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EARLY  SILURIAN
TOP SAILS P LU TONIC SU ITE (CONTINU ED)
eS:TI  Post-m etam orphic  intrusive suite in the Rob ert’s Arm  volc anic  b elt

N ote 14:U nit eS:TIdpgd is h ere correlated w ith  a regionally extensive subdivision of th e Topsails intrusive suite (U nit Sp; W h alen and
Currie, 1988) th at w as initially m apped in th e north eastern part of th e Topsails igneous terrane and radiom etrically dated near th e Gaff
Topsail at 429+/- 3 Ma. How ever, U nit eS:TIdpgd h as also been assigned to th e Hodges Hill intrusive suite and previously considered
as a satellite body of th at bath olith  (Dickson, 2001).

N ote 15:An radiom etrically dated Early Silurian granite (U nit eS:TIdpgt) form s th e m arginal outer ph ase of a concentrically zoned pluton
th at underlies Daw e’s P ond.  Here, a h igh -silica granite and related porph yritic m icrogranite (Dickson, 2004a; b) w ith in U nit eS:TIdpgt
directly abuts th e m ore m agnetic Daw es P ond granodiorite (U nit eS:TIdpgd), alth ough  th eir original intrusive contact h as not been
observed. Th e inform al term , Daw es P ond granodiorite (cf. Dickson, 2001), replaces Daw es P ond granite (Sw inden and Sacks, 1996).
N ote 16:North  of P ow derh orn Lake, vertical satellite dykes of an older altered gabbro and a younger fresh  diorite display straigh t ch illed
m argins w h ere th ey crosscut flat-lying m etam orph ic country rocks outcropping betw een th e Daw es P ond granodiorite (U nit eS:TIdpgd)
and th e Crooked Lake gabbro (U nit eS:HIclgb).
N ote 17:Togeth er, th e posttectonic plutonic rocks included in units eS:TIdpgt and eS:TIdpgd serve to tectonically stitch  th e upper and
low er structural tracts of th e R obert’s Arm  volcanic belt (th rust stack) in th e vicinity of Daw e’s P ond.

Stratified roc k units not inc luded in the Rob ert’s Arm  volc anic b elt
P R E-CAR BONIFER OU S TER R ESTR IAL OV ER STEP  SEQ U ENCE
R EGIONALLY  METAMOR P HOSED R OCKS (SILU R IAN OR  Y OU NGER  EV ENT)
EARLY  – MIDDLE SILURIAN
SP R INGDALE GR OU P  (low er part)
S:S  V olc anosedim entary b asin fill (Kings Brook seq uence)

N ote 22:Th e conglom erate occurring in U nit S:SSc m ay be a correlative of th e terrestrial conglom erate assigned to U nit S:SV xc by
Colm an-Sadd and Crisby-W h ittle (2005). In som e localities, it m ay also occur w ith in th e upper part of U nit S:SV x of th e Springdale
Group (U nit 2 of Coyle, 1992).

N ote 23:Concordant gabbro sills w ith in U nit S:SV x of th e Kings Brook sequence of th e Silurian Springdale Group are observed to
posttectonically intrude adjacent gneissose rocks of th e Hungry Mountain Com plex and sch istose rocks from  th e Gullbridge structural
tract of th e R obert’s Arm  volcanic belt

N ote 24:In th e region north  of Little Joe Glodes P ond, th e above volcanic rocks w ere previously placed in U nit S:SV f2 by O’Brien
(2009). Th ey are re-assigned to th e inform al Kings Brook rh yolite and correlated instead w ith  U nit S:SV f1 (see internal units of th e
Springdale Group listed by Colm an-Sadd and Crisby-W h ittle , 2005).

N ote 25:In th e region north  of Little Joe Glodes P ond, rocks w ith in above subdivision w ere previously placed in U nit S:SV m 2 by
O’Brien (2009). Th ey are re-assigned to th e older Kings Brook basalt (S:SV m 1).

N ote 26:Along South  Brook, and especially in th e area w est of its confluence w ith  Gull Brook, interstratified felsic and m afic volcanic
strata, coarse-grained  polym ictic sedim entary breccia, and a m ud-m atrix lah ar (Dean, 1977d; O’Brien, 2009) com prise th e
stratigraph ically low er part of th e Springdale Group (U nit S:S). Such  terrestrial strata h ave been previously interpreted (Coyle and
Strong, 1987) to contain extrabasinal detritus derived from  th e Early Ordovician oph iolitic rocks of th e Hall Hill Com plex (m etagabbro
clasts) and th e Hungry Mountain Com plex (m etatonalite clasts).
N ote 27:Th e Silurian Springdale Group w as deposited in a cover basin th at overlapped th e deform ed m arine stratified rocks of th e
Notre Dam e Subzone of th e Dunnage Zone (see below ). U nits S:SSc, S:SV m 1 and S:SS accum ulated above rocks assigned to th e
Lush s Bigh t Group and th e Gullbridge structural tract of th e R obert’s Arm  volcanic belt, and w ere possibly once separated from  th ese
Cam brian and Early Ordovician rocks by an angular unconform ity. Alth ough  th e sub-Springdale unconform ity is only locally preserved, a
polym ictic basal conglom erate appears to h ave overstepped several tectonic constituents of th e pre-Silurian basem ent com plex.

N ote 28:Terrestrial stratified rocks sim ilar to th ose in th e oldest know n part of th e Springdale Group h ave been included in th e Topsails
igneous suite in th e region w est of South  Brook (W h alen, 1989). Certain rock units w ith in th e Topsails plutonic suite are geoch em ically
sim ilar to, and h ave overlapping radiom etric ages w ith , bim odal felsic and m afic volcanic strata located w ith in th e ca. 432 Ma - ca. 425
Ma (early W enlockian – m id Ludlovian) succession of th e Springdale Group (Coyle and Strong, 1987; Ch andler et al., 1987; Coyle
1992).
N ote 29:In th e South  Brook valley, th e regional folding and tilting of th e Early – Middle Silurian terrestrial strata probably preceded th e
intrusion of at least som e of th e plutonic rocks assigned to U nit SD:SH and U nit SD:TI. How ever, farth er east, plutonic rocks assigned to
U nit eS:HI of th e Hodges Hill intrusive suite (in part coeval w ith  th e Springdale Group volcanic rocks) w ere apparently not affected (or
very little deform ed) by th is sh ortening event. In contrast, w ith in th e eastern extension of th e Topsails igneous suite, th e Tow er Hill felsic
orth ogneiss (U nit OS:BP og) and th e Daw es P ond m etagabbro (U nit eS:TIdpgb) probably developed  during an earlier ph ase of regional
tectonism  th an th e one affecting th e rocks of th e Kings Brook sequence described above.

METAMOR P HOSED INTR U SIV E R OCKS
LATE ORDOV ICIAN  – EARLY  SILURIAN
Syn-m etam orphic  intrusions in sc histose and gneissic roc ks of the Rob ert’s Arm  volc anic  b elt

N ote 18:R egionally m etam orph osed intrusive rocks of m id-P aleozoic age are found as enclaves in younger posttectonic intrusions
th rough out th e Topsails and Hodges Hill bath olith s; h ow ever, in th e m ap area, th ey are m ore com m on along th e m argin of th e Hodges
Hill intrusive suite. Th ough  individually discontinuous, th ese sh eared m afic-felsic intrusions form  a regionally linear belt th at extends
from  Burnt P ond in th e north  to P ow derh orn Lake in th e south .
N ote 19:Th e m id-P aleozoic granodiorite and granite sh eets of th e Tow er Hill orth ogneiss (U nit OS:BP og) preferentially intrude th e rocks
of th e Burnt P ond structural tract of th e R obert’s Arm  volcanic belt, alth ough  som e of th em  do also occur in tectonically adjacent strata
w ith in th e R obert’s Arm  th rust stack. Consequently, country rock enclaves and accidental xenolith s of w ell-layered m etasedim entary
gneiss and m igm atitic paragneiss (infiltrated by m etagabbro) are com m only preserved w ith in th ese regionally deform ed and
m etam orph osed felsic intrusions.

N ote 20:Synm etam orph ic gabbros assigned to U nit eS:TI dpgb are infolded w ith  sch istose granodiorite from  U nit OS:BP og and
crosscut porph yroblast-rich  paragneiss and h ornfelsic sch ist from  U nit m O:BP pg and U nit m O:BP h s, respectively. As observed in th e
section along th e north ern sh ore of Burnt P ond, each  of th e granofelsic varieties of Daw es P ond m etagabbro is locally crosscut by
undeform ed veins of unm etam orph osed granodiorite. U nit eS:TIdpgb is th us distinguish ed from  unm etam orph osed pillow ed gabbros
th at are coeval w ith  th e posttectonic granodiorite bodies exposed near Skull Hill Brook (U nit eS:TIsh ), eastern Daw es P ond (U nit
eS:TIdpgd) and th e outflow  of R ocky Brook into P aul’s Lake (U nit eS:HIclgb).

N ote 21:Discrete intrusive bodies of Daw es P ond m etagabbro (U nit eS:TIdpgb) are h osted by stratified rocks from  each  of th e
structural tracts m aking up th e R obert’s Arm  volcanic belt. Th e variably recrystallized sh eets of m etagabbro and m etapyroxenite
m apped near Baker Brook, Baker Lake and P ow derh orn Lake appear to be crosscut by th e presum ed Early Silurian Daw es P ond
granodiorite (U nit eS:TIdpgd). Metagabbro bodies outcropping north  of Burnt P ond and near th e Handcam p prospect are interpreted to
h ave been intruded, posttectonically, by a granodiorite dated as Early Silurian at R ocky P ond (U nit eS:HIrpgd).

Daw es P ond granite: Mainly m assive, isotropic, m edium -grained, ligh t grey, potassium  feldspar-
ph yric quartz m onzonite h aving abundant biotite, titanite and ilm enite; m inor, fine-grained, porph yritic
biotite granite, h igh -silica granite and m icrogranitic porph yry; variably oriented enclaves of pyrrh otite-
bearing cordierite sch ist (Baker Brook structural tract of th e R obert’s Arm  volcanic belt) in th e
south eastern part of th e Daw es P ond granite and large accidental xenolith s of actinolite sch ist
(Gullbridge structural tract) in th e north w estern part of th e m ap unit; all of th e above plutonic rocks
h osting sw arm s of m inor intrusions, including subvertical sh eets of quartz-feldspar porph yry, m ultiple
diabase dykes, and aplite veins; U nit eS:TIdpgt rocks are com plexly cross faulted and partially
surround th e Daw es P ond granodiorite (U nit eS:TIdpgd, see below )

eS:TIdpgt

Daw es P ond granodiorite: Mainly m assive, isotropic, m edium -grained, ligh t grey to pink,
h ornblende–biotite granodiorite; a h igh ly m agnetic, coarse-grained, h ornblende-rich  granodiorite
m arked by copious cognate igneous xenolith s (or m afic restite) and h aving partially replaced
enclaves of biotite-bearing epidiorite; along th e m argin of U nit  eS:TIdpgd, near P ow derh orn Lake,
non-h ornfelsed (unm etam orph osed) granodiorite back veined by porph yritic pillow ed gabbro;
unaltered sh eets of equigranular quartz diorite crosscutting epidotized pillow ed gabbro and
glom eroph yric gabbro h aving abundant m agnetite and secondary titanite; m any of th e pre-
granodiorite m afic intrusions located near th e pluton m argin are net-veined but unfoliated

eS:TIdpgd

South  Brook granodiorite: Mainly silicified granodiorite, quartz diorite, diabase dykes and aplite veins;
very poorly exposed, ligh t grey, m edium -grained, isotropic, equigranular h ornblende–biotite
granodiorite; m inor, dark grey, fine-grained, m elanocratic ph ase of quartz diorite h aving poikilitic
am ph ibole in tw o localities (E551950 N5436551; E549600 N5433062); w h ere m agm a-sealed joints
predom inate, grey granodiorite intruded by partially assim ilated sw arm s of back-veined m afic dykes;
a ligh t pink to rose (silicified, h em atized and pyritized) granodiorite h aving subvertical fault breccias
cem ented by coarse-grained red syenite and intruded by aph anitic diabase dykes. Modified from  U nit
DgT (Dean, 1977d), a sm all granitic stock purported to be h osted by rocks of th e Silurian Springdale
Group on th e north  bank of South  Brook

eS:TIsb

Skull Hill Brook granodiorite: Mainly coeval granodiorite and gabbro crosscut by quartz–feldspar
porph yry; m assive, ligh t grey, isotropic, m edium -grained, equigranular, h ornblende−biotite
granodiorite displaying com m ingling relationsh ips w ith  iron oxide-rich  pillow ed gabbro; in places,
fresh  granodiorite dykes intruding  non-h ornfelsed screens of m edium -grained equigranular gabbro
m arked by abundant epidote−quartz veinlets;  also  locally, granodiorite intruded by partially digested
sh eets of coarse-grained gabbro transitional to fine-grained xenocrystic gabbro porph yry; in oth er
areas, granodiorite bodies h aving zones of globular gabbro illustrating disaggregated ch illed m argins
or cuspate and lobate edges; in a few  localities, gabbroic dykes belonging to U nit eS:TIsh  displaying
straigh t ch illed m argins w h ere th ey crosscut granodiorite and adjacent country rocks; south w est of
Daw es P ond, quartz diorite bodies h aving iron-oxide−am ph ibole pseudom orph s after orth opyroxene
h osted by m assive granodiorite assigned to U nit eS:TIsh ; in th e sam e area, north east-trending
intrusive bodies of pyritic quartz–feldspar porph yry, tentatively assigned to U nit SD:SHp, crosscut
th in sh eets of th e Skull Hill Brook granodiorite, th e altered diorites and th e fault structures in adjacent
rocks of th e Gullbridge structural tract

eS:TIsh

Little Joe Glodes P ond granodiorite: Mainly poorly exposed granodiorite in th e north eastern block-
faulted portion of th e pluton; m assive, ligh t grey to pink, isotropic, m edium -grained, equigranular,
h ornblende−biotite granodiorite; abundant h em atite−silica alteration along joints and lineam ents in
pinkish -red to rose granodiorite;  in places, com posite m afic-felsic porph yritic dykes form ing vertical
sw arm s w ith in U nit eS:TIjg, particularly near th e faulted m argins of th e intrusion; im m ediately
south w est of th e lim it of th is geological m ap, th e posttectonic Little Joe Glodes P ond granodiorite
intrudes Ordovician m etam orph ic rocks from  th e Hungry Mountain Com plex as w ell as strata from
som e of th e structurally h igh est tracts of th e R obert’s Arm  volcanic belt (O’Brien, 2009).

eS:TIjg

Tow er Hill felsic orth ogneiss: Mainly granodioritic orth ogneiss, sch istose granodiorite, m etaporph yritic
am ph ibolite, and nebulitic granite in agm atite; dom inantly, ligh t grey, m edium -grained, w ell foliated
quartz–plagioclase–h ornblende–biotite gneiss h aving discontinuous dark green layers of
h ornblende-bearing restite concordant w ith  gneissosity; distorted podiform  lenses of epidotized
am ph ibolite w ith in felsic orth ogneiss; w ispy-foliated granodiorite locally h aving a preferred alignm ent
of zoned plagioclase ph enocrysts; platey-foliated granodiorite h aving a ribboned sh ape fabric defined
by flattened and dip-lineated grains of blue quartz; sch istose granodiorite transitional to biotite-
bearing m ylonite in sh ear zones at th e m argins of country rock enclaves; folded granite dykes
intruding across th e m etam orph ic foliation in flaser-banded orth oam ph ibolites set in agm atite;
granodioritic orth ogneiss (and injection m igm atite) h osting concordant leucogranite stringers and
foliated diabase dykes th at outline pinch -and-sw ell structures back veined by intrusive gneiss

