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U s e rs  of O GS  prod ucts  are  e ncourage d  to contact thos e  Aboriginal
communitie s  whos e  trad itional te rritorie s  may be  locate d  in the  mine ral 
e xploration are a to d is cus s  the ir proje ct.

Fig ure 1.  M ap illus trating the  location of maps  us e d  to compile  the  e xpos e d  P re cambrian be d rock ge ology, labe lle d  A through N , the  d e tails  
of which are  s ummarize d  in T able  1.  N ote  that the  map fro m  S anford  and  Arnott (2010: F igure  3) was  us e d  to compile  P ale ozoic faults  and  
to be tte r d e fine  the  P re cambrian–P ale ozoic unconformity in are as  not cove re d  by the  available  P re cambrian be d rock maps . As  S anford  and  
Arnott (2010) e ncompas s e s  the  e ntire  map are a, its  location is  not ind icate d .

Fig ure 2.  M ap ind icating the  authors ’ confid e nce  in the  inte rpre te d  be d rock ge ology be ne ath the  P ale ozoic cove r, bas e d  on proximity to e xpos e d  
P re cambrian be d rock be ne ath the  unconformity and  to e xpos e d  P re cambrian outlie rs  (ind icate d  by X), as  we ll as  proximity to we lls  that inte rs e ct 
P re cambrian bas e m e nt from which chip s ample s  we re  re cove re d  and  d e s cribe d .  Ae romagne tic d ata be come  progre s s ive ly coars e r northe as tward  
away from Gananoque  be caus e  of incre as ing thickne s s  of the  P ale ozoic cove r in the  s ame  d ire ction, e s pe cially on the  northe as t s id e  of the  
Glouce s te r fault.

Fig ure 3.  M ap ind icating the  te rrane s , d omains  and  s he ar zone s  within the  Gre nville  P rovince  und e rlying the  s tud y are a and  the ir inte rpre te d  e xte ns ions  
be ne ath the  P ale ozoic cove r.  M ap was  cons tructe d  by e xtrapolating from e xpos e d  P re cambrian be d rock e xpos ure s  in O ntario, Que be c and  N e w York 
S tate , as  we ll as  by us ing re gional ae romagne tic d ata.  Abbre viations : BL-LS Z, Black Lake –Labe lle  s he ar zone , an inte rpre te d  s he ar zone  that may link 
the  e xpos e d  Black Lake  s he ar zone  in N e w York S tate  with the  Labe lle  s he ar zone  in Que be c.  CCM Z, Carthage  Colton mylonite  zone , an inte rpre te d  
e xte ns ion of a d e formation zone  of the  s ame  name  which s e parate s  the  Ad irond ack Highland s  and  the  Ad irond ack Lowland s  d omains  in N e w York S tate .  
M S Z, M abe rly s he ar zone ; R LM Z, R obe rts on Lake  mylonite  zone .

Fig ure 4.  M ap of the  firs t ve rtical d e rivative  (1-VD) of the  magne tic fie ld  for e as te rn O ntario.  T he  inte ns ity and  morphology of ae romagne tic s ignature s  
attribute d  to d iffe re nt obs e rve d  ge ological formations  (plutons , marble  bas ins , s he ar zone s , d ike s , e tc.) we re  us e d  to inte rpre t the  P rote rozoic fe ature s  
be ne ath the  P ale ozoic cove r.  M agne tic d ata fro m  O ntario Ge ological S urve y (2014b).

Ma rg ina l Notes

INTR ODUCTION
T he  ge ology of the  P re cambrian bas e m e nt be ne ath the  P ale ozoic s trata
of e as te rn O ntario was  poorly known be caus e  of low-re s olution
ae romagne tic cove rage  (800 m line  s pacing) and  limite d  d iamond
d rilling that pe ne trate d  through to bas e me nt. T o improve  our knowle d ge
of this  are a, in late  2013, 34 724 line -kilome tre s  of ae romagne tic d ata
we re  colle cte d  at 400 m line  s pacing ove r a 12 515 km 2are a of e as te rn
O ntario e as t of longitud e  76°30′30″W  to the  Que be c bord e r (F igure s  1,
2, 3 and  4). T he s e  d ata we re  re ce ntly re le as e d  as  Ge ophys ical Data S e t
1075 (O ntario Ge ological S urve y 2014b) and  we re  accompanie d  by a
s e rie s  of hard -copy maps . T he  highly urbanize d  are as  around  the  citie s
of O ttawa and  Cornwall we re  e xclud e d  from the  s urve y be caus e  of the
conce ntration of man-mad e  magne tic fe ature s  and  for s afe ty re as ons .
T his  map pre s e nts  an inte rpre tation of the  und e rlying bas e m e nt ge ology
of the  e as te rn O ntario ge ophys ical s urve y are a and  its  s urround ings
utilizing this  d e taile d  ae romagne tic d ata, and  is  bas e d  on tracing known
s urface  ge ology (as  s ummarize d  in T able  1) be ne ath the  P ale ozoic
s trata, which are  as s ume d  to be  magne tically trans pare nt.

GEOLOGICAL SETTING OF EASTER N ONTAR IO
Eas te rn O ntario is  und e rlain by M e s oprote rozoic me tas e d ime ntary and
me taplutonic rocks  of the  Ce ntral M e tas e d ime ntary Be lt of the  Gre nville
P rovince . F igure  3 illus trate s  the  main te ctonic fe ature s  pre s e nt in the
s urve y are a. T able  3 s ummarize s  the  te ctonic his tory of e as te rn O ntario
from the  mid d le  of the  M e s oprote rozoic to the  R e ce nt.
T wo main lithote ctonic s ubd ivis ions  of the  Ce ntral M e tas e d ime ntary Be lt
are  pre s e nt in e as te rn O ntario, with Highway 7 approximate ly coincid e nt
with the  bound ary be twe e n the  2 s ubd ivis ions  (see F igure  3). T o the
s outh and  s outhe as t are  me d ium-pre s s ure  granulite -facie s  rocks  of the
F ronte nac te rrane , whe re as  to the  north and  northe as t are  uppe r
gre e ns chis t- to lowe r amphibolite -facie s  rocks  of the  S harbot Lake
d omain (see F igure  3;see T able  3). T he y are  s e parate d  by the  M abe rly
s he ar zone  that forme d  atc irc a 1160 M a (see T able  3).
De taile d  d e s criptions  of the  F ronte nac te rrane  and  S harbot Lake
d omain can be  found  in Eas ton (1992) and  Carr e t al. (2000). T he
following brie f s ummary is  bas e d  on thos e  s ource s . T he  F ronte nac
te rrane  cons is ts  of marble , quartzite  and  paragne is s , which we re
me tamorphos e d  to granulite  facie s  atc irc a 1168 M a coincid e nt with
e mplace me nt of monzonite , s ye nite  and  d iorite  plutons  of the  F ronte nac
intrus ive  s uite  (Eas ton 1992; Corfu and  Eas ton 1997). F ronte nac
intrus ive  s uite  plutons  younge r thanc irc a 1164 M a occur in both
F ronte nac te rrane  and  S harbot Lake  te rrane , ind icating that the  2
te rrane s  we re  amalgamate d  to one  anothe r by that time . Argon-argon
cooling age s  on hornble nd e  s ugge s t that the  F ronte nac te rrane  was
little  affe cte d  by s ubs e que nt Gre nville  me tamorphic e ve nts  afte rc irc a
1120 M a (Cos ca, S utte r and  Es s e ne  1991) (see T able s  2 and  3). In
contras t, S harbot Lake  d omain is  a marble -d ominate d  te rrane , although
amphibolite , d e rive d  from mafic me tavolcanic rocks , is  abund ant along
the  M abe rly s he ar zone  and  in the  northwe s te rn part of the  d omain. T he
s upracrus tal rocks  of S harbot Lake  d omain we re  intrud e d  atc irc a
1225 M a by large  gabbroic intrus ions  of the  Lavant intrus ive  s uite  and ,
s ubs e que ntly, at le as t in the  s outhe as t, by plutons  of the  F ronte nac
intrus ive  s uite . Be twe e n 1090 and  1065 M a, both the  F ronte nac te rrane
and  the  S harbot Lake  d omain we re  intrud e d  by monzonite , s ye nite  and
granite  plutons  of the  Ke ns ington–S kootamatta intrus ive  s uite .
S e ve ral mafic d ike  s warms  are  pre s e nt within the  s urve y are a, mos tly
within F ronte nac te rrane , and  includ e  the  Kings ton (or F ronte nac) d ike
s warm (e mplace d  atc irc a 1160 M a, U /P b: David s on e t al. 2009), the
R id e au d ike  s warm (594±1 M a, U /P b: Buchan e t al. 2011), the  Gre nville
d ike  s warm (c irc a 590 M a, U /P b: Kamo, Krogh and  Kumarape li 1995)
and  the  Brockville  d ike  s warm (c irc a 420 M a, K/Ar: P ark and  Irving
1972).

