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ABBREVIATIONS ab 
 
Ag  ................................................................................... silv er 
Au .................................................................................... g old 
Cu ................................................................................ copper 
Fe ..................................................................................... iron 
Mo ...................................................................... molybdenum 
N i ................................................................................... nickel 
P d ............................................................................ palladium 
po ............................................................................ pyrrh otite 
py ....................................................................................pyrite 
Zn ..................................................................................... zinc 

 
a This lis t of abbre viations is s hare d  by all m appe d  are as  and is  
c om m on to both Pre lim inary Maps P.3843 and P.3844, although not 
all abbre viations m ay be  pre s e nt.  

b Abbre viations in re d ind ic ate  m ine ralization; abbre viations in blac k 
re fe r to e le m e nts  re porte d  for lake  s e d im e nt analys e s  s hown on the  
m ap fac e . 

 
 

MARGINAL NOTESa

INTRODUCTION
T h e Makokibatan Lake area is located in th e eastern U ch i
S ubprov ince w ith in th e Fort Hope–Miminiska g reenstone belt in
north w estern O ntario. T h e mapped area is portrayed on w est (P.3843)
and east (P.3844, Azar and Bellrose 2021) map sh eets and cov ers
roug h ly 3465 km2, including  a 500 m ov erlap w ith  th e Eabamet
Lake— south  sh eet map (P.3825) of Azar and Rudolph  (2018).
G eoch ronolog y data from th e Makokibatan Lake area, obtained as
part of th is mapping  project, are summarized in T able 1 of each  map
sh eet. T h e Makokibatan Lake area w as orig inally mapped by
V .K. P rest in 1940 and 1941 (P rest 1942) follow ing  reconnaissance
mapping  by E.M. Burw ash  in 1928 focussing  along  th e Albany Riv er
system (Burw ash  1929). Additional reconnaissance mapping  w as
completed in 1969 by T h urston and Carter (1969) and T h urston, Carter
and Riley (1969).

GEOPHYSICAL IMAGERY
T h e g eoph ysical imag es sh ow n in Fig ures 1 and 2 depict total residual
mag netic field and th e second v ertical deriv ativ e of th e total residual
mag netic field (O ntario G eolog ical S urv ey 2003a, 2003b) for th e
mapped areas and w ere used in th e g eoph ysical interpretation of
many of th e contacts, structures and mag netic bodies sh ow n on th e
maps. T h e interpreted leng th , sh ape and continuity of iron formations
(unit 5) and P roterozoic dikes (unit 12) w ere based primarily on linear
features v isible in th e calculated second v ertical deriv ativ e of th e
residual mag netic field (s e e Fig ure 2). T h ese interpretations are
supported locally by direct observ ations of th ese units and of similar
units w ith  th e same ch aracteristics in th e field. T h e g eoph ysical
interpretations of th e felsic intrusiv e rocks (units 8,10 and 11) are
more tenuous and are based on broad ch ang es in g eoph ysical
patterns w ith  no or minimal direct field observ ation because of
extensiv e surficial cov er. Contacts w ith in some of th e felsic intrusiv e
rocks can be recog nized in th e g eoph ysical patterns, but do not
alw ays correspond w ith  v isible ch ang es in rock types. S mall round
and ov al mag netic bodies (units 7 and 9) are g enerally interpreted
to be small mafic intrusions, w h ereas more sinuous and irreg ular
mag netic bodies are interpreted to be rafts of metasedimentary
material (units 5 and 6). Finally, mag netic lineaments in g ranitoid
units (blue lines) are interpreted to be remnant stratig raph y,
predominantly metasedimentary rocks such  as iron formations after
units 5 and 6 and more rarely mafic intrusiv e rocks (unit 7).

