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16AW 256A02
S emi-pelite
t=466 Ma
εN d(t) = -6.7
T DM=1587 Ma

O :Ylv f

17AW 189A03
Dacite
466.70 ± 0.46 Ma (z, wm)

16AW 031A03
Rh yolitic crystal tuff
465.73 ± 0.46 Ma (z, wm)

17AW 050A02
P elitic sch ist
t=466 Ma
εN d(t) = -1.8
T DM=1292 Ma

17AW 309A02
G ranodiorite
t=400 Ma
εN d(t) = -6.1
T DM=1559 Ma

17AW 317A02
S yenog ranite
t=400 Ma
εN d(t) = -1.6
T DM=983 Ma

17AW 670A02
G ranodiorite
t=466 Ma
εN d(t) = -1.3
T DM=1099 Ma

16AW 395A02
G ranodiorite
t=400 Ma
εN d(t) = -3.5
T DM=1192 Ma

17AW 131A03
Felsic metav olcanic rock
442.12 ± 0.55 Ma (z, wm)

16AW 091A03
Quartz monzonite
419.65± 0.46 Ma (z, wm)
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t=466 Ma
εN d(t) = -6.2
T DM=1586 Ma

17AW 189A02
Dacite
t=466 Ma
εN d(t) = 0.04
T DM=1077 Ma

16AW 496B02
Andesite
t=466 Ma
εN d(t) = -3.6
T DM=1878 Ma

17AW 131A02
Altered v olcanic rock
t=466 Ma
εN d(t) = -3.9
T DM=1268 Ma

16AW 448A02
Andesite
t=466 Ma
εN d(t) = 0.9
T DM=997 Ma

16AW 037A02
P arag neiss
t=423 Ma
εN d(t) = -8.5
T DM=1647 Ma

16AW 059A02
Rh yolite
t=466 Ma
εN d(t) = 1.9
T DM=901 Ma

16AW 405A02
Andesite
t=466 Ma
εN d(t) = -2.8 
T DM=2220 Ma

16AW 031A02
Rh yolite
t=466 Ma
εN d(t) = -2.7

16AW 083A02
Monzog ranite
t=421 Ma
εN d(t) = -3.5
T DM=1292 Ma

16AW 091A02
Quartz monzonite
t=420 Ma
εN d(t) = -3.9
T DM=1352 Ma

16AW 026A02
S yenog ranite
t=415 Ma
εN d(t) = -3.7
T DM=1513 Ma
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16AW 026A03
S yenog ranite
435.49 ± 0.76 Ma 
(z, sing le g rain)
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GEOLOGY  OF THE ST. ALBAN'S 
MAP  AREA (NTS 1M/13)
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Map 2022-27

Initial εN d(i) v alues calculated using  143N d/144N d)CHU R=0.512638 and (147S m/144N d)CHU R=0.1967, following  th e alg orith m by Ickert (2013); 
T DM is calculated depleted mantle model ag es after DeP aolo, 1981. (143N d/144N d) is adjusted from th e deviation to JN di-1 S tandard (accepted v alv e = 0.512115), mean measured v alue of th e standard g iv es 0.512098±6, n=20)

Sm /Nd Isotopic Data 

U /P b G eoch ronolog y

DEVONIAN

North Bay Granite  Suite
Buff to g rey, fine-g rained, massiv e, mag netite bearing  biotite–muscovite g ranodiorite, equig ranular, w eakly foliated

D'Espoir Brook: w h ite to pink biotite–muscov ite–g arnet g ranite, mag netite bearing , moderately foliated, medium g rained

Medium-g rained equig ranular g ranite

U pper S almon G ranite: g rey to buff, w eakly to moderately foliated biotite g ranite to g ranodiorite

S trong ly foliated pink muscov ite ± biotite g ranite, equig ranular

LATE SILURIAN OR Y OUNGER
Leucocratic peg matite and aplite dykes containing  muscov ite, tourmaline, g arnet

LATE SILURIAN
N orth w est Brook Complex: pink to buff, v ariably foliated, medium-g rained biotite–muscov ite ± g arnet g ranite

Mesocratic, non-foliated, coarse-g rained mag netite–titanite–biotite quartz monzonite

