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    LEGENDabcdef

   PHANEROZOIC
    CENOZOIC
    QUAT ERNARY
    PLEIST OCENE AND RECENT

                          S and and grave l, dominantly glaciofluvial de posits; 
                          till, dominantly ground moraine ; organic de posits
                         
                                          UNCO NFO RMITY

PRECAMBRIAN
    PROT EROZOIC
         Mafic Intrusive Rocks
                     15a    Diabase
                     15b    Dike  and/or sill
    ARCHEAN
    NEOARCHEAN

         Mafic Intrusive Rocks
                     14a    Lamprophyre  dike  or sill

          Felsic Intrusive Rocks
                     13a    Mica-be aring granite
                     13P     P e gm atitic

         Mafic Intrusive Rocksg
                     12a    G abbro
                     12b    Le ucogabbro to anorthositic gabbro
                     12f     Mafic and ultramafic dike s and sills
                     12A    Fine -graine d (≤ 1 mm crystal size ; may be , in part, mafic 
                               volcanic flow)
                     12K    Magne sium conte nt (12 to 18% MgO )
                     12L    G lom e roporphyritic
                     12P     P e gm atitic
                     12T     Bre cciate d
                                       INTRUSIVE CO NTACT

         Ultramafic Intrusive Rocks
                     11a    P e ridotite
                     11b    P yroxe nite h
                     11d    Dunite h
                     11h    Hornble ndite h

                     11A    Fine  graine d (≤ 1 mm crystal size ; may be , in part, 
                               ultramafic volcanic flow)
                     11C    Cumulate  te xture h
                     11K    Magne sium conte nt (12 to 18% MgO )
                     11S     S chistose
                                       INTRUSIVE CO NTACT

         Terrigenous Clastic Metasedimentary Rocks
                     Base d  on ge oc hronological e vid e nc e  (se e Tab le  2: sam p le s 
                     3, 4, 9 and  10), this unit is inte rp re te d  to ove rlie  the  unc onform ity
                     ind icate d  on the  m ap , and  oc curs in a p ac kage  of roc ks 
                     with a d istinctly lowe r ae rom agne tic signature  (se e Figure  2).
                     10b    W acke  (muddy sandstone )
                     10c    Conglom e rate
                     10d    Mudstone
                     10e     S iltstone
                     10J    Contains clasts of che m ical m e tase dim e ntary rocks
                     10Q   Contains quartz fragm e nts
                     10T     Bre cciate d

       Felsic Metavolcanic Rocks
                     Base d  on ge oc hronological e vid e nc e  (se e Tab le  2: sam p le  1), 
                     this unit is inte rp re te d  to ove rlie  the  unc onform ity ind icate d  
                     on the  m ap , and  oc curs in a p ackage  of roc ks with a d istinctly 
                     lowe r ae rom agne tic signature  (se e Figure  2).
                     9a      Massive  flow; aphanitic to fine  graine d (<1 mm crystal 
                               size )
                     9c      Autobre cciate d flow
                     9f       T uff and/or crystal tuff
                     9g      Lapilli tuff and/or crystal lapilli
                     9k      T uff bre ccia
                     9m     Coarse  tuff bre cciah

                     9B     Bilithic
                     9F     Fe ldspar phyric
                     9K     He te rolithic, commonly hornble nde  phyric ± plagioclase  
                               phyric
                     9M     Monolithic
                     9Q     Quartz phyric
                     9S      S chistose

       Intermediate Metavolcanic Rocks
                     Base d  on the  p re se nc e  of he te rolithic hornb le nd e - and  
                     p lagioc lase -p hyric volcanic lastic roc ks that we re  d e scrib e d  
                     as typ ical of the  She b and owan asse m b lage  (Roge rs and  
                     Be rge r 1995, p .10), this unit is inte rp re te d  to ove rlie  the  
                     unc onform ity ind icate d  on the  m ap , and  oc curs in a p ackage  
                     of roc ks with a d istinctly lowe r ae rom agne tic signature  (se e 
                     Figure  2).
                     8a      Massive  flow; aphanitic to fine  graine d (<1 mm crystal 
                               size )
                     8b      P illow e d flow
                     8c      Autobre cciate d flow
                     8d      Me dium-graine d massive  flow (1 to 5 mm crystal 
                               size )
                     8e       S ynvolcanic dike  and/or sill
                     8f       T uff and/or crystal tuff
                     8g      Lapilli tuff and/or crystal lapilli
                     8k      T uff bre ccia
                     8m     Coarse  tuff bre ccia
                     8A     Amphibole  phyric
                     8B     Bilithic
                     8F     Fe ldspar phyric
                     8H     He te rolithic
                     8K     He te rolithic, commonly hornble nde  phyric ± plagioclase  
                               phyric
                     8L      Lithic fragm e nts
                     8M     Monolithic
                     8S      S chistose
                     8V      V ariolitic

       Epiclastic Metasedimentary Rocksi 
                     Base d  on ge oc hronological e vid e nc e  (se e Tab le  2: sam p le  6), 
                     this unit is inte rp re te d  to ove rlie  the  unc onform ity ind icate d  
                     on the  m ap , and  oc curs in a p ackage  of roc ks with a d istinctly 
                     lowe r ae rom agne tic signature  (se e Figure  2).
                     7b      V olcanic sandstone
                     7c      V olcanic conglom e rate
                     7d      V olcanic siltstone
                     7e       V olcanic mudstone
 
                     7A      Amphibole  phyric
                     7E     Contains clasts of volcanic rocks
                     7F      Fe ldspar phyric
                     7Q     Contains quartz fragm e nts
                     7S      S chistose

