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SHORT COMMUNICATION
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ABSTRACT. Goniosoma spelaeum (Mello-Leitdo 1932) hide in caves during the day and leave peri-
odically after dusk to forage, moving mainly vertically (towards the canopy). When stopped, individuals
of al developmental stages often showed the behavior of cleaning appendages. To hunt, some specimens
remained for several hoursin a static posture with all legs spread out, radially disposed. In aless frequently
used hunting position the body is used as a ““web” i.e., the animal is supported by two opposing leaves,
leaving its body between them, while legs Il are kept free in the air and moving constantly. The first
position possibly increasing the chance of meeting a possible prey by creating a larger area of contact,
and the second especially by intercepting flying insects. Food items observed being taken in nature include:
noctuid lepidopterans, tipulid and nematoceran dipterans, ascalaphid neuropterans, and isopods. They also
infrequently use their chelicerae to chew on the rim of leaves and/or pieces of moss, with no ingestion of

plant matter. Therefore, this behavior is probably related to drinking.
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The cave harvestman Goniosoma spelaesum
(Mello-Leitao 1932) is one of the best-studied la-
neatorean species, in several aspects: reproductive
behavior and development (Gnaspini 1995), popu-
lation ecology (Gnaspini 1996), defensive behavior
(Gnaspini & Cavalheiro 1998), and morphometrics
(Gnaspini 1999). Using the classification of caver-
nicolous animals proposed by Schinner-Racovitza
(Racovitza 1907; see aso Gnaspini & Hoenen
1999), G. spelaeum can be considered a strict trog-
loxene, since the individuals must leave the cave in
order to forage, but must come back to the cave to
breed and for shelter (Gnaspini 1996). It is restrict-
ed to caves of the Ribeira Valley in southeastern
Brazil. Six nympha stages have been recognized
by Gnaspini (1995), in addition to a short larval
stage and the adult stage. Its longevity was esti-
mated to be > 40 mo.

These harvestmen hide in caves during the day
and after dusk leave periodically to forage (Santos
& Gnaspini, unpublished). Gnaspini (1996) record-
ed the food items used by G. spelaeum in the field
(lepidopteran larvae and adults, tipulid dipterans,
and ascalaphid neuropterans) and in the laboratory
(banana, cooked carrot, cooked sugar beet, chopped
Tenebrio obscurus larvae, ham, and cream cheese).
On this basis the species was considered omnivo-
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rous with atendency to feed on invertebrates. How-
ever, little is known about the foraging behavior of
the species, which is the aim of the present note.

We observed the nocturnal foraging behavior of
G. spelaeum during four field trips to Barra Bonita
cave, located at Parque Estadual Intervales (Ribeira
River Valley, Sdo Paulo, Brazil), carried out in dif-
ferent seasons (13—20 May, 06—16 July, 05-10 No-
vember, al in 1997 and 19-26 January 1998).
Voucher specimens are deposited at ‘““Museu de
Zoologia da Universidade de Sao Paulo” (MZSP).

To alow individua recognition, all harvestmen
were individually marked. We first made a round
spot at the scutum using commercial ink correction
fluid (Papermate *‘Liquid Paper Correction Pen
NP10"), and then we added a number, written with
a 0.1mm china ink pen (Tombow ‘‘Fineliner WS-
X0-01-1""). The facts that marked animals were re-
captured more than one year later and that they nor-
mally left the cave even in the same day that they
were marked indicate that this marking method did
not affect harvestmen survival or behavior.

The forest vegetation above the main cave en-
trance (up to 10 m in distance and 2 m in height)
was sampled, mainly during the hours when the
harvestmen leave the cave towards the epigean en-
vironment (from 1700—2000 h), and occasionally
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during their return to the cave environment (from
0300-0700 h). In addition, a given tree located
close to the entrance and frequently used by the
harvestmen to reach the canopy (see Gnaspini
1996) was climbed by means of a rope. Using the
rope, the vegetation up to 20 m above the ground
and around 6 m in diameter could also be sampled.

After leaving the cave entrance, specimens of G.
spelaeum (n = 97) primarily moved vertically (to-
wards the canopy), without a large horizontal dis-
tribution of individuals, as has also been reported
for Mitopus morio (Fabricius 1799) (see Adams
1984). The largest horizontal distance walked was
about 5 m. They walked through up to three main
paths, as already noted by Gnaspini (1996), who
suggested that the animals chemically mark and/or
memorize their ways in and out the cave. However,
we should stress that, if some kind of chemical
marker is used, it seems to be individua (and not
a single one used by several specimens) because
different harvestmen moving towards the same giv-
en tree used different paths.

