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ABSTRACT Spiders possess curved, blunt-tipped hairs on all legs and palps, which 
differ in many details from the straight, sharp-pointed, tactile hairs: (1) the blunt tip 
is open to the outside, which can be demonstrated by high resolution microscopy and by 
the penetration of dyes; (2) the hair shaft has a double lumen which consists of a 
circular (tube) and a crescent shaped lumen; (3) this hair is innervated by two to 
three bipolar neurons whose dendrites enter the small tube, where they arborize into 
16-20 branches. Multiple innervation and an open tip give strong evidence for a 
chemoreceptive function. Concluding from their position and distribution on the distal 
leg parts, a contact chemoreception is tentatively proposed. This interpretation is 
supported by the close structural analogy to the known contact chemoreceptors in in
sects. Observation of behavior indicates the importance of a contact chemoreceptor 
on spider legs. Other possible chemoreceptors in spiders which have been described
previously by other authors are discussed.

Chemoreception in spiders has been 
clearly established. Numerous investiga
tors from the 18 th century (Homberg, 
1707; cit. Blumenthal, ’35) up until re
cently (Rovner, ’68) have demonstrated 
behavioral reactions of spiders towards 
chemical stimuli. Under natural conditions 
chemoreception is most likely used for 
testing the quality of food and in recogniz
ing the opposite sex (Bristowe and Locket, 
’26; Kaston, ’36). In the experiments which 
should demonstrate olfaction strong smell
ing substances such as wintergreen oil or 
terpineol are generally used (Pritchett, 
’04; Blumenthal, ’35; Keller, ’61), and the 
spiders exhibit a withdrawal or escape re-1 
action. The sense of taste is usually tested 
by offering salt, sugar or quinine solutions 
(Blumenthal, ’35; Keller, ’62). Most authors 
conclude that the chemoreceptors are situ
ated on the legs and palps, while some may 
occur in the mouth region and the esopha
gus (Millot, ’36, ’46). However, almost 
every investigator has designated a differ
ent organ as the chemoreceptor, and at 
present it is simply not clear which organs 
on the spider’s extremities are chemorecep
tors.

In other arthropods^ especially in in
sects, a well-known type of chemoreceptor 
is the modified hair (Hodgson, ’58; Slifer, 
’61; Dethier, ’63; Schneider, ’69) which 
most often occurs on the antennae and 
tarsi. Generally, these chemosensitive hairs

are multiply innervated and communicate 
with the outside. through one or several 
pores. Because of the small dimensions of 
the pores, they can only be demonstrated 
at highest magnification in the light micro
scope, or, more convincingly, with the 
electron microscope. The possible occur
rence of chemosensitive hairs in spiders 
was already suggested by McCook (1890) ;
“I have long entertained the opinion that 
the sense of smell in spiders abides entirely 
in the delicate hairs . . . ,” but there was 
never any supporting evidence. A recent 
study of the tactile hairs of a spider (Foe- 
lix, ’70) revealed a type of hair which re
sembles the chemosensitive hairs of insects 
in most details : this type is the subject of 
the following discussion.

MATERIAL AND METHODS
Whole mounts of all extremities of 

Araneus diadematus were examined with 
the light microscope for distribution and 
gross-morphology of sense organs. Because 
of their transparency, exuviae were pre
ferred to normal legs, as they reveal in
ternal cuticular structures. In order to 
determine the number of sensilla on each 
extremity, 16 legs and four palps were 
immersed in xylene and directly counted 
under the light microscope at magnifica
tions of 100 X and 250 X. For details in  
the surface structure, a scanning electron

1 Present address : Department of Entomology, North 
Carolina State University, Raleigh, North Carolina 
27607.
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microscope ( “Stereoscan,” Cambridge Sci. 
and Jeol JSM 2) was used.

