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Carabid beetles (Coleoptera: Carabidae) were collected along the principal
phytogeographic gradient, from the semiarid steppe in the northeast to the
evergreen rain forests in the southwest, in Tierra del Fuego and southern
Patagonia, South America. Altogether 2143 carabids belonging to 28 taxa were
found. The three most abundant species were Migadops latus (30%), Abropus
carnifex (19%) and Cascellius gravesii (14%).

The phytogeographical gradient was divided into five habitat types, ranging
from steppe and woodland to evergreen forests. The abundances of the
dominant carabid species varied among the habitat types. Metius species were
most numerous in the steppe and open woodland, and Trechisibus spp. and M.
latus in Nothofagus beech forests. A. carnifex, Antarctonomus complanatus
and Ceroglossus suturalis were associated with evergreen forests. C. gravesii
was fairly evenly distributed among the forests, but was not found in the steppe.

A historical overview of entomological research in Tierra del Fuego is
presented and the transatlantic and bipolar distribution of the Fuegian carabid
fauna is discussed.
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1. Introduction

Since the first scientific expeditions to the south-
ern parts of South America, the area has fascinated
entomologists. The early entomological studies
were mainly taxonomic and described the ento-
mofauna of the region (Hope 1837, Curtis 1841,
Fairmaire 1885, Champion 1918a, 1918b). This
was also the case with the carabid studies. How-
ever, even later studies dealing with carabids in
Tierra del Fuego mainly present lists of species
found during various expeditions, with minimal
information about the habitats of the collecting
sites (Jeannel 1938, 1961, 1962, Schweiger 1958,
Straneo 1951, 1969, Négre 1972). Accordingly,
little is known about the basic ecology, and spatial

and temporal distribution of most carabid species
in southern South America (Pefia 1966, Bonniard
de Saludo 1968, Straneo 1969, O’Brien 1971,
Reichart 1977, Ashworth & Hoganson 1987) —a
fact that was already recognized by entomologists
inthe beginning of this century (Bruch 1910-1911).
Ecological and biogeographical information could
open up new horizons in studies focussing on, for
instance, entomofaunal connections between the
southern cold temperate regions in South Amer-
ica, Australia, New Zealand and the intervening
smaller islands.

This paper describes the distribution of cara-
bid beetles (Coleoptera: Carabidae) in Tierra del
Fuego. The occurrence of carabids was studied in
different habitat types, mainly forests, along the
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principal phytogeographic gradient in the region.
This gradient ranges from semiarid steppes in the
northeast to extremely humid rain forests and
oceanic heath in the west and south. The activity
patterns of some species during a two-month
sampling period in Ushuaia, Tierra del Fuego are
also described.

The study is a part of a larger research
project (The vegetation of Tierra del Fuego and
its relation to other antiboreal and boreal re-
gions), the aim of which is to examine the
phytogeographical zonation of southern South
America (Tuhkanen et al. manuscript).

2. History of entomological research in
Tierra del Fuego

Insects have been collected in the southern parts
of South America since the first scientific expedi-
tions in the eighteenth century (Lanfranco 1977,
Goodall 1979, Ashworth & Hoganson 1987). In
1775, for instance, Johann Fabricius described
two carabid species (Ceroglossus suturalis and
Abropus carnifex) collected in Tierra del Fuego in
1769 by J. Banks, a botanist participating in James
Cook’s expedition (Fabricius 1775, Beaglehole
1962). During the nineteenth and early twentieth
century, in particular, several expeditions brought
back to Europe and North America collections of
insects from Tierra del Fuego and Patagonia.
Charles Darwin collected a good number of in-
sects in the region during his voyage on the
“Beagle” (Waterhouse 1841, 1842, Champion
1918b, Darwin 1979, Smith 1987). In addition to
Darwin’s collections other noteworthy expedi-
tions to Tierra del Fuego from the entomological
pointof view were the King expedition in 1829-30
(Curtis 1841), the Frenchexpeditionin 1882—1883
(Fairmaire 1885, 1888), the Swedish expeditions
in 1895-1898, 1902-1903 and 1907—-1909 (Ohlin
1896, Enderlein 1912, Schweiger 1958), and the
Germanexpeditionin 1901-1903 (Enderlein 1905,
1909a).

During the twentieth century the number of
expeditions with an interest in entomology has
diminished. For instance, the members of the
Finnish expedition to southern South America in
1928-1929 did not collect insects. However, the
Danishexpeditionin 1978—-1979 included as many

as five entomologists, who collected mainly but-
terflies (Madsen et al. 1980). Another expedition,
again with the main emphasis on butterflies, was
carried outin 1981-1982 (Davis & Nielsen 1985).