OS:BP og

Kings Brook conglom erate: Mainly boulder conglom erate, quartzose sandstone, volcaniclastic
argillite and felsic porph yry; predom inantly, ligh t grey, m assive, clast-supported conglom erate m arked
by w ell-rounded cobbles and boulders of ignim brite; ligh t grey, poorly stratified, granular to pebbly
sandstone interbedded w ith  conglom erate; subordinate, m atrix-supported volcaniclastic argillite
(lah ar) m arked by large angular blocks of porph yritic and aph yric rh yolite flow s and bedded
scoraceous tuff; in places, fine-grained lah ar illustrating outsized fragm ents of slum p-folded argillite
and  sm aller clasts of lam inated m udstone; m inor, fine grained, ligh t pink, quartz–feldspar porph yry
dykes displaying flow -layered m argins w h ere crosscutting lah ar and boulder conglom erate; rare,
isotropic dykes of diorite porph yry interm ingling w ith  quartz–feldspar porph yry; rare, pink to red,
poorly sorted, h igh ly indurated beds of sandstone h aving sub-rounded clasts com posed of partially
preserved sph erulites and em bayed quartz prism s set in a h em atite-rich  m atrix

S:SSc

Kings Brook volcanic breccia: Mainly rh yolite agglom erate and palagonitic sandstone; predom inantly,
buff-w eath ered, ligh t grey, clast-supported volcanic breccia h aving large blocks of felsic ash  tuff, flow
banded rh yolite, m assive aph yric rh yolite and plagioclase porph yritic basalt; m inor, yellow ish -grey,
fine-grained, lam inated  palagonitic sandstone interbedded w ith  dark red, size-graded, h em atite-rich
granular sandstone; abundant dark grey sills of am ygdaloidal  gabbro illustrating prim ary igneous
layering;  ligh t pink to dark red dykes of quartz–feldspar porph yry crosscutting gabbro sills

S:SV x

Kings Brook basalt: Mainly subcrop of basalt flow s and gabbro sills; predom inantly purple-red, h igh ly
am ygdaloidal, m edium -grained, plagioclase porph yritic basalt and coarse-grained glom eracrystic
andesite;  m assive, dark green, lith ic-crystal tuff h aving conspicuous blocks of fragm ental jasper and
h em atized basalt; greenish -grey, h igh ly vesicular, m agnetite-bearing gabbro bodies; U nit S:SV m 1
possibly includes an am ygdaloidal basalt th ough t to outcrop in th e South  Brook valley (U nit S:Sb of
Dean, 1977d); also possibly includes an extension of th e vesicular basalt flow s th ough t to outcrop
near Little Joe Glodes Brook (Coyle, 1992); m ay include subvolcanic gabbro sills sim ilar to th ose
intruding U nit S:SV x of th e Kings Brook sequence

S:SV m 1

Kings Brook sandstone: Mainly pinkish  grey, th ick- to m edium -bedded, granular cross-stratified
sandstone h aving abundant m atrix-dissem inated grains of ferruginous carbonate; subordinate, red,
m assive or th ick-bedded, clast-supported pebble conglom erate; m inor, dark grey and red, parallel-
lam inated siltstone beds and argillaceous partings displaying polygonal m ud cracks; in places,
sedim entary strata succeeded by ligh t grey to pink, th ickly stratified, w elded ash  tuff locally displaying
w ell developed igneous layering; rarely, ignim brite intercalated w ith  m inor flow s of plagioclase
porph yritic basalt; unseparated terrestrial volcanic and sedim entary rocks, including local h orizons of
w elded tuff possibly sim ilar to th at found in U nit S:SV f1 above and tuffaceous sedim entary  breccia
sim ilar to th at seen w ith in U nit S:SV x (U nit 2 of Coyle, 1992)

S:SS

Daw es P ond m etagabbro: Mainly grey-green, m edium -grained granoblastic m etagabbro; m arginally
foliated m etagabbro sh eets th at crosscut and include screens of previously foliated and folded rocks
(particularly as seen in flat-lying  m etabasites located at th e tectonic base of th e South  Brook
structural tract or in th e tectonically underlying porph yroblastic m etaturbidites of th e Baker Brook
structural tract); less com m on, regionally folded bodies of coarse-grained m etapyroxenite locally
illustrating relict clinopyroxene-rich  cum ulate bands at h igh  angles to a secondary ch loritic foliation;
stratigraph ically transgressive bodies of porph yritic m afic sch ist (h aving a penetrative dynam ically
recrystallized  foliation and less com m on extension lineation) transitional to m afic granofelsic sch ist
(h aving a poorly defined sch istose foliation overgrow n by granoblastic actinolite and biotite); a
w idespread, ligh t grey, h igh ly sucrose, isotropic m afic granofels (statically recrystallized th rough out
on th e m icroscopic scale despite being locally fabric retentive on th e m esoscopic scale); associated
m inor intrusions, viz., conjugate sets of com posite aph anitic and porph yritic diabase dykes intruded
across gently-plunging open folds of porph yritic m etapyroxenite sills; viz., epidotized diabase dykes
and coeval quartz porph yry intrusions em placed into fold h inge zones and intruded along vertical
fault breccias m ade up of silicified porph yroclasts of m etagabbro and h ost m etasedim entary sch ist;
post-sch istosity fibrous veins in m etagabbro filled by syntaxial grow th s of albite–epidote–ferroan
carbonate–calcite–clinozoisite–titanite–spessartine–pennite–quartz +/- sph alerite and arsenopyrite

eS:TIdpgb

Kings Brook rh yolite: Mainly flow -folded rh yolite, felsic crystal tuff and diabase dykes; predom inantly,
ligh t pink, th ickly stratified, flow -banded and sph erulitic rh yolite; ligh t grey, m assive, flow -folded
rh yolite intruded by ch alcopyrite-bearing sills of layered gabbro and arsenopyrite-bearing diabase
dykes; subordinate, ligh t grey, poorly bedded, felsic lith ic-crystal tuff south w est of Little Joe Glodes
Brook; in th e valley of South  Brook, U nit S:SV f1 m ay include ligh t grey to dark red, felsic pyroclastic
strata previously assigned to U nit S:Sa of Dean (1977d) and w elded ash  tuff form erly grouped w ith in
U nit 1 of Coyle (1992); farth er north east along strike, U nit 1 contains a w elded ash  tuff th at h as been
radiom etrically dated at 432.4 +1.7/-1.4 Ma (Coyle, 1992).

S:SV f1

R OCKS OF THE R OBER T’S AR M V OLCANIC BELT
EARLY  ORDOV ICIAN  – LATE ORDOV ICIAN
Stratified roc k units from  the m id-Iapetan realm  of the Dunnage Zone
R EGIONALLY  METAMOR P HOSED R OCKS
(LATE OR DOV ICIAN - EAR LY  SILU R IAN AND Y OU NGER  EV ENT)
MIDDLE AN D LATE ORDOV ICIAN
R obert’s Arm  volcanic belt (south east part)

R OCKS FOR MED IN THE IAP ETU S OCEAN
Stratified roc k units from  the Exploits Sub zone of the Dunnage Zone
R EGIONALLY  METAMOR P HOSED R OCKS (SY N-SILU R IAN EV ENT)
MIDDLE ORDOV ICIAN
W ILD BIGHT GR OU P  (upper part)
m O:W P  Arc-related turb idites (younger W ild Bight seq uence)
P ennys Brook Form ation (m iddle and upper divisions)

m O:GB  Arc-related m afic  sill c om plex (younger W ild Bight seq uence)
Gum m y W aters intrusive suite

N ote 36:Th e Gum m y Brook gabbro is com agm atic w ith  som e of th e alkali basalt and andesite flow s observed in th e P ennys Brook
Form ation in th e region betw een North  Tw in Lake and Badger Bay (McConnell and O’Brien, 2000; O’Brien 2001).

P R E-MIDDLE SILU R IAN MAR INE OV ER STEP  SEQ U ENCES
R EGIONALLY  METAMOR P HOSED R OCKS (SY N-SILU R IAN EV ENT)
LATE ORDOV ICIAN  – EARLY  SILURIAN
BADGER  GR OU P  (low er part)
OS:B  Synorogenic  turb idite b asin fill (Badger Brook seq uence)

N ote 30:Th e calcareous clasts in th e Badger Brook conglom erate are apparently unfossiliferous and local controls on th e age of
conglom erate deposition are unknow n. U nit OS:Bc h as, h ow ever, been previously included w ith in th e Sansom  Greyw acke by Dean
(1977d) and is also unseparated w ith in th e Badger group of R ogers et al. (2005).

N ote 31:In th e area surveyed, w h ere th e entire U nit OS:Bg succession is biostratigraph ically unconstrained, th e nam e Sansom
Greyw acke w as used by Dean (1977d) to distinguish  it from  h is P oint Leam ington Greyw acke (see defintions of Sansom  greyw acke and
P oint Leam ington greyw acke and th eir relation to th e Badger group in W illiam s et al., 1985 and O’Brien, 2003).
N ote 32:Th e sedim entary rocks assigned to U nit OS:Bg and U nit OS:Bc w ere deposited in a conform able sequence th at is devoid of
any intraform ational volcanic rocks. Alth ough  stratigraph ically overlying th e grey m udstone of th e upperm ost Sh oal Arm  Form ation, th e
Badger Brook w acke h osts pebbly debris flow  deposits th at, in th e vicinity of Joe’s Lake, h ave outsized olistolith s of w ell-bedded strata
typical of th e Sh oal Arm  Form ation. Farth er north east, in th e turbidite succession of th e low er Badger group located north w est of Sops
Lake (Gull Island form ation), a conglom erate lenticle sim ilar to th e Badger Brook conglom erate h osts alkali basalt extraclasts and
detrital carbonate bioclasts identical to th ose present in th e adjacent Middle Ordovician rocks of th e Sops Head Com plex and th e W ild
Bigh t Group (Clarke, 1992; see below ).

LATE ORDOV ICIAN
SHOAL AR M FOR MATION
lO:SA  Transgressive high-stand sedim entary c over (post-arc)

N ote 33:Th e Sh oal Arm  Form ation is a regional correlative of th e m uch  th inner Late Ordovician Law rence Harbour Form ation of central
Notre Dam e Bay (W illiam s, 1995; O’Brien, 2003). East of Kippen’s P ond, and th e lim it of geological m apping, th e base of th is form ation
is observed to conform ably overlie strata assigned to th e upper division (U nit m O:W P u) of th e P ennys Brook Form ation of th e W ild Bigh t
Group (Exploits Subzone of th e Dunnage Zone; O’Brien, 2001).

N ote 34:Th e Gum m y P ond sh ale is com posed of graptolite-bearing strata from  th e upper part of th e Sh oal Arm  succession. Th e
radiolarian-bearing subdivisions of red m ottled ferruginous ch ert, grey m anganiferous siltstone turbidite, and green nodular ph osph atic
argillite th at ch aracterize th e low er parts of th e type Sh oal Arm  Form ation in Badger Bay are not preserved in th e m ap area.

N ote 35:Betw een Tom m y’s Arm  R iver and North  Tw in Lake, several unbroken graptolite-bearing subdivisions of th e Gum m y P ond
sh ale occur w ith in, and tectonically adjacent to, pebbly m udstone-bearing parts of th e Burtons Harbour–Herring Cove sequence of th e
Sops Head Com plex. Subdivisions of Late Ordovician grey bioturbated ch ert and black graph itic slate from  th e Sh oal Arm  Form ation are
also found in direct contact w ith  Sops Head Com plex strata north east of th e lim it of geological m apping at Th ousand Island P ond and
Burtons Harbour Head (O’Brien, 2001).

Badger Brook conglom erate: Mainly polym ictic conglom erate and pebbly w acke;  predom inantly, ligh t
grey, m assive, siliciclastic conglom erate form ing discontinuous lenticles w ith in U nit OS:Bg (cf. Kean
and Jayasingh e, 1982); subordinate, ligh t grey, th ick-bedded, size-graded, pebbly to sandy w acke,
locally capped by conglom erate or debrite h orizons; m inor, banded siliceous argillite h aving rare
intercalations  of th in-bedded gritty w acke; w h ere polym ictic conglom erate locally displays a scoured
or erosional base and is  vertically graded, w ell-rounded exotic m agm atic and carbonate clasts
com prise th e m ajority of th e boulders, cobbles and pebbles in th e sandy m atrix; in contrast, in places
w h ere conglom erate lenticles are m ud m atrix-supported and coarsen upw ard, intraform ational clasts
of lam inated argillite and fine grained w acke predom inate; south ern lenticle of U nit OS:Bc taken from
Evans et al. (1994)

OS:Bc

Badger Brook w acke: Mainly th ick-bedded w acke, sandstone turbidite and lam inated siltstone;
predom inantly ligh t grey, size-graded, gritty to granular w acke interstratified w ith  m edium  grained,
planar-bedded sandstone turbidite; subordinate, ligh t grey lam inated argillite interbedded w ith  th in-
bedded sandstone turbidite; m inor, m assive gritty w acke displaying isolated angular clasts of dark
siltstone injected by sandstone dykelets or pebbly clastic intrusions; rare, centim etre scale intervals
of dark grey, th in-bedded siltstone turbidite; locally, debrite h orizons illustrating slum p-folded
intraclasts of sandstone turbidite and rip-up clasts of parallel-lam inated argillite.