For histological investigations tarsi of 
Araneus diadematus or Argiope aurantia 
were fixed in 5%, phosphate-buffered glu- 
taraldehyde (Millonig, ’61; Sabatini et al., 
’6 3 ), post-fixed in 1% 0 s 0 4, dehydrated in 
ethanol, and embedded in Epon or DER 
732/332 epoxy resin (Mixture B) over 
propylene oxide. Whole tarsi as well as 
isolated bristles were sectioned on a Sorvall 
MT2 ultra-microtome. For light-microscopy 
thick sections (2—3 were cut with glass 
knives and stained with azure B-methylene 
blue (Richardson et al., ’60). Thin sec
tions were stained with uranyl acetate fin  
50% ethanol) and lead tartrate (Pease, 
’64) before examining in a Zeiss 9A elec
tron microscope.

Representatives of many other spider 
families were checked with the light micro
scope for the occurrence of a chemosensi- 
tive bristle of the same type.

RESULTS

Araneus diadematus possesses on all 
palps and legs curved, blunt-tipped hairs, 
which are arranged serially between the 
less regular rows of the common tactile 
hairs. Several morphological features are 
typical of the curved, blunt-tipped hairs 
(figs. 1, 3, 4) and allow them to be easily 
distinguished from the straight, sharp- 
pointed, tactile hairs: ( l ÿ  A steep angle 
(50-752) relative to the leg axis; (2 ) A 
slight S-shape, ending in a blunt tip; 
(3 )  A marked surface striation, which ap
pears as spirals in the light microscope.

Distribution. A careful count of these 
curved, blunt-tipped hairs on all extremi
ties reveals about 1000. Most occur on the 
distal leg parts (tarsus, metatarsus, tibia); 
the density decreases rapidly toward the 
proximal leg segments. Coxa and trochan
ter never possess curved, blunt-tipped hairs 
and the femur only very few on its most 
distal end. On the tarsus, metatarsus and 
tibia they are arranged in seven to 8 rows 
while the fewer hairs on patella and tibia 
are less regularly distributed. Generally, 
the curved, blunt-tipped hairs are more 
abundant on the front side of the leg than 
on the back side, and again more concen
trated on the ventro-lateral part than on 
the dorsal side (except on the patella).

The absolute number of curved, blunt- 
tipped bristles on each leg as well as the 
density on different leg parts is given in 
figure 2. The first two pairs of legs have 
distinctly more curved hairs than leg 3 
and leg 4. Although the number of bristles 
on tarsus and metatarsus is about the 
same, the density is much higher on the 
tarsus since the metatarsus is more than 
twice as long as the tarsus. A typical count 
for these blunt-tipped hairs on the different 
leg parts is given in table 1.

About a dozen curved, blunt-tipped hairs 
occur on the rim of each maxilla (fig. 5 ), 
but none could be found on the chelicerae 
or the labium. Those hairs on the maxillae 
show no surface striation but appear comli 
pletely smoothgfig. 6).

Structure. The curved, blunt-tipped 
hairs are considerably smaller than the tac
tile hairs. The length usually varies be-l 
tween 100-120  ̂ (compared to 200  ̂ in 
tactile hairs); the most extreme values 
measured were 75  ̂ and 165 /x, respec
tively. The diameter at the base is usually 
5-6 /x and tapers to less than 2  ̂ at the 
tip. In the light microscope one can observe 
a fine, oblique striation which seems to 
spiral around the shaft of the hair. The 
better resolution of the scanning electron 
microscope shows that the surface of the 
hair is smooth toward the outside while 
fine ribs are only present on the inner side, 
facing the leg surface (figs. 7, 8, 10). The 
ribs are rather regularly spaced at intervals 
of 0.7—0.8 /x.

A closer investigation of the blunt tip 
of the hair reveals a source of communi
cation between the hair lumen and the 
outside (figs. 7, 8). At the very tip a small 
area of about 0.5  ̂diameter can be seen as 
a depression in scanning electron micro
graphs or as an optically transparent re
gion in the light microscope (fig. 9); This 
orifice can also be demonstrated by means 
of crystal violet2 or methylene blue solu
tions (Slifer, ’60). Those dyes penetrate 
only at the tip and diffuse downwards into 
the lumen of the hair, while all other (im 
permeable) structures remain unstained. 
Such an open tip is a strong argument for 
a chemoreceptive function. Therefore, the

