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Abstract

Scanning electron microscopical investigation of the antennae ofGgpliops hortensi§Donovan,
1810) shows the presence of 6 types of cuticular sensilla: 1. sensilla tricRosiesilla microtrichodea,
3. sensilla brachyconica, 4. sensilla basiconica, 5. club-shaped sensillahattk@ sensilla. They are
located on all antennal articles. The number of the different types oflsefifférs: More than 4000
sensilla trichodea per antenna, more than 100 sensilla microtrichodeabaséhef different antennal
articles, 50 to 100 sensilla basiconica at the distal edges of tmmalnaeticles 6 to 16, and additionally,
a few club-shaped and hat-like sensilla at the same articles anmelegc The hat-like sensilla of
centipedes are new and not been reported before. The structure and distributionioftythessof
antennal sensilla of. hortensisare compared with the antennal sensilla of other centipedes. Possible
functions of the sensilla i@. hortensisare discussed.
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1. Introduction

Cryptops hortensjsan epimorphic European centipede, lives mainly in warm and dry
deciduous forests and compost heaps. This 20 to 30 mm long animal with 21 pairg of t
legs is a synantropic representative of the Chilop@daortensiss an eyeless centipede that
bears at the head a pair of antennae with 17 antennal articles.

Numerous studies on antennal sensilla in Chilopoda are carried@ebphilus flavugDe
Geer, 1778) [=Necrophloeophagus longicorn{teach, 1815)] (Ernst 1976, 1979, 1981,
1983, 1996, 1997, 1999 2000jthobius forficatugLinnaeus, 1758) (Keil 1975, 1976), and
Craterostigmus tasmanian@Bocock, 1902) (Ernst et al. 2006). No comparative investigation
has been done in representatives of the Scutigeromorpha and Scolopendromorpha. Here we
want to show the different types of the cuticular sensilla and theitdistin on the antennae
of C. hortensisstudied by scanning electron microscopy.
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2. Materials and methods

Specimens oCryptops hortensigDonovan, 1810) were collected in compost heaps near
Cologne. Heads of 8 adult specimens were preserved in 70 % ethanol. After-poit¢al
drying, they were mounted on Leitz-Taps (Plano), sputter-coated with a 25 nm gold film
(BAL-TEC 005), and examined by scanning electron microscopy (SEM, LEO 1450 VP) in
the Institute of Pathology, Friedrich Schiller-University, Jena. Dorsaldfittee antennae in
one specimen and the ventral side in the other were observed.

3. Results

Antennal structure

The antennae of adult specimerCofhortensisonsist of 15 to 17 articles or segments that
are connected by thin and movable cuticular ‘membranes’ (Fig. 2). The antennal/banegh
between 1520 and 1910 mm (n = 8). The length of the antennal articles decreasktlfrom
to 178 um in the 1st article to 94 to 104 um in fi&h article. The length of the terminal
article ranges from 162 to 174 um (Fig. 3). Ofténis article bears an area with a plain
depression on its dorsal part. In this area, sensilla has never been obsérigethasase in
Geophilus flavugErnst 1976, 2000). It is obvious that on the first antennal article only two
types of sensilla exist (sensilla trichodea and sensilla microtrichodié&yeas on the
terminal article three types of sensilla are observable (sensilla trezheeiesilla basiconica,
sensilla brachyconica).

Specimens with a reduced number of antennal articles (14 to 16) were also cbserve
Interestingly, a specimen with only 15 antennal articles on the right andéegha single
unsegmented antennal stump of 444 pm on the ogps&le was observed (Fig. 4). It is
unclear, if this anomaly was the result of a developmental failure or oéréiardesion.
Following types of antennal cuticular sensilla are distinguishable by Sé&tiviitpies inC.
hortensis(Fig. 1 a—g):
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Fig. 1 Schematic drawings of the different types of the antennal sen<ltgmbps hortensisa:
Sensillum trichodeum;b: Sensillum microtrichodeum;c: Terminal sensillum
brachyconicum;d: Upper edge sensillum brachyconicuen; Sensillum basiconicunt;
Club-shaped sensillung; Hat-like sensillum.
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Sensillum trichodeum (Fig. 1a)

