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ABSTRACT

In the present study, halacarid mites inhabiting various macroalgae, barnacles and sand sediments from Tenerife
(Canary Islands) were examined and identified for the first time. Among 114 individuals, 11 halacarid species
belonging to six genera were detected: Agaue adriatica, Agauopsis brevipalpus, Agauopsis microrhyncha, Agauopsis
tricuspis, Copidognathus lamelloides, C. magnipalpus, C. remipes, Halacarus subtilis, H. actenos, Halacaropsis
hirsuta and Rhombognathus procerus. Presence of the epibiont suctorian ciliate species “Praethecacineta halacari”
on C. magnipalpus is reported for the first time from the Canary Islands.
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INTRODUCTION

The mite family Halacaridae Murray, 1877 comprises about 1150 species, which are found from
tropical to polar regions, and from upper altitude areas to abyssal depths (Bartsch 2021; Chatterjee
and Durucan 2022; WoRMS 2022). Halacarids generally live in submerged habitats in a variety of
substrata (e.g. bryozoans, sponges, macroalgae, large seagrass fronds, polychaetes, hydrozoans,
barnacles, mussels, flocculent ooze, amongst surface structures, crustaceans and between spines and
in the gut of echinoderms) (Bartsch 2006). Some species are also associated with mangroves
(Chatterjee et al. 2018) and seagrasses (Chatterjee and Durucan 2022), and others with decapods
(Chatterjee 2020). A list of the few parasitic or suspected parasitic forms has recently been provided
by Chatterjee (2021). Tenerife is the largest of the Canary Islands, covering a land area of 2,034
km?2. It is situated in the Atlantic Ocean, off the north western coast of Africa. So far, only two
Agauopsis species [Agauopsis brevipalpus (Trouessart, 1889) in Bartsch (2015) and Agauopsis
pteropes Bartsch, 1986 in Bartsch (2009)] have been reported from Tenerife, so this paper aims to
provide new halacarid mite records from Tenerife.

MATERIALS AND METHODS
Samples were collected by the second author (JCP) from 2018 to 2020, either by snorkelling or by
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hand at intertidal and subtidal habitats (0-8 m) at two sites (El Pris: 28,50943226, -16,42206246;
La Barranquera: 28,53818534, -16,39664927) at Tenerife, Canary Islands (Figs. 1-2). Immediately
after collection, sand, various macroalgae (Amphiora sp.; Jania sp.; Laurencia sp.; Corallina
ferreyrae E.Y. Dawson, Acleto & Foldvik; Gelidium pusillum (Stackhouse) Le Jolis; Hypnea
spinella (C. Agardh) Kitzing; Palisada perforata (Bory) K.W. Nam) and barnacles “Chthamalus
stellatus (Poli, 1791)” retained in the set of sieves (63 pum, 500 um, 1 mm) were sorted under
binocular microscope (Leica ES2). Mites were conserved in glycerine with ethanol, cleared in lactic
acid and mounted in Hoyer's medium. Drawings were made using two different microscopes
(Nikon Eclipse E400 and Olympus BX-51) with camera lucida. These drawings were first scanned,
then processed and digitized with the free open-source vector graphics editor Inkscape
(https://inkscape.org). All measurements are given in micrometers (um). The mite specimens are
deposited at Egirdir Fisheries Faculty, Isparta University of Applied Sciences, Isparta, TuUrkiye.
Terminology and abbreviations follow Bartsch (2006).

v
Canary Islands , gi_:»_\ 7
Rt o
Tenerife
y (I g ‘ D
& o .- B
"/7{:7’ . Canary Islands ‘
= 4 : A
Y
La Barranquera
{
El Pris o
\ <k ,
I ¢
!
% | \ ¥ >

Figure 1. Map showing collecting localities for halacarid mite species in Tenerife.