The examination of the insects collected dur-
ing the early expeditions resulted in papers de-
scribing new carabid species with rough indica-
tions of the geographic distributions (e.g. Hope
1837, Curtis 1841, Waterhouse 1841, 1842,
Schweiger 1958), but the detailed biogeography
and ecology of the species mostly remained unex-
amined (Bruch 1910-1911). In spite of the vari-
ous expeditions to Tierra del Fuego, the taxonomy
of many insect groups, including carabids, occur-
ring there is still poorly known (Reichart 1977).
Due to taxonomic difficulties, even recent studies
about insect biogeography in Fuego-Patagonia
are often restricted to the level of families (e.g.
Lanfranco 1977, 1981).

In addition to taxonomic entomology, the ques-
tion of the transantarctic relationships of southern
South American insects has received consider-
able attention (i.e., biological relationships of
animals occurring in southern South America,
Australia-Tasmania, New Zealand and the smaller
islands in between). The question, first formu-
lated for plants in the 1840s by Sir Joseph Hooker
(Simpson 1940), has recently been examined by
using several insect groups as examples (Gressitt
& Weber 1959, Holdgate 1961, Gressitt 1961,
1970, Brundin 1965, 1966), including carabids
(Darlington 1960, 1965, Jeannel 1962). The in-
sect faunas of the subantarctic islands are fairly
well known, partly due to the low number of
species (Gressitt & Weber 1959, Gressitt 1961,
1970), but a great deal remains to be studied in
southern South America before the questions about
the transatlantic relationships can be answered.

The entomological research on Tierradel Fuego
thus seems mainly to consist of basic taxonomic
studies and inventories. Some insect groups (in-
cluding carabids) have been used in delimitating
biogeographical regions (Kuschel 1960, 1969,
Cekalovic 1974, O’Brien 1971), but the regions
are very broad covering distances of thousands of
kilometres. The entomological work performed is
very modest compared with the more detailed
phytogeographical studies (Pisano 1977, 1980,
1981, 1982, Dollenz 1980, 1981, 1982, Roivainen
1954, Schwaar 1981). The lack of studies about
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the population and community ecology of insects,
and their spatial and temporal occurrence indi-
cates that the entomological work done in south-
ern South America lies far behind the botanical
research in that region.

3. Material and methods
3.1. Study area

The study was conducted from December 1986
through February 1987 in the southernmost part of
South America, Tierra del Fuego and Patagonia
(between 55°S and 52°S, and between 64°W and
74°W). Fuego-Patagonia has been divided into
physiognomic phytogeographical zones (for more
details see Tuhkanen 1987, Tuhkanen et al. manu-
script) (Fig. 1). The precipitation increases from
the semiarid steppe and woodland areas in the
northeast (about 250 mm/year in Rio Gallegos on
the Patagonian steppe) through intermediate for-
estregions (about 570 mm/year in Ushuaia) to the
southwestern superoceanic islands (rainfall up to
5000 mm/year) (Tuhkanen 1987). The annual
temperature fluctuations are more pronounced in
the steppe region than in the forested areas. In Rio
Gallegos the mean temperature of the warmest
month is 12.4°C and that of the coldest month is
0.8°C. In Ushuaia the corresponding temperature
values are 9.2°C and 1.6°C, and on the southwest-
ern islands (Evangelistas) 8.8°C and 4.4°C, re-
spectively (Tuhkanen 1987).

The phytogeographical zones are physiog-
nomically distinct (Fig. 1). The steppe region is
dominated by grasses (mainly Festuca gracil-
lima) and bushes (mainly Chiliotrichum diffusum).
The woodlands, a mosaic of steppe and woods, are
dominated by Nothofagus antarctica (one of the
three southern beech species of Fuego-Patagonia)
in the elevated parts. The zone forms an interme-
diate belt between the steppe and the closed con-
tinuous forests. As precipitation increases towards
the south and west, N. pumilio replaces N. antarc-
tica as the dominant tree species. Further to the
south and west, N. pumilio is gradually replaced
by evergreen trees requiring highly oceanic con-
ditions. In such forests N. betuloides is the domi-
nant tree. Another common evergreen tree is
Drimys winteri. On the westernmost superoceanic
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islands, the vegetation consists of heathlands with
scattered groups of Pilgerodendron uviferum, a
coniferous tree, and in sheltered sites, of patches
of evergreen rain forest dominated by N. betu-
loides.

The phytogeographical zonation was studied
by analyzing the vegetation of 83 representative
localities (area 200 m?, 14x14 m) along seven
transects (I to VII) through the zones. The vegeta-
tion of these localities will be described in detail
elsewhere (Tuhkanen et al. manuscript).

3.2. Habitat types along the phytogeographical
gradient

The localities were classified into five habitat
types according to their vegetation, and the cara-
bid samples were pooled within each type. Phyto-
geographically the habitat types follow the gradi-
ent of increasing precipitation, from dry steppe
and woodland in the northeast to the evergreen
rain forests in the southwest. The localities were
classified with the help of a botanist on the expe-
dition, Mr. Ilpo Kuokka. The vegetation of the
habitat types is described in Table 1. The localities
included in each of the habitat types are given in
Appendix 1. The habitat types are the following:

1) Steppe (dominated by C. diffusum) and wood-
lands, forest patches in the steppe (dominated
by N. antarctica), occur in the northern parts
of the main island. In the steppe a mosaic of F.
gracillima bunch grassland and tall shrubs
(mainly C. diffusum and to some extent Ber-
beris buxifolia) prevails.