OS:Bg

Gum m y P ond sh ale: Mainly black graptolitic sh ale, dark grey siltstone and ligh t grey ch ert; listed in
ascending order, an extensively bioturbated ribboned ch ert h aving distorted lam inae of black
siliceous argillite; a th in bedded pyritic siltstone h aving recessed partings m ade up of black graptolitic
m udstone; a m arker h orizon of black carbonaceous sh ale and black slate h aving a rich  graptolite
fauna; in th e top of th e form ation; a graph itic black sh ale interstratified w ith , and passing upw ard into,
parallel lam inated beds of dark grey m udstone and ligh t grey argillite

lO:SAg

Sops Arm  Brook argillite: Mainly spotted argillite, siltstone turbidite, m ottled ch ert and jasperite;
predom inantly, th in-bedded, ligh t grey, dark green and dark red siliceous argillite and interbedded
m ulticoloured ferruginous ch ert; subordinate, ligh t green and ligh t grey, th in-bedded, w ell com pacted
and indurated siltstone h aving a ch aracteristic m ottled texture im posed on prim ary sedim entological
features (one or m ore divisions of th e Boum a turbidite sequence); m inor, ligh t green, m edium -
bedded, fine-grained sandstone turbidite displaying abundant slum p folds and slum p sh eets; m ottled
ch ert and jasperite illustrating silicified soft-sedim ent structures and preserving bedform s replaced by
pseudoporph yroblasts of albite, w h ite m icas, ferroan carbonate, pyrite and h em atite

m O:W P u

Sh oal Arm  Brook w acke: Mainly tuffaceous w acke, sandstone turbidite and sand-m atrix olistostrom e;
predom inantly, m assive, dark green, m edium -grained, clast-supported tuffaceous w acke dom inated
by vesicular basalt clasts; subordinate, th ickly stratified, graded, pebbly and granular w acke h aving
angular intraclasts of grey banded argillite, red lam inated ch ert, green porph yritic andesite and rare
felsic ash  tuff; ligh t grey, m edium -bedded, volcaniclastic sandstone and pebble breccia displaying
oblate siliceous nodules or zoned carbonate concretions; m inor, greyish -green sandy w acke h aving
rip-up clasts of turquoise lam inated ch ert and slum p-folded banded argillite; ligh t grey, th ick-bedded
w acke grading to parallel-lam inated sandstone turbidite; at th e base of th e Sh oal Arm  Brook w acke,
som e laterally discontinuous lenticles of pillow  lava and basalt breccia m arked by a basal debrite
h orizon;  m assive olistostrom e h aving large blocks of  coarse pillow  breccia adm ixed w ith  ch aotically-
deform ed sandstone

m O:W P m

Gum m y Brook gabbro: Mainly regionally folded gabbro sills and associated diorite sh eets;
predom inantly, dark green, coarse-grained, m arginally banded laccolith s of glom eracrystic or
crescum ulate gabbro, locally intruded by sw arm s of diabase dykes; subordinate, strata-parallel
com posite sh eets of dark grey, m edium -grained, equigranular diorite; in places, fresh  diorite intruding
ligh t green, plagioclase porph yritic, m egacrystic gabbro th at h ad been previously saussuritized and
locally net veined

m O:GBg

Late Ordovic ian – Early Silurian?
Burnt Pond structural tract (BPT)
lO-eS:SH  Sops Head Com plex (in part)

N ote 37:Near Tom m y’s Arm  R iver, in th e area w est of Kippen’s P ond, augened volcanic m egaclasts occur in a block-in-m atrix tectonic
m élange of th e Sops Head Com plex. Som e of th ese sh eared blocks locally include calc-alkaline rh yolite and alkaline basalt flow s sim ilar
to th ose seen in partly broken to unbroken form ations of U nit m O:BHHCv of th e Sops Head Com plex (see below ).

Late Ordovic ian and older
Powderhorn Lake structural tract (PLT)
lO:PB  Powderhorn Brook division

N ote 38:Th e P ow derh orn Brook m etapelite is very poorly exposed w est of Joe’s Lake. Consequently, th e outcrop pattern of U nit
lO:P Bs h as been generally interpreted from  h igh  resolution aerom agnetic and electrical conductivity data, supplem ented by drill log
inform ation.

N ote 39:Th e pelitic m etasedim entary rocks of th e P ow derh orn Brook division of th e P ow derh orn Lake structural tract probably contain
early Late Ordovician strata th at overlap in age w ith  som e of th ose occurring in th e R ocky Brook division of th e Baker Brook structural
tract (see below ), alth ough  th e form er occur at a structurally low er position w ith in th e R obert’s Arm  th rust stack th an th e latter (O’Brien,
2008).

Baker Brook structural tract (BBT)
lO:Brb   Roc ky Brook division

N ote 40:U nit lO:Brbu m ay include R ocky Brook strata th at h ave been elsew h ere assigned to U nit lO:Brb1 (rh yolite) and parts of U nit
lO:Brb2 (O’Brien, 2009). Locally, it also possibly contains older sedim entary rocks sim ilar to th ose seen in th e Middle Ordovician Eastern
Baker Lake Brook division of th e Baker Brook structural tract (see below ). In earlier studies, som e of th e strata from  th e R ocky Brook
division h ad been inform ally assigned to th e Eastern felsic tuff and w ere tentatively placed in th e upperm ost preserved part of th e
R oberts Arm  Group (s.s.) in th e Gullbridge area (P ope et al., 1990; P udifin, 1993).

N ote 41:Th e upperm ost preserved part of th e R ocky Brook succession (U nit lO:Brb4; early Late Ordovician; m id Sandbian) crops out
im m ediately south  of th e lim it of geological m apping in th e vicinity of Lake Bond (O’Brien, 2009).  Such  rocks represent th e youngest
know n strata in th e R obert’s Arm  volcanic belt.

Tom m ys Arm  Bridge m élange: Mainly black, fine grained, graph itic or carbonaceous sch ist; dark
grey, pyrite-bearing porph yroclastic sch ist; ligh t grey, very fine grained, lam inated ph yllonite;
subordinate, sm all discontinuous tracts of pebbly m udstone and transitional broken form ation
com prising relict stratified belts of volcanic and sedim entary rocks w ith in tectonic m élange; m inor,
pyritic banded m ylonite; rare, podiform  lim estone and calcareous sch ist

lO-eS:SHm

P ow derh orn Brook m etapelite: Mainly tectonically interlayered m etasedim entary sch ists generally
com posed of dark grey ferruginous pelite, ligh t grey siliceous sem ipelite and greyish  green sericitized
granofels;  subordinate, sulph idic cordierite–garnet–andalusite sch ist transitional to black lam inated
siltstone interstratified w ith  th in-bedded pyritic sandstone; m inor, graph itic sch ist h aving augened
porph yroblasts of cordierite; locally, pelitic sch ist distinguish ed by dip-lineated cordierite
porph yroblasts; m inor, carbonaceous pelitic sch ist sh ow ing random ly oriented porph yroblasts of
euh edral pyrite and ch alcopyrite; intruded by num erous crosscutting bodies of fresh  and h igh ly
altered gabbro

lO:P Bs

P ow derh orn Brook m etarh yolite: Mainly ligh t grey, m edium  grained quartz–sericite sch ist transitional
to size-graded felsic crystal–lith ic tuff; subordinate, andalusite-bearing felsic pyritic sch ist transitional
to a gossan-form ing, sph alerite-bearing rh yolitic breccia; w h ere preserved, at th e stratigraph ic top of
th e subdivision, a gradationally conform able interval of th in-bedded m etapelite interstratified w ith  fine
grained crystal tuff and ash  tuff

lO:P Bv

R ocky Brook argillite: Mainly grey siliceous argillite and m aroon lam inated ch ert interstratified w ith
brigh t red, fine-grained siltstone turbidite; in places, porph yroblastic grey siltstone, nodular green
argillite and concretionary m aroon sandstone; subordinate, ligh t grey, th in-bedded sandstone
turbidite h aving very th in resistant h orizons of felsic lith ic tuff; m inor, ligh t grey quartz–feldspar crystal
tuff interbedded w ith  red lam inated siltstone; pretectonic quartz–feldspar porph yry sills intruding ligh t
grey, th in bedded siltstone and ligh t green, finely banded argillite

lO:Brb3

R ocky Brook w acke: Mainly greyish  green, th ick-bedded gritty w acke h osting isolated sh eets of
pebbly sandstone; in places, individual beds of pebbly w acke grading to gritty and sandy w acke;
subordinate, ligh t green, m edium -bedded tuffaceous w acke displaying sm all argillite intraclasts;
m inor, th in-bedded sandstone turbidite, lam inated siltstone and siliceous argillite intruded by calc-
alkaline gabbro sills (Sarioglu, 2007); locally, poorly stratified debrite h orizons h aving a black
siliceous siltstone m atrix and illustrating ch aotically folded blocks of lam inated argillite; in one locality
near R ocky Brook, ligh t grey volcanic breccia displaying fragm ents of slum p-folded ash  tuff

lO:Brb2

R ocky Brook rh yolite: Mainly subcrop of rh yolitic breccia and tuff on th e south east sh ore of Great
Gull Lake near th e outflow  of Baker Brook; ligh t grey, m assive rh yolite flow  gradational to coarse
grained agglom erate; subordinate, ligh t grey rh yolitic breccia interlayered w ith  quartz–feldspar  tufflO:Brb1
unseparated R ocky Brook succession: Mainly poorly exposed sedim entary rocks th at are
stratigraph ically undivided, including m assive, ligh t grey, coarse-grained tuffaceous w acke and th ick-
bedded pebbly w acke; in th e south ern part of th is unit, exposures of ligh t grey, th in-bedded
sandstone turbidite and parallel lam inated argillite

lO:Brbu

Stratified roc k units from  the N otre Dam e Sub zone of the Dunnage Zone
R EGIONALLY  METAMOR P HOSED R OCKS (OR DOV ICIAN AND SILU R IAN EV ENTS)
EARLY  AN D MIDDLE ORDOV ICIAN
R obert’s Arm  volcanic belt (north w est part)

Late Middle Ordovic ian
Baker Brook structural tract (BBT)
m O:Beb   Eastern Baker Lake Brook division

N ote 42:U nit m o:Beb2 of th e Eastern Baker Lake Brook division is th ough t to conform ably underlie U nit lO:Brb1 and younger parts of
th e R ocky Brook division of th e Baker Brook structural tract and, as such , U nit m o:Beb2 m etaw acke m ay contain strata of Late
Ordovician age in certain localities.

N ote 43:Th inly bedded to lam inated intervals of black slate and pyritic sh ale, each  up to 10 m  th ick, are interstratified w ith  tuffaceous
w acke w ith in th e low est preserved part of U nit m o:Beb2 on th e south east sh ore of P ow derh orn Lake.

N ote 44:Th e basal olistrostrom e and crystal packstone of U nit m O:Beb1 conform ably overlie th e bim odal pyroclastic strata (upper
Middle Ordovician; m id-Darriw ilian) ch aracteristic of U nit m O:CBv2 of th e Catam aran Brook structural tract.

N ote 45:U nfoliated diabase dykes and quartz–ch lorite veins are h osted by U nit m O:Beb1 sch ist near its faulted contact w ith  th e
adjacent turbidites of th e Badger Brook sequence of th e Badger group (U nit OS:B).

Late Middle Ordovic ian
Catam aran Brook structural tract (CBT)
m O:CB  Joes Lake division

N ote 46:Th e arc-related volcanic flow s of U nit m O: CBv1 of th e Joes Lake division are observed to stratigraph ically underlie th e arc-
related bim odal pyroclastic strata of U nit m O:CBv2 in tw o areas located to th e w est of Joe’s Lake and th e Trans-Canada High w ay.

N ote 47:P illow ed lavas of norm al m id oceanic ridge basalt (N-MOR B) h ave been recognized at several exposures along Catam aran
Brook north east of th e abandoned railroad bed (Sw inden and Sacks, 1996; O’Brien, 2009).

N ote 48:Th e regionally north w est-facing sequence of w ith in-plate th oleiite and volcanic arc th oleiite (Sarioglu, 2007) com prising U nit
m O:CBv3 of th e Catam aran Brook structural tract is everyw h ere th rust fault-bounded. Th ese undated lava flow s are structurally
underlain by a probably m id-Darriw ilian succession of Joes Lake andesite and Joes Lake felsic tuff. For th is reason, U nit m O:CBv3 h as
been tentatively assigned to th e oldest preserved part of th e Joes Lake division rath er th an representing its youngest know n constituent.

Late Middle Ordovic ian?
Burnt Pond structural tract (BPT)
Sops Head Com plex (in part)
m O:BHHC  Burtons Harb our – Herring Cove division

N ote 49:North east of th e lim it of geological m apping, at Kettle Cove in Sops Arm , a probable equivalent of U nit m O:BHHCs is locally
seen to be in prim ary depositional contact w ith  a latest Darriw ilian sequence of lim estone, sh ale and alkali basalt th at resides w ith in th e
H. teretiusculus graptolite zone (McConnell et al., 2002). Th is provides a probable upper age lim it of ca. 461 Ma for accum ulation of th e
Burtons Harbour siltstone, if th e proposed correlation w ith  strata in th e low er part of th e Sops Head Com plex is correct.

Middle Ordovic ian?
Burnt Pond structural tract (BPT)
m O:BP  Julies Harb our division

N ote 50:Th e oldest know n plutonic rock unit th ough t to provide an upper age lim it on th e deposition of U nit m O:BP h s and U nit
m O:BP pg of th e Julies Harbour division is th e 463 +6/-4 Ma (Darriw ilian) Mary Ann Lake Granite (G.R . Dunning, unpublish ed data in
Dickson, 2000).

Late Middle Ordovic ian
Crescent Com posite  structural tract (CCT)
m O:CC  Deer Pond division

N ote 51:Th e upw ard-coarsening and upw ard-th ickening strata assigned to U nit m O:CCR s are h erein correlated w ith  sedim entary rocks
located som e 8 km  farth er north east near th e south  sh ore of Crescent Lake. Th ese w ere originally included in Esph ensh ade’s (1937)
Crescent Lake Form ation. P roposed correlatives of th e Crescent Lake Form ation w ere originally extended into th e Great Gull Lake area
by Kalliokoski (1954) and subsequently m odified by Dean (1977d).

N ote 52:In som e of th e low est observed (basalt-h osted) lenticles of U nit m O:CCR s strata, interbedded h orizons of red ch ert and
tuffaceous w acke w ere dissected and eroded beneath  scoured surfaces infilled by m assive m ixtites. Th ese probable debris flow
deposits are m arked by slum p-folded partially consolidated fragm ents of variolitic pillow  breccia ch illed against blocks of clastic
carbonate. Intruded by vesicular sills of island arc th oleiite (IAT gabbro; Sarioglu, 2007), th e m ixtites and sub-seafloor intrusions w ere
subsequently fractured to form  crevasses infilled by younger sedim entary beds w ith in th e U nit m O:CCR s succession.
N ote 53:Th e h em ipelagites and turbidites of U nit m O:CCR s crop out to th e w est of Deer P ond stratigraph ically above th e underlying
felsic volcanic rocks of U nit m O:CCv2 of th e Crescent Com posite structural tract, alth ough  th e form er is locally overth rust by th e latter.
In contrast, in locations such  as Spot P ond and Anth ony P ond, a sim ilar sequence of U nit m O:CCR s ch ert and w acke appears to
directly overlie th e m afic volcanic rocks of U nit m O:CCv1 of th e Crescent Com posite structural tract, possibly im plying som e along-strike
lith ofacies variations. Nearby felsic volcanic-derived sedim entary rocks associated w ith  th e m ineralized bim odal pyroclastic strata
exposed at Gh ost P ond h ave, h ow ever, been assigned to th e Gullbridge structural tract and are th ough t to be older th an th e Deer P ond
sandy w acke succession of th e Crescent Com posite structural tract.

N ote 54:Felsic tuffs correlated w ith  th ose h erein assigned to U nit m O:CCv2 h ave been radiom etrically dated at 466 +/-4 Ma  and 467
+/- 4 Ma (late Middle Ordovician; early Darriw ilian) in tw o localities by Zagorevski and McNicoll (2012). Th ese auth ors considered th e
dated pyroclastic strata to h ave form ed from  eruptions of th oleiitic rh yolite.

N ote 55:On a geological m ap accom panying th is legend (Map 1 of 3), th e late Middle Ordovician volcanic and sedim entary rocks of th e
Deer P ond division are sh ow n to be confined to th e Crescent Com posite structural tract. Th is term  h as been m odified from  th e Crescent
Lake com posite terrane as defined by Zagorevski and McNicoll (2012).
N ote 56:Th e oldest exposed part of U nit m O:CCv1 of th e Deer P ond division is com posed of dark grey to green (non-h em atized) pillow
lavas; h igh ly m agnetic flow s of norm al island arc th oleiite (IAT) are locally represented. Sarioglu (2007) indicated th at som e of th e IAT
pillow  breccias in U nit m O:CCv1 could be lith ogeoch em ically classified as basaltic andesite (i.e., a th oleiitic andesite). Zagorevski and
McNicoll (2012) recognized sim ilar volcanic arc th oleiites in association w ith  back arc basin basalt (BABB) in th eir Gh ost P ond terrane
(Crescent Lake com posite terrane). How ever, th ey also reported th e presence of subalkaline w ith in-plate th oleiitic basalts, such  as
norm al m id oceanic ridge basalt (N-MOR B) and transitional enrich ed m id oceanic ridge basalt (T-MOR B).