Leuco- to mesocratic, coarse-g rained, w ell-foliated biotite ± tourmaline ± titanite g ranite and g ranodiorite, often containing
K-feldspar and plag ioclase meg acrysts; includes tonalite, quartz diorite and diorite
Melano- to mesocratic, equig ranular h ornblend tonalite to quartz diorite

Te tag ouche–Exploits Back-Arc Basin Rocks
ORDOVICIAN

Baie  d'Espoir Group
S almon Riv er Dam Formation
T h ick-bedded brow n to purplish  arenaceous sandstone, metasandstone and minor interbedded siltstone and locally sh ales

T h in-bedded to laminated g raph itic sch ists, often rusty-w eath ered, commonly pyritic

T h in- to medium-bedded semipelitic, pelitic and psammitic brow nish -g rey mica sch ist, commonly contain g arnet and staurolite

Massiv e, dark g reen, ultramafic unit, commonly serpentinized, orang e-w eath ering

S t. Joseph 's Cov e Formation
T h in- to medium-bedded dark-g rey-w eath ering  sh ale, and th in-bedded, brow n-red-w eath ering  siltstone, often cut by sulph ide-
bearing  quartz v eins; locally includes beds of sandstone

Medium- to th ick-bedded, lig h t brow n to g rey sandstone and minor cong lomerate

Intermediate v olcanic rocks, rich  in sulph ides

Rich es Island Formation
T h in-bedded to laminated, g reenish -g rey sh ale with  interbeds of siltstone, commonly metamorph osed to ph yllite and sch ist,
locally contains layers rich  in g arnet porph yroblasts and staurolite, close to contact with  East Bay G ranite

T h in- to medium-bedded, yellow-brow n sandstone and metasandstone

T h in-bedded to laminated, black sh ale and siltstone to g raph itic sch ist, often pyritic and rusty-w eath ered

Felsic to intermediate metav olcanic rocks
Isle G alet Formation
Medium-g rained equig ranular g ranodiorite, ch lorite altered
T h in-bedded, g reenish -g rey ph yllite and sch ist, often sh eared, folded and mylonitized; locally interbedded with  medium-bedded
metasandstone and metacong lomerate

T h in-bedded to laminated, g raph itic sch ist, black sh ale and siltstone, often pyritic and rusty-w eath ering , locally mylonitized, folded
and sh eared; includes minor metav olcanic rocks
Felsic metav olcanic rocks, typically rh yolitic lith ic or crystal tuff; often sh eared, folded, and mylonitized, locally includes th in layers
of intermediate and mafic metav olcanic rocks

Mafic to intermediate metav olcanic rocks, often sh eared, folded, and mylonitized, ch lorite altered

Gande rian Me tase dim e ntary Rocks
NEOP ROTEROZ OIC ORDOVICIAN

Little P assag e G neiss: K-feldspar–muscovite–biotite–quartz ± g arnet, ch lorite parag neiss with  w ell-dev eloped compositional
banding , reddish -brow n to rusty-w eath ering , commonly complexly folded; psammitic and semipelitic sch ists; mig matites; locally
includes amph ibolite
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East Bay G ranite: leucocratic, slig h tly pink or buff, biotite ± muscovite g ranite, w eakly to strong ly foliated

Medium- to coarse-g rained muscov ite ± biotite, g arnet-bearing  g ranite

Medium-g rained, strong ly foliated to mig matitic g ranite

Fine- to medium-g rained, equig ranular g ranite
Coarse-g rained porph yritic g ranodiorite

