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Summary

The new species of pisaurid, Trechalea manau-
ensis Carico, is described. It is found on tree trunks
of inundation forests near Manaus, Brazil where it
is well camouflaged and capable of adjusting the
colour intensity of its body markings to the
habitat. This night-active species passively waits
for approaching soft-bodied arthropods, its only
prey. The main reproduction period occurs
between March and June when forests are flooded.
Spider egg sacs are parasitised by Mantispa gracilis
(Mantispidae: Neuroptera) and small hymenop-
terans (Chalcidoidea). Infestation level of the
mantispid is about 2%. The adult mantispid para-
site is assumed to be a facultative egg sac boarder
or penetrator.

Introduction

Two major inundation forest types are found in
the Central Amazon: (1) seasonal igapo forests along
black-water rivers, e.g. the Rio Negro, and (2)
seasonal vdrzea forests along white-water rivers, e.g.
the Rio Solimoes (Prance, 1979;Sioli, 1956, 1983).
Both types are flooded annually for 5-6 months
(March/April-August/September) up to several metres
but differ in flora and fauna (Adis, 1981, 1984a;
Irmler, 1975, 1976, 1979a, b; Prance, 1979;Worbes,
1983). A third inundation forest type, the so-called

"mixed-water forest" which is under the temporary
influence of both black and white waters, still needs
more detailed studies on flora and fauna (Prance,
1979; Erwin, 1983a, b; Fittkau et al, 1975; Irmler,
1975, 1977).

During an ecosystem analysis carried out since
1975 on these biotas (cf. Adis, 1984a, b; Adis &
Schubart, 1984), the spider described below was
frequently collected from tree trunks in all inunda-
tion forests under study, especially during the sub-
mersion period.

Study area and methods

The igapo forest is situated on the lower course
of the Rio Taruma Mirim (03°02;S, 60°17'W), an
affluent of the Rio Negro, about 20 km upstream
from Manaus (site description in Adis, 1981, 1984a;
Irmler, 1975,1977).

In the vdrzea, Trechalea was studied at two sites:
a) in a riverine forest on Ilha de Curari (03°15'S,

59°49'W), located on the right bank of the Rio
Solimoes, about 15 km upstream from the
mouth of the Rio Negro on the Rio Amazonas
(site description in Adis, 1981; Irmler, 1975);

b) in an island forest on Ilha de Marchantaria
(03°15'S, 59°58'W), the first island in the Rio
SolimSes, about 15 km above its confluence with
the Rio Negro (cf. Irion et al, 1983; Junk et
al., 1983).

Additional material was collected in a mixed-water
forest at Lago Janauaca (3°30'S, 60°20'W), located
near the right bank of the Rio Solimoes about 60 km
distant from Manaus (cf. Santos, 1980).

All Trechalea specimens were hand collected from
tree trunks in the study area. During laboratory
experiments they were maintained separately in
rearing chambers (day temperature 31°C; night
temperature 22°C; day length 12 hours, from 06.00
to 18.00).

J. E. Carico described the new species of
Trechalea. The collections of specimens and field data
were made by J. Adis and N. D. Penny.

Trechalea manauensis Carico, new species (Figs. 1-4)

Types: Holotype (cJ) and paratype (9) from Ilha
de Marchantaria, Rio Solimoes, (near Manaus) Brazil
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in white-water region, inundation forest (vdrzea),
collected from tree trunks, 28 June 1981 by J. Adis.
Deposited in the Systematic Entomology collections
of Instituto National de Pesquisas da AmazSnia
(IMPA), Manaus, Brazil. Paratypes (1 6, 1 9), same
locality and date, deposited in the American Museum
of Natural History, New York, USA.

Male holotype: Measurements in mm. Carapace
moderately low, length 5.5, width 5.3. Sternum length
2.80, width 2.60, unmarked. Labium length 1.18,
width 0.98. Palpal endites length 2.12. Chelicerae
swollen on anterior face, middle tooth largest of three
promarginal equidistant teeth, two distal teeth closest
of three subequal retromarginal teeth. Clypeus
height 0.60. Both eye rows recurved, ALE, AME,
PLE, PME = 0.19, 0.33,-0.55, 0.50; width of PE
row 3.45, AE row 1.35; ocular quadrangle height
1.10, width above 1.27, width below 0.83. Leg
measurements in Table 1. Colour in various shades
of grey. Colour of carapace light, indistinctly marked,
with the ocular area dark. Abdomen grey dorsally
with three pairs of diagonal maculae, numerous1 dark
setae anteriorly; ventrally light and unmarked, except
for a lightly sclerotised genital plate. Palp (Figs. 1, 2).

