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SUMMARY: The zoogeography of polychaete annelids was described for the Magellan region. This work considered infor-
mation available from 19 expeditions carried out in the last 124 years of polychaete taxonomic research around the south-
ernmost tip of the South American continental shelf. The polychaete fauna of the Magellan region comprised a total of 431
species belonging to 108 genera and 41 families. MDS and ANOSIM analyses showed the Magellan region to be divided
into two subregions, one on the Pacific side of the tip of South America and one on the Atlantic side. These subregions
showed a low percentage of “endemic species” (< 10%) whereas > 70% of the species recorded for the whole Magellan
region showed a wide distribution range, and there were especially high affinities with Antarctic and Subantarctic areas. We
suggest that the opening of the Straits of Magellan created a new pathway for enhanced exchange of faunal elements
between the Pacific and the Atlantic. Transport of larvae via easterly directed currents of the West Wind Drift plays an
important role in current distribution patterns of polychaete fauna around the tip of South America.

Keywords: polychaete zoogeography, Antarctic affinities, species composition, Magellan region.

RESUMEN: PATRONES DE DISTRIBUCION DE LOS POLIQUETOS DE AGUAS SOMERAS EN LA REGION MAGALLANICA: UNA SINOPSIS
ZOOGEOGRAFICA Y ECOLOGICA. — Se describe la biogeografia de los poliquetos anélidos para la region de Magallanes, hacién-
dose referencia a la informacion disponible de 19 expediciones realizadas durante los Gltimos 124 afos de investigacion
taxondmica en la plataforma del cono sur de Sudamerica. La fauna de poliquetos de la region de Magallanes esta constitui-
da por un total de 431 especies pertenecientes a 108 géneros y 41 familias. El analisis de MDS y ANOSIM mostr6 que la
region de Magallanes se puede dividir en dos subregiones biogeograficas, una del lado pacifico y otra del lado atlantico del
cono sur de Sudamérica. Estas entidades biogeograficas se caracterizaron por un bajo porcentaje de especies endémicas (<
10%). Aproximadamente el 70% de las especies registradas en ambas subregiones mostr6 un amplio rango de distribucion,
especialmente se encontrd una alta afinidad con 4reas antarticas y subantérticas. Esto sugiere que la apertura del Estrecho
de Magallanes cred un nuevo pasaje de intercambio de especies entre el Pacifico y el Atlantico. Ademas se sugiere que la
dispersion via transporte larvario a través de la Corriente de Deriva del Oeste estarfa jugando un rol preponderante en el
actual patron de distribucion de la fauna de poliquetos en la region de Magallanes.

Palabras clave: zoogeografia de poliquetos, afinidades antarticas, composicion de especies, region de Magallanes.

INTRODUCTION decade (Lancellotti and Vasquez, 1999; Fernandez
et al., 2000; Camus, 2001; Glasby and Alvarez,
Polychaetes have been considered for zoogeo- 1999). They are thought to be inadequate indicators

graphical analysis in South America only in the last for zoogeographical purposes because of their wide
geographical range at all taxonomic levels, and
*Received June 3, 2004. Accepted June 28, 2005. especially because of their long-distance dispersal
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capabilities. Paradoxically, polychaetes constitute
worldwide a large portion of the total macrofauna of
soft bottoms (Hutchison, 1998), and with more than
16,000 species known so far, they are the fourth
major group of marine invertebrates (Blake, 1995;
Bouchet, 2000). Although, with the exception of a
few poorly-known ones, polychaete families occur
in all oceans and at all depths, overview studies on
species level, which would be required for zoogeo-
graphic analysis, are scarce in the polychaete litera-
ture, and the Magellan region is by no means an
exception (e.g. Hartmann-Schroder and Hartmann,
1974; Knox and Lowry, 1977). According to Knox
(1957) more than 40% of the southern hemisphere
polychaete species are thought to be cosmopolitans,
but the poor knowledge of polychaete taxonomy and
the low level of quantitative data might well be one
reason for this unusually high percentage.

