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sufficient text to explain the detailed drawings. Two chapters on life
of the past.

Lyell, Charles, 1830, Principles of geology. The first full state-
ment of essentially modern geological concepts written in a literate
and enjoyable style. In later edition (e.g. 1875) the effects of Darwin’s
findings are evident.

Matsumoto, Tatsuro, 1959-60, Upper Cretaceous Ammonites of Cal-
ifornia. Kyushu Univ., Memoirs of the faculty of Science, Series D,
Geology, vol. 8, no. 4, and special vols. 1 and 2. Careful, well illus-
trated work on one of the most interesting groups of fossil mollusks.
Tt demonstrates the truly international nature of paleontology.

Miller, Hugh, 1857, The testimony of the rocks. The subtitle of this
work, “Geology in its bearings on the two theologies, natural and re-
vealed”’, suggests, as is true, that this book is transitional from the
old theologically oriented geology to. that of uniformitarianism.

Moore, R.G., Lalicker, C.G., Fischer, A.G., 1952, Invertebrate fos-
sils. McGraw-Hill Co., 766 pp. A standard American college textbook
on systematic paleontology. Outstanding for its bold black and white
drawings, completely labeled, that do not rely on captions for under-
standing.

Mortensen, Theodor, 1928-51, A monograph of the echinoidea. (5
vols.). C.A. Reitzel, Copenhagen; H. Milford, Oxford Univ. Press,
London. Discusses all echinoids (sea urchins) then known, bothliving
and fossil.

Palmer, Allison R., 1957, Miocene arthropods from the Mojave Des-
ert California. U.S. Geological Survey Professional Paper 294-G. This
paper is of interestnot only because insects are rare in the fossil rec-
ord but because of the type of preservation and the techniques used to
recover the specimens.

Resser, Charles E., 1928, Cambrian fossils from the Mojave Desert.
Smithsonian MiscellaneousCollections, vol.81, no, 2, 14 pp. 3 places.
This is a typical short contribution to the growing fund of paleonto-
logic knowledge.

Ricketts, E.F., and Calvin, J., 1939, Between Pacific tides. Stan-
ford, California, 502 pp. This book stresses the natural assemblages
of marine animals along the west coast and will give the fossil colle(.:-
tor an appreciation of environmental groupings sometimes evident in
the fossil record.

Schenck, E.T., and McMasters, J.H., 1956, Procedure in Taxonomy.
Stanford Univ. Press, Stanford, California, 119 pp. This useful book
will give the collector a more thorough understanding of nomencla-
tural rules than space allows in the above article. It is a manual of
procedure.

Schenck, H.G., 1936, Nuculid bivalves of the genus Acila. Geol.
Soc. America, Special Papers no. 4, 149 pp., 18 plates. An example
of a study of a genus.

Schenck, H.G., and Keen, A.M., 1950, Calif. fossils for the field
geologist. Stanford Univ. Press, Calif., 88 pp. plus 56 plates. No
text. The large detailed photos and diagramsare to be matched against
fossils collected in the field and thereby permit identification of the
fossils by genus and species.

Shell 0il Co., 1956, Let’s collect shells. 50 W. 50th St., New York
20, 13 pp. (free upon request). An entertaining pam fhlet for the city-
dwelling sea-shore collectors of recent shells. Brief description of
the shell, names, and equipment.

Shrock, R.R., and Twenhofel, W.H., 1953, Principles of inverte-
brate paleontology. McGraw-Hill Co., N.Y., 815 pp. A standard Ameri-
can college texthbook on systematic paleontology. This is a revised
and enlarged edition of a similar book by the same authors in 1935
which bespeaks of its eminence.

Stewart, Ralph, 1946, Geology of Reef Ridge, Coalinga district Cal-
ifornia. U.S. Geological Survey Professional Paper. 205-C. A paper on
the area southwest of Kettleman Hills—the Reef Ridge. A source of
background for those planning to collect in the area, it has locality
data and good illustrations of fossils.

Stirton, R.A., 1958, Time, life and man. John Wiley and Sons, New
York, 558 pp. A basic textbook of paleontology containing good intro-
ductory material including a chapter on methods. This author traces
the development of life through time in a well illustrated manner. His
concluding chapters deal with foraminifera (microfossils) and the evn-
lution of various forms of life.
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Stock, Chester, 1949, Rancho La Brea, (A record of Pleistocene
life in Calif.) 4th ed. Los Angeles County Museum, 81 pp.

