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magnetite is associated with typicd skarii-type minerals that incl 
calcite, and the usual linir-silicates : l m w n  jiarnet. epidote, tremolit, 
diopside, and zoisite. Tlir deposits genrrally have some associ, 
minerals scattered throughout : t h e  iiiclurlr pyrrhotite, pyrite, c 
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and minor sph:derite and arsenopyrite. In some placrs chalcopyrite content 
is suficient to constitute copper ore. 

The hlerry \ ~ V i h ~  niagni'titr nrdx~cl j  w x r s  ,lisariitinurrus slircts and 
lmws close tn an11 concord:Lnt with tlic castcrly q i n g  diririte. coiitxct, ;mil 
thc ore is mostly in  iiietamorpliiise~l volcimic rncks, altlinugh some ore rxtrnds 
into the uppermost beds of the underlying limestone. The  Kingfisher orc- 
Irodies, on the other hand, are wholly enclrised within crystalline liniestone at 
distances between 1,000 feet :md 1,200 feet from the contact. The  iAnclosiiig 
limestone consists of gently undulating 11i~is that range in thiclaiess from i, 
inches to ahout 4 feet and dip 30 degrres tiorthwestvrly toward tlir diorite 
contact. The orehodies are i n  the form of stceply pliinging, nearly circnlar. 
pipes of massive magnetite with clean, h a r p  contacts with the enclosing liine- 
stone. The Kingfisher Central pit is bctivren 150 and 200 feet i n  di:imeter 
and the Kingfisher East approximately 100 feet across ; they Ii:ivr been 
mined to a depth of about 300 feet. 

I liroughout the development of thrse pits, after Ihstiiig of successive 
Imclies, a search througli the ore as it was heing reniored uoiild reveal 
ninsses of magnetite with a coarse mamniillnry textnre (Figs, 1, 2 ) .  I t  ap- 
pears that the mnmmillary magnetite occurred in pnckrts tliroughoiit the ore- 
Imrly, which was otherwise composed of non-colloforni, crystalline nxignetite. 
111 the Merry Widow orelmdies, colloform magnrtite has Ileen fomirl. Imt  only 
wlit-re one of the orebodies extends a short ilistance into litnestonr. 

Some specimens eshiliit rounded intersecting nodides 1 to 2 inclies across 
with smoothly "cracliled" surfaces, and, in these, the mammillary surface as 
n wliole would appear to lie in  one plane. Other sppcimens sliow similar 
features except that a greater amount of curvattire of the main m:immillary 
surf:ice is developed so that the magnetite appears as large liirliiey-sliapetl 
lmildrrs. In  these tlie mammillary surfaces may extend tlirough 1SO degrers 
i n  some specimens rather than appearing to lie on n pl:iiie, and to I n v e  more 
the appearance nf coalescin,rr spheroids. Sections tlirongli the nodulrs or 
spheroids show concentric Iraiiding and a radiating structure (Fig. 2 ) .  The 
aliter concentric layers are thin, fine-grained and dense. w1iere:is i n  those 
t n u w d  the center of R nodule the magnetite i s  coarser and the handing wider 
:imI less prominent (Fig. 3 ) .  The radiating structures :ire producrtl ly long. 
Iil~~de-lilie crystals of magnetite .3 to 2 mni i n  width and 111) to 4 cni i n  length 
that commonly extend witlioiit interruption through sevmil of the concentric 
Imids (Fig. 2 ) .  The ningni.tite i s  also r1i:iracterized hy concentric and radial 
fractures now filled with cxlcite (Fig. 3 )  ; these appear to he contraction or, 
:is tliey have been termed Iiy Ihstin ( l ) ,  syneresis cracks. 

Spectrochemical analyses were made of four separate layers from nile of 
the magnetite nodules to determine the minor element content and :11so to 
drtrrmine whether there was any significant variatinn from layrr to layer. 
Of tlie six elements reported. five were found to hc Imctically th? same in 
all layers, these values k i n g  as follows: Ita, <300 p1m; Co, 40 ppni: Cr. 
<IO0 ppm; Cu, < I O  ppm; and Ti. <0.1 percent, Mn. on the othrr hand. 
\vas found to sliom n significant variation :IS follows. goins from thr outer layer 
to tlie core oi the nodrile: (150 ppni. 100 ppm, 400 ppm. 500 ppni. Two 
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in prrirlotite, has been rc.corded. This was found nrar Espaiiola in R tonogo \h  
township, Sudhury district, Ontario ( 1  1, 12, 13). 

A sp~cinien of this magnetite was nhtained fruni the Royal Ontario Mu- 
seuni through the k indness  of Dr. I,., Ti. hlcen. Texturally i 
to the colloforin magiictite from the Empire deposits, althoq 
Inry fratures are tint rliiitt. so conspiciiously dcvrloprrl. Howe 

Fie. 2. SpPcimen of collniorin ni:tgnetite Imken to show intrinnl 
rndi:il structure. Sprcimen 3 inchrs ncross. 
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VIG. 3. Polishrd surfncc of cnlloiorm mnprti tr  showing colloiorm handing am1 
radial syiierrsii cracks tillol with calcitc. Spccimcn 2 inches across. 

is w r y  different. The Espanoln magnetite is in a vein 2 to 4 inches wide that 
cuts a peridotite 110ss abont 1,000 feet in diameter, ahout 4,000 feet from a 
Rrnnite-l’eridotite contact. Furthermore, the magnetite is coated by crusts 
and cut hy vcinlcts of white porcelaneous serpentine. Concerning its origin, 
Moore (12. p. 390) says, “one wonders whether the vein may originally have 
lreen goethite that became magnetite at the time the granite was injectcd.” 
Rowever hloorc did go on to say that X-ray studies showcd no evidence of 
Iwndoniorphism after a hydrous oxidc. This same magnetite occurrence w:is 
Iatrr Iriefly nicntioned hy Pheniister in a rcport on the Owen Nickel prqirrty 
on which the vcin occurs (13). 

ORTGlN OF TITE EMFIRE COI.I.OFOR\.I M G S E T I T E  

In ronsidrrin:: the prohleiii of the form;iti<rn oi the Empirr rolloform ni:ig- 
netite, we at  first thought that a throry proposid Ity Shand might bc applicalllc 
for this occurrence (14). 
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