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gone topographic reversal in the last 
2.7 X 106 years. At least some of 
the quartz latite existed before the for- 
mation of the till at Deadman Pass, 
because the till incorporates locally- 
derived angular material similar to the 
lighter colored latite dated at 3.0 X 106 
years. The presence of a lahar that ap- 
pears to underlie the till 2 km north 
of Deadman Pass also suggests that 
the quartz latite existed before the for- 
mation of the till, because this vol- 
canic mudflow deposit contains boulders 
of light-colored quartz latite in a matrix 
of ash and pumice. 

The till that outcrops at Deadman 
Pass and is overlain by quartz latite 
under the hill immediately south of 
Deadman Pass is here termed the Dead- 
man Pass till. The glaciation that de- 
posited the till is termed the Dead- 
man Pass glaciation. This glaciation 
occurred, probably as a series of mul- 
tiple advances, between 3.1 and 2.7 
X 106 years ago. The presence of 
latite in the till (similar to that dated 
at 3.0 X 106 years), the intimate as- 
sociation of the till with large quantities 
of ash and pumice, and the presence of 
the lahar under the till in one area 
all suggest that the Deadman Pass gla- 
ciation may have been penecontempo- 
raneous with the extrusion of the dark- 
er quartz latite; if so, it may have oc- 
curred about 2.7 -+ 0.1 X 106 years ago. 

The Deadman Pass glaciation is thus 
the earliest radiometrically established 
glaciation yet recognized in temperate 
latitudes. Its existence supports the sug- 
gestion by many Pleistocene vertebrate 
paleontologists that general climatic 
cooling in temperate latitudes began 
about the time of this glaciation (4). 
Other workers (5) have reported evi- 
dences of cooling or glaciation or both 
in polar areas, beginning within the 
period 2.5 to 3.0 X 106 years ago. 
Opdyke (5), through paleomagnetic 
analyses of deep-sea cores from the 
Bellingshausen Sea, showed that the first 
polar oceanic glaciofluvial detritus oc- 
curred shortly after the Mammoth geo- 
magnetic polarity event. Work by Wen- 
sink (5) also suggested that the onset of 
glaciation in Iceland occurred just after 
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the Mammoth event, about 3.0 X 106 
years ago. The Deadman Pass deposits 
establish that glaciation on a global 
scale actually began shortly after the 
Mammoth event. 

ROBERT R. CURRY 
Department of Geology and Geophysics, 
University of California, Berkeley 
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Abstract. Several Early Pleistocene 
stadial tills and related soils in Kansas 
and Nebraska indicate a complex his- 
tory of ice-sheet fluctuations. It is im- 
possible to assign ages to individual till 
sheets solely on the basis of position 
in a stratigraphic column; all Early 
Pleistocene correlations must be re- 
evaluated. 

A series of soils or weathering zones 
has been found within a complex alter- 
nation of Early Pleistocene glacial and 
nonglacial deposits in northeastern 
Kansas. This discovery, coupled with 
recognition of several Early Pleistocene 
till layers in eastern Nebraska, makes 
necessary a thorough restudy of all 
glacial deposits and associated sedi- 
ments believed to have been formed 
during the first half of Pleistocene time. 

Early acceptance of a generalized 
fourfold history of Pleistocene con- 
tinental glaciation first led to adoption 
in field correlation of a kind of "num- 
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Early acceptance of a generalized 
fourfold history of Pleistocene con- 
tinental glaciation first led to adoption 
in field correlation of a kind of "num- 

bers system." In the north central 
United States the highest till in a 
stratigraphic section was commonly cor- 
related with the Wisconsin glaciation; 
the first underlying till, with the Illi- 
noian (or sometimes Iowan) advance; 
and so on. There developed, however, 
gradual recognition of evidence of a 
complex sequence of retreats and minor 
readvances of the generally waning ice 
sheet, and of the occurrence of non- 
synchronous maxima of separate though 
adjacent lobes. This knowledge caused 
abandonment of such a simple approach 
to the chronology of, first, the Wiscon- 
sin and, later, the Illinoian stage, and 
criteria were sought to permit positive 
identification of single stratigraphic 
units without reference to the entire 
section, often incomplete, in which they 
occurred. 