       Terrigenous Clastic Metasedimentary Rocks
                     6b      W acke  (muddy sandstone )
                     6c      Conglom e rate
                     6d      Mudstone
                     6e       S iltstone
                     6A      Contains clasts of intrusive  rocks
                     6E      Contains clasts of volcanic rocks (e piclastic)
                     6F      Fe ldspar phyric
                     6J      Contains clasts of che m ical m e tase dim e ntary rocks
                     6Q     Contains quartz fragm e nts
                     6T       Bre cciate dh

       Chemical Metasedimentary Rocks

                               5a      O xide -facie s ironstone  ± che rt ± jaspe r
                               5b      S ulphide -facie s ironstone
                               5c      Che rt
                               5g      G raphitic mudstone
                     5B     Bre cciate d or che m ical se dim e ntary rock–rich 
                               conglom e rate

       Felsic Metavolcanic Rocks
                     4a      Massive  flow; aphanitic to fine  graine d (<1 mm crystal 
                               size )
                     4f       T uff and/or crystal tuff
                     
                     4B     Bilithic
                     4F      Fe ldspar phyric

       Intermediate Metavolcanic Rocks
                     3a      Massive  flow; aphanitic to fine  graine d (<1 mm crystal 
                               size )
                     3b      P illow e d flow
                     3e       S ynvolcanic dike  and/or sill
                     3f       T uff and/or crystal tuff
                     3g      Lapilli tuff and/or crystal lapilli
                     3k      T uff bre ccia
                     
                     3A      Amphibole  phyric
                     3B      Bilithic
                     3F      Fe ldspar phyric
                     3L      Lithic fragm e nts
                     3Q     Quartz phyric
                     3S       S chistose
                     3V       V ariolitic

       Mafic Metavolcanic Rocks
                     2a      Massive  flow; aphanitic to fine  graine d (<1 mm crystal 
                               size )
                     2b      P illow e d flow, pillow bre ccia
                     2c      Autobre cciate d flow
                     2d      Me dium-graine d massive  flow (1 to 5 mm crystal size )
                     2e       S ynvolcanic dike  and/or sill
                     2f       T uff and/or crystal tuff
                     2g      Lapilli tuff and/or crystal lapilli
                     2k      T uff bre ccia
                     
                     2A      Amphibole  phyric
                     2F      Fe ldspar phyric
                     2K      Komatiitic basalt (12 to 18% MgO )
                     2N       Calc-alkalic ge oche m ical signature
                     2S       S chistose
                     2T       Bre cciate d
                     2V       V ariolitic

       Ultramafic Metavolcanic Rocks
                     1a      Massive  flow; aphanitic to fine  graine d (<1 mm crystal 
                               size )
                     1c      Autobre cciate d flow
                     1d      Me dium-graine d massive  flow (1 to 5 mm crystal size )
                     1K      Komatiitic basalt (12 to 18% MgO )
                     1U       Calc-alkalic ge oche m ical signature
                     1X      S pinife x te xture
a This le ge nd  is a fie ld  le ge nd  that inc orp orate s the  re sults of lab oratory
     inve stigations, inc lud ing p e trograp hy and  ge oc he m istry.  All
     Pre cam b rian roc ks have  b e e n sub je cte d  to re gional m e tam orp hism ;
     m any non-m e tam orp hic te rm s are  use d  for the  sake  of b re vity and
     whe re  the  p rotolith is e stab lishe d .
b The  Pre cam b rian le ge nd  is a lithologic one , and  stratigrap hic ord e r
     is not im p lie d  b y num e rical ord e r, unle ss othe rwise  note d . 
c The  le tte r “C” p re c e d ing a cod e  re fe rs to d ata com p ile d  from  p re vious 
     ge ological m ap s, p articularly from Be rge r (1995a, 1995b ), liste d  und e r 
     “Sourc e s of Inform ation”.
d The  le tte r “D” p re c e d ing a roc k c od e  re fe rs to d ata inte rp re te d  from
    logs of d iam ond -d rill core  ob taine d  from  the  AFRI file s.  S e e Tab le  1
    for furthe r inform ation.
e The  le tte r “G” p re c e d ing a cod e  re fe rs to d ata inte rp re te d  from  
     ae rom agne tic ge op hysical surve ys liste d  und e r “Sourc e s of 
    Inform ation”.
f Units shown in b rac ke ts ind icate  the  roc k typ e s of the  c lasts id e ntifie d
    in a clastic roc k, for e xam p le  6cE{3,5} is a conglom e rate  with volcanic 
    clasts d e rive d  from  unit 3, as we ll as c he m ical se d im e ntary roc ks
    from  unit 5.   

g The  m ajority of m afic intrusive  roc ks (unit 12) in the  m ap  are a are
    synvolcanic m afic d ike s and /or sills in the  Gre e nwate r asse m b lage ; 
    d ike s and /or sills of m afic intrusive  roc ks (unit 12) that oc cur in units 8 
    and  10 are  inte rp re te d  to b e  younge r and  are  consid e re d  to b e  p art of 
    the  She b and owan asse m b lage .   
h Unit not ob se rve d  in outcrop  in Ad rian Township , b ut inte rp re te d  to b e
    in d iam ond -d rill core  (se e Tab le  1).   
i This unit is characte rize d  as a p ackage  of clastic roc ks that contains a 
    significant volcanic c om p one nt, as we ll as non-volcanic c om p one nts, 
    and  was like ly d e p osite d  b y se d im e ntary p roc e sse s (e .g., re worke d  
    tuff in this nom e nc lature  would  b e  calle d  a volcanic sand stone ).
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Table 1.  Diamond-drill core  data for Adrian T ownship (c om p ile d  from asse ssm e nt file s: se e “S ource s of Information”).  
Map 
Number 

Company 
Number 

Company Year Dip 
(°) 

Azimuth 
(°) 

Length 
(m) 

Thickness of 
Overburden (m) 

Rock Code a Source b

1 30485 Inte rnational N icke l Co. 
of Canada Ltd. 