2 The author gratefully acknowledges the help of 
Dr. E. H. Slifer who could localise this type hair by 
means of the crystal violet technique.
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Fig. 1 Diagram of a “chemosensitive” hair. A. Longitudinal section at the level of the light micro
scope. The curved, blunt-tipped hair inserts at an angle of 50-75° in the leg cuticle (c )  Note the 
double lumen and the open tip. Two or three neurons (n ) , lying about 100 ^ proximal to the hair, 
send their dendrites toward the hair base where they enter the lumen. [The spider hypodermis is 
not syncitial but no clear cell borders are visible under the light microscopeHlB. Cross sections at the 
level of the electron microscope show 2-3  dendrites enclosed in a cuticular sheath which enter the 
small, circular lumen (t) . These dendrites ramify distally into 16—20 branches, each containing at 
least one microtubule. Cry, crystalline deposits in the hypodermis.

curved, blunt-tipped hairs will be tenta
tively referred to as “chem osensitive” in  
the following discussion.

Another characteristic morphological 
feature of the “chemosensitive” hairs is 
their double lumen. W hen studying exu
viae under the light microscope one can  
clearly see three longitudinal lines com
posing the shaft of the hair (figs. 6, 9 ) . 
Scanning electron micrographs of broken 
chemosensitive hairs show a small circular

lum en of 1 -2  p. diameter, surrounded by a 
crescent-shaped lum en (fig. 10). The cir
cular lum en arises from  a cuticular tube 
which starts about 10 p above the hair 
base (fig. 11) and runs up to the tip. 
This tube is always attached to the outer 
side of the hair shaft, while the crescent 
shaped lum en always faces the leg surface. 
The same type of double lum en occurs in  
the contact chemoreceptors of blow flies 
(Dethier, ’55; ’6 3 ). It has not been found
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TABLE 1

Tarsus Metatarsus Tibia Patella Femur

Leg 1 57 57 28 8 3

Leg 2 48 47 27 9 2

Leg 3 34 26 18 9 2

Leg 4 22 34 22 10 3

Palp 28 No Metatarsus 4 1
Number of “chemosensitive” hairs on the different leg segments of one sub-adult female Araneus 

diadematus. Note the difference between the first and second leg compared to the third and fourth; 
this difference was found consistent for several spiders.

in other insects except in some antennal 
hairs of a beetle larva (Corbière, ’69). The 
cuticular wall of the “chemosensitive” hair 
is about 1 n thick. Under the light micro
scope these hairs therefore appear much 
lighter than the relatively solid, tactile 
hairs (wall thickness: 3^).^

Innervation was mainly studied in histo
logical sections stained with methylene 
blue-azure B. There is no dendritic ending 
which terminates at the hair base as in the 
tactile hairs but there are at least two den
drites entering the lumen at the hair base 
(figs. 12, 14, 15). The corresponding peri- 
karya may lie more than 100  ̂proximal to 
the hair base and it is rarely possible to 
trace the dendrites all the way back to their 
cell bodies. After entering the extracellular 
space underlying the hair base (fig. 13), 
the dendrites follow the outer wall of the 
hair and together penetrate the small tube 
which is slightly constricted at its begin
ning (figs. 14, 15). No further details can 
be observed with the light microscope. 
Electron micrographs of cross-sections 
above the hair base show two or three den
drites which are enclosed by a cuticular 
sheath. Upon entering the small tube the 
dendrites split into 16-20 branches, while 
still enclosed by the cuticular sheath. The 
dendritic branches contain a varying num
ber of microtubules, the smallest branches 
being about 600 Â in diameter with only

Fig. 2 Distribution of “chemosensitive” hairs. 
Small figures in the spider sketch indicate the 
absolute number of “chemosensitive” hairs found 
on each extremity of one female Araneus dia
dematus. Graphs represent density (number/ 
length) of these sensilla on tarsus (T), meta
tarsus (Mt), tibia (Ti), patella (Pt) and femur 
(Fe). Note the high concentration on all distal 
leg parts, especially on leg 1 and 2.

one central microtubule (diameter about 
200 Â). Closer to the tip the cuticular 
sheath disappears, and the same number 
of dendritic branches (1 6 -2 0 ) is now 
bathed in a homogeneous fluid (figs. 16, 
17). The crescent shaped lumen is also 
fluid-filled, but appears granular, and may 
contain some membrane-bound vacuoles. 
No sections of the very tip were obtained, 
and thus it is not clear how the dendritic 
branches finally end and whether they are 
exposed to the outside at the tip (orifice). 
Also, due to the considerable length of the 
dendrites (more than 100 /*), no ciliary 
structure could be found.