NOTES R EGAR DING TYPES OF DATA PR ESENTED
ON THE MAP
Geolog ica l Da ta
T he  ge ological polygons  s hown on the  map are  und e rlain by a
gre ys cale  s had e d -re lie f image  of the  firs t ve rtical d e rivative  of the
e as te rn O ntario and  R e nfre w ae romagne tic s urve ys  (O ntario Ge ological
S urve y 2014d , 2014e ) in ord e r to illus trate  the  d iffe re nt ge ophys ical
e xpre s s ion of the  d iffe re nt ge ological units . S un angle  is  from the
northwe s t (315°) with an e le vation of 45°. Are as  of high magne tic re lie f
are  e xpre s s e d  as  re gions  of s trongly varying s had ing. Lowe r magne tic
re lie f are as  are  d is playe d  as  re gions  of s ubd ue d  s had ing variation.
Contacts  be twe e n ge ological units  are  ind icate d  as  ge ological contacts
in are as  of e xpos e d  bas e m e nt and  as  ge ophys ical contacts  in are as
be ne ath the  P ale ozoic.
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                              LEGENDabcd

   P HANEROZOIC
        CENOZOIC

         QUATERNARY
                P LEISTOCENE AND RECENT
                                         U NCONFORMITY

      MESOZOIC
          CRETACEOUS

  Alkalic Intrus ive  R ocks  (M onte re gian Alkaline  Igne ous  P rovince ) 
  (124 M a)ef

                     INTRU SIV E CONTACT

       P ALEOZOIC
           UP P ER ORDOVICIAN (Ottawa Group), MIDDLE 
           ORDOVICIAN (Rockcliffe Form ation), LOW ER ORDOVICIA
           (Beekm antown Group) and  CAMBRIAN (P otsd am  Group)g

                          Lime s tone , d olomite , calcare ous  lime s tone , calcare ous  
                          d olomite , gre e n mud s tone  and  calcare ous  s and s tone , 
                          s and s tone , minor conglome rate
                                             U NCONFORMITY

P RECAMBRIAN
   NEOP ROTEROZOIC

 Ma fic Intrusive R ocks (Unknown Affinity)
 22a   M afic d ike , mappe d , unknown age  or s warm e
 22b   M afic d ike , ge ophys ically d e fine d , unknown age  or s warm
                    INTRU SIV E CONTACT
 Ma fic Intrusive R o

h
cks (Grenville a nd R idea u Dia b a se Dike 

 Swa rm s) (590 Ma )
 21a   Gabbro, fine  to me d ium graine d ; d ike s
 21b   Gabbro to d iorite , fine  to me d ium graine d ; porphyritic and  
          amygd aloid al d ike s e

                    INTRU SIV E CONTACT

   MESOP ROTEROZOIC
 Kensing ton–Skoota m a tta  Intrusive Suitei (1080 to 1065 Ma )
 Gra nitic Intrusive R ocks:  Granite , alkali fe ld s par granite , minor 
 granod iorite , pink to gre y, magne tic

 Syenitic Intrusive R ockse:  S ye nite , monzonite , quartz 
 monzonite , minor s ye nod iorite , mas s ive , le ucocratic, pink to 
 re d , typically magne tic
                    INTRU SIV E CONTACT
 Ma fic Intru
 (1159 Ma )eh

sive R ocks (King ston Dia b a se Dike Swa rm ) 

                    INTRU SIV E CONTACT
 Frontena c Intrusive Suitei (1180 to 1150 Ma )
 Gra nitic Intrusive R ocks:  M onzogranite , s ye nogranite , minor 
 granod iorite , pink to gre y

 Syenitic Intrusive R ocks:  S ye nite , monzonite , quartz monzonite , 
 mas s ive , le ucocratic, pink to re d ; typically magne tic

 Dioritic Intrusive R ocks:  Diorite , quartz d iorite ; foliate d  to mas s ive

 Ga b b roic Intrusive R ocks:  Gabbro, le ucogabbro, anorthos ite  
 gabbro, minor anorthos ite ; foliate d  to gne is s ic
  La va nt Intrusive Suitei (1240 to 1220 Ma )
  Gra nitic Intrusive R ocks:  M onzogranite , granod iorite , minor 
  tonalite , pink to gre y

  Ma fic Intrusive R ocks
  12a   Gabbro, le ucogabbro, minor anorthos itic gabbro, pyroxe nite , 
           locally pre s e rving igne ous  laye ring
  12b   Gabbro, fine - to me d ium-graine d , s ills  and  d ike s  intrud e d  
           into rocks  of unit 11
  Elzevir Intrusive Suitei (1270 to 1240 Ma )
  Gra nitic Intrusive R ocks: Granod iorite , tonalite , minor 
  monzogranite , typically gre y to pink-gre y; variably magne tic
                     INTRU SIV E CONTACT

                GR EN VILLE S U P ER GR O U P
      Regio n a l L o w- to  Mo dera te-Pressure U pper Green sc hist- to  
  Am phib o lite-Fa c ies Meta m o rphism  in  the Sha rb o t L a ke Do m a in
                                             a t circa 1070 Ma  
                     SHARBOT LAKE DOMAIN

