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ANFTRADY, — A detailed field and peiro-
graphic invesfigalion was made of the
andegite of Mavble Creek in the St
Francois Mountaing of southeastern Mis-

. sourl. The area-ig characterized by hills
of Precambrign granitie
rocks which rise. fopographically shove
unconformably  overlying Cambrian
atrata. The andesite has a porphyritic
texture, confains an abmormally high
pnmontftgp of plagioclgse, and quaitz,
and only minor ‘amounils of biciite,
hornblende, and augite, Petm{jra.pﬁu,
and field studies. lead- the author to be-
lieve that the andesite was a flow..

(EOLOGY AND STRATIGLRAPH Y

The 8t. Francois Mountaing, made
up i part by the andesite. of Marblo
Creck, form part of the Ozark Dome.
" e, Doma is:a broad, nearly cireular,
area of Cambrian and Ordovician
limestones and dolomites sorrounded
by excarpments of Mississippian
limestones. In the east central part
of the 8t. Franeois Mountaing, Tnobs
of Precambrian igenous rocks are ox-
posed through the Cambriar and
Ordovician strata.  According to
Hayes (1961) the erosional surface
on the Precamhbrian rocks had LOIl-
siderablé relief before the Camhri 1an
scas fransgressed the area, The Cam-
brian strata dip off the Preeambrian

at approximately & to 15.degrees but:

this in no way indicates the relicf
ol the erosional surface hefore Cam.-

and | falsitic .- . - . - .
al} - aréa, the Precambrian rocks consist

 sill,

;}‘.

. 3
brian times inasmuch as the arca
wag uplified contemporancously w Jth-

-dJeposition.

1a aress adjacent to the study

of & series of rhyclites and felsitic
rocks intraded by granitie stocks and
Basie dikeg and. sills have in-
traded both felsitic roeks and gran-
ites. The jargest mass of rhyolite, tho
Htouts Creek Rbyolite, ocours at the
northern boundary of the study area.
No contaet between the thyolite and
the andesite ” was observed. The
Btonts Creek Riyolite and the ande-
site of Marble Creek are older than
the intruding granites which, ae-
cording to Allen (]%IU range from
1200 m.y. to 1350 m.y. in age.

The andesite of Marble Croek is to
be found between the towng of Ar-
eadia- and French Mills (I'1a. 1).

“The andesite erops out along County

Route E at two . localities which
Jointly cover- an area of approxi-
ately one-half sqoare mile. The
western area s located in the 8W1j
Hec. 24, T.32N., R.4E. in Iron

~County and the caster’n body s i:gl

the NWi4 Bee..19, T32N, RAE,

Madison Connty. Both amaa are en
tively within the Des Are 15-minute
Quadrangle, thus lying between me-
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Faune b — Map showmg loeatlon nf andesite of Ma.:rble Oreek in southeastern

Migaouri,

vidians 90°30° and 90°45" west. Jon-
gitude and parallels 37°15 and
27°30’ north latitude. :

Only one sedimentary formation,

the Bonneterre Deolomite (Upper
Cambrian), is exposed In the study
area. The oldest sedimentary unit of
Paleozoic age in the region, the La-

motte Sandstene, probably was not.

depomtcd locally. Fhe dolomite i
characteristically bulf in  eolor,
coarsely crystalline, and produces a
brownish-red soil. Strata of the Bon-
neterre surround all of the west an-
desite body A, and approximately
two-thirds of the east body A, (¥

2). The exposed igneous rock wcath-

. ers to a dark-colored, 1:|1tted bl.lT‘JEﬂL("

PETRGGRAPHY

M egascapic Deseription—The andeslte
of Marble Creek is black, slightly wve-
gieylar, and generally prophyritic ‘Its

most striking characterlstics are that
mpost ‘of the euhedral plagioclase pheno-
cryats have beem slightly epidotized and
thet the andesite weathers fo glve a
deep reddish-brown . soil. Plagiocclase

phencorysts range from 1mm to fmm
in lemgth and constitute approximately
2%t-to. 25 porcent. of the rock. There ap-
pears to be a slight linear orlentation of
the plagioclase phenocrysta but there is
1o apparent geometsic orientation. of the
vesloles, The vesicles range from less
than lmm o émm in length.

Thin Fection Analysis—In body A
the rock is composed of plagioclase,
gquarts snd horoblende, magnetite, and
secessory minerals (Taptm 1), Andeslne
feldspar comprises approximately 70.5
porcent of the slides and occurs as eu-
hedral phenocrysts, which range from
2min to fmm in length and niake ap
about one-third of the total plagioclase.
Such phenocrysts tond 1o exhibit linedr
flow structure. Some of the phenocryaty
show normal zoning and many are high-
1y fractured. but such fractures do mot
extend inte the groundmass, All of the
plagioclase crystals -in the mesostasls
along the plagioclaze phehocrysts tend
to paraliel the phenocryets, Magnetite
tends to he disseminated equally
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Fratrze 2. —-Geologie map of the area showing locations of the samples and ap-
proximate pereent of plagioclase feldspar. Sample numbers correspend with Madal

Analysis in Tahle I,

throughout the mck A few erystalg are
up te dmm in length. Several ot the
slides have thin (lmm). quartz veins
which contain a small amount of seri-
cite. The quartz ig confined to veins, to
groundmass, and to veslewlar flling. All
of the augite, hornblende, and most of
the plagioclase show deuteric alteration
and replacement.

