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Abstract. The 629 Gcophilomorpha collected within 12 months in the soil (9-7 cm deprh) of a primary upland forest 
(24 ± 16 individuals/m2 /month on average) and of a secondary upland forest (94 ± 28 ind./m’ /month on average) near 
Manaus (Brazil) comprised 7 and 8 terricolous species respectively. Only 3 species were common to both forest types. 
In rhe primary forest, the Schendylidac (3 spp.) represented 57%, and in the secondary forest, the Geophilidac (4 spp.) 
82% of all geophilomorphs. The correlation found between rhe monthly abundance of Hyphyd-rophilus adisi (Geophili- 
dae) and rhe humidity of the soil indicared that this eudominant and most probably plurivoltine species of the secondary 
forest (71 ± 29 ind./m 7monrh on average) is xerophilous. Additional studies showed that rhe Gcophilomorpha represented 
0.1—0.3% of rhe total arthropods extracted from rhe soil (0-14 cm depth) in three different upland forest types in Central 
Amazonia. Between 65% and 91% (48-72 ind./nr/monrh) of the total geophilomorphs were obtained from rhe upper 
7 cm of rhe soil during rhe dry season and 44-100% (29-91 ind./m2/monrh) during the rainy season, compared ro the 
subsoil (7-14 cm deprh). Accepted20 December 1996.
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INTRODUCTION
Terrestrial arthropods of Central Amazonian forests 
have been investigated for several years (cf. Adis & 
Schubart 1984) in a scientific cooperation between 
the National Institute for Amazonian Research 
(INPA) at Manaus/Brazil and rhe Tropical Ecology 
Working Group at the Max-Planck-Institute for 
Limnology in Pion/Germany (Projeto INPA/Max- 
Planck). Data on abundance and phenology of 
Geophilomorpha sampled during 12 months in a 
primary and a secondary upland forest are now 
available, as their taxonomic evaluation has been 
completed (cf. Pereira etal. 1994, 1995, and unpubl.).

STUDY AREA AND METHODS
Geophilomorpha were collected between 1981 and 
1983 in the course of ecological studies on Central 
Amazonian arthropods from two previously investi
gated and fully described forest types, all within 
30 km of Manaus: (1) primary upland forest at 
Reserva Florestal A. Ducke (= Reserva Ducke; 
2°55'S, 59°59'W) on the Manaus-Itacoatiara 
highway (AM-010 at km 26; cf. Penny Sc Arias 

1982), (2) secondary upland forest at Rio Taruma 
Mirim (03o02'S, 60ol7'W), a tributary of the Rio 
Negro, where the vegetation was previously cut but 
unburned (cf. Adis 1992). Both forests are subject to 
a rainy season (December-May: average precipitati
on 1550mm) and a "dry” season (June-November: 
average precipitation 550mm), but each month has 
some rain events; cf. Ribeiro & Adis (1984). The 
yellow latosoil of the primary and secondary upland 
forests supported a 2—3 cm-thick humus layer, 
interspersed with fine roots, and a thin surface 
covering of leaf-litter. One ground photo-eclector 
(emergence trap) and one arboreal photo-eclector for 
trunk ascents (funnel trap) were installed in both 
forests from December 1981 to December 1982 
(cf. Adis & Schubart 1984). The distribution of 
geophilomorphs in the soil was studied between 
September 1982 and August 1983 (Morais 1985, 
Rodrigues 1986). Twelve soil samples were taken 
once a month from each forest type at random along 
a transect with a split corer (= steel cylinder with 
lateral hinges; diameter 21 cm, length 33 cm) which 
was driven into the soil by a mallet. The combined 
area of 12 samples represented 0.42 m2. Each sample
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of 7 cm depth was then divided into two subsamples 
of 3.5 cm each. Animals were extracted from sub
samples following a modified method of Kempson 
(Adis 1987). The monthly collection data of geo- 
philomorphs from the two soil layers in relation to 
changing conditions of precipitation, temperature 
and humidity of rhe air near the forest floor as well 
as moisture concent, temperature and pH of the soil 
were statistically evaluated with a linear correlation 
rest (Cavalli-Sforza 1972) using rhe original field data 
(cf Morais 1985, Rodrigues 1986). In addirion, rhe 
presence of geophilomorphs in tree crowns of the 
primary upland forest was rested by fogging canopies 
with pyrethrum (with and without synergist) during 
rhe dry and rainy seasons (July 1977, August 1991, 
February & August 1992, July 1994; Adis etal. 1984, 
1997). The taxonomic work for this paper was done 
by L. Pereira, A. Minelli and F. Barbieri. Geophilo
morphs sampled were classified as juveniles and 
adults according to rhe degree of differentiation of 
rhe gonopods and rhe sexual secondary characters of 
the last pair of legs. For adults from the primary 
forest, sex was also determined according to the sexual 
secondary characters of rhe last pair of legs and rhe 
shape of the gonopods.

