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f the flattened garnets is shown in
1 Ti’llan; nr‘::;eamzngo(r)n a few hundredths of an inch to g half

-

amet ize 1 1. Most of them do
inch in di lthough the latter size 1s untsua ' :
ﬁ:;cth;:cg:ed a ;&:ter :{g an inch in the largest dimension. They ars

i f those examined exceeded an eighth of an inch ;
2ll1lictll:tl::zsznd ;f::yoof the flattened garnets show youndfedhedges’
some of them have fairly sharp ones. Exammatlo'p of these shy
edged crystals and some of the better formed ones with rounded edges
suggests that they can be separated into two groups derived from the
f:riiliar isometric crystal forms, the rhombic dodecahedron and the

ed icosatetrahedron). A few specimens may be com.
t}::g;z;l:s Orfo:lh ege forms. The clinographic projection of the equant..

ic dodecahedron is shown in figure 2. 1. The rhombie
(f]t.iie:m?;;?(‘;chas 12 faces, each face a thombus. The Miller indices
of this form are (110). The reader will quickly realize, however,
that crystals in nature frequently do not have all faces equally de.

veloped ; that is, all faces will not be equal in si_ze. It must be re- .
membered that Steno’s law of the constancy of interfacial angles g |

not concerned with the area of faces. As long as similar angles are
equal, faces may vary greatly in area and crystals may appear dis-
torted and yet satisfy the requirements of symmetry o f form. Figure
2. 2. was derived from figure 2. 1. by increasing the size of two faces

and reducing the others by moving the crystal edges parallel to them-

selves. However, most of the crystals are not so rhombic-outlined as
shown in figure 2. 2. and some of them appear to be six-sided.
This type can be made by modifying figure 2. 2. in the manner men-
tioned above. In this way the small face at the bottom of the figure

and the one opposite to it can he moved parallel to themselves and the |

large flat faces will present a six-sided appearance, as shown in figure

2. 3. A clinographic projection of the trapezohedron (211) is shown :

in figure 2. 4. Figures 2. 5. and 6. show modifications of the equant-
faced form by flattening the crystal.

They seem, in the case of the smaller individuals, to lie between the
cleavage plates, but the larger ones and many of the smaller crystals

when torn from their host leave well-defined holes. The garnets grew
under restriction and their constituent elements

the usual internal arrangement, hut the exteri

or form was greatly
parallel faces developed to a re

latively large size and

exerted by the muscovite upon the growth of the
other than those parallel to the cleavage direction

It seems evident that these minerals that dev
Planes of the mica were not the result of primary crystallization from

a magam, but represent secondary processes. This is in accord with
the conclusions of Schaller, Hess, Landes, an

portance of secondar
pegmatites,

garnets in directions
of the mica.

eloped in the cleavage

y hydrothermal processes in the paragenesis of

These garnets are apparently slightly later than the muscovite host.

were able to develop

due to the influence

d others as to the im-
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CHAPTER 1

INTRODUCTION

'I'he antagonism existing hetween the components of a soil and
the constituents of plants growing on the soil has heen a subject of
Fgorav! has shown that an antagonism

study hy many investigators,
exists hetween the caleium in the soil and the phosphates taken up by
the plant, The greater the per cent of caleium in the soil, the less

the amount of phosphates assimilated, He further showed that an
inerease in the amount of carhon dioxide in the soil tends to decrease

the availability of the phosphate,

Mann? has studied the availability of manganese and iron as af-
fected by the nj?ﬂicatixm of ealcium carhonate and magnesium car-
Bonate to the soil, For his studies he used soy heans grown in pots
{0 which caleium earhonate and magnesium earhonate had heen added
in varying hut known amounts, He found that, as the ealcium car-
honate in the soil was inereased, there was a corresponding deerease
in the amount of manganese taken up hy the plant,  His data® further
show that there was, n general, a decrease in the iron in the plant
with inerease of ealeium carhonate added as Jong as the pyy of the
soil was helow seven, He also shows that the pyy of a soil very

largely depends on its ealeium content,

The eonditions governing the availability of iron have heen sttuelied
by Cile and Carrero? Jones and Shive and Carr and Drewer?
Willis and Carvero” have shown that the amount of water-soluble
iron in the soil is no certain determinant of the amount of iron
assimilated by the plant, Hopking and Mann® suggest that iron can