1966 50 180 150.0 7.6 D11a,12a,3a,5g,3a,5g,3a 1 

2 30487 Inte rnational N icke l Co. 
of Canada Ltd.  

1966 45 360 233.5 3.1 D3a,4a,5g,4a,3f,5g,3a,11a,4a 2 

3 30488 Inte rnational N icke l Co. 
of Canada Ltd. 

1966 45 180 229.3 1.9 D11a,3a 2 

4 30491 Inte rnational N icke l Co. 
of Canada Ltd.  

1966 50 270 121.0 58.5 D3a,5g,3a,5g,3a,5g,3a 2 

5 30493 Inte rnational N icke l Co. 
of Canada Ltd.  

1966 45 360 123.5 8.5 D12aA,5g,11b,11a,11h,3a,6b,5g,6bT ,3a,5g,3a,5g,3a,12aA 1 

6 O P  67-1 N oranda Exploration 
Co. Ltd.  

1967 45 45 107.3 3.4 D9fm,9cf,py,9f,9m,9f,5g,py,8f,9fm,9f 3 

7 T L-95-3 W inslow G old Corp. 1995 45 203 150.0 0 D11a,2a,1a,5c,5g,py,6cT ,2a,6cT ,11b,2a,6c,2a,5bc,2a  4 
8 T L-95-4 W inslow G old Corp. 1995 45 180 150.0 7 D11d,srp,2a,1a,5bc,po,py,6c,5b,6cT ,5bc,py,po,1a,1a,py,po,

2a,14a,1a  
4 

9 T L-95-5 W inslow G old Corp. 1995 45 217 150.0 3 D11d,srp,11a,1a,srp,11a,11a,2aT ,1a,5b,py,5c,12aA,11da  4 
10 T L-95-7 W inslow G old Corp. 1995 45 225 150.0 4.2 D11aC,11b,11a,qv,cv,12a,11a,srp,11b,11a,srp,11b,11a  4 
11 T L-95-10 W inslow G old Corp. 1995 45 217 149.0 4.2 D2a,ol,2/3a,5bc,py,po,11a,5g,py,11a,12b,11a,12a,    

11a,12a,11a  
4 

12 R-20-2 RJK Explorations Ltd. 2000 45 25 153.6 13.4 D5g,6b,5gB,5g,5a,5g,6b,5gB,5g,6b,5b,py,3f,py,5c,6b,5g, 
6b,5g,6b,5gB,6b,5g,6c,py,5g,6b,5g,6c,6b  

5 

13 T L-02-1 Candor V e nture s Corp. 2002 45 180 102.0 10.52 D2a,3aF,6cT ,3aF,6cT ,3aF,6cT ,3aF,5g  6 
14 T L-02-2 Candor V e nture s Corp. 2002 45 360 183.0 6 D6de ,6b,6d,6e ,5g,6be ,6bd,5g,6d,6db,6b  6 
15 G C-12-03 G re e ncastle

Re source s Ltd. 
2012 45 65 192.0 8 D2a/8fgk,gr,py,po,cp 7 

a The  rock unit cod e s are  an ap p roxim ation of the  original stratigrap hic logs, and  c ore s we re  not e xam ine d ; use rs should  re fe r to the  original logs    for  c om p le te  d e tails. b Sourc e s:  1 = Inte rnational Nicke l Co. of Canad a Ltd . (1966a); 2 = Inte rnational Nic ke l Co. of Canad a Ltd . (1966b );  
    3 = Norand a Exp loration Inc. (1967); 4 = Salat (1996); 5 = Macle an (2000); 6 = Cham ois (2002); 7 = Sie m ie niuk (2012). 

UNCO NFO RMITY
Units 7 to 10 are  inte rp re te d  to oc cur ab ove  the  unc onform ity. 

In contrast, roc ks of units 1 to 6 e ithe r oc cur b e ne ath the  unc onform ity, 
or re p re se nt roc k units whe re  the  re lationship  to the  unc onform ity 
is unc e rtain or unknown. The  inte rp re te d  stratigrap hic units 

