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WANTED

CEOSCIENCE LITERATURE

BECAUSE OF AN UNUSUAL INCREASE IN THE DEMAND
FOR OUT-OF-PRINT BOOKS AND PERIODICALS IN THE
GEOSCIENCES, | CAN, AT THIS TIME OFFER YOU
PREMIUM PRICES FOR YOUR DUPLICATE OR OTHER-
WISE UNWANTED BULLETINS, JOURNALS, REPORTS

TEXTS, ETC.

TAKE ADVANTAGE OF THIS OPPORTUNITY NOW TO
GET RID OF THOSE ITEMS FOR WHICH YOU NO LONGER

HAVE A NEED.
FRANCIS PAUL

GEOSCIENCE BOOKS AND PERIODICALS

49 FOURTH AVENUE
MOUNT VERNON. N. Y. 10550

Luzonite Pandaite

® copper arsenic sulfide ® hydrated barium strontium member of the pyro-

® Chinkvashih mine, Keelung, Taiwan chlore-microlite series

® 4x5 $50.00, 2x3 $20.00, 2x2 $10.00, 1x5 $5.00, ® Panda Hill, Tanzania
1x1 $3.50, 1" $2.50 ® ref: E. Jager et al, Min. Mag. 32, 10-25 (1959)

® |avender-gray, metallic luster, nearly pure ® single, loose octahedral crystals suitable for
micromounts - (@ $5.00 ea.

Scholzite Quartz

® hydrous calcium zinc phosphate ® Japan law twins

® 40 miles S.E. of Blinman, S. Australia ® Narushima, Nagasaki-ken, Kyushu, Japan

® colorless prismatic orthorhombic crystals up to ® flattened euhedral crystals 5/8" to 1" - @ $17.50
3/8" long on gossan. Most specimens show to $25.00

some damage
® from $4.50 to $12.50

A “RAnn Frazier = 1

1724 University Ave. ® Berkeley, California 94703 ® 415-TH3-7564 * gem & mineral books
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Rings of pyrite found in a geode from Hall's Gap, Lincoln
County, Kentucky. Photomicrograph by Ben Kinkead. The speci-
men belongs to Lee Wood, Kingsport, Tenn.




friends of
mineralogy

Swarthmore-Leidy Collection Part 1l
Arthur Montgomery

In this conclusion to the report on the Leidy mineral
collection, which came to us at Lafayette College from
Swarthmore College in 1959 on permanent loan, it will
be of interest to single out some of the finest of the
500 specimens added to our systematic collection.
Mention will be made also of a number of especially
well-represented North American localities. The Leidy
minerals described in the last issue of the Mineralogical
Record, of notable quality or important for their well-
documented Pennsylvania occurrences, will not be
treated again.

The 500 specimens now considered are mostly of
small to medium size (2 x 3" to3 x 4”) and ninety
percent of them are characterized by excellent, sharply-
formed crystals. Only about 200 of the commonest
species are represented, rare minerals being almost
totally absent. In the following listing of selected speci-
mens, locality and other names as well as descriptive
terms will be shortened (as xlIs for crystals) wherever
possible.

Extra-fine crystallized specimens:

copper, dendritic x| cluster (Fowey Consols, John’s
Lodge, Cornwall, England)

tetradymite (gruenlingite), splendant plates (Carrock
Fell, Cumberland, England)

galena, modified xls with siderite xls (Neudorf,
Harz, Germany)

bismuthinite, acicular xls with chalcopyrite xIs (Corn-
wall, England)

corundum, 2 large incomplete ruby xls (Franklin,
North Carolina)

brucite, large platy xl cluster (Texas, Penna.)

martite, sharp dodecahedral xls (Digby Neck, Nova
Scotia, Canada)

manganite, group of brilliant inch-long xls (lifeld,
Harz, Germany)

calcite, 3 x 5" group of sharp tabular xlIs (Andreas-
berg, Harz, Germany)

calcite, 2 loose twin xls and large group of twins
(Rossie, New York)

alstonite, small group of sharp xls (Alston, Cumber-
land, England)

scorodite, small group of clear green-blue xls
(Schwarzenberg, Saxony, Germany)

apatite, small cluster of large white opaque xls
(Norway)

childrenite, perfect brown glassy 1/4’" xls (Tavistock,
Devonshire, England)

(Continued on page 86)

AFMS Elects
New Officers

The following officers were
elected at the Forth Worth con-
vention of the American Federa-
tion of Mineralogical Societies to
serve beginning November |,
1970 through October 31, 1971.

President: Paul Seel of the
Eastern Federation.

Vice President: Ed Immel of
the Texas Federation.

Treasurer: Mrs. Walter Stein-
brenner of the Midwest Federa-
tion.

Secretary: Dorothy Lee of the
Northwest Federation.

Senior Regional Vice Presi-
dent: Mary Anderson of the
Rocky Mountain Federation.

Junior Regional Vice President:
Gus Meister of the California

Federation. O

]

NOTICE

If your copy of the Min-
eralogical Record is slow in
arriving, please be patient—

The class of mailing we
must use is erratic at best.

Ed

the Mineralogical Record
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€ are receiving many requests for infor-

mation concerning the policies and

plans for this magazine and questions
about its content so this is perhaps a good time
to discuss some of them.

In an early advertising flyer, we stated that
the Mineralogical Record would appear as a
quarterly this year and become a bimonthly in
1971. The decision to begin publication as a
quarterly was based on two factors. First, we
didn’t get under way early enough to reason-
ably permit the printing of six issues in 1970.
Second, the quarterly publication timetable
allows us a bit more flexibility in these first
crucial months while we are developing a
format that will best serve you.

The initial acceptance of the Mineralogical
Record among avid collectors has been very
gratifying in view of the limited amount of
promotion undertaken thus far. This circulation
growth can be largely attributed to many of our
readers voluntarily advertising the magazine to
their fellow collectors. We wish to express our
appreciation for this promotion. It plays a very
important part in the future growth and devel-
opment of the Mineralogical Record into a
viable, comprehensive aid for the serious min-
eral collector.

Since the Record must ultimately rely on cir-
culation and advertising revenue for its sup-
port and growth, we hope that you will continue
to encourage others to subscribe and also that
you will inform our advertisers that you saw
their ad in this magazine. It is this kind of
active support that will allow us to bring you
more new and informative articles about min-
erals than any other magazine devoted to the
subject.

In addition to the major articles, we are at-
tempting to include columns which delve into
what you, your club, and other mineral en-
thusiasts are doing. To do this we need your
assistance. News notes that can be worked into
the various columns are welcome at any time.
Reports on museums in your area—their per-
sonnel and collections; mineral specimen dis-
coveries; mineral locality information; club ac-
tivities and mineral shows will all be appreci-
ated and will help to make this your magazine.
If you have questions, or wish to express an
opinion, don’t forget the “Q/A Column™ and
the space provided for letters in *“To the
Editor”. Another feature which relies heavily
on you is the “Personality” column. There is no
shortage of collectors who deserve this special

recognition but we need your help in learning
about them. Simply write telling us about col-
lectors you know of whose mineral collecting
activities have been impressive.

A word about book reviews is in order. Much
of the modern literature which we feel is worthy
of a place in the libraries of our readers will be
reviewed. We plan to go back at least ten years
to select books for review. Books that tend to be
too technical for novices and casual collectors
will be so identified in the review. Those easily
understood by readers without formal training
in mineralogy will also be described as such. Of
course, good books of the most technical sort
will also be reviewed if they are useful for col-
lectors and students. Books with few redeeming
qualities, those which could only be negatively
reviewed, will not be treated. Unfortunately,
for the new collectors who do not have access to
the counsel of advanced collectors, there are
many worthless books on the market which
siphon off their library dollars needlessly. We
hope our book reviews will aid readers to better
select between the worthy and the worthless.

The Record is introducing another new ser-
vice in this issue which we believe is unique
and may pave the way to unprecedented co-
operation between collectors and professional
mineralogists. At the suggestion of one of our
contributing authors, Dr. William A. Hender-
son, Jr., the Mineralogical Record will provide
space for legitimate research specimen re-
quests. One of the most exasperating problems
in mineralogical research is the difficulty in-
volved in locating and obtaining suitable spec-
imens for a particular investigation. Very few
universities have extensive enough collections
to serve these needs. As a result, the researcher
is often forced to seek samples from one of the
few major mineral museums around the world.
If he cannot find what he needs, his study may
come to a premature end. Hopefully, this
“*Mineral Specimen Requests’” column will
provide the researcher with another alterna-
tive, and also allow collectors to actively par-
ticipate in furthering our knowledge of min-
eralogy.

The first issue of the Mineralogical Record
contained 32 pages. The second was expanded
to 48 pages. As our circulation continues to
grow we will be able to improve our coverage of
the field of minerals and, we hope, the Record
will become THE magazine for mineral en-
thusiasts.

John S. White, Jr.
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Dear Sir: vicinity of Governador Valadares to

The arrival of the Volume I,
Number 2 of the Mineralogical
Record on my desk provided great
pleasure. The first issue was ‘no
flash in the pan’. You have estab-
lished a pattern of impressive qual-
ity in producing a much needed
publication for the mineralogical
community.

With best wishes for your con-
tinued success.

Yours sincerely,

D. Vincent Manson

Chairman and Assistant Curator
Department of Mineralogy

The American Museum of
Natural History

New York, New York

Dear Sir:

It is a pleasure to tell you of the
stimulation I am deriving from the
Mineralogical Record. The focus of
many of your articles is such that
they treat specific areas in which I
have been parched for information,
and now welcome its availability.

In Volume 1, No. 2, p. 73, in an
article decrying the use of the
catch-all designation *“Minas
Gerais’’, there i1s a reference to
spodumene crystals (kunzite) poor-
ly attributed to Governador Vala-
dares though actually found at the
Urupuca quarry. May 1 ask if you
can provide full locality labelling
information for kunzite from the
Urupuca quarry?

On p. 74 of the same issue, in the
excellent department “What’s New
in Minerals”, the Portuguese lo-
cality appears as ‘‘Panesquiera”. Is
that spelling correct, or is it “Pan-
asqueira’?

When the mineralogical record
is tallied, you will have scored high
in elevating the standards of speci-
men collecting. As a beneficiary, 1
am deeply appreciative.

Very truly yours,
Jack Halpern
San Francisco, California

All that we can add about the
Urupuca quarry is that it is in the
pegmatite belt extending from the
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that of Tedfile Otoni. Perhaps one
of - our readers can supply addi-
tional information. You” are right,
we goofed on the spelling of Pan-
asqueira. Ed.

Dear Sir:

Please enter my subscription to
the Mineralogical Record with the
enclosed $6.00 money order. |
browsed through your first issue (Si
Frazier’s) and was immediately en-
thusiastic. It fills a definite gap
between the amateur publications

. and the professional journals
like American Mineralogist to
which | subscribe and enjoy read-
ing but I always felt that just the
magazine you have produced has
been badly needed for a long time.
I will do all I can to tout this impor-
tant development in mineralogy.

Malcom K. Smith

Dear Sir:

Congratulations! The first issue
of the Mineralogical Record 1s
splendid.

David R. Williams, Jr.
Chairman, Geology Department
Santa Barbara City College

Dear Sir:

I am elated by the Mineralogical
Record which arrived today. | have
long been disappointed in Rocks
and Minerals for its lack of sophis-
tication on the one hand and by the
American Mineralogist for its to-
tally technical approach on the
other hand. The present journal is
a pleasing compromise. Its quality
speaks well for the editorial staff
and contributing authors, both pro-
fessional and amateur.

Carl A. Francis
Springfield, Mass.

Dear Sir:

It was a pleasant surprise to re-
ceive your Volume |, Number 1 of
the Mineralogical Record. 1 think
your publication will indeed fill a

(Continued on page 97)

Collection

(continued from page 84)

euchroite, small group of 1/2 inch
xls (Hungary)

wolframite, pseudomorph after
large sharp scheelite xI (Trum-
bull, Connecticut)

scheelite, complete yellow 1 inch
xl in quartz (Carrock Fell, Cum-
berland, England)

quartz, large sparkling cluster of
clear xls (Ellenville, New York)

quartz (amethyst), group of pale-
color prismatic xls (Hungary)

quartz (amethyst), large xI cluster
(Lake Superior, Michigan)

adularia, 2 large sharp snow-white
xls clusters (Switzerland)

nepheline, small sharp glassy xls
in lava (Vesuvius, Italy)

meionite, small perfect glassy xls
in lava (Vesuvius, Italy)

harmotome, small group of sharp
xls (Andreasberg, Harz, Ger-
many)

hemimorphite, 2 large sparkling
glassy xl groups (Sterling Hill,
New Jersey)

beryl (emerald), small pale clear
xls in matrix (Colombia)

willemite, 2 small clusters of large
prisms (Sterling Hill, New
Jersey)

pyrosmalite, sharp stubby 1/2 inch
xls on matrix (Sweden)

zircon, brown | inch xl in matrix
(Urals, USSR)

Well-represented North American
localities (specimens of good to
first class quality)

Amelia, Virginia (amazonite,
cleavelandite, columbite, micro-
lite)

Antwerp, New York (hematite,
millerite, siderite, stilpnome-
lane)

Bob’s Lake, Ontario, Canada
(scapolite)

Diana (and Natural Bridge), New
York (diopside, microcline, ne-
pheline (altered xls), scapolite,
wollastonite)

Ducktown, Tennessee (diopside,
zoisite)

Ellenville, New York (chalcopy-
rite, quartz)

Franklin, North Carolina (cleav-
able corundum, including ruby
and sapphire)

(Continued on page 91)
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IMA SEVENTH GENERAL MEETING

George Switzer
Smithsonian Institution

At the invitation of the Science
Council of Japan, the Seventh Gen-
eral Meeting of the International
Mineralogical Association (I.M.A.)
was held in late summer 1970 in
Japan. Meeting concurrently with
the International Association on the
Genesis of Ore Deposits (I.LA.G.
0.D.), the sessions were held In
Tokyo August 28 and 29, and in
Kyoto August 31 to September 2.
Some 320 scientists from 42 coun-
tries (other than Japan) attended the
meetings. Japanese scientists in at-
tendance, plus wives and families
of delegates, swelled the total at-
tendance to 600.

Thirteen scientific sessions were
held at which 293 papers were pre-
sented. Of particular interest were
symposia on cosmic mineralogy,

Fall, 1970

mechanism of growth and phase
transition in minerals, and geo-
chemistry and crystallography of
sulfide minerals in hydrothermal
deposits.

Much of the work of the .M A,
is carried out through its commis-
sions, of which there are seven:
Abstracts, Cosmic Mineralogy, Min-
eral Data, Museums, New Minerals
and Mineral Names, Ore Micro-
scopy, and Teaching. Because the
work of the Museums and New
Minerals and Mineral Names Com-
missions i1s of particular interest to
readers of the Mineralogical Rec-
ord, 1 shall report on the Tokyo
meetings of these two.

Presiding at the meeting of the
Commission on Museums was Dr.,
Claude Guillemin of France. Rep-

resentatives from 10 countries were
present. Dr. Guillemin reviewed the
status of the World Directory of
Mineral Collections, a project un-
dertaken by the Commission 10
years ago, but unfortunately never
completed. It was voted to complete
compilation of the data and to
publish the directory at the earliest
possible date.

At its 1966 meeting in Cam-
bridge, England the Commission
voted to initiate a biannual bulletin
giving information on the muse-
ological activities of different coun-
try members in the fields of min-
eralogy, petrology, and mineral de-
posits. In Tokyo the Commission
members reaffirmed their interest
in such a bulletin and expressed

(Continued on page 120)
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everal years ago, while collecting from a roadcut in

Watertown, Connecticut, I found a single piece of

schist containing a cleft or cavity. The interior of

the cavity was nearly filled with iron oxides, but a
few crystals seemed to be present just below the surface.
I soaked the specimen for days in oxalic acid until all
traces of the iron oxides were removed.

The cleaned specimen showed about a dozen ex-
tremely brilliant, ruby-red crystals which I took to be
highly distorted garnets. In addition, there were well
developed muscovite crystals comparable in quality to
those from Brooks Farm in North Carolina. A few
poorly formed ilmenite plates plus quartz and feldspar
crystals were also present. All of these were less than
5 mm in size.

For quite a while, I was satisfied with the sight iden-
tification of the ruby-red crystals as garnet. The faces
on the best one of them (see photograph and Fig. 1a)
could all be assigned as faces occurring in the hexocta-
hedral class of the isometric system. The top and bot-
tom faces labelled ¢ in Fig. la plus the four faces
labelled a would all be cube faces. The top four s faces
plus the same four on the bottom would fill out the
octahedron, and the eight e faces plus the four m faces
would be the dodecahedron. The small modifying
faces would be some more complex form or forms. An
isometric crystal showing the assigned forms is shown
in Fig. 1b.

A short time ago, I measured the angles between
the faces on these crystals in order to identify the
smaller faces, using the one-circle goniometer de-
scribed in a previous article (Mineralogical Record,
1970, Volume 1, Number 2, 56-57). The angles found
are listed in the first column of Table 1. The rest of
Table | lists known values for various minerals taken
chiefly from Dana’s Textbook of Mineralogy.

To my surprise, as can be seen from the Table, the
angles found clearly did not match those of garnet.
This is a good example of the value of a one-circle
goniometer in checking the identity of minerals. From

inspection of the angles in the Table plus the fact that
the angle am (not listed in the Table) is 45 degrees, it
can be concluded that the crystals are tetragonal. Two
possibilities among tetragonal minerals which could be
ruby-red are anatase and cassiterite. However, the
crystals are neither of these since the angles ss’ and
ee’'’ for cassiterite and the angle ee’ for anatase do
not agree with those found.

The angles listed for rutile, though, all agree with
the observed angles to within less than one degree.
Moreover, the angle for the minor faces #t’, the
ditetragonal dipyramid, agrees as well. The remaining
minor faces on the crystal (drawn in Fig. 1) were too
small to give good measurements with the goniometer
and remain unidentified. The mineral is thus rutile,
and the faces may be assigned corresponding to the
idealized crystals drawn in Fig. Ic and 1d.

It is quite possible to find some less common faces
on a crystal that are not listed in Dana. Therefore, it is
also possible that the angles measured for the various
faces will not all match values listed in the literature.
These angles may actually represent a new form for the
mineral but measurement with a more precise goni-
ometer would be required to definitely establish a new
form.