The zoogeography of the Magellan region has
been reviewed several times, but despite these stud-
ies the gain of knowledge has remained compara-
tively poor. Balech (1954) was the first to propose a
scheme for the Magellan region, subdividing it into
5 districts: two on the Atlantic side (Santacruceno
and Chubutiano), two on the Pacific side (Valdi-
viano and Chiloense) and the Fueguino district,
which connects both sides at the tip of South Amer-
ica. Fifty-six years later and after several reviews
(Viviani, 1979; Brattstrom and Johanssen, 1983;
Carreto, 1983; Stuardo and Valdovinos, 1992; Lan-
cellotti and Vasquez, 1999), Camus (2001) ques-
tioned whether the Magellan region as a zoogeo-
graphic province should be extended into the
Atlantic area off the South American coast.

Based on oceanographic and phytoplankton data,
only two divisions at the tip of South America were
considered by Longhurst (1998): the Humboldt Cur-
rent Coastal Province, stretching northwards over
the entire Chilean Pacific coast, and the Falkland
Coastal Province on the Atlantic side. From the zoo-
geographical point of view, the discussion about the
limits between regions and provinces is still open,
and for this reason we call the Magellan region a
region and its subdivisions “subregions”.

In this context the purpose of this investigation
was, using all available polychaete data, to analyse
whether the traditional subdivisions of the Magellan
region are also recognisable on the basis of distribu-
tion patterns of polychaete species. Certainly the
amount of information on polychaete distribution
patterns is considerable and is based on almost 120
years of descriptive taxonomy. However, to our
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knowledge no one has ever tried to synthesize this
bulk of data. This study checks the existing zoogeo-
graphical subdivisions in the Magellan region by
using polychaete data (presence/absence) of species
in the different regions and analyses the zoogeo-
graphical affinities with the Antarctic.

MATERIAL AND METHODS
Study area

Based on oceanographic conditions and topogra-
phy, the tip of South America can be divided into
three major areas:

1) Numerous channels and fjords on the Pacific
side structured by the last glaciation periods (Syvitski
et al., 1987) extend from about 42°S to 55°S in a sec-
tion of the South American coastline with a wider
shelf (Strub et al., 1998). The mean width of the Pacif-
ic continental shelf is 6.54 km (Gallardo, 1984). This
area is under the influence of the Humboldt Current
and the Cape Horn Current, both of which are branch-
es of the West Wind Drift Current (WWD). The Sub-
antarctic water can penetrate into the inlets (Silva et
al., 1998), whose depth may locally exceed 1000 m.
The hydrographical regime is characterised by a
strong freshwater input due to high precipitation and
concomitant runoff, both producing a strong and shal-
low pycnocline (Davila et al., 2002). Sediments are
characterised by silt and clay (Murray, 1895), coarser
sediments such as pebbles/gravel, and biogenic gravel
from molluscs and barnacles which are also present at
shallower depths (Brambati ef al., 1991). Three per-
manent ice fields, Campo de Hielo Norte (46-47 °S),
Campo de Hielo Sur (48-52°S), and the Cordillera
Darwin (54-55°S; Naruse and Aniya, 1992), are
responsible for freshwater supply to the fjord system.

2) The Straits of Magellan (52°58°S, 70°55"W
and 53°43°S, 70°17°W) are a natural seaway con-
necting the Pacific with the Atlantic Ocean. Water
depths reach 1200 m at the western entrance on the
Pacific side (Antezana et al., 1992). Currents
decrease from 1m s' on the Atlantic side of the
Straits to 0.2 m s! in the Paso Ancho (Michelato et
al., 1991). Primary production ranges seasonally
between 282 and 1000 mg C m? day! (Guglielmo
and Ianona, 1997). Sediments mainly consist of sand
and gravel with varying proportions of mud and
shell debris; the distribution patterns appear rather
heterogeneous, especially in the shallower parts of
the Straits (Brambati et al., 1991).



TaBLE 1. — Chronological and synoptic list of expeditions carried out in Magellan waters. In the station list the following symbols represent
the various kinds of gear used: D: Dredge; AGT: Agassiz Trawl; T: Trawl; Mcl: Mac Intyre grab; MG: Multibox corer; PG: Petersen grab;
VV: Van Veen grab. (*) Information on species per station or station georeference not available.