In body As: the rock is composed of
plagloclase, guartz, . calcite, magnetite,
aogite and hornblende, and accessory
mirerals {Taprg 1). Plagioclage fold-
spar comiprises approximitely 70.6 per-

aent of the slides but thelr original
colnpodition 18 uncertain due to dueteric
alteration. Such phenocrysts comprise
about 8 to 10 percent of the total com-
position gnd differ in leneth from those
in the easiera body—ranging lmm to
3mm. The plagloclase phenocryets have

a parallel lnear orientation smggestion

low and exhibit temsional fractures
which do not extend into the ground-
mass. The plagioclase erystals in the
mesostasis immediately adjacent to the
plagioclase phenoccrysts tend to. parallel

the border of the phenocrysts, Mag-
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' ';'I‘ABLE:].}—Mgtles of__the Amndesite of Marble Creek, Miasouri (In- Perc_eﬁt) :

BOCI_}' Ay
location and Number 1 2 3 4 5 G
Plagioclasel, . .0 5t e 28.2|15.9 | 219 | 20.2 | 244 | 0.3
LT PNV PRl B - S [ | PR PR 1.2
F T Y B 1 A 2 S I L R A 1.1
Calvite....... T e E T IS PRV PR
Aecrssory? L e e 41 LB 384 1T S 36 13
Groundmass. .. ..o Lo oo T e 6220725 | 375 | 647 1 610 9_6,1
(aY Plagiodlase . -\ oo 76.3 | 823 | 041 [ 791 | 72.8 ) 764
(DY QUAKEZ. v+ ovsoores i S 4 154 .. ol 3.0
(¢} Magnetite...... e 9.5 2.20 36| 80G]27.2| 150
‘(otal Plagioclase, .. ... TR 5.6 | 75.3 | 57.0 | 724 | 68.8[ 73.7
Body Az
Lucal;ion_aud .\Iumb.cr T8 9 10 i i2
Plagioclasel . .ot e e 6.3 2.9 5.3 | 65| £.5 0.5
QUartz. oo o L 15| 46l 47 021
Magnetite ..o n e e el 03] 020 0.8 0.4 1.1 0.6
Calcite............... e e PR 2R 40| 3.2 021.. ...
Accessory®. .. ... e e v 9.3 041 4£9| 2.3 250,
Ground mlass .« . v e e 798 | 91.9 | 85.0 |-82.9 | 91.5 | 9&.D
{a} Plagioclase. . ........ .. [ P 84,4 | R4.7 | 750 | 771 | FO.5 | A3.T
(b) Quartz......... FUR e PR R 120{ 94 89| 140 108
(¢} Magnetite. .. ........0......0............| 15,6 3.3 15.5 | 14.0 | 15.3 23.5
Total Plagioclase. . .., .. SRR 601|807 |69.0 |70.4 | 690 | 5.4
A | _

1 Andegine phenocrysts with extinotion :;mg,les in mid-upper 20°z.
2 Thig group ia compoged of angite, hornblende, chiorite and epodita.

netite in disssminated equally through-

out the slides with a few crystals ap to
itmm in diameter. The rock is consider-
ably more vesicular than those of the
eastern: body A1 hut the vesticles do not
appear to have any geometric ortenta-
tion. Mozt of the vesicles have been
filled with caleite which'in turn has been
partially replaced by latér calcite and
chalgedonic guartz. All of the augile,
hortiblende, and plagioclage phenoorysts
g‘hbw_’_ dueteric ealteration and- repla_!.c_e-
mieni. Most of the slides contain small
gnartg veln (Ymm). The quartz 1s re-
gliicted to the veins, mesostasis, and
vegicles. - :

Disousaion

The plagieclage. phenocrysts were
the first to erystallize put of sclution.
This is exhibited by the euahedral
srystal form, the tensional fractures.
in the plagioclase, and that the pla-
gioclase crystals in the mesostasis
tend fo be. parallel with the plagio-
¢lase phenoerysts. No biotite, ‘and
only a small amount of hornblende,
was encountered in ary of the thin
sections examined,
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The high percentage of ‘plagioclage

iight be explained if the cryetalliz-
ing magma, roge to the surtage slowly. -
Much of the quartz was added

later after the bodies solidified as
evidenced by the quartz veins and
quartz replacing caleite in t_he
vesieles,

No contacts were observed in the

. field mapping; bence, the author did
not observe any strongly affirmative
criteria which would distinguish the
bodies as a flow or a sill. A flow ori-
gin ig favored becamse: (a) the un-
derlying Stouts Creck Rhyolite is a
flow {(Hayes, 1961), (b) flow struc-
tore was observed in the field and
in the thin sections, {e) the overly-
ing rhyolite is probably a How, (d)
the tensionai fractures in the plagio-
clase phenocrysts, and (e} the pla-
ginelase erystals in the mesostasis
tend to parallel in orvientation the

immediately adja::ent- p’l.aﬂ’i.oclase
pheverysts. ’

“Due to. the d,bﬂﬂfmd].ly h1gh per—
{*entagﬂ of plagioclase, the andesite
shonld be called ‘feldspathie ande-
site’,
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