It 1s also possible that some less common form of
anatase or cassiterite, for example, might display
angular values that closely match those measured on
this rutile. In such a case, however, these faces would
have high Miller indices, e.g., (708) or (695). It is a rule
of crystallography that faces with high Miller indices
are much less common that those with low Miller in-
dices such as those listed in the Table. Therefore, only
when a crystal is found whose angles closely match
those of low index faces for a known mineral, are the
two probably the same.

Clearly, the angle between cube faces of isometric
minerals will always be 90 degrees, and measurement
of such an angle will not distinguish between two
isometric species. Thé most valuable angular measure-

F _

Face Indices

Deg
60
90
70

109

40 ee’
30 ee’’
10 ss’
30 ss’’
50 tt’
40 ce
10 cs

45
65
57
84
29
32
40

(101)
(101)
(111)
(111)
(313)
(001)
(001)

(011)
(101)
(T11)
aIn
(133)
(101)
(111)

45
o4

Garnet
Min

00
00
31
28

00
44

Table 1.

Comparison of interfacial angles of Watertown, Conn. rutile with those of garnet, rutile, anatase
and cassiterite.

Watertown rutile
Observed

Deg Min

Cassiterite

Deg Min

46 28
67 50
58 19
87 07

Anatase

Deg Min

76 05
121 16
82 09
136 36

Rutile
Deg Min

45 02
65 35
56 52
84 40
29 06
32 62
42 20

Fall, 1970




ments for nonisometric minerals are those involving
pyramid or dome faces. These angles are different for
different tetragonal minerals, for instance, and are of
high diagnostic value.

The value of a goniometer as a descriptive and diag-
nostic tool was certainly underlined in this case, since
it provided me with the finest micro rutile crystals I
have ever seen from Connecticut—crystals much more
desirable than the distorted garnets I first took them
to be.

Dr. Henderson is a Senior Research Chemist for Ameri-
can Cyanamid Company in Stamford, Connecticut.
Born in Winthrop, Mass., he holds a B.A. degree from
Harvard (1954), and the Master's and Ph.D. degrees
Jrom Yale (1956, 1958); all in chemistry. While at
Harvard Dr. Henderson took geology courses under
Prof. Mather and studied mineralogy under Prof. Hurl-
but. His interest in earth science has led 1o teaching
geology at Fairfield University, Fairfield, Conn. O

90

Fig. 1. a—Top view of distorted rutile crystal
from Watertown, Conn. b—Isometric crystal
showing cube, octahedron and dodecahedron.
c.d—Idealized views of major faces of Water-
town rutile.

L/

(b)

(d)

the Mineralogical Record
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(Continued from page 86)

Gouverneur, New York (dravite,
tremolite)

Monroe, New York (allanite, mag-
netite, spinel)

Nova Scotia, Canada (analcime,
apophyllite, chabazite, gemlin-
ite, heulandite, martite, meso-
lite, Natrolite, thomsonite)

Renfrew County, Ontario, Canada
(apatite)

Rossie, New York (calcite scapo-
lite)

Russell, New York (danburite)

Silver District, Yuma County,
Arizona (vanadinite)

Trumbull, Connecticut (fluorite,
topaz, wolframite)

Some items that should be pres-
ent in a collection like this are con-
spicuous by their absence. Only
three very small stony meteorites
(Germany, lowa, Poland) are iIn-
cluded. There are no good cas-
siterites, epidotes, pyrites, Japanese
stibnites, or Franklin rhodonite and
franklinites. Western U.S. and gem-
quality specimens are very sparse.
Some of these absences may be a
reflection of the interests of the
man who made the collection as well
as of the early period of his collec-
ting; thus Paterson zeolites are whol-
ly missing (too early), while Bergen
Hill is richly represented.

A very few source and other
labels accompanying certain min-
erals give us additional historical
clues. A flat colorless clear cleavage
of topaz from Brazil is labelled:
“originally yellow, passed through
the fire of Swarthmore College In
1881."" Source labels include those
of Bryce M. Wright (London), G.
L. English and A. E. Foote (Phila-
delphia), and of Krantz (Germany).
Such clues and especially the speci-
mens tell us that the Leidy collec-
tion, as originally given to Swarth-
more, was a truly fine small one
consisting of perhaps 1,500 to 2,000
specimens, chiefly of small, but
beautiful, display quality, concen-
trated in the commoner species,
and generally lacking in very costly
“pure-show” items. Most of the
specimens were purchased from well-
known dealers of the latter eighteen
hundreds who supplied the great

(Continued on page 126)
Fall, 1970

Yedlin

on
micromounting

Classic localities go on forever
when you collect micromounts.
When Plumbago Mt., Newry,
Maine was in its heyday it pro-
duced some rare and startling
things, among which were “‘water-
melon”  tourmalines; lepidolite
crystal clusters; 12" amblygonites,
sharp and lustrous; fine apatites;
rose quartz crystals (the first
available in the U.S.); eosphorite; fairfieldite; goyazite
(first called hamlinite, in honor of the family of the
discoverer of the Mt. Mica gem tourmaline); herde-
rite; triphylite; purpurite; vivianite; cesium beryl;
beryllonite; columbite; cassiterite; scorzalite; micro-
lite; spodumene; some radioactives; and a host of
others.

As with every locality (even with those requiring a
30 degree, one mile uphill hike (at least it is downhill
with a loaded pack) the fine hand specimens disap-
peared. As a result of the fluctuation in the prices of
feldspar, mica and lithium, the area of Newry, com-
prising some 5 zones of operation, was only sporadi-
cally operated by hopeful gleaners of commercial
material.

With each such venture collectors had a field day,
hopefully pulverizing to pea size all promising boulders
and masses. Inasmuch as the area is a lithium rich
pegmatite, and cleavelandite is one of the main con-
stituents, a host of rare accessory minerals came to
light—some at triphylite-albite contacts, some in the
interstices of the albite, some frozen in the groundmass,
and some lining vugs in the prevailing rock.

Vandall King, now at the University of Maine, Orono,
Maine 04473, has undertaken to compile a list of the
minerals at the Newry complex. His data have been
derived from prior lists, publications, the cataloging
of private and public collections and other available
sources. This list now includes some 104 species and
3 or 4 as yet undescribed new ones. His tabulation
includes the mine or mines in which the mineral ap-
peared, and is a good index of what the m/m collector
may yet obtain.

Recently a package was received from Joseph Pol-
lack, a fine dealer at The Brick House, Harrison,
Maine 04040. In it were some choice fragments (we
say choice because they contained desired minerals)
collected by him in 1965 from the Bell pit, Newry, and
for any m/m collector they were manna from, well,
Maine. He has a barnful yet available.

(Continued on page 114)
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PETER B. LEAVENS

Abstract

Eakerite, CH:SHA]gSinm(OH)a. is found at the
Foote Mineral Company spodumene mine, Kings
Mountain, Cleveland County, North Carolina. It
occurs in colorless, prismatic crystals up to 5Smm
long in seams with quartz, albite, bavenite, and
apatite in spodumene-rich pegmatite. It 1s monoclinic,
P2,/a,a = 1583,b =7.72,c =744 A, 8 = 101°19’,
Z = 2. The strongest x-ray lines are 7.31 (80) (001), 6.91
(50) (110), 5.93 (50) (201), 5.25 (90) (T11), 4.81 (100)
(111), 4.00 (50) (311), 3.88 (50) (400) and 3.02 (80) (221).
The mineral is prismatic [001] and shows, in order of
abundance, the forms {l11}, (210}, {410}, {201},
(201}, {001}, and (100}. The crystals somewhat re-
semble those of laumontite in habit. Eakerite is color-
less; hardness about 5 1/2; gravity 2.93 % 0.0]1 (meas.)
2.931 (calc. from x-ray data); optically biaxial, positive,
na = 1.584, ng = 1.586, ny = 1.600 (Na light) with
2V ~ 35°. Analysis gave SiO; = 46.75, AlLO; = 14.07,
SnO; = 18.59, CaO = 14.2 and H;O = 6.7 percent.
Thermogravimetric analysis indicates that the water i1s
held as hydroxyl.

Introduction

In August 1966, Mr. Jack Eaker, of Kings Mountain,
North Carolina, sent the authors a specimen of a trans-
parent, prismatic mineral from the Foote Mineral
Company spodumene mine near Kings Mountain,
Cleveland County, North Carolina. He thought the
mineral might be a new species. X-ray examination
confirmed his estimate, and wet chemical analysis
established the formula Ca;SnAl:SisO,6(OH)s. The
mineral has been given the name eakerite (pronounced
EKERAIT) in Mr. Eaker’s honor. The description and
name were approved in advance of publication by the
Commission on New Minerals and Mineral Names,
IMA. Type specimens will be preserved at the National
Museum of Natural History and the British Museum
(Natural History).

The Foote mine has been described by Kessler (1961).
It is an open pit developed in a complex swarm of
pegmatites. The region is part of the Carolina tin-
spodumene belt of tin- and lithium-enriched pegma-
lLites.

The pegmatites of the Foote mine are tabular dikes
which trend roughly NNE and dip steeply both east
and west; the largest is more than 300 meters long and
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75 meters thick at its widest point. Mineralogically the
pegmatites are nearly homogeneous; they contain
roughly 32% quartz, 41% feldspars (sodic plagioclase
and microcline), 20% spodumene, 6% muscovite, and
1% other minerals. The quartz has an unusual, fine
granular texture, and many of the other major minerals
are broken and veined by quartz.

Several sets of fractures cut the pegmatites; the most
prominent are vertical and strike E-W. The fractures
contain a number of interesting secondary minerals
including the new species switzerite (Leavens and
White, 1967), eucryptite and bikitaite (Leavens, Hurl-
but, and Nelen, 1968), and lithiophosphate (White,
1969). Besides eakerite, tin minerals found in the
secams include stannian sphene, a new polymorph of
wickmanite, and another new tin silicate now under
investigation which is apparently a structural analogue
of osumilite. Cassiterite is found as a primary mineral
in black crystals in massive pegmatite.

Eakerite is found in open seams at about section ION
of Kessler’s map (Kessler, 1961, fig. 2). All of the speci-
mens have come from a very restricted area, perhaps
a single vein. Specimens typically contain numerous
crystals, standing or lying on the walls of the seam.
Eakerite crystals are implanted on those of quartz and
albite; they are commonly intergrown with needles
and blades of bavenite, and are coated in some speci-
mens with crystals of pink apatite. A few crystals of the
polymorph of wickmanite have been found on eakerite
crystals. The setting and mineralogy of the veins sug-
gests a hydrothermal origin for eakerite.

Physical Properties

Eakerite has been found only in crystals, up to 5 mm
in length. Smaller crystals and the terminations of the
larger ones are colorless; the lower parts of many of the
larger crystals are highly flawed and milky white. The
mineral has a conchoidal fracture and no recognizable
cleavage or parting. The hardness is about 5 1/2. The
specific gravity, measured on flawless crystals by im-
mersion in Clerici solution, is 2.93 * 0.01; gravity cal-
culated from the formula and x-ray data is 2.931.

The indices of refraction, measured in Na light, are
a = 1.584,8 = 1.586, y = 1.600, 2V is about 35 ,r > v
(marked), X = b, YAac = +23 1/2°.

Eakerite is not soluble in acids or bases.
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tin silicate

MAX H. HEY

Crystallography

X-ray precession photographs of the 0, Ist and 2nd
levels about the @ and b axes of eakerite showed the
mineral to be monoclinic, P2, ‘a. X-ray diffraction data
(Table 1), obtained with Cu/Ni radiation using a 114.59
mm Debye-Scherrer camera and corrected for film
adjustment, were indexed and the cell dimensions
refined using a least-squares computer program written
by Evans et al (1963). Initial parameters were taken
from the precession photographs. The refined cell
dimensions are @ = 15.829 £0.007 A, b = 7.721 £0.003
A,c =7438 =0003A, 8 =101° 19’ . 2’ (errors are
one standard deviation). The cell volume is 891 A" and
a,:b.:co = 2.051:1:0.964.

The observed forms are listed in Table 2 with calcu-
lated angles, and Fig. | illustrates the typical habit,
front and back. The prism zone is striated parallel to
[001], and many crystals show trains of reflections
corresponding to faces of the forms (h10}. All other
faces tend to be undulose and give poor reflections.

In order of abundance the forms are {111}, {210},
(410}, {201}, {201}, {001}, and {100}. All of the crys-
tals observed by the authors tend to exhibit the same
habit. Interestingly, the prominence of several forms
does not conform to the law of Bravais as extended by
Donnay and Harker (1937); {210} and {410} should be
less important and {100} and (110} more promi-
nent. Structural analysis, presently underway, may
help to explain this anomaly.

Chemistry and Formula

The analysis (M.H.H.) was carried out on 11.50 mg
of eakerite. Details of the analysis are reported in the
appendix. The results of the analysis are given in Table
3; on the basis of 22 oxygens the formula is

Ca, 96Sn¢.95Al2.12816.03H5.77022 or

Ca-;SnAlz Si gols(OH )s

Typical crystal of eakerite with acicular bav-
enite, Foote Mineral Company spodumene
mine, Kings Mountain, North Carolina (50X).
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Table 1

X-ray powder diffraction data for eskerite (Cu/
Ni radiation, camera diameter 11459 mm,
intensities visually estimated)

hkl d(obs) d(calc) |
200 7.76 7.76 20
001 7.31 7.29 80
110 6.905 6913 50
201 5944 5927 50
111 5.257 5.252 90
111 4812 4812 100
211 4.116 4,113 10
311 3999 3.999 50
400 3.882 3.880 50
401 3.738 3.744 5
410 3.466 3.467 5
121 3.396 3.399 40
112 3.353 3.349 60
012 3.291 3.298 5
221 3.229 3.235 50
112 3.116 3.115 30
221 3.021 3.023 80
412 2.767 2.767 20
222 2.623 2.626 30
600 2.584 2.587 5
511 2.527 2.526 15
512 2.491 2.492 5
422 2.351 2.351 30
601 2.300 2.300 10
403 2.271 2.270 5
331 2.249 2.255 5
132 2.112 2.116 20
223 2.079 2.076 30
132 2.052 2.053 5
332 2.028 2.030 5
801 1973 1974 5
223 1908 1912 5
332 1.876 1.875 5
133 1.785 1.785 5
333 1.748 1.751 5
133 1.729 1.729 10
423 1.704 1.704 5
803 1.688 1.680 5
224 1.675 1.674 10
912 1.653 1.653 5
732 1.619 1.620 5
333 1.603 1.604 10
250 1.515 1515 5
623 1.493 1.494 10
351 1.467 1.466 5
451 1.428 1.428 10
644 1.254 1.255 5
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Fig. 1. Eakerite crystal in two orientations.

Semiquantitative microspectrochemical analysis by
the U.S. Geological Survey showed, in addition to the
major components, the following trace elements: Li
0.3, Be 0.3, Fe 0.1, Mn 0.03, Na 0.03, K 0.03, Ti 0.03
and Mg 0.03 weight percent. The significance of these
numbers is discussed by Waring and Worthing (1961)
and Waring (1962).

Thermal Study

A thermogravimetric analysis was made on 10.25 mg
of eakerite, using a heating rate of 10°C per minute.
Eakerite does not lose weight below about 350°C; it
then loses weight slowly to about 725 C, having lost
nearly 3% weight at that temperature. Between 725 C
and 775°C, weight loss increases smoothly but steeply
to about 6 1/2%, then slows. The run was discontinued
at 1175°C, with a total weight loss of about 10 1/2%.
Independent tests show that eakerite fuses at about
1075°C.

The abrupt weight loss between 725" and 775 is
surely water; the high temperature and narrow range
of dehydration support the proposed formula for
eakerite with water held as hydroxyl. The earlier 3%
weight loss is about equivalent to one H;O in the
formula; however, the presence of a water molecule
would necessitate the unusual formula Ca,SnAl;Sie-
0,2(OH)H;0. A structural analysis by one of us
(Leavens, in progress) should elucidate the true nature
of the water in eakerite.

Appendix

Details of the chemical analysis. The mineral was
ignited at 800°C in a muffle; ignition at 900° gave no
further loss in weight (<0.002 mg), and the mineral
had not fused. The ignited mineral was fused with
120 mg Na,;CO,;, and the melt dissolved in a small
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Table 2.
Crystallographic Data for Eakerite

a:b:¢c=2050:1:096333101°19" p.:q.:r, = 0474 : 1018 : 1 r:: p2: q: = 0.982 : 0.483 : |
u78°41'p’,0.483,q",1.038, x",0.200

Forms:
¢ p o2 p: = B C A
C 001 90°00° 11°19° 78°41° Q0°00° 900 eeeeeee 78°41°
d 201 20 00 49 38 40 22 90 00 38 19 40 22
D 201 -90 00 37 01 127 01 90 00 48 40 127 01
k 210 44 51 90 00 0 00 44 5] 82 02 45 09
| 410 63 19 20 00 0 00 63 19 79 54 26 4]
P 111 34 08 48 53 57 16 51 25 43 18 65 00

excess of H:SO, and evaporated to fumes, then being dissolved in a little water and 2 drops concen-

100 mg Na;S;0; added and the whole fused just
below a red heat.

The melt was dissolved in dilute (1:9) H.SO, and
filtered with a King microfilter; the crude silica was
washed with 1:9 H.SO,, ignited, and weighed. After
expulsion of the silica with HF + H.SO, and weigh-
ing, the minute residue was fused with a speck of
Na,S;0,, dissolved and added to the main solution,
which was made up to 20 ml with dilute (1:9)H.SOq;
| ml 6% cupferron was added, and the stannic cup-
ferrate extracted with 10 ml carbon tetrachloride; after
separation, two more drops of 6% cupferron were
added, and further extractions with 5, 2, and 2 ml
carbon tetrachloride were made. The combined
carbon tetrachloride extracts were collected in a
weighed porcelain crucible and allowed to evaporate
in a warm place, then ignited and weighed as SnO..

The aqueous layer was evaporated in a silica dish
and the H.,SO, fumed off thoroughly, the residue

trated HC1. To the clear solution were added 30 mg
sodium citrate, and the solution transferred to a 15 ml
microbeaker with filterstick, 12 ml 2% 8-hydroxyquino-
line in acetic acid added, then ammonia in slight ex-
cess; after a 30 minute digestion on the water-bath,
the aluminum 8-hydroxyquinolate was filtered off,
washed with hot water, dried at 130 C, and weighed.

