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LAKE TIMISKAMING RIFT VALLEY

by

H.L. Lovelll and T.W. Caine2

A distinct bedrock-controlled topographic feature extends from
near Témiscamingue, Quebec, northwest to the Kapuskasing Gravity High in
the vicinity of Smooth Rock Falls, with its breadth between the Net Lake
Fault near Timagami and the Quinze Dam Fault east of Ville Marie, Quebec.
For this feature the writers propose the name ''Lake Timiskaming Rift
Valley".

The postulated existence of the 'Lake Timiskaming Rift Valley"
(Figure 1), a typical example of a rift valley as described by Freund
(1966), is based on a seven-year study of information available from
geological maps and reports for Ontario and Quebec; mineral exploration
data; airphoto mosaics of the National Air Photo Library and Operation
Overthrust; aeromagnetic maps (1 inch equals 1 mile) released by the
Geological Survey of Canada; gravity maps (1 inch equals 4 miles, and
1 inch equals 20 miles) prepared by the Dominion Observatory, Ottawa;
surficial geology maps of the Ontario Department of Lands and Forests and
the Geological Survey of Canada; and literature from various sources. The
study is prompted by the recognition of remarkable similarities between
the Lake Timiskaming area and the African rift system: the long parallel

faults with vertical offsets; the valley of the Paleozoic outlier of

lResident Geologist, 4 Government Road East, Kirkland Lake, Ontario.

2Assistant to the Resident Geologist, 4 Government Road East, Kirkland Lake,
Ontario. Accepted for publication by the Chief, Resident Geologists'
Section, 3 March, 1970.
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Lake Timiskaming and the Little Clay Belt; the swarms of Nipissing Diabase
intrusions probably representing mobilization of material of the earth's
mantle after crustal thinning; the mention of kimberlite in Michaud
Township in Ontario Dept. Mines, Vol. LVII, pt. 4, p. 13; the discovery
of kimberlite east of Kirkland Lake in Upper Canada gold mine and of
concentrations of pyrope garnets in several localities from Ville Marie,
Quebec to Kirkland Lake, Ontario (Lee 1965 and 1968); and the possibility
that the intense earthquake in 1935 near Témiscamingue, Quebec (Smith 1966)
occurred along one of the Lake Timiskaming system of faults and
consequently that the Lake Timiskaming faults might be deep enough to

have tapped diabase and kimberlite from the mantle.

Kumarapeli and Saull (1966, p. 648) show the Ottawa-Bonnechere
branch of the St. Lawrence Valley rift system bifurcating near Mattawa,
with one branch extending through Lake Nipissing and the other branch
extending through Lake Timiskaming. Doig (1970) correlates the rift
system with an alkaline rock province linking Europe and North America.
Extending northwest from Lake Timiskaming towards the well-known Kirkland
Lake area of alkaline rocks (Cooke and Moorhouse 1968) is a Paleozoic
outlier (the only known Paleozoic rocks within 140 miles), which was
described by Hume (1925). The Paleozoic outlier occupies a long narrow
trough, the surface expression of which has parallel northwest-trending
sides. The southwestern limit of the outlier is the McKenzie Fault
(Thomson 1964), the rocks on the northeast side of which dropped down. The
main control of the southwestern edge of the outlier, however, is the fault
escarpment along the west shore of the northern part of Lake Timiskaming.
This fault, 40 miles long, strikes parallel to the McKenzie Fault and dips

65°NE (Agaunico Mine files of the ODM, Kirkland Lake). The Paleozoic



formations on its northeast side are displaced 770 to 1,000 feet down into
the Wabi River valley (Hume 1925, p. 48, and Agaunico Mine files of the ODM,
Kirkland Lake). The northeastern boundary of the Paleozoic outlier is the
Blanche River valley, which contains a vertically offset fault that

strikes parallel to the Lake Timiskaming West Shore Fault (Thomson 1965,

p. 43). The Paleozoic outlier, therefore, occupies a valley controlled

by northwest-trending down-dropped blocks centred on Lake Timiskaming
(Figure 2). The full extent of the valley is indicated by the accompanying
topographic information (Figures 3 and 4).

The Little Clay Belt, fertile agricultural soil laid down by
Pleistocene glacial Lake Barlow-Ojibway, occupies a broader zone of down-
dropped blocks than that occupied by the Paleozoic outlier. The
northeastern edge of the Little Clay Belt, striking roughly parallel to
the Lake Timiskaming West Shore Fault, extends from the Quinze Dam Fault
(Imreh 1970) in the Province of Quebec to the vicinity of Larder Lake,
Ontario. The southwestern edge of the Little Clay Belt is, for most of
its length, controlled by the next major fault southwest of and parallel
to the Lake Timiskaming West Shore Fault, the Cross Lake Fault. The Cross
Lake Fault extends from Lake Timiskaming 170 miles northwest to the Mattagami
River Fault System (Kirwan 1969) south of Smooth Rock Falls (Bennett,
Brown, and George 1968), occurring as part of a broad strong fault zone
east of Timmins (Leahy 1969a and b). The dip of the Cross Lake Fault is
65°NE (Ninacs 1967, p. 53), and the movement across it is dip-slip. At the
Sycee Cobalt Mine, shown on Figure 5, the Archean-Proterozoic unconformity
on the northeast side of the fault is displaced 44 feet downward; southwest
of Kirkland Lake, the indicated vertical displacement is 3 kilometres

(Gibb and van Boeckel 1970, p:. 163). In the middle of Cross Lake is the
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cone-shaped Nipissing Diabase intrusion most productive of the Cobalt
area's silver ore (Figures 5, 6 and 7).