RESULTS
A total of 124 Geophilomorpha was collected in the 
primary upland forest and 505 in rhe secondary 
upland forest. Out of these, 96% could be identified 
to species and developmental stages.

About 98% of all Geophilomorpha were ob
tained from rhe forest soil. In the primary forest they 
represented 0.3%, and in the secondary forest 0.5% 
of rhe total Arrhropoda (Chilopoda: 0.4 and 0.6% 
respectively) extracted from soil samples within 12 
months (Acari & Collembola omitted; cf. Morais 
1985, Rodrigues 1986). Their abundance in 0-7 cm 
soil depth was four times higher than that of the 
Scolopendromorpha (Fig. 1). An average of 24 ± 16 
individuals/m2 was recorded in the primary forest and 
94 ± 28 ind./m2 in the secondary forest per month 
(Table 1). About 80% of rhe geophilomorphs in the 
primary forest, and 46% in rhe upland forest in
habited rhe organic layer (Fig. 2: 0-3.5 cm) com
pared to the mineral subsoil (3-5-7 cm depth). Only 
5% of all specimens in the primary forest, but 21% in 
rhe secondary forest were represented by immatures. 
Sex ratio (adult males to females) in the primary 
forest was 1:1.2. The total catch of geophilomorphs 

collected during the dry season and the rainy season 
was similar: 58% versus 42% in the primary forest 
and 54% versus 46% in rhe secondary forest 
respectively.

The Geophilomorpha obtained from rhe two 
upland forests near Manaus represented eight new 
species and rhe new genus Hyphydrophilus. Only 
Ribautia (Schizoribautia) centralis (Silvestri, 1907) 
was known. The qualitative and quantitative Soren
sen index of species similarity between the two sites 
(cf. Magurran 1988) was 40% and 12% respectively. 
All species are considered terricolous. Only during 
the rainy season was one adult specimen obtained 
both in rhe arboreal phoro-eclector (Ityphilus crabilli 
Pereira, Minelli & Barbieri, 1994) and rhe ground 
photo-eclector (Ityphilusdemoraisi Pereira, Minelli & 
Barbieri, I 994) of the primary upland forest, but 
none from the canopy. In the secondary upland 
forest, eight adults of /. crabilli were captured in the 
arboreal funnel trap during the rainy season as well. 
In this species, mature spermatozoa were observed in 
males and spermarhecae filled with spermatozoa in 
females during the dry season only (Aug. & Oct.; cf. 
Pereira et al. 1995). No geophilomorphs were ob
tained with the emergence trap on the ground.

Four our of the nine species obtained in rhe 
primary and secondary upland forest occurred in 
Central Amazonian inundation forests as well: 
Hyphydrophilus adisi Pereira, Minelli & Barbieri, 
1994, Ityphilus crabilli, Ribautia (5.) centralis, and 
Schendylurus continuus Pereira, Minelli & Barbieri, 
1995 (cf. Pereira et al. 1994, 1995; Morais et al., in 
press ).

