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INTRODUCTION.

The mineral creedite was found by Dr. E. S. Larsen, of the United

States Geological Survey, in the fluorite deposits of Wagon Wheel
Gap, Creede Quadrangle, Colorado, and was described by Larsen

and Wells.1 Since their description Doctor Larsen has collected

a large suite of specimens which has now been deposited in the

United States National Museum (Cat. No. 93117, U.S.N.M.). This

material is better suited for study than the original and contains

a number of specimens showing well-developed and measurable

crystals. At Doctor Larsen's suggestion this mineral was further

studied and the writer wishes to express his appreciation for the

interest taken by that gentleman in this investigation.

OCCURRENCE.

The creedite was found in two modes of association. One type

of occurrence is with fluorite, either as crystals in cavities or as

embedded radiated masses of crystals in the white, sacharroidal spar.

The fluorite itself is banded and shows a weak radiated structure.

Very minute crystals of hematite are sometimes found in the cavities

in the fluorite masses.

The second type shows loose, doubly terminated crystals embedded

in a white, evenly textured clay described by Larsen and Wherry2

as halloysite. These crystals range up to 1 centimeter in size. Their

distribution in the halloysite is very uneven, ranging from a few

scattered crystals to masses of almost pure creedite. Rarely small

groups of divergent crystals are met with in this clay.

i Proceedings of the National Academy of Science, vol. 2, p. 360, 1916.

' Journal of the Washington Academy of Sciences, vol. 7, p. 178, 1917.
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PHYSICAL PROPERTIES.

Creedite is ordinarily colorless, but many of the radiated masses

show broad bands of a beautiful, delicate purple color. The luster

is vitreous. The cleavage is pinacoidal, parallel to the 100 face.

The mineral is brittle and breaks with a concnoidal fracture. The

hardness is 4. The specific gravity, determined by the pyenometer

method, is 2.713. (Larsen and Wells give the specific gravity as

2.730.) The common mode of aggregation is in radiated masses.

OPTICAL PROPERTIES.

The optical properties given below arc those determined by Larsen.

The indices of refraction of the new material were measured and

found to agree with those given below. The mineral is optically

negative. The optic axial angle as measured is:

2VLi = 64° 30' ±10'; 2VNa = 64° 22' ±10'; 2VTl = 64° 20' ±10'.

The dispersion was perceptible only on one axis. Extinction

angle 42° 30' ± 30'. Optical orientation, Y = b.

The indices of refraction are:

a=1.461±001

l
i=1A78±00\
7=1.485±001

The axial angle calculated from these indices is 65°, agreeing well

with the observed ones.

CRYSTALLOGRAPHY1

.

There are two main habits of crystals, those of the first type

occurring in the fluorite, those of the second in the halloysite. The

crystals of type 1 are prismatic with an equal development of the

front and rear pyramids. The base on these crystals is sometimes

absent but generally well developed and sometimes sufficiently large

to reduce the pyramids to narrow faces. The crystals of the second

type are also prismatic, are doubly terminated, and with a very

prominent development of the front pyramid. The rear pyramid

and base are reduced to almost minute size. The figures show some

of the various types drawn so as to bring the plane of the clino-

pinacoid to the front.

In the calculation of the elements only the faces of the unit pyra-

mid could be used. The orthodome zone, including the base, was

in all cases when present considerably etched. The crystals from

the clay were brilliant, but the faces were invariably curved and

yielded a number of signals. The following are the angles for the

unit pyramid as measured and designated as excellent.
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34 34

34 27
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34 13

34 28

A v. =34 29
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54 37

54 37

51 31

54 37

51 37

54 3G
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28 48

28 50

28 44

28 49

28 50

28 44

20 10

28 50

28 57

.Ml, 111

52 59

52 51

53 08

53 0(1

52 52

52 41

53 08

52 51

52 50

Av.=28

//' = 1.1597

52 57

From these x' -0.7181, y' = 1.1597, e' = 0.0786, M= 85° W
/3 = 94° 30'. Since these are x' and ?/' for the unit form, //,, =0.7181,

</' = 1.1597. These reduce to the

monoclinic elements p = 0.7159,

q = 1.1562, 6 = 0.0785. Also

a = 1.6199 and c = 1.1597.

The following forms wen- ob-

served :

c = (001). This face varies in

size from minute to large. I Fsually

dull and etched.

Measured 89° 15'

Calculated 90° 00'

4° 42'

4° 30'

a = oo (100) . Sometimes occurs

as a very narrow face with faint

but distinct signal.

4> p

Measured 90° 00' 90° 00'

Calculated 90° 00' 90° 00'

m=oo(110). This is the only

prism observed. It is usually bright

and gives sharp signals. On the

second type of crystals it is some-

what curved and gives a multiple

signal.

Measured 31° 45' 90° 00'

Calculated 31° 45' 90° 00'

1= +20 (201). Occurs occasionally as dull faces yielding no reflec-

tions and measured by the position of maximum illumination. The
face is generally of good size.

<t> p

Measured 89° 00' 56° 15'

Calculated 90° 00' 56° 25'

Fig. 1.—Creedite crystals, Type l.
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i— — 10 (101). Observed in several cases as a dull face yielding no
signal but measured by the position of maximum illumination.

<t> p

Measured 90° 00' 32° 10'

Calculated 90° 00' 32° 35'

d=+2 (221). Often
present as narrow to line

faces on both types of

crystals.

P
33° 15' 70° 08'

33° 09' 70° 09'

Fig. 2.—Creedite crystal. Type II.

Measured .

.

Calculated

.

p= +1(111). Thisisthe

most prominent pyramid
face and is generally bright,

yielding excellent reflec-

tions. In the second type

of crystal it reduces the

negative pyramid to small

faces.

4> p

Measured.. 34° 29' 54° 36'

Calculated. 34° 30' 54° 36'

»«.-l (Til). This face

is the same size as p in the

first type of crystal, but is

small on the second. It is

bright and yields excellent

reflection.

Measured 28° 52' 52° 57'

Calculated 28° 52' 52° 56'

The elements and calculated angles are brought together in the

table given below.

Creedite.— Monoclinic.

a=



no. 2376 CREEDITE FROM COLORADO—FOSHAO. 423

CHEMICAL COMPOSITION.

Creedite is easily and completely soluble in hydrochloric and sul-

phuric acids. For the analysis clear, colorless crystals were selected,

crushed, and examined under the microscope. The material so

selected was homogeneous and without a trace of foreign matter.

The mineral was dissolved in sulphuric acid and evaporated to dense

fumes to expel the fluorine, and the lime and alumina determined in

this portion by the ordinary methods. Sulphate was determined in

a separate portion dissolved in hydrochloric acid by precipitation as

barium sulphate. Fluorine was determined by Penfield's method,
volatilizing as silicon fluoride and absorbing in a 50 per cent alco-

holic solution of potassium chloride and titrating this solution with
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Fig. 3.—Gnomonic projection of the forms on creedite.

standard sodium hydroxide. Preliminary tests of this method with

the apparatus employed gave somewhat high results, due, perhaps,

to the imperfect condensation of the sulphur trioxide fumes. Water
was determined by Penfield's method. The results together with

the ratios derived therefrom are given in the following table:

Analysis and ratios of creedite.

Constituent.
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These figures compare well with those of Wells's as given below,

recalculated to conform with method of statement used by Wells.

Analyses of creedite.




