SCI. MAR., 63 (Supl. 1): 183-191

SCIENTIA MARINA

1999

MAGELLAN-ANTARCTIC: ECOSYSTEMS THAT DRIFTED APART. W.E. ARNTZ and C. RÍOS (eds.)

Structure and dynamics of the biota associated with
Macrocystis pyrifera (Phaeophyta) from the
Beagle Channel, Tierra del Fuego*
MARIANA L. ADAMI1 and SANDRA GORDILLO2
1
Cátedra de Diversidad Animal I, Universidad Nacional de Córdoba (UNC), Córdoba, Argentina.
Present address: Dept. Zoología de Invertebrados, Museo Argentino de Ciencias Naturales “Bernardino Rivadavia”, Av.
Angel Gallardo 470, CC 220, sucursal 5, (1405) Buenos Aires, Argentina.
2
Consejo Nacional de Investigaciones Científicas (CONICET), Centro Austral de Investigaciones Científicas (CADIC),
Ushuaia, Argentina. Present address: Cátedra de Estratigrafía y Geología Histórica, UNC, Cordoba, Argentina.

SUMMARY: The community associated to the kelp Macrocystis pyrifera from the Beagle Channel (54°00’S; 68°20’W) was
studied. Sixty-eight taxa including Algae (5), Porifera (indet.), Bryozoa (7), Nemertea (2), Annelida (10), Mollusca (22),
Crustacea (15) and Echinodermata (7) were recognized. A seasonal sampling during one year showed differences in taxa
composition when comparing (a) two different environments; (b) the spring-summer period and the autumn-winter period;
and (c) the parts of the alga (fronds and holdfast).
Key words: Macrocystis pyrifera (associated community), Beagle Channel.
RESUMEN: ESTRUCTURA Y DINÁMICA DE LA BIOTA ASOCIADA AL ALGA MACROCYSTIS PYRIFERA (PHAEOPHYCEAE) EN EL CANAL
DEL BEAGLE, TIERRA DEL FUEGO. – Se estudió la comunidad asociada al alga Macrocystis pyrifera del Canal del Beagle
(54°00’S; 68°20’O). Se reconocieron 68 taxones que incluyen Algae (5), Porifera (indet.), Bryozoa (7), Nemertina (2),
Annelida (10), Mollusca (22), Crustacea (15) y Echinodermata (7). Se realizó un seguimiento anual de la comunidad detectándose diferencias en la composición de los taxones al comparar (a) dos localidades con características ambientales diferentes; (b) los períodos estacionales; y (c) las partes del alga (frondes y disco de fijación).
Palabras clave: Macrocystis pyrifera (comunidad asociada), Canal del Beagle.

INTRODUCTION
The bipolar-antitropically distributed Macrocystis
pyrifera (L.) C. Agardh kelp forest is a characteristic
element of the Magellan region, which in Argentina
extends along the south Atlantic from Península de
Valdés to Tierra del Fuego (Kühnemann, 1970).
Like other macroalgae, this species serves as
substratum to a great number of organisms. Previous
*Accepted May 17, 1999.

studies on the fauna associated with Macrocystis
pyrifera were carried out at the Patagonian locality
of Puerto Deseado (Santa Cruz) by Elías (1981),
Kreibohm and Escofet (1985), López Gappa et al.
(1982) and Pallares and Hall (1974), among others.
For the Magellan region, Darwin (1889) made
the first observations of the great variety of organisms that live on Macrocystis pyrifera of the Straits
of Magellan during his trip on the ”H.M.S. Beagle”.
Other recent investigations on the communities
associated with this species were also made at the
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FIG. 1. – Map of the study area showing location of the two sampling sites; “Transported” refers to drifting algae.

