Dalziel, I. W. D. 1970. The evolution of the Scotia Arc. Geological Society of America Annual Meetings, Milwaukee, Wisconsin,
November 1970. P. 531-532 (abstract).
Daiziel, I. W. D., and R. Cortés. 1970. The tectonic history of
the Patagonian Andes. American Geophysical Union. Transactions, 51(4): 421 (abstract).
Dalziel, I. W. D., and R. Cortés. 1970. The tectonic style of the
Patagonian and Fuegian Andes. Upper Mantle Committee Symposium on Solid Earth Problems, Buenos Aires, Argentina, October 1970. p. 471-472 (abstract—published 1972).
Dalziel, I. W. D. 1971. The tectonic framework of the Southern
Antilles (Scotia-Arc)—its possible bearing on the evolution
of the Antilles. VI Caribbean Geological Conference, Margarita,
Venezuela, July 6-12, 1971. p. 19 (abstract).
Dalziel, I. W. D. 1971. The South Orkneys microcontinent.
Geological Society of America Annual Meetings, Washington,
D.C., November 1971. p. 536 (abstract).
alziel, 1. W. D., R. Kligfield, W. Lowrie, and N. Opdyke. 1971.
Paleomagnetic data from the Southernmost Andes and Antarctandes. American Geophysical Union Fall Annual Meeting, December 6-9, 1971. American Geophysical Union.
Transactions, 52(11): 921.
aiziel, I. W. D. 1972. The evolution, disruption and fragmentation of the Andean-Antarctandean cordillera in the
Scotia Arc region. NATO Advanced Study Institute Sympszum

on Continental Drift, Sea Floor Spreading and Plate Tectonics—
Implications for the Earth Sciences, Newcastle, England, April
1972. p. 13-5 (abstract).
Daiziel, 1. W. D., and R. Cortés. 1972. Tectonic style of the
southernmost Andes and the Antarctandes. 24th International
Geological Congress, Montreal, August 1972. p. 71 (abstract).
Dalziel, 1. W. D., Maarten J. de Wit, and Keith F. Palmer. 1973.
A fossil marginal basin in the Southern Andes. Geological
Society of America Annual Meeting, Dallas, Texas, November
12-14, 1973. p. 589 (abstract).
Dalziel, I. W. D., R. H. Dott, Jr., R. D. Winn, Jr., and R. L.
Bruhn. 1973. Tectonic relations of South Georgia Island to
the Southernmost Andes. Geological Society of America Annual
Meeting, Dallas, Texas, November 12-14, 1973. p. 590 (abstract).
Dalziel, 1. W. D., and K. F. Palmer. 1974. Progressive deformation and orogenic uplift at the southernmost extremity of
the Andes. Geological Society of America Annual Meeting.
Miami Beach, Florida. Abstracts with Programs (abstract).
Dott, R. H., Jr. 1974. The antiquity of the Scotia Arc. American
Geophysical Union. Transactions, 53: 178-179 (abstract).
Winn, R. L., Jr., and R. H. Dott, Jr. 1975. Deep water conglomerates in Mesozoic flysch of Chilean Tierra del Fuego.
American Association of Petroleum Geologists, Annual
Meeting, Dallas, Texas. Abstracts with Programs.

Vegetation of Isla de Los Estados, Argentina
GARRETT E. CROW

Department of Botany and Plant Pathology
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The primary mission of RIV Hero cruise 71-5
was a botanical expedition to Isla de los Estados,
Argentina, which is off the eastern tip of Tierra del
Fuego and is separated from it by LeMaire Strait.
This rugged, mountainous island is about 60

kilometers long, with its long axis running eastwest. Both the north and south coasts are much
dissected by numerous bays and harbors, many
fjord-like.
The itinerary of cruise 71-5 was designed to

Figure 1. Nothofagus betuloides-Drimys winteri association. N. betuloides is
In the foreground. Location: Puerto Celular.
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it. About 140 taxa are now known from Isla de
los Estados and its adjacent islands. On this expedition 1,413 collections of vascular plants (about
4,000 specimens, including duplicates) were made.
Seasonal ephemerals of late spring, summer, and
fall were probably not represented in our collections. Eight families of vascular cryptogams and
46 families of angiosperms are represented in the
flora. No gymnosperms are known to occur on the
island.
The following vegetation types occur on Isla de
los Estados:

Figure 2. Luxuriant growth of filmy ferns on forest floor.
Location: Puerto Parry.

explore both the north and south coasts in an effort to survey the island's flora, including vascular
plants, lichens, and bryophytes. Theodore R.
Dudley, R. N. P. Goodall, and I dealt with the
vascular plants. A full report of Hero cruise 71-5
was presented in Imshaug (1972).
The total vascular flora is strikingly impoverished
with regard to the number of species comprising