Woodlands of N. antarctica appear to-
wards the southeast. The canopy coveris lower
and the cover of the shrubs is higher than in the
other habitat types. The characteristic plant
species in the field layer include two species of
rhizomatous ground ferns (Blechnum penna
marina and Asplenium dareoides) and Ta-
raxacum officinale. The moss cover is poor.
The organic content of the topsoil is high, but
very little loose litter or peat is found. Two
localities (II/4 and II/5) with open, dry and
degraded woodlands dominated by scattered
sub-canopy trees, D. winteri and Maytenus
magellanica, were included in this type.
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Fig. 1. The main phytogeographical zones in Tierra del Fuego and Patagonia. The Andes divide the area into two
distinct phytogeographic zones: semiarid steppe in the northeast, and evergreen rain forest and oceanic bogs
in the southwest. Between these two zones there is a belt of moderately humid Nothofagus-dominated forests.
The numbers in brackets refer to the habitat classification used in the present paper (see text). The geographical
names used in the text are given (Evangelistas is located in zone 1 slightly outside the map to the north).
— Symbols: 1. Predominantly exposed igneous rocks without vegetation on the outermost Pacific islands. Scrub
forest (Nothofagus betuloides — Drimys winteri) mixed with dense shrubbery in sheltered locations. — 2. Blanket
bogs (Astelia pumila and Schoenus antarcticus) with scattered Pilgerodendron uviferum stands of the outer Pa-
cific archipelago. Forests of type 3 in sheltered sites and scrub of type 1 on exposed hillsides. Localities 1/04—I/
11 and O belong to this type. — 3. Dense dark evergreen forests (N. betuloides — D. winteri) of the inner Pacific
archipelago with a continuous cover of Hymenophyllum spp. and Hepaticae. Blanket bogs of type 2 frequent on
levelland (5). —4. Mixed evergreen (N. betuloides — D. winteri) and deciduous (N. pumilio— N. antarctica) forests,
often multistoreyed tall shrubbery. Field layer predominantly herbaceous, ground layer of leaf mosses (4). — 5.
Deciduous forest of N. pumilio with poor undergrowth (owing to guanaco grazing), the evergreen component
almost absent (2, habitat 3 has richer undergrowth). — 6. Evergreen woodland of round-topped D. winteri,
Maytenus magellanica and Embothrium coccineum. Originally with a sparse herbaceous undergrowth, but
sometimes invaded by the shrubbery of type 8 (the two localities of this type, 11/04 and 11/05, are included in habitat
1 in the present study). — 7. Woodland or forest islands of deciduous beeches (N. antarctica, N. pumilio) with
predominantly grass undergrowth. Lowlands often form climatic steppes or slowly drained grass fens (1). — 8.
Chiliotrichum diffusum-dominated shrub steppe rich in dwarf shrubs and both forest and steppe herbs. Grass-
sedge fens occur in the lowlands (1). — 9. Magellanic bunch grass steppe (Festuca gracillima) with many small
steppe herbs and semiwoody dwarf shrubs. Valley lowlands often dominated by grass fens, (1). — 10. Glacier.
— 11. Raised or hanging bogs (Sphagnum magellanicum) common.
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2) Interior beechforests dominated by N. pumilio
occur in the central and northern parts of the
mainisland. The field layer vegetation is sparse
and undiversified, and lacks characteristic plant
species. There is abundant leaf litter on the
ground.

Table 1. The percentage cover of the abundant and
characteristic plant species in the habitat types. —
S&W = steppe and woodland, IBF = interior beech
forest, CBF = coastal beech forest, MBF = mixed
beech forest, EGF = evergreen forest.

S&W IBF CBF MBF EGF

Canopy and understory

Drimys winteri 3 0 0 7 17
Nothofagus antarctica 14 0 3 10 1
N. betuloides o 0 1 41 74
N. pumilio 8 81 75 42 12
Canopy & underst. total 25 81 79 100 104
Shrubs
Berberis buxifolia i3 0 0 0 O
B. ilicifolia o 2 1 4 3
Chiliotrichum diffusum 27 0 0 0 O
Pernettya mucronata 9 0 0O 0 O
Shrubs total 49 2 1 4 3
Field layer
Adenocaulon chilense ’ 3 7 o2 1
Macrachaenium gracile

Acaena antractica
A. magellanica

A. ovalifolia
Blechnum penna marina } 8
Asplenium dareoides
Dysopsis glechomoides ]
Viola magellanica
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Hymenophyllum spp. 0
Lebetanthus myrsinites 0
Maytenus disticha 0
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Rubus geoides 1
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3) Coastal beechforests of N. pumilio are located
in the southern, coastal parts of the main island
or to the south of it (Isla Navarino). The under-
growth is slightly richer than in the previous
type, indicating higher humidity of the forests.
The typical plant species in the field layer
include Adenocaulon chilense and Macra-
chaenium gracile, soft-ground herbs strongly
associated with dry leaf litter and shady beech
forests, and Maytenus disticha. The moss cover
is somewhat thicker and the layer of leaf litter
is thinner than in the previous type.