In the soil of the primary forest, rhe Schendylidae 
(3 species) represented 57% of all geophilomorphs, 
the Geophilidae (2 species) 34%, and rhe Ballophi- 
lidae (2 species) 9%. Four species were dominant 
(Table 1) and 3 species occurred in rhe secondary 
forest as well: Pectiniunguisducalis Pereira, Minelli & 
Barbieri, 1995, Ribautia (R.)proxima Pereira, Minelli 
& Barbieri, 1995, and Ityphilus crabilli. No signifi
cant correlation was found between the vertical dis
tribution of species in rhe soil and the local abiotic 
factors.

In rhe soil of the secondary forest, rhe Geo
philidae (4 species) represented 82% of all geophi
lomorphs, rhe Schendylidae and the Ballophilidae 
(2 species each) 9% repectively. Hyphydrophilus adisi 
Pereira, Minelli & Barbieri, 1994 (Geophilidae) 
(max. length 19 mm) was eudominant and rhe only 
species significantly more abundant (%2-test: P< 0.05)

166



GEOPH1LOMORPHA ['ROM CENTRAL. AMAZONIA

Geophilomorpha Scolopendromorpha

FIG. 1. Distribution of Geophilomorpha and Scolopendromorpha in rhe soil. Samples taken monthly ar 0-7 cm depth 
between September 1982 and August 1983 in two upland forests near Manaus, Brazil. Total catch = 100% in each forest 
type; N = total number of specimens. Total precipitation per month given between sampling dares (- at rhe end of each 
month in the primary upland forest and in rhe middle of each monrh in rhe secondary upland forest). The low rainfall 
observed in early 1983 was due to a strong El Nino-evenr (cf. Adis & Larif I 996).
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in the mineral subsoil (3.5-7 cm: 62%) than in the 
organic layer (0-3.5 cm depth; cf. Table 1, Fig. 2). 
About 77% of the total 354 specimens collected 
could be identified to their developmental stages. 
Of these, 96% represented adults (Fig. 3). Sex ratio 
(adult c? to 9) was 1.3:1.0. There was no distinct 
reproductive period and adults (both sexes) as well 
as juveniles were found throughout the year (Fig. 3). 
These results indicate a plurivoltine mode of life, 
which has not yet been reported for geophilomorphs. 
The monthly abundance of adults was negatively 
correlated with the humidity of the soil of the 
previous month in the organic layer (0-3.5 cm: 
r = -0.5962, P < 0.5, n = 12) and positively in rhe 
mineral subsoil (3.5-7 cm: r = +0.5545, P < 0.10, 
n = 12). During the dry season, about 64% of 
H. adisi (adults and juveniles) were obtained from the 

upper 3.5 cm of the soil, whereas during the rainy 
season about 61% of all specimens were found in the 
mineral subsoil. These data indicate that Pl. adisi 
is xerophilous.

DISCUSSION
According to Pereira et al. (in press), the current 
knowledge of Neotropical Geophilomorpha is mosdy 
restricted to the taxonomic description of about 300 
species. Of these, about 90 species, representing the 
genera Schendylops, Pectiniunguis and Ribautia. are 
only known from localities along major rivers like the 
Amazon and Orinoco, where they may have evolved 
(cf. Erwin & Adis 1982, Adis & Schubart 1984, Adis, 
in press). In addition, several other species seem to 
be endemic to non-flooded upland areas postulated

Primary upland forest

TABLE 1. Average abundance (N/m2) and dominance (%) of Geophilomorpha species in the soil of two 
upland forests near Manaus, Brazil. Samples taken monthly at 0-3.5 and 3.5-7 cm soil depths between 
September 1982 and August 1983.