Occurrence. It seemed of interest to 
find out whether the “chemosensitive” 
bristles occur only in Araneus or whether 
they are common in all spiders. First, sev
eral other Araneidae (Argiope aurantia, 
Gasteracantha cancriformis, Micrathena 
gracilis, Cyclosa conica, Neoscona sp .) 
were checked and the same type hair could 
be found. Representatives of other families 
such as Lycosidae (fig. 18), Salticidae, 
Oxyopidae, Thomisidae, Agelenidae, Am- 
aurobiidae, Filistatidae, Ctenidae and 
Theraphosidae were surveyed; in all cases 
curved, blunt-tipped hairs were noted. The 
only variation found were differences in 
size and surface structure of the hairs 
(e.g., small spines in lycosids), but all of 
them showed the characteris tic al slight 
S-form and the double lumen. In some 
ground spiders the common hairs are so 
abundant that one might easily overlook 
the hidden “chemosensitive” hairs. For in
stance, in a Filistata sp. (Filistatidae) 
these small curved hairs were only found 
after inspection with the scanning electron 
microscope (figs. 19, 20). In other ground 
spiders, such as Dugesiella hentzi (Thera-
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phosidae) or Cupiennus salei (Ctenidae),3 
where the legs have almost a fur-like ap
pearance, only the blunt tips can be recog
nized among the dense scopulae (fig. 21). 
However, in exuviae the distinct double
lumen is visible, thus confirming their 
true nature.

Chemosensitive hairs are also already 
present in young spiderlings (Argiope 
aurantia) just after leaving the cocoon.

DISCUSSION
The best investigated chemoreceptors in 

Arthropods are the tarsal and labellar hairs 
of the blow flies (Phormia and Calliphora). 
By means of electrophysiological tech
niques it could be shown that they are 
contact chemoreceptors, responding to 
water, salt and sugar solutions (Dethier, 
’63; HodgsonH’65, ’68; Wolbarsht and 
Dethier, ’58; Mellon and Evans, ’61). The 
morphology and fine structure of these 
hairs is well known (Grabowski and De
thier, ’54; Dethier, ’55; Larsen, ’62; Peters, 
’65; Adams et al., ’65; Wilczek, ’67). They 
are distinctly curved, blunt-tipped and 
possess a double lumen. The smaller circu
lar lumen is entered by four dendrites 
which run up to the open tip. The struc
tural analogy between these contact chem
oreceptors of the blow fly and the curved, 
blunt-tipped hairs in spiders is striking. In 
fact, the only essential difference is that 
in the spider hair (Araneus) the dendrites 
branch inside the small cuticular tubes! 
whereas they remain straight and un
branched in flies. Dendritic branching in
side the hair lumen is, however, found in 
many chemosensitive hairs in insects 
(Slifer, ’61, ’68; Slifer et al., ’59; Ernst, 
’69); in these casés the cuticle wall is 
usually perforated by many fine pores in
stead of one opening at the tip. In contrast 
to flies, a mechanoreceptor dendrite at
tached to the hair base, was not noted in 
Araneus.

One might expect that the open tip is 
more distinctly visible in the scanning 
electron microscope than is shown in fig
ures 7 and 8. Some organic material, 
especially the fluid which fills the hair 
lumen, might easily clog the orifice at the 
hair tip and no clearly defined opening 
would be visible. Stiirckow ( ’67) describes 
a sticky viscous fluid filling the tip of the

hair in the blow fly, which can be extruded 
through the orifice. A protein-containing 
fluid exuding from the tip of chemorecep- 
tive sensilla was also found in a grasshop
per (Slifer et al., ’57; ’59). In spiders 
globules were noted adhering to the tip 
of “chemosensitive” hairs in several cases; 
it is probable that this material originated 
from the lumen of the hair tip.

