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ABSTRACT

The description of the cheliceral structure of
adult water mites of the genus Eylais Latreille,
1796 is given.

Chelicerae (ch) are enclosed with a continuous
sclerite ring resulting from the extension of hypos-
tomal plicae (hpl) and their complete junction around
the preoral opening (por; Figs. 1 b, ¢, d; 2 a, b, ¢).
Chelicerae are two-segmented and represented by
massive broadened basal segments and curved bulb-
shaped apical segments (dm; Figs. 3 a-c; 4 a—d).
Basal segments are joined dorsally by the film
forming pseudocapitulum (pc; Fig. 1 a~c). Cheli-
cerae possess only protractor muscles (protr. ch;
Fig. 4 a); the retractor musculature is absent. Che-
liceral claws are located opposite to membranous
appendages (m; Figs. 3 c; 4 b—d). Movable digits
are located in a hollow (hch) of the sclerite append-
ages of basal segments (ach; Figs. 2 a; 3 a—c; 4 b—
d). The junction of a movable digit is supported by
two ligaments (Ig , 1g,; Fig. 4 b—e). The movement
of movable digits takes place due to elevator (elev.
dm) and depressor muscles (depr. dm), which are
located in the hollow of basal segments (Fig. 4 a—d).
The antagonistic muscles contract alternately and
make the movable digit to perform arched oscilla-
tory movements around the articulation by a short
ligament (Fig. 4 b~d).

The water mites E.hamata Koenike, 1897;
E.rimosaPiersig, 1899, and E.setosa Koenike, 1897
haveacavity inside a movable digit (hdm), apparent-
ly filled with asecret (sa; Fig. 4 d, e). In several cases
the duct originated from within the secretory sac was
found inside a movable digit (du; Fig. 4 e). This duct
opens with a pore (po) in the apical part of the
cheliceral claw (sdm; Figs. 1 d; 2 a—d; 3 c; 4 e).

However, further histological investigation is need-
ed to understand completely the structure and func-
tions of secretory formations associated with the
movable digits of water mites of the genus Eylais.

PE3IOME

B craThe mpuBeNEHO ONMHCAHHE CTPOEHUS
XeJHLep UMaro BOASHBIX Kiewed pona Eylalis
Latreille, 1796 na npumepe Eylais hamata Koenike,
1897.

Xenuuepsl (ch) 3akiI04YeHbl B HENPEPHIBHOE
CKJIEPUTHOE KOJIBII0O — pe3yJIbTaT pa3pacTaHusd
TMIIOCTOMANIBHBIX CKJIAZIOK H UX MOJHOTO CIIUSIHUS
BOKPYI' OKOJIOPOTOBOI'0 OTBepcTHs (por; puc. 1
b,c,d; 2 a,b,c). Xenuueps! ABY4ICHUKOBBIE, IPE/-
CTaBJIEHbl MaCCUBHBIMH pacIIMpEeHHBIMH 6a3alb-
HBIMH CEIrMEHTaMH ¥ 3arHyThIMH 0yJ1aBOBUIHBIMU
anuKanbHBIMU cermMeHTamMu (dm; puc. 3 a—c; 4 a—
d). bazanbHblE CErMEHTHI CPaCTaOTCs JOP3aJIbHO
NEpPETIOHKOH, 00pa3ysi NCeBIOKaNUTYIIIOM (pc; puc.
1 a—c). Xenuuepsl UMEIOT MYCKYJIBI-BBIIBUTATENTH
(protr. ch; Fig. 4 a); perpakTopHas MycKylaTypa
OTCYTCTBYET.

ATnyKanbHBlE CETMEHTHl XeJHnep (Xenuue-
panbHbIE KOTOTKH, NMOABHXKHBIE Malblbl, XEJbl)
pacnonoxeHnsl B nazyxax (hlh) cklIepHTHBIX BBI-
pocToB 6a3anpHbIX uneHHkoB (ach, puc. 2a, 3 a—c,
4 b—d). XenaM npoTHBONOCTaBIEHE MeMGpaHO3-
Hble IpUAATKH (m, puc. 3¢, 4 b—d). [Ipucoennuenue
Xen 00ecneYnBaroT 1Be TMraMeHTHbIE CBA3KH (1g
lg,, puc. 4 b—e), NBMKEHHE KOTOPBIX 0OYCIOBIEHO
MOTIEPEMEHHBIM COKPALeHHEM MBIILI-3JIeBaTOpPOB
u -genpeccopoB (elev. dm, depr. dm, puc 4a),
HaXOAAIIMXCA B MONOCTAX 0a3anbHBIX YIEHHKOB.
Y xnewei E. hamata Koenike, 1897; E. setosa
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Fig.1. Eylais hamata: a — general appearance, ventral aspect

of the female; b — gnathema, ventral aspect; ¢ — suctorial disk

of hypostome; d — joint of hypostomal plicae. Scale (um): for
e a, b — 1000; for ¢, d — 100.

