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On Glaucon~te f rom  the Greensand near .Low(% Sus.~ex ; 
t]~e const[t~ttion 9t' Glauconite. ~ 

By A. F. I-I.~LLI.~mX~), M.A., F,G.S. 

Assistant Curator, Museum of Practical Geology, Lomton. 

2 1 t With a chemical ,~nalysis by E. G. I{ADLI.;Y, ] .C.S. 

[Read June 27~ 1922.] 

A BOR1NG male at Iford Manol', 1�89 miles S.E. of' Lewes, Sussex, 
yiehled the following secti,)n : 

Gault . . . . . .  to 325 ft. 0 ins. 
Glauconitc sand ... 5 0 
Sand, to bottom of boring, 4 0 

The lower sand contained numerous grains of glauconite, while the 
ul)pcv bed was black when wet and consisted almost entirely of dark- 
green glauconitc, with a few shell fragmeniss and large quartz grains. 
The glauconite grains were small and were separated in an almost 
pure state by sievillg; the portion coarser than 76 [wires to the inch] 
mesh contained the shell fi'agments, &c., while that below was nearly all 
glauconite, with a few very small grains of magnetite present in the sand. 
The mean size of the grains was thus about 0.'25 ram., and they had the 
typical  irregular rounded form, btlt there was no evideucc of casts after 
forminifera. The material between 76 and 100 mesh was taken as pure 
for analysis. As is usual in fresh glauconito, both recent and in the 
sedimentary rocks, the grains consisted of a fclted mass of minute birc- 
fril~gcnt flakes. The mean l et'raetive index was 1.62, the Sl)CCific gravity 
2.70. 

Mr. E. G. ]~adley has very ki~ldly supplied the ibllowing analysis of 
this mineral : 

H20 H20 
SiO.o. AI.,Oa. Fe...Os. Fee. CaO. 5IgO. K~O. Na,,O. at 105 ~ . ~ 105 ~. Total. 

48.12 9 .16  19.10 3.47 0 .76  .20.36 7 .08  0.2- ~ 4.78 5.28 100.38 

This analysis agrees very closely with others in Table I, and it is of 

l Published by permission of the Director, tIM. (;eologieal Survey. 
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interest  to note the occurrence of a greensand g]auconite with a percen- 
tage of ferric iron comparable with that  in recent oceanic material.  

The constitution of Glauconite. 

A list of forty-five analyses of this mineral has been tabulated by 

C. K. Lei th  (Monogr. U.S.  Geol. Surv., 1903, vol. 43, p. 240). The 

results vary great ly in value, for the early analyses were often made on 

' g r eensand '  insufficiently purified. Again, chamosite is a common 

associate of glauconite, aud its presence has rarely been recognized ; the 

high content of FeO in many analyses is no doubt due in part  to this and 

similar minerals. In  order to obtain analyses suitable for comparison i t  

is necessary to exclude carefully all doubtful material.  In  the list  given 

by Leith, i t  seems best to exclude all analyses of date earlier than 1870, 

together  with all analyses in which FeO is not separately determined.  

The early ' Cha l lenger '  analyses have now been superseded by the la ter  
work of Co]let, Lee, and CaslJari (Table I). The long series by Glinko. 

in 1899 was made on material  separated in Thoulet 's  solut ion;  the 

results are variable in every respect, and the potash content is oftcn 

unusually high. The material  is regarded l)y that  author as being 

in many cases altered, while it seems possible that  the high potash 

�9 values may be due to the difficulty of removing the Thoulet 's  solution 

from the mineral. These analyses have therefore also been omitted. 

The remaining analyses in Leith 's  list, together with other  recent 

analyses, are given in the following table : 

Table I. Percentage composition oJ" Glauconite. 

Si02. A1203. Fe.,Q. FeO. Ca0. MgO. K~0.  Na~O. H,,O. Total. 
1. 49.76 8.18 16 .00  8 . 7 7  0 . 4 1  3.97 7 . 5 7  0 . 5 2  9.82 100.00 
2. 49.12 10 .23  16 .01  3.00 0 . 3 1  3.78 7 . 9 1  0.26 8.08 99.00 
3. 51 .24  12.22 13.44 3.06 0.10 3.93 7.50 0 . 3 1  8.20 100.00 
4. 50.42 4.79 19 .90  5.96 3 . 2 1  2.28 7.87 0 . 2 1  5.28 99.92 
5. 49.09 15 .21  10 .56  3.06 0.55 2 . 6 5  6.05 1.21 11.64 100.02 
6. 46.90 4.06 27 .09  8.60 0.20 0.70 6.16 1 . 2 8  9.25 99.24 
7. 46.91 7.04 23.06 2.64 2 . 9 5  4.40 7 . 3 1  0.91 4.71 99.93 
8. 47.46 1.53 30.83 3.10 - -  2.41 7.76 - -  7.00 100.09 
9 49.67 9.29 19 .88  1.28 1.95 4.03 3.68 3.00 7.88 100.66 

10. 49.12 7.09 25.95 0.89 - -  3.10 7.02 - -  7.12 100.29 
11. 51.15 7.61 18.83 2.78 - -  4.54 7.80 - -  7.56 100.27 
12. 48.12 9.16 19.10 3.47 0.76 2.3( ;  7.08 0.22 10.06 100,33 

1. Grodno, Poland. A. Kupfier, Archly 51aturk. Liv-, Ehst- und Kurlands, 
Ser. I, Min. Wiss. Dorpat, 1870, vol. 5, p. 123. 