4) Mixed beech forests, dominated by the
deciduous N. pumilio and the evergreen N.
betuloides, are located on the coastal moun-
tains or in Peninsula Mitre. The forests have a
twin canopy. A typical species of the shrub
layer is B. ilicifolia. The field layer vegetation
is more diverse than in the previous type and is
characterized by Hymenophyllum spp., rhi-
zomatous ground ferns requiring wet soil, B.
penna marina, A. dareoides and Rubus geoi-
des. The moss cover is clearly thicker than in
coastal beech forests. The humus layer is dis-
tinct but not thick.

5) Evergreen forests are found in highly oceanic
and humid conditions. They are dominated by
N. betuloides and to a lesser degree by another
evergreen tree, D. winteri. Other evergreen
tree species found are Embothrium coccineum
and Maytenus magellanica. There are many
shrubs, the most abundant being B. ilicifolia.
The field layer vegetation is characterized by
Hymenophyllum spp., Lebetanthus myrsinites,
Pernettya mucronata and R. geoides. Os-
morhiza spp., typically found in drier and
more open beech forests, are absent. The ground
is covered extensively by mosses. Generally a
fairly thick humus layer, soaked with water, is
found.

The nine localities on the superoceanic islands
were excluded from the classification, as only five
carabids were found there (Appendix 1). Locali-
ties IV/9 (open, rocky mountain slope) and V/4
(degenerating forest) were excluded as well, as
they did not fit properly into any type. Accord-
ingly, the number of localities divided among the
types was 62.

In addition to the above mentioned localities
with vegetational data, I did some collecting in a
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number of localities in which no vegetation stud-
ies were made (Appendix 1). These localities
were not included in the above classification, but
their samples are used as additional information
on the distribution of carabids in different habi-
tats.

3.3.Sampling methods and identification of the
carabids

Carabids were sampled in 78 (found in 68 locali-
ties) of the 83 localities along the transects. The
main sampling method used was manual collect-
ing. The beetles were sought under bark on dead
trees, under fallen trees and branches, under stones,
etc. The collecting time was 3045 minutes/local-
ity. In spite of the rather long collecting period (15
December to 14 February), the samples from
different habitat types are comparable, as the lo-
calities were studied in random order, i.e. samples
from localities representing each phytogeogra-
phical zone were taken during the whole study
period.

In the majority of the localities, samples were
also taken from the litter by sieving an area of 1 m?
with a metallic net with a 8-mm mesh.

The activity patterns of the species during the
growing season were studied with pitfall traps
(plastic cups, diameter 65 mm and volume 170
ml). The traps were partially filled with water and
detergent, and placed in two lines (2—3 m apart).
Thirty-two traps were in operation continuously
from December 14, 1986 through February 20,
1987. The dates of collecting the samples are
given in Table 4. The locality was a hill slope
(Montes Martial) in the outskirts of Ushuaia,
facing the Beagle channel. It represents the mixed
beech forest type described above with N. betuloi-
des (50%) and N. pumilio (40%) as the dominant
trees. The age of the trees was 30—40 years, mean
height 14 m, and canopy cover 85%. The field
layer vegetation was rather poor, the most abun-
dant species being Adenocaulon chilense (cover-
age 0.5%), Osmorhitza chilensis (<0.5%), Uncinia
lechleriana (<0.5%) and Cardamine glacialis
(<0.5%). The ground was mostly covered by litter
(95%). There were many fallen trees in the local-
ity.

A methodological comparison between man-
ual collecting and pitfall trapping (a set of 15 traps

inoperation for 10 days) was conducted in two ad-
ditional sites (IV/4, IV/5).

I used several keys to identify the carabids
(e.g. Ruiz Pereira 1936, Jeannel 1938, 1962, Stra-
neo 1951, 1979, Balazuc 1957, Bonniard de Sa-
ludo 1968, Uéno 1971, Mateu & Négre 1972,
Johns 1974, Reichart 1977). The collections of the
British Museum (Natural History) were also used
as references. Help with the identification of the
species was kindly provided by Prof. Allan C.
Ashworth (Geology Department, University of
North Dakota, USA) and Mr. Sergio Roig (Univ-
ersidad Nacional de La Plata, Argentina).

