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During Hero cruises 72-5 and 73-2 off the coast of
South America I studied the organization of kelp com-
munities Macrocystis pyrifera that evolved in the ab-
sence of sea otters (Enhydra lutris, L). Sea otters are
carnivores that, in the northeastern Pacific, prevent pop-
ulation build-ups of invertebrate herbivores, especially
sea urchins. Off the coast of southern California alterna-
tive predators (sea otters long have been absent from
the area) reduce herbivore population and large (many
square kilometers) kelp beds flourish. I expected to lo-
cate alternative predators of sea urchins within South
American kelp communities, as well, but none were
seen. In fact, urchins in waters off southern Chile have
overexploited benthic algae (Dayton, Rosenthal, and
Mahan, 1973). Cruise 73-2 included studies in the vi-
cinity of Isla de los Estados and the coast of Tierra del
Fuego, the Beagle Channel and associated canals, and at
eight sites in Chilean waters that were established dur-
ing cruise 72-5.

In contrast to previous observations (Dayton et al.,
1973), large Macroystis beds were seen near Isla de los
Estados and Tierra del Fuego. Primarily these were
fringe beds ranging in width from 1/10th to 1 kilom-
eter and often extending along shores for many kilom-
eters. Forty man-dives were made at 11 beds near Isla
de los Estados, and eight man-dives were made at three
sites near Tierra del Fuego. Many transects were made
to learn the distribution, abundance, and size of Macro-
cystis plants in relation to water depth and abundance
of three sea urchin species and of various asteroid spe-
cies. The Isla de los Estados kelp beds are more similar
to those of the northeastern Pacific than those of Chil-
ean waters; the plants have large (50 to 100 centimeters
in diameter) holdfasts with many stipes, and similar
spacing patterns. Also there are small pacthes of sea
urchins with apparently little influence on algal associa-
tions.

The Macrocystis distribution near Isla de los Estados
often is zoned between upper (to 4 meters in depth)
and lower (below 25 meters in depth) bands of Les-
sonia fuscescens (Searles et al., 1973). Also, Lessonia
often seems sharply zoned below the intertidal Durvil-
lea antarcticus. It appears that the distribution patterns
of these large brown algae strongly are influenced by
competitive interactions. Another observation near Isla
de los Estados concerned the pronounced differences

among various bays in the densities of Loxechinus a/bus,
the sea urchin that most efficiently overexploits algae of
southern Chile.

Delays and an unexpectedly early termination of the
cruise allowed only 9 days to go as far north as Isla
Refugio (43 0 54.7'S. 73 0 15.5'W.) to visit the eight sites
established during the previous cruise. Because of the
lack of time two stations were omitted altogether, but
33 man-dives were made at seven sites and at six new
sites. Canopy cutting and urchin removal experiments
revealed a considerable increase in the growth of asso-
ciated algal populations. Unfortunately time did not
permit detailed collection at any experimental station
to ascertain the response of associated algal species to
previous experimental manipulation. Nor were we able
to look for such potential secondary effects as increases
in crustacea and polychaete populations as might be ex-
pected with an increase of algal turf following canopy
removal. These and other effects of the experiments
would have had much comparative value.

It is interesting to note that some of the larger Chilean
kelp beds seen during cruise 72-5 (November 172),
including ones at San Andres and Isa Coniao, largely
had been eliminated by cruise 73-2 (May 1973) ap-
parently by winter storms. Harvesting the beds 'would
be economically risky considering the small size of Chil-
ean kelp beds and the disturbances of grazers and storms.
The Islas Wollaston area, which we were unable to
visit, is one of the few areas in Chile where there might
be kelp beds with economic potential.

There are a few parallels between South American
kelp communities and those of the northeastern Pacific.
Both have Macrocystis pyrif era and both are overex-
ploited by sea urchins. But the strongest impression
gained in comparing these supposedly parallel commu-
nities concerns their extensive differences. The South
American kelp communities are much simpler in species
abundance and diversity, number and types of such
structural components as algal canopies, and the rela-
tive absence of carnivores. The question of how large
kelp communities persist near Isla de los Estados and
small areas of Tierra del Fuego, while they are de-
stroyed by sea urchins farther north, remains unan-
swered. This research was supported by National Sci-
ence Foundation grant GV-32511.
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Seaweeds of southern South America
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?ur studies of seaweeds found in waters of southern
Ar entina and Chile, begun during R/V Hero cruise 72-5
(S aries et al., 1973), were extended during cruise 73-2.
T e second cruise was divided into two parts: the first
( ay 3 to 15, 1973) was spent in Argentine waters in
th vicinity of Isla de los Estados and the southeastern
co St of Tierra del Fuego; the second began on May 16

W

en Hero passed through the Beagle Channel and en-
te ed Chilean waters. Three sites were visited on the
w y to the Strait of Magellan. Then eight sites visited
d ring cruise 72-5 were revisited as the ship proceeded
n rth through the channels of the Chilean archipelago.
T o new sites in Canal Smyth and Canal Collingwood
W re visited. Diving and collecting ended on May 25,
a d Hero returned to Ushuaia, Argentina, where the
cr ise began.

Seaweeds were collected by means of scuba diving
and intertidal sampling at each area, supplemented by
photographs. The collections (numbering about 1,500)
were preserved in formalin seawater and by pressing.
Data on algae abundance were collected by using 0.25-
scluare-meter quadrants. Part of the collection taken in
Chilean waters later was sent to the Hydrographic of-
fice of the Chilean Navy. Special effort was made to re-
1ate the variation in morphology of Lessonia fuscescens
Bry to depth and degree of exposure. This large kelp
(pig. 1) and the larger Macrocystis pyrif era (L.) C.
4gardh were the dominant subtidal plants in most of
tIie areas from Isla de los Estados to the Strait of Ma-
g11an. North of the strait L. fuscescens became less
cnSpicuous.

Observations from both cruises gave the impression
tiat fewer species are present in May. Further study of
secirnens from both cruises is necessary to substantiate
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Figure 1. A large specimen of Lessonia fuscescens Bory that was
collected at a depth of 30 meters at Puerto San Juan Salvamento,

Isla de los Estados, Argentina.
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