Gaultois Granite  Suite

ST. ALBAN'S
P ost-Ordovician Intrusive Rocks

56o00'
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55o30'
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Detailed radiometric data (percent potassium, sh aded relief) for th e S t. Alban’s map area
(Kilfoil 2016, 2020).  Relativ e potassium concentrations are represented by th e colour
spectrum, rang ing  from blue (low v alues) to red (h ig h  v alues).
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Detailed mag netic data (residual mag netic intensity, sh aded relief) for th e S t. Alban’s map
area (Kilfoil 2016, 2020). Relativ e mag netic intensities are represented by th e colour
spectrum, rang ing  from blue (low v alues) to red (h ig h  v alues).
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Dig ital Elev ation Model (DEM) from S h uttle Radar Topog raph y Mission (S R T M) data of th e S t.
Alban's map area (sh aded from th e north east). T h e imag e prov ides surface information not
readily illustrated on th e bedrock map. Areas w h ere bedrock is dominant are typically roug h er
textured and lig h t g rey, w h ile areas cov ered in th ick till are smooth  textured and dark g rey.
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S ample N o. Easting N orth ing RockT ype Ag e Mineral Meth od Interpretation Reference
16AW 031A03 5951815292509Rh yolitic crystal tuff 465.73 ± 0.46 Ma Zircon T IMS wm W esth ues and Hamilton, 2018
16AW 091A03 5983875291388Quartz monzonite 419.65 ± 0.46 Ma Zircon T IMS wm W esth ues and Hamilton, 2018
16AW 026A03 6063835291623S yenog ranite 435.49 ± 0.76 Ma Zircon T IMS sing le g rain W esth ues, 2022, unpublish ed
17AW 131A03 5959885314746Felsic metavolcanic rock 442.12 ± 0.55 Ma Zircon T IMS wm W esth ues, 2022, unpublish ed
17AW 189A03 6031865311210Dacite 466.70 ± 0.46 Ma Zircon T IMS wm W esth ues, 2022, unpublish ed
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(1) S m-N d isotopic data from A. W esth eus (unpublish ed data, 2020)
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P reliminary v ersions of th is map w ere publish ed pag e-size tog eth er with  tw o Current Research  reports (W esth ues, 2017; W esth ues and
Hamilton, 2018). T h e current map includes data collected during  field w ork in 2016 and 2017, and a field v isit in 2019.
T h e map also incorporates field data from Colman-S add (1974, 1976a, b), making  use of orig inal field notes by Colman-S add in 1974 and
1975. P rev ious reconnaissance g eolog ical maps of th e reg ion w ere used to prov ide a consistent structural and lith olog ical interpretation of
th e reg ion (see Jew ell, 1939; Anderson, 1965). T h e map furth er integ rates data from detailed airborne mag netic, radiometric and
electromag netic g eoph ysical surv eys (Kilfoil, 2016, 2020). Additional information, including  drillcore data from mineral exploration company
assessment reports (on file at th e G eolog ical S urv ey, Department of Industry, Energ y, Tech nolog y, G ov ernment of N ew foundland and
Labrador) considered in preparation of th is map.
T h e map interpretation is aug mented by examination of new petrog raph ic th in-sections, rock slabs, detailed g eoch emical analysis, S m-N d
isotopic analysis and U –P b g eoch ronolog y. T h e associated data accompanies th e dig ital release of th is map. T h e g eoch emical data is
av ailable in W esth ues (2018). U –P b g eoch ronolog ical results (W esth ues and Hamilton, 2018) and S m-N d isotopic data (1W esth ues,
unpublish ed data, 2020) are sh ow n.
Locations of know n mineral occurrences documented in th e Mineral O ccurrence Database (MO DS ) are plotted; h ow ev er, due to th e larg e
number of mineral occurrences in th e area, only th ose classified as “sh owing ” or “prospect” are sh ow n. Details of th e selected mineral
occurrences are outlined in th e Mineral O ccurrence Database. All mineral occurrences, including  indications, can be found at th e
G eoS cience Atlas of th e G S N L (h ttps://g is.g eosurv.g ov.nl.ca).
T h e unit names used th roug h out th e map area are th ose assig ned by prev ious auth ors (see Colman-S add, 1976a). Rocks assig ned to
“Dunnag e Zone” and “G ander Zone” in prev ious v ersions of th is map are now classified as “T etag ouch e-Exploits back-arc basin Rocks”
and “G anderian metasedimentary Rock”, following  V an S taal and Barr (2012). T h e N orth  Bay G ranite (see Colman-S add, 1976a, b) w as
renamed N orth  Bay G ranite S uite with  subdiv isions reflecting  th e distinct lith olog y (Dickson, 1990). All terms are formally defined in th e
