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Industrial Utilization of Concretions, Nodules,

Segregations and the Shales Containing Them
A. C. SHEAD, Dept. of Chemistry

Univenlty of Oklahoma, Norman'

Commercial utilization of disseminated, mineral segregatiolUl depends
upon a number of favorable special conditions operating in conjunction.
The economic requirements are interrelated and may be complex. What
the conditions and requirements are, can only be suggested in a general
way and cannot be expected to apply strictly to any given specific case.
Some of the factors involved in the exploitation of such mineral segrega­
tions are indicated in the following:

A. There must be at hand, mineral deposits that are already exploited or
that have, as border line cases, a potential for commercial utilization
by reason of favorable location. sufficient extent and suitable quality.
The function of these is to serve as centers of concentration for the
collection of similar but more disseminated ores or minerals, while
continuing to operate themselves and augment their limited reserves
by continual supplies from the disseminated segregations. The larger
deposits serve as central markets for the scattered 8maller ones. Okla·
homa has such potential central markets in sizeable deposits of iron
and manganese for the smaller, more widely disseminated iron and
manganese nodules that exist in clays and shales and which represent,
In the aggregate, large tonnages of ore in extensive geological forma­
tions. Similarly, large tonnages of barite have long been known to
exist disseminated through extensive deposits at 8hale. Likewise.
large amounts of disseminated but high grade phosphate exist and
the presence of much greater tonnage is reasonably 8uapected. Analog.
ous to the disseminated phosphate, widely scattered buffalo bones which
are rich in phosphate were collected in wagon loada by the ploneer8
who hauled them to stations along the railroads where agents of ter·
tillzer and chemical companies bought them and shipped them to St.
Louis, Mo. where they were processed Into the products .aId by the
firms in question. The same procedure worked tor the d1asemtnated
barite ot southwest Missouri. Examples could be multiplied it there
were any point in doing 80.

B. Another factor is the possibility of the beneficiation of the mlneraJ8 in
the deposit, i.e. of increasing their percentage content of "active prin­
ciple". Often, procedures for doing this are relatively 8lmple. They
may consist of merely a physical operation such as screening or wash·
ing a clay to remove objectionable segregations thereby improving
the clay and concentrating the values represented by nodUles them­
selves. If chemical treatment is required, equally uncomplicated pro­
cedures are otten available to a competent industrial chemist. Sel·
dom 18 any mineral or ore 80 pure as to require DO treatment what­
ever.

O. Another deslrable practice is dlvenrlflcation. A collection center, pos­
sibly, should handle several raw materials, preferably thole that can
be used together. perhaps iron and manganese ores with charcoal for
fuel reduction. Besides being a center for colJectlng the output of
small ore producers, this depot could well .rve .. a diatributtng apnt
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to manutacturers ualng the raw materials collected. There are sev­
eral eJlotce8 for thW taclUty.

D. To Itart with. preterenc:e Ihould be given to such proeeastng ot mineral
raw matertall .. require a minimum of plant equipment and financing.
PbMpbate rock can be converted to superphosphate fertilizer with
UtUe more equipment than a grinder, mortar bed and hoe. It is a
matter of record that prosperous industries have started on the kitchen
atove. FInancing Mould feature long term low interest loans. One
pro.perous industry that could be mentioned is profitably operating
today but ita founder .. not benefitting because he neglected long-term
ftnanelDg. If warranted, expansion of an enterprise can take place
later.

•. Perhapa the proceulng of mineral raw materials should aim. at first.
at local production of such Items as can compete with those that other­
wi. are imported into the trade area at relatively high shipping
char..... Examples may be iron salts required for soil conditioning
and water treatment, Iron pigments, mineral colors. Uthopone. titanium
white, luperpho.phate••plegeleisen. etc.

11'. Some commercial values, aegregations may have. do not require pro­
ceealnI. It a DOdule iB 10 pure and has such outstanding characteris­
tiCI that It rates as a specimen, its value is enhanced far above any
It might have 88 a raw material for the processing industries. Barite
and marcasite nodulea of high chemical purity are outstanding exam­
ple. of radiate etructure. Pure phosphate nodUles, when almost per­
fectly spherical. exhibit marked concentric structure. Well crystal­
lized mineral. of almost any kind generally have specimen values.
When nodules rate ae curios. values soar above even specimen rating.
Barite nodules reaemblJng roses. the so-called "rock roses" even though
Impure chemically. because of the resemblances are considered curios
and are valued accordingly, far above mere specimen rating.

