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was going on, was thirty-five feet from the subjects,
behind two closed doors and standing upon a pile of
papers and magazines to damp vibrations that may
otherwise be assumed to reach the subject through the
floor from the experimenter’s body.

When connection was broken between the micro-
phone and the receiver and the experimenter con-
tinued to pronounce as usual the subjects gave no
sign of knowledge that anything was going on.

What the subjects felt may have been far above a
frequeney of 2000 a second. It was at least as high
as that. High frequencies in the male voice run up
as follows: e, 2987; oo, 3700; er, 3050; o, 3475; ah,
3683; aw, 3612, (Crandall, Sounds of Speech; The
Bell System Technical Journal, IV, 4). In fact these
figures are mext above 1965 in Crandall’s table. It
is highly probable that our subjects are sensing vibra-
tions that occur with a frequenecy approximating
3000 a second.

RoBerRT H. GAvLT
ViBRO-TACTILE RESEARCH LABORATORY,
NORTHAMPTON, MASS.

POSSIBLE SOURCES OF SOME BOULDERS
IN THE GLACIAL DRIFT OF MISSOURI

THE writer realizes that it is not an entirely safe
procedure to identify a rock specimen, found in
glacial drift, as having come from a certain locality,
by comparing the megascopic characteristics of the
specimen with the recorded deseriptions of rocks from
various localities. With a full realization of this
uncertainty, the writer has endeavored to locate the
original sources of some of the glacial boulders in
the vicinity of Columbia, Missouri.

A large variety of rocks has been identified in the
glacial drift in the vicinity of Columbia. These rocks
include granites of various colors and varying coarse-
ness of texture, dolerites, hornblendites, basalts,
gneisses, both hornblende and mica schists, anortho-
sites, quartzites of various colors, conglomerates and
a quartzose-looking rock. For most of these rocks,
the writer has been unable to locate successfully their
original sources. The last four rocks above men-
tioned are the ones about which the writer wishes to
make a few remarks.

Anorthosite is not a common rock, being known to
occur in relatively few places in North America. It
is known to ocecur in the following localities: Adiron-
dack Mountains, in Wyoming, several places in Can-
ada, such as in the region of the headwaters of the
Saguenay River, and north of Montreal, in the Lake
Superior region in localities as Carlton Peak, Shingle
Cove and other places. The writer believes that the
anorthosite found in the glacial drift in the area
under consideration came from the anorthosite locali-
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ties along the west shore of Lake Superior. This is
the only probable locality from which the anorthosite
could have come.

The quartzites in the drift are largely the Sioux
quartzite, which is the hard, red quartzite found in
Minnesota, Towa and South Dakota.

The conglomerate, which is of much interest lo-
cally, is a jasper conglomerate. The jasper pebbles
are the red-banded and black-banded varieties. These
pebbles, along with quartz pebbles, are firmly ce-
mented with a siliceous cement. The conglomerate
closely resembles a portion of the Ogishke conglo-
merate, of Huronian age, found in the Vermilion
Range of Minnesota.

The “quartzose-looking” rock is a dark red, fine-
grained rock containing sandy granules of red jasper.
Grout,® to whom a sample was sent, says of it, in
part—“I have never seen (it) in place anywhere ex-
cept on the Mesabi range, as a part of the iron-bear-
ing formation.” It agrees with the deseription of the
ferruginous chert which makes up a part of the iron-
bearing formation in the Mesabi range.

The direction of movement of these rocks, if their
original localities as stated be granted, was there-
fore from the north directly to the south, in almost a
north-south line. The post-glacial movement, due to
running water, is believed to be slight.

In the vicinity of Marysville, Nodaway County,
Mo., and at Green City, Sullivan County, Mo., there
have been found several pieces of native copper in
the glacial till,? the age of the till being unknown to
the writer. According to W. A. Tarr, one of the
pieces of copper weighed about twelve pounds. The
only logical locality from whence this copper could
have come is the copper country of Upper Michigan.

Upham?® states, “In Lucas County, of southern
Towa, a mass of drift copper weighing more than
thirty pounds undoubtedly was borne by the currents
of the ice-sheet about six hundred miles, from the
present copper-mining region south of Lake Superior
or from Isle Royal, first southwestward and later
southward through eastern and southern Minnesota,
passing west of the Wisconsin driftless area. Its
journey probably was accomplished mostly during
Nebraskan time.”

The writer believes that the copper found in the
northwestern part of Missouri was carried by the
same currents of the ice-sheet that carried the copper
to southern Towa.

ALBERT S. WILKERSON
UNIVERSITY OF WISCONSIN

1 Personal communication with Dr. F. F. Grout.

2 Personal communication with Dr. W. A. Tarr.

8 Upham, W. ¢‘Stages of the Ice Age.’”’ Bull. G. S.
A., Vol. 33, 1922, p. 501,