Figure 3. Nothofagus antarctica association. Location:
Puerto San Juan del Salvamento.
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(1) Evergreen forest formation. Nothofagu
betuloides-Drimys winteri association. The ever
green forest of Isla de los Estados is dominate

by Nothofagus betuloides and by Drimys winteri (figure

1). On the northwestern portion of the island, par
ticularly to the west of the Spegazzini Mountains,
the evergreen forest is characteristic of the Magel
lanic evergreen (mesic) transitional forest a
described by Young (1973). Considerable litter
occurs on the forest floor and there is a marke
sparseness of bryophytes and filmy ferns. In con
trast, the forest to the south and east of the islan
is much wetter and the forest floor consists of
luxuriant growth of bryophytes and filmy ferns
particularly Hymenophyllum tortuosum (figure 2)
The creeping shrub Prionotes myrsinites become
well developed, often forming a dense growth o
the forest floor, and frequently occurs climbing u
the bases of trunks and rotting stumps. Epiphyti,
ferns and bryophytes are also frequent and th
ground-dwelling fern, B lechnum magellanicum, i
often encountered. The forest of this portion of
the island is more characteristic of the true Magellanic evergreen rain forest occurring along coastal
southwestern Chile (Young, 1973).
The forest of Isla de los Estados, especially at
Cabo San Juan de Salvamente, at the eastern tip
of the island, was an important source of wood
for early sealing expeditions as this was the last
opportunity to take on wood before heading south
to the "barren" islands of the southern oceans
(Mitterling, 1959).
(2) Scrub formation. (a) Nothofagus antarctica
association. The summer green (deciduous forest of
the Magellanic region is represented by the upperelevation Nothofagus antarctica zone (Skottsberg,
1910). It is restricted to a narrow belt of dwarfed,
gnarled, scrub vegetation occurring above the evergreen forest at the upper elevations of the mountains, and just below the alpine zone (figure 3).
Vothofagus antarctica forms nearly a pure stand of
scrub with little undergrowth present. This stunted,
thick, crooked, flat-topped vegetation reaches a
ANTARCTIC JOURNAL

leight of 1 to 1.5 meters and is nearly impenetrable. Frequently, it was found more profitable
to struggle over the flat-topped surface than
through it. Nothofagus pumilio is entirely absent
from the island.
(b) Nothofagus betuloides-Marsippospermum grandiforum association. This vegetation type is best

developed on the slopes of the rounded hills
at Bahia Crossley at the northwestern end of the
island. Nothofagus betuloides is the important woody
4onstituent, shrubby in habit, and forming a dens(
growth that is sometimes almost impenetrable. Th
iush, Marsippospermum grandi'

pant ground cover (figure 4).

(3) Magellanic moorland formation. The plant
:ommunities of the moorland are perhaps the most
lifficult to define since the formation consists of
mosaic of subunits that may be quite small or
nay be very extensive, as is sometimes the case of
!stelia mats. The moorland is largely dominated
y Empetrum rubrum, Pernettya mucronata, and Marppospermum grandflorum (figure 5). Sphagnum moss
often present as well. At higher elevations, exensive low, flat mats of Astelia pumila and large,
[at patches of Caitha dione?folia are frequently
ncountered. Nowhere on the island were true
phagnum bogs encountered.
I (4) Alpine formation. Generally alpine sites
occur above 450 meters, with the lower limits modified locally by exposure and edaphic factors. Most
alpine sites consist of fellfield. The vegetation typically consists of cushion plants creeping along the
ground. Nothofagus antarctica and Empetrum rubrum
are generally present, but are greatly dwarfed and
grow prostrate to the soil surface (figure 6).

(5) Meadow formation. Marsippospermum grand'forum association. This community is generally

it

Figure 4. Nothofagus grandiflora-Marsipposperum grandiflorum association. Location: Bahia Crossley.

and bunch grasses. Only two beaches, at Puerto
Roca and at Bahia Colnett, are of sufficient length
to land a small plane.
(7) Maritime tussock formation. (a) Poa fiabeliata association. Out on the headlands and high
bluffs facing the ocean there is generally a zone
dominated by the tussock grass, Poaflabeliata. The
greatest development of the tussock grass formation was seen on Isla Alfredo Goifré, an island off
the north coast (figures 8 and 9). Here the Magellanic penguin finds the tussock grass bases ideal for
its burrows.

A site of especial interest is Cabo San Bartolomé,
at the southwestern end of the island. Here Not hofagus betuloides and Drimys winteri are dwarfed by
the strong westerly and southwesterly winds and
are restricted to draws. Tussock grass is well established on the windward slopes and numerous large

associated with valleys and other sites of level
terrain. The dense growth of Marsippospermum
grandflorum gives the appearance of a grass
meadow. Woody species attain only a small shrubby
form and occur scattered throughout (figure 7).