4. Results

As was to be expected, the identification of the
specimens was difficult, and a part of them could
only be identified to genus (Table 2, Table 3 and
Appendix 1). I have given a species name only if
the identification has been unambiguous. Thus,
there are several Metius and Trechisibus species
without a complete name. However, I can give
some suggestions regarding the identity of the
Trechisibus species: Trechisibus sp. 1 is probably
T. pernitidus Jeannel (det. S. Roig). Trechisibus
sp. 2 resembles very closely 7. antarcticus Dejean
(det. JN and S. Roig). Trechisibus sp. 3 belongs to
the nigripennis group and resembles 7. australis
Jeannel or T. germaini Jeannel (det. S. Roig).
The total carabid sample consists of 2143
specimens belonging to 28 taxa. The most abun-
dant species were Migadops latus (30% of the
total sample), Abropus carnifex (19%), and Cas-
cellius gravesii (14%). The sieve samples were
small, but the same species were found by sieving
as by hand collecting (Appendix 1). The samples
from each locality are given in Appendix 1.

4.1. The distribution of carabids along the
phytogeographical gradient

Altogether 1456 individuals of 22 taxa were col-
lected in the five habitat types along the phytogeo-
graphical gradient (Table 2). The most abundant
species was M. latus (31%), followed by A. car-
nifex (26%) and C. gravesii (15%). On the aver-
age, 23 individuals were found per locality, but




ENTOMOL. FENNICA Vol. 1

the variation was considerable (from 1 to 103
individuals/locality). The sample sizes were rela-
tively similar in interior, coastal and mixed beech
forest, and in evergreen forest (mean 20-30 indi-
viduals/locality), but in the steppe and woodland
type, the sample sizes were considerably lower
(11 ind./locality). In the nine localities on the
westernmost superoceanic islands (Isla Clarence
and Isla Furia), only five individuals of three
species were found.

Most of the nine abundant carabid species
(>2% of the pooled sample) were associated with
certain habitat types. Two Metius species (M.

Table 2. The numbers of carabids sampled (manual
collecting) in the five habitat types. The nine most
abundant species are given first. — S&W = steppe and
woodland, IBF = interior beech forest, CBF = coastal
beech forest, MBF = mixed beech forest, EGF =
evergreen forest.

S&W IBF CBF MBF EGF Total

Metius bradytoides 46 o o o0 1 47
M. blandus 23 2 8 9 0 42
Trechisibus sp. 2. 0 44 1 0o 1 46
Nothotrechisibus

hornensis 0 141 0 0 141
Migadops latus 113 187 65 85 456

Cascellius gravesii
Ceroglossus suturalis
Abropus carnifex

1 8 7 18 29

0
6
0 43 55 76 45 219
0
0 0 26 153 194 373

Antarctonomus

complanatus 0 0 6 16 30 52
Aemalodera

centromaculata 0 0 1 2 1 4
A. testacea 0 1 0o 0 O 1
Cascellius aeneoniger 0 0o 1 7 2 10
C. hyadesi 0 0O 0 0 4 4
Metius sp. 2. 4 0 0 0 O 4
Metius sp. 3. 4 0o o0 1 o0 5
Metius sp. 4. 3 0 0 0 O 3
Metius sp. 5. 0 0o 0 1 0 1
Metius sp. 7. 2 0 0 0 o0 2
Plagiotelum irinum 0 0o 1 1 0 2
Pycnochila fallaciosa 1 0 0 0 O 1
Trechisibus sp. 1. 0 0 12 0 0 12
Trechisibus sp. 3. 0 0 @ 2 0 2
Total 89 204 447 340 376 1456

Number of species 8 6 12 12 10 22
Number of localities 8 8 15 17 14 62
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blandus and M. bradytoides) were most abundant
in the steppe and woodland type (Table 2 and Fig.
2). Trechisibus sp. 2 and Nothotrechisibus hor-
nensis were almost entirely found in interior and
coastal beech forest, respectively. Moreover, these
species were very local: N. hornensis, represented
by 141 individuals, and Trechisibus sp. 2, repre-
sented by 47, were each collected from only four
localities, but never from the same one (see Ap-
pendix 1). M. latus was a habitat generalist, being
found in all habitat types, but most abundantly in
interior and coastal beech forest. C. gravesii was
fairly evenly distributed among the closed forests
(from interior beech forest to evergreen forest),
but it was absent from steppe and woodland.
Ceroglossus suturalis, Abropus carnifex and
Antarctonomus complanatus were found only in
the humid forest types (from coastal beech forest
to evergreen forest). It may be noted that practi-

Table 3. The numbers of carabids collected in the ad-
ditional localities described in Appendix 1 divided into
four habitat types. The distribution of the localities
among the types is as follows: grassland A, B, D, H, I,
K, M, N; dry sand/gravel sites without vegetation C, G,
IV/09; beech forest E, J, L; blanket bog F. Species
mentioned in the text are listed first. — GS = grassland,
SG = sand/gravel, BF = beech forest, BB = blanket
bog.