Abbreviations used in the text — AD, anterior dorsal plate; AE, anterior epimeral plate; agsp,
apical genital spine; ap, accessory process; apo, apodemes; ce, cerotegument; cf, claw fossa; che,
chelicerae; co, corneae; DN, deutonymph; ds-1 to ds-6, dorsal setae, from anterior to posterior; ep,
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epimeral pore; eu, eupathidia; gac, genital acetabula; GA, genitoanal plate; glp-1 to glp-5, gland
pore/s, from anterior to posterior; gs, genital sclerite; L, larva; Ic, lateral claw; mc, middle claw;
OC, ocular plate(s); ovo, ovipositor; p, pigment; pc, pore canaliculus; P-1 to P-4, first to fourth
segments of palp; PD, posterior dorsal plate; PE, posterior epimeral plate(s); pgs, perigenital seta;
ph-pl, pharyngeal plate; PN, protonymph; sc, sclerite; sgs, subgenital seta; spr, spermatopositor; T,
tectum,; tf, telofemur.

Figure 2. Sampling locations in Tenerife — A. El Pris; B. La Barranquera.

RESULTS

Eleven halacarid species (Table 1) and 114 individuals belonging to six genera were identified in
the present study. The diagnoses of the species will be presented alphabetically.

Table 1. List of recorded halacarid species in this study.

No. Species _ Locations
El Pris La Barranquera
1 Agaue adriatica Viets, 1940 - 299
2 Agauopsis brevipalpus (Trouessart, 1889) 12;333 12;18
3 Agauopsis microrhyncha (Trouessart, 1889) 533; 1DN 399; 683
4 Agauopsis tricuspis Benard, 1962 19;148 18
5 Copidognathus lamelloides Bartsch, 2000 18 -
6 Copidognathus magnipalpus (Police, 1909) 19;14; 1DN 18
7 Copidognathus remipes (Trouessart, 1894) 18 -
8 Halacaropsis hirsuta (Trouessart, 1889) 35Q9Q; 7443 8DN; 4PN 1422; 5873, 1L
9 Halacarus actenos Trouessart, 1889 - 18
10 Halacarus subtilis Viets, 1940 - 19
11 Rhombognathus procerus Bartsch, 1975 19; 2383 1TN -

Family Halacaridae Murray, 1877
Genus Agaue Lohmann, 1889

Agaue adriatica Viets, 1940

Material examined

TENERIFE HALACARIDAE

Two females (FDHAL-21/1), La Barranquera (Corallina ferreyrae, mediolittoral zone).



4 DURUCAN ET AL. 2023

Diagnosis

The lengths of females' idiosoma were between 470 and 500 um. Dorsal and ventral plates
large. Dorsal plates and margins of idiosoma with cerotegumental lamellae. Known length range of
female idiosoma is 440-539 um long (Bartsch 2016). All dorsal plates bear longitudinal
cerotegumental costae. Both margins of AD rounded. Wide cerotegumental lamellae on idiosoma
and legs with honey comb-like ornamentation, which is the most distinctive characteristic among
other very close Agaue species (A. chevreuxi and A. panopae). OC with two corneae and eye
pigment. The ovipositor extends to the anterior margin of GA. Rostrum slender, slightly longer than
gnathosomal basis. Both pairs of maxillary setae long. Telofemora with prominent cerotegumental
cover. Claws slender, accessory processes minute, 5-9 tines can be seen in the basal part of the
concave flank (Figs. 3A, 5A, B, 7A-D).

Remarks

This species was described by Viets (1940) for the first time for the Mediterranean Sea
(Adriatic Sea, Croatia) from a variety of habitats and depths. Afterwards the species was recorded
in Italy (Mari and Morselli 1990), Cadiz (Spain) and France (Bartsch 2016). The morphological
characteristics of the female specimens and idiosoma sizes from Tenerife accord with previous
reports of the species from Croatia and Italy (Viets 1940; Mari and Morselli 1990).

Genus Agauopsis Viets, 1927
Agauopsis brevipalpus (Trouessart, 1889)

Material examined
One female (FDHAL-21/2) and three males, El Pris (Gelidium sp., upper mid-littoral zone);
one female and one male, La Barranquera (Gelidium pusillum, upper mid-littoral zone).