The filtrate and washings were evaporated in a
silica dish and the citrate destroyed with nitric and
perchloric acids; after expulsion of nearly all the
perchloric acid the residue was transferred with water
to a 10 ml microbeaker with filterstick, diluted to 4 ml,
100 mg ammonium oxalate in 2 ml water added, and
then a slight excess of ammonia. After digestion for
30 minutes on the water-bath and standing overnight
the precipitate of CaC,O0-H.O was filtered off,
washed with cold water, dried at 105 C, and weighed,
then dissolved in perchloric acid and titrated with
N/20 KMNO; as a check. CaO is certainly the least

Table 3.

Chemical Analysis of Eakerite

% Atomic ratios Atoms per 22 oxygen
S0, 46.75 Si 0.778 6.03
Al;O; 14.07 Al 0.274 2.12
SnO; 18.59 Sn 0.123 0.95
CaO 14.2 Ca 0.253 1.96
H:0 6.70 H 0.774 3.77
TOTAL 100.3 O 284 22
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reliable determination, and could be in error by as
much as 0.5%.
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obituary

| J. Frank Schairer, 66, died suddenly on September

26, 1970 while swimming in the Chesapeake Bay,
Maryland. With his passing mineralogy lost a truly
wonderful man and a prodigious contributor to science.
Dr. Schairer was a member of the National Academy of
Sciences and for 43 years a physical chemist at the
Carnegie Institution’s Geophysical Laboratory.

Two of the numerous awards Dr. Schairer received in
recognition of his scientific achievements include the
Arthur L. Day Medal of the Geological Society of
America and the Roebling Medal of the Mineralogical
Society of America. He was president of the Mineralogi-
cal Society of America in 1943 and of the Geochemical
Society in 1960. Last year a special volume of the Amer-
ican Journal of Science was published to mark his 65th
birthday.

During his student days at Yale University Dr.
Schairer was an avid mineral collector and author of
Bulletin No. 51 of the Connecticut State Geological and
Natural History Survey The Minerals of Connecticut.
He spoke frequently to mineral clubs on this subject,
and those who had the privilege of hearing him will
recall it as a memorable experience.

Nor did Dr. Schairer’s interests and boundless en-
ergy end with science. He was a founding member of
the Potomac Appalachian Trail Club and the National
Capital Orchid Society, and enthusiastic fisherman and
square dancer.

Dr. Schairer was one of those rare individuals who
enriched the life of everyone he met. He will be sorely
missed by his hosts of friends all over the world, for as
H. S.Yoder, Jr.' said: *“The man is indeed a legend in
his own time”’, and ““Mr. Frank, as he was known to the
mountain people of Virginia, is one of the richest men
in the world when friends are counted.”
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To TThe Editor
(Coniinued from page 86)

long-recognized gap in the type of
journals related to mineralogy and
mineral collecting. My congratu-
lations!

Victor J. Hoffmann
Golden, Colorado

Dear Sir:

Some time ago I received the
first number of the Mineralogical
Record. 1 want to congratulate you
for this really fine magazine which
was much wanted by many collec-
tors. The excellent balance is just
right between the highly scientific
level of a paper for scientists and
the level of the collectors’ maga-
zines, especially for agate collec-
tors. All of the articles of the first
number are of great interest. How-
ever, the column **What’s New in
Minerals” is especially important
and welcome. I wish you a great
success and [ shall be proud to
provide you with an article before
long.

Dr. Werner Lieber
Heidelberg, Germany

Dear Sir;

When [ first read the announce-
ment of your new magazine in one
of the mineral magazines | thought
“Six dollars for one year’s sub-
scription! Too much!”

However, at the International
Gem Show held at our Civic Center
I purchased Volume I—z1. I must
say | thoroughly enjoyed the copy
(except for | item—the article on
Paul Seel. I enjoyed the item but
I disliked having to turn back in the
magazine and then forward to com-
plete the article. I always find this
shuffling back and forth rather ir-
ritating.)

I like the quality of paper, the
type of print, and the very nice
photographs.

All in all, I was sold on your pub-
lication, so enclosed is my check for
six dollars for one year’s subscrip-
tion—beginning with the next issue.

Good luck, and success in your
next venture.

Very truly yours,
{Miss) Grace M. Kearney
Baltimore, Md.

Fall, 1970

Lee Boltin Zircon-Tigerville, South Carolina

What's New In Minerals

A recent note in the *“Canadian Micronews”, vol.
IV, nos. 8 and 9, 1970 mentioned the ‘*‘unique”
paulingite locality along the Columbia River, at
Rock Island Dam, in the state of Washington.
Actually a second locality has been known for several
years but no description of it has yet appeared in the
popular literature of the hobby. The occurrence is
quite exciting in that individual specimens contain
hundreds of crystals. The matrix is very similar to
the Washington material, a vesicular basalt, but the
rock is oxidized to a reddish-brown color. The vesicles
are numerous, averaging about 1/2 ‘cm in diameter
but may reach | cm or more. They frequently contain
several crystals and many are completely lined with
paulingite! The crystals are simple dodecahedra. The
only associated mineral is phillipsite in fine micro-
size crystals.

So much for the good news. The bad news is that
the locality cannot be found. The specimens turned
up in study material at one of the universities in the
Northwest and was being used to illustrate a vesicular
basalt for geology students. It had been collected by
a graduate student in his thesis area which was re-
ported as the junction of Squaw and Pappoose
Creeks, about 2 miles west of Riggins, Idaho. This
sounds sufficiently detailed that it could be easily
located but at least one experienced collector has
combed the area rather well without finding any trace
of paulingite.

Fortunately the U.S. National Museum of Natural
History was able to acquire about 2 dozen specimens
from the remains of the study material. Perhaps this
description will stimulate some activity in that area
and lead to the discovery of the source of the speci-
mens.

(Continued on page 101)
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iNGAITE

from Switzerland

enosite (kainosite') is a very rare mineral.
Its formula s Ca,Y:[CO;|S10,:]-H.0,
and crystallography is orthorhombic, dipyra-
midal. The species name comes from a Greek
word for wnusual, a denomination which matches the
rarity of the mineral and its exotic composition.

Kainosite has prionty over cenosite and i1s now the preferred name but cenosite 1S retained in this
article because of familiar usage

101 @
o2/
263

110 |.oro

Fig. 1. Cenosite, Val Curnera. Orientation of
Graham and Ellsworth.a : b:c = .9:1: 45.
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by Max Weibel

Crystals are not abundant at any of the dozen or
so known occurrences. The literature lists as localities:
Hitterd, Norway; Nordmark, Sweden; North Burgess
and Bancroft, in Ontario, Canada; and Cotopaxi,
Colorado, in the U.S.A. In addition, a few sparse
finds have been reported in Swiss Alpine clefts at
Guttannen, Triibtensee, Oberaar, Piz Ganneretsch
and Val Curnera.

The last named locality has yielded the best crystals
thus far from any Swiss occurrence. The cleft was
opened in 1966 during mining and diversion-dam
construction in connection with the Vorderrhein Hy-
droelectric Project in the Curnera Valley. The site of
the cleft is now under water, but fortunately the entire
pocket contents were collected before inundation.
Many additional specimens were found in the waste
material as the discoverers of the deposit had earlier
ignored the inconspicuous crystals which were covered
by or impregnated with chlorite. How often does
similar negligence keeps collectors from paying enough
attention to rare minerals that look worthless because
of their small crystals and inconspicuous appearance?
Several instances of this kind are known in Switzerland.
Very likely many more rare minerals remain un-
noticed and constitute an irreparable loss to science.

The unusually good crystals of cenosite found in
the Curnera Valley provided an incentive for writing
this article and for including some speculation on
the behavior of the contained rare earths as well as
on their occurrence in other rare-earth minerals
discovered in Alpine cleft associations. No attempts
are made to compile and compare occurrences other
than Alpine as these others constitute completely
different types of deposition-partly associated with
ore veins, partly with pegmatites. Cenosite seldom
forms good crystals, these being either acicular or
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Fig. 2. Cenosite and adularia, Val Curnera. Length of single crystal 12 mm.

otherwise lacking in clean-cut faces. It is a well-known
characteristic of certain other Alpine cleft minerals,
such as quartz, hematite and apatite, to show complex
crystal habits in crystals nothing short of perfection.
Let us consider, for example, apatite from Val Casat-
scha where crystals of more than |1 cm in size occurred
displaying up to two-score faces, many belonging to
third-order forms matching the theoretical angles
to within a few minutes of arc.

Cenosite is liable to weather rather easily com-
pared with other Alpine minerals. Therefore, it has
never been found fresh in superficial clefts. Even the
crystals brought up from underground mining are,
in the majority of cases, dull and etched. The tendency
for a number of cleft minerals to turn up during
tunnelling operations induced Parker (1954) to create
a specific “‘tunnel association” for these, a mis-
leading term since the minerals are not confined to
tunnels. Minerals typically found in this category
include ferroan dolomite, siderite, gypsum and an-
hydrite.

Cenosite Occurrence Of Val Curnera

The find from Val Curnera is the second of
cenosite in the Gotthard Massif, where A. Arnold
(private communication) first discovered the mineral
in a loose boulder near Piz Gannaretsch. The eastern
Gotthard Massif is one of the richest cleft areas in
Switzerland. Other rare-earth minerals occurring there
in minute amounts include xenotime, monazite, syn-
chisite and gadolinite. In the Val Curnera the cenosite

Fall, 1970

cleft is associated with mica schist of the greenschist
facies. The cleft paragenesis is quartz, adularia, calcite,
cenosite, apatite and fluorite. Except for the first
two, all are calcium minerals.

Cenosite was seen in crystals up to nearly two cm
in length, an enormous size compared with other
Alpine cenosite. The habit of the crystals is pris-
matic and the color yellow. Many crystals were found
loose and so impregnated with chlorite as to give
them a dark green appearance. The faces of some
are etched or distorted by numerous vicinals and not
well suited for goniometric measurements. The ideal-
ized drawing (Fig. 1) shows a Val Curnera crystal in
the orientation according to Graham and Ellsworth
(1930). Parker and De Quervain (1940) reported on
two single crystals from a tunnel near Guttannen
(Aar Massif). Their crystal drawing, showing a some-
what similar-appearing prismatic habit, displays the
same orientation as that of Fig. | purely by accident.
The two authors failed to determine the optical
orientation of their crystals and confounded their
crystallographic orientation with the older one of
Sjogren.

Only a few specimens showed the mineral attached
to its parent rock. After the discovery, the locality
was thoughtlessly over-promoted and within a short
time the rare material was no longer available. The
best specimens are dispersed among private collections.

Other Rare-earth Minerals of Alpine Clefts

The following rare-earth bearing species are ar-
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Fig. 3. Cenosite crystals, impregnated with chlorite, Val Curnera. Length of single crystal 17 mm.

ranged in accordance with the decreasing abundance
in which they have been found: monazite, xenotime,
synchisite, cenosite, gadolinite, allanite and parisite.
Rare-earth minerals are strikingly scarce in Alpine
clefts. The relatively large number of local occur-
rences contrasts with the minuteness of the crystals,
commonly of micromount size, and the presence of
just a few isolated individuals among the more abun-
dant minerals. Various rock types, including mica
schists and gneisses, occur as hosts of the clefts.

Two factors govern the formation of a cleft
mineral: availability of the chemical elements and
possibility of crystallization. Cerium and yttrium are
abundant trace elements. We may assume that some
rare earths were always present in the thermal solu-
tions giving rise to the Alpine cleft associations
during late stages of Alpine folding. These rare
earths were derived from the. wall rock. The degree of
leaching was small but the amount of rock affected
may have been large since the solutions percolated
a considerable distance. Slight differences in con-
centration of the solutions were critical for rare-earth
minerals to crystallize at all. We have little data on
rare-earth distribution in crystal structures of com-
moner cleft minerals. Some of the latter have high
chemical purity and fit theoretical formulas to within
analytical errors. Low temperatures of formation and
rates of growth may be responsible here for the in-
significant atomic substitution. When [ investigated
two Alpine sphene occurrences (Weibel, 1957), 1
failed to find any rare earths by normal emission
spectrography, suggesting a total content considerably
lower than 0.1%. One of the two localities was Muotta
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Naira in the same tract of the Gotthard Massif
where rare-earth minerals are found.
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What's new

(Continued from page 97)

Another relatively rare mineral,
alabandite (manganese sulfide), has
recently been collected and trans-
ferred to the National Museum by
T. Botinelly and G. Neuerbert of
the U.S. Geological Survey. The
locality is the dump of the Man-
hattan mine, about 1/4 mile south-
east of the Whale Mine, Hall Valley,
Park County, Colorado. This may
be a new locality for alabandite.
The specimens consist of black
cleavages with a rhombohedral
carbonate and quartz in vein rock.
They are rich in alabandite but
unspectacular.

The iron- and magnesium-rich
varieties of tourmaline, schorl and
dravite respectively, from Yinnie-
tharra, Western Australia certainly
rate as among the best specimens
of these minerals ever found. Most
are doubly terminated and very well
formed. Individual crystals of both,
up to 6" x4”, are found. The dravite
crystals tend to have mica imbedded
in their faces; the schorls tend to
be smaller, mica-free and more
lustrous. It may seem odd that
both varieties are reported from
the same locality but a similar as-
sociation is known in Maryland in
at least two localities where pegma-
tite intrudes the Cockeysville
marble. Dravite is found in marble
seemingly unrelated to the pegma-
tite. The pegmatite contains small
but good schorl crystals usually
imbedded in massive plagioclase.
Here too dravite is associated with
a mica and schorl is not. Unfortu-
nately no details of the occurrence
at Yinnietharra have been supplied.

Exceptional mineral localities can
come and go before many collectors
know of them. Two such finds have
apparently expired recently after
about one year’s notable produc-
tion. The first of these has been
a known locality for years but only
in the last year or so did it really
come into its own. This is the peg-
matite mined for vermiculite near
Tigerville, Greenville County, South
Carolina which provided a small
number of local diggers with some
of the best zircon crystals ever found.
The crystals are simple, flat dipyra-

(continued on page 119)
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museum
record

by Paul E. Desautels

the Smithsonian Institution

It is not possible to visit every country in the world.
Even if it could be arranged, the task of visiting every
mineral museum would be one of staggering propor-
tions. Fortunately, I can often rely on first hand reports
from friends and colleagues who are knowledgeable
about mineral collections and have the good fortune
to travel to distant parts.

Recently, Richard Thomssen, a personal friend
and a member of Friends of Mineralogy spent several
months in New Zealand. His first hand report follows:

“The Auckland War Memorial Museum contains
collections of minerals, ores, rocks, and fossils from
New Zealand which are well displayed in the Hall of
Geology and Paleontology. The Museum is situated
on a promontory in Auckland Domain (Park) about
one mile from the downtown section of the city and
overlooking the campus of Auckland University.

In the Hall the General Collection—Minerals of New
Zealand—is the first display which greets the visitor.
Two outstanding specimens were among the 200-odd
items of average quality. The collection is arranged
by Dana’s system and in the first case is a very fine
piece of native arsenic from the Kapanga mine, Coro-
mandel measuring 3x4x2 inches. The arsenic occurs
in dark grey, microcrystalline, botryoidal, banded
crusts over one inch thick covering the large flat
surface.

A specimen of stibnite from Thames is also in the
first case. This piece is the finest specimen in the
collection. It measures 7x9x4 inches and is composed
of a roughly stellate cluster of sharply terminated,
prismatic crystals up to 3/4 inch square and six inches
long. The quality of this material ranks it among the
finest stibnites in the world behind the classics from
Japan and Roumania.

Among several collections of ore and rock specimens,
one exhibiting the Vein Minerals (The Hauraki Gold-
fields) contains a display of some 50 mineral specimens
with four worthy of specific note. The first is a fine
gold from the Una mine, Thames, measuring 1/2x
2 1/2 inches. Platy crystals up to one inch square

(continued on page 113)
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ne of our more enjoyable activities for the last

few years has been a daily session over morn- -

ing coffee in the lab, discussing a wide variety

of problems—mainly mineralogical—and in
particular the descriptions of new minerals that are
circulated by Dr. Michael Fleischer on behalf of the
International Mineralogical Association Commission
on New Minerals and Mineral Names. On rather too
many occasions we have had cause to regret the narrow
approach of some authors, who have not adequately
considered the full range of species that they ought,
and the failure of others to secure properly authenti-
cated material for their studies.

There is a tendency for our petrology and general
geology colleagues, (who encounter, at most, some
two or three hundred mineral species) to complain
about the large number of species on display in the
Mineral Gallery and the fact they have not heard
of most of them. ““Who cares about cahnite—or fluellite—
and why waste display space on it?". This is not the
appropriate occasion to answer their question, temp-
ting though it may be, but it gives an opportunity to

“type” specimens in

by Peter G. Embrey & Max H. Hey

remind these same colleagues that they do not realize
how lucky they are. While entomologists have a quar-
ter of a million or so species to consider, we have
only a couple of thousand mineral species—two whole

orders of magnitude less!
It is obvious that we have our problems as miner-

alogists—there is no noticeablé tendency for the Ameri-
can Mineralogist to get slimmer each year—but, at
the same time, we have a much easier job to perform
in putting our house in order. Working in the Natural
History Museum, we are surrounded by colleagues in
the biological sciences who have for many years ac-
cepted the need for strict rules of nomenclature, and
for careful distinction between different degrees of
authenticity of the specimens used to define a species
or variety. These reference specimens are known as
“types’’, and provide a fundamental area for us to
start a “‘tidying-up” operation. The designation of type
specimens in mineralogy is not a new idea, but arising
from our coffee deliberations Max Hey submitted a
discussion paper, ** ‘Type’ specimens and the dis-
crediting or redefinition of species,” to the Commission
in 1964. Since then, the idea of adopting some of the
different categories of ‘types’ has been taken up by
French cataloguers,’ and it seems desirable to ex-
amine the problem rather more closely.

At least two dozen varieties of ‘type’ specimen
have been suggested in the biological field, but there
has been a tendency for this complexity to be reduced.
Moreover, not all the distinctions are applicable
equally to all the biological sciences, and since there
is no established precedent in mineralogy we are free
to select which of the kinds of ‘type’ we may care to
C. Guillermin and J. A. Sarcia. 1968, Bull. B A G.M.. Zme sene. sect. IV. no. 3. p. 35
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adopt. Some are obviously unsuitable for our science.

