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FLIN FLON-MA.NDY AREA, MANITOBA AND SASKATCHEWAN 

GENERAL GEOLOGY 

Amisk Group 

The oldest rocks of the area, the Amisk group, are lava flows 
with associated pyroclastic breccias, tuffs, and related minor intrusions. 
The seven mapped subdivisions of _the _group a.re interbedded with one 

1 another. Non-porphyritic andesite, basalt, de.cite, and flow breccia (1) 
predominate. 

l . . ' . . . 

Numbers in .brackets refer to map-unit numbers on the accompanying 
map and ma.p legend. · · · · ' 

Many of these dark· green, andesi ti'c' ~'na· basaltic flows show amyr.daloidal · 
or pillow structures, where11s others ar~ . y.r}1olly or in pa.rt quite massive. 
The lava flows pass gradationally into flow breccias composed of irregular, 
rounded masses of andesite in a matrix of andesite. Da.cite·is uncommon, 
and is not readily distinguishabl8 from the associated andesite. The 
porphyritic a.ndesite (2) carries phenocry~t::; .. of altered 'feidspa.r that are 
either quite la.rge.and nume:i:-ous 6t'sni.aii and widely scattered. It varies 
from massive to amygdaloidal or pillowed a,:qd,, .. on the· 'Whole, is somewhat 
lighter green tha.n the: n.on-poT"plfy'r'i'tfc' flows i 

• ,,. .... i' . ' ... ' ' 

The andesite· breccia ' {3) is considered to be a. pyroclastic 
rock. The fragments are commonly ang~l!lr, 1;J..nd oomprise a variety of types 
such as a 1~desiteJ .amygda:lc:iidl!.l 'aii.des:i..te~ and more . acidic volcanic rocks, 
all lying in a.n andesi tic matrix~ Bodies bf , the breccia vary greatly in · 
thicknes r, within short distances along their strike. The porphyritic an­
desite br0ccia (4) is similar, except that either the fragments or the 
matrix, u ~ both, carry phenocrysts of altered feldspar. Bedded tuff and 
breccia (5) occur as thin but persistent layers. They differ from the 
other breccias (3,4) only in that they exhibit layers of alternating coarse 
and fine i'ragmental materials. The tuffs are still finer grained, and are 
commonly thinly lamina. ted. . · · 

The rhyolite (6) weathers light grey, is ~mygdaloida.l, and · 
contains rather poorly shaped pillows, The quartz porphyry . (7) is a fine­
gra.ined, grey, light weathering rock with phenocrysts of quartz and 
commonly, also, of feldspar. It forms short lenses and long continuous 
layers, considerable parts of which may be breccias, with fragments very 
similar to the matrix, although some of the breccia. contains fragments of 
quartz porphyry and a.ndesite in a matrix of andesite. The quartz porphyry 
and breccias are probably lar gely flows, but some of the mapped bodies may 
be intrusive equivalents of the lavas. Sericite-carbonate schist (7a) on 
Stitt Island and vicinity carries remnants of quartz phenocrysts in suf~ 
.ficient number to suggest that the whole was originally quartz porphyry, 

Older Intrusive Rocks 

Intrusive equivalents of the volcanic rocks of the Am.isk group 
comprise numerous, unmapped dykes and sills of andesite,, porphyritic aride­
l!lite, and quartz porphyry. In places the andesi tic types a.re abundant, 
and are intimately mixed with the flows. Possibly also closely related 
to the flows are dykes, sills, and irregular bodies of meta-diorite and 
meta-ga.bbro (~). These are similar in appearonce to some of the massive 
flows, but show chilled contacts and crosscutting relationships. Numerous 
small bodi es of these rocks have not been mapped separately from the extrusive 
rocks. 

The Cliff Lake granite porphyry (~) is an oligoclase granite 
characterized by abundant, lar ge eyes of bluish quartz. It is placed below 
the Missi series in the map legend chiefly because boulders, exactly like ' 
this unusual rock, are found in the Missi conglomerate. In addition, the 



Missi conglomerate appears to overli.e the sheared granite ( 9a.), whiqh is 
probably a . schistose equivalent of the Cliff Lake granite porphyry • . A, ~: 
few small dykes of quarti porphyry cut volcanic rocks nea.r the borders '.·· 
of the granite porphyry, and are no doubt offshoot·s from it. 

