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THE CORRELATION OF THE MAIN SEAM IN

THE TANTALUS BUTTE COAL MINE AT CARMACKS, Y,

Abstract

Fetrographic profiles of thres.column ‘-pili.ftakin from areas -

ow,thac hoy can bhe

*

separated hy faulting in the Tancnlusfluttcrnint.,

covrelated and that only one cosl neam (s prclentQ This scam v.ricn in
thicknenae from 10-14 feet because in Lhe thxckur ncc:tonn nddiztonai layers
of ccal occr in the top and bottom partn. Fron~th¢ correlatlon it i»

concinded 1At a graben structure (s present in the mine and that the

vertical displacement along the faults is of th 'ﬁtdt'”bl'4b‘!iet.

Tvpical of the Main Seam {s the prédenda pf*l; At

orlzans, viiich occur in conjunction with uueh dﬂtlt‘ igh;huve‘n
good Yaternl pers{stencs between the zolumn uamplel.f A hrici llternturu

review aboui the occurrence, origin and correlntive vuluc of tcnstoin is

inciuded fo the repore,

deternination of the coal reserves {n the - CAV ! l r-ntian on

thix {« apuptit hy the Department of Indian A{lllra and Northern bevclopmenz

for the purpoe of evaluating the feasibility of & coal-fired power plant

{n the area.
Fo: ronerve calculationa and structural interpretations the
cotrelation vf seams {s of great i{mportance. Thtfefore.'(hc Codl Rencareh

Section of the Geological Survey of Canada v. glven the tnuk of estnb)inh!nn

correlation: by means of petrographic seam prall!enw a method lhat had héeen




991, 1452y,

e

Jiakn Sea nf ahe' Tnnulus B&tte Hine

This mine vas opewrd) jn 1923 nnd conllsta of a horl:ontnl stone

tunnel that intersicts the Main Qeaniyz -f&etFIIOI'th' tntrlﬂce (qcu Pla- l)

The coal dips fror 59609 ang a main gangkny wln driv«n to the north along

the stiite of the ooy,

whiieh voridetely cut o

b Thisn rmgwny u :nuraeczed ac two placed by faults

df the seam, At both pltcc: zhc gungwuy was extended

by vock taunels 4o attespes to r:loccte th» conl. Thxu was successful, bot

the wean correlation o
conl encourtered ang
prevafitiog view he ’v) b

heen brought th Just ;.
b i

faults, s eould by

stratipraphileally Yy, 5

In order 1

a8 {n doubt hocnuae u! dlftcroncea in the hojghte of

e

dlupltctﬂent a!ong the faults, The

mRHown utruclur
wothe wine upetltﬂrs was that an overlying scam had

saltfon with thn Haln Eenn by dtalocation along the

the cunnm that lu r&purted to occur. about 106 foet
oroin the section (Caltneu. 1910; Bostack, 195%8), -

“tudy this correlation problem the author collected,

In June 19590 thiee (ntuen ca~blen from the fean aecuom that occur {n the .

three parts of the g i

matked W3, 36 and V7 are hituatod

at Nos. 2, L1 oand 21
apart, At these facar

and fnc bt several

Corvelatte

A petropragt

uf the banded fagredie

tepes of inaredfen:

sy which are neparuted by :ho laulzxnu. The columng

‘!hﬁ nntn Ratgvay ©
abpe, which are, reapo:txvoly. 760 feet and 155 teer
jots tha caal avara;rs 10. 12 and 14 feet in thickness,

Bin partings. of clay and coa!y shale,

Yethod gt 8rortdwrw1 bf Petrvpraphic Srudy

e vorrr’aaxnn is ba«xd on :hv vvrtlcal dictritatg
e ol coal thrbughﬁs! the scitlon of the seour,  The
ey rrlw!§d tm;tho typé of wepctation dnd the eode Y

)- iy



Breco vt Do that csiated In the original peat bogs, from which the cosl

ta derived. Burlng the Xafe of the bog tﬁi&dahditinna varied, larpely

ctionu of the same aeam.

because of chanpen in the gtodndvhcttmvt
wirn situated not too far apnrt, cv a(nilnr soequences;,

The distance between aectlons,lhqulﬂ uqrﬂdlly ﬂé(?lﬁb@ed 2 miles, becausc

of the possibility that the hoti!ﬁﬂtq_ chqﬁa‘-

'ﬂﬁh!‘be larger than the

vertiral changes {n compoattioﬁ},;?of‘céf?@ii;@én§ o§¢r larger distances

{ntermediate sacples are usually considered necessary.