For example: since it has been generally accepted in

post-alchemical times that minerals have neither sex

nor gender, we are on fairly safe ground in rejecting
the concepts of ‘androtype’, ‘gynetype’, and ‘allotype’.

We feel that there is a case for distinguishing seven

kinds of type:”

Holotype—A single specimen selected by the author
of a species as its type, or the only specimen known
at the time of description.

Cotypes (more than one)—Specimens other than the
type used in making the original description. Ideally,
cotypes should be from the same locality.

Metatype(s)—specimen(s) compared with the type by
the author, and determined as co-specific with it.

Ideotypes—metatypes from a different locality.

Plesiotype(s)—specimen(s) upon which subsequent or
additonal description is based. This may, in some
instances, be a neotype.

Neotype—a plesiotype selected to represent the holotype
when the holotype is lost or detroyed.

Topotype—a specimen from the original locality, and

corresponding to the original description.

Having introduced these terms, it may be useful if
we digress a little into a general discussion of de-
scriptive mineralogy before giving some examples to
illustrate their use. With very few exceptions, writers
on mineralogy before 1800—certainly before 1750—were
qualitative in their outlook and tended to describe
minerals solely in terms of their appearance to the
naked eye. In saying this, we do not underestimate
the work of the early mineralogists, but Lavoisier’s
discovery of the role of oxygen in chemistry was
around the year 1775; the contact goniometer was
devised by Carangeot in 1780; and Wollaston’s re-
flecting goniometer, Mohs’ scale of hardness, and
Brewster’s work on optical crystallography all had to
wait for the early 19th Century, together with the
chemical classifications of minerals that are linked with
the names of Berzelius, Mohs, and Rose.

In addition to this qualitative approach of the
early authors, early collectors and curators (even at
the British Museum!) tended to be far from complete
in their labelling and cataloguing of specimens, in-
cluding those that had served for the description of a
species. To establish one of these early specimens as
a type often calls for a great deal of painstaking
historical research, and even greater good fortune in
finding adequate labels and records still extant. Right
up to the present day there are authors who name
new species with grossly inadequate supporting de-
scriptions. In general, the standards have tended to

We have based our definitions on those of N. Banks and A N. Caudell, The Entomological Code,

Washington D.C. (1912). Guillemin and Sarcia have introduced the term "‘Necrotype' for the type
of a discredited species. but since species do not always remain discredited and in any case the
name tends to linger on regardiess. we cannot feel that this serves a useful purpose
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improve over the years, in large part, because of the
steady increase in the number and accuracy of the
techniques that are readily available. In parenthesis,
we may note that there are already signs of a decline;
chemical analysts with any degree of familiarity with
the tested techniques of wet analysis are becoming
very scarce. It is well to recall, before ending this
digression, that although the methods of x-ray dif-
fraction (to name but one technique) are recognised
as modern, the determination of refractive indices
by immersion was barely practised at all before it
was popularized by E. S. Larsen as recently as 1921.

We now have a situation in which descriptions of
mineral species and varieties in the literature cover
a wide spectrum of completeness and accuracy while
on the other hand, we have the specimens of the
species, which may or may not be the ones used for
the original description. Certainly we have many species
for which the correlation between specimen(s) and
description is far from satisfactory. It cannot be too
strongly emphasized that, since few (if any) mineral
specimens consist of only one species, any re-

mineralogy

British Museum (Natural History)

examination of a species (even from the original
specimen) must be done in light of the original de-
scription. This is doubly necessary if it seems possible
that redefinition or discrediting of a species may be
the outcome of the work. The zeolite offretite was at
one time identified with phillipsite, simply because it
was not noted that the original description stated
clearly that the crystals were minute hexagonal prisms.
Confusion arose among the copper silicates plan-
chéite, shattuckite, and bisbeeite because refractive
indices in the original descriptions were ignored.
Mountainite was recognised as distinct from the very
similar species rhodesite because of a serious dis-
crepancy between x-ray diffraction results on one
part of the original specimen and electron diffraction
results on another part.

The holotype of a species is at the same time the
simplest case to consider and the hardest (until recent
times) to realise in practice. If we grant that a chemi-
cal analysis is an essential part of a mineral descrip-
tion, we must start by preparing a homogeneous
(powdered) sample, but through this analysis we de-
stroy the holotype! The electron microprobe can
get us out of this difficulty in two ways: it can be used
for the definitive analysis, in which case we still have
the original crystal, or it can (together with optics and
x-rays) establish that each of several crystals or
fragments are genuinely the same substance. One of
the nicest examples of a true holotype is the stokesite
crystal at Cambridge University. Since only the one
single crystal was known, Professor Hutchinson care-
fully removed a small portion from the back for the
chemical analysis. Sometimes a holotype may be of
little or no use to us, and this is almost certainly the
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case with torbernite (if it still exists). It i1s also true
of wyartite, of which we have a fragment from the
type specimen in the B.M.(N.H.)—irreversible dehy-
dration occurs very easily.

The term cotype has been largely dropped by the
biologists because its exact meaning became muddied
by confusion between the cases where a holotype was
designated (paratype) and where it was not (syntype).
We have decided that mineralogical needs are some-
what different, and that for us the designation of a
holotype is a little unreal (see above), so we are
recommending the use of ‘cotype’ with its slight degree
of imprecision. We similarly feel that there is no need
for the term ‘lectotype’, a cotype (or syntype) selected
as the holotype. The use of this term is exemplified
in the case of ludlockite, a new lead iron arsenate from
Tsumeb. We started with two specimens, both orig-
inally from a larger block. The description will be
based on material from both specimens—and since
neither has precedence the specimens are true cotypes.

We have stated that cotypes, ideally, should all be
from the same locality. Generally speaking this will
tend to be the case, since, even when material is known
from several localities at the time of description, one
locality will furnish better specimens than the rest.
Specimens from the other localities are better termed
ideotypes. In the recent description of agardite, the
cotype specimens are from Bou-Skour, Morocco, and
specimens from other localities in Spain, Germany,
France, the U.K., and the U.S.A. are ideotypes (even
though some of them have varietal status). In the
case of strunzite, although the mineral was first dis-
covered at Palermo, New Hampshire, and later at
several other localities in the U.S.A., a definitive
description was not possible until material from Hagen-
dorf, Bavaria, was shown to be the same and provided
enough for a chemical analysis. Clearly, in this case,
the specimens from the U.S.A. are ideotypes despite
their being found earlier.

The distinction between cotypes and metatypes may
be a little difficult, but an attempt must be made to
delineate it. For example, if one of the authors of
agardite presents one of the original specimens, that
is a cotype. If he presents a specimen from a later
collecting expedition at Bou-Skour, that is a meia-
type; but if someone else collects at Bou-Skour, and
on comparison with the description decides he has
agardite, that i1s a ropotype. The point of distinction
is when the determination was made, and by whom. We
place some emphasis on the need for the term mera-
type because there are many specimens, particularly
in the older collections of the world, which are known
to have come directly or indirectly from the original
author but which have a status clearly less than holo-
type and probably less than cotype. Many old private
collections are incorporated in the mineral collection
at the British Museum (Natural History), and special
mention may be made of a collection by Thomas
Allan, augmented by R. H. and R. P. Greg, which
was accompanied by an excellent manuscript catalogue.
Taking an entry at random, we read (under Amblygonic
Felspar of Haidinger [ = Oligoclase]): “no. 6. Cristal-
line and massive, of a dark colour, the soda spodu-
mene of Berzelius, but probably belonging to this
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species [i.e. oligoclase)], accompanied with red Felspar.
Presented to Mr Haidinger by Berzelius, from Dan-
vickgate | = Danviken, Sweden|”. Another entry (under
Hemipyramidal Felspar [ = Edingtonite] reads: “no. |.
Small detached crystal white and translucent. This is
one of the new species discovered by Mr Haidinger,
it occurs along with thomsonite. From the collection
of Mr. Edington from Kilpatrick, Dumbarton.” It
is evident from these examples that the Allan-Greg
collection contains specimens of sound pedigree, many
of them metatypes at the very least.

The plesiotype deserves special mention on at least
two counts, either because the original description was
made before suitable methods were available to com-
plete it or because the originally-found material was
too impure, poorly crystallized, or small in quantity.
There is no real need to give examples of plesiotypes
because they are so numerous, but we must point out
that they are not the same as described specimens.
There is a difference between the completion of an
inadequate description, and the provision of addi-
tional data to illustrate the varnability of chemical
composition, optical properties, and the like. Thus,
the crystals of eucryptite from Kings Mountain,
North Carolina,” add so much to the morphological
data for the mineral that they are properly plesiotypes.

When well-authenticated specimens of a species are
not available, the specimen on which definitive work
is done becomes a nmeotype rather than a plesiotype.
This was the case in the recent redescription of the
two nickel arsenates aerugite and xanthiosite, since
the types from Johanngeorgenstadt, Saxony, could
not be located. Topotype material in the B.M. col-
lection thus became the neotype, and other specimens
(from South Terras mine, Cornwall) described at the
same time became ideotypes.

It was quite incorrect, in this or any other context,
for ureyite to be named as a new species; Laspeyres’
original description of cosmochlore may have left
something to be desired, but he was a shining example
to us all in that he distributed fragments of his
mineral to several museums. Perhaps only sperrylite,
in sealed and labelled tubes, has achieved a wider
circulation!

The lowest rank of all in the hierachy of types is
held by ropotypes. The name simply implies speci-
men(s) from the original locality, and which conform
to the original description. This second condition,
often overlooked, is essential. But, the question of
topotypes is far from being as simple as it sounds!
First, the original locality is not easy either to define
or to locate; this 1s even more true of rocks than of
minerals, since in some cases a few inches may make
all the difference between one rock and another. We
have recently encountered this difficulty with monte-
brasite from Montebras—the same specimen may have
both montebrasite and amblygonite on it—and the
example of rhodesite and mountainite is referred to
above. A great deal also depends on the original col-
lector: Richard Talling was quite content with a Cornish
locality defined to the nearest twenty miles or so, and
some specimens labelled ‘Minas Gerais’ are even worse,

P B Lesvens, C. S Hurlbut, and J A. Nelen, Amer. Min. 1968, 63, p. 1202.

104

but F. N. Ashcroft regarded alpine cavities a few feet
apart as separate localities and put photographs in his
catalogues to illustrate his point.

The second consideration is the original description,
and we have illustrated this with the example of of-
fretite above. It would be invidious to labour this
point, but the unfortunate fact remains that the litera-
ture is strewn thickly with examples of redefinition
and discrediting that would never have been perpe-
trated if the original description had been carefully
studied.

One -final point concerns figured specimens, and we
have given careful thought to whether they should be
given any kind of type designation. We think not,
although the temptation is strong in view of the many
figured specimens in the B.M. Collection. Among the
first to come to mind are the two bournonites from
Wheal (Huel) Boys, Cornwall, figured by Philip Rash-
leigh in ‘Specimens of British Minerals’, 1797. The
point is that Rashleigh referred to the mineral as
‘ore of antimony’, and the name bournonite with
description was not given until 1805 (by Jameson);
description and naming must go hand in hand, with
very few exceptions." An illustration or figure serves
little more purpose than to give a general idea of the
appearance of the specimen. A biologist can usually
get more out of an illustration than a mineralogist,
who is limited to a rough idea of colour and associa-
tion and (one hopes) a rather better idea of crystal
habit and morphology. Of course, a figure may serve
to identify a particular specimen when the number
has been lost or (as commonly occurred in the past)
not recorded as part of the description. Curators know
to their cost that there is another side to the coin—if
enough investigators, especially careless ones, get
their hands on a type it can readily become a dis-
figured specimen!

We hope that we have said enough to encourage
some interest in the identification, tracking-down,
and classification of type specimens. Some eminent
colleagues have suggested that the preparation of a
master-list of type specimens and their whereabouts
would be a worthwhile joint project for the Museums
and New Minerals Commissions of the .M.A., but
we disagree. We see the acquiring of expertise in
tracking down type material for a particular investiga
tion as part—an essential part—of the apprenticeship of
the descriptive mineralogist. The identification of a
specimen as a ‘type’ is not something that can be done,
in general, without a curatorial training of some sort.
Also, the ready availability of mineralogical yellow
pages to all comers would be the last straw for that
over-worked and under-appreciated species, the
curator.

Mineralogical nomenclature and the cataloguing
of collections are two subjects that cannot easily be
separated from a consideration of types. We hope
that the indulgent and kindly editor will consider
letting us have space in a future issue for suitably
provocative articles on these subjects. O

The only exceptions that come to mind are the cases where an suthor feels that his description is
inadequate for a name to be given. usually becasuse of the nature or small amount of material at his
disposal. Much good and little harm can come from a description without a8 name, but 8 name
without a good description clutters the literature and calls for censure. Fortunately for the science
the activities of the New Minerals Commission have been having an increasingly salutory effect
over the few years it has been in axistence.
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by Richard A. Bideaux

icroscopic mineral crys-

tals, when examined un-

der adequate magnifica-
tion, exhibit a variety of crystal
morphologies virtually unknown from
macrocrystals. Some of the most in-
teresting of these are perfectly regu-
lar rings and cylinders found for a
number of different species. These
habits are such an extreme departure
from the more usual multi-faceted
forms as to almost defy explanation.
This must presumably be sought, in
part, in an adequate understanding
of the crystal structure and crystal
chemistry involved. The results of
crystal structure analysis, the most
powerful microscope of all have been
infrequently turned to these prob-
lems, but some information is avail-
able.

(Continued on next page)
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Fig. 1 (above) Cylindrite, Poo-
p6, Bolivia. 2X. Specimen
NMNH,  Photograph, Lee

Boltin.

Fig. 2 (left) Jamesonite, Felso-
banya, Rumania 60x. Specimen
photographed by Lou Perloff.

The cylindrical crystals of some important silicate
species have received the most attention. Hollow tubu-
lar crystals of the clay mineral halloysite, Aly(Si.0;)
(OH),+2H,0, were first directly observed on transmis-
sion electron micrographs reproduced and discussed by
Bates, et al. (1950). Sometimes tubes within tubes were
noted. Particle sizes ranged from 0.01 to 15 microns.

The halloysite crystal structure is essentially that of
kaolin, Al(Si;O;)(OH),, with additional interlayer
water molecules. The kaolin structure (Bragg, et al.,
1965, 277-280) is that of a layer composed of sheets of
two different kinds. A strongly bonded sheet of Si-O
atoms is in contact with a second sheet of AI-OH groups.
This Al-OH sheet is a close modification of that found
in gibbsite, AI(OH);. In gibbsite, the unit cell has di-
mensions of 5.06 A and 8.62 A measured in the sheet.
The corresponding dimensions for the Si-O sheet are
5.14 A and 8.93 A, a close enough fit to allow bonding
between them into a single layer in kaolin.

The explanation for the tubular morphology of halloy-
site proposed by Bates, et al. depends on this slight
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mismatch between the two kinds of sheets. In kaolin,
the layers are repeated immediately on top of one
another, but are held together by relatively feeble
forces. This closely spaced stacking reinforces the hold
of the more rigid Si-O sheet on the AI-OH sheet,
stretching the latter to conform. Some slight bending
of the layers to accommodate the mismatch, however, is
probably evidenced by the tendency of kaolin crystals
to remain small and imperfect.

In halloysite, the kaolin structural layers present are
more widely spaced by the interlayer water. Thus the
layers can bend more freely, and calculation of the
curvature to be expected agrees fairly well with the
observed diameters of the most tightly rolled tubes
seen.

The chemical formula of chrysotile, Mgi(Si,0;)
(OH)., 1s seen to be similar to that of kaolin, and, in-
deed, their crystal structures are similar (Bragg, et al.,
1965, 282-285). In chrysotile the layers are made up of
the same Si-O sheet, but combined with an Mg-OH
sheet. This pair has an even larger mismatch in dimen-
sions than does kaolin. Even without water of hydration
between layers, the sheets must bend strongly to bond
at all. This has been found actually to be the case by
direct observation at magnification of about 100,000 X
provided by the electron microscope. Multiple tubes
within tubes are sometimes seen, in an extensible
telescope-like arrangement (Bragg, et al., 1965, Pl. V).
Asbestiform chrysotile is explained by this tubular
habit.

Turning to a rare example of tubular structure visible
in hand specimen (Fig. 1), cylindrite, originally obtained
from the Santa Cruz mine, Poopd, Bolivia, was named
for its occurrence in cylindrical forms separating under
pressure into distinct shells or folia (Dana, 1899,
app. I, 21). This complex sulfosalt, approximately
PbeSb,SneS,,, presented an extremely challenging
problem for crystal structure analysis. This has been
met by Makovicky (1970) who found that *“the cylindrite
structure  i1s composed of alternating layers of two
kinds. . . . Cylindrical growth is caused by the flexibility
of bond adjustments on interlayer boundaries. . . .”

Crystals of other species showing these types of de-
velopment, seen by visible light microscopes, have been
known to collectors of microminerals for some time.
Perhaps the most widespread of these are the ‘‘hetero-
morphite” rings from Felsobanya, Roumania. Recent
x-ray diffraction determination of these specimens con-
firms the identity of ‘*heteromorphite’ with jamesonite,
Pb.FeSbeS,,, as established by chemical analysis in
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Fig. 3 (right) Jamesonite, Fel-
sobanya, Roumania. 700X.
(SEM). Specimen, William
Pinch. Photograph, Eastman

the last century (Dana, 1892, 122). Jamesonite from nu-
merous localities usually shows an acicular habit, either
as felted masses of individuals, or as massive fibrous
aggregations. These jamesonite specimens from Felso-
banya thus occur principably as needles, growing from
a quartz crystal matrix. Examination under even as
little as 30X magnification will often disclose a few re-
markable rings, tubes, and related forms (Fig. 2).

A relatively new development, the scanning electron
microscope (SEM), has made possible preparation of
some fine micrographs of specimens requiring inter-
mediate magnifications (100-10,000X). Fig. 3, taken
with this instrument, shows a fine Felsobanya jameso-
nite ring. This example is suspended on needles of the
same mineral. Note that the ring is flattened in a plane
perpendicular to the axis of rotation, and seems to show
steps. These could visually be interpreted as several
thinner rings stacked together, or concentric rings of
varying thicknesses and diameters. Fig. 4, of the same
material, shows a squat cylinder of approximately the
same diameter as the ring of Fig. 3. The direction of
flattening is here parallel to the axis of rotation. The
resolution of this micrograph is such that even tinier
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Fig. 4 (left) Jamesonite, Felso-
banya, Roumania. 700X (SEM ).
Specimen, William Pinch. Pho-
tograph, Eastman Kodak.