Strand, R.G., Koenig, J.B., and Jennings, C.W., 1956, Index to geo-
logic maps of California to December 31, 1956. California Div. Mines
Special Rept. 52. This report is a means of determining the nature of
geologic work completed in any given area in the state to the given
date. References are keyed to a series of index maps upon which the
outlines of the areas covered are shown.

Woodring, W.P., and Bramlette, M.N., 1950, Geology and paleontol-
ogy of the Santa Maria district California: U.S. Geological Survey Pro-
fessional Paper 222. An excellent example of its type of publication.
The fossil material is well illustrated and there is an interesting sec-.
tion titled, “Environment suggested by fossils”’.

Woodring, W.P., Stewart, R., and Richards, R.W., 1940, Geology of
the Kettleman Hills oil field California. U.S. Geological Survey Pro-
fessional Paper 195. A description of the geology and paleontology of
one of California’s oil fields. It demonstrates the use of fossils in
solving practical problems.

RECOVERY OF ALUMINA FROM ANORTHOSITE

One of the current cooperative research projects jointly
sponsored by the California Division of Mines and the U. S.
Bureau of Mines involves an attempt to develop a commercial
process for extraction of alumina from California anorthosite,
an igneous rock rich in feldspar. Large resources of this type
of aluminum-rich rock occurin southern California, but commer-
cially feasible methods of recovery of alumina from them have
not been developed.

The lime-soda sinter process, extensively studied by the
Bureau of Mines, is being applied in this research. Current in-
vestigation by the Bureau is geared to learning the chemistry
of the lime-soda sinter process in greater detail than is pres-
ently known.

A l-ton sample of anorthosite from the San Gabriel Moun-
tains was taken from a roadcut exposure on the south side of
the mountain summit. The location was in the general area of

T. 3 N., R. 12 W. The analysis of the sample was:

ALD, 27.8% K0  0.29%
Si0, 52.6% MgO .40%
Ca0 9.5% TiO, .25%
Fe,0, 1.9% L.0.L

Na,0 5.8% 1000°C  .72%

A sample from another area of the deposit will be taken later
this spring.

Basically, the lime-soda sinter process for recovering alu-
mina from aluminum silicates involves mixing the ore with suf-
ficient limestone and soda ash so that upon sintering the mix-
ture a dicalcium silicate and sodium aluminate will be formed.
The sodium aluminate is soluble, while the dicalcium silicate
isinsoluble incausticized solutions. After separating the leach
liquor from the insoluble residue, the alumina may be recovered
by precipitation.

In practice, the operation of the process is more complicated,
and additional operational steps and techniques are necessary.
These are briefly as follows:

All of the components—anorthosite, limestone, and soda ash—
must be finely ground to achieve intimate mixing. The compo-
nents must be mixed in such ratio that the final sinter will carry
a mol ratio of Ca0 to SiO, of about 2.0 and a mol ratio of Na,0
to Al,O, of about 1.0. Some means of control to assure uniform
sintering is desirable.

The mixture may then be sinteredin a rotary kiln in the same
manner used to prepare cement clinkers. However, up-draft sin-
tering on a traveling grate appears to promise a better job than
the rotary kiln. It has not been tried commercially for the lime-
soda sinter, but a laboratory up-draft sintering hearth produces
an excellent sinter. When this type of hearth is used, crushed
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petroleum coke is added to the mixture, prior to sintering, to act
as a fuel. Sintering temperatures are controlled to the range of
1350°C to 1400°C.

The sinter is ground to aboutl00 mesh and mixed with the
leach liquor in a ratio of about 2 milliliters of liquor per gram
of sinter. An optimum leach liquor should be composed of about
equal equivalents of NaOH and Na,CO,, and the total Na,O con-
tent should be about 50 grams per liter. This composition is
subject to wide variations in practice.

The best temperature for leaching is about 70°C, and con-
tact time of half an hour is generally sufficient. Inmediate sep-
aration of liquor from the [eached solid is desirable. Serious

~ troubles can occur at this point because poorly made sinters
tend to gel or set. The lime-soda sinter composition is not far
removed from the area in a ternary system representing Portland
cement compositions. Therefore, cement characteristics should
be expected in the lime-soda sinter, and such is actually the
case where leach slurries gel on standing. To minimize such
occurrences, sintering techniques must be carefully controlled.