In the contiguous parts of Nebraska, 
Kansas, Missouri, and southern Iowa 
that were subjected to glaciation only 
in Early Pleistocene time, the "numbers 
system" has continued in use: if two 
tills are present in a given exposure, the 
upper one is automatically considered 
to be of Kansan age; the lower one, of 
Nebraskan. Thus the presumption has 
continued that Early Pleistocene glacia- 
tions were each comprised of a simple 
advance and retreat that deposited only 
a single layer of till, even though it is 
well known that the later glaciations 
were not as simple as that. However, 
recent discoveries clearly indicate that 
the Early Pleistocene glacial episodes 
were just as complex as those that 
followed. 

The Early Pleistocene record in 
Nebraska is at present interpreted (1) 
as indicating two stadial advances of the 
continental glacier during Nebraskan 
time and three stadial advances during 
Kansan time. Each of these advances 
is represented by a till body, and re- 
treatal episodes are marked by the de- 
velopment of soils and erosion surfaces. 
This proposed sequence in Nebraska is 
composite, resulting from interpretive 
correlation of surface and subsurface 
data from a number of localities; the 
evidence is not found in any one section. 

The earlier Nebraskan (Elk Creek) 
till (I) rests on proglacial (David City) 
sand and gravel; its upper surface is 
considerably eroded. The later Ne- 
braskan (Iowa Point) till is dated on 
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soils or weathering zones, readily rec- 
Wisconsin(?) ognizable by horizonation and color 

changes, as well as by alternations 
of carbonate-rich and carbonate-free 
(leached) zones. At the base of the 
section the erratic fragment-bearing 
gravel rests on a striated bedrock sur- 
face. Both the excellence of the ex- 
posure and clear contrasts in physical 
and chemical characteristics of the vari- 
ous horizons preclude confusion of 

slump blocks with true stratigraphic 
sequence. 

, Assignment of age designations to the 
five glacial members of this section is 

impossible by a numbers system admit- 
ting of only two glaciations that affected 
northeastern Kansas. A relatively thick, 
dark-gray, well-developed soil below the 

Aftonian (?) 
lowest till is believed to be the Aftonian 
soil. If this speculative correlation is 
correct, the Nebraskan glaciation is 

Nebroskon(?) represented in this locality only by the 
striated bedrock surface and the very 
sparse scattering of fragments of igne- 

section of ous and metamorphic rock in the over- zones ex- 
n, Kansas. lying gravel. The four tills and inter- 
masses of bedded nonglacial sediments, together 
m nearby with the weathering zones, above the 

Aftonian(?) horizon would then be the 
result of four stadial advances of the 
Kansan glacier. 
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the most complexity in the Early Pleistocene 
resent in glacial record and the present absence 
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Staphylococcal Alpha-Toxin: Effects 
on Artificial Lipid Spherules 

Abstract. Staphylococcal alpha-toxin 
induces the release of previously se- 
questered anions or glucose from arti- 
ficial phospholipid spherules, an effect 
abolished by specific antitoxin. Alpha- 
toxin resembles streptolysin S in re- 
leasing anions or glucose from spher- 
ules prepared without cholesterol, and 
can be distinguished from the mem- 
brane-active polyene amphotericin B, 
which preferentially disrupts spherules 
containing cholesterol. It may affect 
biological structures by a similiar inter- 
action with membrane phospholipids. 

Staphylococcal a-toxin, a protein of 
approximately 44,000 molecular weight, 
can be isolated in relative purity from 
culture filtrates; it induces hemolysis 
in vitro, causes necrosis of skin in 
vivo, and is lethal to small laboratory 
animals (1). It also disrupts platelets 
and lysosomes in vitro and is cyto- 
toxic for cultured mammalian cells 
(2). 

These effects have been attributed 
to a primary action of the toxin upon 
membranes which bound cells, their 
organelles, or both (1, 3). However, 
the identity of the component of the 
membranes of cells or their organelles 
with which the toxin reacts has not 
been established. Streptolysin S, an 
analogous bacterial exotoxin, destroys 
lysosomes and erythrocytes by virtue 
of its capacity to disrupt their limit- 
ing membranes, and it promotes 
changes in the gross permeability to 
ions, glucose, and glycine of artificial 
phospholipid-cholesterol spherules by 
disrupting their lamellar substructure 
(4). Streptolysin S produces these ef- 
fects by an interaction with lecithin, 
or with long-chain polar lipids, rather 
than with membrane sterols. Its be- 
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havior was opposite to that of ampho- 
tericin B (a polyene antibiotic), which 
preferentially disrupted natural or arti- 
ficial lipid structures containing sterols 
(5). 
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