femur 60-70 long, with one barbed dorsal seta, palp genu 42-50 long, with one barbed dorsal seta.
Palp tibia 18-25 long, with three barbed setae; palp tibial claw bifurcate, with two subterminal teeth,
20-25; palp tarsus 22-27 with five nude setae, one solenidion and one eupathidium; fPp= 0-B-B-
BBB,-5Nw(. Palpal supracoxal seta (elc P) peg-like, 6 long.

Legs (Figs. 5-16). Leg segmentation formula 7-7-7. Leg setal formula: Leg I: Ta—Ilw, l¢, 2C,
1z, 29n (28n in one side of symmetry axis in holotype, ARS-20240410-1a); Ti—2¢, 1z, 1x, 18n;
Ge—1o, 1k, 12n; TFe—5n; BFe—4n; Tr—In; Cx—In (Figs. 5, 8, 11, 14). Leg II: Ta—1w, 1, 30n;
Ti—2¢, 19n; Ge—1x, 12n; TFe—>5n; BFe—4n; Tr—In; Cx—2n (Figs. 6, 9, 12, 15). Leg III: Ta—
1Z, 30n (31n in one side of symmetry axis in one specimen, ARS-20240410-1b; Ta III in one
specimen damaged, ARS-20240410-1f); Ti—1¢, 19n; Ge—12n (13n in one side of symmetry axis
in one specimen, ARS-20240410-1c); TFe—>5n; BFe—2n; Tr—1n; Cx—2n (Figs. 7, 10, 13, 16).
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Each leg tarsus with lateral falciform claws and a claw-like empodium. Posterior tarsal claws
pulvilliform with ventrally directed hook element.
Metric data are given in Table 1.

TABLE 1. Metric and some meristic data for Caeculisoma brazilensis Noei & Sundi¢ sp. nov. (larva). la,
holotype; 1b—1i, paratypes.

Character la 1b Ic 1d le 1f lg 1h 1i Range
IL 370 - 2000 1800 1750 1100 1650 365 690 365-2000
W 260 - 1375 1425 1275 725 1250 242 410 242-1425
SD 130 142 137 145 150 137 154 137 142 130-154
w 113 115 118 108 117 115 115 107 - 107-118

AW 80 82 81 77 82 75 81 80 - 75-82
MW 95 98 97,105* 92 102 92 98 93 - 92-105
PW 102 105 110 98 107 105 105 95 - 95-110
AA 16 15 13 12 16 17 12 13 13 12-17
SB 18 16 17 20 17 20 17 16 16 16-20
ISD 100 105 112 105 103 105 112 105 107 100-112
AP 55 55 77/66 61 67/62 60 70 66 67 55-77
AL 82 87 85 75 90 30 95 87 87 75-95
ML 77 30 82 75 77 72 broken 82 72 72-82
PL 90 90 86 80 82 81 broken 87 85 80-90
ASens broken 60 62 62 65 62 62 - 62 60-65
PSens 90 105 110 100 100 - 102 112 112 90-112

DS min. 52 52 55 60 50 60 55 50 50 50-60

DS max. 97 100 105 90 100 102 100 105 100 90-105
la 82 92 95 85 87 85 91 87 90 82-95
1b 95 102 100 97 92 102 broken 95/107 100 92-107
2a 85 105 105 92 86 87 broken 92 90/97 85-105
2b, 100 105 broken 95 102 102 106 96 97 95-106
2b, 45 47 50 45 45 43 46 45 47 43-50
3a 87 90 87 80 87 90 broken 92 87 80-92
3b, broken 97 90 85 90 87 105 102 92 85-105
3b, 45 55 52 50 45 45 47 50 47 45-55
GL 175 185 192 182 180 177 187 182 182 175-192
cs 37 45 42 45 42 37 40 40 40 37-45
as 17 21 17 17 25 25 25 20 20 17-25
bs broken 92 87 92 87 87 broken 92 90 87-92

