
Upper Cretaceous 
Naruimo Group 

Cunpanhn 

Stratigraphic Legend 

TRENT RlVER FORMATION: 

Fl OYSTER RIVER MEMBER: sandstone; Mnor congtomnte 

] ROYSTON MEMBER: shale and siltstone 

] TSABCE MEMBER: conglwnerate and sandstone (not exposed wlhm 
map-area) 

BROWNS MEMBER: sandstone and s~ltstone, mmor shale and coal 

] PUNTLEDGE MEMBER: siltstone: minor sandstone 

COMOX FORMATION: 

1 DUNSMUIR MEMBER: sandstone: mmor s~ltstone: shale. 
conglomerate and coal 

1 1  CUMBERLAND MEMBER: s~ltstone, shale, coal and sandstone: 
may ~nclude tongues of Benson conglomerate near base 

] BENSON MEMBER: conglomerate: red shale and s~ltstone 

Upper Triassic 
Vancouver Group 

/I KARMUTSEN FORMATION: masslve and pdlowed basalt~c flows 
u 

Notes Unrts 5 and 6 are not recognrsed wrthm the map-area Unrt 8 rs not e m  
wlthm the map-area, but ~t may locally be present ~n the subsurface Un~t  10a rbkbt 
recognrsed wrthrn the map-area. the age relatronshrp between ~t and Un~ t  lab 1s not 
known 
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Symbols 
I0 

Beddmg or~entat~on / 

Geolog~c boundary (observed. approximate. Inferred) ----- -- - 2 -  --/ 

Exlensronal tault (observed. ~nterred) 
(ornament on downthrown s~de) 

Coal exploration boreholes: 
D~amond-drdl hole w~th core descrrpt~on -. 
Rotary-dnll hole w~th cunmgs descr~pt~on and geophyscal log(s) 
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Uppar C m t 8 c ~ .  
Nanaimo Group - 

PROTECTION FORMATION: 

RESERVE MEMBER: sandstone, siltstone, shale and coal 

CASSIDY MEMBER: sandstone and gritstone; minor sillstone and coaly shale 

PENDER FORMATION: 

NEWCASTLE MEMBER (undivided): shale and siltdone; minor sandstone 

SOUTHFIELD BEDS: shale; minor sandstone, gritstone and conglomerate 

El DOUGLAS BEDS: conglomerate and gritstone; cahonaceous shale and 
coal (Douglas Seam at top. Nswcastle Seam at base) 

CRANBERRY MEMBER: shale and siltstone; mnglwnente and sandstone 
.. 

EXTENSION FORMATION: 

MILLSTREAM MEMBER: conglomerate and gritstone; minor sandstone. 
siltstone. carbonaceous shale and coal 

NORTHFIELD MEMBER: siltstone, carbonaceous shale and coal 
(Wellington Seam at base); locally contains lenses of conglomerate and sandstone 

EAST WELLINGTON FORMATION: sandstone: minor gritstone and siltstone 

~ o n l n t o ~  

HASLAM FORMATION: silstone, with sandstom intatbeds at top: grades dam 
to black silty shale at base 

T u o n l n ? t o ~  

COMOX FORMATION: 

DUNSMUIR MEMBER: sandstone; minor siltstone 

CUMBERLAND MEMBER: sandstone. siltstone and coal 

BENSON MEMBER: conglomemte, red shale and siltstone; minor ulcarenite 

Upper Triassic 
Vancouver Group 

KARMUTSEN FORMATION: massive and pillowed basaltic flow; hyalodastite b m d a  

Symbols 
Bedding orientation 

Geologic boundary (observed, approximate, inferred) 

Reverse fault (observed, approximate, inferred) 

Normal faun (observed, approximate, infwred) 

Anticline, surface trace (observed, approximate, inferred) 

Syndlne, surface trace ( m e d ,  appmxinute, inferfed) 

Coal seam trace (observed, approximate. inferred) 

Geolqiul inkrpretat~on IS based on fieldwork by C.G. CathyCBicktord (1977 to 1995). 8uist.d by C.R. Day, 
G.L. Hoffman. and V. Slator. Additional information ,#as obtained tram wator-wsll M s .  mlne plrm, coal-srplorlm 
borohole logs and gootechnical test pns. Olhhore projdons of gdogy am b e d  on offshore boruhob and miw 
plub of submarina workings. Map coordinates are UTM grid, based on NAD 83. 
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Upper Cretaceous 
Nanaimo Group 