Female paratype: Carapace moderately low, length
5.7, width 5.5. Sternum length 2.95, width 2.75,
unmarked. Labium length 1.20, width 1.05. Palpal
endites length 1.95. Chelicerae enlarged on anterior
face, teeth as in male. Clypeus height 0.57. Both eye
rows recurved, ALE, AME, PLE, PME = 0.20, 0.35,
0.60, 0.55; width of PE row 2.70, AE row 1.45;
ocular quadrangle height 1.20, width above 1.38,
width below 0.90. Leg measurements in Table 1.
Colour of carapace as in male. Abdomen dorsally
with indistinct grey mottling, numerous dark setae
anteriorly; ventrally light and unmarked. Epigynum
(Figs. 3,4).

Material examined: Brazil, near Manaus: Ilha de
Marchantaria (Rio Solimoes), vdrzea forest, from
tree trunks during inundation, 28 April 1981, (leg.
J. Adis), 4 66, 1 9; Ilha de Curari (Rio SorimSes),
vdrzea forest, from tree trunks during inundation,
31 March 1976 (leg. J. Adis), 3 66,4 99; Rio Taruma
Miri'm, igapo forest, from tree trunks during inunda-
tion, 28 April 1976, 31 May 1976 (leg. J. Adis)
1 6, 1 9; Lago Janauaca, mixed-water forest, from
tree trunks during inundation, 4 July 1977 (leg. J.
Adis), 3 99.

Natural history and ecology

Reproduction

Trechalea manauensis is found on tree trunks of
Central Amazonian inundation forests, usually up
to 4 m above ground level during the emersion period,
and above the waterline during flooding. Females
construct egg sacs throughout the period of rising
waters and after the water level has reached the bases
of the trees. Flooding varies according to local and
upriver rainfall patterns, but normally occurs in
March or early April. The main reproduction period
occurs, therefore, between March and June, i.e.
when numerous terrestrial arthropods are found on
tree trunks during forest inundation (Adis, 1981)
and thus are available as food for the progeny. A
few females were observed with egg* sacs until
October during receding waters and the early part of
the emersion period. The hemispherical egg sac (diam.
7.0-8.5 mm) is carried under the abdomen, directly
attached to the spinnerets. This unusual maternal
behaviour in Trechalea was first reported by Berkum
(1982) for T. magnifica Petrunk. which inhabits
small streams in southwest Costa Rica. The egg sac
is not reattached to the spinnerets once it is lost by
accident. Within 15-20 days the egg sac opens
laterally along the suture of its dorsal cover and
releases up to 235 young. The progeny concentrate
mainly on the egg sac but may also be found on the
abdomen of the female (Fig. 5). Under laboratory
conditions the egg sac is carried for 17-19 days. All
young spiders then leave the female and moult in a
simple web which they build in the lower tree-trunk
area, preferably in crevices and between buttresses.

Leg
Male I

II
III
IV

Female I
II
III
IV

Femur

8.9
9.0
7.5
9.7

8.7
8.7
7.5
9.7

Patella-
tibia

11.3
10.9
8.5

10.8

10.7
10.8
8.3

11.2

Metatarsus Tarsus

7.7
7.8
6.8

10.4

7.1
7.4
6.9

10.3

4.5
4.7
4.5
6.0

3.5
4.4
4.3
6.0

Table 1: Measurements (in mm) of Trechalea manauensis
Carico, n.sp.
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Figs. 1-4: Genitalia of Trechalea manauensis Carico, new species. 1, 2 Maleholotype;3,4Female paratype; 1 Palp, ventral view;
2 Palp, retrolateral view; 3 Epigynum, ventral view; 4Epigynum, dorsal view. Scale lines: male genitalia 1.0 mm, female
genitalia 0.5 mm.
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Responses to predators

Adults and advanced immature stages of T. manau-
ensis normally lie flat against tree trunks and blend in
well with the colour of the bark. The spider is capable
of adjusting the colour intensity of its markings on
legs and carapace to the surroundings. On trunks
with dark-brown bark (e.g. in the igapo) these
markings appear dark and well pronounced, while on
trunks with grey-brown bark (e.g. in the vdrzea), the
markings appear lighter and less pronounced. Adult
males and females changed colour within 30 minutes
in the laboratory if transferred from a white to a
black, simulated background of cloth. Up to now,
the ability to change colour among faunal
components of inundation forests was known to
occur only in Hyla raniceps (Anura: Hylidae). This
frog shows a yellowish-green colour when inhabiting
floating meadows in front of vdrzea forest but turns
brown in forest leaf litter (Hodl & J. Adis, unpubl.).
Camouflage seems to be a crucial factor for T. manau-
ensis as a defence mechanism against potential diurnal
predators like insectivorous birds, lizards and large
wasps frequently observed in the inundation forests