To examine the vcrttiilfehlngl) ):;Lén. colunn samplex
conatuting of a reries of aolid blocki of coal arc‘proferred. because they

permit the exact positianing of tho v.rlout banded ingrodiuntn within the

seam section.  When the coal xuazOoinaitftog\h)Qckp, then small vertical

.

Increments of the friable, powdersd coal are collected, but this method fw

lews securate because eharacteristie horl:onl ﬁly‘be overlocked,

From cach set of black;,ftent&niﬁtlns . co]umm sample, o werles

“of polished zectfons of coal is hade( Thane‘acetlonn. which are cut at

right angles to the bedding plane tre f added 1n n plaall( barnd, nnd

measure 3 x 1 3/4 {nches, From thc soft plttn of the seam, af wvijch no

Slockn conld be ob h:h.cd, polinhed. ;um mounts o( cnl'.hmi coal are propared,

Both the palished svctlonl And ha 5ratn muunta {alse :-1«rrpd tn

as peliets )nre exavined mlcro¢ccplcaily"

atudy this examination has been rnrrted ont It a mngnilncatxun of X 15,

with a Jvy objective, The lattur cnn be uﬁcd {or thv Carmack: cnal hecawan

of ftv velatively low rank, numa!y hi;h vol‘tlle g h‘!ﬂﬂlﬂﬂu» cnal.
Yor coalc of higher rank {t {s easentlal to uge 8 low powir ol iemeraion

ehfective, otherwlse the varvious

1 compunents canngt be propetly

identified,

n¢ident Heht, In the present



The hasded Iagrodtents undet the microscupe are

vitrite, olarite, durite, fusite And 1n'~rmnuinte forms, such an Clnrodntitu.

daroe Inrlw and semlfusite. These eom:ttumu

occur in coal in distinct.

hands or lenses and their utdtht lf‘ asasured from ﬁi«pplished sections =

and plotted at true scale in tha ‘o»cllleé.coa1-lo.a. Other feaiures,

related Lo rucognizahle plant entittol,,tuch ll‘ dt&c!ea of‘leavcs. micro~

and repaspores, pollen grnlns, ronln globulet and axncrnl matter (quartz,

catcite, kaolinite) are also 1ndlcated. Ihn,qall-logn. therefore, are a

praphlcal expression of the changt

1n{po:rdj hic composition of a coal
seam between roof and pavement, ‘

parts of the column sample,

The petrographic sequence in the so

whith {4 not revealed in the lt;cbi coa uead fton the quantitative

analyses made of the grain mounts.” From thesa: nnA‘/;ei 1: is only possible

to chitaln the total apgregate Lhtcknons of the tndtvtdual constituents for

carh fnerement, Thelr dintribution nnd 1nd£v d "1 5and thickness as plotted’

fo the coal=logn {6 adsumed, 1t i baard lu part on comparisons with the

cotsenpondting intervals in the ozhur colunnl,and;;n part on overlying or

underlyling portions of the seam fr@. ' 1 ‘iock.3éould be cpl)aé:od.