Campaign Research Vessel No. of stations Gear Source

HMS Challenger “Challenger’’ 6 D Mclntosh, 1885

Swedish Antarctic Expedition “Antarctic’’ 28 * Hartman, 1953

Discovery Expedition “Discovery’’ 1 D, T Monro, 1930-36
Discovery Expedition “William Scoresby’’ 112 D, T Monro, 1930-36

Lund Univ. Chile Expedition “Arauco II"” and ,,Galvarino’’ 95 D Wesenberg-Lund, 1962
Mission du Cap Horn “Romanche’’ 23% * Fauvel, 1941

Mar Chile T “Chipana’’ 6 D Hartmann-Schroder, 1965
USNS Eltanin “Eltanin”’ 26 D, T, PG Hartman, 1967
Akademic Knipovich “Akademic Knipovich”’ 20 * Averince, 1972
Akademic Knipovich “OB”’ 4% * Averince, 1972

Walther Herwig 15%,36% and 76 “Walther Herwig”’ 71 DT Hartmann-Schroder, 1983
Allan Hancock Pacific Expedition “Vema’’ 25% T Maurer and William, 1988
Italian Oceanographic expedition “Cariboo 16 D, VvV Gambi et al., 1999
Shinkai Maru 4®, 5t 10" and 11% “Shinkai Maru”’ 22% D, VV Brémec et al., 2000
CIMAR Fiordos “Vidal Gormaz’’ 19 AGT Montiel et al., 2004
UMAG, data base. “Lenga’’ 3 Mcl Rios et al., 2003

Joint Magellan Campaign “Victor Hensen’’ 20 MG Present study

CIMAR Fiordos “Vidal Gormaz’ 18 MG Present study

ANT XIII/4 “Polarstern’’ 4 MG Present study

3) The Atlantic shelf of the Magellan region
extends from the Rio de la Plata to Tierra del Fuego.
This region between 38°S and 55°S comprises the
Argentine Patagonian shelf and the Falkland/Malv-
inas plateau. The continental shelf widens to a max-
imum of about 850 km at 51°S (Piccolo, 1998). The
hydrographic regime is structured by the confluence
of the Falkland/Malvinas and Brazil currents. The
mean annual winter temperature in the Falkland
Current is 10°C and primary production varies
between 150 and 500 mg C m? day' (Longhurst,
1995). The Brazil Current shows a higher annual
mean temperature of 22°C with variations in the pri-
mary production between 115 and 830 mg C m?
day! (Boltovskoy, 1999). In general, the bottom
sediments are composed of sand (fine to median
size) and silt (< 2 mm; Bastida et al., 1981). The
coarse fraction > 2 mm prevails near the coast (< 50
m depth). In the embayments of Peninsula Valdés,
Bahia Blanca and San Matias, this fraction has high
percentages of biogenic gravel of mollusc, brachio-
pod and barnacle shells (Bastida et al., op.cit.).

Origin of polychaete data

The zoogeographical analysis was based on data
from 19 different expeditions, with a total of 445
sampling stations from continental shelf areas of the
Magellan region. In total data from 519 stations pro-
vided the basis for our analysis. Forty-two of these
stations were sampled personally during three expe-
ditions with RVs “Victor Hensen” in 1994 (Arntz

and Gorny, 1996), “Vidal Gormaz” in 1995
(Mutschke et al., 1996) and “Polarstern” in 1996
(Fahrbach and Gerdes, 1997). The origin of the
remaining data is summarised in Table 1.

Data treatment

The total number of polychaete species used for
this data base includes all species records with exact
geographical positions (latitude-longitude), and at
least the presence of 1 individual per finding. The
sea surface around the tip of South America was
divided into 96 quadrants, each one degree longi-
tude and one degree latitude in size. Quadrants with-
out polychaete findings per station were not consid-
ered and quadrants with only one station were
homologised with the neighbouring quadrants (Fig.
1). The quadrants were enumerated from the
Atlantic to the Pacific direction; quadrants 1 to 66
plus quadrant 71 represented the Atlantic sector,
quadrants 72-75 represent the Straits of Magellan,
and quadrants 67 to 70 plus 76 to 96 represent the
Pacific side.