publish ed literature.
During  field w ork, station data w as collected using  a portable h andh eld dev ice. T h e accompanying  database contains all th e dig ital data
collected in th e field, as w ell as th e subsequent analysis of samples, including  ph otog raph s, g eoch emical and g eoch ronolog ical data. N ot
all structural data are plotted on th e map.
Indiv idual outcrops are typically v ery complex and contain multiple rock types. T h e unit polyg on typically represents th e most abundant
lith olog y in th e area. T h e 'U nit desig nator' with in th e database will reflect th is as w ell. T h e dig ital database contains th e listing  of all of th e
mapped rock types at any g iv en outcrop. Discrepancies may exist betw een th e rock name g iv en in th e field and th e rock name assig ned to
a th in section description, rock slab and/or g eoch emistry due to subsequent more refined analysis. T h e orig inal field interpretations remain
unch ang ed in th e database; h ow ev er, th e unit desig nators and labels will reflect th e ov erall interpretation of all th e data.
T h e main differences betw een th is map and th e preliminary v ersion in W esth ues and Hamilton (2018) are furth er refinements of th e units,
especially with in th e Baie d’Espoir G roup. W ith  th e h elp of th e g eoph ysical data of Kilfoil (2020) for th e north eastern map area, th e position
of th e g raph itic sch ist and black sh ale defining  th e boundary betw een Rich es Island and Isle G alet formations can be better constrained.
Detailed analysis furth er refined th e stratig raph y of metav olcanic rocks and a subv olcanic intrusion of th e Isle G alet Formation. N ew ID-
T IMS  dates for a metav olcanic rh yolite of th e Isle G alet Formation (465.73 ± 0.46 Ma, W esth ues and Hamilton, 2018) and for a dacite of th e
Rich es Island Formation (466.70 ± 0.46 Ma, W esth ues, unpublish ed, 2022) are slig h tly young er, but ov erlap, with in error, with  th e 468 ± 2
Ma felsic metav olcanic T willick Brook Member of th e S t. Joseph 's Cov e Formation to th e north  of th e map area (Colman-S add et al., 1992).
T h e importance of a young er date for a strong ly altered felsic metav olcanic rock with in th e S t. Joseph ’s Cov e Formation (442.12 ± 0.55 Ma,
W esth ues, unpublish ed, 2022) is unclear and requires furth er inv estig ation.
T h e foliated syntectonic G aultois biotite g ranite to g ranodiorite (421 ± 2 Ma, dated south  of th e map area by Dunning  et al., 1990) is
interpreted to be a part of th e S ilurian S alinic orog eny. A massiv e quartz monzonite in th is map area with  a h ig h  mag netic response
(IS :G mnz), dated at 419.65 ± 0.46 Ma, likely represents a late ph ase of th e G aultois G ranite. T h e N orth w est Brook Complex is undated, but
it intrudes th e G aultois G ranite suite. A preliminary date of a syenog ranite from th is unit likely represents an inh erited zircon g rain (435.49 ±
0.76 Ma, W esth ues, unpublish ed, 2022). T h e laterally extensiv e N orth  Bay G ranite S uite is interpreted to be related to th e Acadian orog eny,
one of th e young est subunits w as dated at 396 +6/-3 Ma (Dunning  et al., 1990) to th e w est of th e map area.
T h e Day Cov e T h rust, interpreted as th e boundary betw een th e Dunnag e and G ander zones (e.g ., Colman-S add and S winden, 1984,
W esth ues, 2017), h as been described as a major ductile sh ear zone along  th e coast of Bay d’Espoir to th e south  of th e map area (P iasecki,
1988). Mylonitic fabrics indicate a g ently inclined th rust with  a sinistral strike-slip component (P iasecki, 1988). T h e structure is poorly
exposed in th e map area, and coincides with  zones of low g round and bog s, but is traceable as relativ e low s in th e mag netic and
radiometric g eoph ysical data (see insert). Adjacent rocks of th e Isle G alet Formation and Little P assag e G neiss are increasing ly deformed
and mylonizied tow ards th e contact. Combing  th ese lines of ev idence, th e former Day Cov e T h rust is now symbolized h ere as a ductile
oblique slip, sinistral contractional sh ear zone (instead of a th rust) called Day Cov e sh ear zone (DCS Z). It separates th e Baie D'Espoir
G roup (Tetag ouch e-Exploits back-arc basin) from th e Little P assag e G neiss (G anderian metasedimentary rocks).
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U /P b G eoch ronolog y    S m/N d G eoch ronolog y
S ample number
Rock type
Ag e of rock