Eastern Baker Lake Brook m etaw acke: Mainly greyish  green, th ickly stratified, very coarse grained,
crystal-rich  tuffaceous w acke h aving outsized clasts of felsic volcanic rocks; ligh t grey, m assive
pebbly w acke h aving basal conglom erate lags; blue quartz-bearing feldspath ic w acke locally
displaying angular fragm ents of slum p-folded lam inites and partially disaggregated argillaceous rip-
up clasts; m inor, th in-bedded intervals of felsic volcanic breccia, felsic lith ic tuff and fine-grained
volcaniclastic sandstone; rare, lam inated intervals of black ph yllite

m O:Beb2

Eastern Baker Lake Brook m etarh yolite tuff: Mainly ligh t grey, felsic volcanic-derived granular to
pebbly w acke h aving th in beds of quartz–feldspar tuff; subordinate, ligh t grey, th ick bedded, coarse
grained, poorly sorted, crystal-rich  w acke displaying th in interbeds of dark grey siliceous sandstone;
in ascending order, sandy olistostrom e h aving abundant porph yritic and aph yric rh yolite olistolith s;
m assive crystal-rich  packstone m arked by abundant grains of resorbed quartz crystals and fractured
feldspar prism s; in a few  localities, succeeding intervals of lam inated siliceous red argillite, th in
bedded m aroon siltstone, and parallel-lam inated grey sandstone; in th e upperm ost preserved part of
th e subdivision, felsic crystal tuff h aving black sh ale lam inations transitional to quartz–pyrite sch ist
and graph itic pelite; at th e structural base of th e unit near Joe’s Lake, intraform ational bands of
sucrose m etasedim entary sch ist and porph yroblast-rich  granoblastic sch ist

m O:Beb1

Joes Lake basaltic-rh yolitic tuffs: Mainly bim odal pyroclastic strata overlying pillow  lava and basalt
flow s; at th e base of th is subdivision, intercalated m afic lith ic tuff, size-graded felsic lith ic tuff, and
ph reatic agglom erate com posed of polylith ic volcanic fragm ents; in ascending order, poorly stratified
coarse-grained volcanic breccia dom inantly com posed of rh yolitic blocks; rh yolitic agglom erate
grading to felsic lith ic tuff; succeeding felsic pyroclastic flow s illustrating disaggregated folds of
quartz–feldspar porph yry dykes; south w est of P ow derh orn Lake, basaltic breccia associated w ith
very th in-bedded m afic lapilli tuff and discontinuous graded beds of quartz–feldspar crystal tuff;  in
th e upperm ost preserved  part of th e m ap unit, fine-grained m ulticoloured sedim entary rocks,
including ligh t grey to black siliceous argillite and black pyritic ribboned ch ert; locally, dark green,
dark red and dark grey ferruginous siltstone underlying ligh t grey, parallel-lam inated sandstone
turbidite

m O:CBv2

Joes Lake basaltic andesite: Mainly dark grey, plagioclase-ph yric, m assive and pillow ed, m afic to
interm ediate volcanic flow s, including calc-alkaline basalt, basaltic andesite and less com m on
andesite (cf. Sarioglu, 2007); subordinate, dark green, fine-grained  basalt locally displaying black
ch lorite aggregates near ch alcopyrite–pyrite veinlets; m inor, ligh t grey, very fine-grained, h igh ly
silicified basalt h aving abundant albite–carbonate–quartz veins; rare, pink and red jasper-bearing
basalt h osting a stockw ork of quartz–h em atite veins; w h ere altered and regionally m etam orph osed,
ch loritic basalt passing gradationally into ph yllonitic m afic sch ist h aving m atrix-dissem inated pyrite
and jasper; locally, ch loritic basalt transitional to net-veined sericitic m etabasite sh ow ing leach ed
zones adjacent to h igh ly deform ed and m etam orph ically recrystallized stringers of  ch alcopyrite,
pyrite and quartz

m O:CBv1

Joes Lake pillow ed th oleiite: Mainly dark grey, th ick-bedded pillow  lavas, including norm al m id
oceanic ridge basalt and less com m on island arc th oleiite (cf. Sarioglu, 2007); subordinate, ligh t grey
interstitial ch ert; subordinate, pillow  breccia interbedded w ith  m afic tuff; m inor, dark green, m assive
basalt flow s and equigranular gabbro sills; m inor, m alach ite-bearing am ygdaloidal basalt preserving
seriate porph yritic and oph itic textures; locally, ch loritic basalt transitional to ligh t green,
actinolite−biotite−cordierite sch ist, platey foliated m etabasite and sucrose m afic granofels

m O:CBv3

Herring Cove basalt: Mainly dark green, m edium -grained pillow  lava and porph yritic pillow  breccia,
including alkaline and th oleiitic varieties of basalt (McConnell et al., 2002; Zagorevski and McNicoll,
2012); pillow ed alkali basalt flow s associated w ith  bedded bioclastic lim estone and podiform
carbonate; w ell stratified lava flow s of th oleiitic basalt and graded basalt breccia, locally passing into
broken form ation and pebbly m udstone; subordinate, interflow  h orizons of m ottled siliceous w acke
and ribboned ferruginous ch ert

m O:BHHCv

Burtons Harbour siltstone: Mainly dark grey, th in-bedded, pyritic siltstone turbidite and lam inated
siliceous argillite; subordinate, th in-bedded black sh ale interstratified w ith  am orph ous black ch ert;
m inor, dark grey pebbly m udstone and associated m ud-m atrix m ixtite; succeeding gritty to sandy
debrite, graded conglom eratic turbidite, and polym ictic boulder conglom erate

m O:BHHCs

Julies Harbour m igm atitic paragneiss: Mainly m etasedim entary gneiss, am ph ibolite gneiss and
m igm atite; alternating porph yroblast-rich  bands of ligh t grey, coarse-grained psam m itic gneiss
intercalated w ith  dark grey, m edium -grained sem ipelitic gneiss; banded gneiss illustrating
com positional layers preserving detach ed intrastratal isoclinal folds and possessing an attendant
axial planar foliation; psam m itic gneiss intruded by bodily rotated sills of foliated gabbro and h aving
lozenge-sh aped enclaves of m etagabbro and garnetiferous am ph ibolite; m igm atitic injection gneiss
m arked by restite pods com posed of m etagabbro and relict paragneiss;  nebulitic m igm atite and
agm atite zones concentrated in th e boudin necks of boudinaged folds of gneissosity; subordinate,
tectonically straigh tened (platey) psam m itic gneiss bounding discoidal lenses of folded lit-par-lit
m igm atitic gneiss and w rapping tectonic augen occupied by folds of boudinaged am ph ibolite dykes;
platey h ornfelsic gneiss displaying a dip-lineated  sh ape fabric superposed on attenuated veins and
relict bedform s; layered paragneiss transitional to fine-grained platey gneiss w ith in sm all ductile
sh ear zones (locally recrystallized to sucrose rew orked gneiss and m etasedim entary granofels);
m inor, paragneiss and am ph ibolite infiltrated by granodiorite gneiss and crosscut by foliated
leucogranite; in places, m etadolerite dykes back veined by folded lits of m etam orph osed granodiorite
em anating from  orth ogneiss and m igm atitic paragneiss

m O:BP pg

Julies Harbour h ornfelsic sch ist: Mainly porph yroblast-rich  h ornfelsic sch ist, m agnetite-bearing
granofels, and m etasedim entary sch ist; in m ost localities, tectonically straigh tened or m assive
h ornfelsic sch ist transitional to intercalated psam m itic and sem ipelitic sch ist displaying coarse-
grained layering and carrying m ultiple interfering foliations; locally, platey h ornfelsic sch ist gradational
to ph yllonite or m ylonite; subordinate, m etasedim entary augen sch ist displaying reverse
m etam orph ic grading of index porph yroblasts and h aving abundant lit-par-lit m etam orph ic
segregations; in places, com plexly folded veins of m etam orph osed granite intruded by crosscutting
undeform ed granodiorite dykes; m inor, cordierite–andalusite–m agnetite–ilm enite sch ist infiltrated by
a sh eeted m etagabbro com plex; locally, sucrose psam m itic sch ist illustrating a granoblastic m atrix
m arked by annealed iron sulph ide and iron oxide grains;  rare, crenulated cordierite-bearing slate
and ph yllite

m O:BP h s

Deer P ond sandy w acke: Mainly epiclastic w acke and sandstone turbidite interstratified w ith  less
com m on clastic carbonate, ribboned ch ert and lam inated m udstone; in ascending order, m aroon,
rh yth m ically bedded, laterally continuous ribboned ch ert; red and grey, parallel lam inated or banded
siliceous argillite; ligh t green, th ick-bedded, size-graded pebbly sandstone h aving abundant detrital
clasts of jasper, quartz–feldspar porph yry and h em atitic basalt togeth er w ith  rip-up clasts of m aroon
ch ert and red argillite; subordinate, greenish  grey, m edium -bedded, h igh ly siliceous tuffaceous w acke
scoured into green crosslam inated argillite and interbedded siltstone turbidite; m inor, polym ictic
conglom erate lags displaying w ell-rounded cobbles and pebbles of granite, rh yolite and basalt; all of
th e above m arine sedim entary strata locally intruded by vesicular gabbro sills

m O:CCR s

Deer P ond rh yolite tuff: Mainly ligh t grey, th in-bedded, quartz–feldspar crystal tuff; subordinate,
coarse grained rh yolite breccia grading into fine-grained lith ic tuff; m inor, fine grained crystal-lith ic tuff
and vitreous ash  tuff interstratified w ith  ligh t grey, th in-bedded, quartz-bearing w acke, cross
lam inated feldspath ic sandstone, and red siliceous argillite; locally, poorly sorted w acke h aving
angular clasts of quartz-ph yric rh yolite; th in layers of red jasperite developed w ith in fine-grained ash
tuff

m O:CCv2

Deer P ond th oleiitic basalt: Mainly m agnetic th oleiitic basalt and m afic volcanic breccia locally
intruded by am ygdaloidal gabbro; dark green, fine-grained, pyroxene-porph yritic basalt flow s; ligh t
green, m assive, aph anitic, vesicular basalt; stratabound zones of h em atized m afic breccia,
particularly in th e upper part of th e subdivision; m inor, lam inated red argillite separating basalt flow s;
rare, interstitial ferruginous ch ert lying conform ably below  U nit m O:CCv2

m O:CCv1

Julies Harbour ph yllitic m etaturbidite: Mainly ph yllitic argillite, sulph idic siltstone, and sandstone
turbidite; in ascending order, ligh t grey, th ick-bedded granular w acke, graded volcaniclastic
sandstone and slum p-folded sandstone turbidite; th in-bedded, siliceous, pyritic siltstone interstratified
w ith  th ick-bedded, fine-grained nodular sandstone; th in-bedded m afic tuff (enrich ed th oleiitic basalt)
interbedded w ith  m ottled sandstone turbidite; at th e top of th e sequence, w idespread, laterally
continuous beds of ligh t grey, fine-grained crosslam inated sandstone turbidite, dark grey, th in-bedded
siltstone turbidite, and ligh t green, parallel-lam inated argillite; locally, th in-bedded sandstone, graded
siltstone and siliceous argillite passing gradationally from  slate into spotted ph yllite near m ajor fault
zones

m O:BP s

SILURIAN ?
HODGES HILL INTR U SIV E SU ITE
S:HI  Post-m etam orphic  plutonic  suite in the Rob ert’s Arm  volc anic  b elt

N ote 1:Th e Tailings P ond sequence (U nit MD:T) is restricted to a sm all depocentre located near th e South  Brook Fault. It w as probably
deposited nonconform ably above several m ap units of plutonic and h ypabyssal rocks w ith in th e Topsails igneous terrane of W h alen and
Currie (1988). How ever, in places along th e south east m argin of U nit MD:T, th e contact w ith  underlying older rocks is observed to be a
north w est-dipping, m oderately inclined fault. As seen in drillcore from  th e area north east of Diam ond P ond, such  fault structures are
associated w ith  graph itic and ch loritic zones of random -fabric cataclastite.
N ote 2:Th e conglom erate and m udstone of U nit MD:Tcm  are possibly th e partial equivalent of som e of th e Carboniferous redbed
sequences found in tw o pocket basins situated along th e trace of th e Green Bay Fault, one in th e Indian P ond-Black Brook area (U nit
MS:sc; O’Brien, 2011) and th e oth er in th e King’s P oint area (U nit MS:m c; O’Brien, 2012). U nit MD:Tcm  could possibly be th e equivalent
of rocks as old as th e Tournesian Sh anadith it Form ation on R ed Indian Lake or as young as th e Nam urian Hum ber Falls Form ation
north  of Deer Lake.

P OST-METAMOR P HIC COV ER
LATE DEV ON IAN  TO LATE MISSISSIPPIAN ?
TAILINGS P OND SEQ U ENCE
MD:T  V ariab ly indurated, terrestrial sedim entary strata

Plutonic roc k units not inc luded in the Rob ert’s Arm  volcanic  b elt
MID P ALEOZOIC INTR U SIONS
U NMETAMOR P HOSED INTR U SIV E R OCKS
SILURO-DEV ON IAN ?
TOP SAILS P LU TONIC SU ITE
SD:SH and SD:TI  Post-lower Springdale Group intrusive roc ks

N ote 3:In th e m ap area, plutonic rock units previously included in th e Topsails igneous terrane (cf. W h alen and Currie, 1988) or th e
Topsails igneous suite (cf. W h alen, 1989) h ave been separated from  th e constituent volcanic rocks. Here, th ey are inform ally assigned
to th e Topsails plutonic suite.
N ote 4:Alth ough  locally faulted against its Carboniferous cover (U nit MD:Tcm ), th e Silurian or younger Gull Brook granite (U nit
SD:TIgbgt) intruded th e Early Ordovician m etaplutonic rocks of th e Hall Hill and Mansfield Cove com plexes and th e tectonically adjacent
younger rocks of th e R obert’s Arm  volcanic belt after th ese units h ad been tectonically stitch ed by th e Early Silurian South  Brook
granodiorite (U nit eS:TIsb).

N ote 5:Based solely on geoph ysical interpretation, unseparated enclaves of block-faulted sedim entary strata from  th e Springdale
Group (U nit S:SS) m ay be present w ith in th e Skull Hill quartz syenite (U nit SD:SHs) in th e area to th e south  and east of th e South  Brook
granodiorite (U nit eS:TIsb).

N ote 6:In th e South  Brook valley, rocks assigned to units SD:SHs and SD:TIgbgt probably intruded both  th e older granodiorites of th e
Topsails plutonic suite and th e terrestrial volcanic strata of th e Silurian Springdale Group.

N ote 7:A group of north w est-trending bodies of altered diorite and quartz gabbro assigned to U nit SD:SHd predate th e  Skull Hill
Q uartz Syenite and th e Skull Hill quartz–feldspar porph yry. Alth ough  m ost of th ese m afic intrusions postdate th e Skull Hill Brook
granodiorite (U nit eS:TIsh ), som e of th em  m ay be intruded by U nit eS:TIsh  and correlate instead w ith  th e older m etagabbros of U nit
eS:TIdpgb.