  Silicicla stic Meta sedim enta ry R ocks
  10a   Impure  s and s tone , minor mud s tone  and  s ilts tone , 
           locally thin to me d ium laye re d , locally rus ty we athe ring
  10b   Gne is s , quartzofe ld s pathic, e xhibiting gne is s ic to migmatitic 
           te xture s , d e rive d  from me tamorphos e d  s ilts tone , impure  
           s and s tone  and  mud s tone , typically magne tic.  P orphyroblas tic
           mine rals  includ e  garne t, s illimanite , cord ie rite , hype rs the ne  
           and  amphibole . M ay be  e quivale nt of unit 5
  Ca rb ona te Meta sedim enta ry R ocks: Calcite , d olomite  and  
  s ilice ous  d olomite  marble s , typically thin to me d ium laye re d , 
  locally containing mine rals  s uch as  phlogopite , tre molite  
  and  d iops id e
  Meta volca nic R ocks
  8a     P re d ominantly mafic me tavolcanic rocks , fine  to me d ium 
           graine d , locally pillowe d ; inte rcalate d  with minor inte rme d iate
           me tavolcanic rocks  and  minor mud s tone  and  s ilts tone
  8b     Amphibolite , fine  to me d ium graine d
                     TECTONIC CONTACT

                 Regio n a l Mo dera te- to  High-Pressure Gra n ulite-Fa c ies 
        Meta m o rphism  in  the Ro c her–Fen du Sub do m a in  a t circa 1168 Ma  

             ROCHER–FENDU SUBDOMAIN
   Gneiss: Gne is s  of mafic to inte rme d iate  compos ition d e rive d  
   from a varie ty of protoliths .  A ge ophys ically d e fine d  unit not 
   e xpos e d  on s urface  in the  map are a, although e quivale nts  
   are  e xpos e d  in the  Cobd e n are a.  M agne tic patte rn is  
   characte rize d  by wormy, alte rnating, magne tic highs  and  lows
                      TECTONIC CONTACT
    Regio n a l L o w- to  Mo dera te-Pressure Gra n ulite-Fa c ies 
  Meta m o rphism  in  the Fro n ten a c  Terra n e a t circa 1168 Ma

                   FRONTENAC TERRANE
  Tectonites: Gne is s , mafic, inte rme d iate  and  fe ls ic, typically 
  thin laye re d , highly d e forme d , d e rive d  in part from units  1 to 5.  
  M ay locally contain laye rs , le ns e s  and  pod s  of intrus ive  
  rocks , includ ing me tagabbro and  me ta-anorthos ite
   Mig m a titic R ocks
  5a     Gne is s , quartzofe ld s pathic, typically d e rive d  from units  3 
           and /or 4, which are  variably intrud e d  by s ye nite  and /or 
           granite  of units  8 and  9 to form lit-pa r-lit gne is s e s
  5b     Gne is s , quartzofe ld s pathic, containing 5 to 15% le ucos ome  
           like ly forme d  d uring partial me lting
  Gra nulitee: Gne is s , quartzofe ld s pathic, e quigranular 
  (granulite -te xture ), fine  to me d ium graine d , pyroxe ne  be aring 
  (granulite  facie s )
  Silicicla stic Meta sedim enta ry R ocks: Gne is s , quartzofe ld s pathic, 
  e xhibiting gne is s ic to migmatitic te xture s , d e rive d  from 
  me tamorphos e d  s ilts tone , impure  s and s tone  and  mud s tone , 
  typically magne tic.  P orphyroblas tic mine rals  includ e  garne t, 
  s illimanite , cord ie rite , hype rs the ne  and  amphibole
  Qua rtz-R ich Silicicla stic Meta sedim enta ry R ocks: 
  M e tamorphos e d  s and s tone  (quartzite ), fine  to me d ium
  graine d , white  to buff, locally inte rcalate d  with calcare ous  
  me tas e d ime ntary rocks  (unit 1) and /or othe r me tas e d ime ntary 
  rocks  (unit 3). T ypically d is play low magne tic s us ce ptibility, 
  e xce pt whe re  inte rcalate d  with magne tic me tas e d ime ntary 
  rocks  of units  4 and /or 5
  Ca rb ona te Meta sedim enta ry R ocks
  1a   Calcite  and  d olomite  marble , minor calc-s ilicate  and  
         quartz-plagioclas e  pe gmatite  d ike s  and  ve ins , all typically 
         non-magne tic.  T he  marble s  typically contain mine rals  
         s uch as  biotite , d iops id e , titanite , tre molite  and  wollas tonite
  1b   R ocks  of unit 1 inte rlaye re d  with rocks  of unit 2, minor 
         calc-s ilicate  and  quartz-plagioclas e  pe gmatite  d ike s  
         and  ve ins , all typically non-magne tice
  1c   M arble  te ctonic bre ccia, calcite  matrix, with fragme nts  
         of amphibolite , quartzofe ld s pathic gne is s , me taquartz-
         are nite  and  rich in mine rals  s uch as  biotite , phlogopite , 

                            tre molite , d iops id e  
a The Prec a m b ria n  legen d is a  litho tec to n ic  o n e, a n d stra tigra phic  o rder 
     is o n ly in  pa rt im plied b y n um eric a l o rder.  All Prec a m b ria n  ro c ks ha ve 
     b een  sub jec ted to  regio n a l m eta m o rphism ; m a n y n o n -m eta m o rphic  
     term s a re used fo r the sa ke o f b revity.
b Co des, un less o therwise in dic a ted, refer to  da ta  c o m piled fro m  geo lo gic a l  
    m a ps listed un der “So urc es o f In fo rm a tio n ”.
c The letter “G” prec edin g a  c o de refers to  da ta  in terpreted fro m  
     a ero m a gn etic  geo physic a l m a ps listed un der “So urc es o f In fo rm a tio n ”.
d This legen d a lso  a pplies to  Prelim in a ry Ma ps P.3792 (n o rthea st sheet)  
     a n d P.3793 (so uth sheet).  No t a ll ro c k types m a y b e presen t o n  ea c h  
     o f the 3 m a ps.
e U n it a b sen t o n  this m a p (n o rthwest sheet).
f  Age from Eb y (1984) a n d from Fo la n d et a l. (1986).
g Pa leo zo ic  stra tigra phy afte r Arm stro n g a n d Do dge (2007).
h Age from Ka m o , Kro gh a n d Kum a ra peli (1995) a n d from Buc ha n  et a l. 
     (2011).
i  Ign eo us ro c k suites a n d their a ge ra n ges a re a da pted from L um b ers et 
     a l. (1990) a n d from Ea sto n  (1992), b a sed o n  a dditio n a l geo c hro n o lo gic a l 
     da ta  fo un d in Ea sto n  a n d Ka m o  (2011), Mezger et a l. (1993) a n d
     Pehrsso n , Ha n m er a n d va n  Breem en  (1996).
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T he  d e gre e  of confid e nce  in the  inte rpre te d  ge ology is  ind icate d  in
F igure  2. Confid e nce  is  lowe s t in the  e as te rn part of the  s urve y are a
be caus e  of incre as e d  thickne s s  of the  P ale ozoic cove r, which s ubd ue s
the  ae romagne tic s ignal, and  incre as e d  d is tance  from e xpos e d
P re cambrian bas e m e nt.
P ale ozoic rock units  are  not ind icate d  d ire ctly on the  map, although the
P re cambrian–P ale ozoic unconformity is  ind icate d . T he  latte r has  be e n
locally s implifie d  from more  d e taile d  ge ological maps  for d is play
purpos e s .

