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A desire to obtain knowledge of the changes pro-
d iced by the August 12, 1970, eruption at Deception
Wand motivated investigators from the University
o Chile and the Chilean Antarctic Institute to
udertake a new study. Messrs. Francisco Munizaga
and Hugo Moreno were sent to Deception Island,
where they remained from the 9th to the 20th of
December 1970. They were assisted logistically by
Chilean helicopters and the Chilean ships Piloto
Pardo and Yelcho.

The party studied and mapped the morphological
changes produced during the August 12, 1970, erup-
tion, constructed an isopach showing the distribution
of ejected materials, and analyzed samples of ejected
materials to determine their chemical and petrological
features. Only the latter two facets of this work are
reported here.
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Reports of several stations in the Antarctic Penin-
sula were used to construct the isopach shown in
fig. 1.

Petrographic and chemical analyses
of ejected materials

The materials ejected during the August 1970
eruption were exclusively of the pyroclastic type,
lapilli and ash predominating over bombs and blocks.
Their characteristics are similar to those of the 1967
eruption. The pyroclastics are generally dark gray to
black, the bombs highly vesicular and often pumice-
like inside with inclusions of preexistent basaltic
and andesitic rocks. The composition in general is
andesitic, normally aphyric, and only occassionally
containing some phenocrysts of plagioclase.

The bombs analyzed are petrographically very
similar. The description of some (samples Y-10,
Y-11, Y-13), possibly the ones most representative
of the 1970 eruption, and their chemical analysis
(table 1), indicate clearly their andesitic character.

Table 1. Chemical analyses I and norms of volcanic rocks
from the August 12, 1970, eruption of Deception Island.

Element or
rock type	 Y-102	Y-13'

SiO,	 57.53	 56.90
TiO,	1.64	1.80
Al203	17.00	15.10
Fe203	1.99	1.88
FeO	5.03	6.59
CaO	7.00	7.50
MnO	0.17	0.04
MgO	2.20	2.60
Na2O	6.27	6.40
K20	1.20	1.00
P205	0.21	0.18
ppc	0.31	0.58

Total	100.55	100.57
Bi,e Pr

L
ISLA DECEPCION	 -

1970

-	
1969	

Ba

. s

? 0.^Higgins

1912	Ar

1842 

1 67

Figure 1. Index map of Deception Island. Shown also are distribu-
tion and thickness (in cm) of ash andIapilli during the August 12,

1970, eruption. Insert shows locations of historical eruptions.

C.I.P.W. norms

Qz	 0.36	 -
Or	 7.23	6.12
Ab	 52.92	 52.40
An	 14.73	 9.45
Di	 15.83	 22.30
Hy	2.72	-
01	 -	 2.40
Mt	3.02	2.75
II	 3.04	 3.50
Ap	0.33	0.33
Ne	 0.85

'Performed by Miss Gloria Moreno.
2 
Andesitic bomb from the edge of crater 9; August 12,

1970, eruption.

'Andesitic bomb from the INACH crater; August 12, 1970,
eruption.
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Figure 2. Diagram of
(Na 20+K20) versus Si02
of the volcanic rock seri s
from Deception Island. T •
arrow indicates the aIkal-
calcic index of Peacoc

DAC IT AS

%S102

They are characterized by their scoriaceous aspect-
very vesicular and sparsely porphyritic-with pheno-
crysts of plagioclase (An 50 _611 ), clinopyroxenes
(augite), and magnetite with a basic hyalopilitic
ground mass, dark brown in color, with a refraction
index of 1.555 and microlites of plagioclase and
clinopyroxene. The absence of olivine in these rocks
is noteworthy. Their vesiculation ranges between
about 20 and 40 percent. A modal recount of three
bombs is given in table 2.

The chemical analyses and norms of two of these
samples are given in table 1. While they show close
similarity with those of the eruptions in 1967 and
1969, there is a small variation in their chemical
composition. The silica content is a median value,
being slightly more basic than that of Yelcho Island
(61.18 percent Si0 2 ) and more siliceous than that
of 1969 (54.80 percent Si0 2 ). However, its high
soda content is maintained-as pointed out by various
authors-in the pre- as well as postcaldera series of
Deception Island.

Variation in chemistry with time of extrusive rocks
To determine historical trends in the chemical

character of the Deception Island extrusive rocks,
20 chemical analyses of lava as well as pyroclastics
were selected from those pertaining to volcanic units
whose chronology is well controlled. These analyses,

Table 2. Modal analysis of three bombs from Deception
Island.

