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NOTES AND NEWS

AN OCCURRENCE OF SAPONITE NEAR SILVER BAY, MINNESOTA

J. A. WnoraN, DepL of Mineralogy, Llnittersity of Lrtuh.
H. Lner, Dept. of Geology, University oJ Mi.nnesota, Duluth Branch.

INrnooucnoN

Saponite and saponitelike minerals (thalite) were described from the
flows of the north shore of Lake Superior by some of the first geologists
in the area (Winchell, 1900). These minerals subsequently escaped at-
tention until 1954 when a high concentration of a white clay mineral was
discovered in altered basaltic flows during the construction of the Re-

serve Mining Company's taconite plant at Silver Bay, Minnesota. This
clay mineral was first definitely identified as saponite by Whelan at the
University of Minnesota, utilizing *-ray difiraction.

Following the discovery of the saponite near Silver Bay, field work by
Lepp showed that saponite is acutally a common minor constituent of
the Keewanawan flows of the north shore of Lake Superior. The saponite
occurs in amygdules and in fracture zones in these volcanics. It varies
in color from white to tan to l ight green and is usually associated with
one or more of the zeolites, and with calcite and quartz. Its occurrence as
a l ining or rim in certain amygdules suggests that it may be an alteration
product of one or more of the zeolites.

The laboratory work described in this paper was done by Whelan at
the University of Utah. The mineralogic and chemical analyses re-
ported herein rvere all conducted on saponite lrom the Silver Bay lo-
cality, because this was the best source of pure material.

Opucar AND PHYSTcAL PRoPERTTES

The saponite is white but is sometimes stained to a very l ight tan. It
has a soapy feel and a hardness of two. Its specific gravity, as determined
with a Berman microbalance, is 2.10*0.02. While crushing saponite
fragments for laboratory studies, several were found to contain round,
frosted, qlJartz fragments up to 1 mm. in diameter. These were removed
by hand-picking. The crushed and ground saponite contained less than
two per cent impurities, chiefly on unidentified tabular mineral, barely
visible under high magnifications. The saponite is anisotropic with a

mean index of refraction of about 1.49 and moderate birefringence. It
exhibits a radial fibrous to matted fibrous habit under the petrographic
microscope and an irregular habit under the electron microscope.
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X-n.q,v DrllnecrroN Dare

The saponite was first identif ied from a powder photograph taken at
the University of Minnesota. Later work was done at the University of
Utah with a Norelco high-angle diffractometer uti l izing CuK" radiation.
A depression mount was used to hold the sample. The data from the
Minnesota saponite, together with a pattern of saponite from Cathkin
near Glasgow, Scotland (Faust and Murata, 1953) are given in Table 1.
Treatment of an oriented smear with ethylene glycol expanded the basal
(001) refraction of the Minnesota saponite to 18.0 A.

o  r o o  2 0 0  3 0 0  4 0 0  5 0 0  6 0 0  7 0 0  8 0 0  9 0 0  l o o o

T E M P ,  " C

Ftc. 1. DTA curve, Silver Bay saponite.

This saponite would have an approximate structural formula of
Mgr.oAlo.oSir .aOro(OH)r .  nH2O, X:0.6.  The analyses indicate that  ca l -
cium is the exchangeabie interlayer ion.

Drl.l.pnn'Nrt,tt Tnpntrar, ANervsrs

The DTA curve of this saponite is shown as Fig. 1. The first endo-
thermic reaction (175'C.) represents the loss of interlayer water. The
second endothermic reaction (310' C.) probably represents the loss of
water coordinated around interlayer ions. This reaction occurs at a
higher temperature than is usual for montmorillonite-type minerals.
Usually the loss of coordinated water is represented by a break on the
high temperature side of the first endothermic reaction. The two low
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temperature endothermic reactions make the DTA curve of this saponite
similar to curves of vermiculite (Grim, 1953, p. 199). Several runs were

Tesln 1. X-Rlv Pownm Dare lon Saporrrn DRrED AT Roou ToupBnaruna

(CulNi ;  1.5418 A)

Saponite, Silver Bay, Minnesota
Saponite, Cathkin near Glasgow, Scotland

(Faust and Murata, 1953)
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* Intensities of 001 reflections based on oriented aggregates.

CnBurcar CouposrrroN

A spectrochemical analysis was made with the following results:
Major: Mg, Si, Al, Ca.
Minor: Fe, Mn.
Trace: Co, Ni (Determined semiquantitatively as 0.04%).
Not Found: Sb,  As,  Ba,  Be,  Bi ,  B,  Cd, Cr,  Cb, Cu, Ga, Sn,  Ti ,W,y,Zn,Zr.

A partial wet analysis is given in Table 2.
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Tanlr 2. Csrurcal Axlr,vses
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Silver Bay Saponite
Thalite. Knife River. Minn.

(Winchell, 1900) (P-168)

SiOz
AlrOa
Meo
CaO
Loss on ignitionf 120' C.
HsO-
Fe (total)

Total

4 2 . 8
6 . 2

25.2
4 . 9
9 . 1

1 1 . 9
0 . 3 5

42.38
t . J l

23.29
5 .82
7 . 8 0

10 .38
2 .65
0 .  19
0 .36

FezOa
KrO
Na:O

100.45 99.94

Analyst : Lester Butcher.

made to determine if impurit ies were responsible for the 310o C. re-
action. Impurit ies were not the cause, as this reaction was reproducible
both as to temperature and size in samples over 98 per cent saponite.

INlnanBo Aesonprrox SpBcrnuu

The infrared absorption spectrum was determined on a Perkins Elmer
Model 21 double-beam spectrometer with a NaCl prism. One mg. of
saponite per 400 mg. infrared grade potassium bromide was used for
disks. The spectrum is not definit ive. Bands are as follows: O-H stretch,
3.0; O-H bend 6.18; and broad sil icate bands at 9.7 and 10.25. This
spectrum is generally comparable to those of other montmorillonite-type
minerals.

Sulrueny AND CoNCLUSToNS

Saponi te of  the composi t ion Mgr.oAIo.oSie +Oro(OH)z.nHzO, X:0.6,
Caf 2, occurs in the Keweenawan basalt flows at Silver Bay and elsewhere
along the north shore of Lake Superior. Its f ibrous habit indicates that
it may have formed by the alteration of a fibrous zeolite.
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The laboratory work done on this saponite was done incidental to a
larger clay mineral project supported by the Research Fund, University
of Utah.
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