GEOLOGY, GEOCHEMISTRY AND GEOCHRONOLOGY
T h e supracrustal rocks in th e Makokibatan Lake area are dominated
by mafic to intermediate pillow ed and massiv e flow s w h ich  h av e been
metamorph osed to g reensch ist or amph ibolite facies. T h e mafic flow s
are dominantly th oleiitic and display eith er normal mid-ocean ridg e or
island arc th oleiite basalt g eoch emical affinities as rev ealed by th eir
slig h tly depleted to slig h tly enrich ed rare earth  element (REE) profiles
relativ e to primitiv e mantle (McDonoug h  and S un 1989), low
potassium v alues (<0.5 wt % K), w h ere relativ ely unaltered, and
moderate titanium v alues (0.5 to 1.7 wt % T iO 2) (s e e “G eoch emistry”
in Azar 2021; Hakimian 2017). Coarse- to medium-g rained
synv olcanic mafic sills and dikes, some of w h ich  are interpreted as
feeders for pillow lav as, are common th roug h out th e mafic
metav olcanic packag e and display th e same ch emistry as th e
extrusiv e equiv alents. T h e areas near French man’s Rapids (w est
map) and Kag iami Falls (east map) along  th e Albany Riv er are
dominated by felsic to intermediate v olcaniclastic rocks th at include
tuff, crystal tuff and lapilli tuff. Lapilli are commonly th e same
composition or more felsic th an th e surrounding  ash  layers and are
flattened parallel to foliation. T h ese felsic to intermediate
metav olcanic rocks are dominantly calc-alkalic w ith  enrich ed REE
profiles, in particular th e lig h t REE, relativ e to primitiv e mantle. T h e
mafic and intermediate or felsic mag mas follow distinct g eoch emical
ev olutionary trends on zirconium v ersus niobium plots, sug g esting
th ey represent distinct mag ma sources (Hakimian 2017). 
An intermediate tuff in th e French man’s Rapids area (w est map) w as
erupted at 2733.3±1.0 Ma (Kamo and Hamilton 2017) and felsic
v olcaniclastic rocks in th e Kag iami Falls (east map) area w ere
deposited at 2738.3±0.8 Ma indicating  th at th ese 2 metav olcanic rock
units are temporally distinct and represent different eruptiv e ev ents in
th e reg ion. T h e latter ag e corresponds to th e eruptiv e ag e for th e
intermediate v olcaniclastic rocks to th e north  in th e Eabamet Lake
area 2737.7±1.3 Ma (s e e P.3825, Azar and Rudolph  2018;
Kamo 2016). 
O n th e sh oreline of W ash i Lake, th ick metav olcanic packag es
dominated by pillow ed mafic flow s, are crosscut by feldspar porph yry
dikes (unit 8w). T h e porph yry dikes contained a h eterog eneous
population of zircons rang ing  in ag e from c irc a 2705 to c irc a 2740 Ma.
T h e older component in th e zircon population may represent
xenocrystic zircons orig inating  from th e surrounding  mafic
metav olcanic rocks (Kamo and Hamilton 2017). T h e young est zircon
crystals may represent th e ag e of emplacement of th e dikes. T h ese
dikes are frequently th e locus of sh earing  and commonly strong ly
sericite altered. 
Clastic metasedimentary rocks in th e mapped area consist of w acke
and mudstone w ith  dominantly felsic to intermediate prov enance
based on g eoch emistry (unit 6). T h e metasedimentary rocks sh ow 2
different relativ e ag e relationsh ips w ith  respect to th e metav olcanic
rocks in th e area. T h e maximum ag e of deposition of th e metaw acke
along  th e sh oreline of Makokibatan Lake is c irc a 2702.1 Ma (Dav is,
Ménard and S utcliffe 2018), w h ich  is consistent w ith  depositional ag e
constraints for th e Eng lish  Riv er sandstones (Corfu, S tott and Breaks
1995). A small subset of zircons (4 total) in th is unit h as ag es of
2901±28 Ma w h ose prov enance is unclear, but w h ich  is more
commonly associated w ith  older rocks from th e N orth  Caribou terrane
to th e north  (T h urston, O smani and S tone 1991). T h e maximum ag e
constraint for th e metaw acke on Makokibatan Lake is similar to th e
maximum ag e of th e Miminiska metasedimentary terrane, c irc a 2705 Ma,
located on th e south  sh oreline of Miminiska Lake north w est of th e
map area (Buse and Hamilton 2012). Ch emical metasedimentary
rocks (unit 5) in th e map area consist of silicate- and oxide-facies iron
formation, alth oug h  sulph ide-facies iron formation may h av e been
recorded in th e some of th e drill h oles in th e reg ion drilled by th e Hoey
S yndicate in 1965 (Kidd 1965). Rocks of unit 5 occur as th in,
discontinuous lenses th roug h out th e mafic v olcanic pile and th e
metaw acke-dominated sedimentary basins. For additional information
and explanation of th e supracrustal rocks see Azar (2016).
T h ere are 2 sets of mafic intrusiv e rocks in th e reg ion. O ne set is
considered synv olcanic and occurs as sills w ith in th e metav olcanic
packag es. T h ese sills (unit 7) are metamorph osed to amph ibolite
facies and are g eoch emically equiv alent to th e mafic v olcanic rocks.
A second set of mafic intrusiv e rocks is syntectonic to posttectonic
(unit 9), occurs th roug h out th e map area and is less metamorph osed,
as th e rocks retain some primary mineralog y. U nit 7 and unit 9 mafic
intrusiv e rocks h av e normal mid-ocean ridg e basalt ch emistry and a
relativ ely flat ch ondrite normalized rare earth  element (REE) pattern
typical of mantle deriv ed melts. T h e unit 9 mafic intrusions are
dominantly mesocratic g abbro to norite, w ith  more leucocratic and
melanocratic enclav es. T h e best exposure of one of th ese layered
mafic intrusions (unit 9) occurs on Abazotikich uan Lake (w est map)
and h as an ag e of 2702.1±1.1 Ma (Kamo 2018), interpreted as th e
ag e of crystallization. A similar intrusion to th e w est of th e w est map
on th e sh oreline of th e P eninsular Lake yielded a similar ag e of
2702.1±0.7 Ma (Kamo 2018). S ev eral g eoph ysically interpreted
smaller mafic to ultramafic intrusiv e bodies (unit 9) appear as ov al to
round-sh aped bodies w ith in th e surrounding  g ranitoids. In th e east
map, some of th ese units w ere drilled by Debut Diamonds in 2012,
and w ere found to be primarily w ebsterites, pyroxenites and
h ornblendites, alth oug h  no mineralization w as reported (Kleinboeck
and Lav ig ne 2013).
Felsic to intermediate intrusions surround th e g reenstone belt and are
subdiv ided into 3 map units (unit 8, unit 10 and unit 11). S ynv olcanic
to syntectonic intrusions (unit 8) are calc-alkalic and possess v olcanic
arc g ranite sig natures (P earce, Harris and T indle 1984) and are mostly
peraluminous (aluminous saturation index of 0.9 to 1.4, S h and 1943).
At th e north ern end of th e w est map, a quartz monzodiorite to
g ranodiorite th at dominates th e sh oreline of th e Albany Riv er, h as an
ag e of 2740±4 Ma (Dav is 2016, 2021; Azar and Rudolph  2018) indicating
th at it is synv olcanic. Multiple g ranitoid bodies (unit 10) are present in
th e w estern and south ern parts of th e map areas. T h ese intrusions
commonly contain relict g reenstone belt stratig raph y as xenolith s and
h av e intruded th e more intensely deformed g ranitoids from unit 8.
O ne unit 10 intrusion at O pich uan Lake h as an ag e of 2706±3 Ma
(Dav is and S utcliffe 2017). T h is ag e correlates to th e T albot Lake
intrusion in th e Keezh ik Lake area (Buse and Hamilton 2012). T h e
unnamed, ov al-sh aped, arc-deriv ed, syntectonic to posttectonic
g ranitic to g ranodioritic plutons of unit 10 occur along  th e north
boundary of th e map sh eets. Lastly, a series of g ranitoid bodies (unit
11) occur along  th e south ern part of th e map area. Limited direct
observ ations of th ese intrusions w ere made, but th ey are interpreted
to be a part of th e Eng lish  Riv er S ubprov ince and may represent
stitch ing  plutons along  th e boundary w ith  th e U ch i S uprov ince. T h is
boundary is not w ell defined or w ell studied in th e area. N o ag es
w ere obtained for th ese plutons. Late peg matite dikes, considered
part of unit 10, crosscut all map units, excluding  units 11 and 12.
T h ree sets of P roterozoic mafic dikes are found in th e map area (unit
12), but th e 3 sets are not differentiated by unit code on th e map.
T h ese dikes contain fresh  clinopyroxene and are commonly mag netic.
Buse and Hamilton (2012) determined th e ag es of 2 of th e dike sets:
c irc a 1883 Ma for th e north -north w est-trending  set, w h ich  is
interpreted to be an extension of th e Molson dike sw arm; and c irc a
2102 Ma for th e north east-trending  set, w h ich  is interpreted to part of
th e Marath on dike sw arm. T h e north w est-trending  dikes h av e been
interpreted as part of th e P aleoproterozoic Matach ew an dike sw arm.
Local v ariations in th e strike of mafic dikes occur w h ere th ey intersect
pre-existing  faults.
STRUCTURAL GEOLOGY
S upracrustal rocks in th e Makokibatan Lake area predominantly young
tow ard th e south . T h e supracrustal successions display a reg ional
penetrativ e foliation trending  parallel to th e g eneral stratig raph y
striking  east or w est, steeply dipping  to th e north  or south . Folding  is
ch aracterized by reg ional, east-trending  isoclinal folding  expressed as
isoclinal uprig h t folds in outcrop. T h ese dominant east-trending  fold
axes locally display oth er trajectories as a result of modifications
broug h t about by later deformation ev ents or pluton emplacement.
Ductile sh ear zones are also present in th e mapped area. T h ese
sh ear zones strike betw een 060° and 090°, parallel or subparallel to
th e reg ional foliation, are steeply dipping  and up to 5 m w ide. S h ear
sense indicators are rare; but, w h ere identified, displayed both  sinistral
and dextral sense. Late faults are defined primarily by breaks in
stratig raph y from g eoph ysical imag ery, and more rarely by direct
observ ation. W h ere fault displacement is observ able it is g enerally
dextral. 