faoam Sections and Preparation Data on Column Sarples

Taken in Tantalus Butte Coal Mine

Sacple 5i=45%. Type column of Main Sesm, taken from high wall on =ain gang-
s 3

Cay at Nel 2 oratare,

Seam se et fong

Roofr o Randstone, light grey, fine-gratned, with plant rematne, 07" cap

touh, consisting of dark grey shale




¢ Banded ingredients recognized 4 'q ~the mlcroncope are

cierite, olarite, durlte, {usite and~inf§¥ vbrms. guch as clarodurite,
Aroelarite and semffusite, These coﬁiéi;ﬂ' '¥n coal fn distinet
bande a1 jenses and thelr widths are nei;ﬁ _polished scctions
and plotted st true scale ln‘the ao?enliq d@hgt features,
related Lo recopnizable plant entlti.l.“ cc;éf lesven, micro~
and pepanpores, potlen grafna, reatn ;lobulcu andcmincral matter (quarts,

calotte, haolinite) are also lndtcnted., th gpalflogn. therefore, arce a

praptdoal expression of the change in pesgographié'composttlon of A& coal

Letween rool and pavement.

e

The petropraphic scquonce;;q(th' of the column sample,

which s not revealed in the frﬁ.blq{céii?li f:am the quantitative

anilysen made of the grain mounta. Fron3th¢lé lnn.)u@: it s only posaible

ta ehtain the tatal aggrrepate thickness d£ thc ind!vsdual constituents for

each dnerement,  Thelr distribution Andylﬁdi  0§1£b¢ﬁd;th1ckn€4a as plotted

in the veali-logn s assumed. 1t ls bnaed ln‘plttﬂbn‘compnrlsunu with the

cotresponding fntervals {n the othes colunns and ln yart on overlying or

underiylng portions of the neam lro- vhuh: oud blockn :ouid be collected,

Svam Sectiona and Prepa;ntlon Dggn on CGQumn Gangle
Taken fn_Tantalus autgo Cgal .} g

oi'h};h wall on zain gang-

Sample WC-15. Type column of Hain1§cnl. takc

way at No. 2 raise.
Seam sectiont
Roof: Sandstone, light grey, (tne-gtntnad. vlth plcnt resains, 06'2" cap

tock, consisting ol dart s y lhulo




F R coal, ; ‘ 1 R
0'1/2" % mudstone J
B 0010 1/ coal, hard . : . ) ) ’ Soeoctionn
02" coaly shale 1 pellet
e, 2t ioal, 'u’)!‘d,‘ . 18 sectings
a'y" coal, noft pelict
1 pellet
Py coal, soft » 3 pellere
1t/ coal, hard
0'1/2"  coaly shale 17 «octions
10 coal, haed = -
e B j
boooate bench coal, haed 4 section.

Pavement:  Sandy shale,
Total thicknewa of seam

Total nusber of polishnd wectfons: SS} total pelletw: &

Sample WC- 10, Column trOn unldentllicd lgam efcountered [n fauli Mlock;

taken from high wall on mnln gangvny lt No. 11 raise.

Seam gection:

Roof: Sandstone, 1fght gr vtth plunt rematnu
0'2" sfltstone, da

0'1" soft grey yh.liw

Ao 1 coal, soft

L : ‘3 pellcta
0'2" - ‘elay and coal, mixed 1 pellet
B, 0'10" coal, soft : : , 3 pelleta’
‘ ~eoaly siltstone, dense ,
T 2 sections

.coaly shale

20 sections




roal, bard

0! 1/2"

26 seetionn

voal, hard

n toal, softc 1 peltet

o'll‘l
tei ¥
0's5". } 5 mections
2E V0T beneh coal, hard o

¥

Canay osiaile, bilack

bt ey nf onears 120"

bt el of polished nectionst: Sli;zofllvptllitq:"ls

fe lo e Goduma Trom unidentified seam encountered north of fault block;

0 bars srey shale, slicken~sided,

P coal, soft ) . ‘ 0
. . eliets
0'1/2" * satona nodule P
a'nt coal, #Hoft
04" coal, soft 4 pelletn