In addition to the close resemblance to 
contact chemoreceptors in insects there are 
several other reasons to assume a chemo- 
receptive function for the curved, blunt- 
tipped hairs in spiders: (1 ) The distribu
tion on legs and palps, the highest density 
being on the most distal part, the tarsus. 
(2) The position of most hairs. By means 
of the steep angle of insertion the rela
tively short curved hairs reach the same 
level above the leg surface as do the tac
tile hairs; often they are even more ex
posed. (3 ) The behavior of spiders indi
cates a contact chemoreception. Bristowe 
( ’58) speaks of a “taste-by-touch* sense 
which is used in the detection of food or 
the recognition of the other sex. Spiders 
can differentiate freshly killed flies from 
old dead flies by tapping the prey with legs 
and palps; old flies are usually immediate
ly discarded (Eberhard, ’69; Heil, ’36).

Naturally, all these arguments give only 
indirect evidence for a contact chemorecep- 
tive function of the curved, blunt-tipped 
hairs. It is especially difficult in behavioral 
experiments to rule out all other influ
encing factors such as mechanical and 
olfactory stimuli, or the physiological 
state of the animal (hunger, aggression, 
etc.). Therefore, an electrophysiological 
test would be necessary in order to assure 
contact chemoreception. A brief attempt 
was made to stimulate and record from 
the curved, blunt-tipped hairs in Araneus 
with water, salt and sugar solution or “fly- 
juice,” with the same capillary-technique 
as applied in the blow fly (Hodgson et al., 
’55; Hodgson and Roeder, ’56). No re
sponses have so far been obtained, but this 
may be due to technical deficiencies. A 
more extensive study might elucidate the 
nature of stimulating substances as well as 
the threshold concentration.

3 Exuviae of these spiders were kindly supplied by 
Dr. Rathmayer (Konstanz) and Dr. Barth (M unich).
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There are several organs on a spider's 
leg which were previously described as 
being chemoreceptors by different authors : 
(1 )  lyriform organs (Mclndoo, T l;  Kas- 
ton, ’35); (2 )  single slit sensilla (Kaston, 
’36; Keller, ’61), (3 )  tarsal organ (Blumen- 
thal, ’35) and (4 )  a pore plate in the 
mouth region (Dahl, 1885; Legendre, ’56; 
Keller, ’62). The first two possibilities are 
unlikely, as it is known now that lyriform 
organs (Liesenfeld, ’61; Walcott, ’69) as 
well as single slit sensilla (Barth, ’67) are 
mechanoreceptors. The tarsal organ, a 
small pit on the dorsal side of the tarsus 
(fig. 22), is multiply innervated and prob
ably open the the outside; electron micro
graphs (own unpublished observations) 
show several dendrites enclosed in a “cutic- 
ular sheath” penetrating the thin cuticle 
which lines the pit. Each cuticular sheath 
contains several dendritic fibers, probably 
branches of one single dendrite. The struc
ture of the tarsal organ provides strong 
evidence for some sort of chemoreception. 
Blumenthal ( ’35) states that no response 
to water and odor occurs, when this organ 
is covered with vaseline on all legs. Later 
Legendre ( ’56) contradicted Blumenthal’s 
results and described an organ located at 
‘la  jonction rostro-p alp aire” as the olfac
tory organ. A pore plate could be found on 
the inner side of the maxillae (figs. 23, 24) 
which corresponds probably to that organ, 
as well as the one described by Dahl in 
1885. From the position of that organ 
close to the mouth opening, it seems likely 
to be a taste receptor, but in Araneus these 
pores represent glandular openings of a 
maxillar mucus gland (fig. 25). In another 
spider, Cupiennus, Keller ( ’62) reported a 
pore field on the maxilla which contains 
more than 100 taste receptors and only 
few glandular openings. In a similar lo
cation, on the basal segments of the chelic- 
erae, a taste receptor organ was found in 
scorpions (Alexander and Ewer, ’57).