Missi Serie!:. 

The Missi s eries lies with marked unconformity on the Amisk 
group and its r e L<i. t ed intrusions. Conglomerate (le) occurs a t ,t he base 
and at several other hori.z;ons within the series• The basa l conglomera t e 
and other beds near tittle Cliff and Grant Lakes are of coarse material 
comprising n. variety of .boulders and Ilebbles rriany of whichwere evidently 
derived from ·the underlying volcanfo formations.. The other beds of con .. · 
glomera.te shovm on the. map contain no boulders, ·but consist of pebbles, 
chiefly of quartz, lying in a matrix of quartzi~e . The boulder conglomer­
ate passes rather abruptly intci greywn.cke a nd a.rkose (11) with scattered ·· 
pebble beds and lenses • . No smirp line can b e drawn bE?tween such rocks and 
the greJro.racke and arkose (12), which is without pebble-bearing beds. 
Crossbedding is characteristic of the three subdivisions of the Missi · 
sei;-ies. 

. Y9unger Intrusive Rocks 

Dicrite and ga.bbro (13) in the v icinity of Bootleg Tu.kc iS a. 
phase of the granite, granodiorite, a nd qu.'.lrtz · diorite (14) of the sa.ine 
locality, and no sha rp cgntact exists betwe en thew. ; The 'ag;e rehtionship 
between bodies of granitic. rocks (14') and the Missi series is uncerttdn. 

The Boundary intrusio~s (15) compris e a ·. r;r ea t V8.riety of rock 
types r anging from fairly acidic ' to ultrabasic, At plac'es one type grade s 
into another, but more commonly dykes of one . type cut·· another type~ or· 
angula?_' frG.g}llen.!;s of one. or more. phases are · inc~uded · in another· phase. 
The emplacement ~ of thi·s group of rocks was a. cco:mp('l.ni ed by much br eccia tion 
both of t 11e country rock and of earlier cryst.<J.llize.d ·phases of the intrusive 
rock its c ::.f. 

The Kaminis granite (16) c;ia.rrie s phenocrysts of f e ldspr:i.r. On 
the eas t shore of Phantom Lake it is clearly seen to invade the Boundary 
in~rusions. tlnly the larger dykes. of feldspar porphyry a·nd . qua.rtz-feldspa.r 
porphyry (16A) are shown ,on t he map • . Those in the south part of the map­
a.rea west of Burley Lake a re evidently offshoots from the Ka.minis !?I°anite 
a nd of t he ea.me age a s thi .s granite . They cut the granitic rocks (14} and 
an a.rsenopyrite vein a. t the Newcor mine . s·ome porphyry dyke s a. s f a r north' 
as Flin Flon may a lso be of this age, for they cut the Bounda r y intrusions 
a.nd appE1ar a lso to cut the co pper-zinc or e at the Flin Flon mine . West a.nd 
north from Flin Fl on Lake, howe v~ ,.. some of the porphyry dykes a r e cut by 
the Bounda ry intrusio.ns. The se dykes cut a. body of granitic rock (14), 
but may , nevertheless, b e r e l a t ed in origin -to it. 

STRUCTURAL GEOLOGY 

Folds 

The structural geology of the a r ea. :i:s 'corriplex. The ?'ocks of 
the Amisk group were closely fold e d and deeply eroded before the deposition 
of the Mis si series, which lies with rne.rked angular unconformity againist 
the . olde r volcanic rocks. The Missi series itself wa s then folded, and the 
pressur es act iv·e a t this time no doubt further comp lioa ted structures 
already existing in the Amisk group. As a rule, fold axe s in both the 
older vol canic formations and the younger sedimentary series trend a few 
de grees w ~ st of north. In the Miss i series the limbs of the folds a.'re · 
co:rrunonly cverturned toward the wes t, but in t he volcanic rocks similar 
structur cG are present on ly locall y . Main synclines include the Gra..rit 
La.ke sync l ine i n the Missi seri e s and the Hidden Lake-Burley Lake syncline 
in t he Amisk group. On either side of the l f'. tter fold the vo lca nic rock~ . 
form t he Mandy Roa d anticline on the ea.st and the Beaver Road anticline on 