Diagnosis

The length of females was between 400 and 460 um, and for males, 450 pum. Idiosoma wide
and heavily armed. Integument of plates brownish. Raised porose areolae of dorsal plates with
canaliculi. Ostia lacking. AD with small frontal process and the plate clearly raised H-like costa.
OC with two corneae, porose areola triangular in outline and rounded angles. Eye spots present
beneath AD and OC. PD with pair of medial and lateral costae and the plate anteriorly rounded.
Ventral plates porose and faintly reticulate. AE wide, posterior margin of AE and anterior margin of
GA truncate. Gnathosoma and palps are slender. Rostrum about as long as gnathosomal base
(Bartsch 1996) (Fig. 3B).

Remarks

This is one of the species most encountered within a genus widely distributed and reported in
the Black Sea, Mediterranean Sea and eastern Atlantic (Bartsch 2004; Durucan and Boyaci 2018;
Durucan 2020, 2021). In the Atlantic Ocean, A. brevipalpus has been reported from the Azores,
Canary lIslands, British Isles and continental Spain (Bartsch 2015).

Agauopsis microrhyncha (Trouessart, 1889)

Material examined
Five males (FDHAL-21/3), one deutonymph, El Pris (Gelidium sp., upper-mid littoral zone);
three females, six males, La Barranquera (Corallina ferreyrae, mediolittoral zone).

TENERIFE HALACARIDAE
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Diagnosis

Idiosoma length in females was 420—430 pum, in males, 360—430 um and in deutonymph 350
pum. Idiosoma wide, flattened and heavily armed. AD and PD slightly raised longitudinal costae.
AD areola M-shaped and the plate slightly longer than wide. OC with two corneae. The species can
easily be recognized by having a ventral and two anterior spines on telofemur I, a ventral and three
anterior spines on tibia I, two of which are adjacent (Fig. 3C) (Pepato and Tiago 2003; Mytilineou
et. al. 2016; Durucan 2021).

Remarks

This species is present, at least, in the Mediterranean Sea and eastern Atlantic Ocean (Viets
1940; Bartsch 2009). The morphological characteristics of the specimens reported here accord with
records previously given by Mytilineou et al. (2016) and Durucan (2021).

Agauopsis tricuspis Benard, 1962

Material examined
One female and one male (FDHAL-21/4), El Pris (Gelidium pusillum, mediolittoral zone); one
male, La Barranquera.

Diagnosis

Length of the female was 440 pum, and 380 um for male. Agauopsis tricuspis is characterized
by having five spines on telofemur | and being spread along the eastern North Atlantic and
Mediterranean Sea (Bartsch 2015) (Figs. 3D, 5C, D, 8A-E) . The morphological characteristics of
the specimens from Tenerife agree well with the previous reports of the species from France
(Roscoff) (Benard 1962) and (Bay of Arcachon) (Bartsch 1976), and Italy (Krantz 1970).

Remarks

It was originally described by Benard (1962) from France Atlantic (Roscoff, Bloscon) among
barnacles (Chthamalus stellatus). Later, the species was reported from the Mediterranean Sea
(Adriatic Sea, Venice) amongst mussel beds, by Krantz (1970), and Atlantic France (Bay of
Arcachon), again by Bartsch (1976). After that, it was reported from Ireland, United Kingdom,
France and Spain, according to Bartsch (1976, 2015).

Genus Copidognathus Trouessart, 1888
Copidognathus lamelloides Bartsch, 2000

Material examined
One male (FDHAL-21/5), El Pris (Corallina ferreyrae, 1-2 m).

Diagnosis

Idiosoma of only one male was 262 um long and 187 um wide. AD with 3 round raised areolae
with rosette pores. OC almost as long as AD. Glp-1 is in margins of porose areolae. Telofemora |
and Il with small ventral lamellae. Tibia IV has bipectinate setae (Fig. 3E). According to Bartsch
(2001), C. lamelloides resembles to C. brevipes. Distinguishing characters are: position of glp-1 (in
margins of porose areolae vs near lateral margin of AD), ds-2 (within striated integument vs on
OC), length:height ratio of telofemur I (1.7-2.1 vs 1.5-1.6) and shape of ventromedial seta on tibia
IV (bipectinate vs smooth).