To check whether or not polychaete distribution
patterns coincide with the traditional (sub-)divisions
of the Magellan region sensu Balech (1954), Carreto
(1983), Longhurst (1998), Lancellotti and Vasquez
(2000) and Camus (2001), analyses of similarities
(ANOSIM) and a Multi-Dimensional Scaling
(MDS) between groups of quadrants were carried
out. ANOSIM and MDS were performed on the
basis of 216 species records from 96 quadrants to
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Fi. 1. — Grid of the sea surface off the tip of South America. Dots indicate sampling locations and quadrant numbers and traditional divi-

sions of the Magellan region. A: Atlantic, AU: Austral, C: Chubutiano, CAHO: Cape Horn Province sensu Longhurst (1998), CS: Chiloense,

CE: Chiloé, CH: Cape Horn sensu Lancellotti and Vasquez (1999), CI: Chonos Inlet, F: Fueguino, FKLD: Falkland Province, MS:
Magellan Straits, PI: Pacific Inlets, S: Santacruceno, SA: Subantarctic (sensu Camus, 2001).

evaluate the dissimilarity between our quadrant
groups and the traditional divisions. In the next step
the similarity percentage breakdown analysis (SIM-
PER; Clarke, 1993) describes the contribution of
each species to the dissimilarity between the
obtained groups of quadrants. All analyses were car-
ried out using the software PRIMER version 5.2.1
(Clarke and Warwick, 1994) with standardised pres-
ence/absence data.

The following acronyms were used by the
authors for the traditional division of the Magellan
region:
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A: Atlantic, AU: Austral, C: Chubutiano, CAHO:
Cape Horn Province sensu Longhurst (1998), CS:
Chiloense, CE: Chiloé, CH: Cape Horn sensu Lan-
cellotti and Vasquez (1999), CI: Chonos Inlet, F:
Fueguino, FKLD: Falkland Province, MS: Magellan
Straits, PI: Pacific Inlets, S: Santacruceno, SA: Sub-
antarctic (sensu Camus, 2001). For comparison with
the adjacent Subantarctic and Antarctic areas south
and temperate areas north, additional acronyms
(ANTA = Antarcticc, SANT = Subantarctic and
HUMB = Humboldt Current region respectively)
were introduced according to Longhurst (1998).



Sternaspidae
Pectinariidae
Acrocirridae
Sabellariidae
Trichobranchidae
Pilargidae
Goniadidae
Cossuridae
Chaetopteridae
Scalibregmidae
Hesionidae
Eunicidae
Dorvilleidae
Capitellidae
Arenicolidae
Aphroditidae
Oenonidae
Euphrosinidae
Amphinomidae
Sphaerodoridae
Sigalinoidae
Glyceridae
Opheliidae
Flabelligeridae
Onuphidae
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Serpulidae
Sabellidae )
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FI1G. 2. — Total species number per polychaete family obtained from the study (n = 431).

Many of the polychaete species used as discrim-
inators for subregions in the Magellan region also
occurred in adjacent and other parts of the world
ocean. Because of this, each species was categorised
according to its distribution range, basing on the
fundamental taxonomic studies of Hartman (1959 a,
b) and Rozbaczylo (1985). In addition, the most
recent taxonomical reviews for the species distribu-
tion of the eunicemorph polychaetes of Orensanz
(1990), and the families Spionidae (Blake, 1983),
Syllidae (Licher, 1999) and Glyceridae (Bogge-
mann, 2002) were consulted.

RESULTS

Up to now a total of 431 polychaete species have
been recorded for the Magellan region, summarising
124 years of polychaete research in this part of the
world. These species were divided into 108 genera
and 41 families. The most speciose families were
Syllidae, contributing 11% to the total polychaete
species, followed by Polynoidae (9%), Terebellidae
(8%), Spionidae (6%) and Lumbrinereidae (4%),
whereas other families were of minor importance (<
4%, Fig. 2).

Out of the 431 polychaete species, 104 species
were reported without exact catch positions and
another 111 species occurred as single findings, i.e.
they were not considered for further analysis. The
remaining 216 species thus provided the basis for
the numerical and statistical analyses.