the west. The Beaver Road anticlinal axis i:s exposed for only . a E-ho~t 
di~ta.nce to where the fol r' i::: cut off by a fa~lt·~ but the fold is, 
nevertheltfS 1 a m~'-.ior one, for 9. li the YOlca.riic rocks i n the ,southwest 
pa.rt of the mi:i. p-ari=,a "1nd southwest of the fa.uH zone ' He 'on i:~s south­
w€ st limb. An exc epti on to the rule that fold a.'x~s·' trend ·a. fow ''d:egrees 
we:=t of north is found in the ifissi series vrhere the Flin Flon Creek 
syncline trends eader ly and its south limb i s steep or sharply over­
turned age.in2t a buttr es s of volcanic roc ki .• 

Faults 

Faul ts a re numel"ous;: both large r:i.nd small~ Sorrie of "'the. 
large~, .such as the Cliff Lake, Channing, and Ross Lake ,faults, tr.end 
a·' few de gn <:.s wes t of north. ~··n'lt is probably the most impo.rtaI?-;t fa.ult 
zone i n t h e area is not evident on the map exce pt i n· places where its 
various sections have oeen ·given local names , as: Club La. ke~ Creigliton 
Crirnk, Flir\ . Fl.on La.ke, and'. :-Green Lake f'au'lts • . A 11 are 'tJe:lieved tc be 
part·r of a s ingle. fault zone, compli.CA.ted by crou; faults and -cut out 
for considL r a ble dist3.nci<s' by the 'Boundary i ntrus ions. The movemen~ , 
a.long -thi ;; fault zon~ must :'have -been great for, 13-s mentic r1ed, abo,ve, 
aln1 ost th(., whole o'f the. a'xfal pa.r ·t c,f the Beaver Road ·anticline ha s be.e:p_ 
cut off. J_ long the Cr e i ghton Creek and Club Lake sections of the fault 
zone Amisk volcanic rocks to the eaEt have been thl"ust over l·:iissi sedi-

. • J.. - ~ . • • • :· • . . 

ment'.3.ry rocks on the we8t. The fan1:t:. ·zo·ne: has riot b een tn.cen 'b eyond 
a.n outcrop at the r"l.ilway 2,000 feet northeast of Club L?- k:~_,, . Beyond 
this 'point it appears proba\nJe th<i t the ffJ.ul:t? movement. Y,~s ' t 'e.ken vp ty. 
compr ess ion wi thin th.e ii'issi ·s ed iment ::·. ·· This: compre·ssfon "ha.used. th~ '. -
develotirn8n!t 'bf. the anom~lo;.i's FI-irTF'.loif G'.reel\.XYhb,"!)p~~ .~s a . result' oi' a 
n orthe-rlY a.n r1 upward push from ·tne Ii,ore" 1Coinpete:rit lava.~ to the sot< th. 
V'ithin the volC"e.nic rocks south 0f t~e _conts.c.t . tr~ .. ~a.me force .s f ound 
expr'e i -s ion i:n_: the-; CUTV60 Ra.-n.,;.;a_y"_r'au.). t aild.f in ,: a -E:im_Ha..J.• fa:y.;t t ' ilmnea i a tel y 
~south of i -t, a long b o1;h ' of \\rhich ',fileJre app~·;rs to h~\re . · b .eon o:ve rthrusti?g 
to 'the, north ', Anothe'r' · f£1.u'lt the. t shows evidence of CO:tJ-Eiderab l e . G is ­
placBment i s the Re o ' faU-1 t :-'in

1 

the so1:1-~h~r~s t. parl
1
of }r~ r:iqp~are'\. · 

-.· . .,, ·r . ··--;· -. 