TENERIFE HALACARIDAE
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Remarks

This species was originally described by Bartsch (2000) from Atlantic France (Baie de
Morlaix). It is present in the north eastern Atlantic, Mediterranean Sea and Black Sea (Bartsch
2009). The morphological characteristics of the specimen from Tenerife agree with the previous
reports of the species from Crimea (Black Sea) (Bartsch 2001) and Tirkiye (Levantine Sea)
(Durucan 2019b).

Copidognathus magnipalpus (Police, 1909)

Material examined
One male (FDHAL-21/6), one female and one deutonymph, El Pris (sand, 8 m); one male, La
Barranquera (sand, mediolittoral zone).

Diagnosis

Lengths of males were 325 and 365 pm, of a female 297 pum and 325 pm in a deutonymph
(Fig. 3F). Porose areolae of all dorsal plates with canaliculi arranged within polygons. Setae ds-1 on
AD, ds-2 within striated integument between AD and OC, ds-3 to ds-5 on PD. Copidognathus
magnipalpus is close to C. loricifer. Both species have “Y” shaped areolae on AD. They can be
easily distinguished by the type of areolae on AD (ovate porose polygonal areolae in C.
magnipalpus, in C. loricifer with rosetta pores) (Bartsch 1979; 2001).

Remarks

Copidognathus magnipalpus was described from the Mediterranean Sea (Tyrrhenian Sea, Italy)
by Police (1909). Afterwards the species was reported several times from the Black Sea (Viets
1928; Konnerth-lonescu 1971; Bartsch 2001, 2004) and Mediterranean Sea (Bartsch 1975; Mari
and Morselli 1990; Morselli and Mari 1993; Durucan 2019b). The morphological characteristics
and habitat preferences of the specimens from Tenerife are in accordance with previous reports of
the species from Turkiye (Bartsch 2001; Durucan 2019b). The female specimen with ciliated by
“Praethecacineta halacari (Schulz, 1933)” (Figs. 4H, 1), which has been recorded from various
halacarid mite species and different areas worldwide (Bartsch 2001; Chatterjee et al. 2018; Durucan
and Boyaci 2019; Durucan and Dovgal 2022). The record of ciliate species “P. halacari” is also the
first one from the Canaries.

Copidognathus remipes (Trouessart, 1894)

Material examined
One male (FDHAL-21/7), El Pris (Amphiora sp., 2 m).

Diagnosis

The male specimen was 310 pm in length and 160 um width (Fig. 3G). Copidognathus remipes
is very similar to C. gibbus. The most marked differences between these two species are as follows:
C. remipes is smaller than C. gibbus; the idiosoma color of C. remipes darker than C. gibbus; and C.
remipes has a pair of short, weak and narrow costae on the PD (Durucan 2019b). Anterior dorsal
plate “A” shaped costae, OC longer than wide (80 um/20 pum), telofemura I wide ventrolateral
lamella.

TENERIFE HALACARIDAE
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Figure 3. Light-microscope images of halacarid species from Tenerife — A. Agaue adriatica (female); B. Agauopsis
brevipalpus (female); C. Agauopsis microhyncha (male); D. Agauopsis tricuspis (male); E. Copidognathus
lamelloides (male); F. Copidognathus magnipalpus (male); G. Copidognathus remipes (male); H. Halacarus
actenos (male); 1. Halacarus subtilis (female) (Scale bars: 100 pm).
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Figure 4. Light-microscope images of halacarid species from Tenerife — A. Halacaropsis hirsuta (male), B.
Rhombognathus procerus (female); C. H. hirsuta (DN); D. H. hirsuta (PN); E. H. hirsuta (L); F. Rhombognathus
sp. with diatom colonies; G. Magnified view of Cocconeis placentula; H. Ciliate on Copidognathus magnipalpus
indicated with black bar; I. Magnified view of Praethecacineta halacari (Scale bars: 100 um).

TENERIFE HALACARIDAE



2023 PERSIAN JOURNAL OF ACAROLOGY 9

Figure 5. Light-microscope images of halacarid species from Tenerife — A & B. Agaue adriatica (female) — Medial
view of: tarsus | (A), telofemur | (B); C & D. Agauopsis tricuspis (male) — Medial view of: tarsus | (C), telofemur
I (D); E-G. Halacarus actenos (male) — tarsus IV (E), integument (F), tip of gnathosoma (G); Rhombognathus
procerus: H & J—female, | & K — male, ventral view of gnathosoma (H), genital openings (I, J, K).