There are numerous Individual specimens of "Rock Roses". consequent­
ly they are not unique curios. However, among these nodules classed as
"RoMe", one wae found markedly resembling a curled-up sleeping dog
with hiB nOH tucked, characteristically. In his flank. This remarkable
nrure. realistically sculptured by nature herself is really unique and valu­
able accordingly. Such a "conversation piece" would bring whatever price
a MIler micht see ttt to ask and an interested buyer be willing to pay.
Naturally tormed objects Uke this are likely to be found among nodular
depoalta aDd are otteJ'l sought by hobbyists in search ot such items.

Nat following iB a sequence detailing as much information on segre­
pUou as sa avallable in the Uterature cited In the bibliography at the end
of thla article. Each entry In this II.8t of pUbl1caUona Is referred to by a
Roman numeral and pages in the given reference are cited by Aabic num­
erala.. Underlined Arable numerals refer to items in this article. primarily
III the table of Locations. For example. V, 1 P 207 refers to page 207 in
tile Jut entry. V In the BlbUographyand concerns item. 1 In the table of
"Locatiou". The lnformation given Is more complete than would be neees­
IU7 It .cmle of the pubUcationa were not "out of print". Not all items are
of equal rel1abWty as aome served only as rough field descriptions of fea­
tune In formations examined tor other purposes. Qualitatively. the min­
eraIoclcal compo8lUOD of the eegregationa are otten too vaguely identified
tor ..th.. 8ClonUllc or commercial requirement&. For instance. "iron con­
creUou" ahould be ldentuted 88 aldente. Umonlte. hematite. pyrite. mar­
calte etc. 80 that eegregationa at one location could be readily compared
wltIl tboIe from another and compolllte mixed samples of each species from
aD IocatloD8 could be chemlc:al1y analysed to give an Idea of what quality of
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the raw material, on the average, is aVailable for processing. The chemical
analysis of the composite sample should be a complete one, both qualitative
and q~titative, to reveal the presence of trace-and rare..elements, if any.

The tonnage of potentlally valuable mineral segregations in a forma­
tion is frequently enormous; that available in accessable deposits in the
formation, less so, but still considerable.

Quantity is equal to qUality in importance when attempting to eval­
uate any given mineral (or other) raw material. Estimation of the amount
of segregation in several deposits is difficult but necessary, especially when
the concentrations are small. Since cursory examinations often neglect
the quantity factor almost entirely, special attention to this is imperative
when commercial exploitation of segregations is contemplated.

1, 4 p 35. Ferruginous concretions of sand and clay in Bokchito Forma­
tion, about 140 feet thick.

1, 17 P 36. The Bokchito Formation contains at least two horizons in
which there is an abundance of highly fossiliferous, ferruginous clay-sand
concretions. The Bokchito Formation disintegrates to form a reddish
brown soil t.hat is characterized by a large number ot small ironstone frag­
ments and concretions. In the section, 2 feet and 5 inches below the top
(surface) a 37-foot, 4-inch shale bed contains iron concretions and shell
beds in which the fossils are replaced by iron. Compare With Nos. 4, .4,
and !5.

11, 18 P 39. In the section described, 17 feet, 8 inches below the top, there
is a soft, yellowish-white sand, 4 feet thick that contains clay-ironstone
concretions and marcasite nodules in its lower portion. Two teet and 4
inches below the 4-foot sand is an 8-inch bluiSh-gray clay that contains
Clay-ironstone concretions and marcasite nodules. One foot, 4 inches below
the 8-inch clay is a I-foot, 8 inch clay that contains iron concretions. One
foot, 3 inches below the last clay is an 8-foot 6-inch bluish gray shaly clay
layer containing numerous clay-ironstone concretions and marcasite nod­
ules. One foot, 2 inches below the last bed is a bluish gray shale that con­
tains numerous small iron concretions in its upper part. There are 14 teet
and 10 inches of the whole 54 feet, I-inch section, that contain iron-bear­
ing concretions and nodules. The section is exposed on the east bank of
the Washita River, just below the St. Louis and San Francisco railroad
bridge west of Woodville. and represents the Weno Clay member ot the
Bokchito Formation. 11, 19 P 39-11, !1 P 40 inclusive describe the seperate
iron bearing layers in the section of 11, 18.