When stopped, either at their hunting places or
at occasiona stops while walking towards the can-
opy, individuals of all developmental stages often
showed the behavior of cleaning appendages (‘‘leg-
threading,”” see Edgar 1971). As expected, as they
are considered to be essentially sensorial, the har-
vestmen spent the largest time cleaning legs Il.
Legs Il were cleaned by pulling them directly be-
tween the cheliceral claws, whereas the other ap-
pendages were either cleaned directly by the che-
licerae or indirectly by legs 11 (they first rubbed legs
Il on the appendage to be cleaned and afterwards
cleaned legs Il as mentioned before). Time spent
for cleaning varied between 15-30 min in each
event (n =11). Cleaning behavior has also been re-
corded for Leiobunum spp., but only after the har-
vestmen had consumed a meal (Edgar 1971). Ca-
pocasale & Bruno-Trezza (1964) stated that
harvestmen have many tactile sensorial hairs, which
are more abundant on legs | and 1. On the other
hand, Edgar (1963) has shown that the number of
sensillar organs (mainly proprioceptor organs) did
not vary much among legs, at least when comparing
legs Il with the other legs. In any case, the cleaning
behavior is probably related to the maintenance of
sensorial receptors and would enhance the effec-
tiveness of these organs to detect food and/or the
sex of conspecifics (Edgar 1971).

We have confirmed the suggestion (Gnaspini
1996) that the hunting place of G. spelaeum is lo-
cated in the tree and/or bush vegetation above the
cave, mainly in the crown of the canopy, at about
20 m above the ground. No vertical stratification
related to harvestmen age was observed on the veg-
etation, individuals of all ages have been found at
different heights. In addition, the main factor influ-
encing the beginning of hunting behavior of the
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harvestmen seems not to be the height, but the fact
that the animal has reached the top of the plant it
climbed. On the other hand, while climbing the
vegetation, these harvestmen use an exploratory be-
havior like that described for Leiobunum spp. (Ed-
gar 1971). Therefore, during climbing they occa
sionally find a food item which they promptly take,
suggesting an opportunistic feeding habit which in-
cludes consuming dead or dying animals.

To hunt, G. spelaeum adopts a static posture with
al legs spread out, radially disposed. Legs | are
kept straight forward, together with the pedipalps,
while legs Il are raised straight upwards, laterally
disposed in relation to the body and perpendicular
to the substrate. This position is observed in indi-
viduals of all ages (n = 31). It is possible that this
posture increases the chance of meeting possible
prey by creating a larger area of contact. Some
specimens remained in this position for severa
hours. Others alternate stillness with some displace-
ments, after which they return to the same position.

In a less frequently used hunting position the
body is used as a “web” i.e., the animal is sup-
ported by two opposing leaves, leaving its body be-
tween them, while legs Il are kept free in the air
and moving constantly. This position probably in-
creases the chance to find food, especially by inter-
cepting flying insects. We observed a harvestmen
in this position intercepting a fly in flight, but the
fly was able to flee.

Harvestmen have both chemo- and mechanore-
ceptors on the legs (Juberthie et al. 1981; Kauri
1989), but prey capture seems to depend on phys-
ical contact and the sensorial apparatus may be not
sensitive enough to detect possible prey (Phillipson
1960a). The hunting behavior of G. spelaeum is
similar to that described for Mitopus morio, (Phil-
lipson 1960a, b) and considering the postures in na-
ture it is possible that G. spelaeum aso depends on
physical contact with the prey to start capture
movements. We should mention that Leiobunum
vittatum Say 1821 also depends on physical contact
to find and recognize mates and/or mating rivas
(Macias-Ordofiez 1997). Furthermore, Guffey et al.
(2000) found what they interpreted to be typical
innervation of chemoreceptors attached to sensillae
not recognized as typical chemoreceptors (sensilla
chaetica without pores, as expected) on legs of
Leiobunum nigripes (Weed 1892).