GS SG BF BB Total
Metius blandus 15 3 0 0 18
M. bradytoides 1@ 0 1 o 11
Metius sp. 2. i 0 0 O 1
Metius sp. 3. 3 0 4 0 7
Metius sp. 5. i6 0 1 0 17
Trechisibus sp. 2. 52 0 6 0 58
Trechisibus sp. 3. 723 0 0 30
Barypus clivinoides 9 0 0 0 9
Oopterus soledadinus 10 6 0 0 16
Bembidiomorphum
convexum 0 0 0 & 5
Aemalodera centromaculata 0 0 1 0 i
Antarctonomus complanatus 1 0 0 0 1
Bembidini sp. 1. 3 0 0 O 3
Cascellius gravesii 1 0 0 O i
Ceroglossus suturalis 0 0 3 0 3
Harpalini sp. 1 0 0 O 1
Migadops latus 5 1 0 O 6
Trirammatus sp. 1 0 0 O 1
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Fig. 2. Sample sizes of six abundant species in the
habitat types.
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cally all specimens of A. complanatus were col-
lected in the easternmost part of Peninsula Mitre
(see Fig. 1), along transects VIand VII (Appendix
13

The sample sizes of the remaining species
were quite low, but some general observations can
be made. The Metius species occurred mostly in
steppe and woodland, and Cascellius aeneoniger
and C. hyadesi occurred in the humid forests
(from coastal beech forest to evergreen forest)
(Table 2). In fact, of the five carabids found on the
superoceanic islands two were C. hyadesi and
one was C. aeneoniger (Appendix 1).

The occurrence of the species in the additional
localities confirms the above observations: Metius
and Trechisibus species occur in open, dry habi-
tats, such as grasslands, meadows, and sand-gravel
sites without vegetation (Table 3). Three new
species were found in the additional collecting
localities. Barypus clivinoides and Qopterus
soledadinus occurred in dry and open habitats,
whereas Bembidiomorphum convexum was found
running on a blanket bog on Isla Navarino (Ap-
pendix 1).

Carabids were often found in aggregations
under logs, branches etc. In localities VI/5 and
VII/1, for instance, 10-15 specimens of A. car-
nifex were found within an area of about 100 cm?
under bark of a fallen tree.

4.2. Seasonal occurrence and methodological
comparison

The two-month pitfall trapping in the outskirts
of Ushuaia yielded 327 individuals of six spe-
cies (Table 4). The most abundant species was M.
latus (41% of the sample) followed by A. compla-
natus (28%) and C. gravesii (17%). All the spe-
cies were more abundant in the beginning of the
period (December) than later in the season (Table
4).

To compare the results of pitfall trapping and
manual collecting, I sampled carabids by both
methods in three localities (IV/4,1V/5 and Ushuaia
pitfall locality). The samples obtained by the two
methods were fairly similarinlocality IV/4 (Table
5). In Ushuaia manual collecting yielded no A.
complanatus. In locality IV/5 no C. suturalis was
obtained by manual collecting.
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Table 4. Carabids collected with pitfall traps in Ushuaia in six sampling periods between
December 14, 1986 and February 20, 1987. The dates of emptying the traps are given.

Dec. January February

23 1 12 26 11 20 Total
Abropus carnifex 14 6 0 2 1 0 23
Antarctonomus complanatus 31 14 11 11 21 3 91
Cascellius gravesii 9 10 13 11 5 55
Ceroglossus suturalis 7 5 3 2 2 3 23
Migadops latus 32 38 2 28 21 14 135
Oopterus soledadinus 0 0 0 1 0 0 1
Total sample size 93 73 29 51 56 25 328
Number of trapping days 9 10 10 14 16 9 68

Table 5. The sample size of different carabid species
collected by pitfall traps (p) and manual collecting (m)
in three localities. The pitfall sample from Ushuaia is
from period IV, and the manual collecting was carried
out on January 26. The total sample sizes are given in
the last row.

IV/4 IV/5  Ushuaia
p. m.  p. m  p. m
Abropus carnifex 0 0 15 5 2 1
Antarctonomus
complanatus 0 0 0 0 11 0
Cascellius aeneoniger 0 O 0 O 0 0
Cascellius gravesii 14 11 1 2 7 2
Ceroglossus suturalis 0 0 10 O 2 1
Migadops latus 80 27 0 0 28 25
Oopterus soledadinus 0 0 0 0 1 0
Total sample size 94 38 26 7 51 29

5. Discussion

5.1. Carabid distribution in southern South
America

This preliminary study on the distribution of cara-
bids in different habitat types in Tierra del Fuego
and southern Patagonia indicated that most spe-
cies are associated with certain habitats. This was
to be expected, as carabids are known to show
habitat preferences (e.g., Thiele 1977). Since this
study is one of the first to describe the habitat
associations of carabids in Fuego-Patagonia, it is

difficult to discuss the results in relation to other
studies; almost no literature about carabid ecol-
ogy or biogeography is available from southern
South America (see e.g. Arnaud et al. 1967).

