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OCCURRENCE OF DETRITAL MINERAL

by

Michael J. Andrejko and

MATTER IN OKEFENOKEE PEATS

Robert Raymond, Jr.

Peat, the precursor of coal,

plant debris along with vary’

matter (often referred to as

is predominantly composed of partially decomposed

ng amounts of inorganic material. This inorganic

“ash”) consists of a mixture of distinct mineral

species and ionically-bound or complexed inorganic COmpGufIdS. The composition

of this inorganic fraction is controlled by a variety of botanical and

depositional enviroilments and processes. The peats used in this study are from

the Okefer?okee Swamp, a low-sulfur, exclusively fresh water analog of an

ancient coal-forming environment. Unlike other peat deposits, the inorganic

fraction of Okefenokee peats is primarily compcsed of silica, most of wnicil

consists of biologically-derived, authigenic particles’. However the peats

do contain ncn-biogenic mineral particles of both a silica and non-silica

composition. The purpose of this project was to determine grain textures and

elemental compositions of the non-biogenic particles through use of scanning

electron microscopy (SEM) and energy dispersive x-ray (EDX) analysis.

Analytical results indicate that many of these mineral particles are det.rital

in origin.

M.J, Andrejko is affiliated with the Dept. of Geology, lh~iv. of South

Carolina, Columbia, SC 29208. Present mailing address is Las Alamos National

Laboratory, Earth and Space Sciences Division, MS-K58ti, Los Alamos, tNM87545.

R. Raymond, Jr.’ is with Los Alamos National Laboratory, Earth and Space
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Methods of Analysis

Peat samples were collecced using a piston coring device developed by

Cohen and Spackman2. The cores (7.5 centimeters in diameter) were taken in

sections 120 centimeters in length from two major peat-forming environments.

These consisted of a marsh habitat located in Grand Prairie and a swamp-forest

environment located near Minnie’s Lake. At each site, the cores were sealed

within aluminum coring tubes to await transportation to the laboratory.

At the laboratory, the cores were cut open and separated into halves.

After initial descriptions of macroscopic features were completed, the

material inside the cores was sampled at Intervals of 7.5 centimeters. One

h?lf of each sample was used for ash and mineralogical determination, Smples

were placed in glazed porcelain crucibles (which were pre-fired and

pre-weighed) and oven dried at lf)5°Cfor 16 hours. After moisture content was

determiried, the crucibles were placed in a temperature-regulated muffie

furnace and ashed at 550°C for 16 nours to determine total ash content. Tne

ashed materi~l was digested in dilute HC1 and filtered through ashless filter

paper. Each filter paper was placed into the corresponding original crucible

and ashed again at 550°C for 1 hour. The :?sultant residue was retained for

analysis. The basai mineral sediments were also ashed and acidified prior to

being processed for grain size analysis. The sand and silt $ize fr~ctions were

examined separately.

Each ash residue from the above process was split into equal sub-samples.

One sub-sample was dispersed on an aluminum stub, sputtered-coated with gold

palladium and examined wittl an 1S1 Model D!-130 scanning electron microscope,

QuGlitatlve elemental composition of t,he m

inorganic residue was determin~d Il,yl’se of ~

analysis unit attached tcithe SEM.

neral particles within the

K[?vex energy-dispersive x-ray



Results

Identification of mineral forms in

elemental ratios and graic morphologies.

the. residue was based on observed

Tentative identifications were then

compared to mi;eral suites known to occur within the surface sediments of the

Georgia Coastal Plain3,

Figure la illustrates a residue from the marsh peat san~led in Grand

Prairie. The majority of the background particles

silicrous sponge spicules. The

composed exclusively of silicon

quartz or chert. Occasional ly

samples, an example of which is

large grain exhib

oxide (Figure lb)

ace biogenicall~ derived

tlng frosted texture is

probably in the foml of

other silicates were present within peat

shown in Figure 2a. Crystal structure arid

element~l ratios (Figure 2b), suggest that this grain 1s an amphibole. However

non-silica mineral grains formed an extremely small proportion of the

non-biogenic mineral matter within the peat.