Geophysica l Da ta
F igure  4 illus trate s  s ome  of the  ke y fe ature s  id e ntifie d  d uring the
pre liminary phas e s  of ge ological inte rpre tation of the  ae romagne tic
s urve y of e as te rn O ntario.

Magnetic Character of Major Rock Units
M arble s  in both F ronte nac te rrane  (unit 1) and  S harbot Lake  d omain
(unit 9) are  characte rize d  by low magne tic s us ce ptibility, as  are  the  more
e xte ns ive  are as  of me tas and s tone  (quartzite ) (units  2 and  3) pre s e nt
within F ronte nac te rrane  (see F igure  4). M os t of the  granulite -facie s
me tas e d ime ntary gne is s e s  of F ronte nac te rrane  (units  4 and  5) have
mod e rate  to high magne tic s us ce ptibility. T he  me tas e d ime ntary gne is s e s
can be  d is tinguis he d  from othe r units  with high magne tic s us ce ptibility
by the ir re lative ly narrow wid th and  the ir curviline ar tre nd s , which locally
give  the  appe arance  of be ing be nt or fold e d  (see F igure  4). P lutons  of
both the  F ronte nac s uite  (units  14 to 17) and  Ke ns ington–S kootamatta
s uite  (units  19 and  20) are  characte rize d  by mod e rate  to high magne tic
s us ce ptibility, re gard le s s  of bulk rock compos ition, and  cannot be
d is tinguis he d  e as ily from one  anothe r on the  bas is  of magne tic d ata.
T he s e  plutons  can e xhibit ovoid  to s e micircular s hape s  of ge ne rally
uniform magne tic characte r, s uch as  the  3 clos e ly s pace d
Ke ns ington–S kootamatta s uite  plutons  locate d  north of W e s tport (see
F igure  4), or the y can have  more  e longate  s hape s  with alte rnating band s
of magne tic highs  and  lows , with the  Chris tie  Lake  pluton (F ronte nac
s uite ) be ing a typical e xample  (see F igure  4).
M afic d ike s  (units  18, 21 and  22) appe ar as  thin line ar ae romagne tic
highs , and  are  as s igne d  to a particular d ike  s warm bas e d  on the ir
orie ntation. Dike s  of the  F ronte nac (Kings ton) d ike  s warm (unit 18) tre nd
north to northwe s t, and  are  found  mainly in the  we s te rn part of the
s urve y are a ne ar Kings ton. Dike s  of the  Gre nville  d ike  s warm (unit 21)
tre nd  we s t-northwe s t, and  are  commonly s ubparalle l to coincid e nt with
faults  of the  O ttawa–Bonne che re  grabe n. Dike s  of the  R id e au and
Brockville  d ike  s warms  both tre nd  northe as t, s ubparalle l to faults  along
the  S t. Lawre nce  R ive r and , cons e que ntly, in the  abs e nce  of s urface
e xpos ure , cannot be  s e parate d  from one  anothe r magne tically.

Regional Observations
T he  P ale ozoic cove r in the  we s te rn two-third s  of the  s urve y are a,
roughly all of the  are a from approximate ly 75°18′W  to the  we s te rn limit
of the  s urve y (~76°30′30″W ), is  re lative ly thin, that is , le s s  than 400 m
thick give n the  s tre ngth of the  obs e rve d  magne tic s ignal from the
bas e me nt rocks  (see F igure  4). Ge ne rally, only the  lowe rmos t part of the
P ale ozoic s e ction in e as te rn O ntario is  e xpos e d  in the  we s te rn two-
third s  of the  s urve y are a, re pre s e nting d e pos ition d uring the  Cambrian to
the  lowe rmos t U ppe r O rd ovician.
In contras t, the  P ale ozoic cove r in the  e as te rn one -third  of the  s urve y
are a, e as t of approximate ly 75°18′W  and  north of the  e as t-tre nd ing
Glouce s te r fault (see F igure  4), is  cons id e rably thicke r, that is , more  than
800 m thick. T his  gre ate r thickne s s  has  the  e ffe ct of s moothing the
magne tic s ignal from the  bas e m e nt rocks , making the  re s ulting
anomalie s  more  d iffus e  and /or le s s  inte ns e  (see F igure  4). T his  change
in thickne s s  is  corroborate d  by a fe w d iamond -d rill hole s  that ind icate
d e pth to bas e m e nt of be twe e n 800 and  900 m in the  are a ne ar the  town
of R us s e ll (W illiams , R ae  and  W olf 1985a; W illiams  1991). As  we ll, the
uppe r part of the  P ale ozoic s e ction, cons is ting of the  uppe rmos t units  of
the  U ppe r O rd ovician, is  e xpos e d  north of the  Glouce s te r fault (W illiams ,
R ae  and  W olf 1985a; W illiams  1991). T he  e s timate d  maximum
thickne s s  of the  comple te  P ale ozoic s e ction in e as te rn O ntario is  le s s
than 1260 m, bas e d  on d ata from W illiams  (1991). As  a cons e que nce  of
this  incre as e d  thickne s s , inte rpre tation of the  bas e me nt ge ology is  le s s
re liable  in the  e as te rn one -third  of the  s urve y are a (see F igure  2).
A north-northe as t–tre nd ing s tructure  e xte nd ing from M orris burg to the
Que be c bord e r (see F igure  4) re pre s e nts  a major change  in the
bas e me nt ge ology, pe rhaps  marking the  change  from F ronte nac te rrane
granulite -facie s  rocks  to the  we s t, to mid d le  to uppe r amphibolite -facie s
marble s  and  plutonic rocks  of the  Ad irond ack Lowland s  to the  e as t (see
F igure  3).
T he  M abe rly s he ar zone  its e lf is  not re ad ily appare nt in the  magne tic
d ata; howe ve r, a 10 to 20 km zone  in F ronte nac te rrane  imme d iate ly
s outh of the  known trace  of the  M abe rly s he ar zone  is  characte rize d  by
s trong line ar magne tic tre nd s  (see map;see F igure s  3 and  4). T his
line ar zone  is  inte rpre te d  as  an are a of high s train pre s e nt in the  hanging
wall of the  M abe rly s he ar zone .

Bas e m e nt rocks  are  e xpos e d  in the  Carp R id ge , which is  an
approximate ly 8 km wid e  hors t d e ve lope d  be twe e n the  Haze ld e an fault
on the  s outh and  an unname d  fault to the  north (see F igure  4). Bas e d
on inte rpre tation of the  ge ophys ical d ata and  fie ld  obs e rvations , the
location of the  M abe rly s he ar zone  has  be e n move d  farthe r e as t
compare d  to its  location on pre vious ly publis he d  maps  (e .g., O ntario
Ge ological S urve y 1991).
T he  magne tic characte r of the  P re cambrian bas e m e nt (unit 7) on the
north s id e  of the  Carp R id ge  is  totally d iffe re nt than any othe r part of the
s urve y are a, and  cons is ts  of a patte rn of clos e ly s pace d , alte rnating,
line ar magne tic highs  and  lows  (see map;see F igure  4). A s imilar
patte rn was  obs e rve d  in magne tic d ata from both O ntario and  Que be c
in the  Cobd e n are a imme d iate ly to the  we s t-northwe s t (Eas ton 2014).
Eas ton (2014) as s igne d  the  rocks  in the  Cobd e n are a that e xhibite d  this
magne tic patte rn to a ne w s ubd omain, the  R oche r–F e nd u s ubd omain,
which cons is ts  of high-grad e  mafic to inte rme d iate  gne is s  pre s e nt as
thrus t s he e ts  s itting atop lowe r grad e  marble s .