N ote 8:Th e posttectonic plutonic rocks described above w ere previously included in m ap units assigned to th e Hodges Hill intrusive
suite (Dickson, 2000; 2001; 2004a; b). In th e m ap area, th ey preferentially intrude rocks in th e structurally low er tracts of th e R obert’s
Arm  volcanic belt alth ough , farth er east near Ch arles Lake, sim ilar rocks are postulated to h ave h ad intruded terrestrial felsic volcanic
strata (Dickson, 2000). Som e subdivisions of U nit S:HI intrude isotropic intrusive rocks radiom etrically dated as Early Silurian; oth ers
crosscut poly-deform ed and regionally m etam orph osed belts of m etasedim entary sch ist and paragneiss.
N ote 9:Th e subvertical satellite bodies of R ocky P ond granite (U nit S:HIrpg) w ere em placed along, and h ad locally crosscut, north w est-
dipping ductile sh ear zones developed near th e south w est term ination of th e Crescent Com posite structural tract of th e R obert’s Arm
volcanic belt.
N ote 10:Th e North  Tw in Lake granodiorite (U nit S:HItlgd) form s th e w estern periph eral zone of a concentric pluton in th e north ern part
of th e Hodges Hill intrusive suite. In th e area north w est of th e lake, th is intrusion w as em placed into a pre-existing regional structure in
th e R obert’s Arm  volcanic belt (i.e., a synform al klippe locally controlling th e disposition of rocks assigned to th e Burnt P ond structural
tract). How ever, to th e im m ediate east of th e lim it of th is geological m ap, in th e structural footw all sequence below  th e above-m entioned
klippe, U nit S:HItlgd granodiorite is observed to intrude rocks of th e W ild Bigh t Group (O’Brien, 2001) and th ereby occupy and transect
th e R ed Indian Line structural zone near th e h ead of North  Tw in Lake.

EARLY  SILURIAN
HODGES HILL INTR U SIV E SU ITE
eS:HI  Post-m etam orphic  plutonic  suite in the Rob ert’s Arm  volc anic  b elt

N ote 11:U nits eS:HIlpgb, eS:HIlgb and eS:HIrpgd com prise parts of several concentrically zoned plutonic bodies In th e vicinity of Long
P ond and R ocky P ond. U nit eS:HIlgb m ay intrude th e Crooked Lake gabbro (U nit eS:HIclgb) near th e eastern end of Crooked Lake.

N ote 12:V ery coarse- grained pyroxene-bearing gabbro observed near th e Trans-Canada High w ay in th e w esternm ost part of th e Long
P ond h ornblende gabbro (U nit eS: HIlpgb) m ay represent a narrow  enclave of th e Crooked Lake gabbro (U nit eS:HIclgb).

N ote 13:Th e reverse m agnetized diorite intrusion outcropping near Low er Gull P ond (U nit eS: HIlgdr) h as a large enclave of isotropic
granodiorite correlated w ith  th e R ocky P ond granodiorite (U nit eS:HIrpgd). Th us, th e h ornblende diorite of U nit eS: HIlgdr m ay be
related to th e th erm ally m etam orph osed and altered diorite bodies th at predate th e Skull Hill Q uartz Syenite and postdate th e Skull Hill
Brook granodiorite. In both  areas, th e noted diorites are also seen to be em placed (posttectonically) into th e adjacent rocks of th e
R obert’s Arm  volcanic belt.

Gull Brook granite: Mainly m onzonite-h osted graph ic granite, h em atized syenite, quartz–feldspar
porph yry, and diabase dykes; m assive, isotropic, ligh t grey to pink, coarse-grained, plagioclase
porph yritic, h ornblende–biotite m onzonite intruded by num erous m icrogranitic dykes and
epidote–ch lorite–quartz veins; ligh t grey, very fine-grained graph ic granite h aving rare biotite
m icrolites; m edium -grained, dark pink to ligh t red, equigranular, potassium  feldspar-ph yric syenite
displaying biotite and ch lorite pseudom orph s after am ph ibole ph enocrysts; brick red quartz syenite
h aving abundant accessory grains of h em atite after perth ite, particularly near texturally destructive
replacem ent zones dom inated by cubic pyrite; sericitized granoph yre preserving resorbed quartz
prism s and h aving secondary albite; fault breccia (h osted by silicified m icrogranite) injected by righ t-
h and en ech elon diabase dykes and quartz–carbonate veinlets; dark grey, ligh t green, dark pink and
brow nish  orange (variegated) granite adjacent to very closely spaced joints in m ultidirectional
fracture zones

SD:TIgbgt

Skull Hill quartz syenite: Mainly quartz syenite, perth itic granite and granoph yre; m assive, isotropic,
ligh t pink to red, m edium - to fine-grained, potassium  feldspar-ph yric quartz syenite locally displaying
porph yritic biotite lath s and interstitial quartz; m inor, ligh t grey to pink, m edium -grained, equigranular,
h ornblende–biotite quartz m onzonite; subordinate, m edium - to coarse-grained, potassium  feldspar-
rich  granite h aving pink perth itic m egacrysts; dark red, fine-grained m icrograph ic porph yry; m aroon,
quartz porph yritic granite net-veined by jasper; brick red h em atitized granoph yre; each  intruded by
conjugate dykes of porph yritic and aph anitic diabase, quartz–feldspar porph yry and aplite veins
(Skull Hill Q uartz Syenite of Kean and Jayasingh e, 1982; W illiam s et al., 1985; Evans et al., 1994)

SD:SHs

Skull Hill syenite: Mainly subcrop of syenite and granite w ith in an unexposed extension of U nit
SD:SHsSD:SHs?
Skull Hill felsic porph yry: Mainly quartz–feldspar porph yry, diabase dykes and aplite veins; m assive,
isotropic, ligh t grey, fine-grained quartz–feldspar porph yry and porph yritic h ornblende−biotite
m icrogranite com prising apoph yses and epiph eses of U nit SD:SHs; satellite bodies of saussuritized
felsic porph yry h aving abundant pyrite cubes, sericite overgrow th s and secondary albite; in th e area
south east of Election P ond, later sh eets of fresh  gabbro intruded by fractured diabase dykes and
offset aplite veins (possibly part of U nit 12a of Evans et al., 1994)

SD:SHp

Skull Hill diorite: Mainly discrete isotropic bodies of saussuritized diorite and am ygdaloidal gabbro;
m assive, dark grey, m edium -grained, equigranular diorite and subordinate, coarse-grained, quartz-
bearing gabbro occurring as satellite bodies and m arginal sh eets to th e Skull Hill Q uartz Syenite
(predating units SD:SHs and SD:SHp in certain localities); in places, silicified pyritic diorite displaying
h em atite−carbonate−sericite pseudom orph s after plagioclase and h aving com m on antiperth ite;
includes part of U nit SD:gd of Sw inden and Sacks (1996).

SD:SHd

R ocky P ond diorite: Mainly m assive, isotropic, dark grey, m edium -grained, equigranular diorite,
locally displaying a ch illed m argin against m ariolitic granoph yre; subordinate, block-faulted pyritic
bodies of fine-grained diorite porph yry intruded as m ultiple sh eets into an equigranular diorite h ost;
m inor, silicified, carbonatized and sericitized diorite dykes crosscut by fresh  porph yritic diabase;
diorite-h osted quartz veins preferentially injected along north w est-trending fractures; leucogranitic
dykes and dykelets (sim ilar to th ose w ith in U nit S:HIrpg, see below ) em placed along conjugate joints
in U nit S:HIrpdr diorite

S:HIrpdr

North  Tw in Lake granodiorite: Mainly m assive, isotropic, ligh t grey, m edium -grained, equigranular,
h ornblende–biotite granodiorite intruded by porph yritic diabase dykes; m assive, grey, fine-to
m edium -grained, plagioclase porph yritic leucodiorite h aving biotite-rich  sch lieren; m inor, m assive,
pinkish -grey, m edium -grained leucogranite; rare, granite and aplite veins crosscutting granodiorite
and leucodiorite; possible partial correlative of th e R ocky P ond granodiorite (U nit eS:HIrpgd, see
below )

S:HItlgd

North  Tw in Lake quartz diorite: Mainly subcrop of m agnetic diorite on th e island arch ipelago and
adjacent m ainland; farth er east in central North  Tw in Lake, along-strike exposures of m assive,
isotropic, dark grey, coarse-grained quartz diorite; subordinate, equigranular h ornblende diorite;
m inor bands of m edium -grained pyroxene gabbro; previously included in U nit SHgl (Dickson, 2000);
possibly related to th e Long P ond pyroxene gabbro (U nit eS:HIlgb, see below )

S:HItlqd

Low er Gull P ond diorite: Mainly m assive, isotropic, dark grey, fine- to m edium -grained, equigranular,
h ornblende-bearing diorite h aving abundant xenolith s of m afic granofels and m afic sch ist; coarse-
grained, equigranular to porph yritic leucogabbro illustrating m ariolitic cavities, m afic pegm atite,
h ornblendite pods and quartz–biotite–ch lorite sch lieren; pyritic intrusive breccia zones h aving angular
diorite fragm ents cem ented by a granitic m atrix

eS:HIlgdr

R ocky P ond granodiorite: Mainly m assive, isotropic, ligh t grey, m edium -grained, equigranular
granodiorite h aving localized trains of biotite-bearing diorite fragm ents (possibly coarse-grained
cognate xenolith s); subordinate, h ornblende-bearing porph yritic granodiorite ch aracterized by m atrix-
h osted calcite and dissem inated epidote togeth er w ith  w idespread pseudom orph s of saussurite after
plagioclase and ch lorite after am ph ibole; in places, h em atite-rich , pyritic, quartz-ph yric, potassium
feldspar-bearing granodiorite h osting coarse pegm atite veins, particularly  near its intrusive contact
w ith  country rock sch ist and older m etam orph osed granite; locally, strongly jointed and fractured,
pink to red, albite-bearing granodiorite developed in proxim ity to ch lorite-epidote alteration zones
m arked by abundant kink bands, subh orizontal slickenlines and silicified fault gouge; along th e
w estern m argin of th e intrusion, abundant granodiorite sh eets separating unm etam orph osed screens
of quartz diorite and pyroxene-bearing h ornblende porph yry (possibly related to U nit S:HItlqd)

eS:HIrpgd

Long P ond h ornblende gabbro: Mainly subcrop of h ornblende gabbro in th e area north w est of Long
P ond; elsew h ere, m assive, isotropic, grey-green, m edium -grained, equigranular, brow n
h ornblende–biotite gabbro; m arginal fine-grained ph ase of quartz-bearing porph yritic gabbro
preserving relict pyroxene ph enocrysts overgrow n by am ph ibole; m inor, texturally inh om ogeneous
appinite or diorite bodies locally intruded by sh eets of porph yritic granodiorite and veins of alkali
feldspar-rich  granite and equigranular m icrogranite; previously included w ith in U nit SHgp of th e
Hodges Hill intrusive suite (Dickson, 2000)

eS:HIlpgb

Long P ond pyroxene gabbro: Mainly subcrop of pyroxene gabbro in th e area north w est of Long
P ond; along th e south east sh ore of th e pond and elsew h ere, m assive, isotropic, dark green,
m edium -grained, equigranular, plagioclase-rich  pyroxene gabbro intruded by unm etam orph osed
granodiorite sh eets; in places, h igh ly m agnetic, pyroxene-rich  gabbro illustrating cum ulate banding,
m agm atic layering and m atrix-dissem inated m agnetite; previously included w ith in U nit SHgl of th e
Hodges Hill intrusive suite (Dickson, 2000)

eS:HIlgb

Crooked Lake gabbro: Mainly m assive, isotropic, dark green, very coarse-grained, equigranular
pyroxene gabbro em placed into several of th e structurally low est tracts of th e R obert’s Arm  volcanic
belt; locally, grey-green, m edium -grained, steeply-dipping layered gabbro crosscut by com posite
sh eets of quartz diorite and leucodiorite; subvertical sw arm s of flow -layered quartz–feldspar porph yry
and en ech elon porph yritic diabase dykes th at extend from  th e m argin of th e Crooked Lake gabbro
south w estw ard into its stratified h ost rocks; in th e north w estern part of U nit eS:HIclgb, isotropic
gabbro is locally silicified, bleach ed and intruded by veins of m edium -grained granodiorite and fine-
grained granite porph yry, particularly along east north east-trending system atic fractures in th e
gabbroic h ost rock; in contrast, near th e low er reach es of R ocky Brook, th e Crooked Lake gabbro is
ch illed against, and also intruded by, a sm all subvertical body of granodiorite th at is sim ilar to th e
R ocky P ond granodiorite (U nit eS:HIrpgd) of th e Hodges Hill intrusive suite.

eS:HIclgb

R ocky P ond granite: Mainly m assive, isotropic, ligh t grey to pink, m edium -grained, equigranular,
potassium  feldspar-rich  and plagioclase-bearing quartz m onzonite h aving interstitial biotite and m inor
h ornblende, best developed along th e north ern periph ery of th e R ocky P ond granodiorite (see
below ); m inor, fine-grained leucogranite h aving porph yritic biotite and seen in gradational contact
w ith  m onzonite or as epidotized veins crosscutting m onzonite and granodiorite; fresh  satellite bodies
of leucocratic m icrogranite and rare aplite dykes in m etasedim entary country rocks; ch lorite-
carbonate-quartz veins h osted by quartz m onzonite predom inantly along north east-trending fractures
associated w ith  lateral faults; near Tom m y’s Arm  R iver, a brecciated fluorite-bearing apoph yse of th e
R ocky P ond granite h aving m acroscopic fault gouges cem ented by ch alcedonic quartz, ferruginous
carbonate and pyrite

S:HIrpg

Tailings P ond polym ictic conglom erate: Generally a poorly exposed redbed m olasse, including
m assive to poorly stratified  polym ictic conglom erate distinguish ed by w ell-rounded clasts of plutonic,
volcanic, h ypabyssal and m etam orph ic rocks; in drillcore, boulder and cobble conglom erate h aving
detrital clasts of ch loritic m etabasalt  and quartz-sericite sch ist togeth er w ith  strongly foliated clasts
h osting tigh tly folded veinlets of quartz, carbonate and pyrite (sim ilar to south easterly adjacent rocks
in th e Gullbridge structural tract); abundant clasts of red  h em atized syenite, pink pyritic  m icrogranite
and grey saussuritized granodiorite (sim ilar to rocks in units SD:SHs, SD:TIgbgt and eS:TIsb of th e
Topsails plutonic suite); distinctive outsized clasts of orange ignim brite (sim ilar to rocks in U nit
S:SV f1  of th e basal Springdale Group); m inor, h igh ly friable, crosslam inated beds of reddish  brow n
siltstone, dark grey m udstone and ligh t green argillite displaying reduction spots and h aving
secondary podiform  lenses of brecciated carbonate

MD:Tcm

N ote 73:Basaltic andesite and andesite flow s predom inate in th e U nit eO:R w b3 volcanic succession, alth ough  m inor intervals of calc-
alkaline basalt and rare island arc th oleiite are also present w ith in th e subdivision (Sarioglu, 2007). In th e Loon P ond area, lavas th at
h ave been geoch em ically discrim inated as continental flood basalts occur w ith in th e U nit eO:R w b3 sequence in th at part of th e
Gullbridge structural tract.