S ample N o. Easting N orth ing G roup/S uite Lith T ype 147S m/144N d 143N d/144N d 2σ eN d(0) T (DM) 143N d/144N d(i) eN d(i) 2σ ag e (Ma)
16AW 026A02 606383 5291623 N orth w est Brook Complex S yenog ranite 0.1376 0.512284 7 -6.9 1513 0.511910 -3.7 0.27 415 A. W esth ues, 2020, unpublish ed
16AW 031A02 595181 5292509 Isle G alet Fm. Rh yolite 0.2156 0.512576 7 -1.2 - 0.511918 -2.7 0.33 466 A. W esth ues, 2020, unpublish ed
16AW 037A02 610539 5306170 Little P assag e G neiss P arag neiss 0.1144 0.511968 6 -13.1 1647 0.511968 -8.5 0.26 423 A. W esth ues, 2020, unpublish ed
16AW 059A02 605218 5301352 Isle G alet Fm. Rh yolite 0.1204 0.512496 6 -2.8 901 0.512129 1.9 0.26 466 A. W esth ues, 2020, unpublish ed
16AW 083A02 596539 5291641 G aultois G ranite S uite Monzog ranite 0.1191 0.512240 7 -7.8 1292 0.511912 -3.5 0.27 421 A. W esth ues, 2020, unpublish ed
16AW 091A02 598387 5291388 G aultois G ranite S uite Quartz monzonite 0.1221 0.512228 8 -8.0 1352 0.511892 -3.9 0.28 420 A. W esth ues, 2020, unpublish ed
16AW 256A02 598102 5308241 Rich es Island Fm. S emi pelite 0.1190 0.512054 7 -11.4 1587 0.511691 -6.7 0.27 466 A. W esth ues, 2020, unpublish ed
16AW 448A02 603606 5311685 Rich es Island Fm. Andesite 0.1197 0.512441 7 -3.8 997 0.512076 0.9 0.27 466 A. W esth ues, 2020, unpublish ed
16AW 496B02 586987 5289486 Isle G alet Fm. Andesite 0.1552 0.512320 7 -6.2 1878 0.511846 -3.6 0.29 466 A. W esth ues, 2020, unpublish ed
16AW 405A02 606833 5305288 Isle G alet Fm. Andesite 0.1699 0.512406 5 -4.5 2220 0.511887 -2.8 0.29 466 A. W esth ues, 2020, unpublish ed
17AW 044A02 584438 5303837 S almon River Dam Fm. Metasandstone 0.1220 0.512086 7 -10.8 1586 0.511714 -6.2 0.27 466 A. W esth ues, 2020, unpublish ed
17AW 050A02 582277 5306282 S almon River Dam Fm. P elitic sch ist 0.1697 0.512456 7 -3.6 2027 0.511938 -1.8 0.30 466 A. W esth ues, 2020, unpublish ed
17AW 056A02 576738 5307063 N orth Bay G ranite S uite S yenog ranite 0.1248 0.512247 6 -7.6 1361 0.511920 -3.2 0.27 400 A. W esth ues, 2020, unpublish ed
17AW 131A02 595988 5314746 S t. Joseph 's Cove Fm. Altered volcanic rock 0.1083 0.512165 7 -9.2 1268 0.511834 -3.9 0.27 466 A. W esth ues, 2020, unpublish ed
17AW 189A02 603186 5311210 Rich es Island Fm. Dacite 0.1243 0.512413 83 -4.4 1077 0.512034 0.04 1.64 466 A. W esth ues, 2020, unpublish ed
17AW 200A02 578790 5306757 S almon River Dam Fm. S erpentinite 0.1134 0.512292 6 -6.7 1142 0.511946 -1.7 0.26 466 A. W esth ues, 2020, unpublish ed
17AW 309A02 575933 5300138 N orth Bay G ranite S uite G ranodiorite 0.1247 0.512129 7 -9.9 1559 0.511748 -6.1 0.27 400 A. W esth ues, 2020, unpublish ed
17AW 317A02 578101 5301300 N orth Bay G ranite S uite S yenog ranite 0.0955 0.512284 24 -6.9 983 0.512034 -1.6 0.52 400 A. W esth ues, 2020, unpublish ed
17AW 395A02 576923 5313262 N orth Bay G ranite S uite G ranodiorite 0.1092 0.512225 6 -8.1 1192 0.511939 -3.5 0.25 400 A. W esth ues, 2020, unpublish ed
17AW 670A02 611006 5312242 Isle G alet Fm. intrusive G ranodiorite 0.1106 0.512301 7 -6.6 1099 0.511963 -1.3 0.27 466 A. W esth ues, 2020, unpublish ed
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