p re se nt in the  m ap  are a are  shown in Figure  1.
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GEOCHRONOLOGY AND STRATIGRAPHY 
T wo te ctonostratigraphic asse mblage s have  be e n de scribe d in Adrian 
T ownship (Be rge r 1993): 1) the  G re e nwate r asse m blage  de posite d at 
c irca 2720 to 2713 Ma (se e T able  1) and 2) the  unconformably 
ove rlying S he bandowan asse m blage  (c irca 2690 Ma: Corfu and S tott 
1998). T he  S he bandowan asse m blage  was pre viously de fine d by a se t 
of fie ld-base d lithological crite ria (Roge rs and Be rge r 1995, p.10); 
how e ve r, for purpose  of this proje ct, it include s all supracrustal rocks 
de posite d at or afte r c irca 2690 Ma. T he  unconformity be tw e e n units 1 
to 6 and units 7 to 10 has not be e n obse rve d in outcrop and its 
e xiste nce  is base d mainly on ge ochronological and ge ophysical 
e vide nce . 
T he re  is a ge ne rally strong corre lation be tw e e n are as of high magne tic 
signature  in the  airborne  ge ophysical data (se e Figure  2) and rocks 
containing inte rbe ds of oxide -facie s ironstone ; this signature  is 
associate d commonly with the  olde r G re e nwate r asse m blage . Rocks 
with a low magne tic signature  te nd to be  the  clastic rocks associate d 
with the  younge r S he bandowan asse m blage . T he se  re lationships are  
illustrate d by comparing the  be drock ge ology map with the  image  of the
se cond de rivative  of the  total magne tic fie ld shown in Figure  2 and the  
stratigraphic unit map shown in Figure  1. 
T he  G re e nwate r asse m blage  is locate d in the  northe aste rn and w e ste rn 
parts of Adrian T ownship (se e Figure  1). In Marks T ownship (to the  
south of the  map are a), the  tim ing of volcanism for the  G re e nwate r 
asse mblage  is constraine d to c irca 2720 Ma by sample  Mr (se e  
T able  2: location 11), but, in northe aste rn Adrian T ownship, the re  is 
e vide nce  of plutonism (gabbroic intrusions) as young as 2713 Ma (se e 
T able  2: location 5). T he  S he bandowan asse m blage  e xte nds northw e st 
across the  northe rn part of Adrian T ownship and also we st across the  
southe rn part of Adrian T ownship (se e Figure  1). T he  maxim um 
de positional age s base d on U /P b zircon ge ochronology for the  
S he bandowan asse m blage  are  constraine d by sample s colle cte d   at 
locations 1, 2, 3, 4 and 9 (se e T able  2), and sugge st volcanism at c irca 
2690 Ma and subse que nt de position of te rrige nous clastic 
m e tase dim e ntary rocks. 
Rocks of unde te rmine d age  in the  northe aste rn part of Adrian T ownship 
(se e Figure  1) consist of inte rm e diate  flows, volcaniclastic rocks and 
m e tase dim e ntary rocks inte rbe dde d with che m ical m e tase dim e ntary 
rocks that could be long to the  G re e nwate r or S he bandowan  
asse mblage s. T he y appe ar to be  inte rlaye re d with gabbroic dike s and 
sills that be long to the  G re e nwate r asse m blage  (e .g., se e T able  2: 
location 5). A sample  subm itte d for U /P b analysis from an inte rm e diate  
flow unit did not yie ld any mine rals suitable  for ge ochronological 
analysis and so it re m ains uncle ar as to whe the r the  package  of 
inte rm e diate  flows and volcaniclastic rocks and che m ical 
m e tase dim e ntary rocks was intrude d by the  gabbroic dike s and sills and 
is, the re fore , part of the  G re e nwate r asse mblage  or whe the r the  contact 
be tw e e n the  supracrustal and intrusive  rock units is te ctonic, with its 
comple xity re sulting from folding and faulting. 
T he  te rrige nous clastic m e tase dim e ntary rocks of unde te rmine d age  
along the  southe rn boundary of Adrian T ownship are  shown on the  map 
face  as unit 6 sole ly be cause  of the  high magne tic signature  and the  
pre se nce  of che m ical m e tase dim e ntary rocks in this unit (se e  Figure  2). 
STRUCTURAL FRAMEWORK 
T he  inte rpre te d structural fram e work of the  are a builds from pre vious 
work by Be rge r (1993) and is base d on analysis of be drock structural 
m e asure m e nts and the  airborne  magne tic ge ophysical data (O ntario 
G e ological S urve y 2003; T oe ws and Hunt 2008). T hre e  phase s of 
de form ation appe ar to be  pre se nt in this map are a. 
Be dding m e asure m e nts in the  G re e nwate r asse m blage  (se e Figure  1) 
are  ge ne rally paralle l to the  magne tic line am e nts (se e  Figure  2), tre nd 
northw e st and are  ve rtically dipping. Foliations in the  G re e nwate r 
asse mblage  are  ge ne rally ste e p and typically tre nd northw e st or 
northe ast (particularly in the  northw e ste rn part of Adrian T ownship). 
Younging dire ctions to the  northe ast and southw e st indicate  tight to 
isoclinal folding of the  G re e nwate r asse mblage . 
In the  S he bandowan asse m blage , structural obse rvations diffe r 
be tw e e n the  w e st-tre nding clastic package  in the  south of Adrian 
T ownship and the  northw e st-tre nding clastic package  in the  northe rn 
part of the  township. Be dding m e asure m e nts in the  southe rn e piclastic 
package  (unit 7) are  subve rtical and have  a varie ty of orie ntations 
throughout the  package . Foliation dire ctions typically tre nd north-
northw e st to north-northe ast, e xce pt along the  southe rn margin of the  
unit whe re  the y typically tre nd e ast-southe ast to e ast-northe ast. T he  
be dding orie ntations in the  northe rn volcaniclastic package  (unit 8) are  
subve rtical and ge ne rally tre nd northw e st. T he  foliations in the  northe rn 
volcaniclastic package  have  varie d tre nds, but in the  northw e ste rn part 
of the  map are a are  also strongly affe cte d by the  northe ast fabric that 
de form e d the  G re e nwate r asse m blage . T he  lack of abundant structural 
fabrics in rocks ove rlying the  unconformity pre ve nts a de taile d analysis 
of the  structural history of the se  clastic package s. T he  varie ty of tre nds 
re late d to be dding m e asure m e nt sugge st both clastic package s have  
unde rgone  folding and northe ast-tre nding foliations sugge st a late r 
faulting. It is also note d that the se  package s do appe ar to be  le ss 
de form e d than the  unde rlying units of the  G re e nwate r asse m blage . 
Both be dding and foliation m e asure m e nts in the  G re e nwate r 
asse mblage  and inte rpre te d fold patte rns in the  airborne  ge ophysical 
data like ly re fle ct folding associate d with an e arly (D1) de form ation 
e ve nt. Analysis of airborne  magne tic and e le ctrom agne tic ge ophysical 
data also sugge sts a se cond de form ation e ve nt (D2) with re gional 
folding that affe cte d both the  G re e nwate r and S he bandowan 
asse mblage s. T he  axial surface  trace s of the se  folds tre nd northw e st 
and like ly re folde d e arlie r D1 fabrics and folds in the  G re e nwate r 
asse mblage . T he  W e igand fault, pre viously de scribe d by Be rge r (1993), 
tre nds northw e st across the  northe rn part of the  township. T he  location 
of this fault is base d on structural m e asure m e nts, the  location of 
abundant alte ration ne ar the  fault, and the  pre se nce  of e le ctrom agne tic 
conductors (se e Figure  2). It is like ly that this fault form e d at the  sam e  
tim e  as the  northw e st fabric de form e d the  S he bandowan and 
G re e nwate r asse mblage  and re folde d e arlie r G re e nwate r asse m blage  
(F2) folds. T he  ge ophysical data, along with the  strong northe ast fabric 
in the  northw e ste rn part of the  map are a, also sugge st the  pre se nce  of 
se ve ral northe ast-tre nding faults that offse t map units and which 
re pre se nt a third stage  of de form ation (D3) that affe cte d the  map are a. 