N ote 74:U nit eO:R w b2 is m ainly com posed of pillow ed basalt of island-arc th oleiite-type, alth ough  th e subdivision h as m inor flow s of
calc-alkaline basalt and rare basaltic andesite (Sarioglu, 2007). Alteration zones in th e W est Lake Brook division are m ost com m only
observed w ith in U nit eO:R gb2, w h ich  also h osts m ost of th e division’s calc-alkalic gabbro sills (U nit eO:R gb4).

W est Lake Brook basaltic andesite: Mainly dark green, porph yritic, fine-grained pillow  lava
interstratified w ith  pillow  breccia; ligh t green, m assive, aph anitic, vesicular volcanic flow s intercalated
w ith  subordinate volcanic breccia and lith ic tuff; m afic to interm ediate pillow  lavas locally h osting
ch alcopyrite–sph alerite m ineralization

eO:R w b3

W est Lake Brook arc th oleiite: Mainly dark green, porph yritic, fine-grained pillow  lava interstratified
w ith  pillow  breccia; ligh t green, m assive, aph anitic, vesicular basalt flow s intercalated w ith
subordinate volcanic breccia and lith ic tuff; w idespread alteration zones m arked by lim e green, net-
veined basalt flow s and ch loritic lith ic tuff

eO:R w b2

Middle Ordovic ian?
South Brook structural tract (SBT)
m O:Rgi  Blac k Gull Island division

N ote 57:Th e variably deform ed and m etam orph osed basalt flow s of th e Black Gull Island division (U nit m O:R gi) h ave a m axim um
com bined stratigraph ical and structural th ickness of 750 m  and a strike length  of up to 15 km  in certain parts of th e South  Brook
structural tract. W ith In th e folded im bricate th rust sh eets exposed near South  Brook, around Great Gull Lake, near th e upper Tom m y’s
Arm  R iver, and in th e klippe south east of Daw es P ond, th e th ickest elem ent of th e U nit m O:R gi volcanic stratigraph y appears to be th e
upperm ost preserved part. Th is interval is m arked by volum inous eruptions of norm al m id oceanic ridge basalt and an underlying
interval of interstratified N-MOR B and IAT basalt, w h ich  is h ost to rare lenses of interpillow  carbonate. Th e volcanic rocks h erein
assigned to th e Black Gull Island division h ave been previously discrim inated by Sarioglu (2007) on a petrological and lith ogeoch em ical
basis.

N ote 58:Lava flow s com prising th e Black Gull Island division (U nit m O:R gi) w ere previously and erroneously assigned to th e Hanks
Island division (U nit m O:R h i) of th e South  Brook structural tract in th e Little Joe Glodes P ond – Catam aran Brook region (O’Brien,
2009). Th e folded basalt succession exposed on Hanks Island proper in south eastern Great Gull Lake h as been h erein reassigned from
th e South  Brook structural tract to th e Catam aran Brook structural tract (cf. O’Brien, 2008).
N ote 59:Near Tom m y’s Arm  R iver, sh eared m etabasite sch ist h erein assigned to th e Black Gull Island division (U nit m O:R gi) of th e
South  Brook structural tract is porph yroblast-rich   for an approxim ate 100 m  structural th ickness above th e th rust fault boundary w ith  th e
underlying m etasedim entary rocks of U nit m O:BP h s of th e Burnt P ond structural tract.
N ote 60:Betw een Daw e’s P ond and Great Gull Lake, th e th oleiitic pillow ed basalts of th e Black Gull Island division (U nit m O:R gi)
structurally overlie th e th oleiitic pillow ed basalts of U nit m O:CBv3 of th e Catam aran Brook structural tract. In places along Baker Brook,
th e tw o th oleiite belts are separated from  each  oth er by narrow  th rust sh eets partly com posed of sedim entary strata from  th e Late
Ordovician R ocky Brook division. Farth er north east, betw een Tom m y’s Arm  R iver and Deer P ond, th e Black Gull Island division of th e
South  Brook structural tract is in direct contact w ith  th e th oleiitic pillow ed basalts of U nit m O: CCv1 (Deer P ond division) of th e
tectonically underlying Crescent Com posite structural tract.

N ote 61:W est of Kippen’s P ond, th e probably early Darriw ilian volcanic strata of th e Black Gull Island division and th e Deer P ond
division (Notre Dam e Subzone of th e Dunnage Zone) are th ough t to be regionally underplated by an   im bricate th rust duplex partly
m ade up of m iddle Darriw ilian arc-related rocks from  th e Catam aran Brook structural tract (south eastern part of th e R obert’s Arm
volcanic belt; m id-Iapetan realm  of th e Dunnage Zone).

Late Early Ordovic ian
Gullb ridge struc tural tract (GT)
eO:R  Rob ert’s Arm  volc anic  b elt in the Dawes Pond–Great Gull Lake–Loon Pond area
eO:Rph  Powderhouse division

eO:Rgb   Gull Brook Bridge division

N ote 62:Mafic volcanic rocks of th e Gull Brook Bridge division of th e Gullbridge structural tract generally record an island arc-related
ch em ostratigraph ic transition (cf. Sarioglu, 2007) from  calc-alkaline basalt (CAB), to basalt transitional betw een calc-alkaline basalt and
island arc th oleiite (Trans CAB-IAT), and to norm al island arc th oleiite (IAT). In particular, th is transition ch aracterizes th e upper part of
U nit eO:R gb3, w h ere  copper m ineralization is com m only h osted by arc th oleiite flow s intercalated w ith  calc-alkaline pyroclastic strata.

N ote 63:According to Sarioglu (2007), lava flow s of calc-alkaline basalt (CAB) are also locally interstratified w ith  enrich ed m id oceanic
ridge basalt (E-MOR B) in parts of th e Gull Brook Bridge division. Th e CAB−EMOR B association typically occurs w ith in th e upper part of
th e U nit eO:R gb3 subdivision. Such  volcanic strata w ere locally altered and reddened by th e addition of jasper and h em atite subsequent
to th e m atrix sulph idation and stockw ork veining of th e interbedded felsic tuffs. At th e Gullbridge and Handcam p prospects, th e black
ch loritic basalts w ere totally replaced by dissem inated silica and iron oxides and dem agnetized in certain localities.
N ote 64:To th e east of Lady Slipper P ond, and in th e area north  of Tw o Bit P ond, som e calc-alkaline lavas in th e low er part of U nit
eO:R gb1 (th e division’s oldest volcanic strata) h ave also been dem onstrated to be basalts transitional betw een calc-alkaline basalt and
island arc th oleiite (Trans CAB-IAT volcanic rocks; cf. Sarioglu, 2007). North east of th e South w est Sh aft, th ey underlie a m ore altered
sequence of basaltic andesite and island arc th oleiite. In one location east of Skull P ond near th e Lake Bond Zn-Cu prospect, a
kom atiitic basalt (Trans CAB-IAT) h as also been recognized lying below  iron form ation and reddened calc-alkaline basalt w ith in th e
upper part of U nit eO:R gb1.

N ote 65:Th e episodic calc-alkalic, th oleiitic and kom atiitic m agm atism  recorded in th e Gull Brook Bridge rocks described above h eralds
th e beginning of distal m arine sedim entation and th e introduction of w aterlain rh yolitic ash  into a volcanic arc basin (U nit eO:R gb2), th e
eruption of m ore proxim al calc-alkaline rh yolite tuffs w ith in a m afic-felsic bim odal pyroclastic interval (low er U nit eO:R gb3), th e
em placem ent of oceanic th oleiite m agm as m elted from  enrich ed m antle during th e eruption of arc th oleiite (upper U nit eO:R gb3) and,
eventually, th e th ick accum ulation of quartz porph yry-derived tuffaceous turbidites (U nit eO:R ph w  of th e P ow derh ouse division).

eO:Rdb   Dawes Pond Brook division

N ote 66:Subalkaline basalts assigned to U nit eO:R db3 com prise a calc-alkaline suite of volcanic breccias and subordinate lava flow s in
th e youngest preserved part of th e Daw es P ond Brook division. Such  basalts form  m ap scale lenticles w ith in and above th e felsic
pyroclastic strata of U nit eO:R db2 (see below ).

N ote 67:In th e Loon P ond area, rh yodacite tuffs com prise part of th e regional calc-alkaline suite of volcanic rocks in th e Daw es P ond
Brook division. W est of Daw e’s P ond proper, felsic volcanic rocks assigned to U nit eO:R db2  are  interpreted to directly succeed th e
rocks of U nit eO:R w b3 of th e W est Lake Brook division (see below ).

N ote 68:U nit eO:R db1 felsic tuffs are th ough t to conform ably overlie andesite flow s from  th e upperm ost part of th e W est Lake Brook
succession in an area east of South  Brook and south  of Starkes P ond, w h ere th e rocks occur in a structurally h igh er part of th e
Gullbridge im bricate th rust stack. Given th e relationsh ip w ith  strata from  U nit eO:R db2 described above, th is possibly im plies lateral
facies variation w ith in th e Daw es P ond Brook division.

N ote 69:Th e coarsening-upw ard tuffs and volcanic breccias com prising th e Daw es P ond Brook sequence (U nit eO:R db1 to U nit
eO:R db3) represent th e oldest preserved  and th ickest succession of coeval felsic and m afic pyroclastic strata in th e Gullbridge
structural tract. Basaltic lava flow s are m ost com m on in th e upper part of th e Daw es P ond Brook division and are geoch em ically sim ilar
to som e of th ose in U nit eO:R gb1of th e Gull Brook Bridge division.

N ote 70:All of th e analyzed m afic volcanic rocks in th e Daw es P ond Brook division h ave been interpreted as being com positionally
transitional betw een calc-alkaline basalt (CAB) and island arc th oleiite (IAT). Along w ith  th e rh yodacite tuffs and breccias, th ey com prise
a bim odal calc-alkaline volcanic suite (Trans CAB-IAT; Sarioglu, 2007). Alth ough  th e Daw es P ond Brook sequence appears to be devoid
of norm al island arc th oleiite, it is probably petrologically related to rocks in th e oth er tectonically adjacent divisions of th e Gullbridge
structural tract.

eO:Rwb   W est Lake Brook division

N ote 71:Th e gabbroic rocks assigned to U nit eO:R w b5 of th e W est Lake Brook division h ave com positions lying betw een th ose of
enrich ed m id oceanic ridge basalt (E-MOR B) and ocean island basalt (OIB), alth ough  th ey illustrate calc-alkalic rath er th an th oleiitic
trends. Sarioglu (2007) interpreted th e intrusions to be related to a continental flood basalt m agm atic event recorded w ith in certain rocks
of th e Gullbridge structural tract (see below ). On th e basis of th eir LILE and LR EE ratios, Sarioglu (ibid) contrasted m afic intrusive rocks
h erein grouped in U nit eO:R w b5 w ith  subvolcanic intrusions in th e younger back-arc basin basalts seen in th e Black Gull Island division
of th e South  Brook structural tract and in th e Deer P ond arc th oleiites of th e Crescent Com posite structural tract.

N ote 72:Im m ediately south  of th e m apped area (Map 3 of 3), th e regionally deform ed and m etam orph osed sills of calc-alkalic gabbro
h erein assigned to U nit eO:R w b4 are observed to crosscut sph alerite-bearing alteration zones in flow  banded rh yolite of th e Starkes
P ond division and ch alcopyrite-bearing alteration zones in pillow ed basalt of th e W est Lake Brook division (O’Brien, 2009). In th e m ap
area, tigh tly folded sills of recrystallized gabbro (U nit eO:R w b4) are observed to intrude volcanic strata assigned to units eO:R w b1,
eO:R w b2 and eO:R w b3 of th e W est Lake Brook division (see below ).

P ow derh ouse tuffaceous w acke: Mainly tuffaceous w acke, volcanic conglom erate and felsic
pyroclastic strata; in probable ascending order, a m assive to th ickly stratified, very coarse grained
volcanic breccia com posed of angular blocks of aph yric rh yolite and quartz–feldspar m icroporph yry
crosscut by vesicular gabbro dykes; in som e places, silicified felsic ash  tuff interbedded w ith  red
h em atized m afic breccia of island arc th oleiite (IAT) type; a w idespread interval of th in-bedded, fine-
grained, felsic lith ic-crystal tuff and red ch ert alternating w ith  th ick-bedded, size-graded tuffaceous
w acke displaying intraform ational rip-up clasts; m aroon ribboned ch ert and interlam inated red, green
and black siliceous argillite; succeeding ligh t green, m edium -bedded, calcareous, pebbly
volcaniclastic w acke m arked by detrital clasts of jasper and rh yolite passing upw ard into dark grey
lam inated argillite; overlying ligh t grey, th ick-bedded sandstone turbidite and cream , m assive to
graded, rh yolite cobble conglom erate

eO:R ph w

Gull Brook Bridge tuff and jasperite: Mainly a regionally altered and m ineralized sequence
represented by a bim odal suite of pyroclastic volcanic rocks, siliceous argillite, volcaniclastic
sandstone, and jasper-rich  basalt; in probable ascending order, dark grey, fine-grained, w ell stratified
lavas of pillow ed calc-alkaline basalt; ligh t green, m assive to poorly stratified flow s of porph yritic
basaltic andesite displaying w idespread silica–epidote–ch lorite alteration zones and an extensive
quartz vein stockw ork; an interstratified pyroclastic sequence typically com posed of m edium -grained
basalt breccia and fine-grained rh yolite tuff (interlayered on th e scale of an exposure); angular
outsized blocks of red ch ert and felsic tuff set in green ch loritic basalt breccia; also, felsic volcanic
breccia h aving large fragm ents of bedded m afic tuff and isolated intervals of h em atitic pillow  lava, all
intruded by a gabbro sill com plex; subordinate, rh yolite-dom inant agglom erate m arked by outsized
bom bs of coarse-grained basalt preserving ch illed m argins; locally, m afic and felsic pyroclastic strata
transitional to cordierite−anth oph yllite sch ist h osting recrystallized ch alcopyrite−pyrite m ineralization;
felsic crystal-lith ic tuff altered to black ch loritic tuff near quartz vein arrays and gossan zones; ch loritic
m afic tuff illustrating dissem inated sulph ide grains replaced by h em atite or jasper and crosscut by
fresh  diabase; at th e top of th e interval of bim odal eruptions, alternating th in-bedded felsic lith ic tuff
and fine-grained felsic crystal tuff interlam inated w ith  black pyritic sh ard-bearing siltstone; m inor,
h em atite-rich  th oleiitic basalt associated w ith  dark green, m edium  bedded, size-graded w acke rich  in
red jasper clasts; m inor, ligh t grey, th in-bedded sandstone turbidite h aving detrital grains of rh yolite
and em bayed quartz; in th e upperm ost part of th e subdivision, partially silicified and h em atized
basaltic pillow  lavas intercalated w ith  brigh t red siltstone, dark red ch ert, ligh t grey ph yllite and
quartz–feldspar crystal tuff selectively replaced by th in stratabound zones of orange jasperite

