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ABSTRACT

The Temiscamie River area, on Lake Albanel, is located
in the Precambrian shield of westecentral Quebec, Canada.
Results of laboratory examination of forty three thin
sections, from diamond drill core fragmeats, revealed
certain conclusions relative to textural relationshins and
mineralogic coatent of an iron formation.

Macrosconic study pointed out three divisions of the
Temiscamie iron formation. Two divisions, the "Upper slate"
and the "Lower slate", were used ia background study. Micro-
scopic examination of both the "slate" members indicates a
strikingz similarity of alternating light chert and dark
extremely fine grained carboaate buads.

The middle division, or "Iron formation", consists of
anhedral carbonate graias in irregular patches and bea:
shaped granules comrosed eatirely of carbonate or with varying
amounts of chert, all surrounded by an equal-grained chert
matrix. Magaetite occurs as irregular aggregates of anhedral
and subhedral shaped grains and as rice-like graians in inter-
locking fabrics. hMinor amounts of minnesotaite, stilpnomelane
and muscovite were observed.

Petrographic modal analyses of twenty one thin sections
from eleven dlamond drill holes were made upon two arbitarily

selected horizons at apvroximately uniform positions above
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the stratigraphic "footwall" boundary. The estimates of

mineral volume percentages determined from modal analyses
were found to be valid upon comparison with metallurgical
test results. Correlation of the total iron computations
from modal analyses with melallurgical test total iron
findings revealed the carhbonate to be siderite and also
thet magnetite constitutes the overwhelming majority of the
iron of the "Iron formstion". No observable mineralogic
changes were observed aloag the "oxide bearing member",

The general segjaeace of crystallization of a colloidal
gel from an initlal crystallized stilpacmelane to e finally
crystallizcd fiae gruined chert groundmass is suggested.

A redacing eavironmeant 13 postulated for the formstion
of magnetite from pre-existing iron-rich minerals. Secondary
alteration of the formations, from carbonate and magnetite
to limonite and martite, is probably due to the influeace of

the present weathering sarface.
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INTRODUCTIOCN

Location and Accessibility

Exposures of iron bearing sedimentary formation have
been found at Leke Albanel in west-central Juebec. Many
geologlists are now of the opinion that these rocks are a com
tinuation of 8 trend that may be traced 400 miles southwest
from similar sedimentary iron occurrences in the Labrador
trough.

The Albanel lake area is in the Mistassini Territory,

Fig. 1 Location of the Temiscamie River Area
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Province of Quebec, Canada, approximately 250 miles directly
east of the southern extremity of James Bay. Lake Albanel
is the smaller and more southeasterly of two large northeast
trending lakes; the other is Lake Mistassini. These lakes
are the headwaters of the Rupert River which flows into
James Bay.
A 145-mile gravel road from Lake St. John to Chibougamau
affords access to a point 90 air miles southwest of the area.
The inhabitants, a Mistassini Cree band of Indians,
exploit the nataral resources of fish and game for food and

other means of livelihood.

Physicel Features and Climate

This region displays moderate relief and poorly

integrated drainage, both are characteristic of the Canadian

Fig. 2 Picture of the southwest portion
of the Temiscamie River area



TEMISCAMIE RIVER AREA
MISTASSINI TERRITORY
QUEBEC, CANADA

Scale: in miles

1 0 | 2
May 1957

ofter Quebec
Dept. of Mines

|
N
a

¢

ANDSPIT SHE;T /

-

/

e,V

’m

92)

{5

%

4

~73° 00"

Fig. 3




shisld. Figure 2 is & aerial photogranh showing the general
land forms of the area.

Glacial denosits, variable in thickness, conceal the
bed rock with "sand plains", drumlins and discoatinuous
eskers.

Heavy forests of black spruce and balsam envelop the
region, except in the muskeg portions. White birch grows
upon the low glacial ridges.

The summer season is short. Ice on the large lakes
breaks up in early June, and these bodies of water frecze
again ia October. At times strong southwest winds make
canoe travel on the large lakes impossible. Summer rsin-
fall 1s quite heavy and frequent and temperatares are
moderate. The winters are cold with temperatures rangiag

down to - 40° F.

Exploration History

This region was first mentioned in the literature by
explorers, missionaries and traders in their records of
quests for a route west from Lake St. John to James Bay
(Mawdsley and Norman, 1935).

Early rsports on the geology of tne region were
writtean by Richardson in 1871 who reported flat lying
limestones at Lake Mistsssini, and by Low in 1886, who



called the sedimentary formation Cambriaa in age because
of the resemblance to Cambrian age strate on the east side
of Hudson Bay. Barlow, in 1910, called the sediments
Ordovician upon fiading possible biogenetic structaures
(Neilson, 1953).

In more recent geological explcration, Norman (1S40)
éescrited the contact of the sedimentuary sequence with the
Grenville sub-province. Nellson sad ¥ahl mapped the geology
of the Albanel snd Temiscamie River areas 1in 1¢47 snd 1948.
Their revortes (Neilson, 1952 and Wahl, 1953) are a cdescrirtion
of trhe igneous and metamorphic rocks, the strstigraphy of
the Precamb~ian Mlstassini series, structural festures, and

the economic rotential of the two arees,

Regional Geclogic Setting

This discussion of the general geology is a summary of
the works of Neilson (19&2), Norman (1940) and wahl (1953).

Rocks of the region consist of sedimentary stratas
overlying a granite snd gnelss complex. The sediments enad
basement rocks are intruded by pegmetites, snd elksline and
bssic platons (Table I).

The kasement comirlex of early Precambrian granites,
orthognelsses and parasgneisses is exposed in the southeast

portion of Figure 3.



TAELE I
STRATIGRAPHIC COLUMN CF THL TEWLISCAMIE RIVER AREA
Rock unit Character of unit thickness
in feet
Pleistocene Stratified sands and gravel, varies
- til1l
Unconformity
Intrusive Alkaline and basic intrusives
complex Pegmatite
"Upper slate"- cherty cerbonate
end graywacke
& | Temiscamiq "Iron formation"- cherty iron 220!
«~ ! iron carbonate
41 formation
© "Lower slate"- cherty cerbonatd
- and argillite 50!
5 Quartzite 35! |
& |——— Disconformity % 1
s Upper
w | Albanel Sandy gray dolomite 2000"
% | formetion
Disconformity ?
Lower Shaly gray dolomite 4000'
Albeanel Massive gray dolomite to ?
formation 7800'
Unconformity ¢
Grenite Granite
and gnelss Orthogneiss
complex Paragneiss

after Neilson (1953) and Wahl (1952)



During later Precuambrian time dolomites zad "Iron
formation"™ of the listassini series were deposited. The
dolomite succession 1s divided into two well stratified
members by & disconformity. The Lower Albsnel formstion
consists of dark gray, ferruginous and shaly beds and is
limited areally to the Mistassini lake basin. The Unper
AMtenel formation, confined to the Lake ilbsanel ares, is
composed of sandy dolomites. The urpermost member of the
Jpper Albenel formation contains rossible cryptozSOn
structures.