PaScFed 100 113 87 102 100 102 102 100 97 87-113

PaScGed 37 37 35 45 37 37 37 35 37 35-45

Tal 198 202 217 200 205 202 207 202 197 197-217
Til 280 300 297 287 307 292 310 295 287 280-310
Gel 195 226 227 215 222 212 228 220 220 195-228
TFe I 90 132 132 127 137 97 135 126 126 90-137
BFe 125 137 142 135 138 137 136 137 146 125-146
Trl 70 70 72 70 70 70 72 70 75 70-75
Cx1 87 97 85 80 90 85 90 80 90 80-97
Legl 1045 1164 1172 1114 1169 1095 1178 1130 1141 1045-1195
Tall 175 177 187 177 187 172 185 177 177 172-187
Till 252 260 252 253 270 260 276 250 251 250-276
Ge Il 150 187 180 172 185 160 187 172 175 150-187
TFe 11 75 100 105 102 112 80 107 100 107 75-112
BFe Il 112 125 127 125 125 117 127 124 124 112-127
Tr 1T 70 77 75 71 77 75 77 69 75 69-77
Cx II 87 95 97 92 95 97 100 90 95 87-100
Leg IT 921 1021 1023 992 1051 961 1059 982 1004 921-1059
Ta IIT 195 200 202 205 212 195 205 192 195 192212
Ti [T 340 360 350 340 370 350 377 340 340 340-377
Ge Il 187 218 218 207 220 190 215 210 206 187-220
TFe 111 102 137 150 150 157 107 157 150 152 102-157
BFe 11T 137 162 170 161 168 137 158 155 161 137-170
Tr 11 77 87 87 77 77 30 77 76 82 77-87
Cx I 85 90 97 92 82 90 100 87 95 82-100
Leg 1T 1123 1254 1274 1232 1286 1149 1289 1210 1231 1123-1289
P 3089 3439 3469 3338 3506 3205 3526 3322 3376 3089-3526
D 33 33 35 31 33 35 34 33 34 31-35
A% 13 16 16 14 15 16 17 15 14 13-17
NDV 46 49 51 45 48 51 51 48 48 46-51

* Left side with two ML.
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FIGURE 1. Caeculisoma brazilensis Noei & Sundi¢ sp. nov. (larva), Dorsal view of idiosoma.

Etymology
The specific epithet is derived from the type locality, Brazil.

Type material

The holotype (ARS-20240410-1a) was collected in a cave named AGR 044, BRAZIL, in the
municipality of Pains, Minas Gerais state, 20°19'1.68" S, 51°40'12.85" W, by Spelayon, May 2015;
one paratype larva (ARS-20240410-1b) same data as holotype except in MIC 086 cave,
20°25'44.64" S, 51°3728.30" W, June 2015; four paratype larvae (ARS-20240410-1d, 1e, 1h, 1i)
same data as holotype except in MIC 015 cave (MIC 015 and AGR 044 are with same
coordinates); three paratype larvae (ARS-20240410-1c, 1f, 1g) same data as holotype.

Type deposition

The holotype is deposited at the Mite Reference Collection, Department of Entomology and
Acarology, Escola Superior de Agricultura “Luiz de Queiroz” (MZLQ), Universidade de Sao Paulo,
Piracicaba, Sdo Paulo, Brazil; one paratype larva (ARS-20240410-1b) is deposited at the Colegao de
Invertebrados Subterraneos de Lavras, Centro de Estudo em Biologia Subterranea (CEBS),
Departmento de Biologia, Universidade Federal de Lavras, Lavras, Minas Gerais, Brazil; six
paratype larvae (ARS-20240410-1c, 1d, le, 1f, 1g, 1h, 1i) are deposited in the Acarological
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Collection, Jalal Afshar Zoological Museum, Department of Plant Protection, Faculty of
Agriculture, University of Tehran, Karaj, Iran.

FIGURE 2. Caeculisoma brazilensis Noei & Sundi¢ sp. nov. (larva), Ventral view of idiosoma.

Remarks

The new species belongs to the genus Caeculisoma based on the following characters: ASens
posterior to ML bases and posterior tarsal claws pulvilliform with ventrally directed hook element.
Caeculisoma brazilensis Noei & Sundi¢ sp. nov. is most close to C. huxleyi in SD >130, ISD > 100,
PW >95, AL > 75, ML > 72 based on the present identification key. The new species differs from
C. huxleyi in the shorter W (107-118 vs. 133 in C. huxleyi), AW (7682 vs. 94), 2b, (43-50 vs. 63),
in the longer /a (82-95 vs. 64), 2b, (95-106 vs. 74), 3b, (85-105 vs. 74), bs (87-92 vs. 60), Ta 1
(197-217 vs. 132), Ta I (192-212 vs. 129), Ti I (280-310 vs. 157), Ti 111 (340-377 vs. 186), Ge |
(195228 vs. 117), Leg 1 (10451195 vs. 725%), Leg I1 (921-1059 vs. 690*), Leg I (1123—1289 vs.
790%*) and palp tibial claw (with two subterminal teeth vs. without subterminal tooth); it differs from
C. darwiniense, C. sparnoni and C. mouldsi in the longer SD (130—154 vs. <100), ISD (100-112 vs.
<66), PW (95-110 vs. <80), AL (75-95 vs. <56, ML (72-82 vs. < 64) and palp tibial claw (with two
subterminal teeth vs. without subterminal tooth).