TABLE 2. — ANOSIM pairwise test of presence/absence data of
polychaete species from quadrants according to the division by the
different authors. A: Atlantic AU: Austral C: Chubutiano CAHO:
Cape Horn Province CS: Chiloense CE: Chiloe CH: Cape Horn CI:
Chonos inlet F: Fueguino FKLD: Falkland Province MS: Magellan
Straits PI: Pacific Inlets, S: Santacrucefio SA: Subantarctic.* sig-
nificant difference. (R = Rank similarities; P = Probability values)

Hypothetical group sensu R P (%) Number =
different authors observed
Balech, 1954

S-C 0.2 0.2 1
S-F *0.321 0.1 0
S-CS *0.557 0.1 0
C-F 0.151 0.9 8
C-CS *0.564 0.1 0
F-CS *0.263 0.1 0
Lancellotti and Vasquez 2000

A -CE 0.342 1.5 14
A -MS *0.455 0.1 0
A -CI *0.617 0.1 0
A -CH * 0.86 0.1 0
CE - MS 0.329 2.9 28
CE-CI 0.026 514 18
CE - CH 0.476 0.6 2
MS - CI 0.244 7.5 74
MS - CH *0.524 0.1 0
CI -CH 0.31 33 11
Carreto 1988

nr-1v 0.179 0.4 3
PI-1II *0.428 0.1 0
PI-1V * 045 0.1 0
Camus 2001

SA - AU 0.112 5.9 58
A -SA *0.353 0.1 0
A -AU *0.517 0.1 0
Longhurst 1998

FKLD - CAHO *0.447 0.1 0
Present study

PI-A *0.482 0.1 0
PI - MS -0.034 53 52
A -MS 0.237 57.8 577
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Stress: 0,18

FiG. 3. — MDS ordination plot for the CAHO (circle) and FKLD
(squares) regions.

Agreement of polychaete distribution patterns
with traditional patterns

The results of the ANOSIM analysis summarised
in Table 2 show the subdivision of the Magellan
region into two significant subregions: one on the
Atlantic side (FKLD) and one on the Pacific shelf
(CAHO). This result resembles that obtained by
Longhurst (1998) on the basis of satellite pictures of
phytoplankton in surface waters.

The ANOSIM between CAHO and FKLD data
revealed a significant difference between the two
subregions (R= 0.4, P < 0.001; Table 2). The MDS
plot confirmed this (Fig. 3) and showed two distinct
quadrant groups on the Pacific and the Atlantic
shelves of the tip of South America.

TaBLE 3. — Results of the SIMPER analysis of presence/absence data of polychaete species from the CAHO and FKLD quadrants. Species
are listed in the order of their contribution to the average dissimilarity between both groups after Longhurst (1998). Diss: Dissimilarity; SD:

Standard deviation.