eO:R gb3

Gull Brook Bridge pum iceous w acke: Mainly greenish  grey, poorly sorted, m edium -grained, crudely
stratified, pum ice-rich  granular w acke locally displaying erosional bases and pebbly lags; th ick-
bedded, vertically graded,  coarse-grained volcaniclastic w acke illustrating ubiquitous m atrix
replacem ent by h em atite but preserving scoriaceous vitroclasts; ligh t grey, th ick-bedded, m edium -
grained feldspath ic sandstone injected by an anastom osing netw ork of dark pink quartz–h em atite
veins; an overlying th inly stratified  interval of sandstone turbidite containing prom inent resistant beds
m ostly replaced by dissem inated jasper grains; subordinate, m assive jasper veinlets crosscutting red
siliceous siltstone and  interbedded m aroon ch ert; m inor, variegated, green and red,  ferruginous
argillite; m inor, very th in-bedded, partially h em atized, quartz–feldspar crystal tuff; locally, in th e upper
part of th e subdivision, clast-supported crystal-rich  volcanic sandstone and rare rh yolite breccia

eO:R gb2

Gull Brook Bridge basaltic andesite: Mainly dark grey, plagioclase-porph yritic pillow  lava and dark
green, size-graded pillow  breccia com prising stratified flow s of calc-alkaline basalt, basaltic andesite
and andesite in th e th ickest and oldest part of th e subdivision; a relatively th in overlying interval of
felsic tuff and subordinate w acke h aving detrital clasts of green basalt and pink rh yolite; m inor,
kom atiitic basalt flow s in th e upper part of th e subdivision; locally succeeded by lam inated beds of
h em atized quartz–feldspar crystal tuff and a banded h em atite−m agnetite iron form ation up to a
decim etre in th ickness; near th e stratigraph ic top of U nit eO:R gb1, a dark red sequence of pillow ed
calc-alkaline basalt and pervasively silicified basaltic andesite (Sarioglu, 2007)

eO:R gb1

Gull Brook Bridge anth oph yllite sch ist: Mainly unseparated cordierite-bearing m etam orph ic rocks,
sericitized volcanic rocks and volcaniclastic sedim entary rocks from  th e north w est part of th e
R obert’s Arm  volcanic belt th at h ave been provisionally assigned to th e Gull Brook Bridge division;
cordierite−anth oph yllite sch ist belt (U padh yay and Sm ith eringale, 1972)

eO:R gbu

Daw es P ond Brook calc-alkalic pillow  breccia: Mainly dark grey, plagioclase porph yritic,
am ygdaloidal, m edium -grained, basaltic pillow  breccia; very rare, ligh t grey, h igh ly vesicular pillow
lavas of aph anitic basaltic andesite; fresh  basalt breccia passing into isotropic silicified basalt;
m assive pyritic basalt transitional to cordierite-bearing ch lorite sch ist; in th e vicinity of Starkes P ond,
sph alerite-bearing protom ylonitic basalt gradational to crenulated ultram ylonite

eO:R db3

Daw es P ond Brook rh yodacite and aquagene tuff: Mainly th ickly stratified lenticles dom inated by
felsic lith ic tuff  interbedded w ith  felsic crystal tuff; size-graded rh yodacite breccia passing upw ard
into felsic ash  tuff and quartz–feldspar tuff;  subordinate, coarse basalt breccia displaying bom bs of
vitric felsic teph ra; subordinate, basalt breccia interbedded w ith  felsic lith ic tuff; m inor, pillow  lava
gradational w ith  aquagene tuff; locally, aquagene tuff passing vertically into vitreous felsic-m afic
agglom erate h aving bom bs of quench -textured basalt; m inor, pyritic felsic breccia transitional to
siliceous sericitic sch ist; in places, black ch loritized tuff replaced by sem i-m assive pyrite

eO:R db2

Daw es P ond Brook rh yolite tuff and red m udstone: Mainly ligh t grey, fine-grained rh yolite tuff and
less com m on rh yolite breccia m aking up th e basal lenticle; size-graded beds of quartz–feldspar
crystal tuff locally intercalated w ith  basaltic lith ic tuff; subordinate, red m udstone lam inae w ith in
rh yolitic ash  tuff; th in intervals of ligh t grey argillite, dark grey ph yllite, red siltstone and m aroon ch ert
interbedded w ith  banded quartz–feldspar tuff; m inor, black ch loritic tuff and quartz–sericite sch ist
displaying rare porph yroblasts of ch alcopyrite and pyrite

eO:R db1

Daw es P ond Brook pillow  lava: Mainly m afic volcanic rocks, including pillow ed basalt; interpreted to
com prise m ost or all of U nit eO:R dbm  on th e basis of its aerom agnetic ch aracter and th e overlying till
com position

eO:R dbm
Daw es P ond Brook rh yolite breccia: Mainly stratified felsic volcanic rocks, particularly ch loritized
rh yolite breccia; rocks assigned to U nit eO:R dbf on th e basis of th eir electrom agnetic ch aracter and
th e overlying till com position

eO:R dbf
Daw es P ond Brook unseparated: Mainly unseparated felsic pyroclastic strata and m afic flow  breccia
from  th e north w est part of th e R obert’s Arm  volcanic belt th at h ave been provisionally assigned to th e
Daw es P ond Brook division; variably altered volcanic rocks transitional to quartz−sericite sch ist and
ch lorite−actinolite sch ist

eO:R dbu

W est Lake Brook h igh -Mg gabbro: Mainly dark grey, m edium -grained, equigranular gabbroic
laccolith s, locally ch loritized and epidotized w ith in propylitic alteration zones; in th e m ostly isotropic
parts of th ese intrusions, system atically fractured, h igh ly silicic gabbro; subordinate, m arginally
sch istose pyritic gabbro (typically present w h ere sh eared country rocks h aving relict pillow  structure
are gradational w ith  pervasively altered, ch alcopyrite-bearing m etabasite); subalkalic h igh -Mg
gabbroic laccolith s m arked by cooling joints related to th e W est Lake Brook continental flood basalts
(CFB; see NAR -III group of Sarioglu, 2007)

eO:R w b5

W est Lake Brook calc-alkalic gabbro: Mainly ligh t grey, m edium -grained equigranular gabbro
gradational to dark grey, fine-grained porph yritic gabbro near intrusive m argins; subordinate,
concordant bodies of h igh ly conductive gabbro com prising a sill com plex, particularly w h ere altered
country rocks h ost extensive stockw ork zones (U nit eO:R w b2; see below ); m inor, isotropic gabbro
illustrating ch lorite−epidote−calcite−pyrite−ch alcopyrite−quartz veins; locally, cum ulate layered
gabbro transitional to lim e-green m etagabbro crosscut by foliated stringers of black ch lorite and
h aving structurally disaggregated folds of quartz veinlets; m arginally sch istose gabbro carrying
arsenopyrite-bearing  quartz veins near folded th rust faults; post-m ineralization sw arm  of diabase
dykes; calc-alkaline suite of gabbro sills h aving a com position betw een th at of calc-alkaline basalt
and island arc th oleiite (Trans CAB-IAT gabbro; cf. Sarioglu, 2007)

eO:R w b4

Black Gull Island pillow ed th oleiite: Mainly pillow  lava, ferruginous ch ert, pillow  breccia and rare
lim estone; dark grey, variably porph yritic, h igh -Fe or h igh -Mg th oleiitic basalts (Sarioglu, 2007),
including titaniferous pillow  lava, m agnetic pillow  breccia and m afic tuff; ligh t green, epidotized,
ch loritized and albitized basalt flow s interstratified w ith  dark green lam inated ch ert, locally intruded by
stockw orks of quartz–carbonate veins; pervasively silicified pillow ed basalt transitional to
ch alcopyrite-bearing m etabasite sch ist; ch em ostratigraph ically, a dom inantly arc th oleiite succession
succeeded by a dom inantly w ith in-plate th oleiite succession; in probable ascending order, back arc
basin basalt (BABB), transitional back arc basin basalt–ocean island basalt (Trans BABB–OIB),
h igh ly m agnetic ocean island basalt (OIB), LR EE-enrich ed m id oceanic ridge basalt (th oleiitic E-
MOR B), h igh  Mg–low  Si–low  Ti  m id oceanic ridge basalt (kom atiitic E-MOR B), transitional enrich ed
m id oceanic ridge basalt–norm al m id oceanic ridge basalt (T-MOR B), norm al island arc th oleiite
(titaniferous IAT), and norm al m id oceanic ridge basalt (N-MOR B)

m O:R gi

Plutonic units c oeval with roc ks of the Rob ert’s Arm  volcanic b elt
R EGIONALLY  METAMOR P HOSED INTR U SIV E R OCKS
(SY N-OR DOV ICIAN AND LATER  EV ENTS)
LATE EARLY  ORDOV ICIAN ?
eO:F  Pre-tectonic  intrusions in the northwest part of the Rob ert’s Arm  volc anic  b elt
eO:FL  Loon Pond plutonic  suite

EARLY  ORDOV ICIAN
eO:H  Metam orphosed intrusions in roc ks of the Eastern ophiolite b elt
eO:HM  Mansfield Cove Com plex

eO:HH  Hall Hill Com plex

N ote 92:Gabbro and diorite assigned to U nit eO:HHs intrude m etagabbro and pyroxenite assigned to U nit eO:HHg of th e Hall Hill
Com plex. Both  deform ed and isotropic varieties of U nit eO:HHs are crosscut by plagiogranite belonging to U nit eO:HMg of th e Mansfield
Cove Com plex. On th is basis, U nit eO:HHs h as been tentatively placed in th e Hall Hill Com plex and is possibly correlated w ith  th e
South  P ond gabbro of Bostock (1988).  Alternatively, part of th e U nit eO:HHs intrusion m igh t correlate w ith  U nit eO:HMq diorite  of th e
Mansfield Cove Com plex (Bostock, 1988; Colm an-Sadd and Crisby-W h ittle, 2005).

N ote 93:Th e arc-related plutonic rocks of th e Mansfield Cove Com plex (Early Ordovician, Trem adocian stage, ca. 479 Ma; Dunning et
al., 1987) m ay h ave originally com prised part of th e underlying crystalline basem ent or th e depositional substrate above w h ich  certain
calc-alkaline volcanic rocks of th e R obert's Arm  volcanic belt (late Early Ordovician, Floian stage, ca. 473 Ma; Dunning et al., 1987) m ay
h ave h ad been erupted (Sw inden, 1987). In th is explanation, th e older deeper crustal level plutonic rocks and th e younger subm arine
volcanic rocks w ere brough t into th eir present position across undated synm etam orph ic th rusts and later fault structures. More recently,
th ese sam e rocks h ave been interpreted as being unrelated suspect or exotic terranes transferred to th e south east com posite m argin of
th e Notre Dam e Subzone at different tim es during th e Ordovician developm ent of th e Annieopsquotch  Accretionary Tract (Lissenberg et
al., 2005; Zagorevski et al., 2006; 2015).

R OCKS OF THE W ESTER N NOTR E DAME BAY  V OLCANIC BELT
Stratified units older than the roc ks of the Rob ert’s Arm  volcanic  b elt
R EGIONALLY  METAMOR P HOSED R OCKS (CAMBR O-OR DOV ICIAN EV ENTS)
LATE CAMBRIAN  OR OLDER?
C:?  oldest c onstituent of the W estern N otre Dam e Bay volc anic  b elt
C:L  Lushs Bight Group

N ote 94:In th e m ap area, th e m afic extrusive rocks h erein assigned to U nit C:L w ere previously included in th e Early Ordovician Hall
Hill Com plex and term ed th e R ow sell Hill basalt (U nit eO:HR  of Bostock, 1988; Colm an-Sadd and Crisby-W h ittle, 2005). Th ey are
h erein tentatively assigned to th e Cam brian and/or Early Ordovician Lush s Bigh t Group (cf. Kean and Evans, 1994) and considered part
of th e south east-directed Taconic alloch th on th at tectonically overlies th e R obert’s Arm  volcanic belt (O’Brien and Dunning, 2014).

N ote 95:North east of th e tow n of South  Brook and R ow sell’s Hill proper, th e structural footw all sequence lying beneath  th e th rust fault
delim iting th e Cam brian Lush s Bigh t Group (U nit C:Lu) m ay locally include m uch  younger volcanic strata. Identified h erein as U nit
C:Lu?, it is possible th at such  pillow  lavas and m afic tuffs m igh t be better correlated w ith  th ose present in Early Ordovician parts of th e
W estern Arm  Group or th e Moretons Harbour Group rath er th an a younger Cam brian part of th e Lush s Bigh t Group.

R OCKS OF THE EASTER N OP HIOLITE BELT
Plutonic units older than the roc ks of the Rob ert’s Arm  volc anic b elt
R EGIONALLY  METAMOR P HOSED INTR U SIV E R OCKS
(SY N-OR DOV ICIAN AND LATER  EV ENTS)
EARLY  TO LATE ORDOV ICIAN
O:H  Syn-tectonic  and earlier intrusions in ophiolitic  roc ks  of the eastern N otre Dam e Sub zone
O:HU  Hungry Mountain Com plex

N ote 91:North w est of Joe Glodes P ond, intrusive sh eets of sch istose tonalite assigned to U nit O:HU f locally illustrate aligned trains of
partially disaggregated xenolith s of altered m etagabbro sim ilar to th at observed in U nit O:HU m  of th e Hungry Mountain Com plex.

eO:Rsp  Starkes Pond division

O:R  Rob ert's Arm  volc anic  b elt ac c reted terranes
O:Rc  Ordovic ian calc -alkaline volc anic  and allied sedim entary roc ks

eO:FF  Firetower Hill intrusive suite

N ote 79:Th rust sh eets and klippe carrying th e felsic volcanic strata of th e Starkes P ond division extend discontinuously south eastw ard
in a structural arc for at least 10 km  past th e lim it of geological m apping on Map 3 of 3 (see O’Brien, 2008; 2009).
N ote 80:North w est of th e form er Gullbridge m ine, felsic volcanic strata w ith in U nit eO:R spr sh ow  a bedding-parallel platey foliation in
th e h anging w all plate of a regionally folded th rust fault w h ich  h ad placed th e rocks of th e Starkes P ond division above basaltic andesite
flow s in U nit eO:R w b3 of th e W est Lake Brook division. In places, th ese tectonites w ere intruded by diabase dykes carrying accidental
xenolith s of th e deform ed strata. Th e diabase intrusions w ere subsequently m etam orph osed and sh eared (along w ith  th eir country rocks
and local m etagabbroic h osts) adjacent to reverse faults th at display a north w est-over-south east tectonic polarity.

N ote 81:R ocks of th e Starkes P ond division are m ost com m only disposed in north w est-dipping th rust sh eets in th e upper part of th e
im bricate th rust stack th at m akes up th e Gullbridge structural tract in th e Daw es P ond-Great Gull Lake-Loon P ond area. How ever,
prim ary conform able boundaries are th ough t to be preserved in th e region around Starke’s P ond proper. Th ere, rh yolite flow s assigned
to th e Starkes P ond division crop out in a regional periclinal anticline and are interpreted to stratigraph ically underlie th e calc-alkaline
basalts at th e base of th e younger W est Lake Brook division (U nit eO:R w b1). Som e of th e rh yolite breccia and rh yolite tuff subdivisions
of th e Starkes P ond division h ave been previously assigned to th e inform al Gull Hill felsic volcanics by P ope et al. (1990) and P udifin
(1993), both  of w h om  placed th e correlative (Gull Hill) sequence in th e low est exposed lith ostratigraph ic unit of th e R oberts Arm  Group
in th e Gullbridge area.

N ote 82:U nit O:R Cm  of th e Mud P ond Terrane m ay locally include felsic volcanic-derived sedim entary rocks equivalent to th ose found
in th e P ow derh ouse division (U nit eO: R ph ) of th e Gullbridge structural tract. Such  strata are w ell displayed in th e vicinity of th e past-
producing Gullbridge Mine.