Chilean locality of Puerto Toro on the Beagle Channel by Castilla (1985), Moreno and Jara (1984) and
Ojeda and Santelices (1984).
The main objectives of this work have been to
recognize the different taxa associated with holdfasts and fronds of the macroalga Macrocystis
pyrifera surrounding Ushuaia, at Tierra del Fuego
Island in the Argentinian sector, and to detect temporal and spatial changes in its community structure.
MATERIAL AND METHODS
Study area
The material studied was collected in the forests
of Macrocystis pyrifera within a sector of the north
coast of the Beagle Channel (54°00´S, 68°20´W;
Fig. 1). The studied area was divided into two
zones. The western zone, which comprises Bahía
Ensenada, Isla Dos Lomos and Islas Bridges, is
called here “Area 1”. The eastern zone, which
includes Bahía Ushuaia and a sector adjacent to
Isla Casco, is named “Area 2”. Water temperature
ranges between 6.0 (winter) and 8.9 oC (summer)
in Bahía Ensenada and between 5.9 and 8.9 oC in
Bahía Ushuaia, respectively (Quirós et al., 1993).
With respect to winds, Area 1 is more exposed to
westerly winds than Area 2, which is protected by
the presence of the Península Ushuaia. A more
detailed description of the physical characteristics
of the region is provided by Derrotero Argentino
(1981). In relation to nutrients, Bahía Ushuaia is
characterized by a high deposition of organic mat184 M.L. ADAMI and S. GORDILLO

ter since it is a harbour and Ushuaia’s waste outlet.
Oxygen level ranges between 8.3 and 8.8 mg/l in
Bahía Ensenada and between 8.6 and 9.2 in Bahía
Ushuaia (Quirós et al., 1993).
Sampling design
Surveys were conducted during 9 seasonal samplings, throughout a 1-year study between June 1995
and July 1996. A total of 43 samples were obtained
randomly, at depths ranging from 2 to 10 meters,
within the considered area. Field collections were
made by means of three methods of sampling:
SCUBA diving; hand collection from a rubber boat;
or the collecting of fresh plants recently dragged by
the currents onto the shores. Each sample consisted of
a plant or part of it (holdfast or fronds). Following
extraction, the holdfast of each plant was separated
(cut off) from the fronds to avoid the mixing of the
respective fauna. Immediately, each sample was
placed in plastic bags in order to reduce loss of animals. In the laboratory, the different samples were
weighed. Plants with holdfast and non-holdfast parts
weighed between 1.8 and 3.6 kg. Plants without holdfasts weighed between 0.5 and 15.0 kg. The maximum weight of 15.3 kg corresponds to a holdfast
obtained from Islas Bridges (Area 1). Specimens
were maintained under laboratory conditions (aquaria) for few days. After counting, a great part of the
specimens were returned alive to the sea, but some
taxa were taken for closer determination and fixed in
a 4% formaldehyde solution (Annelida, Nemertea) or
in a 40% alcohol solution (the remaining groups)
according to Boltovskoy (1981).

The fauna was identified by means of systematic
catalogues (Bernasconi, 1953, 1964; Bernasconi and
D’Agostino, 1977; Castellanos, 1988; Gordillo,
1995; Hernandez and Tablado, 1987; López Gappa,
1975; Ringuelet, 1969) and the help of specialists on
the different taxonomic groups (see acknowledgments). The different taxa were identified to the
species level whenever possible. No attempt was
made to identify Porifera to species.

The relative proportion of the total fauna was
also estimated by means of the Index of Presence
(Pallares and Hall, 1974). One advantage of this
qualitative index is that it equally includes colonial
and non-colonial groups. Following Pallares and
Hall (1974) an arbitrary scale was applied that associates different consecutive values to its relative proportion, as follows: 0 (0-0.1%; absence); 1 (>0.120%; rare); 2 (>20-40%; fairly common); 3 (>4060%; frequent); 4 (>60-80%; very frequent); 5 (>80100%; constant).

Analyses

Trophic analysis

Diversity

In addition, for trophic analysis, individual
species were grouped into larger groups based on
trophic characteristics. Species were classified as
producers, suspension feeders, browsers, carnivores
and detritus feeders. Based on our data, and previous
information on the species associated with holdfasts
(Ojeda and Santelices, 1984) and non-holdfasts
(Castilla, 1985), a trophic web of the Macrocystis
pyrifera community from the Beagle Channel is
described.

Identification of taxa

To document temporal and spatial changes in the
structure of the invertebrates inhabiting the Macrocystis pyrifera kelps and to detect variations of the
fauna associated to different sectors of a plant (holdfast and fronds), the same number of plants was considered for each treatment. On this basis we compared the taxa associated to Macrocystis pyrifera in
order to establish the existence of: (a) environmental variations, comparing two differently exposed
areas (i.e, 9 samples from Area 1 vs. 9 samples from
Area 2); (b) seasonal or temporal patterns (autumnwinter period and spring-summer period; N=21) and
(c) ecological differences based on the parts of the
plant (frond and holdfast; N=17). Statistical analysis
of diversity was performed using 3 diversity indices:
the Shannon-Wiener index (Magurran, 1988); the
Equitatibility index (Odum, 1972); and the Dominance index (Begon et al., 1987). The significance
of differences in diversity measures between compared sets of data within each treatment was
assessed with the Krustal-Wallis non-parametric test
(Miller et al., 1992). Taking into account that the
indices above do not include colonial groups
(Porifera, Bryozoa and Cirripedia), another Diversity index, used previously by Martínez (1988), was
considered to estimate the relative taxa richness of
the fauna under study. This index is given by the
equation (number of taxa in each locality / total
number of taxa) * 100.
Relative abundance
The relative abundance of each group was calculated on the base of the numerical proportion of each
taxon/total number of specimens. In this quantitative
analysis the colonial taxa were excluded.