On the other hand, some additional |aboratory
observation suggested that G. spelaeum and other
harvestmen can detect prey by chemoreception
since they find it very quickly (G. spelaeum took
30-50 seconds to reach the food placed 45 cm
away) without physical contact (EB. Oliveira pers.
comm.). Perhaps closed places lead to a great con-
centration of chemicals, facilitating faster detection
of prey. It is also possible that food items used in
the laboratory (such as ham, cream cheese, and liv-
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er spread) may have a stronger smell than natural
items, facilitating their detection.

Because the animals cited above (Phillipson
1971; Macias-Ordofiez 1997; Guffey et al. 2000)
belong to the suborder Palpatores and those studied
here belong to the Laniatores, we could not discard
the possibility that there are sensorial differences
between them. We are presently conducting studies
to check for chemoreceptors in the legs and to test
food detection at distance among laneatoreans.

Our observations about the diet of G. spelaesum
are unfortunately few, allowing only a qualitative
analysis. In addition to the food items noted by
Gnaspini (1996), mentioned above, we observed the
use of noctuid moths (n = 4), nematoceran dipter-
ans (n = 1) and isopods (n = 1). We should stress
that only noctuids were included in the diet during
the warmer months (November and January),
whereas the variety of items increased during the
colder months (May and July). Dipterans and |epi-
dopterans had been previously recorded as food
items and seem to be thoroughly used both by the
laneatoreans; Pachyloidellus goliath (Acosta et al.
1995) and Goniosoma longipes (Machado et al.
2000) and the palpatoreans;, M. morio (Phillipson
1960a; Cannata 1988), Leiobunum spp. (Bristowe
1949; Edgard 1971), Oligolophus tridens (C. L.
Koch 1836) Oligolophus agrestis (Meade 1855)
and Phalangium opilio (Linnaeus 1758) (Bristowe
1949). The use of isopods had been recorded only
for the palpatoreans Lacinius ephippiatus (C. L.
Koch 1835), Leiobunum rotundum (L atreille 1798),
M. morio, and Nemastoma bimaculatum (Fabricius
1775) (Adams 1984). Finally, the use of earth-
worms as food items was observed in the laneato-
reans Acanthopachylus aculeatus (Capocassale &
Bruno-Trezza 1964), Pachyloidellus goliath (Acos-
ta et a. 1995) and Goniosoma longipes (Machado
et al. 2000), but was not observed for G. spelaeum.

Halg) & Cady (2000) suggested that it is unlikely
that palpatorean harvestmen can overcome prey
items much larger than themselves. If this also oc-
curs with the apparently armed laneatoreans, larger
food items, such as the lepidopterans (which are the
main part of the diet of G. spelaeum) are probably
captured still, dead or dying, while the harvestmen
walk upwards to the canopy. However, a Gonioso-
ma harvestmen taking prey from a spider has been
recorded in the literature (Sabino & Gnaspini
1999). Hence, these harvestmen may be stronger
than generally believed. Unfortunately, no case of
taking large food items could be observed directly.

After taking a food item, G. spelaeum handles it
with pedipalps and chelicerae. The handling of
large prey with legs I, as noted for Leiobunum spp.
(Edgar 1971), was not observed. Previous studies
have led Gnaspini (1996) to state that individuals
of G. spelaeum never take food itemsinto their cave
shelters. However, we observed some animals with
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prey inside the cave regardless of the prey body
size.

We also observed that G. spelaeum use their che-
licerae to chew on the rim of leaves and/or pieces
of moss, while walking upwards to the canopy. This
was seen infrequently, and no ingestion of plant
matter was observed. Therefore, we believe that the
harvestmen were trying to obtain water (and other
fluids) from the plants as observed for Pachylo-
idellus goliath (Acosta et al. 1995). We did not ob-
serve cannibalism among G. spelaeum, but we not-
ed scavenging on conspecifics.

There seem to be large differences between the
diet observed in nature and in the laboratory, as
already reported for Leiobunum spp. (Edgar 1971),
as well as the strategies used to find food. From the
large number of food items both in natural and lab-
oratory conditions, it seems that harvestmen accept
alarger variety of food items in the laboratory. For
instance, plant matter is commonly accepted in the
laboratory, but this was never observed in nature
for G. spelaeum, although the use of plants has been
reported for some harvestmen species (see Macha-
do & Pizo 2000). Based on the food items used in
nature by G. spelaeum, we classify this species as
a generalist carnivore with a highly opportunistic
diet. However, when also considering its diet in the
laboratory (see Gnaspini 1996), the species should
be considered a generalist omnivore with a prefer-
ence to carnivory.
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