Overlying and separated by another disconformity is
the basel quartzite of the Temiscamie iron formation. This
pure quartzite is persgistent in the vicinity of Lake Albanel.
It is followed by the ergillite and cherty carbonate teds of
the "Lower slste", which in turn gredes into the "Iron
formation". The "Upper slate" is composed.of fine grained
cherty carbonate and graywacke.

The sediments of the Kistassinl series strike northeast
and dip gently to the scutheast. This simple structure is
interrupted locally bty small synclines, anticlines and faults.
The angle of dip of the beds increeses very rapicly
southwestward towards &« zone of intense shearing and crush-
ing which marks the so called "Grenville front". It is
generully agreed that the Grenville gneisses in this ares

have been thrust northwestward over the sedimentary strata.



Presently the correlstion of the rocks of the ares

with siiilar occurrences is obscure. Lack of field mapring
between the Albanel region and other g€ologicel provinces
which contain iron formation necessitates considering this
region as 1isolated geologically until more information

can be gathered.

Purpose and Scope

This problem wes suggested by Albanel Minerals Ltd.
upon request by the author. An interest wss developed in
a detailed examinaticn during the course of field work on
the "Iron formstion" in the ilbenel lske area during the
summer of 1966, Anomalous fluctustions in the hematite/mag-

netite ratic pointed out the Albsnel and Sandspit Sheets of

the Temiscemie River ares as critical aress for further
examination (Figures 4 and 5).

This thesis reports the results of a laboratory study
of core fragments from 11 selected dismond drill holes
(Figures 6 and 7). The cores were relogged by the author
and sampled in certain horizons. Forty three thin sectioas
were studied. 1The suthor slso determined modal analyses
of 21 thin sections.

The purpose of this investigation is to ascertain the
petrography and signlficent minerslogic gradation of the

"oxide bearing member" of the Temiscamie iron formation.
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GLOSSARY OF ABBREVIATIONS FOR TABLES II THROUGH X

Al - Albanel Sheet mag - magnetic

alt - secondary oxidation maj - majority
and hydration

anh - anhedral max - maximum

av - average med - medium

bd and bds - band and bands Minn - minnesotaite

brn - brown Musc - muscovite

Carb - carbonate ny mag - normally magnetic

CONT. = continued Atz - quartz

die - diameter Stilp - stilpnomelane

euh - euhedral subh - subhedral

grn - green tr - trace

irr - irregular Ss - Sandspit Sheet

Lim - limonlte vy ly mag - very leanly :magnetic
ny meg - normally magnetic X - crossed

1t - 1light yel - yellow

Mag - magnetite

Banding

thin banded - less than 1/8"
medium banded - 1/3" to 3/8"

thick banded - 3/3" to s"

massive - over 6"



14

) PoAda
-qo suou ()
BuorT ww 3z
uwMMMEMb A8 S9pBT
uaq- o4
3a0UD R Qquae cpwuwoM (3) 918N JOoUTwW aoutw (4
uy Sepw ay@T [34940 UT Juof osT8 (MUBTTI| JuoTl uw ¢Q°
o70ayo0s1d po10eTIod um 90°0 A® Pol109TJ XY8W BS3TPoe
-yt uad (g Jopun vses | SOTpeou (§)enfqusn £q Iv =04 J8DUN)| 559Ta0700 (P
S3T-$3#~6S 0% ss Fujursss 80183 | 30 JuUaWEORT Pod-98UBL059, gF0adF8 Ia .
JeTTWIS ()] wy1 1ol (L )-0aB8% JaT UF| ~ex wpx fWT 07 Tof (LDBupmooTaequy 1T® Mrv
G $=B3#-6E © ,G2T [BuTsud yus % |aATsualxe (L),Sp-63#-8S 03 uy sursad Qonss 9)
J8TTWIS (o) -pzf-85 03| sSaTpesu »mv 50888 JIJ awirurs (ghonir oo7x (g)d1138 (9)
suyead y XeTTUIS (3 ) 89 ﬁ_?ﬂ sugpeud sarnusad pg §PQ ® B6Ud18g UUIW (%)
TBTPTATPUT §UTBJIZ UUTK %R (-uead pedeys | 04 yqns (¢)-dsys useq u uy sugsad JsR (2)
Jo qunours ;qu8) JO WLIOJ T840 Uug seyoqed up sufseadyue [TBWS (Z) A48 (2)
Joutu (32) oyl ut (g¢)uyead yus (g] uy suyead | yus Trews () ®IP Uy um|IToUD (1)
9TP ur um $0°0| ;SY-63#-88 03 8TP | yus popnoTd 8TD| 10°0 Jepupsu
Joputswed| JeTTWIS (3] uy umx g°0 ATuBTy (2] Ul w ¢0°0| -ea ¢(sUTBAD
pus uil [0°0| ,Sp-63#-68S 03 01 U £00°0 |,0¥y-G3#-68S 07 JepursBwWes umy B[P um 900°Q| UOTIcaE
Jo [wu M: JeTYwys (T)  xyaqew (T) JeTTwis (T) €o0°0 fewm (7) Jo fsw (T) UTUL
N el XTaq8u
Jo spq £asm Jo sxoeds ou3 up ATuop
utyl NIl 38R Jo fqas) Jo posaeds 3ey Jo
07111010438 | Seudied pus |88U018d JINQ BN R qI8) JOFIAIUT 8N9edS|spq R seuoqed
(xyaqew Lead |[8x0eds (AeaB | -Toh (&8ad soyojed aay ¢ Fey fqupd- | exTaqem Lead
- uxq¢3sw Lu 1T ¢fBeow Au| 3T (Bsuwr A7 Wm&w ¢3ew Au Kead ¢Few Au "a1 (Jeum Au 0109
S9SATBUY UOTQ09S UTUL pus 9JIo0)
001 001 1 001 001 00T 00T 18308
_ 91 TAODBUR
I1 8 S 43 83180T1IS
L3 ¥e | 81 8T 62 Le 91 73 oudel
ST 8 14 § 8 L 14 918U0QUB)
¥ 8g ¥ 0g _ % 29 % PL % $9 ¥ #3 231870
' - L T-CTH 1OV-G2F SV-63F# TSISUTN |
sg _8S 88 _8g