N ote 83:North east of Map 1 of 3, W illiam s (1963) originally proposed th e nam e R oberts Arm  Group for th e sequence of undated rocks
previously referred to as th e R oberts Arm  V olcanics and th e Crescent Lake Form ation (Esph ensh ade, 1937).  W illiam s (ibid) indicated
th at th e older Crescent Lake Form ation w as everyw h ere faulted along its south east boundary but th at, in places, th e dom inantly
sedim entary rocks of th is form ation w ere conform ably overlain by th e m ainly m afic and felsic extrusive rocks of th e R oberts Arm
V olcanics. Th e younger of th e constituent rock form ations w as deem ed to h ave cropped out extensively in th e north w estern part of th e
group, extending to th e east and w est of th e R obert’s Arm  type area.
N ote 84:Subsequent to th e establish m ent of th e group nam e, several disparate Ordovician tectonic terranes h ave been postulated to
occur w ith in th e w ell exposed coastal region of th e R oberts Arm  Group as defined above (e.g. Bostock, 1988; Kerr, 1996; Zagorevski
and McNicoll, 2012; Zagorevski et al., 2015).  Consequently, th ere h as been concern about th e appropriateness of h aving exotic
terranes included w ith in th e sam e rock group (e.g. Bostock, 1988) and h ence th e use of th e term  R obert’s Arm  volcanic belt in th is
legend (cf. th e usage of Sw inden and Sacks, 1996).

N ote 85:Along th e north ern boundary of th e m ap area, in th e north w estern part of th e R obert’s Arm  volcanic belt, several discrete
divisions of calc-alkaline volcanic rocks and associated tuffaceous turbidites h ave been grouped togeth er and h erein placed w ith in U nit
O:R C (th e R obert’s Arm  accreted terranes). Such  rocks h ave been previously assigned to th e Early to Middle Ordovician R oberts Arm
group of th e Notre Dam e Subzone of th e Dunnage Zone (cf. Sw inden and Sacks, 1996; Colm an-Sadd and Crisby-W h ittle, 2005).

N ote 86:U nit eO:R Cm  represents a sm all part of th e Mud Harbour Terrane of previous w orkers (e.g., Bostock, 1988; Kerr, 1996). It
possibly includes th e m iddle to upper part of U nit eO:R gb3 and th e low er part of U nit eO:R ph  (th e youngest know n constituents of th e
Gullbridge structural tract). A portion of w h at h as been previously referred to as th e Boot Harbour Terrane possibly underlies U nit
eO:R w b1 and m ay contain rh yolite breccia belonging to U nit eO:R spb of th e Starkes P ond division (th e oldest know n part of th e
Gullbridge structural tract).

N ote 87:Satellite dykes of quartz-ph yric graph ic granite, probably related to th ose seen w ith in th e m ain part of th e U nit eO:FL plutonic
suite, are locally found north w est of Loon P ond proper and along Loon P ond Brook and Long Brook, south east of th e pretectonic
intrusive body. How ever, som e 15 km  farth er north east, sim ilar apoph yses of m etam orph ically recrystallized granitic veins and
carbonate-altered granitic dykes from  th e W oodfords Arm  plutonic suite, w h ich  m ay or m ay not be tim e equivalents of th e Floian or
younger W oodfords Arm  granite (Kerr and Dunning, 2003), h ave been considered as possible fault-related m inor intrusions h osted by
th e adjacent lava flow s of tw o disparate terranes of th e R obert’s Arm  volcanic belt (Kerr, 1996).

N ote 88:Th e Loon P ond granodiorite (U nit eO:FLgd) is m apped as crosscutting th e boundary of th e W est Lake Brook and Daw es P ond
Brook divisions of th e Gullbridge structural tract. It is intruded by th e Loon P ond granite (U nit eO:FLg).

N ote 89:U nit eO: FLd diorite of th e Loon P ond plutonic suite w as originally m apped and placed in U nit O:ld  by Bostock (1988). He
grouped th ese intrusive bodies into a U nit F suite of m inor m afic and felsic intrusions and interpreted th em  as being generally
com agm atic w ith  volcanic rocks in th is part of h is R oberts Arm  Group.

N ote 90:Th e pretectonic body of quartz–feldspar porph yry h erein assigned to U nit eO:FFqp is interpreted to be a synvolcanic intrusion
em placed into U nit eO:R spr felsic volcanic strata of th e Starkes P ond division of th e Gullbridge structural tract. In places, th e Firetow er
Hill quartz–feldspar porph yry also intrudes h igh ly altered gabbro sills.

N ote 75:Strongly fractionated h igh  alum ina basalts are interstratified w ith  abundant calc-alkaline basalt and rare basaltic andesite flow s
(Sarioglu, 2007) in U nit eO:R w b1 of th e W est Lake Brook division. Th is basal volcanic sequence is interpreted to h ave stratigraph ically
underlain th e subdivisions of island-arc th oleiite and basaltic andesite th at predom inate in th e m iddle and upper part of th e division. Th e
h igh -Al basalt–CAB association is postulated to be a h allm ark of rocks in th e U nit eO:R w b1 subdivision, alth ough  geoch em ically sim ilar
calc-alkalic basalts do occur in U nit eO:R w b2 and are described above.

N ote 76:Th e calc-alkaline volcanic suite present in th e W est Lake Brook division is generally m ade up of subalkaline basalt or andesite
flow s, all of w h ich  h ave com positions transitional betw een th ose of calc-alkaline basalt and island-arc th oleiite (th e Trans CAB-IAT suites
of Sarioglu, 2007). Th ey are generally m ore com m on th an th e division’s th oleiite suite rocks. How ever, th e latter are also volcanic arc-
related and com prise several intervals of typical island-arc th oleiite (IAT).

N ote 77:A few  volcanic flow s resem bling continental flood basalts (CFB; Sarioglu, 2007) h ave been recognized in th e upper
stratigraph ic unit of th e W est Lake Brook division. Alth ough  th ey are volum etrically insignificant, such  rocks serve to ch aracterize U nit
eO:R w b3. Th e CFB lavas are pillow ed h ow ever, occurring w ith in a m arine volcanic sequence m ostly m ade up of basaltic andesite.

N ote 78:Th e gabbroic sills of U nit eO:R w b5 w ere m ost probably related to th e sam e episode of flood basalt m agm atism . P ossibly
em placed th rough out th e entire W est Lake Brook succession, such  rocks h erald th e volum inous bim odal m agm atism  recorded in th e
overlying Daw es P ond Brook division of th e Gullbridge structural tract.

W est Lake Brook h igh  alum ina basalt: Mainly dark green, porph yritic, fine-grained pillow  lava
interstratified w ith  pillow  breccia; ligh t green, m assive, aph anitic, vesicular basalt flow s intercalated
w ith  volcanic breccia; subordinate, quartz vein arrays and stringer stockw orks structurally isolated
from  less altered basalts in oth er parts of th e subdivision; m inor, ch loritized basalt displaying
localized ch alcopyrite–pyrite m ineralization

eO:R w b1

W est Lake Brook unseparated: Mainly unseparated m afic to interm ediate extrusive and intrusive
rocks from  th e north w est part of th e R obert’s Arm  volcanic belt th at h ave been provisionally assigned
to th e W est Lake Brook division; variably altered volcanic strata th at h ave been regionally
m etam orph osed and inh om ogeneously deform ed

eO:R w bu

Mud  P ond Terrane: Mainly bim odal volcanic strata of calc-alkaline com position (cf. Bostock, 1988;
Kerr, 1996); unseparated subdivisions generally com posed of dark green, fine-grained, ch loritic
pillow  breccia and red to green (variegated) flow s of a h igh ly m agnetic epidosite; subordinate, ligh t
grey, th in-bedded, quartz-ph yric felsic tuff; m inor, fine-grained intrusions of quartz–feldspar porph yry
crosscutting interbedded felsic tuff and pillow  breccia; m inor, red argillite, green siltstone and ligh t
grey volcaniclastic w acke

O:R Cm

Boot Harbour Terrane: Mainly an island-arc-related suite of m afic and felsic volcanic strata and
related subvolcanic intrusions (cf. Bostock, 1988; Kerr, 1996); unseparated subdivisions of dark grey,
coarse-grained, variably porph yritic, calc-alkaline pillow ed basalt (low -Ti), dark green, m edium -
grained am ygdaloidal andesite (low -K), and ligh t green, th ick-bedded, size-graded aquagene tuff;
subordinate, subm arine lava flow s of ligh t grey, calc-alkaline pillow ed rh yolite, associated th oleiitic
basalt (low -P  island-arc th oleiite), and scoraceous to locally flow -banded, h igh ly vitreous, felsic
pyroclastic strata

O:R Cb

Loon P ond granodiorite: Mainly ligh t green, coarse-grained, equigranular h ornblende–biotite
granodiorite h aving abundant m agnetite and secondary titanite; subordinate, pinkish  grey, sericitized,
quartz-ph yric granodiorite; m inor, ligh t grey, m edium -grained, equigranular, biotite-bearing quartz
m onzonite; m inor, crosscutting granoph yric dykes and later stage leucogranitic veins

eO:FLgd

Loon P ond diorite: Mainly dark grey, m edium -grained equigranular diorite and porph yritic quartz
diorite in th e form  of sm all bodies m arginal to th e Loon P ond granite or as fractured satellite
intrusions near faults (cf. U nit eO:Fd of Colm an-Sadd and Crisby-W h ittle, 2005)

eO:FLd

Hungry Mountain m etatonalite: Mainly ligh t grey, m edium -grained, equigranular, blue quartz-bearing
tonalite; subordinate, sch istose coarse-grained tonalite displaying grey quartz ribbons crosscut by
folded bodies of quartz-feldspar porph yry, pegm atite and diabase; m inor, ligh t grey, quartz-ph yric
h ornblende granodiorite intruded by m afic dykes displaying an internal w all-to-w all sigm oidal
foliation; podiform  bodies of quartz-rich  m icroporph yry or anastom osing veinlets of fine-grained
granite near th e m argins of th e m etatonalite

O:HU f

Hungry Mountain m etagabbro: Mainly dark green to black, coarse-grained, equigranular pyroxene
gabbro transitional to sch istose m etagabbro, am ph ibolite gneiss and banded m ylonite; in places,
ductile sh ear zones in ch loritized and epidotized m etagabbro occupied by unfoliated tonalite veins

O:HU m

Mainly variably deform ed and m etam orph osed bodies of coarse-grained, blue quartz-bearing sodic
granite (cf. Bostock, 1988) h osting sw arm s of m afic dykes and coeval aplite dykelets; subordinate,
ligh t grey, m edium -grained equigranular trondjh em ite and grey porph yritic plagiogranite; m inor, ligh t
pink, albite-rich  granodiorite h aving abundant epidote-quartz veins

eO:HMg

Mainly dark green, m edium -grained, m assive to foliated, pyroxene-bearing gabbro h aving som e
crosscutting (one-sided) m afic dykes; subordinate, fine-grained quartz diorite and m edium -grained
h ornblende diorite

eO:HHs
Mainly m afic intrusive rocks, including  sch istose m etagabbro and layered pyroxenite; dark grey,
coarse-grained, equigranular pyroxene gabbro gradational to plagioclase-rich  leucogabbro h aving
diffuse pods of coarser gabbroic pegm atite; subordinate, m assive am ph ibolitized gabbro; w ell-
banded, epidotized, am ph ibolite gneiss and protoclastic gneiss (restricted to ductile sh ear zones);
crosscutting posttectonic bodies of quartz diorite and/or diabase dykes; north east- and north w est-
trending conjugate sets of vertical sh ear zones preferentially occupied by sw arm s of com posite
quartz-feldspar porph yry and diabase dykes (som e predating intrusion of U nit eO:HM granodiorite)

eO:HHg

Mainly unseparated m afic volcanic rocks and associated subvolcanic intrusions,  including dark
green, fine-grained, basaltic pillow  lava and poorly bedded pillow  breccia; subordinate, black ch lorite
sch ist and pyritic m afic sch ist; m inor, dark green, m edium -grained, gabbro sills and m ultiple diabase
dykes

C:Lu

Mainly unseparated m afic volcanic rocks, including pillow  lava and basaltic tuffC:Lu?

Starkes P ond unseparated: Mainly large blocks and possible subcrop of flow -banded rh yolite;
unexposed outcrop area assum ed to be underlain by rocks of th e Starkes P ond divisioneO:R spu

Starkes P ond rh yolite breccia: Mainly rh yolite agglom erate and autobreccia; ligh t grey, m assive,
volcanic breccia com posed of large indented bom bs of aph yric rh yolite; subordinate, rh yolite breccia
containing clast-rotated blocks of purplish -red lam inated ch ert and jasperitized bands of quartz-ph yric
rh yolite; m inor,  ch alcopyrite-bearing rh yolite breccia grading to pum iceous lith ic tuff; in places,
autoclastic breccia  h aving angular flow -foliated fragm ents of eutaxitic rh yolite, layered  ignim brite
and folded ash  tuff

eO:R spb

Starkes P ond ash  tuff: Mainly felsic lith ic-crystal tuff and m etam orph ic equivalents; ligh t grey, fine-
grained, ash -rich  tuff interstratified w ith  quartz-ph yric crystal tuff;  subordinate, dark grey, m edium -
grained, w ell bedded, quartz−feldspar crystal tuff supported by grains of fractured intratelluric
ph enocrysts;  m inor, laterally discontinuous layers of th in-bedded to lam inated red ch ert w ith in felsic
lith ic-crystal tuff; rh yolite lapilli tuff crosscut by m inor intrusions of quartz−feldspar porph yry and
associated gabbro; quartz-rich  crystal tuff transitional to pyritic quartz−sericite sch ist; ligh t pink to
rose, h igh ly sucrose feldspath ic felsite; coarse-grained granofels intercalated w ith  sch istose
ch alcopyrite-bearing tuff; locally, overprinting porph yroblasts of euh edral pyrite

eO:R spt

Starkes P ond banded rh yolite: Mainly base m etal-m ineralized coh erent rh yolite flow s and associated
lava dom es; dark grey, m assive, aph anitic rh yolite and ligh t grey, banded, quartz-ph yric rh yolite,
locally h osting sph alerite and galena m ineralization; subordinate, ch loritized sph erulitic rh yolite
intruded by dykes and sills of quartz–feldspar porph yry; m inor, ligh t pink, flow  layered and flow
folded, vitric rh yolite illustrating a th ixatropically deform ed interval of ligh t grey ash  tuff and parallel-
lam inated siltstone at th e top of individual flow  units

eO:R spr

Loon P ond granite: Mainly ligh t grey, m edium -grained biotite granite gradational to fine-grained
porph yritic leucogranite; ligh t pink granoph yre intruded by sw arm s of aplite dykes; locally,
ch alcopyrite-bearing sericitic m icrogranite (and adjacent intrusive breccia) crosscut by fresh  sh eets
of gabbro and diorite

eO:FLg

Firetow er Hill quartz–feldspar porph yr: Mainly ligh t pink, m assive, very fine grained, quartz–feldspar
porph yry h aving resorbed quartz ph enocrysts; subordinate, tectonically foliated quartz m icroporph yry
and recrystallized aph anitic felsite displaying tigh tly folded quartz–epidote–ch lorite veins; locally, ligh t
grey, silicified, quartz–feldspar porph yry h osting m onolith ic intrusive breccias or being intruded by
tuffisite pipes

eO:FFqp
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