Species Mean Diss Diss / SD Contribution (%) Cumulative contribution (%)
Idanthyrsus macropaleus 2.65 0.79 2.80 2.80
Serpula narconensis 2.38 0.75 2.51 5.31
Perkensiana antarctica 2.05 0.71 2.16 7.47
Chaetopterus variopedatus 1.77 0.61 1.87 9.34
Glycera capitata 1.72 0.62 1.81 11.15
Onuphis pseudoiridescens 1.60 0.63 1.69 12.84
Leanira quatrefagesi 1.57 0.68 1.66 14.50
Ninoe falklandica 1.55 0.56 1.64 16.14
Polyeunoa laevis 1.54 0.61 1.63 17.77
Eunice magellanica 1.52 0.53 1.61 19.38
Maldane sarsi 1.51 0.57 1.59 20.96
Aglaophamus praetiosus 1.49 0.60 1.57 22.54
Harmothoe spinosa 1.47 0.65 1.55 24.09
Nicon maculata 1.47 0.58 1.55 25.64
Platynereis australis 1.28 0.47 1.35 26.99
Melinna cristata cristata 1.27 0.52 1.34 28.33
Harmothoe magellanica 1.19 0.53 1.26 29.59
Abyssoninoe abyssorum 1.17 0.54 1.24 30.82
Perinereis nuntia vallata 1.16 0.39 1.22 32.05
Gymnonereis hartmannschroederae 1.15 0.53 1.22 33.27
Amphitrite kerguelensis 1.13 0.56 1.19 34.46
Eunereis patagonica 1.06 0.51 1.12 35.58
Syllis (Syllis) sclerolaema 1.05 0.46 1.10 36.68
Kinbergonuphis dorsalis 0.92 0.45 0.97 37.65
Trypanosyllis gigantea 0.90 0.47 0.95 38.60
Glycinde armata 0.90 0.42 0.95 39.55
Sternaspis scutata 0.89 0.43 0.94 40.49
Harmothoe campoglacialis 0.88 0.45 0.92 41.41
Thelepus plagiostoma 0.85 0.43 0.90 42.31
Hyalinoecia artifex 0.85 0.33 0.89 43.21
Austrolaenilla antarctica 0.82 0.41 0.86 44.07
Typosyllis armillaris 0.78 0.36 0.83 44.90
Nereis eugeniae 0.78 0.48 0.83 45.72
Lumbrineris cingulata 0.77 0.52 0.82 46.54
Nothria anoculata 0.75 0.37 0.79 47.33
Nicolea chilensis 0.74 0.42 0.79 48.12
Lumbrineris magalhaensis 0.72 0.45 0.76 48.88
Autolytus charcoti 0.70 0.35 0.74 49.62
Marphysa aenea 0.70 0.30 0.74 50.36
Aphelochaeta cincinnata 0.69 0.39 0.73 51.09
Phylo felix 0.67 0.46 0.71 51.80
Aphrodita longicornis 0.65 0.29 0.69 52.49
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11 % (48 spp.)

18 % (77 spp.)
Disjunct specie

Cosmopolitan species

CAHO 6% (24 spp.)
FKLD 3% (15 spp.)

) - - -

HUMB 1% (3 spp.)

"Endemic" species

Species widely distributed off the tip
of South America and Antarctic

areas

61.2%
n=431
B
CAHO Complex
28.5 %
; ¢ 5.3.9
Tip'of Soiith FKLD Complex 5.3 %
America complex
27.4%
CAHO Complex Tip of South America FKLD Complex
complex
Spp. Spp. Spp.
HUMB-CAHO-SANT % CAHO-FKLD 42 FKLD-ANTA 1
HUMB-CAHO-SANT-ANTA °  HUMB-CAHO 57 FKLD-SANT 5
CAHO-ANTA 12 HUMB-CAHO-FKLD 19  FKLD-SANT-ANTA 3
CHA-SANT 32 FKLD-CAHO-ANTA 2
CAHO-SANT-ANTA 72 FKLD-CAHO-SANT 5
FKLD-CAHO-SANTA-ANTA 6
1

FKLD-HUMB-CAHO-ANTA

Fi1G. 4. — Graph A shows the percentage of species numbers characterised by the geographical range distribution of each polychaete species
in the Magellan region, including CAHO: Cape Horn subregion; FKLD: Falkland subregion, HUMB: Humboldt subregion: C: cosmopoli-
tan; D: disjunct species and the percentage of an arbitrary group of species widely distributed off South America and in the Antarctic. Graph
B shows further subdivisions of the arbitrary species group, including different combination of geographical range distribution of species
numbers with affinity to the Subantarctic areas (SANT) and Antarctic areas (ANTA). Number in brackets shows absolute species number.

Considering these results, SIMPER was per-
formed between the FKLD and CAHO data to iden-
tify the main contributor species for the average dis-
similarity (average = 94.75) and the possible differ-
ences in species composition between these shelves
off the tip of South America. In FKLD the main con-
tributor species with highest occurrence were Idan-
thyrsus macropaleus, Serpula narconensis, Perken-
siana antarctica, and Chaetopterus variopedatus,
whereas in the CAHO group species such as Glyc-

era capitata, Onuphis pseudoiridescens, Leanira
quatrefagesi and Ninoe falklandica were better dis-
criminators between the two subregions (Table 3).