Species (Family) N/m2 per month %

0-3.5 cm 3.5-7.0 cm 0-7.0 cm 0-7.0 cm

Schendylurus oligopus (Sch.) 6.3± 6.3 0.2+0.7 6.5+ 6.3 27.1
Pectiniunguis ducalis (Sch.) 4.3+ 3.8 1.2+1.9 5.5+ 4.3 22.0
Ribautia (/?.) ducalis (Geo.) 2.7+ 2.9 1.4+1.2 4.1+ 2.9 18.6
Ribautia (/?.) próxima (Geo.) 1.9+ 1.4 1.7+2.4 3.6+ 2.6 15.4
Ityphilus crabiUi (Bal.) 1.7+ 2.4 0.2+0.7 1.9+ 3.1 8.5
Schendylurus continuas (Sch.) 1.8+ 2.2 - 1.8+ 2.2 7.6
hyphilus demora is i (Bal.) 0.2+ 0.7 - 0.2+ 0.7 0.8

Total 18.9+12.9 4.7+4.8 23.6+16.3 100.0

Primary upland forest

Species (Family) N/m2 per month %

0-3.5 cm 3.5-7.0 cm 0-7.0 cm 0-7-0 cm

Hyphydrophilus adisi (Geo.) 25.0+13.7 46.0+20.4 71.0+29.4 74.4
Ityphilus crabilli (Bal.) 7.7+ 5.9 0.7+ 1.5 8.4+ 6.3 8.8
Pectiniunguis geayi (Sch.) 5.8+ 4.6 1.0+ 1.6 6.8+ 4.9 7.1
Ribautia (/?.) próxima (Geo.) 1.0+ 1.6 2.2+ 3.2 3.2+ 3.3 3.4
Ribautia (S.) centralis (Geo.) 2.2+ 2.4 1.0+ 1.0 3.2+ 2.6 3.4
Pectiniunguis ducalis (Sch.) 0.7+ 1.5 0.1+ 0.6 0.8+ 1.7 1.9
Macronicophilus n.sp. (Geo.) 0.2+ 0.6 0.6+ 0.9 0.8+ 1.3 0.8
Ityphilus cf. guianensis (Bal.) 0.2+ 0.6 - 0.2+ 0.6 0.2

Total 42.8+16.8 51.6+17.5 94.4+27.5 100.0

Bal. = Ballophilidae, Geo. = Geophilidae, Sell. = Schendylidae
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Primary upland forest Secondary upland forest

0-3.5 3.5 -7.0 0-7.0

Soil Depth (cm)

□ Schendylurus oligopus
□ Pectiniunguis ducalis 
HRibautia (R.) ducalis
■ others (4 spp.)

□ Hyphydrophilus adisi
□ Ityphilus crabilli
■ Pectiniunguis geayi
■ others (5 spp.)

FIG. 2 Distribution of Geophilomorpha in rhe soil according to depth in two upland forests near Manaus, Brazil. Total 
catch = 100% in each forest type. Samples taken monthly at 0-3.5 and 3.5-7 cm soil depths between September 1982 
and August 1983. N = total number of specimens.

as Pleistocene refugia (cf. Prance 1982). Historical 
events, hardly understood, and the lack of long-term 
ecological studies may explain in part that out of 16 
species of Geophilomorpha obtained in five different 
forest types near Manaus, I 5 were new to science (cf. 
Pereira et al, 1994, 1995, and unpubl.). Against this 
background, in the following we compare our results 
with some information available from the literature 
on the ecology of Geophilomorpha from the Neo
tropics and in general.

Comparable data on the abundance and vertical 
distribution of the soil fauna in three different up
land forest types of Central Amazonia were obtained 
by Adis and collaborators (cf. Adis et al. 1987a, b; 
1989a, b). Arthropods were collected to a soil depth 
of 14 cm during rainy and dry seasons and extracted 
with the Kempson method as described above. Be
tween 84% and 92% of all arthropods were found 
to inhabit the top 7 cm when Acari and Collembola 

were included in the total catch numbers, and 
76—84% when they were omitted:

The first study was conducted in 1985/86 in a 
secondary upland forest on yellow latosoil at rhe 
INPA campus in Manaus, where the vegetation was 
previously cut but unburned (Adis et al. 1987a, b). 
Geophilomorpha represented 0.2-0.3% (Chilopoda: 
0.2-0.4%) of the total arthropods when Acari and 
Collembola are included (dry season: 50.448 ind./m2, 
rainy season: 63.850 ind./m2), and 0.7-1.2% (Chi
lopoda: 0.8-1.3%) when they are omitted from the 
total catch numbers (dry season: 11.934 ind./m2, 
rainy season: 17.886 ind./m2). About 77% (62.6 
ind./m2; dry season) and 44% (91.4 ind./m2; rainy 
season) of the total Geophilomorpha were obtained 
from the upper 7 cm of the soil compared to the 
lower soil layers (7—14 cm depth).