Faults
F aults  s hown in blue  affe ct both P re cambrian and /or P ale ozoic s trata,
and  includ e  P ale ozoic faults  id e ntifie d  by S anford  and  Arnott (2010) that
have  an ae romagne tic e xpre s s ion. M any of the  P ale ozoic faults
id e ntifie d  by W illiams  (1991) have  no ae romagne tic e xpre s s ion and ,
thus , are  not s hown on the  map.
F aults  that appare ntly only affe ct P re cambrian rocks  are  s hown in d ark
blue , and  includ e  bound ing faults  of major d e formation zone s  that are
not known to have  und e rgone  re activation in the  P hane rozoic, as  we ll
as  inte rpre te d  faults  be ne ath the  P ale ozoic that appe ar to only affe ct
P re cambrian rocks .

Geochronolog ica l Da ta
Ge ochronological d ata for the  are a are  lis te d  in T able  2 and  are
d is playe d  on the  map.

Minera l Deposit Da ta
M ine ral d e pos it d ata s hown on the  map cons is t of a s e le ction of
prod uce rs , pas t-prod uce rs  and  pros pe cts  from the  M ine ral De pos it
Inve ntory (O ntario Ge ological S urve y 2014c). Dis cre tionary occurre nce s
and  occurre nce s  are  not d is playe d  in ord e r to re d uce  clutte r on the  map.
F or s imilar re as ons , the  following commod itie s  are  not d is playe d :
apatite , clay, ge ms tone s  (varie ty of type s ), grave l, he matite , marl,
mine ral s pe cime ns , mis ce llane ous  s tone , pe at, and  tourmaline . In the
cas e  of s tone  occurre nce s  hos te d  in P ale ozoic s trata (d olos tone ,
lime s tone , s hale  and  s ilica s and ), only prod uce rs , pas t-prod uce rs  and
pros pe cts  are  d is playe d  on the  map.

IMPLICATIONS FOR  MINER AL EXPLOR ATION
T he  thinne s s  of the  P ale ozoic cove r ove r the  we s te rn two-third s  of the
s urve y are a me ans  that mine ral type s  e xpos e d  on s urface  s hould  be
pre s e nt, and  re lative ly acce s s ible , throughout much of the  s urve y are a.
Cond itions  are  e s pe cially favourable  for find ing contact-re late d
mine ralization give n the  s harp magne tic contras t be twe e n the  plutons
and  the ir hos t rocks .
M e tallic mine ral e xploration ove r the  e as te rn one -third  of the  s urve y
are a is  impractical give n the  much gre ate r thickne s s  of the  P ale ozoic
cove r. T his  are a d oe s , howe ve r, have  pote ntial for hyd rocarbon
e xploration, bas e d  in part on d ata from conod ont s tud ie s  in the  are a
(Le gall, Barne s  and  M acque e n 1981).
In the  we s te rn part of the  s urve y are a, the  conod ont alte ration ind e x is  3
(90 to 120°C), which is  in the  liquid  wind ow and  highe r than much of
s outhwe s te rn O ntario (Le gall, Barne s  and  M acque e n 1981). Howe ve r,
s trata in this  are a are  ge ne rally thin (<400 m) and  the re  are  no s uitable
cap rocks  pre s e nt.
In the  e as te rn part of the  s urve y are a, s trata are  thicke r (up to ~800 m),
but it is  not known if s uitable  s ource  rocks  we re  pre s e nt. If S ilurian cap
rocks  we re  d e pos ite d  in this  are a, the y have  s ince  be e n e rod e d , which,
whe n combine d  with the  e xte ns ive  faulting his tory of the  are a, may have
caus e d  the  los s  of any accumulate d  hyd rocarbons . Clos e  to M ontre al,
the  conod ont alte ration ind e x is  4.5 or ove rmature  (185 to 300°C), like ly
d ue  to Cre tace ous  magmatic activity in the  are a (Le gall, Barne s  and
M acque e n 1981).
T wo pos s ible  M onte re gian (M e s ozoic) intrus ions  (unit 23) are  pre s e nt in
the  e as te rn part of the  s urve y are a. T he  intrus ion ne ar S t. Anne  d e
P re s cott be ing pote ntially acce s s ible , as  it occurs  in the  ce ntre  of a
hors t, and  the re  are  a fe w e xpos ure s  of P re cambrian rock on the  north
s id e  of the  intrus ion. In ad d ition, a d iamond -d rill hole  through the
P ale ozoic on the  e as t flank of the  intrus ion inte rs e cte d  the  P re cambrian
bas e me nt at a d e pth of 9.1 m (W illiams , R ae  and  W olf 1985b).
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Ta b le 3.  S ummary of te ctonic e ve nts  from the  mid d le  M e s oprote rozoic to the  R e ce nt, in and  around  s outhe as te rn O ntario. 
 
Ag e Event Tectonic Setting  Ma jor Effects R eference a 
Post-Grenvillia n Events     
Quate rnary to R e ce nt R e ve rs e  motion on O ttawa–Bonne che re  grabe n faults  F ar-fie ld  compre s s ional Localize d  e arthquake s , e s pe cially in we s te rn Que be c s e is mic zone  and  along S t. Lawre nce  

grabe n faults  
F ors yth (1981) 

c irc a  124 M a M onte re gian alkaline  magmatis m (re late d  to M e te or hots pot 
trace ), bre akup of P angae a 

Hot-s pot and /or e xte ns ional M onte re gian plutons  e xpos e d  ne ar M ontre al, jus t e as t of O ntario bord e r Eby (1984); F oland  e t al. (1986) 

176 to 148 M a De ve lopme nt of S t. Lawre nce  grabe n and  re activation of 
O ttawa–Bonne che re  grabe n faults  

Exte ns ional Emplace me nt of lamprophyre  and  kimbe rlitic d ike s  ne ar P icton (176 M a); intrus ions  in Kirkland  
Lake  are a (160 to 148 M a) 

He aman and  Kjars gaard  (2000) 

440 to 180 M a Gap in magmatis m and  d e formation P as s ive  N o S ilurian or younge r s trata pre s e rve d  in s outhe as te rn O ntario; no e vid e nce  for active  Acad ian or 
Alle ghe nian d e formation 

 

470 to 440 M a T aconic O roge ny, fore land  bas in d e formation; local 
re activation of O ttawa–Bonne che re  grabe n faults  

Compre s s ional Calcite  ± barite  ± ce le s tite  ± fluorite  ± gale na ve ins  throughout s outhe as te rn O ntario; re s e tting of 
K/Ar and  Ar/Ar age s  to c irc a  420 M a 

see s ummary in  Eas ton (1992); Dix and  Al R od han (2006) 