Puc.l. Eylais hamata: a — obwuii BUI, BEHTpanbHasi CTOPOHA CAaMKH; b — rHaTeMa, BEHTPANbHBI BUI, C — TMIIOCTOMAJbHDIH
NpHCAChIBAaTENbHBIA JUCK; d — y4acTOK cpacTaHUs FMITOCTOMANIBHBIX CKIagok. Macitad (Wwm): ois a, b— 1000, mns ¢, d — 100.

Abbreviations: ach — sclerite appendage of the basal segment of the chelicera; ¢ — capsule of the gnathema; ch — chelicera;
depr. dm — depressor of the cheliceral claw; dm — cheliceral claw, or chelae, or movable digit; du — duct from the secretory
sac; elev. dm — elevator of the cheliceral claw; hch — hollow in the appendage of the basal segment of the chelicera; hdm —
hollow in the cheliceral claw; hpl — hypostomal plica; 1g, — short ligament of the movable digit; lg, — long ligament of the
movable digit; m — membranous appendage of chelicera; mk — membranous collar of the hypostomal suctorial disk; or — oral
opening; p — palp; pc — pseudocapitulum; pel — pellicle surrounding the preoral opening; ph — pharynx; po — pore on the
top of the cheliceral claw; por — preoral opening; protr. ch — protractor of the chelicera; s — sigmoid piece; sa — secretory sac

sch — subcheliceral space; sdm — top of the cheliceral claw; st — stigma.

O6o03Ha4eHHsi: ach — CKJIEPUTHBIN BEIPOCT 0a3aJIbHOTO CErMEHTA XENHLEPBI; ¢ — KarCyJia rHaTeMbl; ch — xenuuepa; depr. dm
— MBILILBI-OMYCKATENN TIOJBIKHOIO Najblia Xeauuepbl; dm — MOABHWKHBINA Manel] Xenuiepbl, Xea HIH XeluepanbHbii
KOroTok; du — IPOTOK OT CEKPETOPHOI0 MELIOYKa K BBIBOAHOI nope; elev. dm — MBILILEI-I0JHHMATENH MOABHKHOTO [aJIbLA

hch — nasyxa B CkJIepMTHOM BBIpOCTE 0a3abHOTO WIEHHKA Xenuiepbl; hdm — BeieMKa B OCHOBAHHH MOABHXKHOTO MasLa; hp

— I'MIIOCTOMAJIbHAasA CKJIaJKa, lgl — KOpOTKlflﬁ JIJUTaMCHT MMOABHXKHOIO MMaJiblla, lgz —_— llJ'll/lHHLlﬁ JIMFAMEHT MOJABHXKHOIO Iajbla

m — MeMOpPaHO3HBIN MPUAATOK XeNUepsl; mk — MeMOpaHHbIi BOPOTHHYOK, OTPaHHYMBAKOILHHA FCHIIOCTOMANBHYIO IPUCOCKY.
Of — POTOBOE OTBEPCTHE; P — MAJIbIA; PC — IICEBAOKAMUTYIIIOM; pel — MeJUTMKYIIa, OKPYKaloLlas MpeaApoTOBOe OTBEPCTHE;
ph—ri0TKa; po — r1opa Ha BepXyLIKe MOABMKHOTO MajIbLa; pOr — MPeIpOTOBOE OTBEPCTHE; Protr.ch — MBILLLBI-BbIABHTATENH
XENULEP; S — CHIMOMJ;, Sa — CEKPETOpHBIl Mewodek; sch — cyOxenuuepanbHoe MPOCTPAaHCTBO; sdm — Bepxyllka
MOMABIKHOTO MankLa; st — CTHrma.
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Structure of chelicerae of the genus Eylais

Koenike, 1897; E. rimosa Piersig, 1899 BuyTpH
IIOJBMKHBIX ManblieB 00Hapy)eHa nojaocts (hdm,
puc. 4 d—¢), 3anoIHEHHAas, BEPOSITHO, CEKPETOM (S84,
puc.4e). B HEKOTOPBIX Clly4asx y1aJIOCk POCTAEAUTD
BBIBOJIHOM KaHasel BHYTpH Xxensl (du, puc. 4e).
BriBomHO# KaHasel] OTKpheIBaeTcs MopoH (po) Ha
anMKanbHOM y4acTke xeusl (sdm, puc. 1 d, 2 a—d, 4
e). OqHako AN OKOHYATEJIbHOTO BBISIBICHHUSA
cTpoeHus: 1 QYHKIIMH CEKPETOPHBIX 00pa30BaHHUH,
CBSI3aHHBIX C TMOJBW)XHBEIMH TaJbLiAMH XEIHLED
xnemed poxga Eylais HeoOXomauMBl AanbHEHIIHE
TINATENbHBIE THCTOJIOTHYECKHE UCCIEI0OBAHHUS.