All species of the genus Caeculisoma have been reported from the southern hemisphere except
C. allopenlineatus, C. haussa, C. hunanica, C. penlineatus, C. semispinus (Makol & Wohltmann
2012, 2013; Xu et al. 2019a, b, 2020; Saboori et al. 2023). Xu et al. (2020) in their identification key
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have mentioned mistakenly which Ta II of C. sparnoni is without solenidion (see Southcott (1972:
76), figure 37). For this reason and description of the new species, key to the larval species of
Caeculisoma of the world is updated.

* Including claw.

Dorsal Ventral

FIGURES 3—4. Caeculisoma brazilensis Noei & Sundi¢ sp. nov. (larva); 3. Dorsal view (left) and ventral view
of gnathosoma (right). Supracoxal seta (elc P) was not visible on the left side (shown on the right side); 4.
Ventral view of palp tarsus.

Key to the species of Caeculisoma (1arva) of the world [after Xu et al. (2020) with corrections]

1. ASens bases closer to the level of PL scutalae. . ......... ... ... .. ... . . . . .. 2
- ASens bases closer to the level of ML scutalae . .. ... ... . e 4
2. Four sternalae III between coxae Iland ITIT .. ........................ C. cooremani Southcott, 1972
- Two sternalae Il between coxae Iland I . ....... ... . .. .. . . . . . . . . . . . 3
3. AW 66-75*%, W 109-126, BFe I & II with one seta longer than the other pedal normal setae . ..........
........................................................... C. penlineatus Xu & Jin, 2019
- AW 55-57, W 88-96; without a long setaon BFe [ & I1 . ........... C. allopenlineatus Xu & Jin, 2020
4. ASens bases between levels of ML and PL scutalae . . ................. C. semispinus Xu & Jin, 2019
- ASens bases closer to the level of ML scutalae . . . ... e 5
S M BEC 5-5- o 6
- N BFe OtherWise ... ..o 7
6. M Ge8-8-8, MTil0-10-10........ ... .. ... . ... C. carmenae Haitlinger, 2008
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fnGe 12-12-12, fn Ti 18-18-18 . . ... ..o C. nestori Haitlinger, 2004

- !

fn TFe 5-5-4, Til & [l with 16 normalsetae. ............................ C. hunanica Zheng, 2002
- fnTFe5-5-5, Til & Il with> 17 normal setae .. ... ... ... ... .. .. i 8
8. SD>130,ISD>100,PW >95 AL >75 ML >72 . ... e 9
- SD <100, ISD <66, PW <80, AL <56, ML <64 . . ... ... .. e 10
9. W107-118, Ti 1 280-310, Ge 1 195-228, Ti IlI 340-377, palp tibial claw with two subterminal teeth . . .

...................................................... C. brazilensis Noei & Sundié sp. nov.
- W33, Til157, Ge 1117, Ti Ill 186, palp tibial claw without subterminal tooth ... .................
............................................................... C. huxleyi Southcott, 1972

10. Scutum wider than long, fV 17 ... ... .. ... ... ... C. darwiniense Southcott, 1961b
- Scutum subequal in length and width, fV 12 .. ... ... . . 11
11. Ti1175-206, Ti Il 240-279, ML 44—64, PSens 55—68 ... .............. C. mouldsi Southcott, 1988a
- TiI83, Tilll 100, ML 29, PSens 42 .. ... ... ... C. sparnoni Southcott, 1972

* Based on Xu et al. (2020).

FIGURES 5-7. Caeculisoma brazilensis Noei & Sundi¢ sp. nov. (larva), Leg I-11I: 5. Tr-TFe I ; 6. Tr—TFe II;
7. Tr—TFe 1L
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FIGURES 11-13. Caeculisoma brazilensis Noei & Sundi¢ sp. nov. (larva), Leg I-III: 11. Ti I; 12. Ti IT; 13. Ti
111
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FIGURES 14-16. Caeculisoma brazilensis Noei & Sundié sp. nov. (larva), Leg I-III: 14. Ta I; 15. Ta II; 16.
Ta III.
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