TENERIFE HALACARIDAE
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Figure 6. Light-microscope images of halacarid species from Tenerife — A. Medial view of leg | (Halacaropsis hirsuta-
male), B. genital opening (H. hirsuta- male); C-E. Halacarus subtilis, anterior dorsal plate (C), ocular plate (D),
posterior dorsal plate (E).

Genus Halacaropsis Bartsch, 1996
Halacaropsis hirsuta (Trouessart, 1889)

Material examined

35 females, 7 males (FDHAL-21/8), 8 deutonymphs (FDHAL-21/9), 4 protonymphs (FDHAL-
21/10), El Pris (Jania sp. and Amphiora sp., 2 m); 14 females, 5 males, one larva (FDHAL-21/11),
La Barranquera (Corallina ferreyrae, Palisada perforata, mediolittoral zone).

Diagnosis

The length of females was 650-740 um, for males 620-660 um, for deutonymphs 560-580 pum,
for protonymphs 410-470 pum and for the larva 300-310 um long. Dorsal and ventral plates large.
AD and OC with pair of gland pores. AD has a frontal spine anteriorly. Idiosoma have 5 pairs of
idiosomatic setae on adult females and males. This species has the ds-1 on AD. Enlarged setae from
ds-2, ds-3 and ds-4 situated in striated integument. It has ds-5 on PD. Adanal setae on anal plate. PE

TENERIFE HALACARIDAE



2023 PERSIAN JOURNAL OF ACAROLOGY 11

with one dorsal and three ventral setae. Leg | thickened and armoured with heavy spiniform setae
and wider than the following legs in all stages (Figs. 4A, C-E). GA with 21 pairs of pgs and 5 pairs
of sgs. Spermatopositor large, extending to anterior margin of GA (Fig. 10D).

Figure 7. Agaue adriatica Viets, 1940 (female) — A. Dorsal view of idiosoma; B. Ventral view of idiosoma; C. Ventral
view of gnathosoma; D. Medial view of leg | (Scale bar: 100 pm).

Remarks

This species is very common in the Mediterranean Sea (Croatia, Egypt, France, Italy, Spain,
Strait of Gibraltar and Turkiye) (Durucan 2020, 2021) and North Atlantic waters (Bartsch 2009).
Specimens were found among macroalgae and sand habitats. At the two Tenerife localities, we
found more than 70 individuals including all life-stages. The morphological characteristics, habitat
preferences and body sizes of the specimens reported here fit with previous records by Viets (1940)
and Durucan (2019a).

Genus Halacarus Gosse, 1855
Halacarus actenos Trouessart, 1889

Material examined
One male (FDHAL-21/12), La Barranquera (Hypnea spinella, upper mid-littoral zone).

TENERIFE HALACARIDAE
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Diagnosis

The male specimen measured 592 pm long to the tip of the frontal spine and 350 um wide.
General characters of this species are as follows. Frontal spine medium-sized; posterior part of AD
slender; ds-1 on AD; ds-2 to ds-6 striated integument. Eye pigment arranged in a ring around
cornea; pair of canaliculi in striated integument posterior to cornea; dorsum with pair of large
corneae; PD completely absent. Apodemes between epimera | and 11 long. Epicuticula on plates and
legs exquisitely reticulate. Male GA wide and rounded, covered by more than 60 setae (Figs. 3H,
5E-G, 9A-E).

Remarks

Halacarus actenos was reported from United Kingdom, Ireland, The Netherlands, French
Atlantic coasts (Bay of Morlaix, Le Croisic, Baie de Port-lin, Arcachon, Saint Jean-de-Luz) and
Spain (Galicia, Praia de Vidrieiro) (Bartsch 2009). This species was also reported by the first author
(FD) from Praia da Falésia (Albufeira, Portugal) (Durucan et al. 2018). The morphological
characteristics, habitat preferences and body sizes of the specimens reported here fit the previous
records by Bartsch (2011) and Durucan et al. (2018).