0'3 172" coal, soft

i

Go 2'6 1/2" coal, hard 15 sections

g0
1'6 coal, soft 3 pellets
Foo 0'11 142" coal, ae;t vﬂf 2 pellets
1 coal, hard
' 12 sections

o' coal, hard




1O/ coad, hard 6 nectlions

GUL AR coal, sodt L pellet
¥ ;
} 8 nictiony
1'2 1/2" coal, hard
.1 pellet
G, 1'2" bench eoal, ﬁdrd  ? sectionn
Pavement:  Sandy shale, dark grey
Total thloeness of neams  13711%0
fotal number of polished sectionss, i&a(‘l ’Qilﬂts: 127
Petrographic Compg on and Correlativa .
Coal-10gs have heen prepaf i th olusn samples and a
condensed and mich simplified vars : ; 4 1§f“1ha logs

ahow that the petrographic composition changes rably between pavement
and roof, and also that {t i« pouatbla to divide the seam nectiun Into a
nurher of fntervals in which cortakn bonded 1ngredientn predominnte, or

show & rpeciflic succesaion or nlt&rnltion. Thant dllelonu. ot petrographie

intervala, are 1ndtcn:ed wtth roman : 'ral- to thl ett o! rnlumn wWC=37,

In the tvpe co!umn ol :h’ Mai Scta (Hc~3$) P trcgraphie

intervals are present, Of thenc. tnt rvtla !1! 11 dnd ilﬁéoﬁéﬁnt* TR

entirely of bright coal conatxtuentc (vitrltu rite and fusite), and

the last two mentioned contaft ln addl:ton dtuttnct elay pArttngn. n IV

and VI, the dull coal con:zltucnt _(durlte),tcyrocent the ontite lntorval> 
or greatly predominate. In tho lour reaalntng tntervaln {(viii, I1x, x

and XII) distinct durttc bands of varying thtckucsoou '.gnqgr with bands
and lenses of clarite, vltrttc. (oltt nd noalfuslto Bcité;n'the |

petrographic (ntervals, cnlu-n WC=38 aldo has two distinet pnrt!nga of coa)y

shale, which cceut,betveen vat'
1 In Figure 1 vitrite is lucluded




basiinite urotonsteln horigons prna. hiehtw developed as sotund
#lay partinpn, as prr‘vxou:alyf@jﬁuonél .

The ten intervals qﬂdvpl:giég type column are also
roeprosented fn co)umnw’MC~3é‘ ‘ : czan» are uppar‘nz; but
these are within tha llmitai tr Qrmnlly veeur vithin
one seas.  The elght tonatelﬂ hnrtznnl Ar 1sc:prcsvn} at the correspondig
positicons In each soam y : £¥’bege similnriticy it is
concluded that the thkeﬁ ol oy ﬁdrmlméd and that only oue
seat v prescnt.,

Thia cor rclnu”o‘t\, ilt ! ‘~

so-called squat=bulky spdi

found only fn the upper hnlf of. lli three aampl!n. 1hes¢ entit}us are shiown
in Flgure 1 with a uolid bla hz nf each columi,
O:har chnrnctnrtstléi t ”ypltal ot the Main Seam {n the

Tantialus Butte Mine are: 1) the exceytionally hlgh fnertinite (s «ﬂl!y Bet -

fusinite) content of the duritv bnnduxﬁf) tha occurronc« of re utxva!y 1arge
number of spores as compared td pﬁliln ;tnxnn Ln this Cretaceous ¢naly

3) the hiph concrntratton of cnlctto 1n~th¢ lovur part o{ the seam (in the

Flgure 1 shovo thlt the vattition clneus ate cauvsed by

the differences in thteknotn of thc tn&lvldunl pctto;raphlc {intervaln and
by the fact that the total nuabot of intervals tncrcnnva in the thicker

sean sections. In the lattot~¢ho eoal !oruatlon ts trd enrlxet and

con:tnucd longor than in tho cietton uhe th‘ thieknocu is the lonst._

WC=37 1s & feet thlcker thln W

S nalnly hceannc of the procen:o o!'

dntervals 1, l!, xxlt and th




rranze AT However, am190-35.7r
11 may be present in the 1100: of _”

is the eane in WC-36, At th& ttmc 0 tamplxng, thin possibility wau not

realfzed and Lhcft(oro no lttempt t i '”l was made. levertheluss,
there iﬁ a definite incr