The second study was made in 1988 in a primary 
forest on whitesand soil, about 45 km north of
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Hyphydrophilus adisi

FIG. 3. Temporal occurrence (N/m2) and total percentage of juveniles, males and females of Hyphydrophilus adisi in the 
soil ofa secondary upland forest near Manaus, Brazil. Samples taken monthly at 0-3.5 and 3.5-7 cm soil depths between 
September 1982 and August 1983. N = total number of specimens identified to developmental stages (see text for derails).

Manaus (Adis et al. 1989a, b). Geophilomorpha 
represented 0.1-0.2% (Chilopoda: 0.3-0.4%) of 
the total arthropods when Acari and Collembola 
are included (dry season: 57.703 ind./m2, rainy 
season: 74.255 ind./m2), and 0.4-0.7% (Chilopoda: 
1.2-1.6%) when they are omitted from the total 
catch numbers (dry season: 14.119 ind./m2, rainy 
season: 15.023 ind./m2). About 65% (72.2 ind./m2; 
dry season) and 83% (48.1 ind./m2; rainy season) of 
the total Geophilomorpha were obtained from the 
upper 7 cm of the soil compared to the lower soil 
layers (7-14 cm depth).

The third study was conducted in 1987 in rhe 
primary upland forest on yellow latosoil at Reserva 

Ducke (Adis et al., unpubl.). Geophilomorpha re
presented 0.1% (Chilopoda: 0.2-0.3%) of the total 
arthropods when Acari and Collembola are included 
(dry season: 38.727 ind/m2, rainy season: 25.905 
ind./m2), and 0.2-0.5% (Chilopoda: 0.6%) when 
they are omitted from the total catch numbers 
(dry season: 11.005 ind./m2, rainy season: 11.741 
ind./m2). About 91% (48.1 ind./m2; dry season) and 
100% (28.9 ind./m2; rainy season) of the total 
Geophilomorpha were obtained from the upper 7 cm 
of rhe soil compared to the lower soil layers (7—14 
cm depth).

All these data indicate that abundances of Geo
philomorpha [as well as of Chilopoda and total 
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Arthropoda] in formerly cur and unburned upland 
secondary forests on latosoil of Central Amazonia are 
higher (94-207 ind./m2) than in primary upland 
forests on latosoil and whiresand soil (24—111 
ind./m2). One of rhe reasons might be the much 
higher availability of potential food, particularly 
mites, springrails & termites (cf. Moráis 1985, 
Rodrigues 1986, Adis 1988). However, in secondary 
upland forests which were formerly cut blit burned, 
abundances of Chilopoda and total Arthropoda are 
generally lower within rhe first 15 years compared to 
primary forests; see Ribeiro (1994) for Central Ama
zonia, Pozo & Blandin (1991) for Western Ecuador, 
Lavelle & Pashanasi (1989) for Peruvian Amazonia. 
It remains to be clarified whether Hyphydrophilus adisi 
in Central Amazonia represents a potential bioin
dicator for disturbed forest formations (secondary 
forests, inundation forests; cf. Table 1; Pereira et al. 
1994).

Total abundances ofGeophilomorpha in Central 
Amazonian upland forests (24—207 ind./m2 in 0—14 
cm soil depth) are comparable to population densities 
of geophilomorphs in European deciduous forests, 
which range between 50 and 200 ind./m2 (Dunger 
1993). Comparable quantitative data are available 
from two further studies in which arthropods were 
obtained by means of the Kempson extraction 
method:

In the soil of a mixed oak forest (Queráis robur) 
in the valley of the river Inn at Tirol (Austria), the 
average abundance of Geophilomorpha extracted 
from a total soil depth of 18-21 cm was 58.7 ind./m2 
(Chilopoda: 228.7 ind./m2) which corresponded to 
0.6% (Chilopoda: 2.3%) of the total soil macrofauna 
collected during 12 months (Meyer et al. 1984). 
Average biomass of the geophilomorphs was 49 mg 
dw/m2, which represented about one-third of the 
average biomass of the total Chilopoda (186 mg 
dw/m2).