520 to 450 M a S hallow marine  trans gre s s ion P as s ive  m argin S iliciclas tic d e pos ition (P ots d am Group) followe d  by carbonate  and  minor s iliciclas tic d e pos ition 
from Lowe r to U ppe r O rd ovician 

Arms trong and  Dod ge  (2007) 

c irc a  590 M a Bre akup of R od inia, grabe n d e ve lopme nt Exte ns ional F ormation of O ttawa–Bonne che re  grabe n, alkalic and  carbonatitic magmatis m and  d ike  
e mplace me nt (in O ntario); e mplace me nt of R id e au (584 M a) and  Gre nville  (590 M a) d ike  
s warms ; T ibbe t Hill F ormation volcanis m imme d iate ly e as t of O ntario 

Kamo, Krogh and  Kumarape li (1995); Buchan e t al. (2011) 

990 to 590 M a 
 

Gre nville  mountains  e rod e d  re s ulting in a pe ne plain P as s ive    

Otta wa n Orog eny (Grenvillia n)     
1080 to 1030 M a O roge nic collaps e  Exte ns ional Ke ns ington–S kootamatta and  late  s ye nite  intrus ive  s uite  plutons  e mplace d  in the  Compos ite  Arc 

Be lt, d e ve lopme nt of R obe rts on Lake  mylonite  zone  
see s ummary in  Carr e t al. (2000); Eas ton (2013) 

1080 to 1030 M a P e ak of O ttawan O roge ny d e formation and  me tamorphis m  Compre s s ional R e gional d e formation and  me tamorphis m, e xte nd e d  pe riod  of high te mpe rature s  re s ulting in zircon 
and  monazite  growth, re gional partial me lting and  granulite -facie s  me tamorphis m in the  Ce ntral 
Gne is s  Be lt and  the  Ad irond ack Highland s  

see s ummary in  Carr e t al. (2000) 

1145 to 1080 M a Gap in magmatis m and  d e formation Exte ns ional M agmatic gap in O ntario coincid e nt with ope ning of the  M id contine nt R ift in northwe s t O ntario see s ummary in  Carr e t al. (2000) 
1170 to 1145 M a O roge nic collaps e  Exte ns ional M abe rly s he ar zone  cut by s titching plutons  at c irc a  1160 to 1155 M a; F ronte nac d ike  s warm; 

anorthos ite -mange rite -charnockite -granite  (AM CG) magmatis m e ls e whe re  in Gre nville  P rovince  
see s ummary in  Carr e t al. (2000) 

Sha winig a n Orog eny (Grenvillia n)     
1190 to 1155 M a (me tamorphic pe ak 

c irc a  1168 M a in O ntario) 
S hawinigan O roge ny Compre s s ional Granulite -facie s  me tamorphis m in O ntario; d e ve lopme nt of M abe rly s he ar zone ; e mplace me nt of 

F ronte nac intrus ive  s uite  in O ntario, Che vre uil, Hyd e  S chool, Antwe rp–R os s ie  intrus ive  s uite s  
(Que be c, N e w York) 

see s ummary in  Carr e t al. (2000) 

Ea rlier Events North of the Ma b erly Shea r Zone    
1210 to 1190 M a O roge nic collaps e  Exte ns ional  see s ummary in  Carr e t al. (2000) 
1250 to 1190 M a Elze virian O roge ny (may be  d iachronous  acros s  the  

Compos ite  Arc Be lt) 
Compre s s ional Lavant and  M e thue n intrus ive  s uite  plutons  e mplace d  in O ntario see s ummary in  Carr e t al. (2000) 

1290 to 1220 M a Is land  arcs  and  back-arc bas ins  form in the  Compos ite  Arc Be lt S ubd uction and  back-arc e xte ns ion Inte rpre tation bas e d  on ge oche mical and  is otopic s ignature s .  O nly S harbot Lake  d omain, like ly a 
back-arc bas in, is  pre s e nt in the  map are a 

see s ummary in  Carr e t al. (2000) 

Ea rlier Events South of the Ma b erly Shea r Zone    
1300 to 1260 M a Carbonate , s iliciclas tic and  volcaniclas tic s e d ime ntation 

(Ad irond ack Lowland s ) 
P as s ive  margin, pos s ibly in a back-arc s e tting S e d ime ntation.  Inte rpre tation bas e d  on d e trital zircon d ata and  ge oche mical and  is otopic 

s ignature s  
Chiare nze lli e t al. (2015) 

1450 to 1300 M a Carbonate  and  s iliciclas tic s e d ime ntation (F ronte nac T e rrane ) P as s ive  margin S e d ime ntation.  Inte rpre tation bas e d  on d e trital zircon d ata.  Could  be  a microcontine nt fragme nt in 
an arc s e tting 

see s ummary in  Carr e t al. (2000); S age r-Kins man and  P arris h (1993) 

 
a S e e  “So urc es o f In fo rm a tio n ”. 
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Ta b le 1.  Lis ting of maps  us e d  to compile  the  e xpos e d  P re cambrian be d rock ge ology, as  ind icate d  in F igure  1.
La b el Pub lica tion a Sca le Yea r Na m e R eference b

A
B
C
D
E
F
G
H
I
J
K
L
M
N
*

GS C M ap 1089A
GS C M ap 27-1962
GS C M ap 7-1963
GS C M ap 1182A
O GS  M ap 2053
O GS  M ap 2054
GS C M ap 1362A
GS C M ap 1363A
GS C M ap 1508
O GS  M ap 2512
O GS  M ap 2515
O GS  M ap P.3442
O GS  M ap P.3440
O GS  M ap P.3438
GS C Bulle tin 597, F igure  3

1:63 360
1:63 360
1:63 360
1:63 360
1:126 720
1:126 720
1:50 000
1:50 000
1:125 000
1:31 680
1:31 680
1:50 000
1:50 000
1:50 000
1:250 000

1961
1962
1963
1967
1964
1964
1973
1974
1980
1989
1989
2001
2001
2001
2009

P e rth
Gananoque
Brockville –M allorytown
W e s tport
M ad oc are a
Gananoque  are a
Carle ton P lace
Arnprior
O ttawa–Hull
Dalhous ie  Lake  are a
Lavant are a
T ichborne  are a
S harbot Lake  are a
Clyd e  F orks  are a
O ttawa Embayme nt

W ils on and  Dugas  (1961)
W ynne -Ed ward s  (1962)
W ynne -Ed ward s  (1963)
W ynne -Ed ward s  (1967)
He witt (1964a)
He witt (1964b)
R e inhard t, W ils on and  Libe rty (1973)
Hill (1974)
M acDonald  and  Harris on (1976)
P auk and  R obe rts on (1989)
P auk (1989)
Eas ton (2001c)
Eas ton (2001b)
Eas ton (2001a)
S anford  and  Arnott (2010)

a Ab b revia tio n s:  GSC, Geo lo gic a l Survey o f Ca n a da ; OGS, On ta rio  Geo lo gic a l Survey.  b S e e  “So urc es o f In fo rm a tio n ”.

a L o c a tio n s pro vided a s U TM c o -o rdin a tes in  NAD83, Z o n e 18.
b Ab b revia tio n s:  “xX”, where x = m in era l + X = m etho d:
     m in era ls (“x”):  b  = b io tite; d = b a ddeleyite; h = ho rn b len de; m  = m o n a zite; p = phlo go pite; t = tita n ite; w = who le ro c k; z = zirc o n ; 
     m etho ds (“X”):  A = Ar/Ar; U  = U /Pb ; K = K/Ar; R = Rb /Sr.
c S e e  “So urc es o f In fo rm a tio n ”.
d L o c a tio n  is a ppro xim a te a n d is b a sed so lely o n  in fo rm a tio n  pro vided in  the o rigin a l so urc e.