INTRODUCTION

Water mites of the genus Eylais (Eylaidae) are
typical inhabitants of the lentic bodies of water. The
larvae of the Eylais are parasitic on aquatic insects
whereas the nymphs and adult mites are actively
swimming predators. Cladocera and Ostracoda are
most frequently preyed upon by the active stages of
the Eylais [Bottger, 1962; Smith, Oliver, 1986].

The mouth apparatus, or gnathema, in water
mites is a separate complex of organs, which in-
cludes pedipalps, chelicerae, and some structures
surrounding the mouth opening. While the external
digestion and sucking out the alive tissues of the
prey is the method of feeding, same for the whole
group, the morphology of the mouthparts in water
mites is species-specific. The rich diversity of the
gnathema modifications is provided by the high
morphological flexibility of its elements. However
in all cases the general plan of the mouthpart
construction stays the same and is attributive to the
order Acariformes [Lange, 1962; Mitchell, 1962].
Besides, despite any modifications of the mouth-
parts, the chelicerae remain free and are able to
penetrate the prey cuticular coverings whilst the
hypostome and pharynx form the sucking organs.

The cheliceral morphology was studied by
methods of light and electron microscopy. For the
light microscope (MBI-6), the mouthparts were
clarified in the lactic acid. The sclerite elements
were washed away with the eau de Javel from soft
tissues before studying the mouthparts under the
electron scanning microscope (JSM-25).

RESULTS

The mouthparts of the adult Eylais were stud-
ied by many authors both from taxonomic and
functional morphology points of view [Kroneberg,
1878; Nordenskiold, 1898; Viets, 1949, 1950a,
1950b; Mitchell, 1962; Wainstein, 1980; Tuzovskii,
1987; Zhavoronkova, 1992].

Gnathema in Eylais is distinguished by the
extreme complexity of the mouthparts resulting
from the development of the hypostomal suctorial
disc around the preoral opening (por, Figs. 1 ¢, d; 2
a—c). The suctorial disc functions as a pneumatic
suction cup. It is formed by the outgrowth of
hypostomal plicae (hpl) of the gnathema capsule
(c). Lately they have become completely fused at
the apical part of the hypostome (Fig. 1 a—d). The
disc is surrounded by the wheel-like membranous
structure, the mouth jabot (mk), that limits the
suction cup cavity (Figs. 1 b—c, 2a). The chelicerae
are embraced by the continuous sclerite ring (Figs.
1 b—d; 2a; 4a) that is not typical for water mites
[Lange, 1962]. It is clear that the sclerite ring
around the chelicerae is secondary in origin. This
particular modificationis an element of the vacuum
suction cap that provides firm attachment of a mite
to its host as well as the hermetization of the liquid
food ingestion process in aquatic milieu.

The chelicerae have a unique structure. Two-
segmented chelicerae are located in a pit between
hypostomal plicae. They are represented by large
basal segments and relatively small curved mova-
ble digits, which are also known as cheliceral
claws, or chelae (dm). The membranous appendag-
es (m; Figs. 3 a—c; 4b—d) are contradicted by chelae.
The cheliceral hollow bottom and ventral surfaces
of chelicerae limit the subcheliceral surface (sch;
Fig. 4a). The mouth (or), which is covered by a
small epistome (€), opens into the pharynx (ph; Fig.
4a). The pharynx structure is an important feature
in the taxonomy of mites of the genus Eylais. The
bases of basal segments are greatly enlarged and
fused by means of the dorsal membranous struc-
ture, altogether forming a pseudocapitulum above
the gnathema capsule (pc; Fig. 1 a—c). Obviously,
in this case the chelicerae cannot move independ-
ently from each other. Tracheae are situated be-
tween chelicerae. They have stigmae (st) dorsally
on subcapitulum (Figs. 1b, 4a). The opposite tra-
cheal ends are included in the upper parts of sclero-
tized structures, sigmoids (s), where they form
closed cavities.

The protraction of chelicerae is provided by
the sigmoid-cheliceral complex, which is repre-
sented by sigmoid and protractor muscles (protr.ch.,
Fig. 4a). The retractor musculature of the chelicer-
ae was not found. Possibly the chelicerae return to
their primary position by depressing the protractor
muscles.

The movable digits of the chelicerae are not
connected to each other. Their apical parts (sdm)

273



0O.D. Zhavoronkova

1

Fig.2. Elements of the construction of mouthparts in mites of
the genus Eylais: a— external view of the hypostomal suctorial
disk, Eylais sp.; b — preoral opening, Eylais sp.; c — preoral
opening, Eylais hamata; d — apex of the cheliceral claw,
Eylais sp. Scale (um): for a, b — 100; for ¢, d — 10.