sesATeuy T8poA 9orydsadouaqed

wNOILYWYOd NOMI, J0 NOZIYOH 00T J0 SASATVNV

II TI9VL




15

S

wNOILVWYO4 NO

IITI TI9dVL

aoutm (L)  oT31FT (L)deW as1Je 91T aoﬂhﬂkmt
218 ¥ qaed 9T |-a8]y fWTT PO oT0aUYo0oTd-
Y31Ta saTnuead| -punq 18TP3d| -gBusao (y uou aoutw (9)
paButa JsR| UT ¢ sepvIq sopeTq| I8N JO juowW $91781d
ug m@@ﬁﬁpde& BuoT umu pue §oT80S :oouaﬂ%%oﬁ%mepwwM wwonuw
. € o B " -
Fusade Torpel ? mn»“mmﬂs .mmwupoﬂw .wwﬂﬁﬁm url i
ur seperq? W4 SBpTTed Mol (901 wonto (1)  OFTT 90F 01T 318K
ux?d pew (g)| Juol ww $0°0 ucﬂﬂmv ¥ mwoaga> JO ggq83au 9TMIITT ®
Suteyo R| XOW {saTposu uue ok (3)| -Be BupxooT BUTUTIS WIT| 4.0 ()
seydqed 3uy 885710 suteas se| -Jequi (¢) Joutw (L) | gosnyy (9)
=HO0TJa93UT UT| -Te0 oUTJ (¥ )yus aoujw (Z)| ~ss8W IIT UF o8 TTauwe T mnﬂmawaﬁﬂpm (g)
SUIBIZ YUB G.Hmummﬁrm< 01 qae)| sursad .yue % JuTATATU| Yue 03 Yqns uuth (%)
suge . 8 (¢) UITA POI8Tigone1q up (¢ -Xo Squond | ge3u8T ® yne e ()
yue Jo seTM su|sad [-00ss8 sUTBAB 88-,0 fsouoqed |oz7s mwﬁv (2)| quen (2)
-usaf padwys| yue JO spusq . nﬂm mwwm ~T1I#-TV 01 uyp sugead mn«ma wmum J nasuo (1)
uwe seyoqed *? 83 s 91839133
.omm.%mva ouﬂmpnﬁGAWW um 900 °0 Hmuws.%mv ouaMdﬂﬂummu BTP ca%mm
_ -8TA=TV 03 uw $0°0 03 PUI J° £18utu -TIT#-1V o1 uwr 900°0 Ut ww T°0| Uuogqdeg
JeTTWTE (T)| uw 900°0 (T)F TouMIdA0 (T)| A®TIWI® (T)3uy Jo [ew A; uw 0T0°0 (1) utyulL
que .
” Jo seyoqs
_ Bey » AT IOUT
3ew Jo spq qQIe) JO spq soyoqed -8Tp ¢‘Buy qaed Jo XTaq8ul
seyoq8d fAsua ‘Rk8al 17 01 A08T1q ®| -uyeqs Juld [spq % seyoqed Lvas pow
-qutd 04 £Avad AsaB-uaq 1T WICf AsaB- Juld {Lsad Hasep ¢ Aeuad-yuid| peureds Nuid
1T ‘Sew £Lu tFew AT LA ¢3sw Lu Bew A1 tSew Au tFew AT AA 0J0)
$08ATeUY UOT4}088 UTYL PUs 3109
T T 00T T 00T 00T 18300
mo 90 1 = Jdq O3 TASOEON
1 31 1 e 804807 IS |
15 ot ve 82 2g 8 9313 ouden
82 es T 4 o¢ 23 938Uu0QuB)
¥ ¢¢ ¥ g2 ¥ %9 ¥ 9% % ot % 0% 23181
1L3=STH 10%=,02-8T# | .08-,04~CT#| ,16-9T# | ,98-,08-TT# | ,09=,05-6T# [SISUIN
Iv v v v v 184
B9sATeUY T8pPON oTydsadoxqed
(*aTNODs) I, 40 NOZIHOH ,00T 40 SASXIVNV



15

JOUuTu A A
-Oml QN%‘ 8§

N

13663 #=8S

04 ITTTWEE ()}
BUTBJY YUB
juspunge (¢)
sutead 240
9275 aduel

186-63#-88

07 J®ITWIS (,
sayo3ed
07doaqosy
-uou ® J9FOIYD
-ogld-vou uad

S

@1T3a8 JOoUTW]

03 JI®TTWTS (p) POPT.TOUTPATTO (G) uo(p) % Bujuress
soTn| YITM 8unqxag sulBad WFT Jo jumouws 118 (L)
-vead quaed jo 9113 T1I%10d 9ZIs 15MD WBTTE (L) osmp (9)
UTBad [BJOUAT Jo YuoT umu yne Jougu soq8Bea¥dPe| d1T3S (Q)
-Zed Jo quew| z Xew BQUOUL| ¢puyesd yusfd¥ BUIX00TL03 vuiN (%)
-poETdos WIJ (C)WTP UW 9°0 A®| Jo spq ¥ Se{-ul uy sujead| 8K (¢)
opTM| SeTNUBIZ pPo|-yoqed aJaj ‘€) ONTT 901x (¢) qued (3)
s8 ¢ Juol um|-deys uweq uy sUTwa?d yue SUTBad yue(qaeud (1)
9°0 48 que)d[suread yve (g T8NPTATPUT | JO S8Y99Bd (3)
yue [ew (3 9218 BIP| poasy3vos (3) 8TP UTBAZ
186-62#4=8S| UT uw T°0 09 1G6-62#-8S[ur um ¢o°0 03| uoyives
03 JeTtwys (T) uw ¢00°0 (T)o3 JeTtwis (T) uww g00°0 (T utyrL
Xtaqew Lead | s8yoeds 308Tq
SeW JOo sN0od8| qued jo sp psll eyq 9no ® TeL ‘poua
qq18) Jo spq » JInq fLsua -ydnoayq ey pesJads
soyoo0Tq ¢Lsuad pew 07 Lsvad JO Beydqed| -aequyp ¢Lvad
1T {Zsw Au (qusp (Bew Lu §3sw Au pow ¢8svw Au 0109
— BOBATBUY U0739e8 UYL PUB 840)
00T 00T 0°001 001
80 93821118
mH 1¢ " 0°¢2 ¢2 11q0UD 8y
¥ 9g 4 6% Y G°SL4 ¥ 29 zZ3a80D
1SS T-92F# 199-S¢F 10 6-53% 196-63# T8JOUTH
88 88 88 — 8S
§3sAT8UY [8BpPOK 91gdvadouassd