S he bandowan 
asse m blage

G re e nw ate r 
asse m blage

U nde te rmine d
(G re e nw ate r or 
S he bandowan
asse m blage s)

Figure 1.  Inte rpre tive  map showing the  te ctonostratigraphic asse m blage s pre se nt in Adrian Township (scale  1:50 000). T he  he avy black line  indicate s the
boundary be tw e e n asse m blage s and/or are as with unce rtain stratigraphic assignm e nt.
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SYMBOLS
O utcrop (obse rve d
and compile d)
G e ological contact 
(inte rpre te d)
G e ological contact 
(obse rve d)
G e ological contact; 
unconformity 
(inte rpre te d)
G e ological contact, 
base d on 
inte rpre tation of 
ge ophysical data
Fault (inte rpre te d)

Line am e nt 
(inte rpre te d)
Fold; axial trace , 
base d on 
ge ophysical data, 
unknown ge om e try, 
unknown ge ne ration 
(inte rpre te d)
Be dding 
(tre nd only, 
incline d, ve rtical)
Be dding; grade d 
(tre nd only, incline d, 
ove rturne d)
Be dding; 
facing dire ction 
known from 
se dim e ntary structure s
(incline d)
Be dding; 
pillow e d flow, 
facing dire ction 
known (ve rtical)

Be dding; 
flow top, 
facing dire ction 
known (ve rtical)
Foliation; 
unknown ge ne ration 
(tre nd only, 
incline d, ve rtical)
Foliation; 
se cond ge ne ration 
(incline d, ve rtical)
Line ation; 
unsubdivide d, 
unknown ge ne ration 
(with plunge )
Igne ous contact; 
dike  (incline d)
Contact; flow with 
volcaniclastic unit
V e in (incline d)

Axial plane  of fold; 
M-asymm e try, 
unknown ge ne ration 
(incline d)
Mine ral occurre nce

Mine ral occurre nce  
(numbe r corre sponds
 with “O ccurre nce s” list)
Diamond-drill hole  
location, with dire ction 
of drilling (se e Table  1)
Location of isotopic age
de te rmination (in Ma) 
(numbe r corre sponds 
with T able  2)
Road (se condary, trail)
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MINERALIZATION 
T he re  are  2 Mine ral De posit Inve ntory (MDI) occurre nce s in the  
township (se e “O ccurre nce s”). T he  iron occurre nce  in the  southe aste rn 
portion of the  township is associate d with a te rrige nous clastic unit with 
abundant be ds of oxide -facie s ironstone  and che rt and jaspe r. A 
re ce ntly ide ntifie d discre tionary occurre nce  of zinc and coppe r is base d 
on assay re sults from compile d diamond-drill logs (S ie mie niuk 2012). 
T his mine ralization is found in graphitic inte rm e diate  to mafic pyroclastic 
rocks, according to S ie m ie niuk (2012). 
In Adrian T ownship, som e  anomalous gold value s w e re  re porte d by 
Be rge r (1993) along the  W e igand fault. Mafic and ultramafic intrusive  
rocks and ultram afic m e tavolcanic rocks in northe aste rn Adrian 
T ownship have  the  pote ntial to host magm atic nicke l-coppe r-platinum 
group e le m e nt (P G E) mine ralization, although no significant 
occurre nce s are  curre ntly ide ntifie d. N e w obse rvations in 2016 indicate  
that ultram afic flows are  adjace nt to the  inte rpre te d S he bandowan–
G re e nwate r asse mblage s unconformity. Rocks similar to the se  have  
be e n de scribe d at the  Bate m an prope rty in Conm e e  T ownship, which 
has nicke l-coppe r-P G E mine ralization in the  ultram afic flows and 
intrusive  rocks, and anomalous gold in ne arby conglom e rate  (Lodge , 
Ratcliffe  and W alke r 2014; Ratcliffe  2016); the se  should be  e xamine d in 
more  de tail. 
O f the  60 sample s submitte d for assay analysis during the  course  of 
this mapping proje ct, 4 sample s containe d gold above  the  low e r 
de te ction limit, but only in trace  amounts ranging from 4 to 59 ppb Au 
(Ratcliffe  2017). T he  highe st gold value  was in a graphitic mudstone  
with pyrite  nodule s in southe rn Adrian T ownship, whe re as the  othe r 
sample s with trace  gold w e re  locate d in a volcanic conglom e rate  (unit 
7) in southe rn Adrian T ownship and alte re d mafic m e tavolcanic rocks 
(unit 2) along the  W e igand fault. P alladium re sults w e re  above  the  
de te ction limit for 9 sample s, with conte nts ranging from 1.6 to 123 ppb 
P d. T he  highe st value  is in komatiitic basalt south of S te phe ns Lake , 
whe re as the  majority of the  re m aining sample s with trace  amounts of 
palladium are  from ultram afic intrusive  rocks in northe aste rn Adrian 
T ownship. P latinum assay re sults had 20 analyse s above  de te ction 
limit; conte nts range d from 3 to 44 ppb P t. Again, the  majority of the se  
re sults also cam e  from the  ultram afic intrusive  rocks in northe aste rn 
Adrian T ownship, in addition to an alte re d basalt in proximity to the  
W e igand fault. Comple te  re sults are  available  in Ratcliffe  (2017). 
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Figure 2.  Map showing the  se cond ve rtical de rivative  of the  re sidual magne tic fie ld (scale  1:50 000) (data from O ntario G e ological S urve y 2003).  
T he  he avy black line  indicate s the  boundary be tw e e n asse m blage s and/or are as of unce rtain stratigraphic assignm e nt.  Faults and folds are  indicate d by 
blue  and re d line s, re spe ctive ly: se e also “S ymbols” list.  W hite  line s are  e le ctromagne tic conductors (data from O ntario G e ological S urve y 2003).