Ta b le 2.  S ummary of ge ochronological d ata pre s e nte d  on P re liminary M aps  P .3791 (s ample  s ite s  1 to 14) and  P .3793 (s ample  s ite s  15 to 64).
Num b er on Ma p Ea sting  (m ) a Northing  (m ) a Ag e (Ma ) b R ock Type Interpreta tion Source c 

1 385854 5032595 pA 927±2; pA 912±2 M arble  P late au age , me tamorphic cooling Bus ch (1996) d; Bus ch e t al. (1996) d 
2 389558 5014471 pA1306±3 M arble  Exce s s  argon Bus ch (1996) d; Bus ch e t al. (1996) d 
3 374459 5011511 tU  1215±2 M arble  s karn M e tamorphis m M e zge r e t al. (1993) d 
4 395317 5007049 zU  1263±4; tU  1113±4 P ake nham granod iorite  Crys tallization, me tamorphis m P raams ma, W od icka and  Eas ton (2000) 
5 403048 5005915 zU  1168±2 W olf Grove  foliate d  granite  M e tamorphis m Corfu and  Eas ton (1997) 
6 401507 5005013 zU  1168±2; mU  1148±4 W olf Grove  migmatitic gne is s  M e tamorphis m, cooling Corfu and  Eas ton (1997) 
7 400726 5003945 zU  1220±3; tU  1121±9 W olf Grove  amphibolite  Crys tallization, me tamorphis m Corfu and  Eas ton (1997) 
8 384108 5002467 zU  1224±2; tU  1211±4 Lavant gabbro Crys tallization, cooling Corfu and  Eas ton (1997) 
9 374248 5000865 zU  1228±2; mU  1224±3 Lavant monzogranite  Crys tallization, cooling Corfu and  Eas ton (1997) 