The Nipissing Diabase centred on Cross Lake is one of many
roughly "cone-shaped hypersthene gabbro-quartz diorite-granophyre intrusions
in northeastern Ontario. The productive Nipissing Diabase intrusion at
Gowganda, for example, has been described as a ''cone sheet'" by Hester
(1967), and the '"basin and arch'" structures (Thomson 1957, p. 386) are
confirmed as being dominantly primary (Symons 1970). A general model
proposed for the intrusions is shown in Figure 8. The writers suggest that
many or all their feeders are in faults of the system that caused the Lake
Timiskaming Rift Valley.

Southwest of the Cross Lake Fault is the parallel fault
followed by the southern part of the Montreal River (Thomson and Savage
1965), and farther southwest is the parallel Montreal River Main Fault
(Ginn et al. 1964). The Montreal River Main Fault extends for at least
180 miles, from Lake Timiskaming southeast of Timagami to the Mattagami
River Fault System northwest of Timmins (George 1967 and Figure 2 in
Kirwan 1969). At Elk Lake, Ontario, it forms the extreme western limit of
the Little Clay Belt farmland laid down by Pleistocene glacial Lake
Barlow-Ojibway. The following are transected by or close to the Montreal
River Main Fault: the silver deposits of the Elk Lake area; the former
gold and copper-molybdenum mines at Matachewan; the nickel and asbestos
deposits of Eldorado and Langmuir Townships south of Timmins; the gold
deposits of the Porcupine; and the Kidd Creek Mine of Texas Gulf Sulphur
Company.

The next major fault southwest of the Montreal River Main

Fault contains Net Lake, on which the new Timagami townsite is situated.



Hoys suw B esoqolp DBujss|dIN B
$31UDJI0A UHDMB O H sjuswipes 210209|0d B
] =

sSjuoWIPes  UD|UCJNY B Aiopunoq 021B0j09d m

0940 J9A|IS ||0q0) : G aunbi4
o)uosb uowob)y

0008 d = o0
'R A .7 7
" N AR l\\\\so.—.\ N é 7 A | K
N { \ ’
S g N ~ N "\\A - PR \ f}
T 1 @. \ Yoo
\ N 77 A \ \
; L 4 A\ " ;
N ..o@\l ~ ,u \\

sessoueg

// \\°
7T ) °
< N >
~ \ / o
/ ‘0

! Pl

Bujwoysiwig

o407




-10 -

$21UDD|0A ULDMIOY W\NN,

SUIWIPIS UDIUOINK
(s 013 ‘gy uoydIs) m_
IN-MS UOIO9S -S801D DGO : 9 aanbigy asoqoip Bujss
o s [0
SjUIWIPIS 210203|0d @
,, =

A
\ P — 3095  IDINMA
.,.l — 00p 0 .o&o Aiopunoq |odBoj0dD m
\— = r ——— 9j09S PIUOTLO PV R A Awtd
—Y\ ,oo0s ) \00de puoTiion g SANA IS
V— T My v vV
= ‘ M =Myvvvv\ns
pi— AP VYV VYV N JATT DI
i B M
—iyY, PREEIN RN ARG
2 RN 7 -V <<<<<</.l\
Sy vl yv v verli—,

-l A
N ) AWV VYV YV

- N V-
= NN, PRI AR AN i
NEAY N A e T =, vvV vyl 7/
NS AY I T —S 4 A AAL \7
NN o P J o — — — \\/52« VYV VV VYN
#%0QOIp_\ . -1 N —— TR 2300\~ I=1VVIY L yyy v v VYU
1~ SN o )=N N N AN RN A L A AR A
/7 YVV, D T AAAAAAAAL ANV g N~
— /s N vvevive v vy vy v v 7 NPT
—_— T\ ANVOS P g
N2 2<<<<<«<<<<< VYV VY Vi) \_—!\llb./
o M AR I A A St T
S vV VvVVYy YW~ L \
v

0dunoby

Moy 210ys

1sopm Buiwoysiwi) 9o 1IND ] SZUSHIW Hno4 90T} $S0J)
g

HWWNS 19A|IS

v




R |

$3|UDJOA UIOMIDY N

/
\

~}
~
hS

(s 'Bi4 ‘ad uoydag)