LAKE SEDIMENT GEOCHEMISTRY
S ample locations from th e Fort Hope lake sediment sampling  prog ram
(O ntario G eolog ical S urv ey 2001a, 2001b) are presented on th e map
face along  w ith  data v alues abov e th e 90th  percentile w h ich  h ig h lig h t
areas w ith  anomalous ch emical results. For brev ity, only data for
g old, copper, molybdenum, nickel and platinum (Au, Cu, Mo, N i, and
P t, respectiv ely) are sh ow n on th e map. All lake sediment sampling
sites are sh ow n on th e map— ev en th ose sites w ith  no anomalous
results. Makokibatan Lake, Hebner Lake, W h itefish  Lake and Harv ey
Lake all contain elev ated copper (Cu) and/or nickel (N i). Elev ated
copper and nickel w ere noted at many lakes south  of Makokibatan
Lake and in th e w estern part of th e w est map area. More broadly,
elev ated zinc (Zn) is found predominantly in th e north ern extent of th e
map areas (w est and east maps). Elev ated g old (Au) w as found 
locally w ith in th e metav olcanic rock or metasedimentary rock
packag es.
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a This  le ge nd  is  a fie ld  le ge nd  that inc orporate s  the  re s ults  of laboratory
     inve stigations, includ ing pe trography, ge oc hronology and
     ge oc he m is try.  All Pre c am brian roc ks  have  be e n s ubje c te d  to
     re gional m e tam orphis m ; m any nonm e tam orphic  te rm s are  us e d  for
     the  s ake  of bre vity and whe re  the  protolith is e s tablis he d .
b The  Pre c am brian le ge nd  is a lithote ctonic  one , and stratigraphic  ord e r
     is  only in part im plie d  by num e ric al ord e r.
c The  le tte r “C” pre c e d ing a c od e  re fe rs  to d ata c om pile d  from  pre vious
     ge ologic al m aps  lis te d  und e r “Sourc e s  of Inform ation”.  Note  that
     the  loc ation and  s hape  of c om pile d  outc rops m ay be  le s s  pre c is e
     than thos e  m appe d  by the  authors .
d The  le tte r “D” pre c e d ing a c od e  re fe rs  to d ata c om pile d  from  d rill hole
     databas e s  lis te d und e r “Sourc e s  of Inform ation”.  Note  that the
     location m ay not be  as pre c is e  for old e r d rill hole s ; furthe rm ore , d rill
     hole  logs  we re  s ubje c t to inte rpre tation by the  authors . 
e The  le tte r “G” pre c e d ing a c od e  re fe rs  to d ata inte rpre te d  from
     ae rom agne tic ge ophys ical s urve ys  lis te d  und e r “Sourc e s  of
     Inform ation”. 
f Roc k c od e s  in pare nthe s e s  “()” d e s c ribe  the  xe noliths within the
     intrus ive  unit pre c e d ing the  c od e . 
g This  le ge nd  is  s hare d  by Pre lim inary Maps P.3843 (Makokibatan Lake
     are a— we s t s he e t) and P.3844 (Makokibatan Lake  are a— e ast s he e t),
     although not all roc k type s  m ay be  pre s e nt on e ac h m ap. 
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Figure 1. Map of th e Makokibatan Lake area sh ow ing  th e total mag netic field w ith  interpreted contacts as black lines, scale 1:250 000.  Data from O ntario G eolog ical S urv ey (2003a, 2003b).
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Figure 2. Map of th e Makokibatan Lake area sh ow ing  th e calculated second v ertical deriv ativ e of th e residual mag netic field w ith  interpreted contacts as black lines, scale 1:250 000.
Data from O ntario G eolog ical S urv ey (2003a, 2003b).