2. Svir river, Olonets, Russia. (Also quartz 0.80). Ibid. 
3. Karya-Oro, Ontika, Esthonia. Ibid. 
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4. Antwerp, Belgium. F. Dewalque, Ann. Soc. Gdol. Relgique~ 1875, vol. 2, p. 8. 
5. Asllgrove, Elgin, Scotland. M.F.  ~eddle, Trans. R. Soc. Edinburgh~ 1879, 

vol. 29, p. 79. 
6. Agulhas Bank, South Africa. C. W. yon Giimbel, Sitzungsber. math.- 

physik. Cl. Akad. Wiss. Mfinchen, 1886, vol. 16, pp. 4]7-449. 
7. (~ozo, l~Ialtese Islands. E. yon Ramberger, Tsehermak's ~ in .  Mirth., 1877~ 

p. 27]. 
8. Pacific Ocean, off California. L .W.  Collet and O. W. Lee, Proc. R. Soc., 

Edinburgh,  1906, vol. 26, pp. 238-278; Compt. Bend. Acad. Sci. Paris, 1906, 
vol. 142, pp. 999 1001. 

9. Kurische Nohrung, East Prussia. A. Johnsen,  Schrift. physik. Ges. 
K~migsberg, 1908, vol. 49, pp. 51-60. 

10. Pacific Ocean, off Panama, at depth of 556 fathoms. W . A .  Caspari, Proc. 
R. Soe. Edinburgh, 1910, vol. 80, pp. 364-373. 

11. Agulhas Bank, South Afi'ica, at 110 fathoms. Ibid. 
12. Lewes, Sussex. E .G.  Rad!ey, this paper. 

In  o rder  to examh~e the  cons t i tu t ion  of the  mineral ,  the  above almlyses 

have been reca lcula ted  in molecular  propor t ions ,  t he  amoun t  of silica 

being represented  as 1,000 in each case. This  was chosen as the  

common ' d a t u m '  since silica is a cons t i t uen t  which does not  a p p e a r  

to be affected by subs t i tu t ion ,  and  the  resul ts  so presented  are  simpler in  

form than  the  ' molecular  percentages  ' as usual ly  calculated. The l ime 

present  in a few analyses has  been omigted, as p robably  due to 

hnpur i t ics .  

7~b~ II.  .Mo~odar TroTortions. 

SiO.~. AI,:()~ + F%Os. FeO +MgO. K,zO +Na20. R20 s + RO. 

1. 1.000 218 182 107 400 
2. ,, 243 16~ 107 407 
3. ,, 238 163 99 401 
4. ,, 20l 166 105 367 
5. ,, 263 132 102 895 
6. ,. 267 87 110 854 
7. ,, 272 188 117 460 
8 ,, 268 180 103 398 
9. ,, 261 144 106 405 

10. .~ 283 106 93 389 
11. ,, 225 179 97 404 
12. ,, 262 133 98 395 

The propor t ion  of a lkal is  is r e m a r k a b l y  constant ,  and the re  is clearly 

11o evidence of the  subs t i tu t ion  of these by water ,  or, as was assumed by 

Clarke (Leith,  1. c.), by the  magnesia  group. There  is, however,  con- 

s iderable rep lacement  of potash by soda, g rea tes t  in analysis 9, and 
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it may be suggested t b t  the name ' soda-glauconite ' should be used to 
distinguish these varieties. 

In the groups 1~208 and R e  the molecu]ar proportions are not 
constant and do not stand in any simple ratio to the silica and alkalis; 
the ordinary substitutions of alumina for ferric iron and Inagnesia for 
ferrous iron are therefore insufficient to explain the analyses. If, how- 
ever, the (Fe,Mg)O and (Fe,A1)oO s are treated as mutually replaceable, 
considerable improvement can be brought about. The total for these 
two groups combined is given in the last column of Table II,  and it will 
be seen that, with the exception of nos. 4, 6, and 7, the total is constant 
and in simple ratio to the silica. The ratios so obtained lead to the 
simple formula 

1~20.4(1~203,RO ) . 10 Si02. 'nH.O, 
the ratio of bases to silica being 1 : 2. 

There exists a certain justification for regarding the above substitution 
as possible, for the only definite hydrate of Fe203 known to exist is the 
monohydrate, which may be written OFeOFc(OH)2 resembling Fe(OH).o. 
The extent of this substitution is not great, the ratio of R~Og to R e  lying 
between the limits 3 : 1 and 1 : 1. 

As regards the water, apart from the observation that it does not 
substitute the solid constituents, there is no information as to the extent 
to which it is present in definite combination; detailed work on the 
dehydration would be necessary to thiow light on this question, and 
it has been thought best to omit this fl'om the present paper. 