Table 2.  G e ochronological data for sample s colle cte d in Adrian and Marks townships. 
Number 
on Map 

Mineral Method a Age  
(Ma)  Interpretation Rock Type Sample 

Number 
Easting b

(m) 
Northing b

(m) 
Source c

1 Zircon CA-ID-T IMS <2687±3 Maxim um age  of de position. T hre e  distinct age s w e re
obtaine d from the  sample : 2722.7±1.5 Ma, 
2693.1±2.9 Ma and 2686.8±2.8 Ma.  De position 
occurre d during or afte r 2686.8±2.8 Ma and is like ly 
re late d to S he bandowan asse m blage  volcanism. 

Fe lsic tuff 15N S 004 288966 5371653 Kamo (2016) 

2 Zircon ID-T IMS 2679±12 T he  data give  an impre cise  age , but indicate
de position afte r G re e nwate r asse m blage  volcanism, 
with de position like ly during S he bandowan 
asse mblage  volcanism.  

V olcanic 
bre ccia 

S t 290626 5372528 Corfu and 
S tott (1998) 

3 Zircon ID-T IMS <2700±4 Maxim um age  of de position. T he se  data indicate
de position was afte r G re e nwate r asse mblage  
volcanism, but doe s allow for de position to have
occurre d be fore  S he bandowan asse m blage  
de position.  

W acke Ad 291386 5370158 Corfu and 
S tott (1998) 

4 Zircon LA-ICP –MS <2690 Maxim um age  of de position. T he  de trital zircon data 
have  an age  maxima at c irca 2690 Ma, which re fle cts 
a dominantly S he bandowan asse m blage  se dim e nt 
source .  T his age  indicate s de position was during or 
afte r S he bandowan asse m blage  volcanism, but the  
low pre cision of the  data doe s not allow furthe r 
inte rpre tation.  

Conglom e rate RL-10-360 290877 5369614 Lodge  (2012, 
2013) 

5 Badde le yite  CA-ID-T IMS 2713±2 T he  data indicate  the  age  of e mplace m e nt of the
gabbro. T he se  data also sugge st that G re e nwate r 
asse mblage  volcanism and intrusive  activity 
continue d to c irca 2713 Ma.  

G abbro 15LMR115 294356 5372761 Kamo (2016) 

6 Zircon LA-ICP –MS <2691±3 Maxim um age  of de position. U nit appe ars to have
be e n de rive d from a ne arly uniform source  and is 
like ly volcanic sandstone  de posite d during or slightly 
afte r volcanism.  

V olcanic 
sandstone

15N S 012-1 288769 5367438 Davis (2016) 

7 LA-ICP –MS no zircon Inte rm e diate  to 
fe lsic flow  

16LRM064 292332 5373040 Davis and 
S utcliffe  
(2017) 

8 Zircon LA-ICP –MS <2725±3 A se le cte d cluste r of zircon from this population 
scatte rs within e rror with an ave rage  age  of  
2725±3 Ma. O ne  inte rpre tation is that the  flow was 
e xtrude d afte r 2725±3 Ma; how e ve r, furthe r 
inte rpre tation of this age  and its re lationship to the  
re gional stratigraphy is ongoing. 

Fe lsic flow 16LMR022 290098 5373173 Davis and 
S utcliffe  
(2017)  

9 Zircon LA-ICP –MS <2696±5 T he  zircon population from this sample  has younge r 
and olde r groups. T he  zircons in the  olde r group are  
zone d, with a combine d age  of 2725±2 Ma. Zircon in 
the  younge r group are  not zone d and have  a 
combine d age  of 2696±5 Ma. T he  pre se nce  of 2 
populations indicate s a mixe d se dim e nt source  that 
was de posite d afte r 2696±5 Ma and, thus, is like ly 
part of the  S he bandowan asse m blage . 

Mudstone  to 
wacke 

15N S 026 291386 5370158 Davis and 
S utcliffe  
(2017) 

10d Zircon LA-ICP –MS <2690 Maxim um age  of de position. Large st zircon population 
is at 2710 to 2720 Ma, which re fle cts a dominantly 
G re e nwate r asse mblage  se dim e nt source . T he  
pre se nce  of younge r grains indicate s the  maxim um 
de positional age  is younge r than 2690 Ma, 
sugge sting de position occurre d during or afte r 
S he bandowan asse m blage  volcanism.  