See Fig. 1 for abbreviations.

Puc.2. DneMeHTBI CTPOEHHs POTOBOTO AMapara 3MIan: a — BHELLHSS OPraHH3aLlus THIOCTOMAIBHOR pucocku Eylais sp.; b —
npenpotosoe otsepcrye Eylais sp.; ¢ — npeapoToBoe oTBepeTHe £ hamata; d — BepXyllika OABHKHOTO NalbLa, 1pobuBaroias
MOKpOB KepTBel Eylais sp. Macwitab (Um): s a, b — 100, ans ¢, d — 10. O6o3Hauenus cM. Ha puc. 1.

are bulb-like, dark brown pigmented and curved
regarding to their bases almostat right angle (Figs.
1d; 2a—d; 3 a—c; 4 a~e). The movable digits are
located in pits (hch) of the sclerite appendages of
the basal cheliceral segments (ach, Figs. 3 a—c; 4
b—d). Two connective ligaments provide the at-
tachment of the movable digit. One of them is
short (1g ). It connects the corresponding sclerite
appendage of the chela with the bottom of the
hollow where the chelais situated (Fig. 4c—e). The
second ligament, which is longer (lg,), is situated
between the basal part of the chela and the internal
surface of the lateral external wall of the first
cheliceral segment (Fig. 4 b,c,e).

The movement of chelae is provided by the
work of elevator muscles (elev. dm) and depressor
muscles (depr. dm) of movable digit, which occu-
py the internal space in the basal cheliceral seg-
ment (Fig. 4a). Periodically contructing, the an-
tagonistic muscles force a chela to make small
curve-like periodical movements by short liga-
ment around its base. At this time the movements
of the movable digit is limited by sclerotized
projection of the first segment of the chelicera
and, probably, by the long ligament.

Inseveral mites of the genus Eylais, the hollow
(hdm) within a cheliceral claws which is probably
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Structure of chelicerae of the genus Eylais

Fig.3. Eylais hamata, structure of the chelicerae: a — external lateral aspect; b — internal lateral aspect; ¢ — articulation of the

cheliceral claw. Scale (um): 100. See Fig. 1 for abbreviations.

Puc.3. Ctpoenue xenuuep E.hamata: a — BHELIHAS laTepabHas CTOPOHA XENHLIEPHI; b — BHYTPEHHsS CTOPOHA XETHLEPRL; C —
npuYaeHeH e NoABKXHOro nanena. Macwrab (um): 100. O6o3Hauenns cm. Ha puc. 1.

filled with a secret, was discovered. Secretory sac
(sa) partially exceeds the hollow limits (Fig. 4 d,e).
Insome cases it the extraction canal inside the chela
(du), which opens with a pore (po) was well dis-
cernible at the apical part of the movable digit (Figs.
lc, d; 2 b, c; 4e). The pore opening is microscopi-
cally small. It is located a little ventrally regarding
the chela tip, which functions to pierce the victim
cuticle.

DISCUSSION

The preoral glands found in the cavities of
chelae together with earlier described ducts of
salivary glands [Mitchell, 1962; Zhavoronkova,
1992] are the parts of external digestion apparatus.
Secrets of those glands are injected into the victim
body immediately after the prey is pierced by
chelae. The external digestion glands and the gutin
water mites are associated only physiologically and
not connected topographically.

When attacking the prey the water mites of the
genus Eylais grasp the victim with their swimming I
and II pairs of legs and pedipalps (p; Fig. 1a, b) and
attach themselves to it« body using suctorial hypos-
tomal disc. Then the bulb-like chelae pierce and rip
open the victim coverings. The secret of the preoral
glands located inside chelae and the secret brought
into preoral subcheliceral space by salivary gland
ducts go to the v.ounded area. The function of
secretory organs located in chelae is not yet known.
Itis possible that the secret injected by chelae into the
victim body is necessary for immobilizing the prey.

The secretory organs, associated with the
movable cheliceral digit, which were described
earlier, have been found in E.hamata Koenike,
1897; E.setosa Koenike, 1897, and E.rimosa
Piersig, 1899. However, the methods of light and
scanning electron microscopy are not sufficient
in this particular case for the thorough and de-
tailed study of these morphological structures.
The excretory duct and the pore at the apical end
of the movable cheliceral digit are not always
discernible. Further histological research is need-
ed to explain the organization and function of
these structures.
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Fig.4. Eylais hamata, sclerite-musculary system of the chelicera and organization of the cheliceral claw: a — arrangement of the
cheliceral musculature; b — articulation of the cheliceral claw, internal lateral aspect; ¢ — articulation of the cheliceral claw,
ventral aspect; d — articulation of the cheliceral claw, external lateral aspect; e — construction of the cheliceral claw, dorsal

aspect. See Fig.1 for abbreviations.
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