Size frequency distribution of Gaimardia trapesina
Finally, the size-frequency distribution of the
bivalve Gaimardia trapesina was calculated since
the species was -a priori- recognized as extremely
abundant as an attached form of the fronds of this
kelp. Specimens of Gaimardia trapesina were measured in length and height with a caliper to 0.1 mm
accuracy. Size frequency distribution of this bivalve
was estimated by height, using arbitrarily age class
groupings: Class A (< 5 mm), Class B (5 to 10 mm)
and Class C (>10 to 15 mm).
RESULTS
Species richness and diversity indices
A total of 68 taxa representing 7 phyla associated with Macrocystis pyrifera were recorded in this
study (Table 1). Mollusca was the most species-rich
group (22 species) with three classes (Gastropoda,
Bivalvia and Amphineura) contributing with 12, 8
and 2 species, respectively. Crustacea was the next
most species-rich group (15 species), with
Amphipoda (7 species) contributing the greatest
number of taxa within this phylum, followed by
BIOTA ASSOCIATED WITH MACROCYSTIS PYRIFERA 185

TABLE 1. – List of taxa of marine invertebrates and algae identified in this study.
ALGAE
1 Halopteris sp.
2 Synanthrophyton sp.
3 Hydrolithon sp.
4 Ectocarpus sp.
5 Rodophyta
? PORIFERA
BRYOZOA
6 Tubulipora sp.
7 Membranipora sp.
8 Fenestrulina majuscula Hayward, 1980
12 Indet. (4 spp.)
NEMERTEA
14 Indet. (2 spp.)
POLYCHAETA
Errantia
15 Nereidae
16 Polynoidae
Sedentaria
17 Terebellidae
18 Cirratulidae
19 Glyceridae
20 Spirorbidae
21 Paralaeospira sp.
22 Protolaeospira sp.
23 Romanchella sp.
24 Indet. (1 sp.)
POLYPLACOPHORA
25 Plaxiphora sp.
26 Tonicia sp.
BIVALVIA
27 Zygochlamys patagonica (King and Broderip, 1831)
28 Limatula pygmaea (Philippi, 1845)
29 Mytilus edulis chilensis Hupé, 1854
30 Brachidontes purpuratus (Lamarck, 1797)
31 Aulacomya atra (Molina, 1782)
32 Gaimardia trapesina (Lamarck, 1819)
33 Tawera gayi (Hupé, 1854)
34 Hiatella solida (Sowerby, 1834)
GASTROPODA
35 Fissurella oriens (Sowerby, 1834)

36 Nacella magellanica (Gmelin, 1790)
37 Nacella deaurata (Gmelin, 1790)
38 Nacella mytelina (Helbling, 1779)
39 Margarella violacea (King & Broderip, 1831)
40 Laevilitorina caliginosa (Gould, 1849)
41 Crepipatella dilatata (Lamarck, 1822)
42 Calyptraea pileolus d’Orbigny, 1841
43 Trophon geversianus (Pallas, 1774)
44 Xymenopsis muriciformis (King, 1831)
45 Pareuthria plumbea (Philippi, 1944)
46 Siphonaria lessoni (Blainville, 1824)
CIRRIPEDIA
47 Chthamalus sp.
ISOPODA
48 Iais sp.
49 Cassidinopsis emarginata (Guerin-Meneville, 1843)
50 Cymodocella eatoni (Miers, 1875)
51 Exosphaeroma sp.
AMPHIPODA
52 Paramphitoe femorata (Kroyer, 1845)
53 Gondogeneia sp.
54 Austroregia huxleyana (Bate, 1862)
55 Paramoera sp.
56 Bircenna fulva Chilton, 1884
57 Jassa alonsoae Conlan, 1990
58 Bemlos sp.
DECAPODA
59 Halicarcinus planatus (Fabricius, 1775)
60 Pagurus comptus White, 1847
61 Peltarion spinosulum (White, 1843)
ASTEROIDEA
62 Anasterias antarctica (Lutken, 1856)
63 Anasterias sp.
64 Patiriella fimbriata (Perrier, 1876)
OPHIUROIDEA
65 Ophiophragmus chilensis (Muller and Troschel, 1843)
66 Ophiactis asperula (Philippi, 1858)
ECHINOIDEA
67 Pseudechinus magellanicus (Philippi, 1857)
68 HOLOTHUROIDEA