«NOIIVIMCE NOMI, 4C NOZIMOH ,08 40 SHASXTYNY

AT TI9YL



17

9

1FAa8) J0ouTW
Juiurels wy

POAISSQO WTT aT31TT (L)
cu {e9qJ3JI8N Fel II3UD R Qqas8)
J0UTW (L) 197J8 01174%® Ut mMMﬂﬁn
- £0787d uad ¢ (WUBTT pe uaq-1 ()
917348 WTL ow aoutw ( -O3TJad Jepun £Tuo 2a9yd
» OIS 3svp | POW doUTW pww poa-£qra (L)Jup seTpesu (¥)
) une 0818 | ;v soTpesu % qae) yrTM Aae spq 118 (L)
{BUTUTeIs WIT lguread yue (¢) PoAJa8qO | -unoq POYI00qQUT POXOO0TaelUY ISnR (g)
eATSU XS Abw BT ToWS T UOT48BJI99TE -uss (¢) supead yus » | d17118 (g)
suted o10uyo0aTd 11111 (L)| ©pIM S8 ¢/3 seTpesu (¢) uuiw (%)
yno ozys 3snp BUTITQTUX® (,08-,0L-6T# TV| % Suol uw 2 Buot 3em (g)
stTeuS yuse Am@ Squoyd {soy P31 JSITWIE (¢) XB8W SQUWOYJ uw 9°0 A8 | quaed (3)
106= ,04L=6T#=TV| =a8PLTNOQ JdT |, 08-,0L-6TH=TV fsuteald [sutead yus (g) 310y (1)
03 JWTTWIS (Z) ysTm seydqsd p3 JeTTWTS (z)| yus psapnoTo 81D
10ST| peusaq1sos (3) sugsad [Jo seydqea (g ur umt g21°0
= 0bT-TT#TY| STT-03# 1TV | 8Ip uw 900°0 | ,SII-0Z#-1V 03 um T0°0 | voq00eS
3 JeTIWIS® (T)o3 IAPTTWES (T) Jo [sw (T)p3 IeTTWIS (1) Jo xjajsuw (1) ugyg
BN Jo sxoeds Bew Jo s}0ads
quspunqe ® seyoqed 3sRr Jo
{ pepusq f{QIe) e1TUM XJdq8uW s¥0eds ®» QqJu®
uiyy ¢‘4Lsad -104 ¢Aead | pea0T0O Lea3 XTa98W | 3o spq ¢911U
1T ‘Sew A7 11 ¢(Bew A7 | Pow ‘Sew A1 | Aead (Bew A7 [-AUTd (Bew A7 0109
595LT8UV UOJQ90S UTUL PUS od0)
T T 1810%
(0]6) 00T 00T 00T 00T TACOSHN—
I3 1 CRA-DR R G4
91 13 23 ot 8¢ 1770uBBR
238 22 ¥S S 0] § q8uUQCquB)
¥ 12 % 9s ¥ v3 ¥ 6L ¥ 19 234810
108T- 0P T-CT# 1LST-GT#  [,0CT- ,0%T-TT# | ,08-,0L-61# 1 2TT-03% TBIQUIN
IV ¥ IV

v
8esAT8uyY TBpOR °Tudsadouaseg

(°INOD) ,NOITYWHOd NOMI, JO NOZIMOH ,08 J40 STASKTVYNY
A T19VYL



18

01 TAIBK aour
¢30uvasadd

937100 us s3ATH

Jujutrsqs Wyl
L)

“ 9A1EUIIXD PaAIa8Qqo _
[ paTnusald zqZ %2 3TI1T1 suta
m qQa8) JO oZT8 £xaA (g)| & wyT TeA0
» 07 dn SUTRBJII| qa9y) ¥ qQIB) quspumqs ()
" fus 07 gns (¢) Ul 83p8lq | qunous JOUTW
S opTM uad-198 (g) Aasa (g) owmm Mbw
93 7348K §8 350uTe % 119Y) Pa - 9
Joutw £I9A A Buol wm 9o °Qtursdd 251800 s0385042 (ATT3S (9)
fBuTuTsqs % XBUW SQUWOYJ oY1 Yyiim | = 38 ® supesad cwﬁs AQV
Wy pawr (4) o f8UTsad po paysjoosse (§)|yus ® yns (¢) Ms (¢)
1P-63#-88 ] PO TO Yyus (3) \ P~ 83 4#=6S zqp % | 4480 (3)
07 JeTIWIS (Q) 49 sutesd vfpd1 JETTWIS (¢)| qued yus Jo |¥42UD (1)
| tvumwmunm - wu 900°0 £q ,5=634-6S | -usad padsys
3 IBTTWES (3) papunoduns sedq JCTTUES (3) usaq (3)
JLS=GTATY -Tnusad uy uw| (LE=ST4-TV  L2-GTA-TV | UOT30eS
D} Qe TTUTS (1) g0 03 dn (T)93 JCTIUTS (T)p1 JETTWIS (1) utyl
eTP Ul um
Gg°T Xsw soIn
By Jo| -usBud uaeduasl XTJI38UW 3en jo
sPq ®» sayv3Bdynq V2= CSTHTY XTuqsll £8ad | pauo109 Leuad rvn uiyay ¢{£sud
{£eu8 ¢Pow Lu | 04 JIBITWIS ¢jujd ¢Bew Lu |javp ¢Bww Lu |-uaq ¢Bsu Au 0109
109= ,06-CT# FLE-STH 1\ LS=GT# 106-03%# F-63F
v ¥ v v 88

§9sATBUY UOT409S UYL PUB 910D

JNOIIVWYHOd NOY

I, 40 STIdNVS J0 SHSATVNY
IA TI9YL




(XY

qurous
JoUTW (4
661805 UT
TO0TuU X usem)
-9Q sJ0T00
poJd‘uad‘ 194
IUBITTITIq
S9pBTq €31TI0T
JO B919Fqu8d
sutequod (9

~—

SuoT um P2AI38Q0 118 (L)
pe0 A% sopslq oT13TT (&) oTIMTT (L) °5TA (9)
uaf pow (gf) Fuor um 39 soyoqed |[dIT1S (G)
w 88TP3dU kew faoujw () wxs eAyTo | uumnw (%)
| S88TI0T0Dd (7)) ,88-034~TV 01| aat (g)ao(p) Semw (g)
188-03#= 1Y J8TTWTE (¢)| surea? yuw an qued (3)
07 JeTIMIS (g)) ,88-034 1Y sutedad| qusyy (1)
1880241y b3 JBTIUTE (g)ue JO seudqed
0} JIBTTWIS (3 sujsd Jap qoutw (z)
+88-03# -T¥ BIP um 3°Q sursad BTp |UOT408S
|03 2@ TIWTS (T)jo Xjaqsw (T)pw 10°0 few (T) urul
yioq ug CECLY
BeW Jo|BeW jo syoads| » TN Jo spq
| 8pq ® S}oads {qQue) » Fsy utyl pedvds:
€£ead Na8D| JOo spq ¥ so0- JXT ¢Asal¥
91 9T ¥ew £1 yoqed ¢Fsw A7 $yurd (Bew £ 9100
T 1390 1F 132 1-02# 188-02#
v v ¥
S9SATBUY UOT(0QS UIYL pUB 610)

("INOD) ,NOIIYWYOL NOMI, d0 STIIFVS J0 SASKTVNY
IIA TI19YL




|
|

J
i

P3AIB6QO
| qunows
~ Joutw ()

89p8Iq
u1d yaep (g)

pPa13431808
osTe ¢(SuUTBIY
91TaAY ﬁHaEm
Y3iTa sujeuad
us Jo [su (3)

Joutw Axea (¢)

B8 03 dn supsad

¢

JI8p pUB 97
9yl JO Jaspaoq

paagasqo

qus 85pQq JJd8p 9T11TT ()
$ 91Tydseap qJas)
JO §184anq | paursad oulg

0sTe sulsJI?
OTIAd auag
JOUTW TTM
paursad suyyg
squoyx AisA pq 1T (3)

ur um 3°0 01
um 900°0 Ssp

118D fgutead

goutw ()
5pq

18 qunouws

Juor
uw 90 xsul

Ut sep®1q (g)
salpeau

Jo o1aqeg
uxd psw B Jo
soyoqed (p)