Fig. 6 (right) Boulangerite, Ma-
doc, Canada. 500X (SEM).
Specimen, William Pinch. Pho-

tograph, Eastman Kodak.

Fig. 5 (below) Boulangerite,
Madoc, Canada. 300X (SEM).
Specimen, William Pinch,
Photograph, Eastman Kodak.




circular excrescences on the surface of the cylinder are
visible,

Roger’'s Fluorspar mine, near Madoc, Ontario, Cana-
da, has provided Canadian collectors a number of rings,
etc. of another of the “feather-ore’ sulfosalts, boulange-
rite, PbsSb.S,:, confirmed by x-ray powder methods.
Some of these have been pictured in Caesar (1966).
Most are enclosed in calcite or fluorite, but some occur
on the faces of these crystals or suspended on needles of
boulangerite. Fig. 5 shows some Madoc boulangerite
cylinders. While their exteriors are fairly smooth, the
interiors appear made up of a multitude of individual
coils. A degenerate coil-like group is seen in Fig. 6,
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where some individuals are only semi-circular. The fact
that the coiled individuals are thicker than those of the
tangled straighter background material may be signifi-
cant from a genetic standpoint.

Dadsonite, Pb,;Sb,:S:s, a newly described sulfosalt
from Wolfsberg, Germany, is reported (W. Pinch, pers.
comm.) to show ring structures similar to those of
jamesonite and boulangerite.

Considerable similarity can be seen between Figs. 6
and 7. The mineral in Fig. 7 is pyrite from Hall's Gap,
Lincoln County, Kentucky. The blocky material form-
ing the matrix for this coil is pyrite of more usual habit.
The occurrence is in quartz geodes, containing calcite,
chalcedony, and millerite (Berndt, 1969).
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Hall's Gap has provided a number of other enigmatic
pyrite rings. Fig. 8 shows one such, of striking *‘feath-
ery”’ form. The individual *“feathers” do have the same
sense of direction around the ring, but there is no sug-
gestion of the smoothness of surface structure shown by
most of the previous examples. These *‘feathery” rings
give a pyrite x-ray pattern usually interpreted as from a
polycrystalline mass, almost amorphous in crystallite
size. Fig. 9 shows several such “‘feathery” rings inter-
twined, on a matrix of pyrite crystals. The cover photo-
graph displays three rings of this type.

Rutile, TiO;, is another common mineral which
rarely shows ring structures. Fig. 10 shows a rutile ring
enclosed in a cleavage fragment of topaz, from San Luis
Potosi, Mexico. The occurrence of topaz enclosing
rutile from this locality was noted (Dana, 1892, 495) but
without mention of the rings.

The crystal structures of jamesonite, boulangerite,
and dadsonite are not known in sufficient detail to pos-
sibly support the misfit theory of bending. While the
crystal structures of pyrite and rutile were among the
earliest worked out, there are no obviously mismatching
features. Geniculated twins of rutile, such as those from
Magnet Cove, Arkansas, etc., might suggest a relation-
ship with ring formation. These twins however show
well-formed re-entrant angles, while the rings are ap-
parently absolutely circular, without trace of breaks in
continuity.

Cylindrite’s composition is somewhat variable, and
the formation of cylinders is restricted to a certain com-
positional range (Makovicky, 1970). This may be true
of others of these minerals. Even a small number of con-
taminating atoms might possibly give rise to two phases
interlayered in such a way as to promote bending. An
explanation of this nature is difficult to support where
rings, etc. are distributed randomly among apparently
contemporaneous normal crystals.

Other unusual crystal habits are perhaps related to
ring formation, since they seem to occur with more than
chance frequency on some of these specimens. Twisted
acicular crystals, with pitches varying but on the order
of their diameters, are often seen among the Felso-
banya jamesonites. Millerite, NiS, also shows twisted

Fig. 7 (above) Pyrite, Hall's
Gap, Kentucky. 800X (SEM).
Specimen, Douglas Bernd:,
Eastman Kodak.

Fig. 8 (left) Pyrite, Hall's Gap,
Kentucky. 700X (SEM). Speci-
men, Douglas Berndt. Photo-

graph, Eastman Kodak.
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Fig. 9 (right) Pyrite, Hall's Gap,
Kentucky. 650X (SEM). Speci-
men, Douglas Berndt. Photo-
graph, Eastman Kodak.

Fig. 10 (below) Rutile in topaz,
San Luis Potosi, Mexico. 250X.
Specimen, Neal Yedlin. Photo-

graph, Julius Weber.

crystals, but rings have not been observed for this spe-
cies so far as this author knows. Optical diffraction ef-
fects from iris agate are caused by parallel, closely
spaced chalcedony fibers. Microscopic study of this
material using polarized light leads to the conclusion
that the individual fibers are tightly twisted (Frondel,
1962, p. 203).

Open helical forms, such as Fig. 11 (enclosed in
fluorite), may be a part of the puzzle. The interior of
this pictured helix may well be void, but perhaps en-
closes or enclosed boulangerite. Black tourmaline nee-
dles included in quartz crystals from Jefferson County,
Montana, are reported (J. Puckett, pers. comm.) to
sometimes form a helix of one turn. This material ex-
hibits needles with frayed ends, indicating that what
appears to be a single crystal may be a fiber bundle.
Caesar (1966) reports needles with frayed ends on
Madoc boulangerite. Felsobanya jamesonite also shows
this phenomenon. What are believed to be incipient
rings are sometimes developed along this type of nee-
dle. Following along a straight portion of the needle its
character suddenly changes. From a dull, fibrous ap-
pearance it takes on a brilliant metallic luster and all
indication of fibrosity vanishes. While in this lusterous
state, the needle curves through circular arcs observed
from about 90 degrees to nearly 360 degrees on various
examples. Equally abruptly, the luster resumes its
former duller appearance, the needle straightens out,
and may finally terminate in a frayed end.

Two other potential mechanisms for ring formation
may be mentioned. Epitaxial overgrowth of one min-
eral species on another is known in some cases to modify
the habit normally taken by the overgrown species. A
crystal growing on a substrate which had almost equal
atomic dimensions could be subjected to forces bending
it into a closed circular form. There is however no clear-
cut evidence for this mode of formation in any of the
foregoing examples. While some of the rings do seem
to grow flattened on the crystal faces of other species,
these are often adjacent to others which are on edge or
suspended away from such interference.

Many kinds of interactions can occur between a
growing crystal and the medium from which it is
grown. A two-component nutrient solution could be
hypothesized in which one component formed immisci-
ble spherical droplets within the second. A crystal
growing in such an environment could encounter one of
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Fig. 11 Boulangerite (?) in Flu-
orite, Madoc, Canada. 50X.
Specimen, NMNH. Photo-

graph, Louis Perloff.

these spherical droplets and be warped into circular
form about it by surface tension (J. Arem, pers. com.).
Neither of the above hypotheses would fully account
for cylinder formation.

Nucleation and growth to larger size of these struc-
tures presents interesting questions. Bates, et al. (1950)
suggest that halloysite tubes grow most rapidly in
length. Whether they grow at all in diameter after the
rolled sheet cylinder is joined is problematical. Ma-
kovicky (1970) states that *“‘cylindrite growth starts from
a minute straight-layered nucleus.” Do rings in general
start as rings and grow in diameter as they become
larger, or do they extend themselves during growth
along their circumference and finally close off, sealing
the join without trace?

A scanning electron microscope (SEM) consists of
three basic systems; an electron-optical column, vac-
uum specimen chamber, and detection and display de-
vices (Thornton, P., 1968). An intense beam of electrons
Is generated and spot focused to as little as 250 A at the
specimen. Two magnetic coils, driven by a scan genera-
tor, sweep the primary electron beam across the speci-
men. The same scan generator synchronously drives the
beam of a cathode ray tube (CRT) display. Both beams
follow a raster pattern like a television set. Various
emissions, excited from the specimen by the primary
clectron beam, at any point in the scan pattern are de-
tected, amplified, and control the beam intensity of the
CRT. This is coated with a phosphor which glows with
an intensity proportional to the beam intensity, creating
a picture of the scanned specimen. The CRT picture size
is constant, while the specimen area scanned is variable,
effecting magnifications typically from 100 to 10,000X.
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Surface specimen material is ionized in the primary
electron beam, stimulating secondary electron emission.
Some of these may recombine with the ions, giving
visible photons in the process, called cathodolumines-
cence. (The recombination may also give invisible
x-rays, characteristic of the specimen material’s compo-
sition. Detection of these latter form the basis for the
x-ray microanalyzer, or electron microprobe.)

SEM micrographs accompanying this article were
taken in the emissive mode. These non-conductive
specimens were coated with gold, which serves to con-
duct away excess electrons. This avoids a charge buildup
and loss of resolution.
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Museum Record

(continued from page 101)
are cemented together  with
fine drusy quartz. Another fine
stibnite from the 100-foot level,
Golden Age lode, Moanatairi mine,
Thames measuring 3x3x2 inches
with crystals to 1 1/2 inches thick
is included in this group. The last
specimen of note is a gold on
native arsenic from the Royal Oak
mine, Coromandel. This speci-
men, | x2x2 inches, consists of leafy
gold crystals up to 1/4 inch lying
on and between botryoidal crusts
of arsenic. A remarkable combi-
nation!

The Coromandel School of Mines
Museum is a remnant of the once
thriving technical school. The ore,
mineral, and rock collections, as
well as a library (35 volumes), two
microscopes and laboratory to-
gether with a variety of memora-
bilia comprise the present museum.
The mineral collection, distinct from
the ore and rock accumulations
including an old Krantz collection
of mediocre quality, consists of
approximately 200 pieces. Only one
outstanding specimen was found,
a single botryoidal crust of native
arsenic, 3x3x2 inches, from Toka-
tea Hill in the Coromandel area.

The Thames Mineralogical Mu-
seum contains the mineral, rock,
and ore collections of the Thames
School of Mines which closed its
doors in 1954. The Museum 1is
owned and maintained by the bor-
ough of Thames, a thriving com-
munity at the foot of the Hauraki
Gulf and some 20 miles south of
Coromandel.

In a collection of approximately
500 ore and mineral specimens,

seven are worthy of description.
Three stibnites out of a total of
twenty are of particularly fine qual-
ity although none compare with
the large piece in the Auckland
Museum.

The first stibnite is an open jack-
straw aggregate of crystals, 3x5x2
1/2 inches, with individual crystals
up to 3 inches long and 1/4
inch through. Unfortunately, most
of the crystals have a thin coating
of yellowish oxide. A single, sharp,
brilliant, terminated crystal mea-
suring 3/16x 1/4 x5 inches resembles
some of the less striated Japanese
crystals. The third stibnite i1s the
best piece in the Museum and the
best miniature of stibnite I have
seen. It measures 2x2x1 1/2 inches
and i1s composed of well separated
| x 4 x 2 inches long, sharp, termi-
nated, brilliant crystals in a stel-
late grouping.

A very good native arsenic from
Coromandel, measuring 1x2x3/4
inches thick, has a glossy, dark
grey, botryoidal surface. Another
gold on native arsenic from Meaves-
ville, measures |1 1/2x1x3/4 inches
thick. The specimen is displayed
with the botryoidal crust downward
on the shelf, so the view is of the
base where fine, light colored,
spongy gold fiils in cracks, and
selvages between crusts of arsenic.

Two specimens from Australia were
of notable quclity. A jackstraw,
white cerussite from Tasmania
(Dundas?), 3x3x2 inches, stood
out among a dozen badly bruised
Broken Hill cerussites, measuring
3x3x1 1/2 inches, is of note with
two undamaged | 1/2 to 2 inch
by 1/2 to 3/4 inch crystals on one
corner. Unfortunately, several bad-
ly bruised patches of azurite are
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next to the two crystals and detract
from the overall appearance.”

Such reports are very illumin-
nating and I'm always fascinated
by new ones as they come in. This
time the arsenic and stibnite speci-
mens were new to me in spite of
having already seen hundreds of

stibnites from many occurrences.
' O

NOTICE

Mineralogical Research Company
announces they have moved. New
address is 14770 Whipple Court,
San Jose, Calif. 95127. With larger
facilities for displaying their stock
of thumbnail, miniature and cabi-
net size specimens, they will now
be able to accommodate visitors
more readily, though still by ap-
pointment only.

FINE MINERAL SPECIMENS

The best obtainable old Bisbee,
Tiger and other Arizona matenal.
Also many European and African
crystals and crystal groups. We
have silver from many localities,
also copper. Some of our silver
bearing specimens are extremely
rare. Also minerals from Mexico,
Australia, Norway, Madagascar
and other localities, including the
United States and Canada.

BIDEAUX MINERALS

Telephone 624-2132
111 W. WASHINGTON ST.,
TUCSON, ARIZONA

ARSENOPYRITE-
PYRRHOTITE

Pseudomorphs - Double Rain-
bow mine, Galena, South
Dakota. Very limited supply,
mostly 1xl to 3x3. Also cro-
coite, millerite, eosphorite,
libethenite, others . . .

HANSEN’S HUT
GARY R. HANSEN

1223 Port Royal
St. Louis, Missouri 63141
Phone (314) 432-2882
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YEDLIN

(continued from page 91|

For the most part the material
was albite, with perhaps 20 percent
of the masses a tan siderite, and
when vugs occurred in the latter
material they were lined with trans-
lucent to transparent (what are we
saying is that translucency is but a
degree of transparency) tan, very
steep dogtooth crystals of the iron
carbonate. Where the siderite had
been exposed to weathering it had
become a dark earthy brown, and
the clear quartz crystals dissemi-
nated throughout, in the ‘‘quartz-
oid” habit, (Fig. 1) made striking
specimens.

—

Bart P
Newey, M
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We began to take the matenal
apart (as distinguished from smash-
ing it to fragments), and one by
one we uncovered the following, in
addition to those described above:

I. Amblygonite. This was in-
deed a surprise. Clear triclinic
crystals, nestled among siderite
crystals, and exhibiting a form
similar to the figure on page 824 of
Dana’s System, 7th Ed., vol. 2. In
addition there were a number of
flat tabular amblygonites, repre-
sented by Fig. 2 herewith.

2. Apatite. Deep aqua blue.
Showing long prism and base, fro-
zen in albite matrix, and luckily
released unbroken.

3. Cassiterite. Black tetragonal.
Thin edges show dark brown. High
adamantine lustre. Frozen in
albite mass. (see Fig. 3 for types)

4. Cyrtolite. The rare-earth-
bearing zircon. Several brown-black
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crystals frozen in massive material.
Evidence of radioactivity exhibited
by the discolored “*halo™ and slight
fracturing around the crystal.

5. Eosphorite.  Single, clear
tan, orthorhombic. Light colored
and therefore probably low in iron.
Ergo, not childrenite. Some small
radiating clustered masses, the
terminations alone showing crystal-
lization.

6. Herderite. Minute bunches
of rounded nodules, light brown,
almost transparent. Where such
nodule is broken it shows a compact
radiating structure.

7. Pyrite. Combinations of cube
and pyritohedron. Some altering to
goethite on exposed areas.

8. Triphylite. Blue, irregular
crystalline masses, disseminated
throughout albite. An occasional
sharp crystal face indicates an
attempt by the material to crystal-
lize, but the compact albite retarded
this trend. Some of the surfaces of
the triphylite have altered to a dark
blue vivianite.

9. Vivianite. Long prismatic
monoclinic in habit, grouped in
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minute clusters of crystals, coating
surface of triphylite.

10. Arsenopyrite. No  visual
evidence of this sulfarsenide of
iron. However, when a large frag-
ment of the Newry rock was being
sawed with a diamond blade to free
a fragile crystal, the typical arsenic
odor prevailed.

11. Unknown (to wus, at all
events). Clear, colorless rhombo-
hedra, in an open seam, with mi-
nute pale lavender apatite. Not a
carbonate. No discernable cleavage.
Hackly fracture. Hardness about
that of a knife blade, 5-5 1 /2. Looks
like whitlockite, which is reported
on King’s list mentioned above.
Goyazite, too, comes to mind, as
there seem to be striations on the
rhomb face, parallel to (0001), the
basal pinacoid. But goyazite is a bit
softer, and has a good cleavage.
This material differs. We'll find out

and advise later. +
Wait, wait. We've seen this stuff

before. Yes, old files show that the
Cliff Grays of Old Town, Maine,
sent us some from the Bell mine
at Newry, in 1968. We then thought
it to be whitlockite, but did nothing
about it. The Grays had sent some
to California, to the Bureau of
Mines, thinking the material might
be woodhouseite, quite similar in
appearance and occurrence. It was
determined to be a hydrated phos-
phate and sulfate of aluminum and
calcium, but no name was forth-
coming.

Going through some 1970 ac-
quisitions we came upon a couple
of rare ones, acquired in February,
1970. Our label says *“‘col. pers.
2/70,” which means we were there,
in person, using a hammer and
chisel. The minerals were ferrierite
and clinoptilolite, from Agoura,
California, no mean species 1o
pick up on a casual visit.

At the end of the Pacific Micro-
mount conclave Mike and Aileen
Kokonos suggested we come along
and visit with them at Santa Bar-
bara. Query by Mike—"How'd
you like to collect a couple of fine
ones, not more than 50 yards from
the Highway?” And from Aileen—
“You don’t need more than a light
hammer, and you can get a sack-

ful!™
We acquiesced, and drove north-

erly, along Cornell Road, and
stopped at the quarry, some 6
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miles southwest of Agoura, in west
Los Angeles County, where, In
addition to a large quantity of loose
rock lying about, several large
boulders invited examination. (See
Amer. Mineral., 54, p. 887, 1969 for
a report on this locality. Mike Ko-
kinos is one of the authors.) The
boulders were a brecciated porphy-
ritic andesite, lined with seams and
cavities, in which occurred clusters
of clear clinoptilolite crystals, in-
tergrown with white tufts of needles
of ferrierite.

