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MARGINAL NOTES
Introduction
The Jacobsville Formation is a thick sequence of predominantly
red sandstones with some conglomerates which occur on the
eastern and southern shores of Lake Superior. The eastern shore,
and the Ontario side of the Saint Mary's River easi of Sault Ste.
Marie are characterized by a series of low-lying areas underlain
by the Jacobsville Formation, separated by highlands of older
granitic or metasedimentary rock. This map shows the distribution
in Ontario of the JacobsviHe Formalion and the stratigraphically
related Mica Bay Formation. It is based on published and un
published maps of P. Giblin and coworkers (eg. Giblin and Arm
burst 1973), and on field work carried out in 1982 by the present
author.

Stratigraphy of the Jacobsville Formation and
.
Associated Units
The Jacobsville sandstone was named by Lane and Seaman
(1907) from the town of that name at the base of the Keweenaw
Peninsula in the Upper Peninsula of Michigan. Since most of the
outcrop of the Jacobsville Formation is in the area along the Lake
Superior shoreline of the Upper Peninsula, ihe bulk of the stratig
raphic and sedimentology data has been collected there. How
ever, despite repealed studies of the unit, the age of the unit has
not been determined unequivocally. Initially, general lithologic evi
dence prompted Thwaites (1912) to correlate the unit with the Late
Keweenawan age Bayfield Group of Wisconsin. Hamblin (1958)
favoured a Lower and Middle Cambrian age, based on petrog
raphic evidence (mainly heavy minerals) distinguishing it from

older sediments, and an unconformity separating it from the Upper
Cambrian Munising Formation. The weight of subsequent opinion
concerning field relationships (e.g., Babcock 1975) and of
paleomagnetic data (Roy and Robertson 1978) has been in favour
of a Late Keweenawan age (Kalliokoski 1982).
Early Canadian workers (e.g., Mcconnell 1927) referred the
entire sequence of sandy units, embracing rocks of Late
Keweenawan to Late Cambrian age, to the "Lake Superior sand
stone" The lower part of this unit is now referred to as the Freda
Formation, described by Hamblin (1961) as alternating fine arkosic
sandstone and red silty shale, the latter dominating in the upper
part of ihe unit. Alt the outcrops in Ontario of what is now termed
Jacobsville Formation are assigned by Hamblin (1961) to the
Freda Formation. The general lithology of the Ontario outcrops is a
non-arkosic red sandstone, with relatively small amounts of shale.
All subsequent workers (e.g., Frarey 1977; Liberty 1980) have
applied the term Jacobsville to the red sandstone outcrops in
Ontario, although Kalliokoski (1982) expresses some doubt in this
regard.
Two outcrops of an older sequence of sediments occur at
Mica Bay and Alona Bay, two small bays south of Montreal River
Harbour. This unit, termed the Mica Bay Formation (Giblin 1974),
has been correlated with the Freda Formation on lithologic
grounds and due to its stratigraphic position below the Jacobsville
Formation. The stratigraphic relationship between the Freda and
Jacobsville Formations is unknown in Michigan. In 1976, a
borehole was drilled at Alona Bay by Moncrieff Uranium Mines
Limited to 452.6 m, which showed the presence of a gradational
contact between the Mica Bay Formation and the overlying Jacob
sville Formation (Geoscience Data Files, Exploration Report Kin
caid 0023-AI. Geoscience Data Centre, Ontario Geological Survey).
The paleomagnetic data of Roy and Robertson (1978) indicates
that the Jacobsville sandstone at Sault Ste. Marie is significantly
older than that on the Keweenaw Peninsula. Clearly, stratigraphic

syntheses generated by use of standard lithostratigraphic tech
niques in ihe Freda/Mica Bay/Jacobsville sequence are inevitably
gross oversimplifications.
Although significant volumes of the Jacobs vi He Formation
exist on land in Michigan and Ontario, these are dwarfed by the
amount submerged beneath Lake Superior (Hinze el a/. 1982,
Figure 10). The unit underlies the entire lake; It is reported from
Caribou Island in the east-central part of the lake and below water
level on the north side of Michipicoten Island (Kalliokoski 1982).
Maximum thicknesses of the unit shown by Hinze er at. (1982)
exceed 3000 feet (915 m) in the west-central part of Lake Supe
rior. Based on onshore stratigraphic compilation and use of drill
records, Hamblin (1958) showed the maximum thickness in Michi
gan to be 1100 feet rf335 m). The'unit pinches out along a line
paralleling the Michigan-Lake Superior shoreline. In Ontario, how
ever, there appears to be a significantly thicker sequence. West of
Saul) Ste. Marie, borehole records show a thickness of at least
1433 feet (433 m) (Hurick Township, Texas Gulf, File 0010A1) and
In the Goulais River area, a borehole intersected over 1800 feel
(540m) (Uwenge Township. File 0011) of Jacobsville Formation
without reaching basement. The southern limit of the unit in
Ontario occurs southwest of Bar River. No Jacobsville Formation
occurs on St. Joseph island, as was claimed by Liberty (1980).