 

Table 1.  U ranium–lead (U /P b) g eoch ronolog ical data for samples collected in th e Makokibatan Lake (w est) area. 
 
Number a Age (Ma) a Methoda Eastingb  

(m) 
Northingb 

(m) 
Sample a 
Number 

Rock Type (map unit) a Interpretation a Sourcec 

1 2733.3±1.0 ID-T IMS  444814 5690920 16O T 011A intermediate lav a flow (3aD) estimate of th e ag e of 
eruption 

1 
2 2706±3 LA-ICP –MS  444947 5676858 16BA225 biotite monzog ranite (10cD) ag e of emplacement 2 

3 2702.1±1.1 ID-T IMS  450649 5683746 16BA150 mesog abbro (9c) ag e of emplacement 3 

4 >2703±3 LA-ICP –MS  466563 5679126 16BA220 feldspath ic w acke (6e) maximum ag e of deposition 4 
 
a Abbre viations: ID-TIMS, is otopic  d ilution the rm al ionization m as s  s pe c trom e try; LA-ICP–MS, las e r ablation ind uc tive ly c ouple d  plas m a m as s  s pe c trom e try. 
b Loc ation provid e d  as UTM c o-ord inate s  in North Am e ric an Datum  1983 (NAD83), Z one  16N. 
c Sourc e s : 1 = this stud y:  Kam o and Ham ilton (2017); 2 = this stud y:  Davis and Sutcliffe  (2017); 3 = this  s tud y:  Kam o (2018); 4 = Davis , Ménard  and Sutcliffe  
    (2018); all c ond uc te d at the  Jac k Satte rly Ge oc hronology Laboratory, Unive rs ity of Toronto.  
 

 

OCCURRENCES  
 
Number on a  

map face 
MDI a Number Name(s) a MDI Deposit Type a Primary Commodity a Easting a 

(m) 
Northing a 

(m) 

1 MDI42M05S E00002 S ch ist Lake O ccurrence Mineral O ccurrence Au 457158 5687585 
2 MDI000000000111 G S C Map 56-1963 Copper 

O ccurrence 
Discretionary Mineral O ccurrence Cu 461299 5676238 

 
a Mine ral oc c urre nc e s  in the  s tud y are a, bas e d on data from  O ntario Ge ologic al Surve y (2021), UTM c o-ord inate s  are  in NAD83, Z one  16N; howe ve r, d is c re panc ie s  
     m ay oc c ur in the  loc ation of the s e  oc c urre nc e s  d oc um e nte d  in the  Mine ral De pos it Inve ntory: us e rs  s hould ve rify loc ation(s). 
 Abbre viations :  Ag, s ilve r; Cu, c oppe r MDI, Mine ral De pos it Inve ntory. 
 
 

MINERAL POTENTIAL
Alth oug h  exploration w as conducted in th e map areas betw een th e
1930s and th e 1980s, only a few mineralized occurrences h av e been
identified. Assay samples, collected by Asarco Exploration in 1967,
from a copper occurrence w ith  g reater th an 5% observ ed ch alcopyrite
w ith in a sh ear zone along  W ash i Lake, yielded 2.51% Cu (s e e
occurrence 1 east map; Mason and W h ite 1995). W ith in sh eared
mafic to intermediate metav olcanic rocks north w est of W ash i Lake, core
from a drill h ole (W -69-2, drilled by Barring er Inc.) yielded elev ated
zinc (173 ppm and 157 ppm Zn) and copper (32 ppm and 94 ppm Cu)
assays (s e e occurrence 2 east map). East-south east of French man’s
Rapids near S ch ist Lake (s e e occurrence 1 w est map; Kidd 1965),
core from a drill h ole by F. Hoey in th e 1960s contained a 60 cm
intercept th at recorded 0.51 ounces of g old per tonne w ith in a zone
of quartz string ers and v eins w ith  disseminated sulph ides including
pyrite, ch alcopyrite and pyrrh otite. S ubsequent re-assaying  of th e
core in th e 1980s yielded much  low er v alues of 0.010 to 0.057 ounces
of g old per tonne (Mason and W h ite 1995). O th er occurrences
in th e area th at w ere documented in th e Mineral Deposit Inv entory
(s e e “O ccurrences”, O ntario G eolog ical S urv ey 2021) are
discretionary occurrences; h ow ev er, th ey could not be found by field
party personnel.
During  mapping , multiple samples w ere taken for assay. Assays of
rock samples of mafic v olcanic flow s containing  disseminated
sulph ides in th e strong ly folded rocks north w est of Makokibatan Lake
yielded one sample w ith  1792 ppm Cu (w est map). S ulph ide-bearing
quartz v eins w ere noted in some metaw acke on th e north  sh oreline
of Makokibatan Lake yielding  765 ppb Au and 2004 ppm Zn (east
map). A sample retriev ed w ith in a strong ly deformed mafic mesog abbro
in g ranodiorite, along  th e north east sh oreline of Makokibatan Lake,
contained 400 ppm N i, w h ich  is h ig h ly anomalous for th e reg ion
(east map). Molybdenite- and pyrite-bearing  quartz v eins w ere found
north  of Kag iami Falls follow ing  th e w est sh oreline of th e Albany Riv er
along  th e contact betw een some mafic metav olcanic rocks to th e
south  and g ranodiorite to th e north . O ne of th ese v eins h as
molybdenum contents abov e 2000 ppm Mo (east map). Intensely
pyrite-altered mafic pillow ed flow s on th e eastern sh oreline of
Teabeau Lake h av e iron contents up to 21.5 wt % Fe (east map).
Based on anomalous g old v alues, th e h ig h est potential for
mineralization w ith in th e Makokibatan Lake map area appears to be in
sh ear zones w ith  quartz–sulfide v eining  in supracrustal rocks.
Furth ermore, precious and base metals may be remobilized into
map-scale fold h ing es, such  as th ose described in “S tructural
G eolog y”. Mafic intrusions th at w ere sampled did not sh ow elev ated
nickel or copper but did contain pyrrh otite and minor pyrite. Because
of limited outcrop exposure in th e map area, g eoph ysical meth ods,
such  as electromag netic surv eys, may be th e only w ay to identify
potential conductiv e base metal targ ets in th e metav olcanic-
dominated supracrustal packag es.
S ince much  of th e reg ion is under th ick ov erburden cov er, it is also
recommended th at potential targ ets be identified using  g eoph ysical
data, such  as th e O ntario G eolog ical S urv ey’s airborne g eoph ysical
(mag netic and electromag netic) surv eys (O ntario G eolog ical S urv ey
2003a, 2003b).
a  Marginal note s  are  s hare d  be twe e n m ap s he e ts  P.3843 and  P.3844,
     Makokibatan Lake — We s t s he e t and Makokibatan Lake — East s he e t,
     re s pe c tive ly.