The clinoptilolite very easily can
be mistaken for heulandite. Save
for the fact that we noted a com-
plete vitreous lustre on the Agoura
material, and that most heulandite
has a pearly lustre on the (010)
face, visual identification is one
we’'d rather not do. The chemistry
and structure of the minerals are
discussed in full in the article cited
above. Fig. 4 herewith shows a
rough line drawing of the ideal
crystal, taken from the article.
Through the ’'scope at 32X we
sketched a compound crystal on
one of our mounts (Fig. 4).

vel. 8, PEET
May-Tone, 1147
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The availability and accessibility
of this material, and the ease with
which the boulders can be picked
apart, as well as the plethora of
loose rock already broken to work-
able size make this a priority spot
for any m/m collector in the area.
For those who cannot “col. pers.,”
why not write Mike and Aileen
Kokinos, 3791 Pescadero Drive,
Santa Barbara, California 93105,
who are advanced collectors adver-
tising “Have 2 rare zeolites. Will
trade.”

Buy and use a good mineral book.

Neal Yedlin, The Micromounter [
Fall, 1970

Ben Chromy

by Dona Lee Leicht

As interesting and varied as the mineral world is,
so it is with mineral collectors. In an oversimplification,
we might suggest that the introduction of the quartz
crystal for frequency control in ham radios steered a
young high school student toward a life with mineral-
ogical interests.

Ben Chromy, now a sprite 66 years, had the usual
brief childhood exposure to minerals we all experienced,
understandably in his case, since he lived near the
glacial moraines in Minnesota as a.young boy. His
high school years were spent in Hopkins, Minnesota
and his keen interest in chemistry at that time formu-
lated a natural background for an interest in minerals.
Ben was an enthusiastic and capable ham radio opera-
tor—hence the reference to the quartz crystal oscillator.
He vividly recalls the thrill of *“*being there” at the
beginnings of this early use of natural crystals for
electronic purposes.

After high school, Ben went on to study electrical
engineering in Milwaukee. A job with the U.S. Patent
Office led him to Washington, D.C. in 1927. A doc-
torate in law was earned at night school and very soon
Ben joined a Washington law firm. Eventually he es-
tablished his own practice.

It would seem that such a busy schedule would hardly
leave time for anything else, but that same magnetism
of the Smithsonian’s mineral collection which draws
us today also drew Ben Chromy for frequent visits in
those days. His interest in crystallography was further
expanded when his firm began work on patents for
quartz crystals. Naturally, he became an active partici-
pant in the Mineralogical Society of the District of
Columbia in 1942,

The war years found him at the University of Cali-
fornia in Berkeley working on the now-historical

(continued on page 116)




Ben Chromy

(continued from page 115)

Manhattan Project, and the sub-
sequent development of the atom
bomb. While at Berkeley Ben ac-
quired a collection of micromounts
which had belonged to a geologist
at Butte, Montana. They had been
collected while Butte was in its prime
as a gold and silver camp, and
Montana still a territory. This was
the initial exposure to micro min-
eralogy which geared Ben for the
future.

After the war, it was back to
Washington and to a resumption of
his former activities. With his close
friend, Harry Woodruff, plans were
formulated for the organization of
the Eastern Federation of Miner-
alogical Societies, of which Ben was
the first secretary. He also served
as its president in 1954. A position
with a large textile firm soon found
him traveling through textile coun-
try in the southern states. It was an
ideal area for adding to his mineral
collection.

the finest Colorado
imazonite and Smokey
Juartz groups are coming
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DENVER

6815 E. 48th Ave. 1222

Denver, Colo., 80022

LOS ANGELES

. t Garvey Ave.
El Monte, Calif.,91732

On one of his collecting trips to
nearby Centreville, Virginia Ben
turned up a new mineral for the
quarry-wittichenite, a copper bis-
muth sulfide. Over the years, many
articles have appeared in the hobby
magazines researched and written
by Ben. By necessity Ben turned to
micromounting as the eternal “‘space
problem™ of macro collections be-
came pressing. He now has more
than 3,000 exquisite micromounts
in his collection. Now residing in
Saratoga, California, Ben has been
an active member of the Santa
Clara Valley Mineral Society since
coming West in 1956. Currently he
writes a micromounting column for
Earth Science Magazine, and has
been a judge for the California
Federation for many years.

One of the delights of the Christ-
mas season for Ben’s friends 1s to
find one of his superb micromount
photographs in the mail as a special
holiday greeting. This interest in
photography is a lingering one. His
first camera was a homemade ply-
wood box 5 feet in length with a

CHICAGO

2662 American Lane
Elk Grove Village, Ill 60007

mounted lens on a folding camera
on the front end, and film holder
at the back end. Some of his prize
photos were taken with this appara-
tus and, in fact, gained him a
silver medal for photography from
The National Speleological Society.
He has also won many awards with
his micromount collection and is
eagerly sought as a special exhibitor.
He usually incorporates many of
his excellent photographs in his
display. Ben joined with Charles
and Juanita Curtis, of Long Beach,
California, in placing an educational
micromount exhibit in the Los
Angeles County Museum. It has
been on display there for two years.

In talking with those who have
known Ben for many years, the one
most mentioned fact is that he is
unselfishly eager and willing to spend
time with any novice interested in
minerals. He gladly dispenses min-
eral knowledge without thought of
personal gain. Enthusiasm, gener-
osity and a great respect for natu-
ral beauty would be the main iIn-
gredients to use in producing
another Ben Chromy. 0

NEW YORK

1275 Bloomfield Ave.
Fairfield, N.J.,07006
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GORNETITE

From Saginaw Hill, Arizona
BaSaw Khin

S. A. Williams in June, 1968. Saginaw Hill lies

about seven miles southwest of Tucson, Arizona,
and can be readily located on the San Xavier Mission
fifteen minute quadrangle sheet. The cornetite occurs
on the southern side of the hill in a copper prospect
which follows a fracture zone that trends approximately
northeast.

he mineral cornetite, Cuy(PO)(OH),;, was rec-
ognized for the first time at Saginaw Hill by

Occurrence

The few known occurrences of cornetite are: the
L’Etoile du Congo mine in Katanga which is the type
locality; Bwana M’kubwa in northern Rhodesia; and
the Empire-Nevada and Blue Jay mines of Yerington,
Nevada (Palache, et al.). It has also been reported from
the Kalabi mine, Katanga (R. A. Bideaux, personal
communication). At Saginaw Hill, cornetite occurs in
association with other oxide zone minerals including
brochantite, pseudomalachite, malachite, atacamite
and chrysocolla. The cornetite, in well-crystallized but
fine-grained soft clusters, plasters the fracture walls
of quartz or chert gangue. There are two distinct modes
of occurrence: as clear, light peacock-blue, well
developed, soft crystal aggregates, and as darker, deep
blue or deep greenish blue, harder, crystalline clots
which frequently alter to pseudomalachite.

Libethenite and pseudomalachite are the minerals
most closely associated with cornetite. Libethenite
may occur as pale green, greasy masses surrounding
cornetite crystals and sometimes giving the impression
of forming from the partially corroded, fairly large
cornetite crystalline masses. In very few cases, the
libethenite may be found as clusters of yellowish
green prismatic crystals.

Fall, 1970

The fracture zone along which the copper minerals
are noted contains fragments of Cretaceous arkosic
sediments, granodiorite porphyry, and vein quartz.
There has been mild, low-temperature, hydrothermal
alteratiord which is seen in the fracture zone mainly as
silicification.

Supergene chalcocite and covellite are common and,
very rarely, unreplaced chalcopyrite may be noted as
minute specks. In the oxide zone, brochantite forms
first, followed by cornetite and contemporaneous
libethenite. Pseudomalachite replaces both cornetite
and libethenite. Malachite precedes atacamite and
chrysocolla, the last minerals to form in the association.

Morphology

The cornetite crystals are usually between .05 and
.20 mm in size. Most of the larger crystals are anhedral
or subhedral and occur as partially corroded masses.
Measurable crystals are usually smaller, about .10 mm
across. They are invariably short prismatic or equant
in habait.

The forms obtained by measuring two crystals on a
Stoe two-circle goniometer are: M (021}, r (221},
v {121}, n {102} and b [010}. None of these are new.
The form {210} reported by Berry (1946) was not
seen in the crystals measured. A cornetite crystal is
shown in Fig. 1.

The orientation of Berry (1946) is retained here
because ¢ <a<b. There have been three other orienta-
tions and their transformations to Berry's setting are as
follows: Hutchinson and MacGregor (1913) to Berry,
200/010/00 1/2; Cesaro (in Hutchinson and Mac-
Gregor, 1921) to Berry, 002/200/010; and Ungemach
(1928-29) to Berry, 001/200/010.
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X-Ray Studies

X-ray studies consist of rotation patterns taken on
two axes, O-level Weissenberg photographs on ¢* and
b*, and upper level Weissenberg photographs obtained
on g@*. The point group of the mineral is mmm and the
space group, Pbca. Cell data from various methods are
shown below.

Cell Constants for Cornetite

Morphological Rouation Weissenberg
a:b:c .752:1:.508 J74:1:nd. ¥ .775:1:.504
a (A) 10.898 + .004 10.931 = .009
b (A) 14.089 + .039 14.101 = .005
¢ (A) 7.107 = .002

tRotation pattern on ¢* was not taken
Optical Properties

The mineral is light blue to dark blue in transmitted
light and is nonpleochroic. The optic orientation of X
=¢, Y =a,and Z = bdiffers from Berry's X =b, Y = a,
and Z = c¢. All the crystals examined are biaxial (-) with
a slight variation in isogyre spacings. Dispersion is
noticeable, » < p. The refractive indices are as follows:

Refractive Indices of Cornetite for Various Wavelengths

Values of the refringence have been corrected for
dn/dt and with the exception of the g-index, which
may vary as much as = .010, the rest are within = .0005.
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Society of America, annual meeting

1971
Tucson Gem & Mineral Society, 17th annual show Feb. 12-14

Geological Society of America, North Central
Section, annual meeting

Eastern Federation of Mineralogical and Lapi- June 11-13
dary Societies, annual show

Calif. Fed. of Min. Societies, annual convention July 2-4
& show

Midwest Federation of Mineralogical & Geologi- July 22-25
cal Societies, convention and show

Amer. Fed. of Min. Societies & Northwest Fed. Sept. 3-6
of Min. Societies, annual show in conjunction
with Seattle regional show

Rocky Mountain Federation Show Oct. 1-3

Apr. 29-May 1

GSA Headquarters, Box 1719,
Boulder, Colo. 80302

Milwaukee. Wisc

Fairgrounds, Tucson, Show Chairman, P.O. Box 6363,
Arizona Tucson, Arizona 85716

W. J. Wayne, Dept. of Geology.
Univ. of Nebraska. Lincoin, 65808

Lincoln, Nebraska

M. F. Witherell,
Bristol, Vermont 05443

Olympic Arena,
Lake Placid, N.Y

Ventura Fairgrounds, Bruno Benson, 207 S. Pueblo,
Ventura, Calif Ojai, Calif. 93023

B. F. Parr, 1488 Marion Ave. Rd..
Mansfield. Ohio 44906

Richland Co. Fairgrounds.
Mansfield, Ohio

Ed Messerly, 3017 N.E. 97th.,
Seattle, Wash. 98115

Seattle Coliseum,
Seattle, Wash.

R. C. Roderick, 2106 East 6th.,
Topeka, Kansas 66607

Topeka, Kansas
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What's new

(continued from page 101 )

mids modified by a very minor
prism and a steeper pyramid. They
are sharp and lustrous, their color
a pale greyish-mauve. Loose com-
plete crystals and crystals in matrix
were found up to more than 3 cm
on an edge, averaging about 1-1/2
to 2 cm. The matrix in which they
occur is interesting, consisting of
partially altered, massive, white
microcline, green riebeckite In
jackstraw bundles of lustrous crys-
tals and mustard-yellow pseudo-
morphs of anatase (xanthitane)
after titanite (7). The latter are
unusual in that the original crys-
tals, if titanite, were of an atypical
habit. They were very long and
narrow bladed crystals arranged
in parallel or slightly divergent
clusters. Those from the more
famous locality for titanite pseudo-
morphs, in Henderson County, North
Carolina, are single, wedge-shaped
crystals which closely resemble most
titanite in habit. The feldspar is so
crumbly that keeping matrix speci-

mens together is a problem. The
zircons tend to separate readily from
the matrix with very clean faces.
These are truly superb specimens but
the supply at the source reportedly
is depleted.

The second find is not far away
in North Carolina. The locality is
given as about 3 miles east of
Boiling Springs, Cleveland County.
It is only one of many remarkable
rutile localities in North Carolina.
Here rutile is found in two dis-
tinctly different habits. That which
is nestled among dark-green tabu-
lar muscovite crystals occurs in
randomly divergent bundles of
acicular crystals which are deep
red where thick but yellow-orange
at the tips. The others are classi-
cally reticulated and are found on
limonite pseudomorphs after sider-
ite. In Dboth types individual
crystals, or crystal clusters, more
than 3 cm are found. Large speci-
mens containing abundant rutile
have been mined in quantity. Many
of the limonite pseudomorphs are
good specimens in themselves as
the rhombohedral form of the

siderite is sharply defined and the

original crystals were rather large.
The muscovite too is good in its
own right being well crystallized
and attractively colored. Although
this occurrence 1s also supposed
to be mined out, many specimens
were recovered and should be
available from mineral dealers for
quite a long time.

The following note was received
from Gary Hansen describing pseu-
domorphs of arsenopyrite after pyrr-
hotite:  **“The minerals were dis-
covered by a group of professional
mineralogists three days before the
mine was shut down due to lack of
production by the Homestake Mine
Corporation and the mine was sub-
sequently flooded. The Double
Rainbow mine was discovered in
1876 and worked into the 1890’s.
The mine is in the Lower Dead-
wood formation, Cambrian age.
Most of the early mining was in the
oxidized ore body, in the upper
contact of the Deadwood. Princi-
pally a lead deposit, pyromorphite
was found in abundance.

At a depth of 200 ft. the lower

contact vein was worked in 1966.
(continued on page 124 )
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IMA MEETING

(Continued from page 87)

the hope that the first issue would
SOOn appear.

An interesting discussion was held
about type specimens of mineral
species, including possible rules for
the preservation of type specimens,
how to make them available for in-
vestigation by other scientists, and
the feasibility of preparing a cata-
log of type specimens presently pre-
served in major collections through-
out the world. It was voted to ask
the Commission on New Minerals
and Mineral Names to cooperate
in persuading authors describing
new minerals to give information
on where the type is preserved and
the exact nature of their samples.
This request was later considered
and approved by the New Minerals
and Mineral Names Commission.

The Tokyo meeting of the Com-
mission on New Minerals and Min-
eral Names was chaired by Dr.
Michael Fleischer of the United
States. Representatives from 13 of
the 27 member countries were pres-
ent. This Commission, by vote of
its members, passes on proposed new
mineral species before publication.
In discussion it developed that many
members felt that the Commission
had been too lenient about passing
new minerals, and it was voted that
if a new mineral is approved by

Schortmann’s
Minerals

10 McKinley Ave.

Easthampton,

Massachusetts
01027
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more than 50% but less than two-
thirds of those voting, the chair-
man will summarize the objections,
ask the author to reply, and a new
vote will be held. If more than 50%
vote yes on the second vote the
mineral is approved. This new voting
procedure will replace the simple
majority vote previously used.

The Commission has undertaken
the very difficult task of trying to
clarify and systematize the nomen-
clature in some major mineral
groups. Some time ago subcommit-
tees were appointed on nomenclature
of the pyrochlore and amphibole
groups, and these reports are ex-
pected soon. It was voted to estab-
lish new subcommittees to deal with
the problems of nomenclature in
the pyroxene and mica groups.

A wide choice in field excursions
was offered, both before and after
the meeting. With typical thorough-
ness the local committee had planned
the excursions to the last detail,
and the two that | attended were
extremely interesting and enjoyable.

Before the meeting I went on the
excursion to the northern end of
the main island of Honshu. The
northernmost part of Honshu 1s
characterized by an extraordinary
combination of Quaternary volca-
noes and Miocene mineral deposits,
especially the Kuroko (black ore)
deposits, valuable high grade de-
posits of copper, lead, and zinc.
The three day trip took us to the
Kosaka, Shakanai and Hanaoka
mines, and to beautiful Towada
National Park. In the park we ex-

amined Hakkoda Volcano and Lake
Towada, a magnificent crater lake.

The excursion following the meet-
ing took me to the southern end of
the southern island of Kyushu. Here
we visited the Kushikino and Kasuga
gold mines, and had a detailed look
at Sakura-jima Volcano. This vol-
cano, rising spectacularly out of
Kagoshima Bay to an elevation of
1,118 meters, is one of the most
active in Japan, and is presently
emitting ash and smoke. On the
south flank of the volcano we col-
lected at the type locality of the
rare mineral osumilite.

Needless to say not all of our time
in Japan was spent in scientific
sessions and commission meetings.
Our hosts provided a full round
of social events, including receptions
by the Science Council of Japan
and the Governor of Tokyo, and a
sumptuous banquet in Kyoto to
close the meeting. Several free days
allowed most of us to see EXPO "70
and at least a few of Japan’s many
historic and natural wonders.

The meeting was judged an un-
qualified success, thanks to the truly
outstanding planning and execution
by the local committee, chaired by
Professor T. Watanabe. O

ineral cal
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Some possible new

not yet found

by Michael Fleisher

his note was prompted by the suggestion of Grif-

fitts (1967) that a mineral of composition BaBeF,

might be found in certain geological environ-

ments. I have for a long time kept a list of possible
new minerals (which had not included BaBeF,), and
it may be of interest to outline the basis on which the list
has been drawn and to give a few examples of the
dozens of possible minerals.

Such lists may be prepared in several ways. For
example, one can list compounds that have been pre-
pared in the laboratory that might be reasonably ex-
pected to be found in Nature, but have not yet been
reported. Alternatively, one can simply go through lists
of minerals (Dana’s System, Hey, Strunz) and write
simple substitutions of one element by another of simi-
lar ionic radius. Typical examples are listed in Table 1,
along with some recently described minerals that show
the same substitution; obviously the list could easily be
expanded to hundreds of compounds. Furthermore,
only a single example (the last entry in Table 1) has
been given of double replacements, so commonly
found in complex silicates and oxides, as for example
the replacement of 2Fe*” by (Mg, Fe)™ + Ti™", re-

* Publication authorized by the Director, U.S. Geological Survey
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U.S. Geological Survey

cently reported in the oxide armalcolite (pseudobrook-
ite) and the borate azoproite (ludwigite group).