Juor ww g°o
Xsuw SqUOyJ

BTP

ursad yus (z)

f83yoqed U o seyo3sd (3)

Tougw ()

3uot

uM ¢°0 X®

S8apeIq 9TFoay
-09Td ATyst 118 (L)
uad paw (g)| osty (9)
Buot uw ST1°0 drys (g)
AB SoTpéesu Uuw A¢v
aoutw (p) Bey (o
sursad| qusp me
pepnoTo yus 1040 (1)

BIp utg

V02-524-95 | sumows Joudul 8 WS89 |uw gop-o wews| worr0es
4eTTuIs (T) sey PA 3T (T)| Jo Xya3sw (T)| ssal [ew (1) upyg
s
papusq papusq voz-| umy xamvvm_
AOTU3 03|  paw f£vad ﬁmk-mm 01 481 | 3T Sup3suIer]
PaW {JBW-UOU | pow {Bsw-uou | -wps Few £1 |-18 fBBw-uou | 109
TS TH 9-CTH - 18T-02% Y0S-¥3#
v ¥ A 4 _8g 1.

S85AT8UY UO0TQ00S8 UYL puUs 8109

WILVIS MAddN, 40 SASXIVNY

IITA J79Yd




Fa

qunows
Joutuw (2)

Jujureqs wy]
9ATSU’3Xd (L)
89psTq

290> PapNTIOUT| uaq-Tek (Q) fuy!
Y3ITH 84aNIX81| qas) eyqy Jup| -ugsqs wyg JoO
P3ALes8qo OT1TTINTOd ruspuaoq ® £Tudfunows pew ()
8171371 (L) JO sguoud| quaeuyd Uy (%) SuoT uw Q°0
sopBT1q 9Foayo9s(e Ulead wyue SuUfeyo KBUW {JIOUTW Nnv_ 118 (L)
-097d ATYITUYPOTILIO0d 8SIBOD 97830423 % Juol OSWH Mov
TBNpTATPUT fUOT1I0d| uy suysad yus| um gz0°o A8 4ITIS (S)
wid pauw (g) paursa® aulg 07 Uma an ¢ Junows hocaEN uuiy (%)
¢ 91Tud=aan Plup SUTBAI Yuw| squoyI palal Rasa () Bew (2)
91TJAg aoutw eqnugw (2)|-1805 ¢sUTBIB 8TpP UT uwt 3 qus) (3)
U3TM QIB) |[spq ©5180O UJ yue Jo §3In| AB saTnusad 3IoLD (T)
PoUTBJIS OUTJ UL G3°0 03 WM{ugs8 TRAQ Amvr popunoa qM V_
L1oweuqx9 900°0 ¢6pPQq Pd| SUTBII BIP BUuUTBL 8 (2):
T .mmwmﬁmmm« nﬂmpm QUTJ UT| umu mmﬂ.o M¢ ﬂaﬁu mm 1°0 & uoT308g
)3 IOTIUT® () |29z xouw (T)| um 90°0 (T)|A® XTassw (T) utylr
3wy JO _
qted Jo| spq Laes uyyul |
S§pq UTYl AJBP| ¢(xXTaqsu A3a3
papusq Uiyl Y3ta Lead| -yurd oq Lsud 9109
f3sw-uou | 37 (Isw-uou | uxq {Isw AT ou 0109
182-ST# 122-GT# 1G0=,09-1T, 1 82-02#
v v v v

S95AT8UY UOF109S UTYJL pus oI0)

(*INOD) ,9LVIS ¥iaddfn, 40 SIASXTVNV

XI TIEYd




"qQae) 9y
Jo Bujugesls

Jou
i TockdmTT AuBTTs (1)

TeTpPed Ul .O@Hl .Oﬁ.ﬁ

aumows (§qI8D R a8Y -6T# TV 012
gouru (4) qoutw () wuy Juwor pa~H&Mm (s)
PoAXsEqO 1033-,L03 Junows 1081~ ,0%T |g°0 Ae BepeIqseipssu Iwol
eT32TT (4] ~TT#~TV 09 qoutw (L)) =6T#-TV 01 |uaq-TeL ® wuaB| uwm gz1°0 4| 12T@ (L)
0ST| JBTTWIS (g) ILOUD|  gerqwys (g)-T9L yq0q (g)koupw Axsa Avg OsTW (g)
= CPI=-6TH# TV 1032- 402 u} selpeow| 01T~ ,5Z#=86§ 110D 9yl Seyoqea ®|dT198 (9)
« Wa ASTTWES (g) =-TI# TV 03 pesud-oniq ITpq aeTimuys (p) UT B8oTpesu | 5pq U ¢ST0| wuw (%)
3 eTpesu 8vyy JeTTUTS ()| quspurqs (%) qunows $80TICTOO-PTU X ussomjaq| IsK (¢)
juepurqe (%) 1082- BUTBJAF Uue Jogoutw Laoa (g} uspurge (p) Pedo10d 3Jnq| qued (z)
1OTT= 53485 (LOS-TT#TV 09| 6pq ¢squoya| sesssuw a«wng JO0TT F48a8 sUTBad qasy) (1)
03 JSTTWIS (3) JSTIWIS (Z)pousiieds (3)| yue euyy (g) =.83#~5S OMue LpnoTo (2) .
108 T 108T-,0%T 10ST-,0%T|®IP ww 900°0 JeTIUTS (3) sulsad BIpP
“Ov1-6T#=TV ~61#= TV 0% uﬁa&u V 09| {peaoTod 11 qunows Pl um gO°*Q O3 | UOFIOes
P31 JISTIWTS (T) JeTTWIS ()| LTS ()| jo xjaqew (T) Joutw (T)| uww ¢o0°0 (T) UIUL
que)|pepueq HOIYL 219UeqUeD
PeI0T00 JJnqloq utuq Lasu 4Irq-T04h 38
PaJ0T00 AsaB | ,28T-gTH TV Jo sqsanq fLea8 Haep Asa8 pow $eyuoqed fLeuad
pou (Fem-uou JBTTWS fZew A1 tBew L1 AaA ¢ Ben-ueu 1T ¢‘Beu-ueu 0189
OST-,CVT-8T# | ,LEI-CT# 138T=ST# ,023-,L02-T1# |0S1-,0p1-61# 1CTT-G3#
v 04 v [ v I v &8

wummﬁcc< ueTq9aS UTYL PUB 2J060

WAIVIS YAMO'T, 40 STSKTYNY
X TIEYL



THE ThKISCaMIE IRCN FORMATICN

Introduction

The cores apon which this study is based were drilled
duriag the summer field season of 1954. At thst time the
company retained representstive core sections a&nd used the
remaining portions for metallurgical testing.

For the investigation the author selected samples
from diamond drill holes with the zrestest footage in the
"Tron formation™. A detalled macroscopic examination of the

core fragments from 11 holes revesled three stratigraphic

divisions. Two of the divisions, the "Upper slate" and the
"Lower slate", are considered separately from the "oxide
besring member".