In the soil of a beech forest (Fagus sylvatica) on 
limestone near Gottingen (northern Germany), the 
average abundance of Chilopoda (Geophilomorpha: 
7 spp., Lithobiomorpha: 3 spp.) extracted from a 
total soil depth of 6 cm during one year amounted 
to 187 ind./m2 (Poser 1988a, b). Average biomass 
of the geophilomorphs was 62 mg dw/m2, which 
represented about one-fourth of the average biomass 
of the total Chilopoda (265 mg dw/m2). The three 
geophilomorph species (Geophilus insculptiis Attems, 
1895, Geop hilus (Brachygeophilus) truncorum Bergsoe 
& Meinert, 1866 (Geophilidae), and Strigamia acu

minata (Leach, 1815) (Linotaeniidae) represented 
about 60% of the total Chilopoda collected.

The depth to which geophilomorphs occur in the 
soil of the Central Amazonian upland forests is 
unknown. First studies below 14 cm soil depth in a 
primary forest on yellow latosoil, and on whiresand 
soil 45 km north of Manaus, showed that soil layers 
20-30 cm in depth were dominated by social insects, 
in particular Isoptera, and that Geophilomorpha 
occur here as well (Harada & Bandeira 1 994a, b, and 
unpubl.). In Costa Rica, “Chilopoda” were located 
during the rainy season at 15-20 cm soil depths in 
a forest (38 ind./m2) and in a coffee plantation (25 
ind./m2). They represented 0.2% (125 ind./m2) and 
0.1% (87 ind./m2) respectively of the total arthro
pods collected to a depth of 20 cm (Serafino & Me
rino 1978). European geophilomorphs have been 
found down to 1.8 m depth (Szekelyhidy & Loksa 
1979), and females of Geophilusflavus (Degeer, 1778) 
(= Necrophloeophagus longicornis (Leach, 1815) 
(Geophilidae) and Pachymerium ferrugineum (C.L. 
Koch, 1835) (Geophilidae) penetrate to a soil depth 
of 50-70 cm for oviposition (Dunger 1993). The 
thin and elongate body form is regarded as one of 
rhe reasons why colonization of deeper soil layers in 
Chilopoda has been restricted to rhe Geophilo
morpha, which therefore were able to survive fires in 
the Mediterranean ecosystem of cork-oak forests 
(Quercus ilex and Q. suber\ Saulnier & Athias-Binche 
1986). This may be important with respect to the 
rapidly increasing slash-and-burn impact on primary 
upland forests in the (Neo-)tropics. On the other 
hand, Schendyla nemorensis (C.L. Koch, 1836) 
(Schendylidae) and Clinopodes flavidus C.L. Koch, 
1847 (Geophilidae) predominated at a soil depth of 
10 cm in an oak forest (Q. petraed) in Hungary 
(Szekelyhidy & Loksa 1979). Other geophilomorph 
species even prefer deciduous forest litter (cf. Marie 
1991 for a forest in Romania).

The occurrence and vertical distribution of Geo
philomorpha in the soil is attributable to microcli
matic conditions in the habitat, to availability of prey 
and to the type of biotope. Our data indicate that 
some species in Central Amazonian upland forests are 
xerophilous. For example, some specimens of I. cra- 
biHi moved to the lower trunk region during the rainy 
season in the primary and secondary upland forest 
investigated. The vertical distribution of/7. adisi in 
the secondary upland forest was correlated with low 
humidity in the soil. In the neighboring inundation 
forest, adulrs pass inundation of 5-7 months dura-
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rion on tree trunks (Adis et al., in press). This was 
also observed for R. (5.) centralis and 5. continuus in 
a mixedwater inundation forest near Manaus (Morais 
etal., in press). Both species inhabit the soil of non
flooded upland forests as well (Table 1). However, 
several European and Asian species are considered 
hygrophilous and pass dry summer periods in lower 
soil layers, some even in a quiescent state (cf. Weil 
1958, Kheirallah 1977, Dunger 1993).