As a working hypothesis one could spec
ulate that the tarsal organ is olfactory in 
function, some pores in the mouth region 
or esophagus subserve taste reception, and 
the curved, blunt-tipped hairs are contact 
chemoreceptors. Most of the former au
thors assumed only one “chemoreceptor,” 
thus excluding the results of other workers. 
By means of elec trophy siological tests, one

could more clearly relate the possible 
chemoreceptor organs to their specific 
function.

A chemical sense has been demonstrated 
by behavioral experiments in many other 
orders of arachnids (Acarina, Scorpiones, 
Pseudoscorpiones, Opiliones and Solifu- 
gae) but the receptors have rarely been 
identified. In ticks and mites chemorecep- 
tive organs are located in setae of the first 
walking legs (Schulze, ’41; Lees, ’48; 
Camin, ’53). Recent ultrastructural investit 
gâtions on certain ticks (Coons and Ax- 
tell, personal communication) revealed 
bristles with several dendrites inside the 
lumen and a pore system in the cuticle 
wall. In scorpions a batch of bristles on 
the second cheliceral segment is consid
ered to function as contact chemoreceptor 
(Abushama, ’64). Extensive behavioral 
experiments with harvest-men (Immel, 
’54 B  demonstrate their sense of smell and 
taste; the corresponding receptors are prob
ably located on the palps and in the mouth 
region, but the specific organs are not 
known.

In spite of the limited knowledge it 
seems that in arachnids, as in other Arth
ropods, modified hairs are involved in 
chemoreception. Several different hair 
types have been reported for spiders (Dahl, 
’20 B  Gossel, ’35) but a chemoreceptive 
function was not indicated previously. The 
present work provides the morphological 
basis for detailed physiological experi
ments.
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PLATE 1

EXPLANATION OF FIGURES

3 Two “chemosensitive” hairs on the ventral side of the tarsus of Ara
neus diadematus (arrows). Note the steep angle with respect to the 
leg axis, the slight curvature and blunt tips as compared to surround
ing tactile h a ir s *  390.

4 “Chemosensitive” hair of an exuvia of Araneus diadem atus. Surface 
striation, double lumen and relatively thin walls are typical. The 
polygonal platelets in the background picture the surface of the leg  
cuticle. H l.300.

5 Three different kinds of hairs are found on the edge of the m axillae  
of Araneus diadematus. Thin, feather-like hairs ( f ) ,  solid hairs w ith  
a crown of little spines (s )  and curved, “chem osensitive” hairs ( c ) .  
Only the last type is innervated. X 430.

6 Higher magnification of “chemosensitive” hairs on the m axilla  shows 
typical double lumen but no surface striation. Note the constriction  
at the beginning of the cuticular tube inside the hair lum en (arrow ).IBM80-
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PLATE 2

EXPLANATION OF FIGURES

7 Scanning electron micrograph (SEM ) of the tip of a “chem osensitive” 
hair in Argiope aurantia. Note the oval opening to the outside (arrow ).

-K 16,500.

8 SEM of the tip of a “chemosensitive” hair in  Araneus diadem atus. 
The blunt tip shows a depression which represents the orifice of the 
cuticular tube. JÈ 12,500.

9 Light micrograph of the tip of a “chem osensitive” hair. This transpar
ent exuvia indicates a direct communication of the cuticular tube to 
the outside (arrow). JÊ 2,700.

10 A broken shaft of a “chemosensitive” hair (exu v ia ) demonstrates the 
double lumen. Only the circular lum en (tube) contains nerve fibers. 
The cristae are restricted to one side of the hair; this cannot be recog
nized in  the light microscope (compare fig. 9 ). SEM X 9,800.

11 Base of a “chemosensitive” h a irH exu via) in  Araneus d iadem atus. 
Note the attachment of the cuticular tube to the hair w all about 10 /jl 
above the hair base (arrow) and the smooth surface of that lower 
part of the hair. 2,300.
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PLATE 3

EXPLANATION OF FIGURES

12 Longitudinal section of a “chemosensitive” hair in an adult Araneus 
diadematus. Nerve S b e r sB n )  enter the hair lumén proximally, C, 
cuticle; p, pigment gfmnul##.;: By* ■ hypodermis; HI, hemolymph',
Û  2,200.