REFERENCES
Azar, B. 2016. P reliminary results from g eolog ical mapping  in th e
         Makokibatan Lake area, Fort Hope–Miminiska g reenstone belt,
         eastern U ch i S ubprov ince; in S ummary of Field W ork and O th er
         Activ ities, 2016, O ntario G eolog ical S urv ey, O pen File Report
         6323, p.3-1 to 3-9.
— — —  2021. G eolog ical, g eoch emical and g eoph ysical data related
         to th e Makokibatan Lake area, Fort Hope–Miminiska g reenstone
         belt, north w estern O ntario; O ntario G eolog ical S urv ey,
         Miscellaneous Release— Data 380.
Azar, B. and Bellrose, J.R. 2021. P recambrian g eolog y of th e
         Makokibatan Lake area, Fort Hope–Miminiska g reenstone belt,
         north w estern O ntario— east sh eet; O ntario G eolog ical S urv ey,
         P reliminary Map P.3844, scale 1:50 000.
Azar, B and Rudolph , N . 2018. P recambrian g eolog y of th e Eabamet
         Lake area, Fort Hope–Miminiska g reenstone belt— south  sh eet;
         O ntario G eolog ical S urv ey, P reliminary Map P.3825, scale
         1:50 000.
Burw ash , E.M. 1929. Fort Hope area, District of Kenora (P atricia
         P ortion), O ntario; O ntario Department of Mines, Annual Report
         Map 38b-1, scale 1:190 080.
Buse, S . and Hamilton, M.A. 2012. U ranium–lead g eoch ronolog ical
         results from th e Keezh ik Lake and Miminiska Lake area, Fort
         Hope g reenstone belt, eastern U ch i S ubprov ince; in S ummary of
         Field W ork and O th er Activ ities 2012, O ntario G eolog ical S urv ey,
         O pen File Report 6280, p.11-1 to 11-13.
Corfu, F., S tott, G .M. and Breaks, F.W . 1995. U -P b g eoch ronolog y
         and ev olution of th e Eng lish  Riv er S ubprov ince, an Arch ean low
         P -h ig h  T  metasedimentary belt in th e S uperior P rov ince;
         Tectonics, v.14, p.1061-1234.
Dav is, D.W . 2016. G eoch ronolog y of rocks from north w est O ntario
         2015-16; P art 2:  LA–ICP MS  g eoch ronolog y; internal report
         prepared for th e O ntario G eolog ical S urv ey, Jack S atterly
         G eoch ronolog y Laboratory, U niv ersity of Toronto, Toronto,
         O ntario, 100p.
— — —  2021. G eoch ronolog y of rocks from north w est O ntario 2015-16;
         P art 2:  LA–ICP MS  g eoch ronolog y, June 24, 2016, rev ised May 31,
         2021; internal report prepared for th e O ntario G eolog ical S urv ey,
         Jack S atterly G eoch ronolog y Laboratory, U niv ersity of Toronto,
         Toronto, O ntario, 73p.
Dav is, D.W ., Ménard, J. and S utcliffe, C.N . 2018. U -P b g eoch ronolog y
         by LA–ICP MS  in samples from north ern O ntario P art B-
         LA-ICP MS ; internal report prepared for th e O ntario G eolog ical
         S urv ey, Jack S atterly G eoch ronolog y Laboratory, U niv ersity of
         Toronto, Toronto, O ntario, 94p.
Dav is, D.W . and S utcliffe, C.N . 2017. U -P b g eoch ronolog y by
         LA–ICP MS  in samples from north ern O ntario; internal report
         prepared for th e O ntario G eolog ical S urv ey, Jack S atterly
         G eoch ronolog y Laboratory, U niv ersity of Toronto, Toronto,
         O ntario, 131p.
Hakimian, M. 2017. G eoch emistry and petrog enesis of th e
         French man’s Rapids and Kag iami Falls metav olcanic rocks in
         th e Fort Hope g reenstone belt, U ch i S ubprov ince; unpublish ed
         BS c th esis, U niv ersity of O ttaw a, O ttaw a, O ntario, 88p.
Kamo, S .L. 2016. Report on U -P b ID-T IMS  g eoch ronolog y for th e
         O ntario G eolog ical S urv ey:  Bedrock mapping  projects, O ntario;
         internal report for th e O ntario G eolog ical S urv ey, Jack S atterly
         G eoch ronolog y Laboratory, U niv ersity of Toronto, Toronto,
         O ntario, 63p.
— — —  2018. P art A:  Report on U -P b ID–T IMS  g eoch ronolog y for
         th e O ntario G eolog ical S urv ey:  Bedrock mapping  projects,
         O ntario, Year 3:  2017-2018; internal report prepared for th e
         O ntario G eolog ical S urv ey, Jack S atterly G eoch ronolog y
         Laboratory, U niv ersity of Toronto, Toronto, O ntario, 44p.
Kamo, S .L. and Hamilton, M.A. 2017. P art A:  Report on U -P b
         ID–T IMS  g eoch ronolog y for th e O ntario G eolog ical S urv ey: 
         Bedrock mapping  projects, O ntario, Year 2:  2016-2017; internal
         report prepared for th e O ntario G eolog ical S urv ey, Jack
         S atterly G eoch ronolog y Laboratory, U niv ersity of Toronto,
         Toronto, O ntario, 72p.
Kidd, R. 1965. Area of S ch ist Lake report #11, diamond-drill h ole
         summary for Hoey S yndicate; T h under Bay N orth  Resident
         G eolog ist’s office, S ch ist Lake area, assessment file
         42M05S E0003, 13p.
Kleinboeck, J. and Lav ig ne, M.J. 2013. 2012 Diamond Drill P rog ram
         Report:  N akina P roject, Debut Diamonds Inc.; T h under Bay
         N orth  Resident G eolog ist’s office, assessment file 20000013491,
         97p.
Mason, J.K. and W h ite, G .D. 1995. Mineral occurrences and
         prospects in th e Fort Hope–W inisk area; O ntario G eolog ical
         S urv ey, O pen File Report 5926, 225p.
McDonoug h , W .F. and S un, S .S . 1989. Ch emical and isotopic
         systematics of oceanic basalts; implications for mantle
         composition and processes; in Mag matism in th e ocean
         basins, G eolog ical S ociety of London, London, v.42, p.13-345.
O ntario G eolog ical S urv ey 2001a. Fort Hope area h ig h  density
         reg ional lake sediment g eoch emical surv ey, north w estern
         O ntario; O ntario G eolog ical S urv ey, O pen File Report 6071,
         198p.
— — —  2001b. Lake sediment g eoch emical data (including  Au, P t
         and P d) from th e Fort Hope area, north ern O ntario; O ntario
         G eolog ical S urv ey, Miscellaneous Release— Data 89.
— — —  2003a. O ntario airborne g eoph ysical surv eys, mag netic
         and electromag netic data, g rid and v ector data, G eosoft® format,
         Fort Hope area (Blocks 1, 2 and 3); O ntario G eolog ical S urv ey,
         G eoph ysical Data S et 1109b.
— — —  2003b. O ntario airborne g eoph ysical surv eys, mag netic and
         electromag netic data, profile data, G eosoft® format, Fort Hope
         area (Blocks 1, 2 and 3); O ntario G eolog ical S urv ey,
         G eoph ysical Data S et 1109d.
— — —  2021. Mineral Deposit Inv entory; O ntario G eolog ical S urv ey,
         Mineral Deposit Inv entory (February 2021 update), online
         database.
P earce, J.A., Harris, N .W . and T indle, A.G . 1984. T race element
         discrimination diag rams for th e tectonic interpretation of g ranitic
         rocks; Journal of P etrolog y, v.25, p.956-983.
P rest, V .K. 1942. Eastern extension of Fort Hope area, District of
         Kenora (P atricia P ortion), O ntario; O ntario Department of Mines,
         Annual Report Map 51C, scale 1:253 440.
S h and, S .J. 1943. Eruptiv e rocks:  T h eir g enesis, composition,
         classification, and th eir relation to ore-deposits, w ith  a ch apter on
         meteorites; Joh n W iley and S ons, N ew York, 350p.
T h urston, P.C. and Carter, M.W . 1969. O peration Fort Hope,
         Makokibatan–Melch ett lakes sh eet, districts of Kenora (P atricia
         P ortion) and T h under Bay; O ntario Department of Mines,
         P reliminary Map P.0565, scale 1:126 720.
T h urston, P.C., Carter, M.W . and Riley, R.A. 1969. O peration Fort Hope,
         Attw ood–Caribou lakes sh eet, districts of Kenora (P atricia P ortion)
         and T h under Bay; O ntario Department of Mines, P reliminary Map
         P.0564, scale 1:126 720.
T h urston, P.C., O smani, I.A. and S tone, D. 1991. N orth w estern
         S uperior P rov ince:  Rev iew and terrane analysis; in G eolog y of
         O ntario, O ntario G eolog ical S urv ey, S pecial V olume 4, P art 1,
         p.81-144.