Sensilla trichodea are the most common type of sensilla. Their numbeisegxfeam the
basal antennal segment (approx. 60) up to the terminal segment (approx. 500). In one
investigated antenna, the dorsal side of the antenna bears 2094 sensilles thieeveatral
side bears 2005 — which accounts for more than 4000 sensilla trichodea per antenna. The
distribution of sensilla trichodea on the different antennal articles isrshowab. 1.
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Tab. 1 Distribution of sensilla trichodea on different antennal articlesdrdifferent specimens.
article/side 1.| 2.| 3| 4. 5| 6| 7| 8 9/ 10. 11. 1p. 13. 14. 15. 106
dorsal side 38| 44| 47| 80| 107 106 119 128 148 152 148 148 121 [133 |155 |154
ventral side 24| 47| 54| 79| 113 124 127 137 132 1p6 140 133 139 [130 |132 |137
dorsal side 2094 sensilla trichodea
ventral side 2005 sensilla trichodea

Two types of sensilla trichodea are distinguishable: Longish and hair-fikéladtype 1)
and short and compact sensilla (type 2):
Type lsensilla are frequently distributed on the lateral side of the antenmcids(trig.
5). Their long shaft tapers to the end and bears a terminal pore (@ approx. 600 nm).
The surface of the shaft is keenly ripped. The antennal cuticle forms &litella
cavity, in which the movable hair shaft is inserted (Fig. 6). In case of rugtarghaft
is pervaded by a small canal in which the dendritic outer segment drawsthgp t
terminal pore.
Type 2ssensilla are short and compact. The tip of these sensilla is skgintlyd. The shaft
is more ripped than in type 1 and the diameter of the terminal pore is (Biger).
Type 2-sensilla are less common, they are distributed in the centraf #reantennal
articles (dimensions see Tab. 2).

Tab. 2

Dimensions of type 1- and type 2- sensilla trichodea.

Sensilla trichodea length @ base @ terminal pore
(Hm) (Hm) (nm)

type 1 17.4-87.9 1.3-3.8 275-1055

type 2 5.8-16.3 1.4-2.3 586-741

Sensillum microtrichodeum (Fig. 1b)

The short sensilla microtrichodea are arranged in three rows of 3 to 6 san$iécbase of
the basal antennal article (Figs 8, 9): an inner dorsal, a median dorsah auttaventral
row. Additionally, they are distributed on the antennal articles 2, 3, 5, 7, 9, 10, H2d18n
the unsegmented antennal stump (see above). Probably due to the fixation, somé antenna
articles are telescope-like retracted. Therefore, an exact counting ofnikaseias not
always possible. However, approx. 100 sensilla microtrichodea per antenna lueliaterh
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Figs 2-7  Antennal sensilla @ryptops hortensi§SEM). 2: Left antenna with 15 articles (dorsal
view); 3: Terminal article of the left antennae equipped with numerousdliagdsileft
antennal stump (dorsal view); 5: Sensillum trichodeum of type 1, located lateled side
of the fourth antennal article; 6: Sensillum trichodeum of type 1, moveable Hadir s
inserted in a collar-like cavity; 7: Short sensillum trichodeum of typett2 avierminal pore
(arrow).

Sensilla microtrichodea are miniaturised sensilla trichodea. They sktemder, hair-like
form with slightly curved tips. Their base is inserted in a half moon-likeycéhvat restricts
the movement of the sensillum in caudal direction. The sensillum wilkHiected and thus
activated when the antennal article is retracted. The surface of tfiesebas a slight
striation. The sensilla are 6.45 to 11.7 um in length, the dasaeter ranges from 1.3 to 1.7
pm, the diameter of the tip ranges from 4.47 td 6181. The diameter of the terminal pore is
about 540 nm (Fig. 10).
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Figs 8-14 Antennal sensilla ofryptops hortensis(SEM). 8: Two laterally situated sensilla
microtrichodea, inserted in a half moon-like cavity; 9: Two sensilla michatdea and a
third deflected one (arrow) at the edge of an antennal article; 10: Tip dfisdluse
microtrichodeum with a terminal pore; 11: Numerous sensilla brachyconaaeatinal
antennal article (dorsal view); 12: A single sensillum brachyconicum (arrow) tixéte
cuticle of the terminal antennal article; 13: Sensilla brachyconith terminal pores
(arrow); 14: Single sensillum brachyconicum at the upper edge of an antennel articl



