‘wc~35 to WC-37 and this nay udlua

coal deposition in this dir!ctLOn.'
present workings are advnncin; towat ,

to the old workings near wc»:s. s

structutre,

Sample WC-16 Xlec tn a dcvu«luuitcd hlock (or graben) as caeparpd

to WC-35 and WC-37, The vcrttnal dlupllccnent of ‘this block, as indicated

a

1n the: eross-nection plottid on. 1;9:! 1, 48 of the order of 0 feet. Thiw

is cnnatderlbly 1. ‘ ghe thcn inatead of only one

ucan. at leant tvo dtff‘

case a vertical diaplnctuidz'o

unidentified sean is cnrrold

Seam. This eonx. .ecordtag o'cnitnc- (1910). 11-: 100 toe: -:rthgrcphtcallv

hl;her in the a-ction. -




e Factlie Yohlesitoasteln ln:iqﬂucéé by Fﬁr;é’ E'khatdklnd Stadler
19025, Althesh the vord tanstedn Wi sans (hry hale, when

cee Dadrh pefers s g enad 31 had obisised

aﬁd vary xn
thiivhkmor s from o Jow nflbivstrne to a f 'Xha thicker

bacte ranpe e enlout frov o yellewdshovhiite ty Y '~thag havg & dense,

and datintte fdrraitieatioh roquirss thn ﬁ’é
d{ttraction,
The characteriooir and predeninant mitaral Le kauiinite ot »

mineral helonglng to the Laolinite group ¢ 457 sieeraly atet 111ite,

(dn abundance), apatite, ntderite, pyrxki, ) B¥ in

minerals may be recognieed: rontmori)ionitésilif

potassium feldspar (manidine) (1,6.C.9..

" tonsteln,




Kaolin-coal tonute first recognized in the
Catboniicrous coals of Germany. They were found to have a wide latcval
persistence and extensive vertical raﬁgt.,and for this redton are valuable

in seam correlation and rvglontl :trttigr‘phy’ 0nct tth was tealizvd, an

intenaive uearch for tonsteins vag’ undcttaken in nll .the major coalflelds

of continental Europe and Gtea lritain.» Ihl work\has becn in progress

during the paat twenpty year cnd'hn ‘J{ﬂy,p;mlicaciona on this

subject, From these studiel‘it 11‘Apﬁirént%th¢t & coal scam may sometimes
be traced over an entlre fiala by m!naa of a tonatosn band only a few

thin tha seam section ig

millimetres thick., The ponlcianib

always approximately the sanc;'nnd~ conn&dlred t characterlﬁtir
feature. It permits the fdentification £ duhunc teams. even though
both may have the smme nunt¢:= £ fanatal tht mtneraloglcal

composition also varles betviéﬂ‘dlffh nt Qﬂl@&‘ﬁ;;‘lnd according to

studies made by Burgnrv(XSG?)fkjn b§°un,qv§o separate one band from anuther,

The amaring latora ‘ $§09! ‘0?;f° 299 ailes in NW Europe) of thin

layers of uniformly f{ne-gra ‘natiriql. such as the tomitedn bands, (s

;cc-pcrnhlcfta_gqjtagn nafini shales and




(Y Yaleante origln from knolinttizEd ‘ch_hy lt&otphortc fall-out,

Stach {1950) {dret sugpested thia he,tons;gin octutrences

In the Ruhr coalfield of Ge:ngn 'poriyrgi;rg Bouroz
(1962, 1966) in France, and-Price (1969) in Great Britain,
The considerable lateral extensie 1£A¥¢Aa”£héirf
mincraioglical composition sre rognfaed-‘ .nts 1n favour of A’
voleanic origln. Price ana Duff polnt to he preaonce of

montmorillonf{te-1111te, halloylito. nanid

gn)azlte neries. which have been. fduﬂd 

(rit) 4‘"1' ‘ i by racryntalliva-

tion in situ from illite~rlch clly 1n & mark, y'nti _environment,

The reputed anscelation of tonutoin vlth duritq: beth indicatlve of

a sub-aquatle environment, 18 mentioned In suppcrt of this view,
Most German coal geologists and coal patrolraphor. lppelr to favour

the diagenetic mode of Iormatlen. Ai l.n‘AH' & R‘ Tcich:ﬂllcr {1952},

Rekhardt aad von Caertner (1962); ltndllr (1962)3 HDOhﬁQ {19645 .