Although the knowledge about their biogeo-
graphy and ecology is limited, carabids have been
used in studies aiming to delimit biogeographical
regions in South America (Kuschel 1960, 1969,
O’Brien 1971, Cekalovic 1974, Artigas 1975).
These regions are rather broad, and usually no
numerical abundance data or information about
the habitat distribution of the species within the
regions are presented.

Kuschel (1960) and Cekalovic (1974) give
some scattered information about the distribution
of carabids (mostly genera) in southern Chile, but
provide no numerical data. By and large, my
observations agree with their data. For instance,
Kuschel (1960) states that Cascellius species are
characteristic of oceanic heathlands, and Ceka-
lovic (1974) reports that the genera Antarcton-
omus, Cascellius, Abropus, Aemalodera, Metius
and Migadops occur abundantly in the most oce-
anic parts of Tierra del Fuego and Patagonia. In
my records, the oceanic areas are represented by
evergreen forests. Thus my observations correlate
well with these data, except that Migadops ap-
peared to be a forest generalist and Metius was
associated with drier habitat types.

From the humid forest zone, corresponding
roughly to habitat types 3—5 in my classification,
Cekalovic (1974) reported C. suturalis, and many
Metius and Trechisibus species. Inmy data, Metius
species were mostly found in drier habitat types.
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Kuschel (1960) reported that the genera Mi-
gadops, Oopterus, Metius and Abropus are charac-
teristic of the Patagonian steppe, and Cekalovic
(1974) claimed that typical inhabitants of the
steppe are B. clivinoides, Metius spp., Trechisibus
spp., Pycnochila fallaciosa and M. latus. Of these
species, I found Barypus, Metius and QOopterus
almost exclusively in the steppe region, but
Migadops, Trechisibus and especially Abropus
were more abundant in the humid forests.

From further north, the lake region of southern
Chile (about 40°S, 70°W), Ashworth & Hogan-
son (1987) provide information about the distri-
bution of some carabid species along an altitudi-
nal gradient. The forest types are somewhat dif-
ferent there, but the four species found in both the
lake region and Tierra del Fuego (A. carnifex,
Aemalodera centromaculata, A. testacea and C.
suturalis) occupied fairly similar habitats (i.e.,
they favour humid forests).

The trapping period of the continuous sam-
pling in Ushuaia was too short to reveal the annual
activity cycle of the species. On the other hand,
this was to my knowledge the first attempt to study
the question and one of the first large-scale pitfall
trappings of carabids conducted in Tierra del
Fuego. The sampling period of 68 days is shorter
than the thermal growing season, which lasts
some 200 days (November till April) in Ushuaia.
The records of the temporal occurrence of the
species are difficultto assess, partly due to the lack
of reference data. The only consistent pattern in
the records was the decreasing trend in the abun-
dance of the species from December to February.

The two sampling methods, pitfall trapping
and manual collecting, yielded fairly similar
catches. Moreover, some differences can be ex-
pected, as a larger area, including several mi-
crohabitats, had to be covered by manual collect-
ing. The effect of microhabitat variation was evi-
dent in site IV/5, where all the C. suturalis indi-
viduals were caught in some traps located in a
moist patch.

5.2. Transatlantic and bipolar distribution of
carabids

The question of the floral and faunal connections
between Tierra del Fuego and corresponding

regions in the Southern Hemisphere has been
widely discussed (Gressitt 1963). Authors have
debated whether the similarities between differ-
ent, nowadays isolated areas, are the result of
movements of the continents or whether dispersal
has contributed to the present distribution of the
floras and faunas (see e.g. Enderlein 1908, 1909b,
Gressitt 1963, 1970, Noonan 1979). Similarities
have been found in the carabid faunas, as well (e.g.
Pantin 1960, Darlington 1965). Besides being
found in Tierra del Fuego, three carabid groups
represented in my material (tribe Migadopini,
genera Oopterus and Trechisibus) are reported to
occur on some subantarctic islands, in New Zea-
land and Australia (Darlington 1960, 1965, Jean-
nel 1962, Gressitt 1970, Johns 1974, Lindskog
1987). On the other hand, there are no individual
species with a transatlantic distribution in my
records. According to the literature, only one such
speciesisknown, Kenodactylus audouini (Guérin),
which occurs on the Antipodes Islands, Auckland
Island, Campbell Island, the Snares Islands, Ste-
wart Island, the Falkland Islands and Patagonia
(Johns 1974). Often different species of the same
genus occurondifferentislands, in southern South
America and in New Zealand-Australia (Johns
1974, Gressitt 1970). For instance, Oopterus clivi-
noides Guérin is found on the Antipodes Islands,
Auckland Islands and Campbell Island, and O.
soledadinus (Guérin) is found in southern South
America, the Falkland Islands, South Georgia and
Kerguelen Island (Johns 1974). Some carabid
species are endemic to one or a group of sub-
antarctic islands: Temnostega antarctica Ender-
lein is found only on Crozet Island (Enderlein
1908, Gressitt 1970).