W acke RL-10-019 291133 5364950 Lodge  (2012, 
2013) 

11d Zircon ID-T IMS 2721±2 T he  data indicate  the re  was fe lsic volcanism at c irca 
2720 Ma; thus, this unit is like ly part of the
G re e nwate r asse mblage . 

Fe lsic 
fragm e ntal 
volcanic rock 

Mr 292056 5364238 Corfu and 
S tott (1998) 

a Ab b re viations: CA-ID-TIMS = U/Pb  c he m ical ab rasion isotop ic d ilution the rm al ionization m ass sp e ctrom e try; ID-TIMS = U/Pb  isotop ic d ilution the rm al ionization m ass sp e ctrom e try;     LA-ICP–MS = lase r ab lation ind uctive ly c oup le d  p lasm a m ass sp e ctrom e try; U/Pb  = uranium –le ad . b Locations p rovid e d  as UTM co-ord inate s in North Am e rican Datum 1983 (NAD83), Z one  16. 
c Liste d  und e r “Sourc e s of Inform ation”. 
d Not shown on this m ap : sam p le  location is in Marks Township . 
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a Re d  ab b re viation ind icate s m ine ralization; b lack ab b re viation ind icate s 
    ob se rve d  m ine ralogy. Blac k ab b re viations m ay b e  use d  on the  m ap
    or in the  le ge nd .
b Sq uare  b rac ke ts are  use d  to ind icate  the  p re se nc e  of m ine rals that 
    re p re se nt significant alte ration p hase s and /or d istinct m e tam orp hic 
    asse m b lage s, for e xam p le , cod e  5a[he m ] ind icate s an oxid e -facie s 
    ironstone  with signficant he m atite ; cod e  2a[slf] ind icate s an 
    ap hanitic to fine -graine d  m assive  flow with silic ification; cod e  
    12a[cv,chl] ind icate s a gab b ro with calc ite  ve ins and  c hlorite .