 The views cxprenaed by Moore (1966) that btoehnatcll aoll tormtnh

processés controlled the formntiou o!,tonn ulu. ean ho tpcludcd fn =

this category,

Kaolin Tonstein in Hagg ggg of ngtalgg uttg'ﬁgqg,;j

Kaolin toastein, clthough of vldo-yrand t éibuttén'ln the

turopean coal messures, has not been vidnly rceogntz&d in Rorth Ametica.

e

The only published reference to con-ttin chnt thc nuthor vgn nblo to find

{s contalned ln the 1959 and 196t pcporn f Nochnc

Re nenttonn the -

presence of k.olluttc ;rlupon und crystal

from the Bellevue Hine of Blalrmore,



e

suppuris d by the present lnvantigltlonr

LT oioa parting {probably téﬂﬁfiih) in a coal bhed o (e

Prerk eeal{fold oF Montana, At both'bccurrences, as well as at

The finding of kaolin tons ylﬁé Qé; 7Sth is therefore an

itoat diseovery, Its reputod':l;ﬂlliclnc‘, cofrnlation ig

Ithough t hould bn born in mind

that the aeples are only 1500 feet ap.rt. Stvcr clest, the presence of
torntels Doowast encouraging when considering futurc correlationu over
areater di tgnees,

¢}

)]

In the thtee samplen eknm!ned ktollnltn is abundantly present

PUovenrs in the following manner.

As {=alated kno!!ntta ctyatalt br s l:nnules in dxffnr»nt parts

aof the <ean,  These do not constttutc narker hotizons.

Faonlanite in ooften reen as cel}—{Llling nf fustte and gemi{fusite,
“times in tenlated particles nnd sonutlnoa fo. bands {n association
with baolinfte granules (Graupon),: The laxtcr vary in size from

Jo-071) microns {n dtamater. .

Thre are nany thin bands wtth knottn&:c Grcupcn nnd n:rlngeru. which
Tie fu a grounidmass of coal, and aaeur ln Anlocitcxnn wlth knolintto
cryatals and rounded quarts gtntnl. Theae bands are 1‘5 e thick

(averaging 2 =m) and are foundtin s lflc horlconl ot thc lean.

altbough their nusber {s not clway thl ianc. lunds ltke these, though

very thin, are known also rron chc luhr eoalfleld in nernany and are

constdered as tonstein (aurgcy. 1952, ‘ iZollverelnkNo. 61lean).

2ones with ncitzercd black kcoltnl ' upon. ugtingers and len:tclcn

(up to 6 mm In Iongnnt dlaneter) ar prencn: ~;pcc£tic Xevela of the




fieain section, Tthough these zanoi; whtch are 5~ 11 cm thi(k. constitute

marver horfzons, they cannot be referred to a¥ to

R

the o

steﬂn bands, hut

tlmply Are Isolated kaolin incluuion.;in

nt81n dbnn01y
)t fins grained

knolinlte {n the centre of tha 5 ‘ and are By & conly

matrix at top and hottom, Alsa ptdcant nre angular and subanpular
quattz gralns, kaolinite crystalt lﬂd pseudeuotphs of nica. Other
minerals, not panitively identllild hlvc al:o beon obuerved Those

bands are entirely comparable to tho clasltcal tonsto!ns that have been

80 widely reported Iroq ﬁuropa.