Within the mineral sediments at the base of the Minnie’s Lake core,

non-silica mineral matter constituted a relatively higher proportion than

within the overlying peat. Observations indicated a greater abundance of these

non-silica particles in the silt size fraction than w+thin sand-sized

material. Most of the basal materials exhibited

Examplss of weathered, non-sflica particles from

can be seen in Figures 3 to 6. Figures 3a and b

o~ide mineral, possibly rutile o;- leucoxene

weathered surface textures.

the basal mineral sediments

show a sub-rounded titarliu:n

(a weathering product of

Ilmenite), Examples of silicate particles included an aluminum silicate

(Figures 4a,5) possib Iy

silicates, pussibly illite

6a,b).

Discussion and Conclusions

Tnere has long been a

kyanite or sillimanite, and Dotassium aluminulll

(clay mica) (Figures 5a,b), ancIK-feldspar (Figures

controversy regarding- the origin of miners! matter



in coals. Some researchers, s~ch as Ceci 14, have advocated an authigenic

origin for most minerals. Others, such as Finkleman5, felt that although

some minerals might have been authigenic in nature, there was strong evidence

for substantial detrital input into the original coal-forming environment. He

also felt that some minerals which might be considered by some as al~thigenic,

were actually diagentic alterations of detrital material. Such views Ilowever

are somewhat premature without detailed examination of the original minerals

that occur within d modern coal-forming environment. ln peat deposits wl”,ere

there are considerable influxes of fluvial or marine mineral-rich sediments,

it is rather easy to readily identify various mineral components by x-ray

diffraction (XRD). However, in environments such as the Okefenokee where the

uccurt-enc? of non-silica minerals is rare, these minerals have been somewnat

ignored due to their smali sample popul~tions. However by sepiir’ltingout (arid

thus conci?lltrating)the inorganic residues from the peat, one can use SEM dr]d

EDX dnalysis to determine genesis of particles. SOIN of the mineral parlic]es

(e.g. Figures la, 3a, and 4a) l?xhibiced weathered textures possibly due t(.)

transportiorl. In adclitior],tlw elemental composition in cotljunction with the

cryst(~l fornls of srm of th~’ grdi’1~ (I!.g.Figurfis 7 dnd 3) are l~otcompatible

with an authigcnic origil]. ,

At) adv,lrltaq(’to EI)X analysis in con,jul~cti(:llwith SEPi

nnrl-destrucliv~! arid simultariruus ,l]in~r,]]det~r,]]ill~ti~l}s

t’t~q,lql!dirl{~tll(?rsE!Iwork. Such collahordtivc work Ilt]sillc

is ttl~t it p~~vmits

to he mddf’ wtlill?

LIdIIrI idl!llLif!cdLioll

orlcldescriptiol~ of siliceous biog~l~ic structures (u.g. diatoms, phytoliths dnd

spollgr spicllles)’. lIIC erlllr:’suit is tllut a more l?ftuctive procedural’,thlltl

for c?xmple xRI), is ,lv~ila[)le!-ordel~!rmiflillqtll(?mil~vraIt)g,yaridquucll(vl:istt’.y

i)f minlltp ifidividu(llp,lrliclcs ill I)oi]t.

dt I[}ws for I)elt(?r LIOCUmIIIIt(lL iot) of tlII.I

r~!sidli,llminllrals (Illriliq l]t’(ltii’icrlt”~)ll.

III ,Icltlitioll,SF.M with [:1)xtlll(~lytis

possil)l~~d idqflflt’!,ic IIltl’rlll.it)lls(It

Iii s J!’l”llli 1s ql’(’llt,(’lm il)~ Igllt ill 111~’



development and conceptualization of more realistic appositional and

geochemical models regarding the origin of mineral matt?r in coal. We wish to

note that subsequent refinements have demonstrated the versatility of the

technique in that it can also be used for in-situ studies of the mineral

particles within thin-sections of peatfi.
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Figure Captions

FIGURES 1 - 6: SEM photomicrographs and respective energy dispersive spectra..

for detrital minerals from the OKefenokee Swamp. Particles in Fiqures I and 2

ire from a marsh peat frcvn Grand Prairie. Particles in Figures 3 - 6 are from

mineral sediments at the base of the Minnie’s Lake core. Presumed mineralogies

of the particles shown in the figures dre: (1) quartz; (2) amphibole; (3)

iutilti or leucoxene; (4) kyanite or Sillimanite; (5) illite (clay nllca),.and

(6) feldspar.