Isopoda (4 species), Decapoda (3 species) and Cirripedia (1 species). Polychaeta contributed with 10
species to the total taxa collected. Echinodermata
contributed with 7 species, with Asteroidea (3
species), Ophiuroidea (2 species), Echinoidea (1
species) and Holothuroidea (1 species). Bryozoa
also contributed with 7 species. Taxa which contributed with minor number of species were Algae
(5 species) and Nemertea (2 species). Porifera were
not considered here because the taxonomy of this
group was not analyzed. Figure 2 shows variations
in species richness according to the parts of the plant
(A), to different localities (B), and to seasonal periods (C).
In relation to diversity indices, statistically significant differences were obtained when comparing
the parts of the plant and two different environments
(Table 2). When the parts of the plant were considered separately, diversity indices show that holdfasts
exhibit a higher diversity of taxa compared to the
fronds. When considering different environmental

TABLE 2. – Diversity indice (see Material and Methods). Colonial
taxa such as Bryozoa, Porifera and Cirripeda are excluded.
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Treatment

Parts of the plant
Fronds
(N=17)
Holdfasts
(N=17)
Different environments
Area 1
(N=9)
Area 2
(N=9)
Seasonal periods
Spring/Summer (N=21)
Autumn/Winter (N=21)

Total Diversity Dominance Equitability
of ind. (Shannon)(Begon et al.) (Odum)

7026
1930

1.68 (*) 0.43 (*)
2.21 (*) 0.41 (*)

0.39 (*)
0.45 (*)

596
12855

3.12 (*) 0.15 (*)
1.35 (*) 0.53 (*)

0.71 (*)
0.32 (*)

13674
794

1.59
2.63

0.48
0.27

0.33
0.62

(*) significant differences between comparisons within the considered treatment (Kruskal-Wallis test).

conditions, a comparison between both localities
studied showed higher diversity values for Area 1.
Finally, a seasonal comparison of the invertebrates
based on the Shannon Index shows a higher diversity value for the autumn-winter period, but using
another diversity index indicating taxa richness

TABLE 3. – Martínez (1988) diversity index (colonial taxa included).
Treatment

Holdfasts
Fronds
Area 1
Area 2
Spring/Summer
Autumn/Winter

FIG. 2. – Species richness (percent share) of major groups. Comparison between holdfasts and fronds (A); between Bahía Ushuaia and
Bahía Ensenada (B); and between spring/summer and autumn/
winter period (C).

(Table 3), that includes colonial taxa, the highest
diversity value corresponds to the spring-summer
period.
Relative abundance
When considering the fauna associated with different parts of the plant, results show that the fronds
(N=22) were dominated by Mollusca (46.0%) with
14 species. The numerically dominant species comprised Gaimardia trapesina (16.2%); Mytilus edulis
chilensis (6.6%); Margarella violacea (5.3%);
Nacella mytelina (5.0%) and Laevilitorina caliginosa (4.6%). Amphipoda occupies the second place
in abundance (41.33%) with Paramphitoe femorata
as the main taxa. Groups absent on the fronds were
Nemertea, Ophiuroidea and Holothuroidea. Holdfasts (N= 17) were dominated by Polychaeta
(33.4%), followed by Mollusca (25.4%; 21 spp.)
with Trophon geversianus (6.1%) as the main taxon.
Other major groups were Isopoda (19.0%) and Echinoidea (6.4%) with one species, Pseudechinus mag-

Diversity index
(Martínez, 1988)

Number of taxa
(Total of taxa=68)