Distribution patterns of polychaetes in the
Magellan region and affinities with the Antarctic

The distribution patterns of the polychaete fauna

are shown in Figures 4 a, b. These figures considered
all 431 species known from the Magellan region.
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Seventy-seven species (18%) appeared with disjunc-
tive findings worldwide. Forty-eight species (11%)
showed a cosmopolitan distribution. Only rather low
percentages of the polychaete species of the present
study were restricted to just one of the distinguished
subregions: 4% to the Atlantic side and 6% to the
southern Pacific side, whereas another 1% occurred
exclusively along the Pacific coast of South America
north of 42°S. Most of the remaining species (61%)
showed an overlapping distribution pattern every-
where along the South American coasts and down to
Antarctica. Because of the complexity and a high
number of species with overlapping distribution pat-
terns, we divided the remaining species into three
arbitrary groups representing the best fit to our above-
mentioned results (Fig. 4b).

The biggest of these groups (123 species)
showed close affinities to the CAHO area. The
species were distributed along the Pacific coast of
South America towards high Antarctic waters, and
some species even extended their northern distribu-
tion limit over 42°S into more temperate regions.

The smallest group (5%) showed closest affini-
ties between the FKLD area on the Atlantic side and
waters south of the Antarctic Convergence. Another
distinct group of species occurred in Atlantic and
Pacific waters around the tip of South America,
some of them even extending beyond 42°S latitude
northwards.

DISCUSSION

Species numbers and structure of the polychaete
fauna in the Magellan region

Based on the 431 species considered in this study,
the polychaete fauna was dominated by the families
Syllidae, Polynoidae, and Terebellidae. This domi-
nance was described before in the classical poly-
chaete reviews of Orensanz (1974) and Knox and
Lowry (1977) on the basis of 397 and 223 species
respectively. In our study Spionidae followed as the
next important family in the fourth position, whereas
Phyllodocidae occupied this rank in the studies of
Orensanz (1974) and Knox and Lowry (1977). The
latter sequence also resulted in the biodiversity
review of Clarke and Johnston (2003) for the whole
Southern Ocean and the study of Rozbaczylo (1985)
for the southeastern Pacific coast.

Since the studies of Knox and Lowry and Oren-
sanz in the mid-1970s, 32 new records and 2 new
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species have been described for the Magellan region
(Gambi and Mariani, 1999; Hilbig and Montiel,
2000; Montiel and Hilbig 2004). This increase may
be explained to some extent by new expeditions in
the 1980s and 1990s. Many of these species, how-
ever, occurred as “single findings” or “disjunctive
species”, i.e. due to few and scattered records, wide
distribution ranges, and/or uncertain taxonomical
status they did not have much value for zoogeo-
graphical analyses. Therefore our database for the
zoogeographical analysis consisted of fewer than
the 431 species described for the Magellan region in
total. Our results showed 111 species which
occurred as single records at the tip of South Amer-
ica. This agrees with the analyses of the macroin-
vertebrate fauna along the Chilean coast (Lancellot-
ti and Vasquez, 1999). These authors also described
this area as a zone with a high number of single
records of species, which may be a result of insuffi-
cient numbers of surveys in this region.

Zoogeographical patterns of the polychaete
fauna

Based on the polychaete presence/absence data,
the Magellan region can be subdivided into Pacific
and Atlantic subregions. A similar pattern results
from the satellite plankton discrimination of
Longhurst (1998). Due to the composition of the
plankton under the influence of the Humboldt Cur-
rent system and the Cape Horn Current this area is
called Humboldt Province. However, in our analysis
species occurring in the Humboldt area were poorly
represented, and we therefore propose a different
name for this zoogeographic area, the Cape Horn
subregion (CAHO).

In the last decade marine zoogeographical stud-
ies based on macroinvertebrates from the Pacific
coast of South America have been performed exclu-
sively with data from old literature (Fernandez et al.,
2000, Lancellotti and Vasquez, 1999; Camus, 2001).
These authors have given strong emphasis to the tra-
ditional zoogeographical barriers along the Chilean
coastline, as proposed by Viviani (1979) and
Brattstrom and Johanssen (1983)—for example the
42°S barrier between the Magellan region in the
south and the adjacent temperate region to the
north—and along the Atlantic coastline, as proposed
by Balech (1954). However, this traditional barrier
does not exist for many polychaete species, as is
obvious from the high percentage of overlapping
species with a wide range of distribution and the



high number of common species north and south of
42°8S. One reason could be an enormous ecological
capacity and tolerance of polychaetes to very differ-
ent environmental conditions, as is typical of organ-
isms of phylogenetically old lineage (Fauchald,
1984). Another reason may be local oceanographic
conditions (see below).

