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property of the lava flow as it is trying to
seek its way to the surface of the earth, he
says.

The issue is important because it speaks
to the ultimate usefulness of titanohema-
tites as a geochemical tool for unearthing
the chemical and physical history of
magmas as they flow from depth to the
surface. As yet, however, Champion has
been unable to interest volcanologists. “If
we could make some necessary associa-
tion that tells them something about their
[volcanic] system merely by identifying
this mineral, then they'd be damn inter-
ested,” he says. “But that remains to be
shown.”

One possible reason for the relatively
few findings of self-reversing minerals in
lava beds may be that these kinds of rocks
are very easy to erode, says Robert F. But-
ler at the University of Arizona in Tucson.
Butler and Everett H. Lindsay will soon
publish a paper in THE JOURNAL OF GEOL-
oGy describing their discovery of
titanohematite in 750 meters of sediment,
representing about 15 million years of ero-
sion deposits, in the San Juan Basin in New
Mexico. These 70-million-year-old sedi-
ments are reported to contain virtually no
magnetite. And in the northwest corner of
Wyoming, the paleomagnetists have also
found waves of titanohematite flooding
sedimentary sections of the Big Horn Ba-
sin, where some magnetite is present but
only in extremely small amounts. “It
seems odd to people that we would have
this family of minerals that we have be-
come accustomed to thinking are very
rare and now they seem to be turning up as
the major magnetic constituent in some
rather important sedimentary basins in
North America,” says Butler. “And these
sediments I'm looking at seem to be the
eroded counterparts of the kind of vol-
canic rocks that Duane [Champion] is see-
ing.”

Easy erosion would also account for the
fact that Butler has yet to find traces of the
volcanos from which the titanohematites
might have originated, even though other
volcanic fields of about the right age have
been found.

Butler and Champion believe that the
titanohematite sediments in the Rocky
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Titanohematite,
rather than magne-
tite, is the dominant
magnetic mineral in
the San Juan Basin;
rocks shown at left
are at the basin’s
8 Angel Peak. Below,
a hexagonal grain
of titanohematite, 15
microns wide, sits in
the center of a
photomicrograph of
W\ a polished grain

& from the basin
sediments.
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Mountain region do have a direct volcanic
origin and that they came from one vol-
cano. They speculate that titanohematites
formed in the magma from this volcano —
as well as from those at Mt. Shasta and Mt.
Haruna — because the magma had to eat
its way up through preexisting continental
crust and in so doing perhaps had its
chemistry altered. In the San Juan Basin,
for example, sediments were deposited
after the Rocky Mountains were created in
the collision of an oceanic plate with
North America, an event called the Lara-
mide orogeny. The pulling down (subduc-
tion) of the oceanic plate beneath North
America is thought to have caused in-
creased volcanic activity. This means that
the “Bunsen burner” marched farther in-
land than usual, says Champion. Magmas
came up through granite and other kinds
of Precambrian basement rocks, and in the
process may have been adjusted in some
way so that they came out of the earth
bearing titanohematites.

“If we're anywhere near correct about
the origin of these minerals, then any of
these basins that have a significant
amount of their sediments derived from
volcanic rocks should have a significant
amount of self-reversing minerals in
them,” adds Butler. Next summer, he plans
to study other Laramide basins in North
America to see if the same kind of self-
reversers show up there as well. Cham-
pion, too, is planning to hunt for titano-
hematites in lava flows from other explo-
sive volcanos such as the 12,000-year-old
bed near Glacier Peak in Washington.

“I'm guessing that in the greater scheme
of things, self-reversing minerals are still
rare. They're just not as rare as we
thought,” he concludes. “But I don’t think
we know. And nobody’s looking for them
because | don’t think anyone believes
they're out there.” O
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Carnivorous Plants — Adrian Slack. Most car-
nivorous plants stand out in the plant world not
only for their unique way of supplementing their
nutrition but also for the extraordinary way their
leaves have evolved in order to catch and feed
on animals. This beautiful book describes and
illustrates carnivorous plants of the entire world.
Originally published in hardback in 1980. MIT Pr,
1985, 240 p., color/b&w illus., paper, $12.50

First Feelings: Milestones in the Emotional De-
velopment of Your Baby and Child — Stanley .
Greenspan and Nancy Thorndike Greenspan.
Presents a model developed by Dr. Stanley
Greenspan, chief of child development at the
National Institute of Mental Health, of six indis-
pensable emotional milestones through which a
child passes between birth and the age of 4.
Offers guidelines for helping parents facilitate
their child’s emotional well-being and for identi-
fying and correcting problems in early emo-
tional life. Viking Pr, 1985, 247 p., illus., $17.95.

Leaves: The Formation, Characteristics and
Uses of Hundreds of Leaves Found in all Parts of
the World — Photographs by Kijell B. Sandved,
text by Ghillean Tolmie Prance. Leaves bring
“nourishment to all flesh and [sustain] the oxy-
gen level in the air we breathe.” With energy
from the sun, leaves manufacture food for the
plant through photosynthesis. Magnificent pho-
tographs together with text here celebrate
leaves — their great variety and their uses.
Crown, 1985, 244 p., color/b&w illus., $35.

Measuring the Universe: Cosmic Dimensions
from Aristarchus to Halley—Albert Van Helden.
Follows the history of cosmic measurement from
its beginning in antiquity to the 17th century,
when the old system of cosmic dimensions was
slowly weakened by evidence from the newly
invented telescope. U of Chicago Pr, 1985, 203
p., $30.

Rings: Discoveries from Galileo to Voyager —
James Elliot and Richard Kerr. Until 1977,
Saturn’s three broad rings made it the only
ringed planet known to astronomers. Within four
years, scientists had discovered the ring sys-
tems of Uranus and Jupiter, and the three rings
of Saturn had become thousands of mysterious
ringlets. This story of scientific discovery is un-
usual in that theory did not lead the way to ob-
servation and discovery —rather, discovery led
to theory. MIT Pr, 1984, 209 p., illus., $17.50.

Testament to the Bushmen—Laurens van der
Post and Jane Taylor. Describes in text and color
photographs the life of the Bushmen. Tells how
they lived and painted all over southern Africa.
Goes on to show how life is changing for these
gentle people in their last refuge in the Kalahari
Desert. In the final chapter by Sir Laurens the
Bushmen are seen as representatives of the
primitive in man that is usually hidden behind
the mask of civilization. Viking Pr, 1984, 176 p.,
color illus., $20.

Thompson'’s Guide to Freshwater Fishes —
Peter Thompson. A basic guide to the common
freshwater fishes of North America. Color plates
and range maps help in identification. Tells how
to keep freshwater fishes in a home aquarium.
HM, 1985, 205 p., color/b&w illus., $17.95, pa-
per, $9.95.
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