Thin and polished sections avuilable for examinaticn,
were previously prepared for a cursory survey, by the comnaay,
of the formation in the Sandspit and 4Albanel Sheet sress.
The writer comrared the distribution of the various sampled
horizons with the recognized stratigraphic divisions. This
informetlion was consolidseted with studies of additional thin
and polished sections to provide an adequate coverage for
the problem. Samples of the "Iron formetion" at approxi-

mately 50' and 100' positions sbove the stretigraphic



"footwall™ boundery were chosen for microscopic study and
petrographic modal analyses. Additional raandom rock
sections from the "oxide bearing member" provided farther
deta. Core fragments from the two "slate" members were

selected for uckground microscopic examinatiocn.

Methods and Procedures

The aathor examined the thin sections by the common
petrogrephic procedures. Study of polished sections and
core sections supplemented the thin section work.

4 8ix-spool continuous line integrating stsge was
employed for the modal analyses. Lines were run perpendicular
to the sedimentary banding at two millimeter intervals. To
determine satisfactory length of traverse for reliable
measurements, the author computed the percentages of each
minersl on every component line. The traversing was
terminated when more than six lines were completed and the
percentazes of all the minerals on any two consecutive
lines held constaat. Total traverse lengths varied from
77.89 to 167.02 millimeters and aversged 114.66 millimeters.
If less than 0.5 Z of a minersl was measured it was listed
as 8 trace in the modal analyses tabulations.

Petrographic modal analysis 1s based on the theory

that prarallel line trsverses of thin sections are consistent
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estimators of true population or mineral meen. The analysis
is unbiased if the traverse length 1s sufficlently large.
Chayes (1956) describes two types of errors in the estimation
of the mean of minerals in rocks analyzed by the continuous
line integrator. The reproducibility or counting error of
the thin section 1s a combination of process, instrument,
identification and tsbulation conventions, To limit this
error the same procedures were followed on each component
line. fhe minerals were easily 1dent1fied and tabulation
conventions were consistent. The second or snalytical type
is the random error of the analysis in estimating the mineral
composition of the core from which the thin section was cut.
Finally the estimate of volume of each mineral from thin
section analysis is what Chayes (1956) has named the Dellesse
or area-volume relstion. He states:

"Thus, the ratio of the area occuried by mineral 4 to

the area occupied by all minerals (the total measurement

ares) is a consistent estimate of the volume percentage
of mineral A in the rock."

Minerals

The minerals observed in thin section examination are
here described by their disgnostic characteristics and listed
in the order of decreasing abundence.

Quartz (Chert) - Chert is defined for this study as a

chemically precipitated silicsa which has been recrystallized
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to microscopic quartz grains. The grains are colorless in
plain light and exhibit undulatory extinction between crossed
nicols. The diameter of the averege quartz grains is 0.006 mm.
but extremes in grain size ranging from 0.003 mm. to 0.2 mm.

in diemeter were noted. Chert 1s the major constitueant of

the "oxide bearing member" and exists in massive to thin
layers interbedded with carbonate.

Carbonate - The predominant amount of carbonate is of
anhedral grains usually less than 0.5 mn. long and one-half
es wide. Under plain light it 1is cloudy zray to colorless
and between crossed nicols a gray brown. The author observed
8 minor quantity of colorless to high interference order
white rhombs in association wiph fine to medium grained chert.
These euhedral grains are 1p to 0.2 mm. loagzg. Both varieties
usually exhibit rhcmbohedral cleavage lamellae.

Magnetite - Minor amounts of this mineral are in
individual opaque octahedrons or dodecahedrons. Most of it
however, occurs a9 suthedral, anhedral and rice-like grains.

Minnesotaite - This hydrous iron silicate anpsars as

radisting bundles of needles or plates, averaging 0.03 mm.
long, scattered in the chert layers. It is colorless or may
be gray-green to yellowish. Parallel extinction, high
birefringence and little pleochroism are distinctive optical
proverties of minnesotaite. According to Gruner (1944B)

minﬂesotaite varies between considersble 1imits in the ratio
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of Fe" to Fe™ to Ng. This mineral has a talc crystal
structure revealed by X rays. Gruner (1944B) assigas
the following chemical formala to minnesotaite:

Stilpnomelane - This mineral is abundant in the two

"slate" members and appears in minor amount in the "Iron
formation". 1In core pileces it is seen as green to black
needles, in crushed core as green-black plates or blades and
in thin rock section as blades averaging 0.2 mm. long. It
occurs in the chert and carbonate as sheathes and irregalar
fibers of yellow-greea ferrous and yellow-brown ferric forms.
Pleochroism of stilonomelane is distinct, except in places
where fiaely grained crystals sre not aligned parsallel to
each other. In the latter instances 1t is impossible to
distingaish stilpnomelane from the other hydrous iron silicates.
It crystallizes as a mica snd chlorite uait cell structure.
The chemical formula proposed by Gruner (19444A) for stilp-
nomelane is :
(OH)4 (Fe", Mg, Al, Fe™)n_g Si,30.x_ -4 <=4 H O

Limonite - Limonite is described by Dena (1944) es a
cryntocrystalline goethite containing absorbed water. A
portion of the staining is probably lepidoecrocite, which is
dimorphous with limonite. This hydrous ferric mincral is
observed as yellow to orange-red colored stainiag under

reflected 1izht and 1s semi-opaque in plain 1ight.



Hematite (Martite) - The hematite observed is pseudo-
morphous after magnetite. Han (1957) describes martite
as:

variab1s imoinle of magmei1es et cetesioniily gpenites
and pyrite, which is contained within the‘crystggeggiéé
of magnetite or nyrite . . ."
Han states further that it is formed by diffusion of oxygen
along the fine grained crystal boundaries of the magnetite
crystals. Martite 1is observed as a ruby red colored mineral
under reflected light.

Muscovite - Muscovits is present in minute amounts
agsociated with quartz, carbonate asnd magnetite. It 1is
colorless in thin section with plain light and the grains
appear as low relief blades and scales. Muscovite exhibits
very 1ittle pleochroism, but has marked interference colors of
violet, blae, green and red. Optically it has a small ZV
gad is negative ian sign.

Pyrite - This iron sulfide occurs ian smell irrezilar
grains ia the extremely fine gzrained carbonate bands. Also
a very sicall quantity was seen in the chert layers

Graphite - The author observed minor amouats of miaute

nlates of a black opaque mineral thought to be gruphite in

the fine grained carbonate layers.,



"Upper and Lower Slates"

The upver und lower "glate" members are very similar in
mineral content and textural aprearance. They both are
non-magnetic to only slightly magnetic, isually thin to
medium banded and composed of fine to very fine grains.

The bands zenerally consist of alternatiag light chert layers

and extremely fine grained dark carbonate bands. iiinor

guantities of pyrite sad apparently some srrephite are
assoclated with the carbonate luyers.