The marine realm is a dynamic system, i.e. fixed
borderlines hardly occur. Absolute barriers in aquat-
ic systems are almost impossible, and for many
species borders probably act more as filters than as
barriers, allowing species exchange in both direc-
tions (Dell, 1972; Scheltema, 1988; Hilbig, 1994;
Boltovskoy, 1999).

Do our arbitrary groups (Fig. 4) correspond to
polychaete distribution patterns and how could these
patterns be explained? We distinguished two groups
with species showing a high affinity to Antarctic
waters and one group that was restricted to South
American shelf areas. Within the first two groups
one group contained 28.5% of the species, showing
affinity between Pacific and Antarctic waters, and a
smaller second group (5.3%) showed affinity
between Atlantic and Antarctic waters. The process-
es and mechanisms behind these patterns are contro-
versially discussed in the literature (Orensanz,
1990). Two different explanations are under discus-
sion: a) common species in both areas
(Pacific—Antarctic or Atlantic—Antarctic) occur due
to the common history of the areas as parts of Gond-
wana (vicariance) and b) common species occur due
to dispersion of meroplanktonic larvae (dispersal-
ism). We suggest that dispersion of Antarctic species
through larval transport via easterly directed cur-
rents of the West Wind Drift (WWD) plays an
important role in the current distribution patterns of
the fauna around the tip of South America. This
hypothesis is supported by a higher proportion of
species with higher Antarctic affinities to the Pacif-
ic coast as compared to the relatively small propor-
tion of species with affinities to the Atlantic side.
However, according to Bhaud (1998) the spreading
potential of polychaete larvae does not necessarily
predict the adult distribution. Key processes for the
establishment of a successful population in a new
habitat are especially the recruitment conditions and
the substrate choice of settling larvae (Bhaud op.
cit). The presence of common species on both sides
of the Drake Passage provides strong evidence to
argue that dispersion might be an important process
for faunal exchange between the Magellan region
and Antarctica. The Polar Front does not therefore

function as a strict barrier for many species. In fact,
several of the dominating polychaete species in the
Magellan area as defined by the SIMPER analysis
(1. macropaleus, S. narconensis, C. variopedatus, L.
quatrefagesi) reproduce via meroplanktonic larvae
(Giangrande, 1997). Another hypothesis includes
the adjacent deep-sea areas as possible sources for
shelf species. However, potential pathways of
recolonisation of shelf communities from the deep
sea are still under study and hardly understood. The
results of the recent “ANDEEP” and “LAMPOS”
expeditions (Futterer ef al., 2003; Arntz and Brey,
2003) might be particularly important to present
keystones in the overall Antarctic-Magellan puzzle.
Finally, we suggest that the last group restricted
to the tip of South America and occurring exclu-
sively in South American waters with its high num-
ber of common species on the Pacific and Atlantic
side is the result of the glaciation history of the
southern parts of South America. The southeastern
Magellan region is a geologically young system
(Pisano, 1990), which was ice-covered during the
Last Glacial Maximum some 12,000 years BP
(Clapperton et al., 1995; Benn and Clapperton,
2000). All present polychaete species in Magellan
waters recolonised this area from adjacent Atlantic
and Pacific areas. Moreover, the Straits of Magellan
have been an important corridor for species
exchange between both sides since the opening
7,000 year BP (McCulloch and Davies, 2001). The
oceanography of this area reflects the intrusion of
oceanic waters from both sides of the continent and
the mixture of these water masses in the Paso Ancho
in the middle of the Straits. We suggest that the
opening of the Straits of Magellan created a new
pathway for enhanced exchange of faunal elements
from the Pacific to the Atlantic and vice-versa.
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