under study (cf. Adis, 1981). Nocturnal predators
include frogs (Hyla spp.), large centipedes (Scolo-
pendromorpha) and lycosid spiders which forage for
food along tree trunks, especially during forest inun-
dation. Like Trechalea magnifica, T. manauensis
does not respond to disturbance by small arthropods
around it until actually touched (cf. Berkum, 1982).
When attacked by large predators, including humans,
the spider was observed to escape to the opposite
side of the upper trunk region or to the inundated
lower trunk area where it remained submerged for
15 minutes with the body covered by a plastron. In
the igapo study area, surface current was insigificant
during forest inundation. When disturbed, T. manau-
ensis moved from tree trunk to tree trunk by running
on the water surface.

t

Feeding behaviour

Trechalea manauensis is night-active and was
observed feeding on smaller, soft-bodied arthropods,
e.g. adult and immature crickets (Grylloidea), grass-
hoppers (Tettigonoidea), cockroaches (Blattodea)
and moths. In the laboratory, spiders also took

Fig. 5: Female of Trechalea manauensis Carico, new species, with progeny on bark of
Pseudobombax munguba (Bombacaceae) on Ilha de Marchantaria (yarzea) during
forest inundation (photo by J. Aflis).
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termites, preferably workers of Nasutitermes spp.
The spider was never observed to feed on shrimps and
fish, as reported for other pisaurid species (Berkum,
1982; Carico, 1973; Gudger, 1925; Williams, 1979)
but rather waits passively until a prey organism makes
direct contact. The prey is quickly seized with the
mouthparts and pedipalps. Non-feeding spiders
usually lift the leg or body touched by the prey,
thus enabling it to pass underneath. In the laboratory,
T. manauensis did not accept dead insects as reported
ioi Dolomedes species (Williams, 1979).

Parasites

The insect parasite Mantispa gracilis Erichson,
1839 (Mantispidae: Neuroptera), seems well adapted
to the life cycle of T. manauensis. This mantispid is
rather common in scrub pastures of southern Brazil
(Penny & Costa, 1983), but is collected infrequently
in the Amazon Basin. However, almost all Amazonian
collections have been made in areas of seasonally
inundated forests, where most spider hosts would
have difficulty living.

The only three mantispids collected in the larval
or pupal stage and reared from spider egg sacs were
Mantispa gracilis. The last attempt to collect
immature mantispids was in early April 1983, when
45 egg sacs were collected from female spiders on tree
trunks. Of these egg sacs, 18 contained only spider
eggs, 25 contained young spiders, 1 contained small
hymenopteran egg parasites (Chalcidoidea) in various
stages of emergence, and only one contained a
mantispid pupa. This rather low level of slightly over
2% mantispid infestation is similar to that found
within the same spider population in 1982. Only one
mantispid larva or pupa w.as found in any one egg sac.

Several recent papers have helped elucidate the
relationship between spiders and their mantispid
parasites (MacLeod & Redborg, 1982; Redborg &
MacLeod, 1983a, b; Redborg, 1982a, b). The family
Mantispidae is currently divided into two subfamilies
(Penny, 1982). The Platymantispinae is probably
composed of generalist predators on a wide variety of
sedentary arthropods (MacLeod & Redborg, 1982)
while species of the Mantispinae, which includes
Mantispa gracilis, appear to have three different
development strategies. Some species of Mantispinae
are obligate egg sac penetrators, such as Mantispa

viridis Walker (Redborg & MacLeod, 1983a), while
other species are facultative egg sac penetrators, or
boarders of adult spiders. In the latter case, the
mantispid larva waits on the body of the adult female
spider until she produces the egg sac. Among the
facultative adult boarders, larvae of Mantispa uhleri
attach themselves near the pedicel or enter the book
lungs where they feed on the spider's blood
(Redborg, 1982a). The direct effect of feeding is to
increase development time and decrease adult size,
while the indirect effect is loss of an instar during
development of females (Redborg, loc. cit.). A third
strategy has been observed in the genus Climaciella,
where larvae must board a spider and enter the egg
sac at the moment of its formation. Climaciella
larvae are unable to penetrate a mature egg sac, and
when placed within one, will not feed unless
previously having boarded a spider (Redborg &
MacLeod, 1983a).

Insufficient larval material has been available to
rear Mantispa gracilis and no larvae as yet have been
found on adult Trechalea manauensis. However, it
is felt that this species is probably a facultative adult
boarder or egg sac penetrator because it is morpho-
logically much closer to the Mantispa uhleri group of
species than to either the Mantispa viridis group of
species or Climaciella. Therefore it is expected that
M. gracilis may affect to some extent the develop-
ment of Trechalea manauensis in the Central Amazon
Region.
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