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absent under prcirie cono.itions. 11Shottt 1-101~0 found in soils belo:ngi11g to 

both the brown aild C'l"cy i'o-.cest soil @"oups, bu·h were ebsent in forested 

loula.nd soils whore poor drainage occi1rs and uere not generally fov.nd .ill 

soils tht-.:1;; were e::r.:cessi vely drvined. The moat a.bv1:1dc-t11t formation of 

n s11ot11 oecmrred in soil 1.:ith restricted intorncl. drnina.~ 1 'hut whCJ."""e the 

tiO"Vement of water· in the soil was essentio.lly downue.rd. tlhere 11 shottt 

occ1.w.eed, the soils uere in:va:r·iahly ucid in reaction. ns11ottt appeored to 

be a na1;ureJ. developnent i11 the noi•mal soil profile of the reflicu .. 

Drosdoff und Nikiforoff (2) reported thnt the fornation of .iron­

r:ie.nganese concret:lons apparently a1."e o. typical fei:t1.,re of ce1~tn111 pcorly 

dre..ined soilo iir.iieh are su.i:!jec-h ta per.m.a~nt or oea.soncl. water-logging .. 

CoY,1posi tio1-1 0£ Soils and Their Concretions 

Hinters (ll~) repo:tted thut the concretions wre rlluch higher i11 Mn 

and Fe, slightly highel" il'! Al, and lower in SiOz w.d orgnnio ml.tter than 

were the soils in which they occm'l:~ed. Lorge concretions ue1"e found. to 

be higher in Mn them small ones,. 

Drosdof'f and I1!i:kiforoi'f (2) repOl"ted the concretions in Dey-ton soils 

C<YD.tclned a much higher percentage of iron and nGJ.,ganese, which were 

present o.s fi"'ee oxides, than does the uhole soil. Thero was two to f'om• 

tir,ies us much J'e2o3 o_nd up to seventy times ns nttch MnO in the ooncretiono 

ru:; was in the whol~ soil. 

In the 11 chot ooila" of 1rest.m'n Washincton, Hheetine (13) found that 

the nsho·t11 were richer in the seoquiox:ldeo and phosphorus than Wl:tS the 

ooil sm.--ro1.u1di:ng them. On 'the other hand, the soil ua':3 richer in silicn 

tb an ue.re the "shot. n P::1oophor1..1.s in pertienlsr ua.s concentrated in the 

"shot .. " 



III. MNl'ERIAL .1\HD HETHODS 

Eistory oi' Latimer County 

Le.tir,:er County wao organized in J.902 and wru; ~":?rred for J. s. Latine:i.•, 

Represe11tativa i11 the Firct Const:i:hutiona.l Conve11:tiotl. 

It is located in eottt!:eastern Oklah01na. It borde1•s on Pushmntt;111u 

Cctmty whiol1 lieo almost :tn the eJ{trene southeastern eorner of Okla.her.ma •. 

Its g!'Oatcs·b length ear.it a'l'ld vest is appro:x:tmately .36 ntl.les. Its 

gi•eutest 1-.ddth is app.roxinat.ely 26 niles. The total area of La:tir1er 

Cov.x:.ty io approT.im~:tcly 738 oquara :miles 01 ... 471,.600 acres. It hus less 

we[!lth than any othei:' coiu,:ty i11 tlfo stc.te of OklaJ1ona, u..'l'ld in s1UTom1ded 

by four counties t-ritb vc1"jr little uen.,lth. 

Geology of Latiner County 

The count~r lies in that pai•t of the state which is pr:i.ma:ril;;r tuirler­

lcln by Pe1ID~rlv~'1ian sandstones and shales.. The rocks have been folded 

into a sories of a.ntclines and crynclines, causing the beds to stand at 

c,ngles with the ourfo.c:0 re..:1.gil1g from prac.tice.lly level to e.JJnost pe1~pe~1cliou­

lar. An inp:--:i:.."'ViO'v.S shale is f'otmd 12 to 22 feet atlder tho ·top soil in 

Ldiner County nocorcling to seiomograpll logs. 11Shot Cl~rs 11 are f<:xr:med 

uhero tlv.'lr0 is restricted internv.1 dro.:Lnaee in ·bhe profile. 

A typiccl soil profile corrtuinii\.? concretions is t1escri1md as i'ollows: 

llo:dzon 1,_-W1rl:1iish gray, fine-t;r£;'dned ·i;e:&.'imre !ou:nd as fJllt:>face layer 

211 to 3n thick :Tith vei:y i'ew co:u.cretions presont .. 
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Fig. 

SOIL AREAS Of OKLAHOMA 

1--A nap showing the soil areo.s ol' Oklru oma. (Cou:rteS'J of 
Agronomy Department, Oklahoma .A. and M. College); 
11xn locates approximatefy the soil area concerned i11 
this report . 
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P ysical Doter nutioas 

Soil samples from the horizons of many soil profiles in Lati r 

Cotmty uere collected d ing the spring and dry summer season of 1952. 

Thirty samples were taken from grass lands and fallow fields in various 

areas . Samples were also taken under deciduous trees . These samples 

were brought into the laboratory for chemical and physical analysis. 

The material was screened through a 2 rim . sieve . Gontle pres" 

with a rubber pestle was e loyed to break the soil granules and to 

crush everything except t e coarse gravel and concretions. Arter t 

concretions were separo.ted from the coo.rse el by visual selection, 

they were uashed to free them of their yellow cleyey coat . Then t e 

peraenta of concretions in the whole soil was calculated. 