I taken up only in the fonized form,
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3 Leroux? investigated the r.listrilmtiun of iron in plants,
,rhlé;rrf)‘l::nzng] :ite:h)tz ll)l’"l) ortion of iron in :he ash of different plants
was variable, ranging from 0,10% to 297%. 1 ron Ilb unequally dig.
tributed in different plant organs, In herbaceous v mllt‘sfthc ash of
the roots, and after the latter, the ash of the flowcrh, IWMf ound to he
particularly rich in iron, In,woody plants Fhﬁ ash of the leaveg
regularly held the most iron, I'he ash of the stems of all plants wag
richest in calcium, ' '

Ingalls and Shive! have shown that the total iron carried in the

tissue fluids of a plant varies directly with changes in pyp of the |

fluids and that the pyy varies directly with the change in light intensity
from day to night,

Tiekstein and Jacoh!! have shown a pronouneed antagonism to
exist hetween the potash in the soil and the iron in the plant,
suggest the analysis of the plant as a simple and easy method of

diagnosing the fertilizer needs of the woil, And Hoffer' has out-

Tined in detail 4 simple method for making such a diagnosis,

I'he effect of the ealeium content of the soil on the caleium content |

of plants growing on the soil has received some attention from in.
vestigators,  Pryan' has made a study of the relation of soil ealeium
to the ealcinm in vats and wheat, "I'he caleinm content of oats varies
with that of the soil, Inst variations in the quantity of soil calcium had
g effect on the amount of calcium in the wheat, e exsplaing this
with the statement that the power of the wheat plant to assimilate
caleimn is very small,

The ealeinm content of timothy and red clover increases with the
caleitm content of the anderlying soil!* Prown' has investigated
the relation etween the mineral constitution of apples and the soil
on which they are grown and found that the percentage of potash

vaties digectly with the amount of potash in the soil,  She further

fottnd that there are strong indications that a similay relationship
holds for phosphate, magnesia, and lime,
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thcA sg,udy of tthhc‘ effect of mdi?m chloride and calcium chloride in
soil upon composition of young orange trees has been made
hy Reed and Haas'® When calcium is lacking in the soil the leaves,
shoots, and rootlets of orange trees contain very little calcium, The
calcium in the trunk of the tree decrenses with decreasing soil calcium,
but the decrease is not as rapid as the decrease in the leaves and other
parts. They further found that the magnesium content of the trunk
was greater in cases where the calcium of the trunk was low,

These studies lead to the conclusion that, in the case of many plants,
the calcium content of the plant varies directly with the calcium con-
tent of the soil in which the plant grows and, possibly, in case of

’

caleium deﬁcwncfv in the soil the plant will replace the calcium with
some other metal,

If antagonisms exist hetween caleium and phosphate, calcium and
manganese, carhon dioxide and phosphate, and potassium and jron,
it is quite possible that other antagonisms also exist, One of these

ssibilities is an antagonism between the calcium in the soil and the
iron in the plant. Some of the data given by the investigators noted
ahove seem to suggest that, possibly, such an antagonism exists. Other
figures given would indicate that they found no specific relation be-
tween the soil calcium and the plant iron. In practically all cases
cither the number of tests made was so small or the conditions under
which they were made were so modified that angl relation that might
exist in nature would, probably, not be evident. Mann used artificially
limed soil in which the ratio of available calcium to total calcium,
probably, was quite different from that existing in nature, Fckstein
and /acob used the hay grown on four small Fk’“ of ground in which
conditions were changed from the natural by artificial fertilization.
Hoffer modified natural conditions by adding calcium carbonate and
superphosphate or potash,

In order to determine whether any relation exists between the
caleium in soil and the iron in plants this study was undertaken, If
such relationship exists, is it affected by the type of soil? If such a
relation appears to exist, may it not rather be an influence of the pyy of
soil in which lime is likely to be a factor? Following this idea further,
is the iron content of a plant affected either by the organic matter in
the soil or by the iron content of the soil ?

Thus a number of investigators have established the fact that
antagonisms exist between the components of a soil and the con-
stituents of plants growing on it. Some of these antagonisms are:
caliit‘xm and phosphate, carbon dioxide and phosphate, and manganese
and iron.

The effect of the amount of soil calcium on the calcium content of
certain plants has also been studied. In most of these plants the

“Reed, H. 8., and R. C. Haas, 1923, Effect of S8odium Chloride and Calcium
Chloride Upon the Growth and Composition of Young Orange Trees. Colifornia
Agricultural Experiment Station, Technical Paper, No. 4.
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calcium varies directly with the soil calcium and in cases of cal
deficiency the plant may substitute some other metal for the ¢y
The distribution of iron in a plant has also received attentioy
This study was made to determine what relationship, if any ey:4
between the pp, the organic matter, the iron, and the calciym
soil and the iron in a plant growing in the soil:
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