Sample	Sample	Sample
Content	 Y-10	Y-11	Y-13

Plagioclase --------------10.0	14.0	14.0
Pyroxenes ---------------2.0	2.5	4.2
Magnetite ---------------1.9	1.7	1.6
Ground mass -------------86.0	81.8	80.1

published by Hawkes (1961), Baker et al. (1969), Go"--
zález and Katsui (1970), Valenzuela et al. (1970),
and Orheim (in press), have been projected in a
diagram of alkali (Na20 + K20) versus Si02
(fig. 2). The projected points permit the tracing of
a curve of uniform dip whose limits range between
49.8 and 67.0 percent of Si02 . Also, the more basic
character of the precaldera series is evident, coni-
posed of lavas and basaltic and andesitic-basaltc
pyroclastics whose content of Si0 2 ranges between
49.8 and 52.3 percent. The postcaldera series is less
basic and shows a noticeable enrichment in silica
that varies approximately from 52.5 to 67.0 percent.
An oscillation between 54.9 and 61 percent of its
content is observed in Deception Island.

The alkali-calcium index of Peacock (1931) for
the volcanic rocks of Deception Island gives a value
of 56, which corresponds exactly to the limit between
the alkali-calcic and calc-alkalic series. However,
this value is slightly lower than the common integral
value given for Upper to Recent Cenozoic volcanism
in the South Shetland Islands, which is 56.5, as
shown by Vergara and Gonzalez (in press) and
Gonzalez and Vergara (in press), and which accord-
ing to the classification of Peacock presents a calc-
alkalic chemical character for this volcanism in the
South Shetland Islands.
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Nonhomogeneous strain studies
on antarctic glaciers

T. HUGHES

Institute of Polar Studies
The Ohio State University

Evidence for nonhomogeneous strain exists as shear
bands in a Deception Island glacier exposed internally
during the August 12, 1970, eruption and as a surface
wave train on Meserve Glacier in Wright Valley,
south Victoria Land (fig. 1). Deception Island and
Meserve Glacier have been sites of extensive studies
by glaciologists from The Ohio State University's
Institute of Polar Studies.

The major Deception Island glaciological program
is described by Mr. Olav Orheim in this issue. My
independent study concerned shear bands on the ice
walls of a 1970 eruption crater located at the snout of
a glacier originating in the vicinity of Binon Hill. The
crater is about 300 m in diameter and increases from
about 50 to 100 in depth as one proceeds up the
glacier. Lying at the very tip of the glacier and slightly
to one side of the central fiowlines, the crater has
exposed annual dirt layers and ash layers from previ-
ous eruptions. It is being closed by ice flowing inward
from all sides as predicted by the theory for contrac-
tion of a cylindrical hole (Nye, 1953), modified by
the crater shape, ice thickness variations, and the
glacier velocity field.

Fig. 2 illustrates the mechanism whereby the crater
is being closed. Near the snout the glacier is appar-

ently frozen to its bed, and ice flowing inward has
generated a bending moment that is shearing the
ice along steeply rising surfaces that intersect the
crater wall at acute angles. Shear appears largely con-
fined to either individual planes or to narrow bands,
and the amount of shear can be measured from the
displacement of dirt and ash layers that intersect the
shear surfaces. This measurement was done for one
wall of the crater, giving most of the shear de-
formation that has been closing the crater since the
eruption. Air bubbles are often elongated in the
direction of flow and generally aline parallel to the
annual dirt layers. However, when these layers inter-
sect shear surfaces, the air bubbles become elongated
in the shear direction for wide ( 5 cm) shear bands
but not for narrow (< 1 cm) shear bands. This indi-
cates that wide bands formed slowly and that narrow
bands formed rapidly.

The major Meserve Glacier glaciological program
consisted of relogging boreholes drilled in 1968-1969
as part of Dr. Gerald Holdsworth's glaciological in -
vestigation. Holdsworth relogged the holes in 1969-
1970. My independent studies concerned the surface
wave train. Apparently, two mechanisms contribute
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Figure 1. Antarctic glaciers exhibiting nonhomogeneous
deformation (shown in black) on Deception Island (top
inset) and in the dry valleys (bottom inset). Transit was by
the Argentine ship Zapiola from Ushuaia to Deception
Island, by R/V Hero onward to Palmer Station, and by
USNS Wyandot onward to McMurdo Station and Christ-

church.
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