Carbonate occurs generally as masses of very small
anhedral grains. 4 relatively large amount of individual

carbonate rhombs averaging 0.6 wmm in leagth are located 1a

portions Of the "Uoper slate". Bradshew (1956) has noted

that the carbonate ia bands is anhedral while tnat occurriag

in the adjacent chert is euhedral in grain boundarlies. This,
he explains, 1is because of its greater power of crystallization
and/or recrystallization of the carbonate during diagenesis

and lithification.

Quartz, carbonate, stilpnomelane and minnesotaite
constitute tie major mineral components of both of the "slate"
members. Minnesotaite is abundant in the chert as colorless
needles and also in minor proportions of 1ight green irregular
natches. Blades, sheathes and stringers of stilpnomelane
occur in the chert and carbonate groundmasses. An insignificant

quantity of magnetite was observed ia the "Upper slseste".
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Figure 3. Photomicrogranh of Al-#15-22' showing banding
of dark carbonate and light chert l:yers.
Plain 1ight, x40 diameters.

Figure 9. Photomicrograph of Al-718-140'-150"' showing
stilpaomelane bladea in chert. Plain
light, x200 diameters.



Considereble hydration of curbonate to limonite was observed
in diamond drill holes 4l-#20-53' and Al-#11-50'-65'. This
secondary alteration indicates prote ble recent hydration

from the present weathering surface.
"Iron Formation"

The color of the "Iron formation" 1s 1ight to dark
gray but at various places it is altered to a brown-gray,
yellow-gray and very frequentlx to a pink gray. The
formation 1is normally of fiane greined material with dis-
seminated larger crystals, plates and stylolitic-like thin
wavy baads of ilagnetite. Also distinctive yellow-buff
patches and bands of carbonate are cormon. From field
evidence it 1s appareant that magnetic attraction changes
with different concentrations of magnetite.

The majority of the rock is composed of chert commoaly
with en average dlameter grain size of 0.005 mm. Carbonate
is overwhelmingly of anhedral greias in layers and irregular
patches. Intersperséd oval to bean shaned granules are
composed entirely of carbonate or varyving amounts of chert
and carbonate. Individual carbonate rhombs are surrounded
by fine grained chert and commoaly have a polkilitic texture

with 1aclasions of quartz grains. This textire may he due to

recrystallization of quartz 2:.d carbonate, although an
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Figure 10. Photomicrograph of Al-#15-6' showing the
contact of chert snd carbonate layers.
Magnetite (black) in carbonate. Plain
light, x200 diameters.

\r

Figure 11. Photomicrograph of Ss-#25-110' showing
minnesctaite blades, carbonate, stilp-
nomelene (dark gray) and magnetite in
chert. Plain 1light, x200 diameters.



iaterstitiel 1atrodiction of bcth can be specalsted.

iagnetite exists us irregularly shaped arsremutes ¢f
anhedrsl grains and ianterlocking rice-like greins 1ia distorted
fabrics. nugnetite very frequently is observed to nartielly
replaceé the peripheral portions of the carbonate granules.
The substitated narts cf the cerbcaste gralns sre anhecdral
to rice-1lilke in shave, which rcints oat sn extensive replace-
ment of pre-existing curbonste ty megnetite formiang what are
ncw precdominant textares in soae horizons—of the "oxide
bearing member". 4 small emount of euhedral grsins of
megnetite are preseant.

There is o minor egmount of minnesoteite and stilpnomelane
i{n the iroan fornetion compared with the "slate™ members. 4
small Gaantity of the rice-lixe srelns of mernetite mey be
pseudomorohols after minnesotuaite ne-.dles sad rlates. The
sathior viewed severasl locatlomg in thin sectiocn where stilvnomeleane
vas vartlally renlaced by sathedrsel to annhedrel grsias of
mametite.

The muscovite coatent of the "Iron formation" avpears
to be confined to occurreaces in the Altunel Sheet esrea. It
wags cbserved in four rock thin sections, three of which were
at the 100' nhorizon. Under nigh nagnificetion miscovite has
a clesn boundary with the assoclated chert, carbonate cud
magnetite. The scales of muscovite are differentiated by
thelr btrilliaant colors between crossed nicols. Needles cf

cklorite aeppear 1in the mascovite scales. The rouanded
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Figzure 12. Photomicrograph of Ss-#24-20A showing

small anhedral and large rhombs of
carbonate. Stained riags are limonite.

Plain light, x200 diameters.

Figure 13. Photomicrograph of Al-#20-33' showing
carbonate graaules ic chert. Staining
is limonite. Plain light, x200 diameters.
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form of the scales denotes & probable clastic origin.
Incipient hydration shown by yellow to oraage-red
semi-opaque smears end stains of limonite aktound ia the
carboanate masses. Thian section Ss-4:9-4' disrlays unisazsl
oval rings, prcbubly of limonite, wlhiich smncar to cut across
the equal grained chert when viewed betweea crossed nicolse.
The riang-like nsture and apparent penetration of these stains
may be explained by the fsct that a thia section coasists cf
more than on plaane. Thus the rings could be sbove the chert
it seems to cat. Also during original formation e&an iron
bearing minersal was collected sround granules composed of
chert &nd cerbonete. A matrix of grains very similar 1in

eize to the chert of the granules were leter crystallized

in a surrounding groundmass. Hydration of the iron took
place at a later time,

Martite is observed &s & rim rerlucemeat of large
mugnetite gralns, and as nseuadomorphs after dust size
euhedral nmegnectite eorains.

The magnitude of secoadsary alterstion can ke only
roughly estimated and this is tabulated in Tables II through
X. The amount of hydration #nd oxidatiocn observed 1s
attribated to shallow burial cr exposure to the nresent
land surface.

The}preceeding paragrephs are a summary of the textures,
mineral composition end relationshins of the "Iron formation"

thet asre incluaded in Tables II throigh X,



Figure 14.

Pnotomicrograph of Al-#15-137' showing
poikilitic texture of the carbonate and
magnetite in irregalar masses. Plain
light, x200 diameters.

4
\.

Figure 13.

Photomicrograoh of Ss-#24-125' showiag
stilpaomelane (medium gray) and cerbonate
replaced by magnetite &1l ia chert ground-
mass. Plain light, x200 diameters.
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To estimate the mean volume percentages of the mineral
constituents, especially the magnetite, the author made a
petrograprhic ..odel analyses on approximately 50' and 100'
horizons of diamond drill core fragments in the "oxide
beering member™., The selection of the two horizons was made
as randomly as possible to be ccasisteat ia fiadiag the
1ablased mewans of minerals of the formation. In each csase
the sample nearest the selected horizon was analyzed. Tiae
estimsted volume percentsges are listed in Tatles II through
Iv.