Figure 8. Agauopsis tricuspis Benard, 1962 (male) — A. Dorsal view of idiosoma; B. Ventral view of idiosoma; C.
Ventral view of gnathosoma; D. Medial view of leg | (Scale bars: A, B & D: 50 um, C: 100 pm).

TENERIFE HALACARIDAE
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Figure 9. Halacarus actenos Trouessart, 1889 (male) — A. Dorsal view of idiosoma; B. Ventral view of idiosoma; C.
Lateral view of palp; D. Chelicera; E. Medial view of leg | (Scale bars: A, B, E: 100 um, C, D: 50 pm).

Halacarus subtilis Viets, 1940

Material examined
One female (FDHAL-21/13), La Barranquera (Gelidium pusillum, upper mid-littoral zone).

Diagnosis

The idiosoma length of the only female specimen was 395 pum long and it was 230 um wide.
Epicuticula on plates, gnathosoma and legs with striae in parallel and fingerprint-like arrangement.
Pair of first dorsal setae (ds-1) posterior to first gland pore. OC with cornea, pair of gland pores 2
on OC and gland pore 4 striated integument, gland pore 5 on posterior dorsal plate. PD with

TENERIFE HALACARIDAE
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reticulate ornamentation. Tarsi Il and IV each with four ventral setae. All paired claws with
accessory processes (Figs. 3l, 6C-E, 10A-D).
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Figure 10. A-C. Halacarus subtilis Viets, 1940 (female) — A. Dorsal view of idiosoma; B. Ventral view of idiosoma;
C. Medial view of leg I, D. Halacaropsis hirsuta (Trouessart, 1889), detailed male genitoanal plate; (Scale bars:

A—C: 50 um, D: 100 pum).
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Figure 11. Rhombognathus procerus Bartsch, 1975 — A. Dorsal view of idiosoma (female); B. Ventral view of
idiosoma (female); C. Ventral view of gnathosoma (female); D. Detailed genital opening (male) (Scale bars: A-C:
100 pum, D: 50 pum).

Remarks

Halacarus subtilis was originally described by Viets (1940) from the Mediterranean Sea
(Croatia, Rovinj and Split). This is the first report in the Atlantic Ocean. The morphological
characteristics of the specimen from Tenerife matches description by Viets (1940) and Bartsch
(2007).

Genus Rhombognathus Trouessart, 1888
Rhombognathus procerus Bartsch, 1975

Material examined
One female (FDHAL-21/14), two males and one tritonymph, EI Pris (Gelidium pusillum,
intertidal zone).

Diagnosis

The length of female was 313 pm, 224 pm in males and 200 pm in tritonymph. Length of AD
is wider than longer. Ds-1 on AD. OC with two corneas and ds-2 and ds-3 on it. PD long. Ds-4 as
same as level with OC. Female GA with 8 pairs of perigenital setae. Male GA surrounded by 11
plumose pairs of perigenital setae with trapezoidal arrangement and with two pairs of subgenital
setae (Figs. 4B, 11A-D).

Remarks

This species was originally described by Bartsch (1975) from near Roscoff, France.
Afterwards, the species was found associated with seagrass Posidonia oceanica from Santa Pola
(Alicante), south-eastern Spain (Mediterranean Sea) (Martinez et al. 2021). The specimens from

TENERIFE HALACARIDAE



16 DURUCAN ET AL. 2023

Roscoff are larger than our species; otherwise the morphological characteristics agree well with
those known for R. procerus by Bartsch (1975).

DISCUSSION

This is the first study on halacarid mites from Tenerife. Of the 11 species and 6 genera found, 10
species and 5 genera constitute new records for the Canary Islands. In total, there are 12 halacarid
species recorded for the archipelago. These records constitute the southernmost known records for
most of these species. In addition, Halacarus subtilis is recorded for the first time for the Atlantic
Ocean. All species were associated with macroalgae, except one which was found in a sandy habitat
(Copidognathus magnipalpus). In order to better understand the distributional and ecological
features of the halacarid species inhabiting the coasts of Tenerife, additional field and taxonomic
work is needed, including samples from different habitats and depths.
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