It 1s evident that the degree of probability in finding
such compounds differs greatly, even for the few
examples listed, and that it is influenced by several
major factors. It is necessary to consider, as was done
by Griffitts, the effects in different geological environ-
ments of availability of the elements (especially for
such rare elements as Ge or TI), competition for these
elements by other possible compounds, the relative
solubilities of these compounds, and crystal structure.
The last will not be discussed further, but is doubtless
important in explaining, for example, the small number
of silicates with Fe*™" replacing Si in tetrahedral
coordination (but note cronstedtite), and probably in
explaining the absence of a magnesium analogue of
staurolite.

As an illustration, a look at the well-known groups
aragonite-strontianite-witherite-cerussite, and anhy-
drite-celestite-barite-anglesite  immediately suggests
that one might reasonably expect to find the series:

fluorite - SrF, - BaF; - perhaps PbF; and

perovskite - SrTiO; - BaTiO,.*

*PbTiO3 has recently been found as & mineral (unpublished data by two lsboratones submitted

to the International Minerslogical Association Commission )
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Table 1
Examples of Possible Minerals Analogous to Some Known Ones
Substitution Examples of possible minerals Recently described minerals
Involved (in parentheses the known analogue) involving the same substitution
Al-Fe BaAlSi O, (gillespite)
NiAlLO, (trevorite)
B-Al Many reedmergnerite (albite)
Cr-Al (Fe) many, for example- eskolaite (corundum)
Cr.SiO; (kyanite, sillimanite, ureyite (jadeite)
andalusite) or the Cr-analogue knorringite (pyrope)
of tourmaline.
Cu - In PbCuSiO, (larsenite)
Cu-Ag CuBr (bromargyrite)
Fe-Al FeBO, (jeremejevite) julgoldite (pumpellyite)
LiFeSi O, (spodumene)
Fe-Mg Fe analogues of humite group amakinite (brucite)
FeAlBO, (sinhalite) ferrohexahydrite (hexahydrite)
Fe-Mn many pyroxferroite (pyroxmangite)
Ge-Si GeO. (quartz)
Ge-5n GeO. (cassiterite)
Mg-Fe many; Mg-analogue of staurolite
Mn-Fe many manganbabingtonite (babingtonite)
kupletskite (astrophyllite)
NH, -K (NH,) BF, (avogadrite) buddingtonite (sanidine)
Ni-Mg many, especially silicates gaspeite (magnesite)
nimite (chlorite)
pecoraite (clinochrysotile)
willemseite (talc)
Sb-Bi SbOC]1 (bismoclite) tintinaite (kobellite)
SbOF (zavaritskite)
Se-S many, for example-
CuFeSe. (chalcopyrite) kullerudite (marcasite)
Cu-FeSe, (bornite) tristedtite (polydymite)
Sb.Se (stibnite)
MoSe. (molybdenite)
Sn-Ti SnO. (anatase) malayaite (sphene)
SnO. (brookite) pabstite (benitoite)
Sr-Ca Sr.BsO,,+5H.0 (colemanite)
NaSrB:;04+8H.0 (ulexite)
Sr-Ba Sr(NO ). (nitrobarite) barytolamprophyllite
Ti-Sn CaTiSi04+2H.0 (stokesite)
CaTiB.O, (nordenskioldine)
Ti-Zr K.TiSisO, (dalyite)
Tl-Ag TICI (chlorargyrite)
TIBr (bromargyrite)
TH (iodargyrite)
V-Al(Fe) many, (V-analogues of karelianite (corundum)
tourmaline, jadeite, etc.) goldmanite (grossular)
mukhinite (clinozoisite)
Zn-Cu IZnSiO,(OH). (dioptase)
In;(SiO.)(OH). (shattuckite)
In-Fe In-analogue of staurolite
(A.O,)-(PO,) many chernovite (xenotime)
VO,)-(PO,) many waketfieldite (xenotime)
NaNb-CaTi NaNbSiO (sphene)
122 the Mineralogical Record
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gives indications as to why the fluorides of strontium
and barium have not yet been reported.

Comparison of the solubilities of the fluorides and
sulfates shows that except for CaF, the corresponding
sulfates are so much less soluble that one can say the
fluorides are unlikely to be found in an environment
where sulfate is present. Very likely the presence of
phosphate and carbonate would also decrease the
likelihood of the formation of the fluorides. Further-
more, there seems to be a strong tendency towards the
formation of fluoaluminates of strontium and barium
(for example, jarlite, stenonite, tikhonenkovite, usovite),
further decreasing the likelihood of finding SrF. or
BaF,, and the low solubility of PbFCI1 (matlockite)
decreases the likelihood of the formation of PbF. in
the presence of chloride.

Nevertheless, it would seem quite possible that
SrF, exists as a mineral, but has been overlooked
because its index of refraction i1s so close to that of
fluorite. The industrious person who makes heavy
concentrates of a few thousand fluorite samples just
might be rewarded by finding SrF.!

Solubility is, of course, only one of many determina-
tive factors. The very insoluble compounds titanium
phosphate and zirconium phosphate have not yet been
found, whereas the extremely soluble CaCl,.-6H.0O
(antarcticite) occurs in two unusual environments (the
Antarctic and a desert), and the soluble compound
NaF (villiaumite) is not uncommon in certain alkalic
rocks.

An examination of the data on the fluorides (Table 2)

The diversity of possible natural environments and
the remarkable natural concentrations of many ele-
ments, the latter well exemplified by the discovery of
five indium minerals during the past ten years, make
the prediction of new minerals a hazardous hobby for
anyone who doesn’t like to be wrong. Who would have
predicted the rare earth borate braitschite, found in
marine evaporites, in the face of the evidence of very
low concentrations of the rare-earths in sea water?
Nevertheless, such predictions are instructive and fun
to try!
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Table 2.

Some Pl'ﬁp-.l’"i'l of CGF-_g, SI'FE, BﬂFg, PbF_g and Some
Possible Competing Compounds

(1) Winchell and Winchell (1964)

Symmetry n(1) G (1) Solubility in water
at 25° g/l
Fluorite (CaF.) Cubic 1.434 3.18 0.018
SrF; Cubic 1.438- 4.24 0.39
1.442
BaF . Cubic 1.471- 4.89 1.614
1.475
PbF; (-200°) Cubic — 7.66-8.24 -
PbF, (<200°) Orth. - 8.37 0.66
PbFC1 Tetrag. — — 0.37
CaSO, Orth. — — 2.080
SrS0O, Orth. — — 0.13
BaSO, Orth. — — 0.003
PbSO, Orth. — - 0.045
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QA column

| recently purchased a small collection of minerals
in which were two amethyst geode sections—one labelled
merely Uruguay and the other Brazil. These casual lo-
calities disturbed me and when I inquired of a dealer
how he determined the differences he said that the
material from the Brazil area was in smaller crystals,
and has a red-purple cast, and has a much thinner agate
matrix. He was not able to give exact localities. Can you
help to clear this up?

Martha (Mrs. George) Gordon, New York

The amethyst with agate from Uruguay-Brazil occurs
in volcanic rocks which cover a broad area in Uruguay
and Rio Grande do Sul, Brazil. As far as we know there
is no way to distinguish between the amethyst from either
side of the border and the problem is compounded be-
cause of much indiscriminate use of these names.

In your column “What's New In Minerals™ (vol. 1,
no. 2) you mentioned the pyrite crystals from Spain
available at the National Show. |1 happened to buy
several, but there is a discrepancy between your spelling
of the location and the dealer’s, which 1s Ambas Aguas
Province Logrono. Which is correct, his or yours? |
don’t want to be caught in a competitive show with a
wrong label as every point counts. I would appreciate
your advice.

Trudy Houser, Cincinnati, Ohio

According to the Spanish Embassy, Ambassaguas,
as it appears in the Record is correct.

In the Q/A Column of the last issue (vol. 1, no. 2,
summer) we answered a posed question about the local-
ity for the transparent quartz crystals with deep to pale
amethyst tips. As a consequence, additional information
has been supplied enabling us to refine the details of the
locality. Originally given as Vera Cruz, Vera Cruz,
Mexico, the locality should instead be near Las Vigas,
Veracruz, Mexico. In order to minimize confusion it
should be pointed out that much amethyst from another
Mexican locality, Amatitlan, near Mexcala, Guerrero,
has been sold by mineral dealers in recent years. This is
quite different from Las Vigas amethyst. It consists of
cloudy crystals with amethyst cores, the outer zones
and tips of which are either colorless or white. The
crystals tend to be large, up to more than a foot in
length, and are usually grouped in divergent clusters.

What's New

(Continued from page 119)

During 1967-68, the first pseudo-
morphs were discovered. At that
time no quantity was found and it
wasn't until this year that a major
crystallized vein was discovered.
The hexagonal pseudomorphs were
/8 to 1-1/2 in. across and up to
3/8 in. thick. Most of the specimens
were under 3x3 in. but several fine
museum specimens were collected.

Superb micromount-size poly-
basite (to 5 mm), argentite and
wire silver were found along with
fine, bright pseudocubic galena
with marmatite and siderite crystals
up to 1-1/2 in. across. Also abun-
dant in the ore is argentian tetra-
hedrite.”

FINE CRYSTAL SPECIMENS
SPECIALIZING IN EUROPEAN
AND OLD DANA LOCALES

MICROMOUNTS, THUMBNAILS,

MINIATURES, CABINET SPECIMENS
SEND 6¢c POSTAGE FOR LISTS

MINERALOGICAL RESEARCH CO.
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MINERAL NOTES

NEW MINERALS

WELOGANITE
Ann P. Sabina, J. L. Jambor and A. G. Plant
Can. Mineral., 9, 468477, 1968

Weloganite, named in honor of Sir W. W. Logan (first director of
the Geological Survey of Canada, 1842-1869), occurs in an alkalic sill
at St. Michel, Montreal Island, Quebec. Crystals are roughly hexag-
onal in outline, and oscillatory growth {001} produces striations and
grooves, parallel to the base, on prism faces. Terminations are py-
ramidal (either pointed or ending in a pedial face) and weloganite
crystals range in size from 3 cm down to 2 mm parallel to the elonga-
tion. Their color is lemon-yellow to amber, and basal sections are
often zoned (white to yellow). The mineral exhibits perfect basal
cleavage, vitreous luster, white streak, conchoidal fracture with a
hardness of 3-1/2. Weloganite twins on (001} forming prominent
reentrants.

Chemical analysis yields the empirical formula Sr;Zr,Cs:Hg s
Qj22 or, ideally, Sr:Zr,CsHsO;,. Infrared spectroscopy and thermo-
gravimetry suggest that Co, and water are complexly bound to
zirconium.

Associated with weloganite are euhedral calcite, quartz and dawso-
nite, and also hydrous barium-aluminum-carbonate. Additional spe-
cies found with weloganite include plagioclase, siderite, dolomite,
strontianite, barite, celestite, fluorite (both black and colorless),
cryolite, zircon, anatase, a new barium analog of dundasite, marca-
site, pyrite, galena and sphalente.

Trigonal—space group P3, or P3,

a = 896, ¢ = 18.06 A

G = 3.22: 3.260 (calc.) Z = 2
Na = 1.558 Biaxial (-)

ng = 1.646 2V about 15°
ny = 1.648

Strongest x-ray lines; 2.81(10), 4.35(9), 2.5%(7), 2.227(7), 2.009(7)

JOESMITHITE

Paul B. Moore ]
Arkiv. Min. Geol. Stockholm, 4, 487492, 1968

Joesmithite, formerly known as “Flink unknown No. 101” or "a
mineral resembling pinakiolite” in the Swedish Natural History Mu-
seum’s Langban collection, is similar to the amphiboles, and structure
analysis suggests the formula (Pb,Ca,Ba),Ca,Fex(Mg,Fe)s(Si:06),
[Si(O,0H)J«(OH)s.

The mineral is the last to crystallize in a magnetite-hematite-
schefferite skarn assemblage, lining cavities and entirely enclosed in
younger calcite. It was collected in the Ramsorten drift, Langban,
Sweden by C. Morton in 1922. The crystals attain lengths of | cm, are
monoclinic prismatic (somewhat flattened), some fully terminated,
and exhibit perfect (110} cleavage. They are lustrous black, re-
sembling hornblende; the streak is pale brown and the hardness is
5-1/2.

The mineral i1s named in honor of Professor Joseph (Joe) V. Smith
of the University of Chicago.

Monoclinic—space group P2/a o
a = 9.88, ; R N
b = 17.87, :
¢ = 5227 A; - ks
8 = 105°40° 4
G = 3J83Z =2
= 1.747 Biaxial ' ks
:; = 1.765 2V Iargf: s \\__.-_;/'J
ny = |.78
Strongest x-ray lines: 3.33(10), 2.564(6), 2.530(6), 2.740(5-1/2),
3.70(5)
Fig. |. Jossmithite. LAngban, 3weden. (A) Plan: (B) elinographic projection showing the forms
b (010), @ (100}, m (110}, r {011}, (T22), and & {T13).
KINOITE

John W. Anthony and Robert B. Langhon
Amer. Mineral., 55, 709-715, 1970

Kinoite, CusCa;Si1;0,,-2H;0, was found in core from sur-
face dnilling in the Santa Rita Mountains, Pima County, Arnzona. It
occurs in well-formed crystals and in veinlets about | mm thick in a
diopside-garnet skarn. It is associated with abundant apophyllite
while djurleite, bornite, chalcopyrite and copper are present in the
skarn in lesser amounts. Kinoite and copper are contemporaneous
with apophyllite and are interpreted as being of a later generation
than the skarn but not formed under oxidizing conditions related to a
Supergene process.

The crystals are deep azure blue, transparent to translucent. Indi-
viduals up to | mm in length were reported but the average is less
than 0.5 mm. Their morphology is dominated by (hkO} and they are
tabular in the b-c plane. Terminal forms are poorly developed. It
exhibits excellent [010} cleavage and distinct (100} and {001)
cleavages. The hardness is about 5.

The mineral is named for Fr. Eusebio Francisco Kino (1645-1711),
celebrated Jesuit pioneer of the southwestern United States.

Monoclinic—space group P2,/m

a = 6.990,

b = [2.890,

¢ = $5.654;

8 = 96 05’ |
G = 3.16; 3.193(calc.) Z = 2 |
na = 1.638 Biaxial (-) || Ii '
ng = 1.665 2V = 68 2| 1|
ny = 1676 r . v distinct L

Strongest x-ray lines: 4.72(10), 3.052(8), 6.441(7), 2.116(4), 3.138(3)

Fic. 1. Appearance of typical kinoite crysial
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SPECIVIEN
REQUESTS

The idea of providing assistance to professional min-
eralogists in their search for study specimens was that
of Dr. William A. Henderson, Jr. We know first hand of
the difficulty researchers have had, and are having, in
obtaining suitable mineral specimens for their investi-
gations. Many of these researchers are located at
isolated institutions and they do not have extensive
mineral collections at their disposal. Even the largest
collections, however, frequently do not have the precise
sort of material required.

Dr. Henderson suggested, and we find the idea ex-
citing, that the Mineralogical Record publish legitimate
research specimen requests. Any collector having such
material may, if he cares to, send it directly to the re-
quester. The exact nature of the material needed must
be clearly specified, e.g. *'100 mg of clean crystal frag-
ments’ or “any visible single crystal at least IxIx]l mm
showing some crystal faces”. In order to avoid making
this a cumbersome procedure, donors should not expect
payment or specimens in return or send along lengthy
letters requiring answers. If the researcher is able to
obtain what he needs through this service, and he pub-
lishes a paper in which he refers to the sample, he will
credit the donor with having supplied it. That should be
reward enough. When we are informed of any success-
ful bringing together of a researcher and suitable sam-
ples resulting from this column we will happily acknowl-
edge the event. If the specimen supplied is one which
the collector was obliged to buy, he should, of course,
feel entirely justified in asking that he be reimbursed
by the researcher if it is used. There are many non-
destructive studies, however, where samples can be
returned without having been consumed or damaged.
If this is the kind of study envisioned, such information
should be included in the request.

Dr. Henderson points out that he has plenty of mate-
rial he would like to share but has no way of knowing
who can use it. Just to start things off Dr. Stephen
Spooner, at the Nuclear Research Center, Georgia
Institute of Technology, Atlanta, 30332, is in need of
large (at least IxIxl inch) single cleavages of siderite
Jrom Roxbury, Litchfield County, Connecticut. He
wants this particular siderite because it has a very low
manganese content. Do any of you New England col-
lectors have specimens to send to him? As other requests
come in we will list them regularly in this column. O

" SENSATIONAL

Long awaited by mineralogists
and collectors the world over

SPECIAL OFFER: Both the geode book and o
choice, museum quality Keokuk geode for just
$29.95 ppd.

Collection

(continued from page 91)
collections of Bement ana otners.
What above all marks this collec-
tion, and has made it so useful to
us at Lafayette College, are the
several hundred first-class speci-
mens from well-documented Penn-
sylvamia localities. A good many of
these were possibly collected at the
source by Joseph Leidy himself.
Although primarily a paleontolo-
gist, he seems to have been suf-
ficiently interested in securing fine
minerals for his collection to have
roamed the fields and quarries of
Pennsylvania, also of adjacent
states, in search of well-crystallized
specimens. The resultant collection,
despite some losses and consider-
able travelling, and thanks to the
IMA-sponsored survey of Ameri-
can mineral collections, has now

found an appreciative home at last.
O

The Fabulous

Keokuk Geodes
by Stephen H. Sinotte

® Attractive & x 9" cloth bound

® Over 300 pages

® 45 line drawings

® 15 field guide charts and maps

® Detailed information, never before pub-
lished, about choice collecting locations

® 77 photographs and photomicrographs, in-
cluding 36 full page, beautiful full color
plates of the world's finest geodes

No mineralogists library is complete without o
copy of this important work, @ must for all serious
collectors, only $19.95 ppd.

For the mineral connoisseur and discrimi-
nating collector we offer very choice, cabinet
size, museum quality Keokuk geodes, all lined
with transparent quartz crystals, and having
subsequent growths of either pink dolomite or
large rhombohedral calcite crystals. $20.00 ppd.
and insured.