There are at least four tribes of carabids in
southern South America with representatives in
the Northern Hemisphere, as well (Enderlein 1905,
Gressitt 1970). The tribes Migadopini (genera
Migadops and Antarctonomus), Broscini (genus
Cascellius) and Trechini (Trechisibus and Not-
hotrechisibus) were abundant in my records. The
fourth one, Bembidion, was very scarce.

To conclude, this study revealed the need of
detailed research on the distribution, ecology and
taxonomy of carabids in Tierra del Fuego. Further
studies are important, for instance, to establish the
much debated origin and relationships of the fau-
nas in the different parts of the southern cool
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temperate and subantarctic area (Gressitt 1958,
1963, Knox 1963, Kuschel 1963, Bonniard de
Saludo 1968, Johns 1974, Lindskog 1987). Stud-
ies are especially urgently required in southern
South America, which is entomologically poorly
known compared with New Zealand and Austra-
lia, and most of the subantarctic islands, such as
Campbell Island, the Falkland Islands and Ker-
guelen (Gressitt & Weber 1959).
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Appendix 1. The classification of the sampling localities into the five habitat types (see sect. 3.2), — = locality
excluded from the classification, and the number of specimens (n) of each carabid species (see codes below)
in the localities. Localities where no carabids were found are not listed. An s after the locality code indicates
sample taken by sieving, a p by pitfall trapping.

Species codes: 1 = Abropus carnifex (Fabricius), 2 = Aemalodera centromaculata Solier, 3 = Aemalodera
testacea (Jeannel), 4 = Antarctonomus complanatus (Blanchard), 5 = Barypus clivinoides (Curtis), 6 = Bembidini
sp., 7 = Bembidiomorphum convexum Champion, 8 = Cascellius aeneoniger Waterhouse, 9 = Cascellius gravesii
Curtis, 10 = Cascellius hyadesiFairmaire, 11 = Ceroglossus suturalis (Fabricius), 12 = Metius blandus (Dejean),
13 = Metius bradytoides (Fairmaire), 14 = Metius sp. 2., 15 = Metius sp. 3., 16 = Metius sp. 4., 17 = Metius sp.
5., 18 = Metius sp. 7., 19 = Migadops latus (Guérin-Méneville), 20 = Nothotrechisibus hornensis (Fairmaire), 21
= Oopterus soledadinus (Guérin), 22 = Plagiotelum irinum Solier, 23 = Pycnochila fallaciosa Chevrolat, 24 =
Trechisibus sp. 1., 25 = Trechisibus sp. 2., 26 = Trechisibus sp. 3., 27 = Trirammatus sp., 28 = Harpalini
(Anisodactylini) sp.

The additional study localities are given after the transect localities with the following abbreviations: A = dry
grassland, grazed, near Est. Haberton (Argentina, T. d. F); B = Nothofagus antarctica scrub, duck-grazed,
Juncus-Gunnera short-herb coastal meadow, Bahia Valentin (Arg. T. d. F); C = sand-gravel stony road verge,
near locality 1V/05 (Arg., T. d. F); D = Hierochloe-Phleum tall grassland on a clearing, near locality 1ll/11 (Chile,
T.d. F); E=herb-poor N. pumilioforest (Arg., T. d. F, L. Fagnano); F = Asteliablanket bog on Isla Navarino (Chile,
T. d. F); G = stony road verge in Ushuaia (Arg., T. d. F); H = dry, short grassland, grazed at Puesto Donata, P.
Mitre (Arg., T. d. F); | = dry, short grassland grazed with Chiliotrichum diffusum at Boqueron near locality 11/04
(Chile, T. d. F); J = N. pumilio-N. betuloides forest on Isla Navarino (Chile, T. d. F); K = Caltha-Gunnera heavily
grazed short grass meadow (Chile, T. d. F); L = N. pumilio-dominated forest (Arg., T. d. F); M = steppe, San
Sebastian at locality I1l/1, pitfalls (Arg., T. d. F); N = steppe woodland, Kaiken, pitfalls (Arg., T. d. F); O = Astelia-
Pilgerodendron blanket bog on Isla Clarence, pitfalls (Chile, T. d. F). P = manual collecting in Ushuaia pitfall grid
(see sect. 3.3); Q = pitfall trapping near Ushuaia (see sect. 3.3).

Locality Type Total Species : 7 Locality Type Total Species : 7

1/01 4 28 1:8,9:7, 12:9, 161, 171, /o7 4 20 1:13, 4:1, 9:2, 11:3, 19:1
26:2 111/08 3 39 9:13, 19:26

1/02 4 13 132,99, 114, 2:1, 196 111/09 3 23 9:9,19:14
1/03 5 6 13,113 /10 3 24 19:11, 24:12, 25:1
1/04 - 1 2:1 /11 5 8 1i1,19:1, 11:5; 19:1
1107 - 1 8:1 12 4 41 1:24,9:13, 19:4
1/08 1 10:1 IV/01 1 4 12:1,13:1, 14:2
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