C n p r n i n  

PROTECTION FORMATION: 

RESERVE MEMBER: sandstone, siltstone. shale and coal 

CASSIDY MEMBER: sandstone and gritstone; minor siltstone 

PENDER FORMATION: 

El NEWCASTLE MEMBER (undivided): shale and siltstone; minor sandstone 

. pi'J SOUTHFIELD BEDS: shale; minor sandstone, gritstone and conglomerate 

DOUGLAS BEDS: conglomerate and gritstone; carbonaceous shale and 
coal.(Douglas Seam at top. Newcastle Seam at base) 

CRANBERRY MEMBER: shale and silstone; conglomerate and sandstone 

EXTENSION FORMATION: 

MILLSTREAM MEMBER: conglomerate and gritstone; minor sandstone. 
silstone, carbonaceous shale and coal 

NORTHFIELD MEMBER: siltstone. carbonaceous shale and coal 
(Wellington Seam at base); locally contains lenses of conglomerate and sandstone 

EAST WELLINGTON FORMATION: sandstone: minor gritstone and silstone 

Santonkn to Cm9.ni.n 

HASLAM FORMATION: siltstone. with sandstone interbeds at top; grades down 
to Mack sily shale at base 

Twadm?b&nlonLn  

COMOX FORMATION: 

DUNSMUlR MEMBER: sandstone; minor siltstone 

CUMBERLAND MEMBER: sandstone, siltstone and coal 

BENSON MEMBER: conglomerate, r d  shale and silstone 

Uppgr Triassic 
~ancduver Group 

KARMUTSEN FORMATION: massive and pillowed basalic flows: hyaloclastite breccia 

Notek: IIRit '2 is not known to be p s e n t  within the maparea; $ may be locally present in 
the subsurface. Un# 1 1 is not recognised within the map-wea; strda W i n  ms interval tm 
mapped as ihk @ ond 10. 

Bedding orientation lo I 

~eol,ogi&tmundar~ (observed, approximate, inferred) - - - - - 
Reverse fault (observed, approximate, inferred) -- 
Normal fault (observed, approximate, inferred) -- 

. .A 

I 
a .  Anticline, surface trace (observed, approximate, inferred) - -- 

Syndine. surface trace (observed, appmximale, inferred) - -- 

Coal seam trace (obsewed, approximate, inferred) - - - 
Geological intuprddion is baaed on fi.ldwork by C. G. Cdhyl-Bidcford (1 980 to 1997). auktad by J. S. Harrow, 
G.L. Hohm, A. lnglis and V. S1.t.r. AddMonal inlomntion wn &mind lnnn mtuimn log& mine pkM .nd 
co8I-acplontin bonhd. bgt. Map mordhtw we UTM grid, baud on NAD 83. 





Ministry of Energy and Mines 

Geological Survey Branch 

OPEN FILE 1998-~07 
(Sheet 4 of 6) 

GEOLOGY OF THE NANAIMO HARBOUR 
AREA, NANAIMO COALFIELD, 

BRITISH COLUMBIA 
NTS 92W4 

By C.G. Cathyl-Bickford (P. Geo.) 
and G.L. Hoffman (P. Geol.) 

Scale 1 :20 000 
0 1 2 

k~lornetres 

Stratigraphic Legend 
. - 

, U p ~ e r C ~ t a c m s  
Nanaimo Grolr) 

crrprrt.n 
NORTHUMB€RUND FORMATION: .., . ..-- shale. - siltstone; m i w  sandstow 

DE CWRCY FORMATI~~N: sandstonei!ninor conglomerate and siltstone 

CEMR DISTRICT FORMATION (undivided): shale. OMone; minor sandstone 

BOAT HARBOUR MEMBER: shale and siltstone; sandstone 

WOODS ISLANDS MEMBER: sandstone; minor siltstone 

HOLDEN-CORSO MEMBER: shaie and silstone; sandstone dikes 

rn OYSTER HARBOUR MEMBER: sandstone; minor sittstone 

PROTECTION FORMATION: 

McMlLLAN MEMBER: sandstone; minor siltstone 

RESERVE MEMBER: sandstone, sittstone, shale and coal 

@I CASSIDY MEMBER: sandstone and gritstone; minor siltstone 

NEWCASTLE MEMBER (undivided): mt mapped in this as8 

SOUTHFIELD BEDS: shale; minor sandstone, gritstone and conglomerate 

DOUGLAS BEDS: conglomerate and gritstone; carbonaceous shale and 
coal (Douglas Seam at top; Newcastle Seam at bass) 

CRANBERRY MEMBER: shale and siltstone: conglomerate and sandstone 

EXTENSION FORMATION: 

MILLSTREAM MEMBER: cmglamerate and gritstone: minor sandstone 

Nde: Beds below UtM 7 do nd outcmp wifhh maparea. 