»

In Figure 1 the horizons at vhtch the tnol&nxce franules (hrnupon)'
veeur have heen marked and numerically indi t d‘ The diatribuzion and

nature of the kaolinite occurrence lt ¢l¢h hori:an [ glvvn in Table 1,

A total n{ 13 horizons has bheen rbcognilid af Vhtcbnlll_but & and 6 can be

¢lassed as tonstein hands, The 1atter cnnnot be iﬁlrdéd because they

represent zones with scattered crauptn; rtth’ ined bands,
there 1s often more than one band, as

unique. The highest nuaber found in th

tonsteins, which occur in the Schvulbneh 80.- a! tho sanr Banin. and which
vary in thickness from 0. 5-4 en (Guth8rl‘ 1933)., ln tho Main Seln this

variation is from O, 1«5 ca,




the fact that many of these are an!y A Lew ex thick, 1In WC~37

no additional % forfzons were obl! ed 'but theg Ctﬁrbin tutervals whijch
ATE not prénent in WG-38; |
du;?“av‘ 1ts relative
it h;hjunctlon wl&ﬁ
ui 1vuut for the thin

bands and for zones 4 and 6 (compnré,p 13-4 of fhin reroctds The penesis of

the two tonsletn partings (9 and “). homwt ] }may he “ flerent, A voleanie

Wi d definite opinfon

oviptn af theee bands canuot be rul ed’ aut. but to Pxpt

on this, detailed minvra!n 2ical d armlna;ion& wxxh X~t¢y dtfftnctlnn are

requited, These have not yet bevn madt"and pore: 1'c\xwfion Of &hln will be

incorporate ! in a folliwing report on he ] iu’iﬁtlon.



Tab e f:,hjﬁjﬁ'}fﬂﬁéjiiif.f4511ﬁite in Siﬁpies WCF35;Y36 apd 17

e ot 04 vratmatrm

Horjaon ju E e
Figurs 1 » Hora of aeeurren ce;riatica

13 Six bmds wnh m:u.niu eray 1=3mm
thick, oceur vi-uin 9em 35. knolintte is
alnn pressot dn cralimount

12 One Land with kaslinite Grivpén, .“hick. otcurs in
WE~307 partictos wlth Graupan lre preseit in graiamounts of
WC=%0 aud 37, -

1 Stane aad ¢lay raatxnu. 1.3 to 2.5 em chick, with numeroua
kaolinite Gravpen in WC=35 and 36, together with a few
kaoliulte c:v:r.XJ, pieudamorphn of mica and angular gquarts

) prain.
10 Two o 'hxnn b wtth kaol!nice Graupun and stringers,

I-4 wa thick, rnour within 1-3 em of. sbction‘ Many well
rounded quartx y"ain!flta alpo: '
9 Clay aad stouv jareing,’ 2 +th vith kaolinlto Graupen
and wtringerr, which'fn WC~36 pass inte s dense tonstein
compoid of a wanslveg-fina-grad) oundmass with occasional
erystals and gimuled o ‘kadolinite,

8 Two bands with “rollnite Gravpen and' ﬁtringers, 2 and 5 mm
thick ond 1 eno upart, afe present in WC=36 4n associ{ation with
rounde I quart. , aine,. ?nrtlclna with Graupon occur {n grains
mounts of WO=3 and 37, o 5

; tae bl wieh o1l black Grnupon. 1—3 i thick. accurs {n
associntion vith wnny wubeanguler end rounded quartz grains,

6 A ron: with «oittered black Graupen, atringers and lenticles

of up to b mu 4n dtnactcr in HC-JC. occur- within 5-11 ¢m

of section, ; :

5 Three to five hnnds vxth broun lndib!ack kaolinite Graupen
and stringers, 24 mm thtnk i thi 4-8 L of acctlon

in WC~36 and 37,

4 A’ gone with scattared dlack Cra :
occurs within 5 om of section ia ~
3 Two bands with Lanl{nite érystals and Graupen, both 2 )
thick, occur within 1 em of section {n WC<37. :
2 One band with kKaolinite stringers and crystals, 2 mn thick,
; occurs vith nur»rcuu iub-angulnr and raundcd quartz 3ra1nu
in WC-37, L ‘
. | Two hands with .aolinzta ntrln;cr- and Gtaupen. 2 and I m»

thick, otcur nlthln 6 ca of section in uc-37.
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