(6) Littoral vegetation. Plants along the rocky
shoreline occur rooted in cracks and shallow soil
pockets and are mostly cushion plants or tufted

plants. Colobanthus subulatus, Crassula moschata,
Plantago barbata, and Poa dar-winiana commonly

occur in this habitat.
Sandy beaches are infrequent on this island but
where they do occur the most common plants just
above the high tide mark are Senecio candicans,

Apium australe, Gait/ia sagittata, Acaena mageilanica,
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Figure 5. Magellanic moorland.
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Lk
Figure 6. Alpine. Location: mountain peak between Bahia
Alexander and Bahia Capitan Cánepa.

cushions (1 to 1.5 meters in diameter) of Bolax

on Isla Grande, Tierra del Fuego, and in fact widely
throughout the subantarctic, is entirely absent from
Isla de los Estados (Crow, 1974). The near absence
of weeds is especially noteworthy since Puerto Cook
was the site of a prison operated by the Argentine
government at the turn of the century (Bridges,
1948; Skottsberg, 1909). Skottsberg makes brief
reference to some occurrence of weeds at this site;
however, now no evidence of habitation can be
observed except for crosses marking gravesites.
The relative absence of weed species on the island
can most probably be attributed to a scarcity of
sites with a mineral soil rather than peat, as weeds
are generally colonizers of disturbed sites with a
mineral soil. The very wet, cold climate favors peat
formation and the peat accumulations would tend
to exclude weedy species, even in somewhat disturbed sites.
In addition to plant specimens, peat cores were
taken from three sites (Puerto Vancouver, Puerto

gummfera are conspicuous in the extensive Marsippospermum grandflorum meadow on top of the cape.

This locality is the only site where the giant petrel

(Macronectes giganteus) was seen nesting. This sec-

tion of Isla de los Estados is floristically reminiscent
of sites in the Falkland Islands (Islas Malvinas)
(Imshaug, personal communication).
Of particular interest is the near absence of introduced species on Isla de los Estados. Field mouseear chickweed (Cerastium arvense) is present, but
is infrequent and restricted to coastal sites. Similarly, only single occurrences of common mouseear chickweed (Stellaria media) were noted. Only
one specimen of dandelion (Taraxacum officinale)
was found, a plant that occurs abundantly in disturbed sites on Isla Grande, Tierra del Fuego.
Sagina procumbens, an introduced Eurasian
species that occurs widely in disturbed habitats

Figure 7. Marslpposperum grandiflorum association in
foreground. Hillside In background is covered with Nothofagus betuloldes-Marsipposperum grandiflorum association.
Nothofagus antarctica association appears as "bare"
patches on the upper slopes and the summit.
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Figure 8. Maritime tussock formation. Poa flabeliata. Location: Isla Alfredo Goftré.

Figure 9. Tussocks of Poa fiabellata. Location: Isla Alfredo
Goifré.
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elular, and Bahia Crossley) with the greatest
depth reached being 9.5 meters at Bahia Crossley.
pollen analysis is being carried out by Ralph
T'aggart, Michigan State University, which will
hopefully shed new light on the post-Pleistocene
matic and vegetational history of the Fuegian
Z ion. A paper on the vegetation of Isla de los
Estados, past and present, is in preparation by Dr.
Taggart and me.
The success of Hero cruise 71-5 is due in no small
part to the dedicated support of Captain Liberty
and his crew. Gratitude also is expressed to Dr.
H. A. Imshaug, chief scientist of the expedition.
I thank Drs. D. M. Moore, Imshaug, and Dudley,
and Mrs. Goodall for their critical review of my
manuscript.
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Encounters with leopard seals (Hydruga leptonyx)
along the Antarctic Peninsula
T. F. DELACA, J . H. Li pps, and G. S. ZUMWALT
Department of Geology
University of Calfornia, Davis
Davis, California 95616

The leopard seal, Hydruga leptonyx, is a major
large carnivore in antarctic waters that frequently
consumes warm-blooded prey. It is commonly
abundant in nearshore areas or along edges of pack
ice where it feeds chiefly on krill, penguins, and
sometimes other pinnipeds. It has a rather sinister
reputation among some antarctic explorers,
probably because of its reptilian appearance,
toothy maw, and predatory behavior. Known
attacks or possible aggression toward humans,
however, are few and are anecdotal in nature. This
seal nevertheless is potentially dangerous because
of its large size, mobility, and feeding habits.
For the past 4 years our group has engaged in
scuba diving and small boat operations chiefly at
Palmer Station (Anvers Island), as well as at
numerous other locations along the Antarctic
Peninsula. Well over 1,200 dives and hundreds
of hours of small boat operations have been completed, during which there have been several encounters with leopard seals that have caused us
concern. We have documented our experiences
and observations because they appear to be largely
unrecorded and unique, and because these seals
must be regard .-d as dangerous to humans in or
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near the water. In addition to summarizing our
encounters, this paper presents the procedures
that we have developed to avoid or to reduce the
hazards of coping with leopard seals.

"Although krill are commonly taken,
leopard seals consume larger prey as
well. . ."

Predatory behavior
Previous observations of leopard seal predatory
behavior primarily have been made near penguin
rookeries and around floating ice (Hofman, in
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