Schistosity is developed throu ghout . mu.~h of the. aree. '1.nd . 
in genera l, is more pronounc~d ·:tn ·:the nqrth. than 'in the south .. In the 
northwest part the scihistcisity co'.!l).Ill~n~y st~Jke~ n~rtheast and d~ps'. , g;ently 

·southea st, ' but in plac'e i:· it trendi ~ lightly w.est of north Stnd dips.s.:teeply 
eai:t. In the - ea.rt andsoutheg,st pe.rt $', of the mc.i. p-arca this nor thE:orly 
strike"q,nrl ~:te~ep eaiter1y -dip prevg,i lE, whereas .in the: southwest p. rt of 
the area tht7 tr end is northwest and dips e: re steeply f.Outhwest. Cn SOnte ' 
Outcrop s two or mor e sets: of schi~tosi ty cross one i:inother. 

I " ad di tiori · to the schi.stosi ty~ ' vrhich . caus F: ~ the rocks to 
break alonr pl~ner, ther e is also a se6ondary, lineai structure . This i~ 
eEpechlly -n.oticearle in the northern p'lrt of the a rc<i. where sc :1istosity 
i s also mo st pronounced. The lineqtion finds exprEssion in severa l ways . 
Fo~t evidH1t i s an e longa·t i on of cioi.:.ldfor f an<l pebbles into cigar-shapoo 
boc1i es , ~rna r imihr e longs.tion mr:t y Le re e n in voloanic fragment s , pillows, 
amygcl ul es ,, anr1 phenocrysts. Line'ltio n a lso 9.ppe8.rs a.s lines a t the i nter­
section of plane e of schist~sity or fracture, af pepqil ~tructurc, and a s 
10tr'ia.ti.JL E." on fms:ll j oint or s li p pLrne:;. Th.e lineation_ i !i rG()rE;,E.E.ntsd o n 
the ' map by <i_ n : ar·ro'iAr dr9.wn 'in a vG r tice. l phhe ' pas~in g throu.gh tl~c -long 9:xiE: 
of thG' liTl.f "r fea'turf-; · the tir of the arrow points iri.. the . direc t ion of 
plunge )f ths e longa t ·i?n,·:and in some places the , ;i.ngle.of plunge, name ly 
the vcrtical s.ng l e betw~en th'i·~ long axis an0' th~;horizon'\/'1-1 ph m -' , is shown 
in de gr ees. A close r e l a tionship e ;xi.st·s between the line;r .. structures and 
the schistosity, fb r, where the t"r~ occur togeth~r~ i:l.s . ~~. COil)lllO'l, the line'.3. ­
tion lies in the phne ' of ' ths schiHo:::ity~ : At such plic es t;hq.,b.v.o symbols are 
joine~ . aLd it ir unnecessary to ~i~e the ~~nglP of plu~g~ f or t~is can b e 
ca lcmlated . A noteworthy f eatur G j'.s tMt~·:;. r f~tirdle9 i pf ·the ,str ike of 

t - • • _._ L • • ' • • • 
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schistoEity or yh~ , ~ttltude. of folds, the line8.t'ion consta.ntly plunges 
southeast. The a.pgle of plunge is commonly from 20 to 40. degree s,; 

. ·:· .. ·1 .. 

" The. 're.g:lonal schistosi ty and the linee.ti~n exi;ond without 
change in attitude a c.ross contacts between the Amisk group and the 
Missi ·series 8.nd' were developed, for the most pa.rt at l ea. st, in post­
Missi time. They may have been forme~ before the Boundary i ntrusions 
were emplo.ced, for they were not seen in the se intrusion s nor in the 
Ka.minis granite or . rel8.ted porphyry dykes. 

A still later deformc..tion of the a rea is evidenced by 
numerous small faults with displacements of only a fr=;w inches or a. ferJr 

feet. These small faults strike from northeast to north and show 
right .. h.e.nd offsets. Although individual .offsets are small, they may · 
add up to as .much as 200 feet in a distance of 1,000 feet a.long the 
strike of a bed. 