78.26
52.17
91.30
56.52
88.40
53.62

54
36
63
39
61
37

ellanicus. Continuing with Mollusca, the bivalve
Zygochlamys patagonica appeared only on the
fronds. Gaimardia trapesina is well known as a typical species of the fronds, but appeared in very low
proportion within the holdfasts (0.9%). Some taxa
exclusively on the holdfasts were Trophon geversianus, Calyptraea pileolus, Crepipatella dilatata,
Nacella deaurata, Nacella magellanica, Tawera
gayi, Brachidontes purpuratus, Limatula pygmaea
and Plaxiphora sp.
A temporal comparison of the invertebrates
showed that Mollusca (41.26%, 13 spp.) and
Amphipoda (36.0%) dominate during the autumnwinter period (N=9), but a more varied fauna consisting of Mollusca (30.5%; 28 spp.), Amphipoda
(25.4%), Polychaeta (18.0%) and Isopoda (16.8%)
characterize the spring-summer period (N=21).
Some absent major groups in the autumn-winter
period were Holothuroidea, Isopoda and Nemertea.
Finally, when comparing Area 1 (Ensenada) with
Area 2 (Ushuaia), data show that in Area 1 (N=21)
Mollusca was the dominant group, with 21 species,
constituting 30.5% of the total. Amphipoda, and
then Polychaeta were the next most abundant
groups, contributing 23.6% and 21.1%, respectively.
In Area 2 (N=9), Amphipoda (40.2%) is the most
abundant group, followed by Mollusca (35.5%; 12
spp.), Isopoda (15.8%) and Polychaeta (4.9%).
Entire groups like Holothuroidea, Ophiuroidea,
Nemertea and Algae are absent in this area.
The index of presence always showed Mollusca as
the best represented group. Excluding Mollusca,
when the parts of the plants are considered, fronds
are best represented by Amphipoda (3 in the scale)
and holdfasts (2 in the scale) by Nemertea, Spirorbidae, Isopoda, Amphipoda and the sea-urchin
Pseudechinus magellanicus. Considering the two
areas, Area 1 is best represented by Spirorbidae,
Amphipoda and Pseudechinus magellanicus. In
Area 2, Amphipoda exhibits the highest value (3 in
the scale) followed by Isopoda (2 in the scale).
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FIG. 3. – Trophic web showing the main taxa and major groups belonging to different functional trophic groups.

Finally, a seasonal comparison using the Index of
presence showed that Amphipoda exhibit the highest value of 3 in the two periods compared.
Trophic relationships
Figure 3 shows a generalized trophic web that
includes 20 taxa and taxonomic groups of invertebrates. Carnivores were best represented by asteroids (Cosmasterias lurida (Philippi, 1858), Anasterias spp.) and gastropods. (Trophon spp.); herbivores included echinoids (Pseudechinus magellanicus), amphipods, chitons (Plaxiphora spp.) and several species of gastropods (Fissurella oriens, Nacella mytelina, Crepipatella dilatata, Margarella violacea). Suspension feeders belonged to diverse tax188 M.L. ADAMI and S. GORDILLO

onomic groups (Porifera, Spirorbidae, Bivalvia, Cirripedia). Finally, detritus feeders involved isopods
(Exosphaeroma sp.), decapods (Halicarcinus planatus), gastropods (Pareuthria plumbea), ophiuroid
(Ophiophragmus chilensis), polychaetes and
nemertines.
Size-frequency distribution of Gaimardia
trapesina
Among a total of 500 specimens of Gaimardia
trapesina counted on the fronds of one single plant
of 1.9 kg, Class C with large specimens was the
most abundant (N=200-250), followed by Class B
with individuals of intermediate size (N=200-150)
and Class A represented by juvenile specimens

FIG. 4. – Size-frequency distribution of Gaimardia trapesina based
on 500 individuals from a single plant of 1.9 kg, collected in January 1996. Class A: specimens <5 mm; class B: specimens from 5 to
10 mm; class C: specimens >10 to 15 mm.

FIG. 5. – Relationship between shell length and shell height of
Gaimardia trapesina (N=500 specimens, see Fig. 4). Regression
equation: y = 0.6094 x + 1.0537; R2 = 0.8705; r2=0.9327.