An attempt was made to predict the variance of the
estimates from the mesns of the minerals. Thin section
Ss-#35-65"' was selected to test the reproducibility error,
becaase it was a slide of excelleat rendom spacing of minersls,
Theoreticelly ti.is rock section sho1ld mark the upper 1imit
of accuracy in the counting methocd. 7The writer determined
an sverage deviaticn of 1.3 % from the mesn of each mineral
on three equal length traveres made on separate occasions. 4n
error possibly zreater than 1.3 % ver mineral would therefor
be inherent in couating, if compensating errors are 1eglected
in our meas.irements., It is cifficilt to estimate tie
analytical error due to incoasistent bunding aad the bladel
nature of minersls as compared to the ideal ovzl shaped
grains. The anelytical error is then an unkcwn incremeat
added to the counting crror and as & result the combined

total error could not be estimated. lowever cuert, carbonate
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Photomicrograph of Al-#15-132' showing
stilpnomelane (medium =rav) at horder
of magnetite bands. Plaia 1light, xZ00

diam:ters.

Figzure 16.

Figare 17. Photomicrogranh of Al-#15-57' showing
a granule of carbonate (mecium gray)

and muscovite (light gray) riaged by
magnetite in chert matrix. Crossed

nicols, x<00 diameters.



and magnetite compose the overwhelming percentage of the
cores aend thelir respective estimates <hiould have merit.
The validity of estimat.:s of megaetite is proved by

cormparison of modal aneslyses computuatlons sad metallurgical

test results af the seme cores. The asuthor assumed the iron
content of msgaetite to be 72 £ and thet of carbonate 438 %.
The average total iron percentages, in correletion of model
analyses computations with the average listed percentuges

of 100 mesh metallurgical tests, differed by 2 %. It follows
that the msgnetite, carbonate and chert volume perceatares
from modal analyses are valid. The congrueace cf results
indicetes the cerbonate to be of the variety siderite. Also
that the secondary alterstion minersls and iron silicates
contein a very insignificant amount of the totel iron of the
formetion.

No perceivable mineralogic gradation svonears in
comprariagz the two horizons in traeing them from west to
east. The computed niecas of the minerals in the horizoas
indicate that the upper one hes less chert than the £0'
norizon. Thus the 100' horizon has a favorable gain in
magnetite and silicate minerals. The volume percenteges of
the major minerals are generally constsat throughout the
horizons analyzed. In view of this avcrage coateat s
suitable "mill feed" for coaceatrstion may be planned by
by metallurgists for the "oxide bearing member" of the

Temiscamie iron formation.
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In detailed examination of slides from cores of the
Sandspit and Albanel Sheet sreas the writer observed a
sequence of development to the present mineralogic content.
Stilpnomelane avppears in both the chert sand carbhonate masses.
Minnesotaite 1s observed alc:z the bouadaries of the carbonate
in the chert. &dditional stilpnomelane, carbonate end minor
smounts of euhecrsl grains of magnetite also occur in the
chert. This seguence of crystallization from stilpnomelane
to the chert probably took place during diagenesis. The
author favors Gruner's explanation of the paragenesis of the
minerals and thinks it may apply to the Temiscamie iron
formation. Gruner (1946) writes:

"gs stilpaomelane is from, let us assume, a colloidal
gel, 1t will teke the ions in its neighborhood which are
most convenient and of the necessary charge. If it
canaot find any more it will ston grcwiag. The leftover
gel materiasl, then, may be of tlie prover composition to

form minnescteite or greensaslite, or quartz and siderite,
if Co_. is availsble 121 coasiderable concentration."

2

The megnetite in tne "Iron formation" appears to have
more thaa cne generation of develooment. KkKuahedral grains in
the chert may be of primary origin. However the predoniinent
emount of the magnetite is secondary. Witn further resesrch
e more complete genesis of the magnetite mi~ht be determined.

The writer woulc like to suggest an idez on the formation
of mognetite from pre-existing carbonate «ad stilpnomelane.
Jemes (1994) describes a burial eanvironmeat possessing a

lower redox potential than a deposition eanvironment. With

less avallable oxygen, and at the same time the action of
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the organic material preseant in the origzinal material,
reduction of the iroa oxides in the mud takes place :s the

material is isolated from the oxygenated waters by burial.



CONCLUSIONS

Detailed laborsatory examination of core samples revealed
certain conclusions relative to the textural relationships
and mineralogic content of the "Iron formation”.

Macroscopic study pointed out three divisions in the
Temiscamie iroa formation. The "Jpper slate" and "Lower slate"
members consist generally of interbedded light cherty and
dark extremely fine grained carbonate. Minnesotaite and
stilpnomelane are found abundantly in some portions. These
two divisions were considered only as a background miecroscopic
stady for the "oxide bearing member" and are named "slate"
because of their field appearance.

The "Iroa formation" 1s usually gray colored but often
tinted pink. Microscopic examination of thin sections indicates
irregular patches of anhedral carbonate and bean shaped granules
composed of carbonate with minor amounts of chert in an ejual-
grained chert matrix. A small quaatity of minnesotaite and
stilpnomelane occurs ian the "oxide bearing member" Mascovite
in minute amounts was observed in certain horizons.

A sequence of crystallization of the formation from a
colloidal gel with initially crystallized stilpnomelane to
a finely crystallized chert groundmass is thought to have
taken place during diagenesis. Poikilitic textures of rhombs
of carbonate, with included quartz grains, indicates a possible

post diagenetic recrystallization of carbonate and quartz.

42
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Magnetite is predominantly of secondary origin. The
pre-existing carbonate is replaced by an abundance of rice-
like and anhedral gralns composing irregular aggregates
occurring throughout the "Iron formation". Development of
the magnetite 1is thought to have been in a reducing enviroament.

Petrographic modal analyses made upon thin sections
from core fragments at approximately 50' and 100' horizons
of the "oxide bearing member". The modal analyses estimation
of volume percentages of the major minerals were found to be
valid upon comparison with metallurgical test results from
the same diamond drill cores. The total iron computations
from modal analyses indicated the carbonate to be of the
variety siderite. Also an insigaificant amount of the total
iron of the "Iron formation" is from the combined iron
content of limonite, martite and the hydrous iron silicates.

No observable mineralogic gradations from the estimates
of modal analyses were delineated along the strike of the
"Iron formation". Patches of color variations are not related
to essential differences in mineralogic composition. The
lack of varliaace of the chert, carbonate and magnetite
minerals suggests that the "oxids bearing member" is uniform
and will lend itself to large scale exploitation in the

Sandsnit and Albanel Sheet areas.



SUGGLSTICHS FCR FIRTHER STUDY

This detailed examination of drill cores has delineated
several problems for further study. 4mong the most fertile
for research are the following.

1. An intensive laborgtory investigation of the
Mistassinl series sediments to determine the paragenesis
might prove valuable. Priority should be placed on the
study of the "Iron formation" with the determination of the
genesis of the magnetite emphasized.

2. A trace element study of the Temiscamie iron
formation may suggest imvortent implications on the source
material and the environment of deposition of the iron-rich
sediments .

3. Identification of the suite of hydrous iron
silicates aprearing in thin sections may be confirmed by
X ray work.

4. Possible effects of structural festures upon
exploitation of the "oxide bearing member" might possibly be
pointed out by careful field mapping.

5. A petrofabric study by plotting c-axes of the
quartz grains may provide further evidence for secondary

recrystallization of the formations of the region.
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