Symbols 
Bedding orientation 

Geologic boundary (observed, approximate, inferred) - - - 
Reverse fautt (observed. approximate, inferred) v~ 

Normal fault (observed, approximde, inferred) -, T 

Anhcline, surface tram (observed. a,oproximate, inferred) -+ + + 
Syncline, surface trace (observed, approximate, inferred) .& + 
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Upper Cretaceous 
Nanaimo Group 

c.np.- 
DE COURCY FORMATION: sandstone; minor conglomerate and siltstone 

CEDAR DISTRICT FORMATION: 

BOAT HARBOUR MEMBER: shale and silstone; sandstone 

WOODS ISLANDS MEMBER: sandstone; minor siltstone 

HOLDEKCORSO MEMBER: shale and silstone; sandstone dikes 

OYSTER HARBOUR MEMBER: sandstone; minor siltstone 

El GRANBY MEMBER: shale 

PROTECTION FORMATION: 

McMlLUN MEMBER: sandstone; minor siltstone 

RESERVE MEMBER: sandstone. siltstone. shale and coal 

Nder Beds below Unit 13 do not outcrop within the maparea. Unit 20 is nd recognisd; 
strere within this inlewai are represented by UMs I 5  #KO@ IQ. . 



Reverse fault (observed, approximate, inferrsd) 
r r r -  

Normal fault (observed, approximate, inferred) .- -& - 
Anticline, surface trace (observed. approximate. inferred) (-4 -+- 
Syncline, surface trace (obrved.  approximate. i n f e d )  -+ A +- 
Geological interpretation is based on fielawork by C.G. Cathyl-Bickford (1984 to 1W2), assisted by C.R. Day, 
G.L. Hoffman and A Inglis. Additional information was obtained trom wmtw-well w. OW~hors propctions of 
geology are based on bethymatry from hydrographic charh Map coordinates are UTM grid, b a r d  on NAD 83 
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Stratigraphic Legend 

Upper Cretaceous 
Nanaimo C . n p n l u l  Group 

NORTHUMBERLAND FORMATION: shale, siltstone; minor sandslone 

DE COURCY FORMATION: sandstone aod wnglomerate: minor siltstone 

CEDAR DISTRICT FORMATION (undivtded): shale, siltstone; minor sandstone 

BOAT HARBOUR MEMBER: shale and siltstone; minor sandstone 

WOODS ISLANDS MEMBER: sandstone; minor siltstone 

HOLDEN-CORSO MEMBER: shale and siltstone; minor sandstone 

OYSTER HARBOUR MEMBER: sandstone and siltstone 

GRANBY MEMBER: shale and siltstone; minor sandstone 

PROTECTION FORMATION: 

McMlLIAN MEMBER: sandstone: minor siMone 

RESERVE MEMBER: sandstone, siltstone, shale and coat. 

CASSIDY MEMBER: sandstone 

PENDER FORMATION: 

El NEWCASTLE MEMBER: shale and siltstone; minor sandstone and coab shqle . 

CRANBERRY MEMBER: shale and siltstone; minor sandstone 

EXTENSION FORMATION: 

MILLSTREAM MEMBER: conglomerate and gritstone; minor sandstone 
. 

Smntonln to C m p m h  I 

HASUM FORMATION: siltstone, with sandstone interbeds at top; grades down 
to Mack silty shale at base 

Twonh? to kntanln 

COMOX FORMATION: . . .  
1 

DUNSMUIR MEMBER: sandstone; minor siltstone i .  

CUMBERLAND MEMBER: sandstone, siltslone and ma1 

Early to Middle Jumsdc 
Island Plutonic Suite 

NANAIMO RIVER BATHOLITH: quartz diorite 

Ndes: U M s  2 and 3 are p S B n t  h subsurface only. Units 1, 5 and 6 are not present in the 
mepm-86. Unils 9 and 10 are not -sed wittuir the mp9n,a; M a  wilhin this Mwvel 
an, mapped as Unit 1 1. 
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