Send check or money order to:
Stephen R. Sinotte

P.O. Box 224-D
Portage, Michigan 49081
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An Occurrence of Basaluminite

In Maryland

Richard S. Mitchell
University of Virginia

he relatively rare mineral basaluminite, Al

(OH),0SO,-5H;0, has been identified in clay
I specimens from a gypsum crystal locality near

Fort Foote, Maryland, just south of the Dis-
trict of Columbia boundary. The mineral came to
my attention in 1962 while investigating the occur-
rence of jarosite in various gypsum localities of the
Coastal Plain. Swift (1961), who described the occur-
rence of large gypsum crystals near Fort Foote, sent
the representative materials. A study of these speci-
mens failed to show jarosite, but did reveal the pres-
ence of basaluminite in light gray kaolinite masses
associated with the gypsum. Although the locality
has been covered as a result of building at the site,
the rarity of the mineral warrants a note on its ex-
istence in the area.

From the standpoint of appearance basaluminite
is not a spectacular mineral. It usually occurs as
white to yellowish chalky masses. So far crystals of
the mineral have only been observed in electron
photomicrographs (Tien, 1968). They are thin rhom-
boid plates, about 2 microns across the long diag-
onal and about 0.05 micron thick. Measurements of
angles by Tien (1968) suggest a symmetry other than
hexagonal as originally postulated by Hollingworth
and Bannister (1950). Since the original discovery of
the mineral over twenty years ago, in specimens from
England and France (Hollingworth and Bannister,
1948, 1950), basaluminite has been found in several
places, especially in the United States. Occurrences
have been reported in Russia (Fominykh, 1965;
Srebrodolskiy, 1969), Tennessee (Milton et al., 1955),
Indiana (Sunderman and Beck, 1969), Utah (Frondel,
1968), Kansas (Tien, 1968), and Virginia (Dietrich,
1965, 1967).

The Maryland material occurs as small white sub-
hedral patches (like phenocrysts) in brownish-gray
clay masses, and as yellowish porous zones in the
same rock. The subhedral earthy patches, which
average about 3 mm across, resemble pseudomorphs
after some former mineral (possibly hydrobasalum-
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inite which easily dehydrates to basaluminite). The
basaluminite patches are closely spaced. Frequently
more than ten can be counted per square centimeter
of surface area of the broken clay masses. The centers
of the white patches are earthy and very porous,
while the edges consist of more compact rims in con-
tact with the clay.

Moderate yellow basaluminite, which is associated
with the white type, is very porous and occurs as ir-
regular, somewhat planar, zones in the clay. It prob-
ably represents crack fillings in which minor amounts
of iron oxides were also deposited. The clay matrix,
in which both types of basaluminite occur, has a fine

2 Mu,r,.":-n e - N
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even texture and is light to medium brownish-gray.
X-ray diffraction analyses of the clay show it is a
mixture of well-crystallized kaolinite with minor quartz.
Sand grains adhere to planar surfaces of some of
the clay masses.

The basaluminite from Maryland was first identi-
fied by X-ray diffraction analysis. The x-ray data
for all the material are essentially identical. Data for
the white patchy material are compared with pub-
lished data for specimens from Kansas in Table I.
A visual comparison of x-ray films with those of
films made of a specimen from Newhaven, Sussex,
England, further verified the identification. A semi-
quantitative spectrographic analysis showed aluminum
to be the chief cation. Clay or quartz impurities
were indicated by the presence of some silicon. Quartz
impurity was also verified by x-ray diffraction studies.

Table 1.

X-ray Powder Diffraction Data
for Basaluminite.
Cameras of 11.46 cm diameter,
nickel-filtered copper radiation.

MARYLAND KANSAS (Tien, 1968)

d( k) r d(A) |
9.33 Vs 9.30 vvsB
7.76 VW 7.81 vw
7.35 mw 7.30 ms
6.82 mw 6.80 ms
5.91 m 5.90 s
5.31 mwB 5.30 ms
5.01 w 499 w
4.7 s 4.67 vs
4.56 w — =2
4.44 w —_ —
— — 4.13 VW
3.89 Wt 3.88 ms
3.69 m - —
3.64 mw 3.65 $
3.44 m- 3.43 $
3.23 vw 3.22 w
3.13 vvw 3.14 vvw
3.03 VW - —
2.94 wB 2.94 m
2.83 w 2.83 m
2.73 mw 2.72 ms
2.67 VW — —
2.55 vvwB 2.55 VW
2.46 wB 2.46 m
2.39 VW 2.39 vvw
2.28 wB 2.28 ms
2.19 Wt 2177 s
2.07 vw 2.072 VW
2.04 vw + 2.036 w
1.96 vw 1.963 w
1.89 ms 1.886 $

Scale of decreasing intensities from visval sstimation: vvs, vi, 5, M3, m, mw, w, vw,
vwvw: B (broad line).
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Basaluminite heated in air at 185 C for one hour
gave x-ray diffraction data identical to that of meta-
basaluminite, Al(OH):,SO,, a further verification
of its identification. Similar results for heated basa-
luminite have been obtained by Hollingworth and
Bannister (1950), Tien (1968), and Sunderman and
Beck (1969).

The area from which the specimens were collected
has been described by Swift (1961). It is along the
Potomac River in Prince Georges County, Maryland,
about a mile south of the District of Columbia line,
and near the site of Fort Foote. The material was
discovered where a’ road was being built for access
to a housing development. The original collecting
site was practically obliterated by the time Swift’s
(1961) paper appeared. Hundreds of gypsum crystals
were collected at the site. Single crystals over 6 inches
long and rosettes 4 inches in diameter were found.
The gypsum was limited to a relatively small zone
in variegated clays of the Patapsco formation (Lower
Cretaceous).

References

Dietrich, R. V. (1965) Virginia mineral localities.
Supplement 11l. Virginia Polytech. Inst. Bull.,
Eng. Expt. Sia. Ser., no. 159, 47 p.

Virginia mineral localities. Supplement IV. Vir-
ginia Polytech. Inst., Research Div. Bull., no. 1, 51 p.

Fominykh, N. Y. (1965) Basaluminite from secondary
quartzites in the Kaluginsk deposits of the central
Urals (in Russian). Tr. Inst. Geol., Akad. Nauk
SSSR, Ural'sk Filial, 70, 193-195.

Frondel, C. (1968) Meta-aluminite, a new mineral
from Temple Mountain, Utah. Amer. Mineral.,
53, 717-721.

Hollingworth, S. E., and F. A. Bannister (1948) Two
new British minerals. Nature, London, 162, 565.

(1950) Basaluminite and hydrobasaluminite, two
new minerals from Northamptonshire. Mineral. Mag.,
29, 1-17.

Milton, C., L. C. Conant and V. E. Swanson (1955)
Sub-Chattanooga residuum in Tennessee and Ken-
tucky. Geol. Soc. Amer. Bull., 66, 805-810.

Srebrodolskiy, B. 1. (1969) Basaluminite found for
the first time in the U.S.S.R. Dokl. Akad. Nauk
SSSR, Earth Sci. Sect. (English Trans.), 180, 122-
123.

Sunderman, J. A, and C. W. Beck (1969) Hydro-
basaluminite from Shoals, Indiana. Amer. Mineral.,
54, 1363-1373.

Swift, E. R. (1961) Crystals by the ditchful. Rocks and
Minerals, 36, 22-26.

Tien, P. (1968) Hydrobasaluminite and basaluminite
in Cabaniss formation (Middle Pennsylvanian),
southeastern Kansas. Amer. Mineral., 53, 722-732.

Richard S. Mitchell is affiliated with the University of
Virginia where he is Professor of Environmental Sci-
ence (formerly Geology). He received his Ph.D. in
Mineralogy from the University of Michigan. His
specialities include systematic mineralogy, metamict
minerals, and structural polytypism of layered crysial
structures. He is a Fellow of the Geological Society of
America and the Mineralogical Society of America. [

the Mineralogical Record



The Record Bookshelf

Origins of the Science of Crysials,
by John G. Burke, Berkeley: Univ.
of California Press, 1966, 198 pp.
($6.50)

Origins of the Science of Crystals
is primarily a scholarly work. The
attention Burke has paid to detail
has not, however, been at the sacri-
fice of readability and entertaining
style.

The book traces the history of
theories of the solid state, from the
Greeks to the advent of x-ray anal-
ysis at the beginning of this cen-
tury. Special emphasis is given to
the early ideas regarding descrip-
tion and classification of crystals,
especially minerals. The writings of
Werner, Haiiy, de I'Isle, and others
are exhaustively summarized. Of
interest to the technically-oriented
reader is the interplay of published
theory and refutation which charac-
terized 18th and 19th century science.
Many early observations by such
savants as Brewster, Hooke, Biot,
Mitscherlich and Wollaston are sur-
prising in their keen insight and
accuracy, and Burke has quoted
numerous examples.

For the mineralogist or crystal-
lographer, this book is especially
interesting and enjoyable, for it
offers detailed accounts of the de-
velopment of many well-known
mineralogical “laws™. The arduous
task of formulating and perfecting
these principles is seldom empha-
sized, but the reader 1s here made
aware of the painful process of
hypothesis testing and generaliza-
tion. The personalities of many
famous scientists emerge in the
narration.

Burke’s treatise is rigorous enough
to satisfy any serious student of
the history of crystallography, and
yet so well written that even the
casual reader will not lose interest.
A single reading of the book will
undoubtedly add much to the his-
torical perspective of any miner-
alogist, and also provide numerous
anecdotes and facts about the found-
ers of the science of crystals.
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The Nature of Solids, by Alan
Holden, Columbia University Press,
1965, 241 pp. (56.95)

Books on science and technology,
written for the non-scientist, are
currently enjoying wide popularity.
Although such books exist for vir-
tually all aspects of the physical
sciences, their usefulness is severely
limited because the reader too often
does not have the background nec-
essary for a conceptual (rather than
superficial) understanding of the
subjects presented. For the reader
interested in expanding the base of
his capability for intelligent science
reading, Holden’s book is almost
a necessity.

The Nature of Solids presents
material crucial to a true under-
standing of developments in the
technological and theoretical aspects
of solid state physics, electronics,
mineralogy and inorganic chemistry.
This material is presented clearly,
succinctly and logically. More im-
portant, perhaps, is the fact that
the subjects covered are all nucler
of advanced college courses, making
the book useful for the science stu-
dent as well. The text is entirely
nonmathematical, and difficult con-
cepts are explained through illus-
trations and analogies. The discus-
sion of heat capacity at the very
start is a seldom used but very
powerful approach to the concepts
of symmetry and structure, atomic
theory and molecular vibrations.
These concepts lead, in turn, di-
rectly to electrical conduction and
semiconductor theory and current
ideas about magnetism. It is un-
usual to find so many critically
important and potentially difficult
subjects presented together coher-
ently and lucidly.

It is becoming increasingly diffi-
cult to classify the research being
carried out in many areas of physi-
cal science, since much of 1t is
“materials science” in the broad-
est sense. The professional miner-
alogist today must be thought of

as a chemist, thermodynamicist and
solid state physicist as well. Holden's
book is choice reading material for
anyone seeking a better understand-
ing of current progress in these fields.

An Introduction to the Methods
of Optical Crystallography, by F.
Donald Bloss, Holt, Rinehard: and
Winston, New York, 1961, 294 pp.
($7.00)

Few amateur mineralogists (and,
in today’s funding crisis, many
professionals are in the same situa-
tion) can afford to own and operate
X-ray diffraction equipment. A very
powerful tool of more moderate
cost 1s the polarizing microscope.
Optical properties of crystals are,
In many respects, more sensitive to
structural and compositional in-
homogeneities than are X-rays; in
the hands of a trained and con-
scientious observer the polarizing
microscope yields a wealth of min-
eralogical information.

To use such a tool to its fullest
capacity requires a sound knowl-
edge of how it works. Many books
are available to the student of opti-
cal crystallography, yet most that
treat theory in any detail are diffi-
cult reading, unclear on some critical
points and more or less unusable
as a practical step by step guide.
The book by Bloss is a refreshing
exception to the above generaliza-
tion. The text was written specifically
for the beginning student and con-
centrates on presenting a thorough
and sound foundation of optical
theory. The book is designed to
help the student use the polarizing
microscope, and therefore includes
chapters not only on lens properties,
but on the construction and design
of the microscope. Included are
photographs of a wide variety of
microscope types on the market,
with their components clearly la-
beled. Rather than cover the whole
field of optical indicatrices, Bloss
concentrates on the refractive index
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surface, probably the most generally
useful one for practical work.

Few aspects of the large field
of optical crystallography are en-
tirely omitted, as seen in the com-
prehensive index. Perhaps the most
valuable asset of the book is the
vast number of superb drawings.
These alone are worth the (very low)
cost of the book. No professional
should be without a copy of Bloss’
text, and 1t i1s probably the best
available for classroom wuse. The
amatuer mineralogist has little ex-
cuse for not reading the book, and
attempting to develop his skills at
optical techniques. With such a
lucid guide available, optical crys-
tallography should become a stan-
dard tool for any collector, and
purchase of a microscope the goal
of any individual or club.

Crystal Growth, by H. E. Buckley,
John Wiley and Sons, New York,
571 pp. (514.00)

Few branches of science are as
important to chemists, physicists,
geologists and materials scientists,
as obscure to the general public
and as infused with practical **cook-
book™ data as the science of crys-
tal growth. The history of concern
about how crystals form stretches
back to ancient Greece, yet much of
today’s knowledge is tentative, under
constant debate and scrutiny, and
more soundly based in practical
experience than in theory. A good
impression of the diversity of opinion
and current state of the field (as of
1951) is obtained from this classic
work by Buckley.

Crystal growth is involved in a
tremendous number of basic in-
dustrial processes, and control of
crystal habit is a major concern in
many areas. Entire industries (such
as those of semiconductors and
lasers) depend for their existence
on the successful controlled pro-
duction of high purity crystals. The
field itself has been called an *“‘art”
as well as a science, an observation
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unchallenged by anyone who has
tried to produce large crystals.
Buckley's work treats not only the
many theories that have been pro-
posed to explain and predict aspects
of nucleation and growth, but also
industrial and laboratory procedures
and numerous examples of the ef-
fects of growth conditions on the
growing crystal. The book has be-
come known as the authoritative
work on the effects of impurities,
especially dyes, on crystal habit.

Many theoretical discussions pre-
sented in the text involve some
mathematical notation, but these
constitute a very small percentage
of the book, and all the rest is
eminently readable. Buckley's work
1s one of the only books available
containing a comprehensive intro-
duction to the theories of crystal
growth, as well as a discussion of
early techniques and modern im-
provements. Rigorous detail is left
to the vast (and rapidly expanding)
literature, by means of a large
reference list at the end of each
chapter. There i1s a name index as
well as a subject index. The current
literature is so highly theoretical
and mathematical that it defies at-
tempts by most non-professionals
to peruse it. The review by Buckley
provides a welcome entrance into a
truly fascinating and important field
of science.

X-Ray Crystallography, by R. W.
James, Methuen and Co., London
(John Wiley and Sons, New York),
1953, 101 pp. ($2.00)

This delightful little book by
James 1s an excellent summary of
the geometry of X-ray diffraction
and the origin of structure-
determination principles. Although
the average reader can easily work
through the first chapter and parts
of the second and third, the re-
maining material is somewhat ad-
vanced. The book was written pri-
marily as a review for physics
students or others with technical
training.

The first chapter deals exclusively
with lattices, and concisely and lu-
cidly summarizes their properties.
The Law of Rational Indices is de-
rived in a way that would greatly
assist the understanding of the ad-

vanced amateur mineralogist. In the
second chapter, James derives the
Laue conditions for diffraction and
shows how the Bragg Law concep-
tually simplified the phenomenon.
The rigorous aspects, however, are
needed for the following discussions,
in which structure amplitude and
intensity calculations are outlined
and structure determination tech-
niques are described. This treat-
ment parallels that of most current
textbooks on the subject.

X-ray Crystallography is well with-
in the budget of anyone seriously
interested in diffraction theory. The
book i1s to be highly recommended
as a review for those with technical
backgrounds. Only scattered pages
can be considered potentially use-
ful to the nonprofessional, but these
are well worth the effort required
to obtain and peruse them. O
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What do you give a
mineral collector .
for Christmas?

«

. . . A gift subscription to the
Mineralogical Record of course.
What better way to express your
appreciation and high regard for a
colleague at Christmas time.
The Record isn’t just another
impersonal gift that seldom, if bonus discount for
ever, is used and enjoyed. It is Record subscribers
much more. The Mineralogical '
Record keeps on giving throughout For each $6.00 gift 5ul‘;~~.¢,rnp-
the year, providing new information “_U_? Sy _pu”_hdw“ e
: . : reduce your renewal subscrip-
and_entertalnment with each ISSU?' tion by $1.00. Just think, with
Give that avid collector something six or more gift subscriptions
he or she will really use and | your renewal subscription to
appreciate_ Slmply fill out the the Record will be free.
attached order. form. Enclose your P.S. If the recipient is already
ChECk or money order for $600 4 Rt;hk{l’lbt;f we'll extend his
($7DO outside the US, Canada lor her) subscription
and Mexico), and we’ll take care of
the rest.
Shortly before Christmas the
recipients of your gift subscriptions
will receive special Christmas gift
cards in your name, and soon
afterwards their first issue of the
Mineralogical Record will arrive.
Incidentally, if you're not already
a Record subscriber, why not treat
yourself to a subscription, too?




the
cornerstone

for vour library =~

“The Mineral Kingdnm” is a vivid exploration
into the intriguing realm of minerals. Authoured
by Paul E. Desautels, Supervisor of the Division
of Mineralngy of the Smithsonian Institution,
“The Mineral Kingdom” provides a lucid and
accurate account of how minerals are formed,
found and used.

Written as a broad introduction to the study of
mineralogy, the book traces minerals and their
relationship with mankind throughout history,
from the romantic legends of early antiquity to
the marvels of our modern, technological society.

Crystallography, geology, the age-old search for
gemstones, working minerals, notable occurrences
and their locales, and classic and unusual speci-
mens are among the topics discussed in ‘“The
Mineral Kingdum." Amateurs and prufessiunals
alike will find ““The Mineral Kingdom™ fascinating
reading as Desautels skillfully weaves the many
diverse
unified whole.

aspects of the mineral world into a
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Add to the absorbing dialogue the more than
140 full color photographs by Lee Boltin, a
sensitive and master craftsman whose mineral
photography has won him widespread recogni-
tion, and ‘““The Mineral Kingdnm” stands out as
an exceptional cornerstone upon which to build
your mineral library.

$l 4.95

To get this beautiful volume simply mail your
check or money order to:

The Record Library

P. O. Box 783
Bowie, Maryland 20715
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