                     Intermediate Metavolcanic Rocks
                     LIT HO FACIES
                     3a     Massiv e flow
                     3b     P illow ed flow
                     3h      G neiss, deriv ed from subunits 3a and 3b, medium
                              to coarse g rained
                     P YRO CLAS T IC DEP O S IT S
                     3m    T uff (>80% frag ments <2 mm)
                     3p     T uff-crystal
                     3r      Lapilli-tuff (tuff and lapilli frag ments)
                     3t      T uff-breccia (lapilli, blocks, tuff)
                     T EXT U RE
                     B      Amph ibole ph enocrysts and/or crystals
                     D      Feldspar ph enocrysts and/or crystals
                     E      Quartz ph enocrysts and/or crystals
                     H      Quartz-filled amyg dules
                     J       Carbonate-filled amyg dules
                     L       Monolith ic
                     R      Frag ments more felsic th an matrix
                     U       G arnet bearing
                     Mafic Metavolcanic Rocks
                     LIT HO FACIES
                     2a     Massiv e flow
                     2b     P illow ed flow
                     2c     P illow frag ment breccia 
                     2f      Dike
                     2g      Amph ibolite, deriv ed from subunits 2a th roug h  2f,
                              medium to coarse g rained, possibly after subv olcanic
                              dikes in some areas
                     2h      G neiss, deriv ed from subunits 2a th roug h  2f, medium
                              to coarse g rained, possibly after subv olcanic dikes in
                              some areas
                     FEAT U RES
                     A      G abbroic coarse flow or centre of flow
                     D      Feldspar ph enocrysts
                     G       Amyg daloidal, v esicular
                     H      Quartz-filled amyg dules
                     J       Carbonate-filled amyg dules
                     U       G arnet bearing
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   PHANEROZOIC
        CENOZOIC
            QUATERNARY
                   RECENT
                          Lake, stream and sw amp deposits;
                          areas of extensiv e drift th roug h  w h ich  g eolog ical
                          contacts cannot be reliably extrapolated