11, !I P 41. A bed of bluish to brownish-yellow clay 57 teet thick contains
numerous iron concretions in its lower part.

II, 13 pp 43, «. The top of the section 1.8 a 38 foot soft yellowish-brown
sandstone containing numerous veins of limonite. Below the sandstone is
a 22 foot blue-yellow clay bed containing ironstone concretions. Th1e
Pawpaw member of the Bokchito Formation weathers to a very fer­
ruginous soil, the surface of which is often covered with iron concretions
and segregations. Frequently 8D1&1l hl11s ·are capped with a mau ot
limonite which has accumulated by the weathering ot the Pawpaw. The
Woodbine Sand resembles the Pawpaw and weathers like it. There are
large quantities of ferruginous segregations in the Woodbine. There .. an
outlier North of Woodv111e.

111, 1 P 36. Spoll from the strip-pit mlnlng ranges from yellow clay to
earbonaceous shale with abundant IronBtone nodules pre8eI1t in dlfterent
portions of the pit.
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I", ., P sa. TIle Itrlp.plt 8pOD contalDa consIderable lronstone nodules on
the cwerburdeD.

III, 16 P 41. The carbonaceoWi Ihale lD the strip-pit spaD is cbaracteriaed
by an abundance of lronatone nodules.

Ill, " P 48. Clayey 8p011 from strip-pit mining contalDs Ironstone and
there .. an abundance of pyriUzed f0uU8.

Ill, 81 P 48. Gray to butt calcareoua shale and/or sandstone character­
... ma.t of the wrtace span. Clayey material and Ironstone nodules are
pruent.

IV, 8 P 101. The .hale 11 .aft and contains some green pebbles.

IV, 6 P 114. Tho McAlester shale contains one bed of iron concretions and
80me mlc&eeOWI lenUla.

IV. , P 121. The Cherokee Shale contains some tron concretions.

IV. , PP SO, 118. Fayettevllle Shale contaJ.ns some ocherous concretions.

IV. JO pp 80, 118. Fayetteville Shale contains some ocherous concretions.

IV. 11 P 120. Cherokee Formation contains numeroua streaks of oxidized
tron.

IV. 1~ P 184. Calctte concretions occur scattered lD the lower part of the
tbaJe zone.

IV. 14 P Ul. At Keota, the McAlester Shale contatns some tron concre­
Uona. The FonnaUon 18 badly tron stained.

IV. l5 P 1M. In the hill. the section shows 13 feet ot gray-green shale
with limonite zones.

IV• ... P 168. 140 teet ot mosUy clay contalnlng ironstone concretions.

IV. '1 P 177. The senora Shale is discolored with iron impurities.

IV. IS P 1M. The Henneaaey Shale contalna green tnclustons.

IV. 30 P 190. The Stuart Shale at Kuaa. contalns iron concretions.

IV. 8" P I1G. A maroon Pontotoc Shale contains numerous Barite concre­
tloDL

V. J P 201. Wlnslow Shales contain ocherous concretions.

V. , pp 128. 124. Clay ahale with concretionary structure. Concretions
Ibow much ferroua carbonate and lltUe lime. The Concretions are plenti­
ful and bard to Mparate.

V. J' P 24 Slz lDcbM to ODe foot of lroD ore, principally llmonite.

V. II P 186. Surface clay with IIID&1llron concretions. Brown color is due
to JDaDIU*8.

V• • P 144. Sbale ott. CODCI"etlonar)' &Del there an 889U'&llddney-8haped
IroDItoDe OODcreUoDa whlch aeem to be all llmODlte. The larger concre­
tIoaa are throWD out u the can are loaded.

v. ~. P 188. Lower put of the black, bltumeaoUB. ftaU C8.ney Sbale COD­
taIu ipberlcal calcareoua ......Uoaa.

V. " P 181. Jut aboft ~•• '!'be clay ........ IDclude 8ID&1llrolUltone con­
...... C&Dey BbaIe.
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