(N=50-0) (Fig. 4). The relationship between shell
length and shell height of this species is shown in
Figure 5.
CONCLUSIONS AND DISCUSSION
The fauna associated to Macrocystis pyrifera
from the Beagle Channel showed variations in faunal composition associated with holdfasts and
fronds, and variations due to different environmental conditions and seasonal variations in its community structure.
Based on the above results, Mollusca are the best
represented taxonomic group, followed by the Crustacea, Polychaeta, Echinodermata and Bryozoa,
besides other minor groups.
According to the parts of the plants the major
diversity of taxa was observed in the holdfasts with
dominance of Polychaeta, Mollusca, Isopoda and
Nemertea. Ojeda and Santelices (1984) mention that
the general roles played by holdfasts of kelp-like
Phaeophyta with respect to the fauna which inhabits

them include those of mechanical shelter (wave
impact), refuge from predators and nursery grounds.
Besides Porifera, three groups -Nemertea, Ophiuroidea and Holothuroidea- were found exclusively
associated with holdfasts. Within Isopoda, Cassidinopsis emarginata and Cymodocella eatoni
appeared only on the fronds, but Iais sp. and Exospheroma sp. were found exclusively within the holdfasts. Taking into account the trophic groups, the
holdfast was characterized by the presence of different functional groups, with detritivorous and carnivorous taxa well represented, while filter species such
as the bivalve Gaimardia trapesina and browsers
such as the amphipod Paramphitoe femorata found
shelter on the fronds. A reason for this differential
distribution could be the fact that fronds give a great
surface of adherence for Gaimardia trapesina, and
consequently, a major availability of food; while for
the amphipods the fronds offer a great surface to
browse.
As regards seasons, the maximum values of abundance and diversity (when colonial and non-colonial
taxa are included) occurred in the spring-summer
period, while in the autumn-winter period entire
groups such as Nemertea, Polyplacophora, Isopoda,
Cirripedia, Asteroidea and Holothuroidea disappeared. A temporal comparison of the invertebrate
biomass values made by Ojeda and Santelices
(1984) showed that in spring the abundance of
invertebrates in holdfasts of Macrocystis pyrifera
was significantly greater than in other seasons.
These authors relate the phenomenon of seasonal
migration of dominant taxa such as the sea-urchin
Pseudechinus magallanicus, the crabs Pagurus forceps H. Milne Edwards, 1836 and Halicarcinus
planatus and the asteroid Anasterias antarctica to
the reproductive behaviour of these taxa in the sense
that holdfasts can offer refuge for spawning, reproduction or shelter for oviparous females and their
embryos. Following these authors, lower values of
abundance were found in summer and intermediate
values occurred in autumn and winter. In that sense,
a direct comparison with our data is not possible
since we discriminate between spring-summer season and the autumn-winter period, with higher values during the spring-summer period. But, taking
into account species richness and diversity, highest
diversity values were found in the autumn-winter
period. These results are quite different when colonial taxa are included, with highest taxa richness
values for the spring-summer period. If only the
Mollusca are considered, since they are the best repBIOTA ASSOCIATED WITH MACROCYSTIS PYRIFERA 189

resented group in abundance and diversity of
species, we observed that –with the exception of
Gaimardia trapesina living on the fronds- the
spring-summer period was characterized by the
dominance of juvenile specimens, specially associated with the holdfasts. Thus, we postulate that seasonal changes are in part related with seasonal
changes of the fauna associated with the holdfasts.
Besides a refuge related to reproductive behaviour
of some taxa and groups, holdfasts may also represent juvenile recruitment areas for different species
of molluscs that use other substrata existing outside
the holdfast during the growth period (e.g. Mytilus
edulis chilensis).
According to the localities, detritivorous organisms are well represented at Bahía Ushuaia (Area 2)
which is characterized by a great deposition of nutrients; while at Bahía Ensenada (Area 1), the filtering
taxonomic groups predominate. These differences
could be related with the presence of Península
Ushuaia, which protects Bahía Ushuaia from western winds; for that reason the water mass is less turbulent and relatively quieter. In addition, this bay is
a harbour and Ushuaia’s waste outlet. On the other
hand, Bahía Ensenada is more exposed to the western winds, and therefore it is characterized by turbulent waters, resulting in lesser sediment deposition
and an increased food availability, which benefits
filtering species.
Trophic analysis showed that different major taxonomic groups (at least 8 phyla) interact conforming
different functional trophic groups in a complex
food web associated to Macrocystis pyrifera. Asteroids such as Cosmasterias lurida and other sea stars
(Anasterias spp.) were the most notable consumers
in the second trophic level. Similar to observations
made by Castilla (1985) in Puerto Toro, Navarino
(Beagle Channel), herbivore first-level consumers
were diverse in Macrocystis pyrifera kelp surrounding Ushuaia. The main herbivores were the sea
urchin Pseudechinus magellanicus, amphipods and
several species of gastropods (i.e. Fissurella oriens,
Nacella mytelina, Crepipatella dilatata, Margarella
violacea) and chitons (Plaxiphora sp.). In that sense
Castilla (1985) mentioned another species of sea
urchin, Loxechinus albus (Molina, 1782), but this
species was not recorded in our study. The asteroid
Cosmasterias lurida also preys on a group of second-trophic level carnivore snails (Trophon spp.), as
was previously mentioned by Castilla (1985); however, these snails are main predators of mussels, as
was observed by divers in the field and under labo190 M.L. ADAMI and S. GORDILLO