                   PLEIS TOCENE
                          G lacial, g laciofluv ial and g laciolacustrine deposits; sand, 
                          g rav el, clay, till
                                          UNCO NFO RMITY

PRECAMBRIAN
   PROTEROZOIC
                     Proterozoic Mafic Intrusions
                     12a   Diabase
                     FEAT U RES
                     B       Feldspar ph enocrysts and/or meg acrysts
                     Y       Dike
                                       INTRUSIVE CO NTACT

   ARCHEAN
        NEOARCHEAN
                     Late Tectonic Intermediate to Felsic Intrusive Rocks
                     Associated with English River Subprovince:
                     Peraluminous Intrusive Rocks
                     11c    Monzog ranite
                     11y    Inh omog enous metasedimentary diatexite (g ranite or
                              peg matite w ith  10 to 40% clastic inclusions)
                     11z    Homog enous metasedimentary diatexite (massiv e,
                              g ranite or peg matite w ith  <10% clastic
                              inclusions)
                     FEAT U RES
                     C       Biotite > amph ibole
                     D       Biotite only
                     E       Mag netite bearing
                     Y       Dike
                                       INTRUSIVE CO NTACT
                     Syntectonic to Posttectonic Intermediate to Felsic
                      Intrusive Rocks
                     10a    Alkali-feldspar g ranite
                     10b   S yenog ranite
                     10c    Monzog ranite
                     10d   G ranodiorite
                     10e   Tonalite
                     10f    T rondh jemite
                     10i    Quartz monzonite
                     10j    T rondh jemite
                     10k   Quartz monzog abbro
                     10m  Quartz diorite