Fluctuations in the vertical distribution and 
abundance of Geophilomorpha may also be related 
to brooding periods in females, which take care of 
eggs and juveniles. In European Geophilidae, this 
may take up to 3 months (cf. Weil 1958; Vaitiling- 
ham 1960; Lewis 1961, 1981; Dunger 1993). In 
Pachymerium ferriigineiim from Finland, maturity was 
reached after two years and life span in females was 
at least three years (Palmen & Rantala 1954). For 
Neotropical geophilomorphs, the duration of the 
brooding period in females, the time of maturation 
and mobility in immatures, as well as the life span 
of species is unknown. The low number of juveniles 
obtained in our soil extractions indicate, that their 
activity in the soil was low, even in more dominant 
species like H. adisi (Fig. 3).

The vertical distribution of Geophilomorpha in 
the soil may also be related to their prey preference 
(spectrum and size). Geophilus insculptus inhabits 
the mineral soil of beech forests on limestone in 
northern Germany, where it prefers to feed on 
lumbricid earthworms, enchytraeids and larvae of 
dipterans. Strigamia acuminata is found in the upper 
organic layer of the soil, where it prefers to prey on 
juliform millipedes, enchytraeids and larvae of 
dipterans. Both predators select big prey with low 
mobility on which they feed in groups (Weil 1958; 
Poser 1988a, b). Geophilidae from an oak forest of 
the Russian steppe were reported to be polytrophic 
facultative predators but showed a food selectivity 
which depended on the size of earthworms offered 
as prey (Sergeeva et al. 1985). Besides earthworms, 
geophilomorphs in the soil of a grassland in north 
Wales (United Kingdom) attacked slugs, diplurans 
and adult carabids (Gunn & Cherrett 1993). Geo
philomorpha observed in non-tillage maize fields in 
North Carolina (USA) feed on first and second instar 
larvae of the chrysomelid pest beetle Diabrotica 
unclecimpunctata howardi (Brust 1991). Some of the 
foraging geophilomorphs, which in the tropics are 
paralyzed by ants and serve as prey (e.g., Masuko 
1990), may effectively use cyanogenetic and other 

secretions as a chemical defence (Jones et al. 1976, 
Hopkin Sc Anger 1992).

Terricolous geophilomorphs inhabit many natu
ral biotopes worldwide (e.g.; Auerbach 1951; Lewis 
1962, 1980, 1981; Eason 1964; Negrea etal. 1970; 
Price 1975; Summers & Uetz 1979; Koch & Majer 
1980; Petersen Sc Luxton 1982; Flogaitis 1984; An
dersson 1985; Friind 1987; Minelli S< lovane 1987; 
Rybalov 1990; Wytwer 1990, 1992; Kretschmer & 
Schauermann 1991; Barber 1992; Klinger 1992; Kos 
1992, 1996; Vicente Sc Serra 1992; Dunger 1993; 
Radea 1993; Voigtlander 1995a; Lesniewska 1996; 
Ribarov 1996) as well as those modified and used by 
man (e.g., Albert 1982; Ghabbour etal. 1988; Pao- 
letti 1988; Paoletti et al. 1988; Dunger Sc Voigtlan
der 1990; Zapparoli 1992, 1996; Gluck etal. 1995; 
Voigtlander 1995b; Wytwer 1995, 1996). According 
to our studies, geophilomorphs of Central Amazo
nia inhabit primary and secondary upland forests as 
well as inundation forests in the valley of the Ama
zon River and in the lower basin of the Negro River 
near Manaus. They have not yet been found in the 
soil ofman-made pastures (0-14 cm depth) adjacent 
to upland forests. One reason might be the low 
humidity and high temperature of rhe soil around 
noon, particularly during rhe dry season (Adis & 
Franklin, unpubl.).
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