ratory conditions. Trophon spp. and related genera
also prey, among others, on the mussels Aulacomya
atra and the barnacle Chthamalus sp, such as different other bivalves including Hiatella solida and
Mytilus edulis chilensis. Gaimardia trapesina
appears to be a potential prey of the sea stars (Castilla, 1985), but it was also observed in Bahía Ushuaia
consumed by sea gulls (Larus dominicanus Licht,
1823). The trophic web also contains a number of
filter-feeding species belonging to different taxonomic groups (Porifera, Spirorbidae, Bivalvia, Cirripedia). Detritus feeders, such as the isopod
Exosphaeroma sp., the crab Halicarcinus planatus,
the gastropod Pareuthria plumbea, the ophiuroid
Ophiofragmus chilensis, Polychaeta and Nemertea,
among other groups, represent another important
group.
Finally, our results show that the fronds of
Macrocystis pyrifera constitute a main substrate for
the population of the bivalve Gaimardia trapesina
for which at least three size-classes that represent
different ages are recognized. Following Aracena et
al. (1997), individuals belonging to Class A are
juvenile specimens. Very little published information is available with regard to the biology of this
species, but it is known that Gaimardia trapesina
broods its young and has no-free living larval stage
(Helmuth et al., 1994). In relation to geographic distribution patterns, this Subantarctic bivalve is able to
disperse over long distances by means of rafting on
Macrocystis pyrifera (Figueiras, 1963; Helmuth et
al., 1994).
ACKNOWLEDGEMENTS
We are indebted to Gloria Alonso (Amphipoda),
Juan José López Gappa (Bryozoa and Polychaeta),
Gustavo Lovrich (Crustacea), Sandra Molina
(Algae), and Alejandro Tablado (Echinodermata)
who provided their expertise on the identification or
confirmation of different taxa recorded. To the staff
of the CADIC, especially to María Laura Mendoza
and Nemesio San Román who provided technical
support and facilitated the use of the aquaria; to the
divers Alejandro Alonso (Base Naval Ushuaia) and
Adalberto Ferlito (CADIC); and to Pedro Medina
(CADIC) for his help during the fieldwork. This
work was financed by our own funds and was carried out when M.A. underwent pregraduate research
training at the University of Córdoba under the
supervision of S.G.

REFERENCES
Aracena, O., I. Lépez and F. Vejar. – 1997. Características poblacionales de Gaimardia trapesina del extremo sur de Magallanes,
Chile. Resúmenes IBMANT. Punta Arenas, Chile (mimeo).
Begon, M., J.L. Harper and C.R. Townsend. – 1987. Ecología: Individuos, poblaciones y comunidades. Ediciones Omega,
Barcelona.
Bernasconi, I. – 1953. Monografía de los equinoideos argentinos.
Mus. Hist. Nat, Montenvideo, 2a Ser, 7(2): 1-57.
Bernasconi, I. – 1964. Asteroideos Argentinos. Claves para los
órdenes, families, subfamilias y géneros. Physis, 24(68): 241277.
Bernasconi, I. and M.M. D’Agostino. – 1977. Ofiuroideos del mar
epicontinental argentino. Rev. Mus. Arg. Cienc. Nat.
“Bernardino Rivadavia”, 5: 91-107.
Boltovskoy, D. – 1981. Atlas del Zooplancton del Atlántico Sudoccidental. INIDEP, Mar del Plata.
Castellanos, Z.A. – 1988. Catálogo Descriptivo de la Malacofauna
Marina Magellánica I. Placophora. Comisión de Investigaciones Científicas, Buenos Aires.
Castilla, J.C. – 1985. Food webs and functional aspects of the kelp,
Macrocystis pyrifera, community in the Beagle Channel, Chile.
In: W.R. Siegfried, P.R. Condy and R.M. Laws (eds), Antarctic
Nutrient Cycles and Food Webs, pp. 407-414. Springer-Verlag,
Berlin, Heidelberg.
Darwin, C. – 1889. Journal of Researches into the Natural History
and Geology of the Countries Visited During the Voyage of
H.M.S. Beagle Round the World. London.
Derrotero Argentino. – 1981. Parte III. Archipiélago Fueguino e
Islas Malvinas. Publ. Serv. Hidrograf. Naval, H 203: 1-304.
Elías, I. – 1981. Estudios sobre la población del isópodo Limnoria
(Phycolimnoria) chilensis Menzies asociada al grampón de
Macrocystis pyrifera. Physis, 40(98): 33-42.
Figueiras, A. – 1963. Nota de la presencia de Gaimardia trapesina
(Lamark), (Mollusca, Pelecypoda) en la costa oceánica
uruguaya. Com. Soc. Malac. Urug., 1(5): 125-126.
Gordillo S. – 1995. Moluscos australes. Introducción al
Conocimiento de los Bivalvos y Caracoles de las Costas del
Canal Beagle, Tierra del Fuego. Zagier & Urruty Public.,
Buenos Aires.
Helmuth, B., R.R. Veit and R. Holberton. – 1994. Long-distance
dispersal of a subantarctic brooding bivalve (Gaimardia