                     FEAT U RES
                     B       Amph ibole > biotite
                     C       Biotite > amph ibole
                     D       Biotite only
                     F       P otassium feldspar porph yritic
                     K       Muscov ite bearing
                     L       G arnet bearing
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                     W       P eg matitic
                     X       S ill
                     Y       Dike
                                       INTRUSIVE CO NTACT
                     Synvolcanic to Syntectonic Mafic to Ultramafic
                     Intrusive Rocks
                     LIT HO FACIES
                     9a     Diorite 
                     9c     G abbro
                     9e     Leucog abbro (colour index <35%, lig h t)
                     9f      Melanog abbro (colour index >65%, dark)
                     9h      P eridotite
                     9j      P yroxenite
                     9k     Hornblendite
                     9p     G abbronorite (based on g eoch emistry)
                     T EXT U RE, MIN ERALS
                     C       P lag ioclase porph yritic
                                       INTRUSIVE CO NTACT
                     Synvolcanic to Syntectonic Intermediate to Felsic
                     Intrusive
                     8b     S yenog ranite
                     8c     Monzog ranite
                     8d     G ranodiorite
                     8e     Tonalite
                     8f      T rondh jemite 
                     8i      Quartz monzonite
                     8j      Quartz monzodiorite
                     8m    Quartz diorite
                     8n     Quartz g abbro
                     8s      Monzodiorite
                     P O RP HYRY AN D FELS IT E IN T RU S IO N S
                     8v     Quartz feldspar porph yry
                     8w     Feldspar porph yry
                     T EXT U RE, MIN ERALS
                     A        Amph ibole only
                     B        Amph ibole > biotite
                     C       Biotite > amph ibole
                     D       Biotite only
                     F       P otassium feldspar ph enocrysts and/or meg acrysts
                     G        P lag ioclase ph enocrysts and/or meg acrysts
                     Q       Epidote alteration (>10% of rock)
                     U        G neissic
                     W       P eg matitic
                     Y       Dike
                                       INTRUSIVE CO NTACT
                     Synvolcanic to Syntectonic Mafic to Ultramafic
                     Intrusive Rocks
                     LIT HO FACIES
                     7a     Diorite 
                     7b     Quartz g abbro
                     7c     G abbro
                     7e     Leucog abbro (colour index <35%, lig h t)
                     7f      Melanog abbro (colour index >65%, dark)
                     7p     G abbronorite (based on g eoch emistry)
                     T EXT U RE, MIN ERALS
                     B       Cumulate layering
                     E       G lomeroporph yritic
                     H       Actinolite
                     J        Mag netite bearing
                     L        G neissic
                     U        G arnet bearing
                     X       S ill
                     Y       Dike
                                       INTRUSIVE CO NTACT
                     Clastic Metasedimentary Rocks
                     LIT HO FACIES
                     6a     Quartz arenite
                     6c      Lith ic arenite 
                     6d     Quartz w acke
                     6e     Feldspath ic w acke 
                     6g      S iltstone
                     6h      Mudstone
                     6n     Metatexite (40 to 90% paleosome interlayered w ith
                              g ranitic and peg matitic leucosome)
                     6p     Diatexite (10 to 40% paleosome interlayered w ith
                              >60% g ranitic and peg matitic leucosome)
                     FEAT U RES
                     D       S ubrounded to rounded clasts dominate
                     H       G arnet bearing
                     J        S taurolite bearing
                                       UNCO NFO RMITY
                     Chemical Metasedimentary Rocks
                     LIT HO FACIES
                     5d     S ulph ide ironstone
                     5e     S ilicate ironstone (amph ibole bearing )
                     FEAT U RES
                     H       G arnet bearing
                     Felsic Metavolcanic Rocks
                     LIT HO FACIES
                     4a     Massiv e flow
                     4f      Dike
                     P YRO CLAS T IC DEP O S IT S
                     4m    T uff (>80% frag ments <2 mm)
                     4p     T uff-crystal
                     4r      Lapilli-tuff (tuff and lapilli frag ments)
                     4s      Lapillistone (>80% frag ments 2 to 64 mm)
                     4t      T uff-breccia (lapilli, blocks, tuff)
                     T EXT U RE
                     D       Feldspar ph enocrysts and/or crystals
                     E       Quartz ph enocrysts and/or crystals
                     F       Quartz and feldspar ph enocrysts and/or crystals
                     L        Monolith ic
                     R       Frag ments more felsic th an matrix
                     U        G arnet bearing
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4 a This  le ge nd  is  s hare d  by Pre lim inary Maps P.3843 (Makokibatan
     Lake  are a— we s t s he e t) and  P.3844 (Makokibatan Lake  are a—
     e ast s he e t), although not all s ym bols  m ay be  pre s e nt on e ac h m ap.
b O nly c he m ic al data with anom alous  value s in the  90th pe rc e ntile  of
     re s ults  are  pre s e nte d  and  only for e le m e nts of e c onom ic  inte re s t,
     with the  e xc e ption of pallad ium  (Pd) whic h s hows only anom alous
     value s  in 98th pe rc e ntile  of re s ults .
c O nly d rill hole s  that inte rs e c te d  be d roc k and  provid e d  be d roc k
     d e s c riptions have  roc k c od e s  c orre s pond ing to the  le ge nd , s om e
     of the  c od e s  we re  bas e d  on inte rpre tation of the  d rill hole  logs
     by the  authors .
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G eolog ical contact,
based on interpretation
of g eoph ysical data
Fault, unknow n
displacement,
interpreted (trend only)
Fault, dextral
h orizontal component,
unknow n g eneration,
interpreted (trend only)
Fault, sinistral
h orizonal component,
unknow n g eneration,
interpreted (trend only)
Antiform, unknow n
g eneration, interpreted
(trend only)
S ynform, unknow n
g eneration, interpreted
(trend only)
Recumbent fold,
unknow n g eneration,
interpreted (trend only)
Mag netic lineament,
interpreted as remnant
stratig raph y after
unit 6
Bedding ,
unsubdiv ided, facing
direction not know n
(inclined, v ertical)
P illow s w ith  facing
direction know n
(inclined, v ertical,
ov erturned)
Bedding , flow top,
facing  direction know n
(ov erturned)
Bedding , pyroclastic,
facing  direction know n
(ov erturned)
Bedding , v olcanic,
facing  direction not
know n (inclined)
Foliation, unknow n
g eneration (trend
only, mag nitude of
dip unknow n,
inclined, v ertical)
G neissic banding ,
unknow n g eneration
(trend only, inclined)
Fracture, unknow n
g eneration (inclined,
v ertical)
Fracture, dextral
displacement,
unknow n g eneration
(inclined)
Brittle fault, sinistral
displacement,
unknow n g eneration
(v ertical)
Ductile sh ear,
unknow n displacement
(inclined, v ertical)
Ductile sh ear, dextral
displacement (trend
only, inclined, v ertical)
Ductile sh ear, sinistral
displacement (inclined)
V ein, unknow n-type,
unknow n g eneration
(inclined)
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V ein, sh ear-type,
unknow n g eneration
(inclined, v ertical)
V ein, extension-type,
unknow n g eneration
(trend only, inclined)
V ein, foliation-type,
unknow n g eneration
(inclined)
Ig neous contact,
unsubdiv ided (trend
only, inclined, v ertical)
Ig neous contact, felsic
dike (trend only,
inclined, v ertical)
 
Ig neous contact, mafic
dike, corresponds to
unit 2 (trend only,
mag nitude of dip
unknow n, inclined)
Ig neous contact,
P roterozoic mafic
dike, corresponds to
unit 12 (trend only,
inclined, v ertical)
Axial planes of fold,
unknow n asymmetry
(inclined)
Axial planes of fold,
S -asymmetry (trend
only, inclined, v ertical)
Axial planes of kink
folds, S -asymmetry
(trend only)
Axial planes of kink
folds, Z-asymmetry
(trend only)
Lineation, undefined,
unknow n g eneration
Lineation, fold h ing e,
unknow n asymmetry,
unknow n g eneration
Lineation, fold
h ing e, S -asymmetry,
unknow n g eneration
Lineation, fold
h ing e, Z-asymmetry,
unknow n g eneration
Crenulation lineation,
M-asymmetry,
unknow n g eneration
Lineation, elong ation,
unknow n g eneration
Lineation, mineral,
unknow n g eneration
G lacial striae (direction
unknow n, know n)
Location of isotopic
ag e determination in
Ma (first number
corresponds w ith
T able 1)
Location of lake
sediment sample w ith
sig nificant mineral
content   (in ppm)
(data from O ntario
G eolog ical S urv ey
(2001a, 2001b).
Compiled drill h ole
data   from O ntario
G eolog ical S urv ey
(2021b)
Mineral occurrence
(number corresponds
w ith  “O ccurrences” list)
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