13 Electron micrograph of the hypodermis cell Underlying the hair base. 
Numerous microvilli (m v) extend into the extracellular space ( e s ) ; 
note the hemolymph cell with a constricted nucleus and many gran
ules, which is attached to the apical cell surface. The basal part of 
the cell is filled by crystalline deposits (c r y ) .®  3,700.

14 The nerve fibers (n ) follow the proximal cuticle wall and enter the 
cuticular tubepc arrow -Kr 2,800.

15 Oblique section of a “chemoseniitS#- hair showing two dendrites 
penetrating the cuticular tube ( a r r o w 500.
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PLATE 4

EXPLANATION OF FIGURES

Electron micrograph of a cross section through a “chemosensitive” 
hair of an adult Araneus diadpmatus. The cuticular tube contains 17 
dendritic branches B d b ), each with one or several microtubules, 
which are bathed in a homogeneous fluid. The crescent-shaped lumen 
is also fluid-filled but appears granular and may contain some; 
vacuoles, m  40,000.

Cross section of a “chemosensitive” hair of Araneus diadem atus 
shortly after molting. The crescent-shaped lumen is filled by proc
esses of the trichogene cell while the dendritic branches occupy the 
cuticular tube. Note the absence of any pore system in the cuticle of 
the hair wall, m, mitochondrium. x  21,000.
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PLATE 5

EXPLANATION OF FIGURES

Tip of the leg of a young wolf spider (Lycosa rabida  ). The “chemo- 
sensitive” hair is easily recognizable by its shape, surface structure 
and the \double lumen (arrow ).^B p30.

Ventral surface of a tarsus in a Frjkisiata sp. ( Filistatidae )g| as seen 
with the scanning electron microscope. At least two classes of brush
like bristles can be distinguished, which are probably tactile in  
function. The “chemo sensitive” hairs are arranged in a row between 
them and can be recognized by their slender shaft and the bent tip  
(arrow). B  230.

Close-up of figure 19 showing the blunt tip of a “chem osensitive” hair. 
In contrast to the surrounding common hairs it bears almost no 
surface structures^H 750.

The scopula on the tip of the tarsus in Cupiennus salei consists of 
tightly packed hairs and only few  “chem osensitive” hairs can be seen  
(arrow). SEM, B B l ,000. Insert: Whole mounts of exuviae demon
strate the double lumen and the relatively thin w all of “chem osensi
tive” hairs ( a rro w ).B  360.
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PLATE 6

EXPLANATION OF FIGURES

22 The tarsal organ in Arançus diadematus is a pit of about 30 n diam
eter on the dorsal surface of the tarsus. This SEM pictures the distinct 
cuticular ring covering the pit. Note the scaly appearance of the leg 
cuticle and the surface structure-of tactile bristles. Mr 1,600. Insert: 
Electron micrograph of a longitudinal section of the tarsal organ in  
Araneus diadematus. Several teeth emerge from the bottom of the 
groove, which is lined by a thin cuticle. Six or seven nerve fibers, 
enclosed by a cuticular sheath, are seen penétrating this cone. As 
they probably communicate with the outside (arrow s), the tarsal 
organ seems to be a chem oreceptor^H l,750.

23 Maxilla (M x) and inserting pedipalp (p )  in Araneus diadem atus, 
seen from the inner side. A small pore plate, indicated by the arrow, 
m ight be a chemoreceptor. The edge of the m axilla bears about a 
dozen “chemosensitive” hairs (compare figs. 5, 6 ) .f t  45.

24 A scanning electron micrograph of the pore plate shows 13 openings 
of about 1 fi diameter and many cuticular foldings between the pores.

K  900.

25 A histological section of the pore plate in  Araneus diadem atus dem 
onstrates that the pores are openings of a m axillar m ucus gland 
(g l)  and are not supplied by sensory cells. An excretory duct (tw o  
arrows) connects the pore (p o) with the gland. C, cuticle. ^  410.
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