c Ab b re viation ind icate s m ine ralization not ob se rve d  in outcrop  in 
    Ad rian Township , b ut inte rp re te d  to b e  in d iam ond -d rill core  (se e
    Tab le  1).
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Marginal Notes 
INTRODUCTION 
T his map shows the  P re cam brian be drock ge ology of Adrian T ownship. 
It is the  third map of a multi-ye ar proje ct focusse d on unde rstanding the  
ge ology and mine ral pote ntial of the  e aste rn S he bandowan gre e nstone  
be lt. T his update d be drock ge ology map inte grate s ne w fie ld-base d 
lithological and structural data, whole -rock ge oche m ical data and zircon 
U /P b age s with pre vious work comple te d by e xploration companie s and 
the  O ntario G e ological S urve y. P re vious be drock mapping of Adrian 
T ownship was comple te d by Be rge r (1993, 1995) and provide d 
substantial insight and ge ological data compile d in the  production of this 
map. T he  inte rpre te d structural fram e work and re gional stratigraphy of 
the  S he bandowan gre e nstone  builds on the  work of S he ge lski (1980), 
W illiams e t al. (1991), Corfu and S tott (1998) and Be rge r (1993). 
T he  map portrays 15 rock units shown in the  le ge nd. S upracrustal rock 
units 1 to 6 are  ge ne rally thought to lie  be ne ath a re gional unconformity, 
whe re as supracrustal units 7 to 10 are  conside re d to have  be e n 
de posite d above  the  unconformity. T he  similarity of som e  rock units 
above  and be low the  unconformity, and the  chronostratigraphic 
re solution afforde d by the  curre ntly available  ge ochronological data, 
make s assignm e nt of the  position of som e  outcrops and rock units 
above  and be low the  unconformity and, locally, the  e xact position of the  
unconformity unce rtain. Conse que ntly, the  coding on the  map face  may 
only approximate  the  stratigraphic age  re lationships amongst all of the  
units shown on the  map face . Figure  1 displays the  inte rpre te d 
distribution of te ctonostratigraphic asse mblage s in the  map are a and 
highlights are as whe re  unce rtainty in the  re lative  age s of rocks e xists. 
Intrusive  units 11 to 13 have  no spe cific re lative  tim ing re lationship with 
re spe ct to the  supracrustal units. In particular, rocks of unit 12 we re  
intrude d into supracrustal rock units be fore  and afte r formation of the  
unconformity. O nly intrusive  units 14 and 15 are  inte rpre te d to have  
be e n e mplace d afte r the  de position of units 1 to 13. T he  te rm inology 
use d for clastic rocks in the  le ge nd is outline d in Ratcliffe  (2016, se e 
“T e rm inology”) and is inte nde d to highlight the  distinguishing 
characte ristics of the  rocks obse rve d in Adrian T ownship. 
Airborne  magne tic and e le ctrom agne tic surve ys (O ntario G e ological 
S urve y 2003; T oe ws and Hunt 2008) we re  use d e xte nsive ly to map the  
positions of unconformitie s, faults and line am e nts. W hole -rock 
ge oche m ical analyse s w e re  comple te d for a suite  of re pre se ntative  
sample s from e ach map unit to aid in classification and characte rization 
of the  rock type s and te ctonostratigraphic asse m blage s pre se nte d on 
this map. Diamond-drill hole  logs compile d from asse ssm e nt file s w e re  
consulte d to provide  additional ge ological information for the  map are a. 
A simplifie d re pre se ntation of the se  logs is pre se nte d in T able  1. 
BEDROCK GEOLOGY OF ADRIAN TOWNSHIP 
T he  w e ste rn and northe aste rn parts of Adrian T ownship are  unde rlain 
by massive  to pillow e d aphyric thole iitic mafic m e tavolcanic flows     
(unit 2) and massive  to spinife x-be aring komatiitic basalt to komatiitic 
ultram afic m e tavolcanic flows (unit 1). T he y are  inte rbe dde d with 
che m ical m e tase dim e ntary rocks, such as oxide -facie s ironstone , che rt, 
jaspe r and graphitic m udstone  (unit 5), thin le nse s of inte rm e diate  
m e tavolcanic rocks (unit 3) and te rrige nous clastic m e tase dim e ntary 
rocks (unit 6). T he  supracrustal rocks are  intrude d by gabbro (unit 12) 
and pe ridotite  (unit 11) thought to be  the  syn-e ruptive  intrusive  
e quivale nts to the  mafic and ultram afic m e tavolcanic rocks. 
T he  southe aste rn part of Adrian T ownship is unde rlain pre dominantly 
by siltstone  and mudstone  (unit 6), abundant che m ical 
m e tase dim e ntary rocks (unit 5), and a le ns in the  te rrige nous clastic unit 
(unit 6) of mafic m e tavolcanic flows and tuffs (unit 2) that have  calc- 
alkalic and thole iitic ge oche mical signature s. Along the  southe rn 
boundary in the  e aste rn part of the  map are a, the  te rrige nous clastic 
m e tase dim e ntary unit is inte rpre te d to be  inte rcalate d with thole iitic 
amphibolite  (unit 2) and fe lsic m e tavolcanic rocks (unit 4) that e xte nd 
south into Marks T ownship. 
A package  of pre dominantly he te rolithic hornble nde -phyric and 
plagioclase -phyric inte rm e diate  volcaniclastic m e tavolcanic rocks     
(unit 8) tre nds northw e st across the  northe rn two-thirds of the  township 
and consists of tuff, lapilli tuffs, tuff bre ccia and coarse  tuff bre ccia. 
Quartz and plagioclase -phyric fe lsic m e tavolcanic rocks (unit 9), 
including flows, auto-bre cciate d flows, and bilithic lapilli tuffs and tuffs, 
we re  obse rve d as thin le nse s in the  ce ntre  of the  inte rm e diate  
volcaniclastic package  (unit 8), as we ll as a large r unit that e xte nds ove r 
2 km along the  southw e st boundary of inte rm e diate  volcaniclastic 
package . 
A late rally e xte nsive , 500 to 1000 m thick, unit of inte rm e diate  
m e tavolcanic tuff and flows (unit 3), e piclastic volcanic sandstone  and 
conglom e rate  (unit 7) and te rrige nous clastic wacke  and siltstone     
(unit 6) occurs northe ast of the  northw e st-tre nding inte rm e diate  
volcaniclastic package  (unit 8). T he se  inte rm e diate  m e tavolcanic rocks 
(unit 3) can be  diffe re ntiate d from the  inte rm e diate  volcanic rocks     
(unit 8) to the  southw e st be cause  1) the  volcaniclastic rocks are  m uch 
fine r graine d and flows are  pre se nt; 2) the y are  inte rbe dde d with thin to 
m e dium thick be ds of jaspe r, che rt and oxide -facie s ironstone ; 3) the y 
are  intrude d by abundant gabbro sills or dike s; and 4) the y have  
diffe re nt airborne  magne tic ge ophysical signature s. 
A large  package  (approximate ly 8.5 by 2.5 km) of e piclastic 
m e tase dim e ntary rocks characte rize d by biotite -be aring volcanic 
sandstone  (unit 7) and le nse s of inte rm e diate  tuffs and lapilli tuffs (unit 
8) tre nds we st along the  southe rn boundary of Adrian T ownship. T his 
unit is inte rpre te d to have  a gradational contact with te rrige nous clastic 
wacke s and siltstone  (units 6 and 10) to the  south and fault-bounde d 
contacts with fine r graine d te rrige nous clastic rocks (unit 10), including 
mudstone , siltstone  and wacke , to the  southw e st and north. A 
te rrige nous clastic unit of siltstone  (unit 6) with a high magne tic 
signature , and be ds of volcanic conglom e rate  (unit 7) and oxide -facie s 
ironstone  (unit 5), is locate d at the  southe rn map boundary in the  south-
ce ntral part of the  map are a. 
Lastly, a unit of te rrige nous clastic m e tase dim e ntary rocks (unit 10) is 
locate d in the  ce ntre  of the  map are a. It is characte rize d by thin to 
m e dium be ds of graphitic m udstone , siltstone  and wacke , with som e  
outcrops of m udstone  or che rt-be aring conglom e rate , and is intrude d by 
thin sills and dike s of gabbro (unit 12). T his unit is distinguishe d from 
the  te rrige nous clastic m e tase dim e ntary package  to the  southe ast   
(unit 6) by the  abse nce  of inte rbe dde d ironstone , which is re fle cte d in its 
magne tic signature  (se e  Figure  2). 

OCCURRENCESa

Number Name and MDI Number Deposit Type Primary Commodity Original Source 
1 Rockstone  G C-12-03 

  MDI000000001816  
Discre tionary occurre nce Zinc, coppe r S ie m ie niuk (2012) 

2 N e w Fortune  1979 
  MDI52A05N W 00003 

O ccurre nce Iron W inston and Hanna 
Mining Co. (1962) 

a Main m ine ral oc curre nc e s in Ad rian Township  as sum m arize d  from  the  Mine ral De p osit Inve ntory (O ntario Ge ological Surve y 
2016); e ntrie s use  MDI te rm inology.  Discre p anc ie s m ay oc cur in the  location of the  MDI p oints:  use rs should  ve rify location(s). 




