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COMPARISON OF GLAUCONITE PROM THE MIOCENE
BEDS AT LAKES ENTRANCE, VICTORIA

Following is the.fanga of rofractive 1ndiceslfar
glauconite, es given by Vinchell (1 p.L36): ,

1e 590 {0 .10615

VA o

g = 14609 to 1.643

~ = 1610 to 1.645
"’VY- A= 9002 ta 0-32

A sanple of dark green gloucouite from the glau-
coni tic gondsotone &t Lakes Entrance (Mo. 10 Bore, Parish of Col-
quhoun, at 1294 6% to 1300') was found to have refractive in-
dices ranging from about 1.637 to 1.647 and beyond (groator than
-4.657). Tho grains whose refractive indices rango above 1.650

ere decidodly brownish ss seen under tho microscope, and it is
thought that the explenetion of this feature lies in the posoib=-
ility that thoy represont verious stages of olteration towards
limonite. Humerous isotropic, brovn gralns have o refractive in-
dex grester than 1.700, and thoy sppear to boc limonite, probably
formed from glauconites On nccount of the transitionsl stages
noted, 1t is not possible to ssy whother the maximum refractivo
index of tho glauconitc proper in this sample oxceeds that given
by Wincholl {(1.645). B ‘ v

- The following ranges of refroctive indices wore ,
maasured on different somples of "glauconiteo™ from the well-known
glauconitic fossiliferous Miocene limestone of llaslin's Beach and
Hackhams : . , .

1.562 to 1,582 .
1,557 to 1.567 (Sample No. 9943 (16))

B. Hockham
44542 to 1.567

. All of these South Australian "glauconites" shou
aggregate polerization; the Lekes Entranco matorial, on the other
hand, genecrelly appears isotropic or ncarly so, but it is not
known whethor the apperent isotropism is due to the possibility
- that the fregments studied were cleavage flakes or to the possib-
ility that the interfercuce colours ero masked by tho strong col-
our of tho mineral. '

Prom the refroctive indox moasuroments on the South
Australinn semples it is gquite clear thet the mincral cannot be
identified with glauconite as ot presont dofined, slthough it
probably is nllied to that mineral. Furthormore, &s only four
semples werc oxomined, it is virtually cortain thet the uppor and
lower cxtromos of indices for tho glaunconitic minerel will not
have becn rocorded. B. Unyne Gesllihor (2) has drewvn attention to
the fact that tho composition of glouconito hao been found to be
vory varisble (see onalyscs on p.1592 and figurcos guoted clso-
vhere in his paper), and he has stated (2, p.1589) that the op-
tical charascters of the minerel are also variable, and correspond
to succe-give stages in its dovelopment from bilotitc - a process
of trenfdrmation conclusively demonstrated by him, He considers
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that 4t is "hozardous to give optieal constents end rigld dofine-
itions for glauconite, for thoy may not apply to all variations™
(2, p.1589). In the somples vhich he studicd the average refrac-
tive indicesof oggregates vearied botuveon 1.60 ond 1.62; only a
smoll port of the South Austiralien material studied folls even

"portly within this ronge or, for that matter, within the wider
- range given by Wianchell. . A . )

‘ On p. 1590 Vayne Galliher writes: "Tho fact that
glanconite is not homogenecous further roefutes the idoam of en-
dowing it with a chemical formule®. The very lov rofractive in-
dices of the South Australian “glauconites" need explanation.
Wayne Gallihor has steted that the composition of glouconite var-
ieo with the composition of the biotite from vhich it is dorived
and nlso (2, p.1589) vith the stage of sltoration from biotito
vhich eny particuler semple has reached. o

The firast of these considorations has led me to
tontatively suggest thet the South Austrelien "glauconiten" havo
been derived from a biotite vhich is rich in tho phlogopito (Hh
K -ggmgsxéommyn 155655 = 1¢535) and/or eastonite (HpK;

ALLS 502!_} 3~ =10578’~vo@=‘105h2) molecule as distinct from the

8l erophyllitg (HuK 'F65ﬁ1u31502h3”\' = 14670,~x = 1,616) cnd/or
anaito (ﬂuKZFo 128550 S =1,695,~%g= 1.630) molocule (data
from Viachell (1, p.272). gﬁlogapitic and costonitic blotitos,
thon, have refroactive indices much lowver thaon those of siderophy-
1litic and annitic varieties, and so 'glauconite” derived from
them could reasonably bo oxpected to havo indicos lowvor than thoso
of glauconitec derived from bDiotite relstively rich in iron. The
lov~index South Australian “glauconitos"” may, thercfore, be found
to bo rich in mognesia and roletivoly poor ia ferric iron, o sug-
gootion which is supported alse by their being & much lightor
groon (comwonly yollow=-green or very pale greon in hand specimons)
than is the Lakes Entrance glauconite (derk oYive greon).

Howevor, it may bo found that the suggosted riche-
ness in magnesie of the South Austrnlian “"glsuconites” is not so
much dependent on the composition of tho paront biotite as on
somc special procoss of diagenssis vhich was operative during sed-
imentation or during the compaction end cemontation of the lime-

" atone.

The range of refrective indices {1.569 to 1.6086)

of ono of the samples probably does not mean that the double re-
.fraction of the “glouconite" is of the order of 0.04, but it

vould seem, rothor, to indicate that thic seample is composed of
"mlauconite” of varying composition, the variastion belng due to
the presence of diffeorent stages in elteration from tho paront

mineral. : :

: ilhatever the explenation, ths problem posed by the
lov indlces of the ssmples studied is on intrigulng one. It
should be capoble of solution by dotalled chemical and opticol
work on & lorge numbor of samples. Such work may show that thero
is a "glouconitc system" with magnesic-rich and iron-rich end-
members and thot there is s regular veriation in optical, chop-
ical ond physicael properties in compounds between these oxtromos.
Thus the moguesia-rich varieties would be expected to be light
groon and to havo low indices of rofraction, by contrast with

the dark-greon, iron-rich varioties (glauconito me rocognised to
datc), vhich have considerebly higher indicos.
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12th November, 4948, : (VeBe Delluitz)
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