Leaching also takes a small amount of silica into solution.
The pregnant leach liquors will carry about 3 grams of SiO, per
liter. This silica must be removed before precipitating the alu-
mina, for alumina specifications generally require that the SiO,
content be less than 0.03 percent. The SiO, is removed from
leach liquor by adding about 6 grams per liter of lime and auto-
claving for one hour at 2 p. s.i.g. This treatment drops the
SiO, content of the liquor to less than 0.1 gram per liter.

Alumina is recovered from the purified leach liquor by treat-
ing the liquors with a gas mixture of CO, and air. In a commer-
cial operation, the gas mixture would be flue gases from a fur-
nace operation in the plant. The alumina recovered is pure alu-
mina trihydrate (Al,0,-3H,0). Calcining the trihydrate gives the
alpha alumina of commerce.

Early tests, using the foregoing laboratory techniques, have
demonstrated that an alumina recovery of 90 percent is possible.

NEW MINING LAW...
Public Law 86-390, approved March 18, 1960, amends the

United States mining laws to permit millsite locations in con-
nection with placer mining claims. Prior to the passage of this
law, millsite claims could only be obtained for use in connec-
tion with lode mining claims.

Section 2337 of the Revised Statutes of the United States
(30 U.S.C. 42) is amended (1) by adding ‘‘(a)’’ after ‘‘SEC.
2337.", .and (2) by adding at the end thereof a new subsection
as follows:

*/(b) Where nonmineral land is needed by the proprietor of a
placer claim for mining, milling, processing, beneficiation, or
other operations in connection with such claim and is used or
occupied by the proprietor for such purposes, such land may be
included in an application for a patent for such claim, and may
be patented therewith subject to the same requirements as to
survey and notice as are applicable to placers. No location
made of such nonmineral land shall exceed five acres and pay-
ment for the same shall be made at the rate applicable to pla-
cer claims which do not include a vein or lode."’

LOCATING GUANO DEPOSITS—-a correction

The April 1960 issue of Mineral Information Service car-
ried an article on commercial guano. This article contained an
error in describing the manner in which one could gain legal
right to a bat guano deposit. Such deposits are not subject to
location, but may be leased as phosphate deposits from the
United States Government under the authority of the Mineral
Leasing Act of February 25, 1920 (30 U.S.C. 211-214) and the
regulations of the Secretary of the Interior (43 CFR 196). We
have been further advised that where the composting action has
gone on for thousands of years, cave niter results, as in the
small caves in the rhyolite in northern Nevada. Such deposits
may be leased as sodium-bearing deposits.

NEW U.S.G.S. PUBLICATION

Results of a detailed study of the foraminifera of the Monte-
rey shale and the Puente formation in the Santa Ana Mountains
and San Juan Capistrano area, Orange County, in southern Cali-
fornia, are describedin anew publication by the Geological Sur-
vey.

The rocks in which the foraminifera (tiny middle and late
Miocene marine animals with calcare ais shells) occur represent
an eastward extension of strata which are prolific oil producers
in parts of the Los Angeles basin.

Studies such as this make possible the correlation of rock
units, since various species of foraminifera reflect the geologic
age of the bed in which they are present.

The Geological Survey carried on oil and gas investigations
in and near the Santa Ana Mountains from 1945 to 1955. Shells
of hundreds of foraminifera from the area were collected and ex-
amined. The localities sampled are shown on maps accom-
panying the report and are described in the text. The maps also
show areas of rock outcrops and the locations of test wells and
core holes that were used in preparing the structure section and
that were sampled for foraminifera. A list of these wells and
core holes is given.

Also included in the report are charts showing distribution
of the foraminifera and the geologic ranges of the more impor-
tant and abundant species, and systematic descriptions and
photographs of foraminifera of the Monterey shale and Puente
formation.

Foraminifera of the Monterey shale and Puente formation,
Santa Ana Mountains and San Juan Capistrano area, California,
by Patsy Beckstead Smith, has been published as Geological
Survey Professional Paper 294-M. Copies can be purchased from
the Superintendent of Documents, United States Government
Printing Office, Washington 25, D.C., for 40 cents each. The
report is also available for over-the-counter sale (but not by
mail) at Geological Survey offices at 1031 Bartlett Building,
Los Angeles, and 232 Appraisers Building, San Francisco, Cal-
ifornia. It is not sold by the Division of Mines.
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If you are touring the historic Mother Lode couatry this vacation,
let our Bulletin 141, Geologic Guidebook along Highway 49, be your
personal guide. On sale at any Division of Mines office for $1.50 plus

tax. (B"a)
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