84junib uowob |y
3S-MN UOH23G-SS01) 410q0) : L 3inbiy

|
1] [+

SJUIWIPIS uDJUOINY

ssoqoip DuissidiN

vVvy
VvV
IN
~, VVVV V], n e e
/\\“<<<<<_/\/ H e
l/.<<<«<_—lﬁ‘\
|y Y T v 1 9028 JOSILIOA /= v vy <— -
ooV 0 oot : IATRAAAIN k1o
' h ‘ \l/,\_ <<<««~V ; Jopunoq |02160j090
— y Y Y U 931D DJUO 2140 INvvvy N
0doe m 000¢ 1D3S b} 100 H /_ _<<_\<(<Q\/
A ' “/ivy VV VV\" /
/~\ivyvvvvy =1 _
T=2Tvyvvv vV WA\ [FAIT B35
- INV VYV VY VIV EY !
N=/{VVVYVVVYVVVI_ I/
—N IV VY VY VYV VYW~
\A_\.<<<<<<<<<</\\V ,
- VVVVVY VYV VYVVA! 7
RISV 1~/ VYV VVVV VvV vy N/ A Y
<oz SIVVYYVV Y Vivvy vl ‘SEAN
IoemT ) Lllvvvvvv v vy yvailr, PRI 4 u A
s, —_ N\ “NIVNVY VYV V VY VYVl o i = A
v a4 P AMAAMSAAAMAASAAAA) Y \~\|||//\|
VYV —— — 47 \/\Z<<<<<<<<<<<<<<<<<<h /_ 2D =1\ —%3L,
vywvvIss — —\_/ UMy vvvvvy v v vy v vy SIS Sy S |-V
vvvvvv vy M= \\\¢<<<<<<<<<<<<<<<<</_\l_ Dl \—— 2.
<<<<<<<<<<<<¢|I,_\: (47 JVVVV V VYV VIVY vV V PR A NG
VVVVV VUV Y VY VWY T -l oy A A A A AR A W QU Y D VG
Vyvvvvivv v v VgV V- z\\¢<_$\~\ ¥ip AR A RAARAR L
VVVVVVVVVVYVywVi I,—\\\ \3/ N, vy ) 8soqoip VVYVyvwyyvvylle— — —— || —\-— —
<<<<<<<<<<<<<<1l ) \/\_\\<<<._<<<<<<<<<<<<<<<<<<< Vo | | —\— —
v UV VvV VY Wy, T W N T =AYV L IVWWVNYWVY Y v v VIV VY Y vV NS — — —\ —
vvVv |/\\,\,)L\ AYIAAAS lvVVV W VVYVVUVVVYVV Viyyyy\ . —
VVVVVVVVY v VuVvVYV EAVAVERA Y ] ~<<<<_~<<<<<<<<<<<(<<<<<<<< VV VV - I
VVVVVVYVV «< N!v VVVY vV —\—
VRV 0] $8049) MV Y
v

9407 ssousy Aposg

a

99ss3UdY

§£,
HNDJ 910IA #9407 41040)




_]2_

D30 DPUDBMO9-41DqO) By Ul
9s0qig buissidiN jo (uoisnajuy v&ozmnoSS..c_mon.. ID91dA} jo uoyoes |DoyseA dyDWWDIBDI] : 8 ainbi4

D4Diys Buiwoysiwy pub uyDMIBY
102y19A o} buiddip Aidaays

1

D0I4S uDIUOINY ) ’
|ojuozisoy o} Suiddip Ajjuab s

f
asoqoiq BuissidiN Aq paiji)
spaq z uaamjaq asoqolq BuissidIN




- 13 -

The northwestward projection of this fault forms the approximate south-
western boundary of: the bare bedrock south of Elk Lake eroded by wave
action of glacial Lake Barlow-Ojibway, the lacustrine deposits south of
Nighthawk Lake, and the terminal moraines about 15 miles southwest of Cobalt
(Boissonneau 1965; see Figure 1); and the Proterozoic rocks against the
Archean metavolcanics and metasediments of the Timagami area (Thomson and
Savage 1965). From the Net Lake Fault northwest to the Mattagami River
Fault System, the faults of the Lake Timiskaming rift system are '"'en echelon'",
a feature characteristic of rift valleys (Freund 1966, p. 331). In the
Gowganda silver mining area, for example, the most prominent fault of the
rift system is the one through Jacobs Lake (McIlwaine 1966), southwest of
the projected extension of the Net Lake Fault.

The series of parallel northwest-striking faults of the Lake
Timiskaming Rift Valley system extends to the southwestern boundary of the
Cobalt Plain (the McLaren Lake Fault, Thomson 1960, and parallel faults
near Wanapitei Lake), and possibly the entire Cobalt Plain occupies a
regional graben. The most distinct and best-documented faults and the most
pronounced topographic expression, however, occur in the type locality
described above, - the long narrow trough-like valley that was formed by
the sinking of blocks of the earth's crust between fault zones of

approximately parallel strike, and that is centred on Lake Timiskaming.
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