10 402968 4994969 zU  1168±3; tU  1159±3 F ronte nac marble  bre ccia M e tamorphis m, cooling Corfu and  Eas ton (1997) 
11 403316 4994800 zU  1168±2; zU  1168±4 F ronte nac biotite  gne is s  M e tamorphis m Corfu and  Eas ton (1997) 
12 403316 4994800 zU  1168±3; tU  1168±3 F ronte nac quartzite  M e tamorphis m Corfu and  Eas ton (1997) 
13 381455 4983131 pA 983±1 S harbot Lake  marble  P late au age  Bus ch (1996) d; Bus ch e t al. (1996) d 
14 379675 4976525 zU  1066±7 Barbe rs  Lake  granite  Crys tallization David s on and  van Bre e m e n (2000b) 
15 377637 4966689 zU  1156±2; tU  1143±4 M abe rly d iorite  Crys tallization, cooling Corfu and  Eas ton (1997) 
16 381700 4966650 zU  1164±2 Be nne t Bay monzonitic orthogne is s  Crys tallization David s on and  van Bre e m e n (2000a) 
17 369500 4961725 zU  1161±3 S ilve r Lake  foliate d  monzonite  Crys tallization David s on and  van Bre e m e n (2000a) 
18 370950 4960400 zU  1167±2 F all R ive r mange ritic orthogne is s  Crys tallization David s on and  van Bre e m e n (2000a) 
19 408716 4959536 tU  1169±3 F ronte nac marble  M e tamorphis m M e zge r e t al. (1993) d 
20 396625 4959500 zU  1178±4 P ike  Lake  s ye nite  Crys tallization David s on and  van Bre e m e n (2000a) 
21 387525 4959300 zU  1157±3 N orth Cros by monzonite  Crys tallization David s on and  van Bre e m e n (2000a) 
22 384858 4952974 zU  1153 W olf Lake  gabbro Crys tallization W as te ne ys  (1994) 
23 390390 4951770 zU  1077±4 F ole y M ountain monzonite  Crys tallization Corrive au e t al. (1990) 
24 397084 4951588 zU  1072.4±1.0 R id e au Lake  monzonite  Crys tallization Cutts  (2013) 
25 386915 4950517 zU  1075.9±1.4 W olfe  Lake  monzonite  Crys tallization Cutts  (2013) 
26 393700 4943575 tU  <1160 N e wboro gabbro M aximum age  of crys tallization W as te ne ys  (1994) 
27 398824 4938388 hA 1117±3 F ronte nac amphibolite  P late au age , me tamorphic cooling Cos ca (1989) d; Cos ca, S utte r and  Es s e ne  (1991) d 
28 387563 4937648 wR  1310±47 F ronte nac granulite  Crys tallization? S poone r (1969) d 
29 403440 4937392 tU  1172±1 F ronte nac marble  M e tamorphis m M e zge r e t al. (1993) d 
30 387549 4936877 hA 1093±3 F ronte nac amphibolite  P late au age , me tamorphic cooling Cos ca (1989) d; Cos ca, S utte r and  Es s e ne  (1991) d 
31 423025 4936225 zU  1162±4 Be ale s  M ills  monzonite  Crys tallization David s on and  van Bre e m e n (2000a) 
32 394486 4936142 hA 1104±3 F ronte nac amphibolite  P late au age , me tamorphic cooling Cos ca (1989) d; Cos ca, S utte r and  Es s e ne  (1991) d 
33 404709 4933669 wR  1204±72 M orton–F ronte nac paragne is s  M e tamorphis m Krogh and  Hurle y (1968) 
34 415300 4933523 zU  1180 Donald s on Bay quartz d iorite  Crys tallization W as te ne ys  (1994) 
35 413475 4931430 zU  1306±16; zU  1306 to 3185 F ronte nac uppe r quartzite  M aximum d e pos ition age ; range  of d e trital zircons  S age r-Kins man and  P arris h (1993) 
36 404835 4931255 zU  1166±3; wR  1073±50 Lynd hurs t granite  Crys tallization, me tamorphis m M arcantonio e t al. (1990) 
37 397625 4931100 zU  1176±2 Crow Lake  monzonite  Crys tallization M arcantonio e t al. (1990) 
38 385075 4927969 tU  1155±6 F ronte nac marble  M e tamorphis m M e zge r e t al. (1993) d 
39 384065 4927061 hA 1109±3 F ronte nac amphibolite  P late au age , me tamorphic cooling Cos ca (1989) d; Cos ca, S utte r and  Es s e ne  (1991) d 
40 382731 4926622 tU  1159±2; tU  1155±2 F ronte nac marble  M e tamorphis m M e zge r e t al. (1993) d 
41 370787 4926503 d U  584±1 R id e au d iabas e  d ike  Crys tallization Buchan e t al. (2011) 
42 392020 4923980 zU  1165±3 Batte rs e a granite  Crys tallization M arcantonio e t al. (1990) 
43 401740 4923460 hA 1120±6; hA 1119±10 Le o Lake  s ye nite  P late au age , me tamorphic cooling Grammatikopoulus , Clark and  Archibald  (2007); Grammatikopoulus  e t al. (1997) 
44 399800 4923325 tU  1149±5; hA 1159±6 Le o Lake  s karn Contact me tamorphis m Grammatikopoulus  e t al. (1997) 
45 381560 4923285 zU  1166±3 P e rth R oad  monzonite  Crys tallization M arcantonio e t al. (1990) 
46 431428 4922918 wK 420±23; wK 416±23 Brockville  d iabas e  d ike  K/Ar age  re s e t by argon los s  P ark and  Irving (1972) 
47 400600 4922810 d U  1166±1 Le o Lake  gabbro Crys tallization W as te ne ys  (1994) 
48 397886 4920811 wK 442±75 Kings ton d iabas e  d ike  K/Ar age  re s e t by argon los s  W anle s s  e t al. (1966) 
49 402826 4918421 tU  1171±1; tU  1171±1 F ronte nac marble  M e tamorphis m (note : 2 s e parate  s ample s ) M e zge r e t al. (1993) d 
50 424583 4915818 zU  1415±2; zU  1415 to 2420 F ronte nac lowe r quartzite  M aximum d e pos ition age ; range  of d e trital zircons  S age r-Kins man and  P arris h (1993) 
51 405975 4914226 wA 915±36; wA 580±36 Kings ton d iabas e  d ike  P late au age ; total gas  age  R e ynold s  e t al. (1978) 
52 425240 4914879 zU  1173±4 R ockport granite  Crys tallization van Bre e m e n and  David s on (1988) 
53 403557 4917793 zU  1162±3 Gananoque  (S outh Lake ) s ye nite  Crys tallization van Bre e m e n and  David s on (1988) 
54 387820 4913605 wA 420±36 Kings ton d iabas e  d ike  T otal gas  age  R e ynold s  e t al. (1978) 
55 405050 4913315 wA 915±36 Kings ton d iabas e  d ike  T otal gas  age  R e ynold s  e t al. (1978) 
56 405235 4912525 wA 874±36 Kings ton d iabas e  d ike  P late au age  R e ynold s  e t al. (1978) 
57 405295 4912490 wK 761±75 Kings ton d iabas e  d ike  K/Ar age  re s e t by argon los s  W anle s s  e t al. (1967) 
58 405295 4912490 wK 828±70 Kings ton d iabas e  d ike  K/Ar age  re s e t by argon los s  W anle s s  e t al. (1966) 
59 387070 4912210 wA 926±36 Kings ton d iabas e  d ike  P late au age  R e ynold s  e t al. (1978) 
60 399320 4909066 wA 890±5; wA 894±36 Kings ton d iabas e  d ike  P late au age ; total gas  age  R e ynold s  e t al. (1978) 
61 386433 4907878 wK 860±30 Kings ton d iabas e  d ike  K/Ar age  re s e t by argon los s  W anle s s  e t al. (1974) 
62 385495 4905132 d U  1160 Kings ton d iabas e  d ike  Crys tallization David s on e t al. (2009); Buchan e t al. (2011)  
63 385495 4905132 wA 925±75 Kings ton d iabas e  d ike  T otal gas  age  R e ynold s  e t al. (1978) 
64 395645 4905107 zU  1160; mU  1148±1 Granite  Crys tallization, cooling M cLe lland  e t al. (1988) 
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SY MBOLS
Ge ological contact; 
inte rpre te d  from compile d  ge ology 
(tre nd  only)
Ge ological contact; 
bas e d  on inte rpre tation 
of ge ophys ical d ata (tre nd  only)
Ge ological contact; 
e xtrapolate d , bas e d  on 
inte rpre tation of compile d  
ge ology and /or ge ophys ical 
d ata (tre nd  only)
U nconformity; 
P ale ozoic ove rlying P re cambrian 
(obs e rve d , inte rpre te d )
F ault; P ale ozoic, 
unknown d is place me nt 
(tre nd  only, inte rpre te d )
N ormal fault; P ale ozoic, 
unknown d is place me nt 
(tre nd  only, inte rpre te d )
F ault; P rote rozoic, 
unknown d is place me nt 
(tre nd  only, inte rpre te d )
M ine ral occurre nce , 
with commod ity
Location of is otopic age  
d e te rmination (in M a) 
(numbe r corre s pond s  with T able  2)
Ad minis trative  bound ary 
(towns hip, provincial, inte rnational)
P ark bound ary (provincial)

R oad s  (primary, s e cond ary)

R ailroad

2

!

!

!

#
Ag


22: zU 1153
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ABBREVIATIONS ab

Ag ...................................... s ilve r N i ..................................... nicke l
Ar....................................... argon P b....................................... le ad
Au........................................ gold py..................................... pyrite
brt...................................... barite R b................................ rubid ium
cal..................................... calcite s h......................... s hale  (s tone )
cd m ............................. corund um s i........................... s ilica (s tone )
Cu.................................... coppe r S b ............................... antimony
d ol................................. d olomite s op ........................... s oaps tone
d s .................... d olos tone  (s tone ) S r................................ s trontium
F e   ......................................... iron s rp .......................... s e rpe ntinite
fe l ................................... fe ld s par tlc......................................... talc
g . ......................... granite  (s tone ) tr .................................. tre molite
gr................................... graphite trp ................... trap rock (s tone )
grt..................................... garne t U .................................. uranium
K................................. potas s ium vrm ........................... ve rmiculite
ls ................................. lime s tone wo .......................... wollas tonite
mb........................ marble  (s tone ) Zn....................................... zinc
mi........................................ mica Zr............................... zirconium
M o ........................ molybd e num zrn  ................................... zircon

bK.................................................  biotite  K/Ar age  d e te rmination, in M a
d U ......................................... bad d e le yite  U /P b age  d e te rmination, in M a
hA........................................ hornble nd e  Ar/Ar age  d e te rmination, in M a
mU ........................................... monazite  U /P b age  d e te rmination, in M a
pA......................................... phlogopite  Ar/Ar age  d e te rmination, in M a
tU ................................................ titanite  U /P b age  d e te rmination, in M a
wA........................................ whole -rock Ar/Ar age  d e te rmination, in M a
wK......................................... whole -rock K/Ar age  d e te rmination, in M a
wR ....................................... whole -rock R b/S r age  d e te rmination, in M a
zU ................................................. zircon U /P b age  d e te rmination, in M a
aAb b revia tio n s sho wn  in  b la c k a re o n ly used in  c o n jun c tio n  with 
     geo c hro n o lo gic a l m etho ds.
bThese a b b revia tio n s a lso  a pply to  Prelim in a ry Ma ps P.3792 (n o rthea st sheet) 
     a n d P.3793 (so uth sheet).  No t a ll a b b revia tio n s m a y b e presen t o n  ea c h m a p.