Sedimentology of the Jacobsville Formation
Hamblin (1958) identified three facies In the widespread outcrops
of the Jacobsville Formation in Michigan. An impersistent basal
conglomeratic facies is composed of locally derived clasts and
often occurs in channel-fill structures. The second facies ts
termed the "lenticular sandstone" facies by Hamblin (1958), the
name expressing the variable bedding thickness of the sandstone
units. Trough cross bed d ing is the dominant feature of this facies.

47'15'OCf
although planar c r os s bed s and some channel-like features are
also present. The third facies is a massive sandstone, with poorly
developed cross-stratification and some ripple marks. Paleocurrent
directions determined from trough crossbeds in the Jacobsville
Formation are oriented generally toward the Lake Superior basin
centre. The conclusion of a fluvial origin for the Jacobsville
sandstone by Hamblin, based on the above observations, is con
firmed by Kalliokoski (19B2) who regarded the conglomeratic
facies as possibly representing the product of an alluvial fan
environment
In Ontario, the vast majority of outcrops of the JacobsviHe
Formation are composed of medium-grained, moderately well sort
ed red sandstone. Only sporadically is the feldspar content high
enough for the sandstone to be termed arkosic. Trough crossbedding is ubiquitous, with direction of paleocurrent concentrated in
the northwest to southwest quadrant. Other: notable facies present
in natural outcrops are a red mud chip breccia in a sandstone
matrix and a conglomerate. The former is found in many localities,
but units composed of material likely to yield the mud clasts are
only exposed in very restricted areas north of Gros Cap and near
Qargantua Harbour, both on the Lake Superior shore. The con
glomerate is exposed in several areas southeast and north of
Sault Ste, Marie and at Grindstone Point in the extreme north of
the area shown. On Highway 17, north of Laird, the basal uncon
formity of the JacobsvHIe Formalion is exposed, with large blocks
of the nearby Huronian metasediments enclosed in a sandy ma
trix. At the outcrop east of Bowdages Corner in the Goulais River
valley, the conglomerate is composed of quartz pebbles and
cobbles, most of which have been shattered by local faulting. The
available natural outcrops substantiate the fluvial depositional
environment hypothesis.
During the summer of 1982. a very large exposure in the
sandstone was created by Ihe Great Lakes Power Company during
the construction of a new hydroelectric generating station at Sault
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Ste. Marie. The sequence, which is now submerged, was com
posed almost entirely of red medium-grained sandstone, with
some finer grained units and some thick white sandstone beds.
Trough crossbedding was very rare in comparison with the natural
outcrops to the north. Clear evidence of channeling was present.
The major sedimentary structures were medium- to large-scale
(0.5 to 5 m thick) crossbeds which were deformed and overturned
in some locations, These large-scale crossiaminations may repre
sent large sand wave complexes developed in major river chan
nels. Paleocurrent directions, which were predominantly toward
Ihe south, contradict the usual pattern in Ontario of a westerly dip.
Overlying the large crossbeds were laterally continuous beds of
laminated silty sandstone. Many features of this exposure are
therefore at variance with other observations in Ontario and Michi
gan, and warrant further study if the opportunity arises.

Structural Geology
The distribution of the Jacobsville Formation in Ontario is con
trolled by faulting. Kalliokoski (1982) regards the onset of JacobS;
ville seaimentation as caused by Late Keweenawan crustal warp
ing generating vigorous erosion of weathered uplands and deposi
tion m alluvial fans and braided streams. In Ontario, the present
day topography is probably not dissimilar to that pertaining in Late
Keweenawan time, although climatic differences make the active
geomorphic processes very different. Thus, many boundaries of
the Jacobsville Formation are shown as faults; these may be one
of three configurations,
1. Normal faults exposed at the surface (e.g. northeast of Havilland Bay).
'"
2. Faults which initiated the erosion and formed the original
depositional area (i.e., a valley floor), but which have been
overlapped by ensuing deposition

Faults of either type 1 or 2 which have been concealed by
red sands reworked by high lake levels during the Pleis
tocene epoch.
True bedding inclinations are very difficult to determine be
cause of the predominance of trough crossbedding at most loca
tions. Where dip is observed or implied from other data, it is
usually horizontal or slightly inclined in the direction of paleocur
rent flow. However, at the north end of Horsehoe Bay and on
Highway 17 near Havilland Bay, examples of extremely steeply
dipping and vertical beds occur in close proximity to the major
fault in that area.
3.

Economic Geology
No concentrations of potential ore minerals are known to occur in
the Jacobsville Formation. A study was made in 1969 by a Sault
Ste. Marie syndicate to investigate the uranium potential of the
Jacobsville based on a sedimentologic parallel with the con
glomeratic uranium ores of the Elliot Lake district. No anomalously
radioactive zones were found in two deep drillholes collared west
of Sault Ste. Marie. However, neither of these drillholes intersected
the entire section of tne sandstone.
In the recent past, the sandstone has been used widely for
building stone, as a walk down Queen Street, Sault Ste. Marie, will
demonstrate. A single small quarry on the Root River, north of the
city, is the sole remaining producer of the sandstone for construc
tion purposes. Perhaps the true economic significance of the
JacobsviHe Formation is in the provision of low-lying ground upon
which construction is easy, and as a source of groundwater.
These two factors controlled the location of original settlements
and thus modern lowns.
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