The , croscope was employed to determine t he nuclei of the different 

shaped concreJdons. Concretiono wore filed down a fraction of 1 1. e ch 

time before vie,dng them under a microscope. Macy- concretions were 

erus ed and exar.tined for nuclei . Others were dissolved in HCl and the 

insoluble residue exm:rl.ned ~or a possible nucleus. 

A millimeter neo. ure and microscope we1·e used to determine size 

shape of the concretions. 

Chemico.J. 1ethods 

8 

Deterrnination of e>.changeable bases of the soils and concretions was 

performed according to Offioial thods of Analysis oft e A. or O.A.C . (7) 

Ten gr ans of o. 5 rm . air-dried raa.terial was weighed and plo.ced into 

a 250 ml. ~.,rex Erlenneyer flask . One hundred m.l. of neutral nomal 

am.':loni acetn:iie solution was adde to the ten grams of soil. The flask 

was stoppered and shal:en vigorously far 2 to 3 seconds . The solution and 



i7i:?tce:1 
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of so5.1 .. 

These soilr1 and concre-
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IV. RESULTS MID DISCtBS ION 

Physical Properties of Concretions 

In the whole soil the concretions possess a. ruoty or ocher.yellow 

shell . The shell is very oleyey and is the same color as the soil around 

the concretion. Srnall concretions appear like true soil ageregates. 

When concretions are subjected to extre1ne i..reathering, they lose their 

rusty shell and expose their real color which is black. Concretions 

f ound around nHo.rvest Ant Hillockstt are black. 

When the interior of the concretions are subjected to microscopic 

analysis, they display sane beautiful colors, such as ruby red, saphire 

blue, oriental topaz yellow· or oriental amethyst violet . The matrix of 

the concretions are grayish black. A drawing of six of these concretions 

is shown in figure 2 . These drawings illustra·te the WfJ3' the concretions 

appear under a microscope. 

Some of these crystals were quru.i ta.ti vely analyzed and were found to 

contain aluminum oxide. Aluminum oxide is found in nature in crystals 

that are nearly as hard as diamonds. When these crystals are oolored with 

ttinute quantities of iron 01~ other metals they displey colors similar to 

the ones depicted in figure 2. In the literature cited by the author, 

investigators ,rho have ma.de studies of concretions have not reported 

colors in the material they have analyzed. 

Concretions in Latime:r CourrL-y soil are irregular shaped to perfectly 

roundec balls . Figure J shows the shape of the concretions which ,vere 

10 
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Concretion UppGi; Left - Core ws a co11con:tration of iron onrbonc.tes; 
auJ."roun:ling t core vas looo conoontro.ted n~on d th nungm se 
dio:id.de-, acuxl gl."a.:ino, e.nd all.E'.ina.,. Tho cutoido cont -wno. 
linoni to o.t.d ol -- • 

Conci·ction Center Left - Wl'.rtte at.""'O::J. i!l e. cavity·. This ca c_ o-t:ton :to 
appl>ox:iJ;1irholy 5 nm,. in 1Gr.gtl1 Md 3 l'Jlll.. in ·ddth. 

Concretion Ce11te1: ieht ... Tho line design dopio ... a 1""00:t ao a po~oiW.e 
n.uc.1.ous in tho rorraution o£ tho conm: ot-ion. 

Concret.ton Lmror Left - A small eoTJ.crstion d th a darl: center oi' ctez."ial 
similur in co.nposition to care in th co11cretio1:1 uh~ i _ tho 
up!X)r left-bo.rrl 001·_ .. or. 

Concretion Lowez· Rie.ht - T110 da:r. r arGns o~JO\it cnvities in ths c.oncretio:u. 
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Fig. 3-Shape of Concretions. 
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ta.ken from the soil. 

Spherical concretions a.re less numerous than irregular shaped concre­

tions . In general spherical concretions are scattered un!f'orml.y throughout 

horizons . Small grains of sand or aggregates of sand could 

be the material .spherical concretions developed a.round . The conditions 

u11der which these concretions have been f omed prevents the inclusion of 

the surrounding soil . 

Spherical. concretions and irregular shaped concretions vary in size 

from invioible specks to perfectly rounded balls 11 :mm. or t1ore in 

dimneter .• 

Figure I+ illustrates the average size concretions found in Latimer 

County soils; however•, there a.re many concreti ono of irregular shapes 

that will neasure more than 11 mm. in either width ol'.· length. 

The data in To.ble I give the percentage dis·bribution of concretions 

in Latimer County soils. Soils in Latimer County show an uneven distribu­

tion of concretions throughout the horizons .. The greater concentration 

of concretions a.re found in Bi and Az horizons . Firm, hard concretions 

a.re rather rm"'e in B2 and C horizons; however , the C horizon is marked 

by minute dark broun and black specks . An examination of these specks 

tmder a magnifying glass indicates that they a.re formed by segregations of 

presumably the so.me materio.l by Ttlhioh the firm concretions are cemented. 

It is possible that sue ooft segregations differ from concretions mainly 

in the lack of cementation. 

Table II shows a more even distribution of concretions in the soils 

sampled under dee duous trees . The ~ horizon has the most concretions 

in it . A2 horizon hes an average of 24. Lr per cent concretions, whereas 

the 13i has an average of 23. 75 per cent. 
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Fie. 4-8ize of Concretions. 
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elements are found in the concretions as one finds in the renidue the 

ground water lea es on the surface . 
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Of soil:'.f v.,~~:.,.,,...,.,,"'"' tl:0 .~ and. B1 horizons contaimd ·!;hG grGr\te~:;t ~· -·-
perce:ntage of con.cretio:r:..s .. frhe large::1t qu11n:tit;7 of concretions was found 
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'rhe origin of concretions has lJeen a. Dnbject of mu.ch r..tpecu1o:tion. A 
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