trapesina) by kelp-rafting. Mar. Biol., 120: 421-426.
Hernandez, D.A. and A. Tablado. – 1987. Asteroidea de Puerto
Deseado (Santa Cruz, Argentina). Contr. Científ. CENPAT,
104: 1-16.
Kreibohm, I. and A.M. Escofet. – 1976. La fauna de anfípodos asociados a los bosques de Macrocystis pyrifera en Chubut:
Amphitoe femorata (Kroyer) (Amphitoidea) y Bircenna fulva
Chilton (Eophliantidae). Physis, 35(90): 77-91.
Kühnemann, O. – 1970. Algunas consideraciones sobre los bosques
de Macrocystis pyrifera. Physis, 29(79): 273-296.
López Gappa, J.J. – 1975. Briozoos marinos de Tierra del Fuego.
Physis, Sec. A, 34(89): 433-439.
López Gappa, J.J., E.E. Romanello and E.E. Hernández. – 1982.
Observaciones sobre la macrofauna y flora asociada a los grampones de Macrocystis pyrifera (l.) en Ría Deseado (Santa Cruz,
Argentina). Ecosur, 9(17): 67-106.
Magurran, A.E. – 1988. Ecological Diversity and its Measurement.
Chapman and Hall, London.
Martínez, S. – 1988. Los depósitos de la transgresión entrerriana
(Mioceno de Argentina, Brasil y Uruguay). Comparación de
sus principales áreas fosilíferas a través de los bivalvos y gastrópodos. Ameghiniana (Rev. Asos. Paleontol. Argent.), 25(1):
23-29.
Miller, I., J.E. Freund and R.A. Johnson. – 1992. Probabilidad y
Estadística para Ingenieros. Prentice-Hall Hispano, México.
Moreno, C.A and F. Jara. – 1984. Ecological studies on fish fauna
associated with Macrocystis pyrifera belt in the south of
Fueguian Island, Chile. Mar. Ecol. Progr. Ser., 15: 99-107.
Odum, P. – 1972. Ecología. Nueva Editorial Interamericana, México.
Ojeda, F.P. and B. Santelices. – 1984. Invertebrate communities in
holdfasts of the kelp Macrocycstis pyrifera from southern
Chile. Mar. Ecol. Progr. Ser., 16: 65-73.
Pallares, R.E. and M.A. Hall. – 1974. Análisis bioestadísticoecológico de la fauna de copépodos asociados a los bosques de
Macrocystis pyrifera. Physis, 33(86): 275-319.
Quirós, R., Luchini, L., G.A. Wicki and E. Errazti. 1993. Evaluación e identificación de sitios aptos para el desarrollo de la
acuicultura sobre la zona costera de la Isla Grande de la Tierra del Fuego y sus aguas interiores. Comisión Federal de Inversiones, Informe interno, Ushuaia: 1-600.
Ringuelet, R.A. – 1969. Clave para el reconocimiento de familias y
géneros de poliquetos del litoral Atlántico Argentino. Acta
Zool. Lilloana, 29: 194-216.

BIOTA ASSOCIATED WITH MACROCYSTIS PYRIFERA 191