MINERAL DEPOSITS 

At the Flin Flon bas e-metal min e. , operated by Hudson Bay 
Mining e.nd Smelting Comp,ny, Lini.ited , a pproximately 25,000,000 tons of 
ore have be en mined during the period from 1930 to 1945. As of 
January 1, 1946, r eser ves wer e estimated to be 26,000,000 ton s, averag­
ing 2.9 9 per cent copper, 4.24 per cent zinc, and 0.089 ounce of gold 
a.nd 1.25 ounces of silver a ton. In addition to the four metals named, 
other elements r ecovered from the ore i nclude cad..in iu.rn, selenium, and 
tellurium. Mine workings extend to the 3, 750-foot l evel, but only e. 
little deve lopment work ha s yet been carri ed on be)O)ll 3, 250 feet. The 
ore is r.;s socia.ted with qua rtz porphyry along a contact between ccmpetent 
lava flows on the northeas t s ide and more eas ily. sheared pyroclastic 
and flow breccias on the southwest. In t he mine area these formations 
form a hrge, southeast-pitching drag-fold on the southwest limb of the 
Hidden lake-Burley 18.ke syncline. The dra g apparently formed as a 
result of moven1ent of the beds on the northeast side up and to the south 
with respect to those on the southwest side. Subsidiary, southeast­
pitehing drag-folds occur on the northeast limb of the anticlinal pa.rt 
of the me.in drag-fold, a nd crumpling occurs o.n the crests of the ma.in 
and subsidiary drag-folds. The ore zone as a whole is loca lized along 
or near the northeast limb of the anticlinal part of the main drag-
fo ld, and ends aga i n st it s crest. The ore plunges southeast with the 
pitch of the fold and with the plunge of the lineation. Several large 
orebodie i' li !'l near one another in the ore zone, which is up to 400 feet 
wide and has be en followed down the plunge for ~,5CO f eet. Some of 
the se occur en. echelon beneath the subsidiary drag-folds, with ri ght­
hand offset along strike, and northeast offset do~m the dip . The ore­
bodies V<:..ry from _lenticula r to irre gul a.r, and some ar e hook-sha.ped along 
parts of their crests. The hook-shaped structures B.re open downwards · 
and to the northwest, as if either reflecting the shapes of the crests 
of dra g-folds or the intersecticns of two sets of cleavage . The ore­
bodies lie ~~th their longest axes a long the direction of plunge, and 
dip ste13pl y northeast or a re locally vertical. The ore is of two 
distinct type s, solid sulphide and diss eminated sulphide. Metallic 
minerals include pyrite and smaller amounts of sphalerite, chalcopyrite, 
galena, tetrahedrite, a.rsenopyrite, pyrrhotite, magnetite, and gold. 
The gold occurs in the solid sulp~ide ore, but is not present in the 
dissemirn.t ed ore. The rocks vri thin the ore z-one and on the foot-wall 
side ar e. altered to chlorite schiet and lesser a.111ounts of sericite schist 
across v.·idths of as much as 1,000 feet. In addition they are pa.rtly 
silicified and carbon.a ti zed. The a lt era. ti on h8.S obscur ed t he original 
cha.racter of the rock in many places and has ma.de the determination of 
detail& of folding difficult. 

The Mandy mine \111-n.s a. base-metal producer from 1917 to 1~20 
and again in 1943 and 1~44. Altogether some 137,700 tons of ore were 
mined. The ore was similar t o t hat at Flin Flon, but higher in grade, 
averaging about 7.5 per cent oopper, 12.9 per cent zinc, and 0.09 ounce 
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of gold irid T.a· ounces of silver a ton • . Mine' workings extend to the 
1, 025-fc ot level 0 Tulost' of the ore was obtained from a lens that ex­
tended fl·om the surfac~ to a depth of 230 feet, but some was found 
at horiz:uns down to · G25 feet. The ore lenses were in schistose andesite 
breoc.ia , they followed the strike of 'j;he formation, and plunged steeply 
south. 

In addition to the two base-metal ·mines--the area includes 
several base-metal ~nd gold.occurrences. Two of the gold deposits, the 
Newcor a.nd the Henning-Maloney, have been exp1ored by underground work. 
Several q1J.!lr-tf: veins in the vicinity of Phantom Lake carry scheeiite. 
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